Intertek Testing Services
Glenayre Western Multiplex, Spread Spectrum Radio Date of Test: June 11-12, 1998

8.0 Instruction Manual

This manual will be provided to the end-user with each unit sold/leased in the United States.

See attached users manual.

FCC ID: HZB-LYNX72 24
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Glenayre

WIRELESS INTERCONNECT

WESTERN MULTIPLEX

June 15, 1998

Federal Communications Commission
Authorization and Evaluation Division
7435 Oakland Mills Road

Columbia, MD 21046

Attention: Reviewing Engineer

V186 Borroas Avende. Sunnyvale. OA 940821302
(408) 5425200 « Fax: (408) 542-5300

The Installation and Maintenance Manual supplied in this application is for LYNX.mini2 fractional radio.
The product is a 2.4 GHz, 64-512kbps capacity fractional radio. When this manual is released, an
appropriate statement will be made in the regulatory information cover sheet indicating the FCC and IC

rule parts and its certification numbers.

Glenayre Western Multiplex confirms that there is no description of power adjustment in any operator’s

manual,

If you have any questions regarding this submission, please feel free to contact the undersigned.

Ken Ripre

Director
Product Management &
Business Development
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Installation and Maintenance Manual

Copyright {(c) 1998 by Glenayre Western Multiplex Corporation. All rights reserved. No part
of this manual may be reproduced without prior written permission from Glenayre Westemn
Multiplex.

The information contained in this manual is subject to change without notice. Glenayre
Western Multiplex shail not be liable for errors contained herein or for incidental or
consequential damages in connecticn with the furnishing, performance, or use of this
manual or equipment supplied with this manual. Glenayre Western Multiplex makes no
warranty of any kind with regard to this manual or any equipment supplied with this manual,
including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose.

Heliax™ is a registered product of Andrews Corporation.

Fireberd is a registered product of Telecommunications Technigques Corporation.

Printed in the United States of America

Notice: Y2K {Year 2000 Issue)

All software supplied by and for Glenayre Western Multiplex products adheres to the four-
(4) digit year nomenclature as required for Year 2000 compliance.

Glenayre Western Multiplex Corporation
1196 Borregas Avenue

Sunnyvale, CA 940838-1302

TEL : (408) 542-5200

FAX : (408) 542-53C0

Issue: June 1998
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Regulatory Notice

This equipment has been tested and found to comply with the limits for a class B digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonabie protection
against harmful interference in a residential installation. This equipment generates, uses and can
radiate radio frequency energy and, if not installed and used in accordance with the instructions, may
cause harmful interference to radio communications. However, there is no guarantee that interference
will not occur in a particular installation. If this equipment does cause harmful interference to radio or
television reception, which can be determined by turning the equipment off and on, the user is
encouraged to try to correct the interference by one or more of the following measures:

*  Reorient or relocate the receiving antenna.
* Increase the separation between the equipment and receiver.

*  Connect the equipment intc an outlet on a circuit different from that to which the receiver is
connected.

*  Consuit the dealer or an experienced radio/TV technician for help.

Shielded cables and /O cords must be used for this equipment to comply with the relevant FCC
regulations.

Changes or modifications not expressly approved in writing by Glenayre Western Multiplex may void
the user's authority to operate this equipment.

This device complies with RSS-210 and/or RSS-13¢ of Industry Canada. Cperation is subject tc the
following two conditions: (1) this device may not cause interference, and (2) this device must accept
any interference, including interference that may cause undesired operation of the device.

This device must be professionally installed.

iii
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WARRANTY

GENERAL TERMS

1.1 Al Definitions contained in Western's Canditions of Sale

(Western document number C596-8), apply to the

Warranty.

Subject to the provisions of the Warranty, Westarn

warrants that the equipment described in Paragraph 1.3

shall conform to their specifications described in

Paragraph 1.4 in all material respects and that the

equipment shall be free from material defects in materials

and workmanship.

This Warranty applies to all eriginai purchases of

Western manufactured equipment and accessories

(collectively the "Equipment”).

This Warranty applies to the specifications contained in

the most recent version of the manual for the model of

the Equipment purchased (the "Specifications”}.

This Warranty does not apply to the foilowing items of

Equipment which are covered by the Original Equipment

Manufacturer's warranty:

antenna systems, including coax cable, waveguide,

connectors flex-sections, meunts, other parts of the

antenna system and installation materials;
non-Western manufactured rack mounted equipment
that is assembled wired and tested at Western's
factory or supplied as part of a system, including
arderwire iterns, channel banks, mufliplexers,
fuse/alarm panels, remote aiarm items; and

{c) equipment which is not listed in Western's price book.
1.6 The effective period of this Warranty shall start on the

date of shipment of the Equipment and shall end:

(a) for all spread spectrum unlicensed radic products and
for all licensed digital microwave radio products, two
(2) years later;
for all analog microwave radio products, three (3)
years later; or
for alt baseband products, five (5) years later (in each
case the "Warranty Period").

1.7 The Customer acknowledges that Western dees not
represent or warrant that the services provided Dy
Western under this Warranty will ensure uninterrupted or
error-free operation of the Equipment.

RETURN OF EQUIPMENT UNDER WARRANTY

2.1 f an item of Equipment malfunctions or fails in normal
intended usage and maintenance within the applicable
Warranty Period:

(a) the Customer shall promptly natify Western of the
problem and the serial number of the defective item;
Waestern shall, at its sole option, either resolve the
problem cver the telephone or provide the Customer
with a Returned Materials Autharization number (RMA
#) and the address of the location to which the
Customer may ship the defective item;
if the probiem is not resolved over the telephone, the
Customer shall attach a labe! ta each Returned item
describing the fault and the Custemer's Return
address The Custormner shail, at its cost, properly pack
the itern to be Returned. prepay the insurance and
shipping charges, and ship the item to the specified
location;
if the Western product shall prove to be defective in
material or workmanship upon examination by
Western, Western shail either repair or replace the
Returned item at its sole aption. The replacement item
may be new or refurbished; if refurtished, it shall be
equivalent in operation to new Equipment. If a
Returned itemn is replaced by Western, the Customer
agrees that the Returned item shall become the
property of Western.

1.2

1.3

1.4

1.5

{a)

(b)

by
()

(&)

{d)

(e} Western shall at its cost, ship the repaired item or
replacement to any destination within the United
States of America by carrier and method of delivery
chosen by Western. If the Custorner has requested
some other form of conveyance, such as express
shipping, or is located beyond the USA borders, then
the Customer shali pay to the cost of refurn shipment.
2.2 Equipment which is repaired cr replaced by Western
under this Warranty shall be covered under all of the
provisions of this Warranty for the remainder of the
applicable Warranty Period or ninety {30} days from the
date of shipment of the repaired item or replacement,
whichever period is longer.
DEFAULT AND TERMINATION
31 Western may immediately terminate this Warranty and all
of its performance under this Warranty, upon notification
to the Customer, if the Customer:
{a) makes any unauthorized modifications to the
Equipment;

(b} assigns or transfers the Custorner's rights or
obligations under this Warranty without the written
consent of Western,
becomes bankrupt or insoivent, or is put into
receivership; or
has not paid Western all amounts for the Equipment,
services, or other additional charges within thirty {3C)
days of receipt of written notice from Western.

3.2 lfthis Warranty is terminated by Western, the Customer
shall remain liable for ail amounts due to Western.

FORCE MAJEURE

4.1 ‘“Force Majeure” has the same meaning as defined in
Western's Conditions of Sale (Western document
number CS96-8).

4.2 Westarn shall not be responsible for failure to discharge
its obligations under this Warranty due to Force Majeure.

LIMITATIONS AND QUALIFICATIONS OF WARRANTY

5.1 This Warranty does not apply to any damage, defect or

failure caused by:

(a) any pan of the Eguipment having been modified,

adapted, repaired, ar improperly installed, operated,

maintained, transported or relocated by any person other

than Western personnel or a Western authorized service

agent, without Western's prior written consent;

storage or environmental conditions which do not

conferm to the applicable sections of the appropriate

Western Equipment Manual;

faiiure to conform with the Equipment Installation,

Operating and Maintenance Instructions of the

appropriate Western Equipment Manual;

external causes, including external electrical stress or

lightning, or use in conjunction with incompatible

equipment, uniess such use was with Western's prior

written consent;

cosmetic damage;

accidental damage, negligence, negiect, mishandling,

abuse or misuse, other than by Western personnel or a

Western authorized service agent; or

(g) Force Majeure.

Please see reverse side for additional limitations on

damages.

(c)
(d)

AT 4
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LIMITATIONS ON DAMAGES {North America)
8.1

6.2

6.3

6.4

THE WARRANTY STATED IN THIS DOCUMENT IS
THE CUSTOMER'S EXCLUSIVE WARRANTY FOR THE
EQUIPMENT; WESTERN SPECIFICALLY DISCLAIMS
ALL OTHER WARRANTIES OF ANY KIND, EXPRESS
OR IMPLIED, INCLUDING ANY WARRANTIES OF
FITNESS FCR A PARTICULAR PURPOSE AND OF
MERCHANTABILITY.

WESTERN SHALL NOT BE LIABLE IN TORT,
INCLUDING LIABILITY IN NEGLIGENCE OR STRICT
LIABILITY, AND SHALL HAVE NO LIABILITY AT ALL
FOR INJURY TO PERSONS OR PROPERTY.
WESTERN'S LIABILITY FOR FAILURE TO FULFILITS
OBLIGATICNS UNDER THIS WARRANTY OR ANY
OTHER LIABILITY UNDER OR IN CONNECTION WITH
THE EQUIPMENT SHALL BE LIMITED TO THE
AMCUNT CF THE PURCHASE PRICE OF THE
EQUIPMENT. THE REMEDIES STATED IN THIS
WARRANTY ARE THE CUSTOMER'S EXCLUSIVE
REMEDIES AGAINST WESTERN REGARDING THE
EQUIPMENT.

EVEN IF WESTERN HAS BEEN ADVISED OF THE
POSSIBILITY OF THEM, WESTERN SHALL NOT BE
LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL
OR CONSEQUENTIAL DAMAGES, INCLUDING THE
COST OF LABOR BY THE CUSTOMER'S OWN
EMFLOYEES, AGENTS OR CONTRACTORS IN
IDENTIFY!NG, REMOVING OR REPLACING THE
DEFECTIVE ITEM; LOST PROFITS, AND REVENUES;
FAILURE TO REALIZE EXPECTED SAVINGS; ANY
CLAIM AGAINST A CUSTOMER BY A THIRD PARTY,
OR ANY OTHER COMMERCIAL OR ECONGMIC
LOSSES OF ANY KIND.

THESE LIMITATIONS AND DISCLAIMERS ARE NOT
MADE BY WESTERN WHERE PROHIBITED BY LAW.

LIMITATIONS ON DAMAGES (international)

5.1

6.2

8.3

THE WARRANTY STATED IN THIS DOCUMENT IS
THE CUSTOMER'S EXCLUSIVE WARRANTY FOR THE
EQUIPMENT; ALL OTHER WARRANTIES OF ANY
KIND, EXPRESS CR IMPLIED, INCLUDING ANY
WARRANTIES OF FITNESS FOR A PARTICULAR
PURPOSE AND OF MERCHANTABILITY ARE
EXCLUDED TC THE FULLEST EXTENT PERMITTED
BY LAW.

WESTERN'S LIABILITY FOR FAILURE TO FULFIL ITS
OBLIGATIONS UNDER THIS WARRANTY OR IN TORT
OR AS A RESULT OF STRICT LIABILITY OR ANY
OTHER LIABILITY UNDER OR IN CONNECTION WITH
THE EQUIPMENT OR ITS SUPPLY SHALL BE
LIMITED, EXCEPT IN RESPECT CF DEATH AND
PERSONAL INJURY CAUSED BY WESTERN'S
NEGLIGENCE, TO THE AMOUNT OF THE PURCHASE
PRICE OF THE EQUIPMENT. THE REMEDIES
STATED IN THIS WARRANTY ARE THE CUSTOMER'S
EXCLUSIVE REMEDIES AGAINST WESTERN
REGARDING THE EQUIPMENT.

EVEN IF WESTERN HAS BEEN ADVISED CF THE
POSSIBILITY OF THEM, WESTERN SHALL NOT BE
LIABLE FOR ANY INDIRECT, INCIDENTAL, SPECIAL
OR CONSEQUENTIAL DAMAGES, INCLUGING THE
COST OF LABOR BY THE CUSTOMER'S CWN
EMPLOYEES, AGENTS OR CONTRACTORS IN
IDENTIFY!NG, REMOVING OR REPLACING THE
CEFECTIVE ITEM; LOST PROFITS, AND REVENUES;
FAILURE TO REALIZE EXPECTED SAVINGS; ANY
CLAIM AGAINST A CUSTOMER BY A THIRD PARTY;
OR ANY OTHER COMMERCIAL OR ECONOMIC
LOSSES OF ANY KIND.

A
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CONDITIONS OF SALE
DEFINITIONS TERMS OF PAYMENT

1.3

1.2

in these Conditicns, uniess there is something in the subject

matier or context necessanly inconsistent:

(a) "Western" means Western Multiplex Corporation {db.a.

Glenayre Western Multiplex), Sunnyvale, CA;

"Equipment" means the equipment itemized on

QuotationsOrder Acknewledgment;

{c} “Internaticnal’ means any location other than United States

of America and Canada, including their terrifories and

possessions,

"North America‘ means any location in the United Slates of

Amenca and Canada, including their ‘lerritories and

POSSESSIONS;

"Order Acknowledgment' means the sales

acknowledgment provided by Western to the Customer,

(i "Payment Instructions” means Wesiern's payment
instructions, (Westem document P187-1);

the

order

{g) ‘"Quotation" means the gquotation signed by an authonzed
representative of Western and provided to the Customer,
fhy "Shipping Date" means the actual date on which the

Equipment left Western's factory at Sunnyvale, CA, U.5.A.
iy "Warranty" means Westem's warranty, document We7-1;
) “nvoice” means the bill of goods prepared by Westem for
the equipment with the shipping and any insurance costs.
Headings have been inserted in these Conditions for conveniencs
of reference only and will not effect their construction.

ENTIRE AGREEMENT

2.1

2.2

2.3

2.4

2.5

The Quotation, these Conditons ¢f Sale, the Order
Acknowledgment, the Payment Instructions and the Warranty shall
apply 1 all szles made by Westemn and shall constitute the entire
agreement by Westem and the Customner (the "Agreement ).

Any terms and/or conditions of sale, which may be included on the
Customer's purchase order form or any communication from the
Gustomer, that are not identicai with the terms and conditions
steed in this document shall NOT become a part of the agreement
of sale unless expressly agreed to in wriling in the Quotation.
Western's failure to objes to any terms and/or conditions of sale
contained In any communication from the Customer shall not be
considered as acceptance of such terms and/or conditions or as a
waiver of the terms and conditions of sale contained herein.
Waestern shall sell to the Customer, and the Customer shall
purchase from Western, the Equipment in accordance with the
Agreement. Western accepts the Customer's purchase orders for
Equipment and agrees to deliver the Eguipment to the Customer
cnly on the terms of the Agresment.

No variation of the Agreement shail be binding uniess agreed to in
writing by autherized representatives of Western and  the
Customer.

PRICING

31

(%
%

All prices in the Quatation are exciusive of all shipping charges

ang all applicable taxes including but nat limited to. federal, state.

local, excise, sales and use taxes.

All prices in the Quotation unless otherwise stated:

(a) for North Amencan customers are FOB Sunnyvale. CA
USA. {New York Uniform Commercial Code); or

(b) for international customers are Ex-Works, Sunnyvale, CA,
U.5.A. (Incoterms 1980},

All prices in the Quatation include standard domestic packing,

uniess a separate line em is provided detailing export or special

packing charges.

SHIPPING AND INSURANCE

4.4

4.2

Western shall arrange shipping and insurance wnen requesied Dy
the Customer, and shall bill the Customer for the Equipment with
the shipping and any insurance costs as separate ilems, on an
invaice (the "lnvoice”).

Delivery dates quoted by Westemn are to be considered estimatas
only. in no event will Westem be liable for any loss or damage
resuiting fram its failure to deliver products within a specifieg time.

5.1

5.2

5.3

5.4

The Customer shaill pay for all Equipment, including shipping and

insurance in accordance with the terms of the Invoice.

Alf Invoices for North American Customners are due and payabie in

thirty (30) days from the date of the Invoica.

International Customers shall make payments in accordance with

Westem's Payment Instructions by erither.

(@) providing a wire transfer (telegraphic transfer) for the full
amount of the Equipment, shipping and insuranca charges
contained in the Quotation or the pro-forma invoice sent to
the Customer, pricr to the Shipping Date; or

(0] establishing an acceptable Letter of Cregit (LC) for the ful
amount of the Equipment, shipping and insurance charges
contained in the Quotation prior to the order being booked
and accepted by Western.

It a Customer fails to pay an Invoice when due, Western may.
without prejudice to am other remedy, postpone shipments, alter
payment terms, terminate the Agreement and charge interest on
all overdue amounts the rate of 1.5% per month compounded
monthly (or if less, the maximum allowed by faw). Upon demand,
the Customer shall pay ali such interest charges and all
reasanable collection fees, including reasonable legal expenses.

SECURITY FOR PAYMENT

6.1

6.2

If the Customer is located in North America, the Cuslomer grants

to Western a purchase mongy Security interest in the Equipment io

secure the payment of the purchase price ¢f the Equipment and all
other amaunts due from the Customer,

If the Customer is not located in North America:

{a) despite delivery and passing of risk in the Equipment and
any other provision of these Cenditions, the lile in the
Ecuipment shall not pass to the Custemer until Westermn has
received payment in full of the purchase price of the
Equipment and all other amounts then due from the
Customer, and

(B} until the title in the Equipment passes to the Customer.

(i) the Customer shail hold the equipment as Western 's
fiduciary agent and bailee, and shail properly store,
protect and insure the Equipment and shall identify the
Equipment as Westemn property,

{iy  if the Customer fails t¢ pay Westemn in accordance with
the agreed payment terms, Westem may require the
Customer to deliver up the Equipment to Westem,
and, if the Customer does not, Western may enter on
the premises where the Equipment is stored and
repossess the Equipment; and
the Customer shall not pledge the Equipment by way
of security for any, indebtedness of the Customer, but if
the Customer does so all moneys owed by the
Customer to Wesiern shall, without prejudice to any
other remedy of Western, immediately become due.

(i)

CHANGES TO PRODUCT SPECIFICATIONS

71

Western may, without notice to the Customer, make changes o
the specifications of Equipment which do not materially affect the
quality or performance of the Equipment.

EQUIPMENT CONFIGURATION AND EXPEDITING CHARGES

8.1

At the Customer's request, Western may, for a fee agreed in
advance:

{a) reconfigure the Egquipment; or

(b) expedite the Custcmer's order,

i

A RET
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SHORTAGES

9.1 The customer shall not make any claim for shortages {which are
iterns that the Inveice does not show are on hack-order) after
twenty-one (21) days after the date of the Invoice.

RETURNS AND EXCHANGES
10.1 The retum of defective Equipment is covered by the Warranty .
10.2 The Customer may only return Equipment that is net defective if:

(a) the Egquipment does not correspond with the Customer's
purchase order; or
(b) the Eguipment has been ordered in emor by the Customer

and Western has permitted the Customer o remedy the
mistake by ordering the correct equipment and resuming the
Equipment and the Customer obtains a Returned Materais
Authorization number {'RMA #7 from Westem prior to
retuming any Equipment.

10.3 Western reserves the night to charge a fee for retumed equipment
under Subparagraph 10.2{b) with the amount of the fee being
determined prior to an RMA # being given by Western.

10.4 Authorized returnsg of equipment under Paragraph 10.2 must be in

an undamaged condition, in the original configuration, in the

original packing matenzls and within a time period agreed to when
the RMA # was issued.

If the Customer does not comply with the provisions of Paragraphs

10.2, 10.3, and 10.4, the Custemer shail pay the full amount of the

Invoice.

10.6 The party liable for all shipping, insurance and any other expenses
incurred by the Customer in retuming the Equipment under
Paragraph 10.2 and for all loss or damage to the Equipment until
received by Western, shail be: (a) for ail items returned under
Subparagraph 10.2(a), Western and (b) for all items resumed
under Subparagraph 10.2{b), the Customer.

10.5

CANCELLATION

11.1 If the Customer cancels an order before the Shipping Date,
Western reserves the right to charge the Customer a cancellation
charge up to 100% of the amount of the order.

11.2 The Customer shall pay all cancefiation charges within thirty (30)
days from date of the Invoice.

FQRCE MAJEURE

12.1 Western shail not be liable if its performance of the Agreement
becomes commercially impractical due to any contingency beyand
wWestem's reasonable control, including acts of God, fires, floods,
wars., sabotage, civii unrest, accidents, labor disputes or
shorages, government laws, rules and regulations, whether valid
or invalid, inability to obtain material, equipment or transooration,
incarmmect, delayed or incomplete specifications, drawings or data
supplied by the Customer or cthers (collectively "Force Majeure”).
In no event of Farce Majeure shail Westem be required o
purchase gocds from others to enable it to deliver the Equipment
under the Agreement.

ENGINEERING AND SYSTEM DESIGN

13.1 The Customer is solely responsible for the engineering, design,
integration and ncrmat preventative and remedial maintenance of
tha Customer's system for which Westemn supplies Equipment.

12.2 Weslern s nct responsible for the satisfactory operation of the
Equipment in conjunction with other manufacturer's equipment, nor
for any losses which may occur as a resuit of a failure of the
Equipment to coerate in conjunction with cther manufaciurers
equipment,

WARRANTY

14,1 All Equipment is covered by the Warranty.

142 THE WARRANTY CONTAINS LMITATIOCNS ON THE
CUSTOMER'S RIGHTS AND REMEDIES AGAINST WESTERN
UNDER THE AGREEMENT. THE CUSTOMER
ACKNOWLEDGES HAVING READ, UNDERSTQOD AND
AGREED 7O THOSE LIMITATIONS.

DAMAGES FOR BREACH OF AGREEMENT

15.1 If either party is successful in any litigation between the parties
based on the Agreement, the successfui party shail recover from
the other, in addition to direct damages, the successful panty's
reasonable attorney's fees and other costs of litigation.

INSOLVENCY OF CUSTOMER, ETC.

16.1 Western may cancel the Agreement and suspend any further
deliveries under the Agreement without any labiity o the
Customer, and, if Equipment has been delivered but not paid for,
the price shall become immediately due and payable despite any
aother agreement to the contrary if:

{a) any proceedings in bankruptey, insolvency, receivership or
liquidation are taken against the Customer;

the Customer makes an assignment for the benefit of

creditors or commits an act of bankruptey or insolvency,

the Customer ceases, or threatens to cease, to ¢amy on the

ordinary course of its business, or transfers all or

substantially ail of its property;

(d} the Equipment is seized under any legai process or
confiscated; or
(e} ‘Western in good faith believes that the ability of the
Customer to pay or perform any provision of the Agreement
is impaired. or that any of the evenis mentioned above is
about to occur.
NOTICE

17.1 All requests, instructions and noticas from one party {o the ather
must be in wrting and may be given via registered post or
facsimile transmission 1o the address of the parties shown on the
Quotation or Order Acknowlfedgment.

EXPORT PROVISIGNS

18.1 The Customer shall not, whether directly ar indirectly (including
facilitating a third party) export or re-export the Equipment outside
the country in which the Customer has stated these items are to be
used without obtaining the licenses required under ail applicable
ruies. The Custamer shail indemnify Western against any liability
incurred by Western due to any violation by the Customer of any of
the previsions of this Section, but this indemnity shail not apply if
the Customer reasonably relies on information sugplied to it by
Westarn with respect to export licenses. Upon receipt of 2
governmental consent to export the receiving pary shall
immediatety notify the other in writing.

MISCELLANEOUS

19.1 No waiver by Westem of any breach of this Agreement shall bs
considered as a waiver of any subsequent breach of the same or
any ather provision.

Any provision of the Agreement which is, or is deemed to be,
unenforceadle in any jurisdiction shall be severable from the
Agreement in that jurisdiction without in any way invalidating the
remaining portions of the Agreement, and that unenforceability
shall not make that provision unenforceable in any other
jurisdiction.

The rights which accrue to Western by virtue of the Agresment
shall inure for the benefit of and be binding upen the successors
and assigns of Westem.

The agreement shall be governed by the laws of the State of
California including the California Uniform Commercial Code.
However Western may enforce the provisions of the Agreement in
accordance with the laws of the jurisdiction in which the Equipment
is situated. The United Nations Convention on the Sale of Goods
(The Vienna Convantion) shall not apply to the Agreement.

19,5 Les parties ont exigés que celte entente scit rédigée en anglais.

182

19.3

19.4

WIC
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1. How to Use This Manual

1.1 Manual Organization

The Installation and Maintenance Manuai provides information required to install and maintain the
LYNX mini2 and to use its many features to the fullest advantage. This manual is divided into the
following sections:

Section 1 Provides instructions on how to most effectively utilize the informaticn in
this manual.

Section 2 Provides a brief description and specifications of the LYNX mini2.

Section 3 Explains the LYNX mini2 installation and adjustments in detail.

Section 4 Provides maintenance, repair and troubleshooting information for the
LYN miniZ.

Appendices  Charts and diagrams are provided for radio connections and DIP switch
settings along with other general information.

Ir“f__r*”‘*-': This device must be professionally installed. Instructions on
—= setting the transmifter RF cutput power are contained in
Section 3 of this Manual.

P This device is to be used exclusively for fixed point-to-point
—= operation that employs directional antennas.

SECTION 1: HOW TO USE THIS MANUAL PAGE 1-1
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1.2 Product Guide

The LYNX mini2 Product Guide is a separate publication from this manual. The Product Guide is
used for all the activity typically performed prior to the installation of the radios. The Preduct Guide
contains the following infermation:

General Features Description
Ordering Information
Path Planning

Installation Planning

The Path Planning portion of the preduct guide is critical to the success of the installation and use
of the LYNX.sc radios. If you have not performed path planning, consult the LYNX.sc Product
Guide to determine the anticipated performance of your radio system link. This information will be
very heipful during installation, troubleshooting and maintenance. General information on path
planning is also available in Section 3 of this manual.

1.3 lcons
Throughout this manual, the following icons are used to highlight areas of special interest and
importance.

= -

Note Practical Tip Caution

PAGE 1-2 SECTION 1. HOW TO USE THIS MANUAL
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2. Product Description

2.1 General Description

The LYNX mini2 provides a new levet of control and convenience in a digital communications
network.

The LYN mini2 carries one 84 - 512 Kbps synchronous signai and one 300 - 38400 bps signal
between two locations without the delay and expense of installing cable or traditional microwave.

Because each owner controls the operation of the link there is no reliance on any outside
services. LYNX mini2 operators are abie to operate instant links whenever needed, and to be in
control of their own network.

The LYNX mini2 offers twc primary benefits:

<+ CONVENIENCE

Easy to install and operate with no user license requirements of frequency
coordination in the USA. (Other countries may require a user license and/or frequency
cocrdination).

<+ CAPABILITY

Fuil transparent fractional 84 - 512 Kbps signal over any line-of-sight distance (typically
up to 50 miles, depending on terrain and governmental regulations).

SECTION 2: PRODUCT DESCRIPTION PAGE 2-1
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2.1.1 LYNX Evolution: 4 Generations

In 1992, Western Multipiex Corporation introduced the criginal first generation LYNX radics.
These radics were the first spread spectrum radios to provide T1 and E1 point-to-point
communications in the world.

In 1994, Western Multipiex Corporation added a significant feature to the LYNX product line. The
second generation LYNX.cp product family provided controlled power, which allowed users to
adjust the radio transmitter output power in order to meet EIRP limits. Also, Western Multiplex
Corporation introduced the first double-capacity radios, the LYNX 276 and LYNX 2ES in this
family series.

The third generation LYNX.sc now continues this product evolution by adding many additional
user features, most notably a service channel. The service channel allows radios to carry
additicnal traffic over the radic link, such as afarms or network management. In addition,
orderwire and remoteffar-end monitoring features have been added along with some improved
performance features, such as forward error correction and extended temperature operation.

A fourth generation LYNX mini2 is now available in Fractional Capacities (84 to 512 kbps). It
occupies a smaller single rack unit of space in a 18" rack.

PAGE 2-2 SECTION 2: PRODUCT DESCRIPTION
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2.2 Specifications

N

SN,

All specifications are subject to change without nofice.

2.2.1 Transmitter

Frequency Selection _ Rear Panel DIP switches; 7-cavity RF filter assembly

Output Power (typ.) = +27.dBm =
Output Power (min.) . : +25dBm
Control Ranige - - "30dBmin. -

Frequéncy Range . 24092473 MHz ~ *
Lo e BT e Geoupied - e

T 2400 - 2483.5MHz) 1

SECTICN 2: PRODUCT DESCRIPTION PAGE 2-3
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2.2.2 Antenna/ Antenna Coupling Unit

Mechanics

Antenna Conneéction :

Recommended .
Antenna (not mc!ud ed)

2'ft Antenna
4'ft Antenna

6 ft Antenna -
8 ft Antenna -

CONgpefemde

4,6,0r8 foot ¢
parabollc or flat panel (narrow be m

‘Ga n & BeamWIdth ( dB -
"' 27dB/7°

© 33.5dB/35% e

External antenna

31dB/5°

PAGE 2-4
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2.2.3 Receiver

Nominal Receive Level - . ';.'?if;.f"'-f :'_-éb‘"‘toé'o dBm’ }‘%:'-7

Maxirnum Receive L_'e‘vkal R 0 dBm error free +‘IO dBm no damage -

Frequency _Se!ﬁéctijéri i

a.-92‘dBm i
91dBm

Fr"'er'iz:{ue'ncy'fiahges’.' AL 2400- L
e T T 24835MHZ

Rear Panel DIP swm:hes 7 cavsty RF f lter assembiy y

SECTION 2: PROBUCT DESCRIPTION
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2.2.4 System (Single Hop Performance)

Error Floor- -
Dispersive Fa

Transmissi

(radio oniy)
(10 mlle path)

Transmlt (Recezve)'F'requenmes (MHz) 3
Channel 4kbg N 128kbg g

2409 472*' -

2419712
2420736 -

2426.880
+2427.904%
‘2478.928 - 2428.928"

j_'zzz‘vi_'gbz ,

2420952

20 7712420952 2420952 ";ﬁ';;12429 952*',' 24297082 .
21 5430976 2430.076 - 2430.976* - m o omllo
22 2432000 2432000° < el e

* These are non-ovedapplng channels : : '
** These channeis may not be used for 256, 384, or 512 kbps to prevent acalnst out of band
emissions. Selection of channel 0 or 1, will force the selection of channe! 2 and selection of

channel 21 or 22 ws!!_force the se!ectlon of channel 20 at these data rates T

PAGE 26 SECTION 2; PRODUCT DESCRIPTION
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2.2.4 System (Single Hop Performance) Continued

Receive (Transmlt) Frequem:les (MHz)
'Channei , 128 kbgs o

Z-:_%'.--.2455 552* - /2455.552*
| 2456576 " . 2456.576 .’
1 loasy, 600* © 2457.600" "_'J L
.. 2458624 . "
2458, 648*‘

- oaposas
- 2470912 -

channel 21 ‘or 22, “will force the selection of channel 20 at these data’ rates

2.2.5 Digital Line Interface

Data Capacity, =~ " ~864, 128, 256, 384, or 512 kbps, synchronous, selectable :
Primary Input  7: " ¢ 300, 1200 2400 4800 9600, 19200, 38400 bps asynch selectable :

Data Capacity, 300 1200 2400 4800 9600 19200 38400 bps asynch selectable -
Auxlnput : - , ) 4 o L

Digital Interface * V.35, ElAissb", chr"RS-zsﬁz; s‘éléct'z‘a_ble (DB-25F connector
Primary Input DT e : .

Digital Interface, -, RS-232(DB-9Fconnector)

Aux Input

Remiote Loopback. . External test signal (front panel DIP switch selectable)

-

SECTICN 2: PRODUCT DESCRIPTION PAGE 2-7
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2.2.

6 Auxiliary Connections

Aux Data

Alarm Connector -

. RS-232 300 to 38400 bps, DB-9, female .

x Form C, Barrier strip, plug-in type - -~ _

Output power, :)rj‘gaflend,_ré

cewed SlgnaEIevE,g(RSL) -

PAGE 2-8
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2,27 Temperature and Environment

3t

Operating Temperaturé R

dumdty -~ eS%moncondensing - .

Altitude .. 15,000 feet, maximum'. -~

2.2.8 Power

*

DC Inpuit Voltage - -

Power:C(in'spimbtitfh'

AC Adapter (ptional)

Connestor

SECTICN 2: PRODUCT DESCRIPTION PAGE 2-8
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2.2.9 Regulatory Information

LYNX mini2
FOCdenifer HZBLVNKT
FCC Rule Parts 15247 : |
Industry Canédaj’I'D- o T‘éb:'_ -

IC Rule Parts RSS 139

2.2.10 Mechanical

Wldth (for 19 1nch EIA e 1‘.7-.2'! {rack rﬁbunt'i‘n'g'b'rackets'fs'upp‘lie.d) s '
rackrnounnng) . T e oL el

: Helghtf
Depth

Weight. -

omsastkg

PAGE 2-10 SECTION 2 PRODUCT DESCRIPTION
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2.3 Front Panel Description

2.31 General

The LYNX mini2 front panel, as shown in Figure 2-1, has LED indicators, test points, controls DIP
switches and connections that are used for installation, maintenance, operation and
troubleshocting. Prior to installation, it is best to be familiar with the front panel of the LYNX mini2.
Sections 2.3.2 through 2.3.5 briefly describe the front panel access and lights from left to right.

Ax TrhG :M}‘IQ_ :FJ':ECK e peeeny DO Sl ALX JATA Y)S‘EIA,;}.;-QS,:‘!?
T %g ‘ 6'0“‘ Ty ES o B e T~ < R o
I 1 FELH ) EEE -_—

Figure 2-1: Front Panel, 2.4 GHz Fractional Radio

SECTION 2: PRODUCT DESCRIPTION PAGE 2-11
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2.3.2 Test Points / Power Indicator

ON This is an LED indication. When it GREEN, the LYNX mini2 is pcwered.
F’F The LYNX mini2 product does not have an on/off switch.
=
GND This is a test point reference to chassis ground. This is used in conjunction with the

two next test points to measure voltages related to the radio performance.

RSL This is a test point which reiates to the Received Signal Level (RSL). A voltage can
be measured with a voltmeter (using the GND test point for reference) which
corresponds to the actual power level of the incoming received signal. This
measurement is used during installation, maintenance and troubleshooting.

TXPWR  This is a test point which corresponds to the output transmit power of the radio. A
voltage can be measured with a voltmeter {using the GND test point for reference)
which corresponds to the actusi power level of the outgoing signal. This
measurement is used during installation, maintenance and troutleshooting

— These voltages only apply to the near-end and does not allow measurement
I&E of the far-end output transmit power.

There is a receptacle on the front panel to the right of the TX PWR test point which
is an installation adjustment allowing the output transmit power {o be increased or
decreased within the radio's specified limits. Using a smail screwdriver, this
adjustment is used to set the output power of the transmitter, in accordance to the
path planning.

The LYNX mini2 requires professional installation. Transmitted oulput power

limits may apply when using this radio. Consuit FCC, IC, Glenayre Western
Muitiplex or other regulatory authorities for limits which may apply. See
Section 3.13.1 for details on setting oulput power.

PAGE 2-12 SECTION 2: PRODUCT DESCRIPTION
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2.3.3 Alarm and Status indicators

RX SYNC  When extinguished, this is a condition indicating that the intended received signal is
being received at the near end terminal and the receiver is synchronized to it. When
lit RED, the receiver is not synchronized which may indicate problems related to the
path, RF connections, or the near-end or far-end radio hardware.

RADIO When lit RED, this is an alarm conditicn indicating a major failure with the near-end
FAIL radio hardware. It can also indicate improper connections to the Data input ports.

LOOP When flashing YELLOW, this is a condition indicating that the corresponding
BACK LOOPBACK DIP switch has been turned on and the far end LYNX mini2 terminal

has been locped back at the data channel.

FAREND When extinguished, this is a condition indicating that the intended received signal is
being received at the far end terminal and the receiver is synchronized to it. When lit
RED, the far end receiver is not synchronized which may indicate probiems related
to the path, RF connections, or the near-end or far-end radio hardware.

SECTION 2: PRODUCT DESCRIPTION PAGE 2-13
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2.3.4 DATA Connections

There are two types of connections for the Data interface as shown in Figures 2-2 and 2-3. These
connections provide the interface for the full duplex data signals. The V.35/EIA-530/RS-232,
primary data channel connector carries 54, 128, 256, 384, or 512 kbps synchroncus data signais
or 300, 1200, 2400, 4800, 9600, 19200, or 38400 bps asynchronous data signais. The AUX DATA
connector carries 300, 1200, 2400, 4800, 8600, 19200, ¢r 38400 bps asynchronous data signals,

14 15 16 17 18 19 20 21 22 23 24 25
{as viewed from rear panel)

Figure 2-2: V.35/HA-530/RS-232 Data Connector

{as viewed fram front panei)

Figure 2-3: AUX DATA Connector

PAGE 2-14 SECTICN 2: PROCUCT DESCRIFTION
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2.3.5 Alarm Connection

ALARM

SWi-1, 2 This set of Switch segments allows the user to set the datg port interface mode

Primary Port to V.35, E|a-530 Synchronous or RS-232 asynchronous. (see Section 3, 12.3)

Mode

SW1-3, 4, 5 This set of switch S€gments allows selection of the ‘Nput synchronous data rate

Primary port of 84, 128, 256, 384 or 512 kbps or the asynchronous datz rates of 300, 1200,

Data Rate 2400, 4800,960¢, 19200, or 38400 bps for the Primary Port. (see Section
3.12.2)

SwW1-6,7, 8 These switch Segments ailow the user to sat the delay time of the CTS (Clear

Primary Port to Send) lead Clivation from q ms t0 140 ms after the activation of the RTS

RTS/ICTS (Ready to Send) leaq. (see Section 3. 12.8)

SW2-1 This switch Segment allows the USer to select either the 8N1 (8 bit word No

AUX DATA Parity, and 1 Stop bit) mode of asynchronoys data transmission or the 7E2 (7

Port Mode bit werd, Even Parity, and 2 Stop  bits) mode of asynchronous datg

SW2-2, 3, 4 This set of switeh segments allows selection of the input data rate of'64, 128
AUX DATA 256, 384 or 512 kbps for the AUX DATA Port. (see Section 3.12.2)

Port Data Rate

SW2.5 6, 7 These switch Segments ailow the user to set the delay time of the CTS (Clear
AUX DATA to Send) leag activation from g ms to 140 ms after the activation of the RTS
Port RTS/CTS (Ready to Send) lead. (see Section 3. 12.6)

SW2-3 This switch Segment allow the yser to set the DSR (Data Set Ready) leaq
AUX DATA activation to he always on or for it to follow the femote DTR (Data Termina

Port DTR/DSR Ready) lead. (see Section 3.12.8)
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2.3.6 Switches (Continued)
SW3-1 This switch segment ailow the user to set the DSR (Data Set Ready) lead
Primary Port activation to be always on or for it to follow the remote DTR (Data Terminal
DTR/DSR Ready) lead. (see Section 3.12,6)
SW3-2,3, 4 This set of switch Segments ailows selection transmit timing or the receive
Primary Port timing to be TT (Terminai Timing), ST (Send Timing) or Channel Timing. (see
Clocking Section 3.12.2)
SW3-5 This switch segment allows the user to loopback the remote LYNX mini2
Loopback Primary and AUX Datg channels. (see Section 3.12.4)
enable
SW3-6,7 This set of switch segments aflows the user to select the spreading code for
Spreading the spread spectrum signal. Both ends of a radio system must be set to the
Code same code. Users may wish to change codes for radios that are nearby other

similar radios to aid in interference rejection. {see Section 3.12.5)

SW4-1,2,3,4,5 These switch segments zilow the user to set the transmit and receive

Frequency frequencies of the L YNX mini2. (see Section 3.12.5)
SWe6-5 This switch segment ailows the user to set the LYNX mini2 radio to master or
Master/Slave siave cperation. The master LYNX mini2 radic synchronizes the VCXO

{(voltage controlled Osciilators) in both radios. The slave LYNX mini2 radio
adjusts its VCXO to match the master radios’ frequency. (see Section 3.12.6)

PAGE 2-15 SECTION 2: PRODUCT DESCRIPTICN
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2.4 Rear Panel Description

The LYNX mini2 rear panel, as shown in Figures 2-4 has a single RF connection for the antenna

system.

Al

Figure 2-4: Rear Panel, LYNX mini2 Fractional Radio

SECTICN 20 PRCDUCT DESCRIPTION
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2.4.1 RF Connection

The RF port of the LYNX mimi2 radio is an N-type female connector that is an integral part of the
filter assembly. The filter assembly occupies nearly the entire rear panel. The N-Type connecter is
used to connect to the antenna, typicaily using coaxial transmission line.

ﬁ g For the LYNX mini2, 1/2" or 5/8” coaxial cable {LDF4-50 or LDF4.5-50)
|~—-§ is recommended

PAGE 2-18 SECTION 2: PRODUCT DESCRIPTION
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2.5 installation Accessories

The LYNX mini2 radic is shipped with several accessories commoniy required for the radio as
described below:

AC Power
Supply

AC Power
Cord

Rack Mount
Brackets

Terminal
Connector
2-Pin

DB-9M
Connector

DB-25M
Connector

Terminal
Connector
3-Pin

RF Power
Adjustment
Cover

if ordered as an option, this power supply provides AC to DC conversion for use
with AC powered locations.

This power cord connects the AC Power Supply, if ordered, to a standard 115V
U.S. AC outlet.

Two brackets (along with required mounting screws) are provided which allow 18-
inch rack mounting of the LYNX mini2 radioc.

This is a 2-pin mating connector used for DC power supply or battery system.

This mating connector is provided for the RS-232 AUX DATA port connection.

This mating connector is provided for the V.35/EIA-530/RS-232 port connection.

This is 2 3-pin mating connecter used for the Form-C summary alarm output.

A small plastic cap is provided which is placed over the RF output power
adjustment receptacle after output power has been set by professicnal installation
personnel.

g

|
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Your Notes on the LYNX mini2 Radio
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3. Installation & Adjustments

3.1

Shipping Container

The equipment is shipped in boxes unless ordered as an integrated system and cenfigured at the
factory, in which case the equipment may be racked and shipped in a crate. The equipment is
packaged so as to prevent damage in transit.

If the shipping container shows signs of damage, the
transportation company shouid be notified immediately. Extra
care and inspection of the contents is advised immediately upon
receipt.

It is recommended that ail the packaging materials be refained.
In the uniikely event that the equipment must be returned to the
factory, use the original packing materiais for return shipment.
The original packaging materials are also recommended
for transporting the equipment from location to location.

The boxes should be left intact and sheltered until arrival at the installation site.

Inside the primary shipping containers, internal boxes may contain other items. These boxes
should also be saved for future use.

Alse, save the LYNX mini2 test data sheet that is provided. The
test data sheet can be placed where the LYNX sc terminal will
be installed for future quick reference. This sheet could aiso be
placed in the front pocket of this manual, and the manual kept
at the radio location for future reference. All LYNX miniZ units
are individually tested and the actual measured performance
recorded on the Factory Test Dafta Sheef You will find this
information fo be of use during instailation, troubleshooting and
maintenance.

A set of quick instailation instructions is also provided which can be useful for easy reference
during installation.

SECTICN 3: INSTALLATION & ADJUSTMENTS
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3.2 Packing ltems Identification

The primary shipping container houses the radic and an additional box. The box contains several
related items inside including:

<+ This manual

< Installation accessary kit (see Secticn 2.5)
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3.3 Before Installation Task List

There are several tasks that should be accomplished prior to installing the LYNX mini2 radic
system. This secticn briefly describes the following:

- Site selection

- Line-of-Sight ang Path Clearance determination
- Anticipated RSL calculation

- Fade margin calcuiation

- Availability calculation

- Frequency plan determination

- Power supply planning

- Antenna {(and accesscries) purchase

Only directional antennas may be used with LYNX mini2 spread
spectrum radios.

7@’.” The LYNX mini2 Product Guide provides a more comprehensive
) description of these tasks.

SECTION 3: iINSTALLATION & ADJUSTMENTS PAGE 3-3
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3.3.1 Site Selection Requirements

The radio site must have:
- access to the appropriate power
- close proximity to the telephone or computer system you wish to interconnect
- line-of-sight to the other radic location with adequate clearance

- locaticn for mounting the antenna

PAGE 3-4 SECTION 3: INSTALLATION & ADJUSTMENTS
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3.3.2 Line-of-Sight and Path Clearance Guidelines

The LYNX min2 radics wiil not operate properly unless they have line-cf-sight between their
corresponding antennas. The LYNX min2 radio transmission will not pass through trees or other
obstacles. Factors to consider include:

- Earth curvature

- Future growth cf trees

- Height of buildings
In addition to the line-of-sight requirement, a well-engineered path will also have additional path
clearance to allow for signal loss due to partial obstructions, atmospheric ducting and ground

reflections. To maximize radio reception, 0.6 times the first Fresnet zone should be calculated and
this distance added tc the path clearance (in addition to trees or buildings).

Ir;?_;: The LYNX min2 Product Guide should be consulted for further
—= detail on performing these calculations.

SECTICN 3: INSTALLATION & ADJUSTMENTS PAGE 3-5
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3.3.3 RSL Calculation and Link Budget

The received signai level (RSL) can be estimated using the following formula:
RSL{dBm)=P_ -FL+G +G,-FL, -L
where: P__is the transmitter cutput power {in dBm)
FL, is the feeder loss of the transmit side (in dB)
G, is the gain of the transmit antenna (in dB)
G, is the gain of the receive antenna (in dB)
FL, is the feeder loss of the receive side (in dB)
Lp is the Path loss, defined by:
L, {d8)=92.6 + 20 log, F + 20 leg,,O

where: F = Frequency in 2.4 GHz
D = Distance of path in kilometers

This link budget is very important for determining any potential problems during installation. If you
have calculated the expected RSL, you can see if it has been achieved during instaliation, and

troubieshoot if necessary.

The 2.4 GHz model may require power reduction where: P_ -
FL + G, is replaced by 30 - [(G, - 6)/ 3] + FL,

limits apply, such as +6 dBW (+36 dBm} in Canada. Qufput
power may need to be reduced, and the above path planning
equation changed such that: EIRP (dBm) = P+ G, - FL,

@ In some countries effective isctropic radiated power (EIRP)

PAGE 3-5 SECTION 3: INSTALLATION & ADJUSTMENTS



INSTALLATION AND MAINTENANCE MANUAL

V " mini
? GLENAYRE SPREAD SPECTRUM RADLi\éNI\)/lI(ODEI\i

Western Multiplex
JUNE 1998

3.3.5 Availability Caiculation

Availability of the microwave path is a measure cf the percent of the time that the link will operate
without producing an excessive BER due to muitipath fading. In the absence of direct interference,
availability is affected by the following:

- Path length

- Fade margin

- Frequency (2.4 GHz in the case of the LYNX minZ radios)

- Terrain (smooth, average, mountainous)

- Climate (dry, temperate, hot/humid)
Depending on the type of traffic carried over the link, the system designer may wish to design for
a specific avaiiability. For example, if the data or voice traffic that is carried by the radio is critical
then it may be designed for a very high availability (e.g. 89.899% or 5.3 minutes of outage per

year). To improve availability, for example, the fade margin can be increased by making the path
shorter, or by using higher gain antennas in conjunction with lower loss feeders (by using high

quality transmission line cr shortening feed length).

I:’:E: Refer to the LYNX min2 Product Guide for additional
—= information on percentage availability performance for various

operational conditions.

PAGE 3-8 SECTICN 3: INSTALLATION & ADJUSTMENTS
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3.3.4 Fade Margin Calculation

The fade margin is the difference between the actual received signal and the radio’s threshoid.
Using the formula provided in Section 3.3.3, the anticipated RSL can be calculated. Compare this
RSL to the specified threshold of the LYNX mini2 radic, which is shewn in Section 2.2, and
calculate the fade margin as the difference between the two signal levels.

e — Refer to the LYNX min2 Product Guide for additional
= information on fade margin performance for various
operational conditions.

Dispersive fade margin is another factor that many microwave path engineers may use fo plan
their link budget. For the LYNX min2, the dispersive fade margin is in excess of 55 dB and
therefore is not a determining factor in path pianning. This excellent dispersive fade margin
performance is important because the spread spectrum RF signal has considerably wide
banawidth.

SECTION 21 INSTALLATION & ADJUSTMENTS PAGE 3-7
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3.3.6 Frequency Plan Determination

When configuring radios in a hub or repeater configuration, carefut engineering of the LYNX min2
radio frequency plans and anienna locations should be performad in order to minimize potential
interference between the nearby radios. As a rule of thumb, do nct place radios using the same
frequency (e.g. two A1 channel 2s) at the same site. In most cases, it is desirable to use different
frequencies (e.g. A1 channel 2 versus A1 channel 4). However, with careful engineering, placing
more than one radio with the same frequency channel at the same site can be accomplished. In
fact, the LYNX min2 frequency pian is designed to allow complex hub configuraticns that may
require re-using the same frequency. When designing these types of configurations, antenna
sizes and antenna location are critical. If identical channels must be used at the same site, the
same frequency (e.g. A1 channel 1) should be used at a site instead of A1 channel 1 and A2
channel 1 to minimize interference. Using alternate channeis (e.g. A1 channel 2 and A1 channel
4) is less likely to be successful (and therefore not recommended} due to the high level of
transmitter tc receiver isolation required from the antenna system.

Sometimes it is required to locate the LYNX mini2 radio nearby a transmitter that is the same as,
or close to the LYNX mini2 receive or transmit frequencies. In this case, the LYNX mini2 terminal
that should be placed closest o this interfering transmitter shouid be the specific terminal with the
receive frequency which is furthest from this unwanted transmitted frequency. This approach
minimizes the potential of interference. While interference conditions are rare when using the
LYNX mini2 radios, cases of interference may be overcome by exchanging the radios from end to
end or simply reinstalling the filter unit, as described in Section 4.2 {thus swapping the frequencies
of both ends of the radio link). In some cases, changing frequency channels (e.g. from 2 to 4} can
also help mitigate any interference.

F:;':: Section 4.8 of this manual describes interference
|-_§ countermeasures in further detail.
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3.3.7 Power Supply Planning

The LYNX mini2 radio must have access to a supply of appropriate power, either DC or AC (if the
AC adapter option has heen ordered). The LYNX mini2 can be powered from a DC battery
system, or from a sclar or generatcr power piant, usually with battery reserves. Typically either a
positive or negative ground 24 or 48 volt supply is used.

Before installing the radio, plan for the continuous power consumgtion needs in accordance with
the specifications given in Section 2.2 of this manwual. 1t is also wise to plan for backup power for
critical communication circuits (including the LYNX mini2 radio). Backup power allows the radios
and associated equipment to continue operation when primary power is interrupted.

PAGE 3-1C SECTION 3: INSTALLATION & ADJUSTMENTS
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3.3.8 Antenna Planning

Using the path planning tocis and equations presented in the LYNX mini2 Product Guide, proper
antenna size can be determined which will yield the desired path performance. In general, the
larger the antenna that is used with the LYNX mini2 radio, the better the link will perform. Larger
antennas have narrcwer beamwidth and higher gain, which will yield better link performance
(higher fade margin, better availability) and improve immunity to interference (due to the smailer
beamwidths). However, larger antennas are more costly to purchase and install than smailer
antennas, In some cases requiring special equipment for installation. All of these factors should
be taken into consideration when selecting an antenna. Consult the LYNX mini2 Product Guide for
more details on selecting antennas.

In areas where transmitted output power restrictions apply, the

use of larger antennas will maintain the benefit of narrow
beamwidths and receive gain. However, output power may need
to be reduced fo meet regulations. (See Section 3.13.1)

Prior to instailation, the specific antenna location and mounting shouid be determined. This
advanced planning also yields the transmissicn {ine requirements.

'_r_/—" = Only directional antennas may be used with LYNX mini2
= spread spectrum radios.

SECTION 3: INSTALLATICON & ADJUSTMENTS PAGE 3-11
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3.4 Tools Required
The following tcols may be required for the installation of the LYNX mini2 radios:

Phiilips (cross tip) screwdrivers (for 18-inch rack mounting and attachment of brackets)

Small biade standard screwdriver (for pcwer supply connector and RF output power
adjust)

Scldering iren {if using any D-type connectars)

Wire strippers (for removing insulation from power supply and cther wiring)

Digital Voitmeter {to measure RSL, Tx output pcwer, Alarms)

The following tools are recommended for the installation of the LYNX mini2 radios:

- RF power meter (to measure transmitter output power)
- Cellular phone or two-way radio (for talking with far-end crew and tower crew}
- Bit Error Rate test set (o test link after installation)

Additional tools will likely be needed for antenna and transmission line installation and antenna
alignment. Consult Sections 3.8 through 3.10 of this manuai for more details.
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Lrj(i;Al__nLinAi';ION AND MAINTENANCE MANUAL z G LENAYRE ™

SPREAD SPECTRUM RADIOC MCDEM Westarn Muitiplex
JUNE 1998

3.5 Frequency Channel Plans

The LYNX mini2 offers several non-overlapping channel plans. These channel pians are selected
based upon the data transmission rate chosen by the radio cperator and they are indicated by an
asterisks () in Table 3-A below. For 64 and 128 kbps data rates there are 12 RF channels
available. For 256 kbps data rate there are 6 RF channels available. For 384 and 512 kbps data
rates there are 4 RF channels available. All of the other channels shown are over lapping
channels. This channel plan arrangement allows users to implement LYNX mini2 in the proximity
of other LYNXmini2 radios (planned or unplanned), hub and repeater applications, and can be
used to mitigate interference. The channel plans are illustrated below in Table 3-A. Each RF
channel is made up of two frequencies. Channel 0, A1 Tx A2 Rx is made up of 2409.472 GHz
transmit and 2449.408 GHz receive frequencies. Secticn 4.2 and 4.3 describe how to change
frequency channe! assignments of 2 LYNX miniZ radio.

Data Rates 64 kbps & 128 kbps 256 kbps 384 kbps & 512 kbps

Channels A1 Tx A2 Rx A2 Tx A1Rx A1 TxAZ2Rx AZTxA1Rx A1 Tx A2 Rx A2 Tx A1 Rx

2409.472*  2440.408" - > **

2410.472 2450.432 2410,472%  2450.432 - -
2411.520*  2451.456"  2411.520 2451.486 2411.82C*  2451.456~
2412.544 2452.480 2412.544 2452.480 2412.544 2482.480
2413.568"  2453.504  2413.568 2453.504 2413.568 2453.504
2414.592 2454528 2414.592*  2454.528*  2414.502 2454.528
2415.616" 2455.552*  2415.616 2455.552 2415616 2455.552
2416.640 2456.576 2416.640 2456.578 2416.640 2456.576
2417.664*  2457.600"  2417.664 2457.600 2417.664*  2457.600"
2418.688 2458.624 2418.688*  2458.624*  2418.688 2458.624
2419.7127 2459.848*  2419.712 2459.648 2419.712 2459.648
2420.736 2460.672 2420.736 2460.672 2420.736 2460.672
2421.760*  2461.686"  2421.760 2461.686 2421.760 2461.696
2422.784 2482.720 2422.784*  2482.720% 2422784 2452.720
2423.808*  2463.744" 2423808 2463.744 2423.808*  2463.744"
2424 832 2464.768 2424832 2464768 2424 832 2464.768
2425.856%  2465.792% 2425856 2465792 2425856 2485.782
2426.880 2466.816 2426.880*  2466.816  2426.880 2466.816
2427.904~ 2467.840  2427.804 2467.840 2427.804 2467.840
2428.828 2468.864 2428.928 2468.864 2428.828 2468.864
2429.8527 2469.888*  2428.952 2489.888 2428.828*  2469.888"
21 2430.9786 2470.912 2430.976"  2470.912* > e

22 2432.000* 2474.936* o ** o

[N P S S G C G W S G G |
OO -1 h WN2L2O0O0@C@~ITOO0hWN 2O

* These are non-overiapping channels

= These channels may not be used for 256, 384, or 512 kbps to prevent against out of band
emissions. Selection of channe! 0 or 1, will force the selection of channe! 2 and selecticn of
channel 21 or 22, will force the selection of channel 20 at these data rates

Table 3-A: Channel Plan, 2.4 GHz LYNX miniZ2
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3.6 Mounting the LYNX mini2
The LYNX mini2 can be mounted at any height in a standard 19-inch rack. Blank rack-maounting
spaces zbove and below the LYNX mini2 are recommended, especially if the surrounding
squipment dissipates a considerable amount of heat (over 50W).
The LYNX mini2 may be set up for mounting with the front edge projecting frem the front face of a
standard 18-inch rack using the rack mounting brackets enclosed with the screws in the
Accessory Kit (4 per bracket). The rack mounting brackets may be reversed, in order to install for
flush or cakinet mounting if preferred. Depending on rack configuration, it may be necessary to
remave the four adhesive backed rubber feet on the bottom of the unit.
The LYNX mini2 has internal fans which intake and exhaust
on the feft and right sides of the chassis. When rack
mounting, it is important to leave a small gap between the
outer edges of the radio and the inside edge of the rack.
The LYNX mini2 may aiternalively be piaced on a table or sheif
N attached to a wall. Because of the low weight of the LYNX miniz2,
= any mounting option other than rack mounting will be less secure.
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3.7 Power Connection and Wiring

There is no ON/OFF switch on the LYNX mini2. As soon

@ as power is applied, the equipment will be operational.
This means that there can be up to 1W of RF power
present at the antenna port. The antenna port should be
terminated before power is applied.

Power is connected using the DC power plug contained in the Accessory Kit. Use Tabie 3-B or
3-C ziong with the associated diagram of Figure 3-2 or 3-3 to connect the DC power cables. For
example, for a negative DC power input, use Tatle 3-A and Figures 3-2 .

NEGATIVE DC POWER INPUT
(11 TO —63 VDC)

PIN FUNCTION
1 Return (+DC)
2 Power (-DC)

Table 3-B: DC Power Connection for Negative Supply

POSITIVE DC POWER INPUT
{(+11 TO +63 VDC)

PIN FUNCTION
1 Power (+DC)
2 Return (-DC)

Table 3-C: DC Power Connection for Negative Supply

P The DC power return connection should be connected to
== chassis ground at the screw terminal next to the power
terminals to improve protection against fightening damage.
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3.7.1 DC Power Wiring

Connect the power cable with adequate current rating (minimum of 20 AWG) to the terminals
shown on the removed (net plugged into the radio) DC power plug using the screw connections.
The recommended minimum current rating of external fuses and cables is 3 Amps. The
LYNX mini2 radios consume approximately 0.5 Amps at £48V and less than 1 Amp at 224V,

. Each LYNX mini2 terminal should be externally fused
I—= separately with a 3 Amp maximum fuse.

If using negative power, ccnnect the negative voitage to the * - * pin. Connect the ground return
ccnnection to the * + * pin. See Figure 3-1.

If using positive power, connect the positive voltage to the * + * pin. Connect the ground return
connection to the “ - * pin. See Figure 3-2.

The chassis ground connection is available at the screw terminal next to the power terminals.
This terminal should be connected to the power return pin for improved Either pin may be used to
ground the return side of the power supply. Do not ground beoth sides of the power supply.

Proper grounding, either through the chassis and/or the power

supply, can be very important for protection from lightning. A
grounding screw hole is provided on the front panel.

The ground connection may be left floating if the power supply
‘(_P\ is referenced to ground externally and to avoid ground loops in

o some configurations. However, this may not provide adeguate
grounding for lightning protection.

Use a DVM (digital voltmeter) to verify voltage and polarity on the DC power piug.

Do not connect the DC power piug to the front of the LYNX mini2
ferminai until a fcad is connected to the antenna port (either an
RF pad, or an RF cable and anfenna).
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Ground -DC
Return
Figure 3-1: Negative Voltage DC Connection
+ DC Ground
Return
Figure 3-2: Positive Voitage DC Connection
Make sure that when connecting the mating piug that it is
properly oriented (terminal screws pointing up) and securely
fastened.
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3.7.2 AC Power Connection

The optional AC power supply (P/N 31070) operates from any AC voltage 100V - 286GV and 50 Hz
or 60 Hz. The AC supply is equipped with a mating connector that plugs directly into the
LYNX mini2 and an AC cord with a 3-pin AC plug. The AC cord color code is shown in Figure 3-3
in case users wish to replace the AC plug supplied with a different type of plug.

B/ LviX /- BOLENARE . e

RAOIG Fail
ey

'g pry
-
i

AL DATA VASEA- SRS 212

N e I O S %]
AN S X ER Swd

O#

O

O
C

2 meter Z meter
31070
POWER SUPPLY

AC Cord Color Code

L {line) Black
N (neutral) White
G (ground} Green

Figure 3-3: AC Connection
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3.8 Antenna Connection

The LYN mini2 is equipped with an N-type female connector at the antenna port located on the
rear panel. A short length (~6 feet) jumper cable such as RG-214 coax (or "pigtail’) fitted with two
N-type male connectors can be used to connect the antenna port to the antenna transmission line
{see Section 3.9). The recommended cable type for a jumper is RG-214.

A low loss 50-chm cabie (e.g. LDF4-50 1/2 inch or LDF4.5-50 5/8 inch coax) is recommended for
the antenna transmission line between the top of the rack and the antenna. The return loss
presented by the transmission line at the top of the rack should be as high as possible {20 dB,
minimum recommended). The length of the antenna transmission line should be kept as short as
possible (to minimize losses).

For the LYNX mini2, 1/2" or 5/8” coaxial cable (LDF4-50 or
o LDF4.5-50) is recommended.
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3.9 Transmission Line Connection

The transmission line feeder (such as LDF4-5C 1/2 inch coax) should be prepared first by cufting
to the approximate length (allowing some excess) and installing the appropriate connector on the
antenna end,

The prepared transmissicn line is then pulled through the cable ducts, trays or conduit (as
required) to the antenna, while being careful not to kink or damage the transmission line in any
way.

The transmission line should be supperted in a tray on horizontal runs and by hangers ¢n vertical
runs. Hangers should be spaced according to the manufacturer's instructions {typically every &
feet under conditions of no ice and not greater than 85 mph winds}.

The transmission line shouid be grounded using the manufactures recommended greunding kit
Grounding kits attach to the cuter copper conductor, Grounds must be installed at the antenna, at
the bottom of the tower (if applicable} and where the transmission line enters the building. Long
transmission line runs should be grounded every 100 feet. In areas of high incidence of lightning,
dissipaters should be attached to antennas. In addition, coaxial, in-line, spark-gap type, lightning
suppressors should be added at the bettem of the coax cable before entering the
butiding/enclosure.

Any inline lightning protection device must be rated for the
operating frequency of the LYNX mini2.

Prior to operation, the electrical integrity of the transmission line, including afl connectors, can be
checked with a simple DC check petween the center conductor and outer conductor.

The transmission line should idezlly be connected directly to the antenna at one end and to the
LYNX mini2 antenna port at the other end. However, short RG-214 type jumper cables may be
required to avoid sharp bends in the transmissicn line to limit stress on either connection.

Do not use a low gqualiity N-type jumper cable with the LYNX miniZ.

- @
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3.10 Antenna Installation & Alignment

Due to the possibility of exposure to RF radiation above the recommended
levels, do not stand within twe (2) feet of the antenna for prolonged pericds

during system operation. it is the responsibility of the installer to insure that
the antenna is mounted in a place that is not accessible to the public.

The antenna installation consists of mounting the antenna on the tower, buiiding roof, or cther
locaticn that provides line-of-sight path clearance to the far-end location. In general, antennas
smaller than 2 feet (0.6 m) diameter are not recommended for urban areas due to their wider
beamwidths, which results in higher interference susceptibility. For LYNX mini2 radios, a minimum
of 4 foot {1.2m) diameter antennas, or larger, are recommended.

Antennas should be crdered with a suitabie mounting kit specific to the site requirements. For
example, specifying round or angle tower leg adapters, or a roof tripod as necessary.

If the antenna is to be mounted indoors, "lcoking” through a window, it is recommended that the
antenna be placed approximately 12 inches away from the glass and within 10 degrees of a right
angle to the glass. The giass should be lead-free or very low-lead content type and avoid any
metallic glass coatings for best results.

The antenna must be very rigidly mounted, with adequate room for azimuth and elevation
adjustment.

The antenna pelarization must be the same at both ends of the link, either vertical or horizontal.

In general, antenna mountings require a support pipe to which upper and lower support brackets
are attached with "U” boits. The antenna and opticnal elevation and azimuth adjustment rods are
then mounted onto the support brackets. The whole structure must be adequately grounded for
fightning protection. The antenna system must aiways be installed according fo the manufacturer's
instructions.

Unless special test equipmen't is available, two operating LYNX mini2 terminals are required 1o
align the antennas. Alternatively, a CW generator may be used to transmit a signal toward the end
under alignment with a spectrum analyzer used to receive the signal

The antenna is coarse aligned using visuzl sighting and then fine aligned using the receive signal
level (RSL) veitage of the LYNX min2.

The RSL voitage reading can still be used to peak antennas
== even if the radios have not synchronized.

SECTION 31 INSTALLATION & ADJUSTMENTS PAGE 3-21



— T INSTALLATIGN AND MAINTENANGE MANUAL
/GLENAYRE LYNX mini2
= Western Multiplex SPREAD SPECTRUM RADIC MODEM

JUNE 1998

To coarse align the antenne, first set it for flat elevation (nc up or down tilt) using a spirit level.
Then point it at & heading marker obtained using a compass back-bearing from an adjacent
location, (ideally, 100 feet or more away from the antenna).

If a heading marker cannct be set sufficiently far away (for example when on a city building roof or
locking through a window) then a rough azimuth setting can be abtained by sighting along the
antenna feed.

it should be verified that both antennas are on the same

_@ . polarization by using the manufacturer’s instructions. Ctherwise

N the RSL will be approximately 25 to 30 dB below the calculated
level,

Most antennas will also need fine alignment obtained using an operating link because it is very
important to maximize the receive, RF signal level at each end of the radio link.

Read Section 3.7 before applying DC power tc the LYNX miniZ.

Once the coarse alignment has been set-up at both ends, then the link can be powered and some
level of relizble communication established. The voltage at the LYNX mini2 front panel RSL test
point should be measured with 2 DVM tc determine the relative receive RF signal level.

For the fine alignment, adjusting first the azimuth and then the elevation of the local antenna will
maximize the RSL voltage. Then the far antenna is aligned in the same way, using the RSL
voitage of its local LYNX mini2.

When zligning antennas it may be convenient to run two wires from the RSL and ground test
peints to the antenna so that the voitmeter reading is directly visible to the technicians aligning the
antenna. Also, a cellular telephone or two-way radio may be useful for coordinating alignment
activities between bath ends of the link.

The larger the antenna size, the more critical alignment becomes: for example, with a 2 foot
(0.6 m), the antenna can be moved #3 degrees off the correct heading before the receive signal
level drops by 3 dB. This compares with a 8-foot (1.8 m) antenna, which may oniy be moved =1
degree for the same degradation.

The graph shown in Figure 3-5 shows the typical variation of RSL voltage as the receive signal
level is increased from threshoid to a higher level. There is some variation between LYNX mini2
receivers, but an approximate estimate of the potential RSL value may be made using this figure.

lr_j:‘::1 Use the Factory Test Data Sheet shipped with your LYNX mini2
e terminal to obtain the best estimate of your RSL.
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Above 0 dBm RSL, the receiver may produce errors: however this level is rarely likely to be
exceeded. A link budget calculation should be made to calculate the anticipated RSL as described
in Section 3.3.3. Refer to the LYNX mini2 Product Guide for details of the Link Budget calcuiation.
During anomalous prepagation conditions, the RSL may fade but will not increase up more than

10 dB (excegt in unusual very long paths which may fade up by 15 dB).

Antenna alignment shouid enable the RSL tc be peaked to the
level calculated in the link budget. If the RSL is peaked but is
N approximately 20 dB below the calculated level, then it is likely
'@ that the antennas are aligned on a sideiobe of the antenna’s
= radiated signal. In this case, the antennas should be rotated in a
wide arc until the main lobe is located. (Cther possibie causes of
fow RSL are path obstructions, loss in connectors, adapters and
pigtail jumper cables or different antenna polarization at each end

of the link.)
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LYNX mini2

Nominal Operating Range
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Measured at the antenna port

Figure 3-4: Typical RSL Voltage versus Received Signal Level (RSL)
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3.11 Data Interface Connections

3.11.1 V.35/EIA-530/RS-232 Interface Connections

The LYNX mimi2 Fractional, Spread Spectrum radio, primary datz connector is & DB-25F type
connector. 1t is located on the front panel of the LYNX mimi2 and it is labeled V.35/EIA-530/
RS-232. This data port may be connected directly to the customers Data Terminal Equipment
(DTE) which has a V.35, EIA-530 or an RS-232 interface. This data port interface type (V.35, ElA-
530 or an RS-232 interface) is selected by DIP switches on the front panel of the LYNX mimi2
(See 3-7 for the DIP switch settings}. The DTE terminals may have many different types of
connectors such as Winchester 34 pin, DB-37 or DB-60 connecters. Therefore please refer to
Figure 3-6 for the correct pin connections to build the data cable. The cabling distance to the data
source is limited 20 ft. (6 m).

When the LYNX mimi2 primary data connector is used for V.35 or EIA-530 operaticn data speeds
may be set for 64,128, 256, 384 or 512 kbps. When the LYNX mimi2 primary data connector is
used for RS-232 operation data speeds may be sat for 300 to 38400 bps. These data speeds are
set using DIF switches settings shown in Figure 3-7.

Figure 3-5 shows the pin locaticns of the primary data connector. Tables 3-D, and 3-E show the
V.35, EIA-530 and RS-232 pin assignments.
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{(as viewed from rear panel)

Figure 3-5: V.35/EIA-530/RS/232 Connector (front panel view)

Pin | Signal Function Description
1 Shield Ground
2 TD Transmit Data Input
3 RD Receive Data Output
4 RTS Request To Send Input
5 CTS Clear To Send Qutput
8 DSR Data Set Ready Cutput
7 SG Signal Ground
8 DCD Data Carrier Detect Qutput
g RT(B) Receive Timing Inverse (B) Output
10 DCOD(B) | Data Carrier Detect (B) (EIA-530 only) Qutput
11 TT(B) Terminal Timing Inverse (B) [nout
12 ST(B) Send Timing Inverse (B) OQutput
13 CTS(B) | Clear To Send Inverse (B) (E1A-530 cnly) Output
14 TD(B) Transmit Data Inverse (B) Input
15 ST Send Timing Output
18 RD(B) Receive Data Inverse (B) Qutput
17 RT Receive Timing Output
19 RTS(B) | Ready To Send Inverse (B) (EIA-530 only) input
20 DTR Data Terminal Ready input
22 DSR(B) | Data Set Ready Inverse (B) (EIA-530 only) Qutput
23 DTR(B) | Data Terminal Ready Inverse (B) (EIA-530 only) input
24 1T Terminal Timing
Table 3-D: V.35/EIA-530 Connector Pin Assignments

Pin | Signal | Function | Description
1 Shield Ground
2 TD Transmit Data Input
3 RD Receive Data Qutput
4 RTS Request To Send Input
5 CTS Clear To Send Cutput
& DSR Data Set Ready Cutput
7 SG Signal Ground

8 OCD Datz Carrier Detect (Receive Signal Line Detect) Qutput

L 15 ST Send Timing Qutput
17 RT Receive Timing Output

| 20 DTR Data Terminal Ready Input

|24 . TT Terminal Timing Input

Table 3-E: RS-232 Connector Pin Assignments
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3.11.2

AUX DATA Interface Connections

The LYNX mimi2 Fractional, Spread Spectrum radio, AUX DATA connector is a DB-9F type
connector. It is located on the front panel of the LYNX mimi2. This data port may be connected
directly to the customers Data Terminal Equipment (DTE) which an RS-232 interface. The DTE
terminals may have many different types of connectors such as a DB-9 or a DB-25 connecter.
Therefore please refer to Figure 3-6 for the correct pin connections to build the data cable. The
cabling distance to the data source is limited 20 ft. (6 m).

1 2 3 4 5
0000
6060600
6 7 B ¢

(as viewed from front panel)

Figure 3-6: AUX DATA Connector (front panel view)

Pin | Signal Function Description
1 Shield Ground

2 TD Transmit Data Input

3 RD Receive Data QOutput

4 RTS Request To Send Input

5 CTS Clear To Send Output

B DSR Data Set Ready Output

7 SG Signal Ground

8 DCD Data Carrier Detect (Receive Signai Line Detect) Output

Table 3-F: AUX DATA, RS-232 Connector Pin Assignments
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3.12 DIP Switch Settings

A quick reference guide to ail DIP Switches is provided in Tabie 3-G or in Appendix B.

@ DIF switch settings are noted by their position, either up (1}, or down {0},
not by on/off as may be printed on the DIP switch assembly.

3.12.1 Channel Selection

The LYNX mini2 offers several frequencies of operation (see Section 3.5). There are six DIP
switch segments (numbers 1 through 6 on SW4)} which define the frequency channel plan of the
L YNX mini2 radio (refer to Table 3-G or Appendix B). The DIP switches must be set to match the
fiiter assembly that is mounted on the radio. (e.g. A1 or A2).

Radios are shipped from the factory with thelr DIP switch segments set fo match the installed
fiiter. In most cases, modification of these switches wiil be required. The customer shouid choose
a frequency channe! that is compatible with the data rate that they have set in the radios. The
diplexer filter located on the rear panel of the LYNX mini2 is labeled A1 for the low half of the
frequency band and A2 for the high half of the frequency band. One label is right side up and the
other is upside down. Set the DIP switch settings for the label that is right side up. If a new fiiter is
installed, or the existing fiiter is rotated for opposite channe! configuration {e.g. A1 to A2), reset
the DIP switches to match the right side up label on the fitter. Refer to Section 4.2 for more
information.

The radio channei conversion from low band (A1 transmit) to high band (A2 transmit) is user
adjustable by removing reversing the filter assembly. This allows units of the same with the same
radic channel to be used as spares for several radios. For example, if a network of LYNX mini2
radios has several radics using channel plans A1 to AZ or A2 to A1, a single spare unit of either
A1 or A2, can be used tc spare all the radios. If a radio failure were to occur in the network, the
filter assembly of the spare unit could be changed to A1 or A2 by simply rotating the filter
assembly. The DIP switch segments on the spare will need to change to match the frequency of
the fziled radio.

Consuit Section 4.2 of this manual for more information on changing RF

I;,‘ = channels. Consult Appendix B for proper frequency channel switch
—= settings.

—— NON-cverlapping frequencies should be used to minimize the
== possibility of inter-system interferernce.
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Data Rates SW4 64 kbps & 128 kbps 256 kbps 384 kbps & 512 kbps
Channels SWITCH A1 Tx A2 Rx A1 Tx A2 Rx A1 Tx AZ Rx
POSITION
1234586
o} 00000 C |2408.472% 2449.408* - it -
1 000010 |2410472 2450.432 2410.4727 2450.432" - -~
2 000100 | 2411520 2451.486" 2411.520 2451.456 2411.520° 2451.458"
3 Q00110 } 2412544 2452 480 2412.544 2452.480 2412.544 2452.480
4 001000 {2413.568" 2453.504* 2413.568 2453.504 2413.568 2453.504
5 001010 | 2414592 2454.528 2414 552" 2454 528~ 2414.5892 2454,528
6 001100 |2415.616" 24585 552 2415616 2455.552 2415.616 2455.552
7 001110 | 2416640 2456.576 2416.640 2458.576 2416.640 2456.576
] 010000 ] 2417.664" 2457.600* 2417.664 2457.600 2417 664" 2487 600"
g 010010 {2418.688 2458.624 2418.688" 2458.624" 2418.688 2458.624
10 010100 [2419712" 2459648 2419712 2450648 2419712 2459.648
11 010110 [2420.738 2460.672 2420.7386 2460.672 2420.736 2460.672
12 011000 |2421.760° 2461,6%8" 2421.760 2461686 2421.760 2461.6896
13 011010 2422784 2462.720 2422.784" 2462.720" 2422.784 2462.720
14 011100 2423808 2463.744" 2423.808 2463.744 2423 808 2463.744
1% 011110 |2424832 2484.768 2424 832 2464.768 2424.832 2464.768
16 1000 0 0 | 24258567 2485.792" 2425.856 2465.792 2425.856 2465.792
17 100010 |2426.880 24686.816 2426.880* 2466.816™ 2426.880 2466.816
18 160100 |2427.9047 2467.340" 2427.904 2467.840 2427.904 2467.840
18 100110 j2428.928 2465.864 2428928 2468.864 2428.228 2468.864
20 101000 |2429.852" 2469.888" 2429.852 2469.888 2428 928" 2469.888*
21 101010 |2430.9786 2470.912 2430.876" 2470.912* i bl
22 110000 |2432.000" 2471.8936" bl b hl
Data Rates SwW4 64 kbps & 128 kbps 256 kbps 384 kbps & 512 kbps
Channels SWITCH A2 Tx A1 Rx A2 Tx A1 Rx A2 Tx A1 Rx
POSITION
123456
0 00000 1| 2449.408" 2409 472 - i e
1 00001 1] 2450.432 2410.472 2450.4227 2410.472" i bl
2 00010 1) 2451.486" 2411.520* 2451.456 2411.520 2451 458" 2411.5207
3 00011 1] 2452480 2412.544 2452.480 2412.544 2452.480 2412.544
4 00100 1| 2453.504" 2413.568~ 2453.504 2413.588 2453.504 2413.588
8 00101 1] 2454.528 2414,592 2454 528" 2414592+ 2454.528 2414 592
B 00110 1| 2455.5852° 2415.616~ 2455.552 2415.616 2455.552 2415616
7 0401111 2456.576 2416.640 2456.578 2416.640 2456.576 2416.640
8 01000 1] 2457.600" 2417.664" 2457.600 2417.6564 2457.600" 2417.654"
Q 010011 2458624 2418.688 2458.624 2418.688™ 2458.624 2418.688
10 01010 1| 2450.648" 2419.7127 2459.648 2418.712 2459 648 2419.712
11 010111 2480.672 2420.738 2480.672 2420736 2480.672 2420.736
; 1 01100 1| 2461636 2421760 24616596 2421.760 2451.696 2421.760
13 01101 1] 2462.720 2422.784 24B62.720* 2422784 2462.720 2422784
14 01110 1] 2463.744" 2423.808° 2463.744 2423.808 2463.744" 2423.808"
15 01111 1] 2464.768 2424 832 2464.768 2424.832 2464.768 2424.832
16 10000 1| 2485792 2425.8586~ 2465.792 2425.856 2465.792 2425856
17 10001 1 2466.816 2426.880 2466.818" 2426.880" 2466.816 2426.880
i 1001017 2467.8407 2427.204" 2467.840 2427.904 2467.840 2427.204
19 100111 2468.864 2428.928 2468.864 2428.928 2468 .854 2428.828
20 10100 1| 2489.888" 2429 952* 2469.888 2429 952 2462.888 2429.952
21 10101 1] 2470912 2430976 2470.912* 2430.976" b -
22 11000 1| 2471.936" 2432.000° bl - h
N These are non-overlapping ¢hannels
**  These channels may not be used for 258, 384, or 5§12 kbps to prevent against out of band emissions. Selection of
channel O or 1, will force the selection of channel 2 and selection of channel 21 or 22, will force the setection of channe!
20 at these data rates

Table 3-G: RF Channel Switch Settings
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3.12.2 V.35/EIA-530/RS-232 Port, Interface Mode and Data Rate Selection

The LYNX mini2 is equipped with a DB-25 female connector. This V.35/EIA-530/RS-232
connector may be used for V.35 or EIA-530 synchronous data rates of 64, 128, 256, 384, ar 512
kbps. It may also be used for RS-232 asynchronous data rates of 300, 1200, 2400, 4800, 8800,
19200, or 38400 bits/s. Figure 3-7 below shows the DIP switch settings for choosing the interface
modes and the corresponding data rates. The cabling distance to the data source {DTE to DCE)
is limited to 100 ft (30 m). SW1 and SW3 located on the front of the L YNX mini2 must be selected
to choose the data interface mode, data rates and clocking mode of the V.35/EIA-530/RS-232
connector.
2 3 4 56 7 8

1 -
1HHE
SW

1
Switch Primary Channel
Positicn Interface Mode
1 2 V.35/EIA-530/RS-232
0 V.35 Synchronous

0
0 1 EiA-530 Synchronous

0 RS-232 Asynchroncus (8N1)
1 1 RS-232 Asynchronous (7E2)

1t 2 3 4 5.6 7 8
SW1

Switch Primary Channel Data rate
Paosition V. 35/EIA-530/RS-232
4 5 | RS-232 V.35 & El1A-530
0 0 300 bps Reserved

0 1 1200 bps Reserved
1 0 2400 bps 64 kbps

1 g 4800 bps 128 kbps
0 0 9600 bps 256 kbps

1 0 1 19200 bps 384 kbps l
1 1 0 38400 nps 512 kbps

1 1 1 Reserved Reserved
Figure 3-7: Interface Mode and Data Rate Switches for V.35/E1A-530/RS-232
Data Channel

QO O O W
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3.12.3 AUX DATA Port Data Rate Selection

The LYNX mini2 is equipped with a DB-9 fernale connector. This AUX DATA connector may be
used for RS-232 asynchronous data rates of 300, 1200, 2400, 4800, 8600, 18200, or 38400 bits/s.
Figure 3-8 below shows the DIP switch settings for choosing the data rates. The cabling distance
to the data source (DTE to DCE) is limited to 100 ft (30 m). SW2 located on the front of the LYNX
mini2 must be selected to choose the data rate of the AUX DATA port.

1 2 3 4 5 6 8
1
SW
Switch AUX DATA Pert
Poiition Interface Mcde
0 RS-232 Asynchronous (8N1)
1 RS-232 Asynchronous (7E2)
4 5 6 7 8
SW2
Switch AUX DATA Port
Position Data Rates
2 3 4 RS-232
Q0 0 0 | 300 bps
0 0 1 1200 bps
0 1 0 2400 bps
0 1 1 4800 bps
1 9 0 | 9600 bps
1 0 1 19200 bps
1 1 0 38400 nps
1 | 1 | 1 Reserved

Figure 3-8: Interface Mode and Data Rate Switches for AUX DATA Port
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3.12.4 Synchronous Data Clocking Mode Selection

The LYNX mini2 has severa} clocking modes available. DIP switch segments 2, 3, and 4 of SW3
are used to choose various clocking modes. Figure 3-9 below lists the clocking mode choices of
the LYNX mini2 radio.

SW3

Switch Primary Channe! Clocking
Position V. 35/EIA-530/RS-232
2 3 4
0 a 0 | Transmit uses TT timing/Receive uses channel timing
0 d 1 | Transmit uses ST timing/Receive uses channel timing
0 1 0 | Transmit uses channel timing/Receive uses channel timing
0 1 1 | Transmit uses TT timing/Receive TT timing
1 g 0 | Transmit uses ST timing/Receive ST timing
1 0 | 1 Reserved
1 1 0 i Reserved
1 1 1 | Reserved

Figure 3-9: Synchronous Data Clocking Mode Switch Selections
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3.12.5 Loopback Test Signal Selection

The LYNX mini2 allows ioopback operation using an externally generated test signal. A single DiP
switch segment on SW3, as shown in Figure 3-10, ailows the operator to lcopback the data
signals in the remote LYNX mini2 radio terminal. When this DIP switch is activated by the system
operator the both the primary data and AUX DATA signals are locoped back at the far end radio
terminal. On the near end terminal the LtOOPBACK LED flashes on the front panel to indicate that
the loopback mode is activated. The lcopback mode provides the system cperator a means to
isclate equipment problems znd to do Bit Error Rate testing. The loopback

1 2 3 4 5 6 7 8

SW3

Switch L.oopback Function
Position
5
0 Normal Operation
1 Remote Unit Loopback Erabled

Figure 3-10: Loopback Mode Selection
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3.12.6 Spreading Code Selection

The spreading code is the pseudo-random chip sequence that is mixed with the data to produce
the spread spectrum signal. The spreading code is generated by the LYNX mini2 internally.
Different codes can be selected using the DIP switches on the LYNX mini2 front panel.

@ The spreading code must be the same for both ends of a radio

link.

Spreading codes are all set in the factory to code 1. Should the code need to be changed, then

both ends of the link must be changec.

Changing the spreading code is an out-of-service adiustment. There are two DIP switch,
segments on SW3 located on the front panel which select the spreading ccdes. See Figure 3-11

for DIP switch segment settings.

1 2
¥
K
&
Switch Spreading Code
Pesition
6 7
0 ‘ ) Code #1
0 1 Code #2
1 0 | Code#3
1 1 E Code #4

Figure 3-11: Spreading Code Selection
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3.13 System Tum-up to Service

1. Pricr to installing the system, it may be desirable to perform a back-to-back test of the
LYNX mini2 radio pair. Consult section 4.9 for further details. Back-to-back testing is a
simple way to verify that the LYNX mini2 radios are fuily operational before they are
installed. Instailation adds several variables (such as antenna alignment) which can lead to
system turn-up delays. Also, during back-to-back testing, the DIP switch settings and some
connections can be tested. This step can eliminate a majority of troubieshaoting once the
radios are installed.

A cellular phone or two-way radio system (walkie talkie, CB,
, mobile radio) can be very useful during installation. These
SOy can be used for temporary near-end and far-end
@‘ communications between the instalfation personnel at one
site and instalfation perscnnel at ihe other sife while
instailing the system. These can also be helpful for
communication between a person at the top of a very tall

tower and ground personnel,

2. Perform a generai alignment of the antennas on both ends of the path using bincculars,
compass or cther related tools. It is important to have the antennas aiigned as accurately
as possible before putting radio traffic over the link. This will help in getting the system
running more ragidly. See Section 3.10 for more details.

3. Connect the transmission line to the antenna, and feed it to the LYNX mini2 radio iccation
(see Section 3.9). Connect the opposite end of the transmissicn fine to the N-type female
connector located on the fiter assembly on the LYNX mini2 rear panel. The connection
must be terminated into an antenna or a load before DC power is appiied to the radio.

4, Verify that DIP switch settings for frequency channel selection match that of the fiiter that
is installed on the rear of the radio. Consuit 2,12.1 for further details. The far-end radic
must have the same channel plan as the near-end radio, and the cpposite Tx and Rx
frequencies (e.g. A1 and A2 make up a matched pair of radios).

5. Verify that the DIP switch settings for spreading code are the same for both ends of the
radio link (see Section 3.12.5).

8. With the DC power source active, but not piugged into the LYNX mini2 radio, using a
voltmeter, confirm that the DC mating connector has the proper power connections in
accordance with Section 3.7. Verify the polarity and the absolute voitage on all pins. Verify
greund connection for power.
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7. Connect power to the LYNX mini2 radios on both ends of the system. Verify that the Front
Panel “ON” LED indication is illuminated. This confirms that power has been properly
applied.

e— Ensure that the RF Antenna port connection is properfy

== terminated before applying power to the LYNX mini2 terminal,

as in step 3.
gy When the LYNX mini2 radio is inifially powered-on, scme alarm
;@: conditions may be present. This is normal and alarms can be
' ignored at this time.

8. Place a voitmeter across the GND and PWR front panel test points. See Figure 3-12 for
voltage setting information and Table 3-G for typical output power levels for given cable
lengths where EIRP limits apply. Consult the LYNX mini2 Product Guide for Path Planning
to establish proper level for this setting. If necessary, use a smali screwdriver at the front
panel receptacle to adjust the output power of the local transmitter in accordance with the
path analysis calcuiations. The recessed potentiometer is rotated clockwise to increase
transmit output power and counter clockwise to decrease transmit cutput power. After
verifying correct setting of the transmit, output power disconnect the voltmeter. Place the
cover cap found in the installation accessory kit over the front panel receptacle.

The LYNX mini2 requires professional instailation. With some
LYNX mini2 models, in certain countries, there may be Effective

Isotropic Radiated Power (EIRP) limits which dictate the
maximum output power that the LYNX mini2 radio can fransmit
given the transmission line loss and the gain of the antenna.
Consult with appropriate government agencies or Glenayre
Western Multiplex if there is any question regarding maximum
output power allowed.

P In the USA, 2.4 GHz radios may require a power reduction of 1

== dB from +30 dBm input power, as measured at the antenna feed,

for every 3 dB that the antenna gain exceeds +6 dB, See Section
3.3.3 and Table 3-D for more detalls.
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Figure 3-12: Typical RF Output Power versus PWR Voltage

P Use the LYN mini2 Factory Test Data sheet to determine more
= precisely the voltage corresponding to the RF cutput power.
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For precision measurement of transmif output power, it is best
to connect an RF power meter fo the antenna port. The PWR
port voltage may not provide enough precision. This s
especiaily important where EIRF limits apply to the installation.

in cases of no EIRP limits, the radio fransmifter output power
can be adjusted to maximum for instaifation, except for very
short paths using very high gain antennas, where excessive
power may not be advised.

Don't forget that the RF output port should be terminated at all
times when power is applied to the LYNX mini2 radio. Therefore,
disconnect power to the radio before connecting a power meter
and reapply power once connected. Often, an RF power meter
may have a limit to the input power that it can measure without
damage. It is advised to place a cafibrated fixed value RF
attenuator (typicaily 20 dB or more) between the LYNX mini2
radio and the power meter to assure proper operation and safety
for the RF power meter. The value of this fixed attenuation can
then be added to the value of the RF power metfer reading to
obtain the actual LYNX mini2 radio transmitter output power.

Connect a voltmeter across the GND and RSL front panel test points. This voltage
reading corresponds to the Received Signal Level (RSL) of the near-end radio. In other
words, RSL is the *amount” of signal the near-end radio is receiving from the far-end
radie. Since the antennas have not been finely aligned, it is not expected at this time that
the RSL will read very high. However, at this point it can be verified that some
communication is taking place between the two LYNX mini2 terminals. Use the RSL
voltage reading to align the antennas. Align one antenna &t a time in accordance with
Section 3.10. Complete alignment of both ends of the radio link before going further.

The RSL voltage output on the radio’s front panel wil oufput a
voltage range over the full receiving capabiity of the radio
{approximately 10 VDC at 0 dBm to 0.0 VDC at threshold),

The RSL of both ends of the system should be verified to be within aperoximately 2 dB of
predicted value (see Section 3.3.3). There are severai factors that can contribute to iow RSL:

- lncorrect antenna alignment (aligned on a lcbe and not on the main signal)
- lmproper pelarization alignment of antennas (horizental vs. vertical)

- Transmission line problems (locse connections, bent or damaged czbles, lossy
adapters)

- Path obstructions (trees, buildings, hiils, etc.)

- Path clearance (line-of-sight, earth curvature, Fresnel zone, diffraction and partial
obstruction)

- Weather (inversion layers, ducting and muitipath)

- Antenna feed {coaxiai/connector) preblem
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The LYNX mini2 requires professional installztion. Don'
P forget that the transmitter output power adjustment cn the
I—= LYNX mini2 radio effects the RSL. Depending on EIRP limits

(if any), path distance, and antenna gain, you may need fo
adjust the output transmit power to the proper level before
putting the radios in service.

If radio synchronization has been established, the SYNCH
@ and FAR END LEDs will be extinguished. These LEDs will be

_ RED if radio synchronization has not occurred. See Section
3.14.1 for details.

If RSL is lower than anticipated, recheck the path clearance and transmission line as these are
the typical causes of low RSL. Radio operations can be verified by connecting radios back-to-back
with attenuators (40-60 dB), (see Section 4.9). If the problem remains, consuit Section 4 of this
manual for troubleshooting techniques to will help determine the source of the problerm.

10. Once RSL is verified to be near the predicted value, the radio link is ready for data. You
may verify error-free operation by using the loopback function, as described in Section
3.13.2 or BER testing, as described in Section 4.10. If the link is not error-free, see
Section 4.7 for troubleshooting guidefines.

11. Once radio performance is verified and acceptable, with locpback mode turned off (switch
SW3-5 off and the LOOPBACK LED will turn off), the LYNX mini2 radios can now be put
into service with the intended data traffic. Connect the primary data signal to the V.35/EIA-
530/RS$-232 Interface 25-pin D connector. Refer to Section 3.11.2 for pin configurations of
this connection. The AUX DATA interface 9 pin D connector may be used for slow speed,
RS-232 data traffic. Refer to Section 3.11.2 for pin configurations of this connection.

12. Now that the link is coperational, cther services can be connected including aiarms.
Consult Section 3.14 for details on these connections,
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TRANSMITTER POWER (dBm) J |
Feedear Feeder 2.4 GHz, 1/2" Coax 2.4 GHz, 7/8" Coax
Length || Length || 4' Dish | 6' Dish | 8 Dish (| 4' Dish | &' Dish | 8' Dish
meters Feet
3.0 10 9.4 4.9 3.4 9.2 47 3.2
6.1 20 9.8 5.3 38 9.4 49 3.4
9.1 30 10.1 5.6 4.1 97 52 37
12.2 40 10.5 5.6 4.5 9.9 54 3.9
15.2 EQ 10.9 6.4 4.9 10.1 5.6 4.1
18.3 60 11.3 g8 5.3 103 58 4.3
21.3 70 11.7 7.2 57 10.5 6.0 4.5
24.4 80 12.0 7.5 6.0 10.8 6.3 4.8
27.4 20 12.4 7.9 5.4 11.0 6.5 5.0
30.5 100 12.8 8.3 6.8 11.2 6.7 5.2
33.5 110 13.2 8.7 7.2 114 5.9 5.4
36.6 120 13.8 9.1 7.6 11.6 7.1 5.6
39.6 130 13.9 9.4 749 11.8 7.4 5.9
42.7 140 14.3 9.8 8.3 121 7.6 6.1
45.7 150 14.7 10.2 8.7 12.3 7.8 6.3
48.8 160 15.1 10.6 9.1 12.5 8.0 6.5
51.8 170 15.5 11.0 9.5 12.7 82 6.7
£4.9 180 15.8 11.3 9.8 13.0 3.5 7.0
57.9 190 16.2 11.7 10.2 13.2 8.7 7.2
61.0 200 16.6 2.1 10.5 134 8.9 7.4
64.0 210 17.0 12.5 11.0 13.6 9.1 7.8
67.1 220 17 4 12.9 11.4 138 9.3 7.8
706.1 230 17.7 13.2 11.7 14.1 9.6 8.1
73.2 240 18.1 13.6 12.1 14.3 9.8 8.3
76.2 250 18.5 14.,Q 12.5 14.5 10.0 8.5
79.3 260 18.9 14.4 12.9 14.7 10.2 8.7
82.3 270 19.3 14.8 13.3 14.9 10.4 8.9
85.4 280 19.6 15.1 13.6 15.2 10.7 a2
83.4 290 20.0 15.5 140 15.4 10.8 9.4
91.5 300 204 15.9 14.4 156 11.1 9.5
94.5 310 20.8 16.3 14,8 15.8 11.3 9.8
a97.6 320 21.2 16.7 15.2 16.0 11.5 10.0
100.6 330 21.5 17.0 15.5 16.3 11.8 10.3
103.7 340 21.9 17.4 15.9 16.5 12.0 10.5
106.7 350 22.3 17.8 16.3 16.7 12.2 10.7
109.8 360 227 18.2 16.7 16.9 12.4 10.9

Table 3-G: Transmitter Qutput Power Adjustment for +6 dBW EIRP
Installations (Such as Canada)
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TRANSMITTER POWER (dBm)
Feeder Feeder 2.4 GHz, 1/2" Coax 2.4 GHz, 7/8" C«
Length Length 4' Dish 6' Dish 8’ Dish 4’ Dish 68 Dish

Feet Feet

3.0 10 234 220 21.2 23.2 218
6.1 20 23.8 22.4 216 235 221
9.1 30 24.1 22.8 22.0 23.7 224
12.2 40 24.5 23.2 224 239 22,6
15.2 50 249 236 227 242 22.8
18.3 60 253 23.9 23.1 24.4 23.0
21.3 70 257 24.3 235 246 23.3
24.4 80 26.0 24.7 239 248 235
27.4 90 26.4 25.1 24.3 25.1 237
20.5 100 26.8 25.5 246 25.3 240
3.5 110 272 25.8 25.0 25.5 242
36.6 120 276 26.2 254 258 244
19.6 130 27.9 26.6 258 26.0 247
42.7 140 283 27.0 26.2 26.2 249
45.7 150 28.7 27.4 26.5 26.5 25.1
48.8 160 29.1 277 26.9 28.7 253
51.8 170 29.5 28.1 27.3 26.9 258
54.9 180 29.8 28.5 7.7 27 .1 258
57.9 130 MAX 28.9 28.1 27.4 26.0
61.0 200 MAX 29.3 28.4 27.6 26.3
64.0 210 MAX 29.6 28.8 27.8 26.5
67.1 220 MAX MAX 29.2 28.1 26.7
70.1 230 MAX MAX 29.6 28.3 27.0
73.2 240 MAX MAX MAX 28.5 27.2
76.2 250 MAX MAX MAX 28.8 274
79.3 260 MAX MAX MAX 29.0 276
82.3 270 MAX MAX MAX 29.2 279
85.4 2380 MAX MAX MAX 29.4 281
88.4 290 MAX MAX Max 29.7 28.3
91.5 300 MAX MAX Max 29.9 286
94.5 310 MAX MAX MAX MAX 28.8
97.6 320 MAX MAX MAaX MAX 29.0
100.6 330 MAX MAX MAX MAX 29.3
103.7 340 MAX MAX MAX MAX 29.5
106.7 50 MAX MAX MAX MAX 29.7
109.8 360 MAX MAX MAX MAX 29.8
112.8 370 MAX MAX MAX MAX MAX
115.9 380 MAX MAX MAX MAX MAX
118.9 320 MAX MAX MAX MAX MAX

Table 3-H: Transmitter Output Power Adjustment for 2.4 GHz USA
Installations
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3.13.1 Output Power Adjustment

The LYNX mini2 requires professicnal instailation. In certain cases, it is necessary to adjust the
output power from the factery setting, for example:

% to meet EIRP (effective isotropic radiated power)} fimits, such as +6 dBW in Canada.
< to meet transmitter output limits in the 2.4 GHz band for USA installations.
< to avoid exceeding the maximum far-end RSt of G dBm.

<+ to coordinate a hub or repeater location.

To ensure maximum protection of the radio circuils, always
@ ensure the antenna connector is terminated when power is
applied.

For precise measurement of transmitter power, a calibrated RF power meter (such as the HP
435B with Power Sensor HP8481) is recommended. This power sensor can be connected directly
to the output of the radio without exceeding the power rating. With some power meters, it may be
necessary to place a calibrated in-line fixed attenuator between the radio antenna port and the
power meter so as to not exceed the power meter's maximum input level. Thruline power meters
do not operate at LYNX mini2 RF frequencies.

If adjusting the output power to meet an EIRP limit, it will be first necessary to calculate the cverall
system gains and losses, including feeder losses for the type of transmission line installed and the
antenna gain, as shown in the LYNX mini2 Product Guide. Also refer to Table 3-G or 3-H for
transmitter cutput power settings where installed with various transmission line lengths and
antenna sizes. You may determine the radio transmit power for EIRP limited installations by the
following equation:

Tx Power (dBm) = EIRP Limit (dBm) + Feeder Loss(dB) - Antenna Gain{dB)
In the USA, 2.4 GHz models have an output limit which is determined by:
Tx Power (dBm) = 30 - [[Antenna Gain - 6)/ 3] + Feeder Loss

Qutput power may be adjusted using a smail screwdriver and rotating the potentiometer that is
recessed behind the front panel. Counter-clockwise rotation increases output power while
clockwise rotation decreases cutput power.

In lieu of a caiibrated RF power meter, the PWR test port voltage can be used to estimate the
output power. Figures 3-12 lilustrates the voltage reading for various output power levels. The
factory test data sheet should be used to establish a mere precise setting of this adjustment.

- After setting the correct oulput power, place the cover cap
= found in the installation accesscry kit over the front panel
receptacle.
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3.13.2 Loopback/BER Testing

When a pair of LYNX mini2 radios is instailed and communicating with each other, a loopback or
BER test can be performed to evaiuate the link performance.

The LYNX mini2 requires an externat BER test signal from a BER Test Set for simulating a data
signal, as described in Section 3.12.5. Any data test pattern may be used to make measurements
at one end of the link, provided the test sequence contzins adequate 1's density, which is no more
than 15 consecutive zeros.

A 2'5-1, QRSS or 3 in 24 test may be used. However a 2%-1
test will violate the 1's density requirement.

—

1=

To loop arcund the far-end radio, turn SW3-5 to the on (up) position on the near end radio. The
LOOPBACK LED should now be flashing. Now the BER test can be initiated. Section 4.10
describes BER testing in more detail.
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An external BER test set is required for statistical BER analysis. Disconnect all externai DS-1
signals and connect the BER test set to the input and output DS-1 MONITOR bantam jacks.
Sefect external test mode (see Section 3.12.4) and initiate loopback using the ENABLE loopback
button. Now the BER test can be initiated. Section 4,10 describes BER testing in more detail.

e Loopback can only be turned off at the end of the link where

| = SW3-5 s actuated.
" If two BER lest sets are used to measure the link performance
‘,@ (one at each end) separately in each direction, frame slips will
> occur unless the BER test sets are synchronized with one fest

set as the master and the cther as the slave.
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3.14 Additional Connections

There is an additional customer connection that is optional and is not required to make the LYNX
mini2 operational, but may prove useful.

3.14.1 Alarm Connection

An external summary alarm output is provided on the front panel of LYNX mini2. This alarm
output is a Form C relay output with NC, C, and NO contacts made available on a three-terminal
socket, This relay is capable of switching 48 VDC at 1 A. These alarm points may be connected to

the customers alarm reporting system using a three terminal plug that is provided in the LYNX
mini2 accessory kit. See Table 3-E and Figure 3-23 for Alarm Connections.

Any near-end front panel LED alarm condition, including the loopback mode, will activate the
“summary” alarm (Form C relay).

The “summary” alarm {Form C refay) is activated by any of the foilowing alarm conditions:
o RX SYNC
L] Radio Fail

> Loopback Enabled

Figure 3-13: Pin Connections, ALARM Interface
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13.14.2 Repeater Configuration

The V.35/E1A-530/RS-232 and AUX DATA ports ¢can be connected back-{o-back for a repeater
configuration with ancther LYNX mini2 radio or DCE (see Figure 3-14). A V.35, EIA-530, or RS-
232 cross-over or Null Modem cable must be used to make these back-to-back connections.
Figures 3-15 and 3-16 show the pin connecticns for these types of cables.

Not Available

Figure 3-14: Repeater and Hub Diagram
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Not Available

Figure 3-15: V.35/EIA-530 Cross Cable

Not Available

Figure 3-16: RS-232 Null-Modem Cable
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Your Notes on the LYNX mini2 Radio
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4. Troubleshooting

4.1 Regular Maintenance

The LYNX mini2 radios do not require any regular maintenance, however it is prudent to menitor
the radio link at regular intervals to assure that the link conditions are not changing. When visiting
a radio site for maintenance, the following items may be checked and their resuits recorded:

%+ RSL Voitage

%+ PWR Voltage

< Alarm conditions

“ Verify radio has adequate ventilation
<+ Check alarm conditicns of the DTEs

If any alarm conditions exist, they should be recorded, and troubleshooting procedures from this
Section of the manual should be followed.
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4.2 Changing Frequency Plans

The LYNX mini2 RF frequency selections are listed in Section 3.5. The near-end radic and the far-
end radic must be corresponding {e.g. A1/ A2). The frequency of a given LYNX mini2 terminal is
set by the physical orientation of this diplexer filter assembly, and the setting of corresponding DIP
Switches. {See Section 3.12.1 for more details.)

With respect to a given fiiter, the frequencies are fixed, because tuned RF filters are required for
normal operation. Changing of the (pretuned) radio frequencies may be regquired when installing
spares or for special situations, such as interference mitigation. This is accomplished by
recrienting the external filter.

For any given model of LYNX mini2 the frequency channel can be changed by swapping and /cr
reorienting the filter.

P—;g it is not necessary to remove the cover assembly of the
= LYNX sc

1. Remove the twa screws which mount the filter to the LYNX sc chassis.

2. Slowly remove the filter from the chassis being careful to not endanger the cabies that are
connected to the rear side of the fiiter.

3. Disconnect the twa SMA connectors that are attached to the rear of the filter.

4. Select the new filter or orient the existing filter such that the frequency channel iabel on the
fiter (showing the DIP switch positions) is right-side-up corresponding to the desired
frequency channel.

5. Connect the two SMA connectors to the new or reoriented fiiter.
6. Siowly piace the wired filter assembly so that it is flush with the rear panel.
7. Install the two screws which mount the filter to the rear panei.

8. Refer to the rear panel filter labei and Section 3.12.1 for DIP Switch settings to correspond
to the new filter.

As an example, the filter assemblies of an A1 and A2 terminal
. are identical. They are simply instailed differently. An A1
"@‘ terminal can be changed info an A2 by removing the filter and
rotating it 180 degrees and reinstalling the filter. The DIP switch
positions need to malch the filter orientation and the DIP switch
settings in Section 3.12.1.
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4.3 Using a Spare Terminal

One spare LYN mini2 terminal of a given model type (A1 or A2) will service any other radio
independent of frequency channel plan. For example, a channel A2 can be used as a spare for an
A1. See Section 4.2 for changing frequencies of a spare radio.

Customers with several radios, or radios in critical operations are encouraged to purchase one or

more spare radios. This will allow rapid restoration of radio service in the unlikely event of a radic
failure.
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4.4 Technical Support

Glenayre Western Multiplex provides 24-hour telephone technical supgport for instailed LYNX
mini2 radios. Customers are encouraged to troubieshoot the radio and link in accordance with the
latter part of this section in this manual before contacting Glenayre Western Multiplex. Glenayre
Western Multiplex also has a limited supply of LYNX mini2 radios that can be loaned to cut-of-
service customers for installation while units are being repaired. Loaner supply is limited, and is
only used for critical applications on z first-come, first-served basis.

Customer sarvice #: +1 (408) 542-5200.
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4.5 Repair Policy

The LYNX mini2 terminal includes comprehensive alarm indicators designed to diagnose potential
fauits. Should a fault occur, it often may be resoived by operator adjustment.

Shouid a fault cccur that cannot be resoived by operator adjustment and has been confirmed by
looping terminals together on the bench (See Section 4.8), then the equipment should be returned
to the factory for repair.

The LYNX mini2 is a complex system not designed for user repair. Do not remove the cover or
open any part of the LYNX mini2 terminal. The compiete LYNX mini2 terminal should be sent
back in its original packing material for factery repair.

Please contact the factory in advance of returning the product. You will be assigned a Return
Material Authorization (RMA) number that authorizes your return. Units sent to the factory without
an RMA number may be delayed in the processing of the repair. Be sure to include the following
information:

<  RMA number

<+ description of the problem

< your name and telephone number
< return shipping address

< urgency of repair

o Please refer to the published Warranty policy WS6-10 for
I—= complete repair policy details, This document is included in the
front of this marniual.

B LYNX radios should be packaged in their original packing
== boxes for shipment whenever possible. Glenayre Westemn

Multiplex can provide an empty box shipmenf fo facifitate
proper packaging. Regardless, proper and adequate packaging
must be used for shipments tc protect the radio(s) from
damage. Glenayre Western Multiplex can not be held
responsible for any repairs due fto inadequately packed
materials. Damage caused by improper packing will likely resuft
in higher repair costs and delays (refer to the Warranty section
at the beginning of this manual).
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4.6 Front Panel Status LEDs

There are several front pane! status LEDs on the LYNX mini2. These LEDs indicate conditions
where either a hardware failure has occurred or the radio link is not optimum. In many cases, a
combination of LEDs may be illuminated. The following sections describe the necessary
troubleshocting procedures should any LED(s) indicate a problem during or after instailation.
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461 RX SYNCH (Receiver Synchronization) Alarms
Function:

The RX SYNCH LED lights RED, when the near end receiver is not synchronized to the far
end RF transmit signal. When this LED is extinguished it indicates that the receiver is
synchronized to the far end transmit RF signal.

When the RX SYNC alarm is active, the LYNX mini2 radic mutes the received data {line transmit
out)

Possible Causes:

% Severe path fading due to atmospheric conditions (usually accompanied by FAR END
alarm) and low RSL voltage reading

< Poor transmission line connections (usually accompanied by FAR END alarm) and low
RSL voitage reading

< Antenna problems, misafignment, or path clearance (usually accompanied by FAR END
alarm) and low RSL voltage reading

< Improper radio settings (frequency channel, spread code)
< Interference

“+ Far-End radio transmitter circuitry is fauity

< Near-End radio receiver circuitry is faulty

Recommended Actions:
Check the following at each end of the link:

< Verify that rear panel filters are opposite channel plans on each end (e.g. one is A1 and
cther is A2).

<+ Verify that front pane! DIP switch settings match each instailed filter and those shown in
Section 3.12.1.

% Verify that each radic is set to the same spreading code {see Section 3.12.3).

< Verify that all connections between radios and antennas are secure and all devices
between radios and antennas are rated for the radic frequency band (2.4 GHz).
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4.6.2 RADIO FAIL Alarm

Function:

The RADIO FAIL alarm indicates a known preblem with the radio hardware.
Possible Causes:

*» Internal synthesizers are unlocked
< Internal digital circuits have failed
% Data cennection is incorrect

Recommended Actions:
1. Disconnect the data connections from the rear panel.

2. If RADIO FAIL alarm clears, check the data connections for proper pin connections and
impedance as described in Section 3.11. Check front panel interface, DIP switch settings as
described in Section 3.12.3.

3. i RADIO FAIL alarm does not clear, remave power from the unit.

4. Check to make sure power suppiy voltages are within specification.

5. Even if the voltages were within specification, reapply power to the unit.
6. [If RADIO FAIL alarm clears, place the radio back into service,

7. If RADIO FAIL aiarm does not clear, perform a back-to-back test to verify radio operation, as
described in Section 4.9,

8. If RADIO FAIL alarm is still active in a back-to-back test, return the radic to the factory for
repair (see Section 4.5).
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4.6.3 FAR END (Far End Receiver Synchronization) Alarms

Function:

The FAR END LED lights RED, when the far end receiver is not synchronized to the near
end RF transmit signal. When this LED is extinguished it indicates that the far end receiver
is synchronized to the near end transmit RF signai.

This LED indicates that the demoduiator function is not synchronizing with the intended received
signal.

Possible Causes:

» Severe path fading due to atmospheric conditions (usually accompanied by RX SYNCH
alarm} and low RSL voltage reading

% Poor transmission fine connections (usually accompanied by RX SYNCH alarm} and
low RSL voltage reading

< Antenna problems, misalignment, or path clearance (usually accompanied by RX
SYNCH alarm) and low RSL voltage reading

< Improper radio settings {frequency channel, spread code)
<+ Interference

% Far-End radic Receiver circuitry is faulty

<+ Near-End radio transmitter circuitry s faulty

Recommended Actions:
Check the following at each end of the link:

% Verify that rear pane! filters are opposite channel plans on each end {e.g. one is Al and
other is AZ).

% Verify that front panel DIP switch settings match each installed fiter and those shown in
Section 3.12.1.

< Verify that each radio is set 0 the same spreading cede (see Section 3.12.5).

< Verify that all connections between radics and antennas are secure and ail devices
between radios and antennas are rated far the radio frequency band (2.4 GHz).
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4.7 Errors in the Data Stream

When the radios are in service, errors in the data stream may cccur. This is usuaily indicated to
the operator by data errors, frame slips or packet error indications in the data terminal equipment
(DTE).

tf errors are detected the operator should do loopback testing {o isclate the source of the problem.
Sometimes loopback testing may be performed with the DTE equipment attached to the radics.
However, the best method is to do locpback testing on the radios while they are separated from
the DTEs. This may be done by connecting the BER fest set to the V.35/EIA/RS-232 data port on
the near end radio, setting the BER test set to the same data rate as the radio and setting SW3-5
locpback switch to on. The BER test set is usually set to DTE, V.35, and Receive Clocking.

Indications:

< In Loopback Mcde, errors are indicated on the BER Test Set

Possible Causes:

< Incorrect setting for the clock source (i.e. external vs. internal)
< Incorrect setting for the external interface (i.e. V.35 vs. EIA-530)
+ Pat fading due to atmospheric conditions

<+ Antenna problems, misatignment or path clearance

“+ Received signal level (R5L) is too strong

“+ Incorrect Line Code setting

<+ Incorrect data rate or ciocking mode DIP switches

“» Far-End radio transmitter circuitry is faulty

<+ Near-End radio receiver circuitry is faulty

< Interference

Recommended Actions:

1. Verify DIP switch settings correspending te data rate and clocking mode on both radics, as
described in Section 3.12.2. They must be the same setting for both ends of the radio system.

2. Verify the clocking source (Internal or external) and the external interface setting (DTE vs.
DCE) for the connected equipment.

3. Verify spreading code DIP switch settings as described in Section 3.12.5.

4. Verify that the system only has one cocking source.
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4.8 Interference Countermeasures

The recommended interference countermeasures availabie to the LYNX mini2 operator are as
follows:

1. Short Paths

The single most effective countermeasure against interference is to maintain "short path” length.
This may be achieved by dividing long paths into multiple small paths by cascading hops.
Intermediate repeaters may be formed using back-to-back LYNX mini2 terminals and transmit
output power reduced, if required.

By definition, "short path" is defined as a path where fades are extremely rare and signal levels
vary by no moere than +3 dB during fades. This distance wiil vary with the RF frequency. Typically
2 "shart path” is defined as any path length sherter than 7 miles (12 kmj) at 2.4 GHz.

2. Narrow Beam Antennas {(high gain)

This is the next most effective countermeasure. Narrow beam antennas ensure that the
transmitted power is sent in a single direction and this minimizes the possibility of causing
interference inadvertently to other users. Narrow beam antennas also reject off-azimuth signais
being received from potential sources of interference and have high gain which boosts desired
receive levels and improves the carrier to interference ratio. When selecting narrow beam
antennas, it is helpful to know that larger antennas generaily outperform smaller antennas.
Another important antenna specification is the front-to-back ratio which ensures rejection of
unwanted signais from azimuth angles behind the antenna.

3. Frequency Selection

This is another very effective countermeasure. The LYNX mini2 offers several distinet non-
overlapping frequency channel plans (see Sections 3.5 and 4.2) and the radio's filtering is able to
reject interference more than 10 MHz away from the receive frequency. Offset frequencies
combined with other countermeasuras may enable several receive channels to operate at a single
hub site. Because of the limited spreading ratio used, frequency seiection is more efficient than
code selecticn for interference rejection when operating multiple LYNX mini2 terminals at a singie
site. Interference can often be overcome by exchanging frequencies of both-ends of the radio link
(e.g. change your A1 terminal to an A2 and change the other end from an A2 to an A1). Also,
changing channel ptans {e.q. from 2 to 4) can be very effective. (refer to Section 4.2).

4. Antenna Polarization

Changing the polarization of the antennas can provide approximately 20 te 30 dB discrimination
of unwanted signais. The actual discrimination will depend upon the antenna design and any
rotation of polarization along the path, for exampie, due to reflections. Discrimination cnly exists
between two crihogenal peiarizations:

- vertical vs. horizontal

SECTICN 4: TROUBLESHQCTING PAGE 4-11
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5. Spreading Code Selection

There are 4 selectable spreading codes provided for the LYNX mini2 (See Section 3.10.5). These
codes are selected by DIP switches and provide some discrimination against interference from
other LYNX mini2 transmitters. The discriminaticn is limited to appreximately 3 to 6 dB. This is the
difference between the co-channe! C/l when using different codes for the wanted and unwanted
signals. When combined with a different frequency channel, the code discrimination improves
significantly beyond 3 to 6 dB. See Section 3.12.5 for code seiection details.

B8, Transmit Power

The maximum level into the receiver is 0 dBm. Above this level, errors may occur in the receive
data stream. Transmit output power should be reduced on very short paths to avoid overload.

7, Equipment/Antenna Location

Occasionally, interference is caused by the radio or the antenna being too close to another similar
transmitter. For example, at 2.4 GHz, microwave ovens can exhibit interference if mounted near
the radio or antenna. Other high powered transmitters may also cause interference. Moving the
radio, the antennas, or the interfering equipment can reduce or eliminate interference.

L Interference countermeasures rely to some extent on the
—@‘— measurement of the received inferference level and frequency.

’ Prior to turning up a new hop, a spectrum analyzer can be used
to moniter the spectrum at each end to check for possible
interfering signals. See Section 4.8.1 for more details.
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4.8.1 Use of a Spectrum Analyzer to Evaluate Potential Interference

Connecting to the antenna and using "peak hold” on a spectrum analyzer, the spectrum between
2.4 GHz and 2.5 GHz can be swept and any signals being received at levels above radio's
specified threshold identified. If potential interfering signais are found, then the LYNX mini2
frequency plan can be changed to avoid a receive channel which may contain significant
interference (see Section 4.2).

Far example, interference may be reduced by swapping terminals or RF fiters so that A1

becomes AZ.
- ~ Signals outside the range of 2.4 GHz to 2.5 GHz (for 2.4 GHz
,@\ radios may be ignored: they will not cause interference.

If a spectrum analyzer is not available, the RSL voltage can be used to indicate the background
noise and interference level within the receiver RF fiiter band when the far-end transmitter is
turned off. With the far-end radio turned off, if an RSL voitage level above the radio's threshold
level is measured, there is potentially interference in this frequency channet.

o When using a spectrum analyzer for defermining the presence
=" of interference, very narrow resolution bandwidth settings must
T be used to detect signais down to the radio’s threshold
(approximately -87 to -95 dBm, depending on radio type).
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4.9 Back-to-Back Testing

Back-te-back testing, s shown in Figure 4-1, is an ideal method of testing the LYNX mini2 radios.
This testing eliminates link problems caused by auxiliary equipment, instailation, or the radio path,
isclating potential radio hardware problems. Back-to-back testing must be performed with both
radics at the same locaticn. The following test equipment is required:

+ DC power source capable of supplying approximately 8¢ Watts (total) to the radios (or
two AC adapters)

< One low-loss coaxial cable, N-to-N male
+ Two coaxial in-line czalibrated fixed attenuators, 40 to 80 dB total attenuation

The following test equipment may also be useful to perform further testing of the LYNX mini2
radio:

+ BER tester

< Variable (60 dB range or more) RF attenuator (rated for the proper frequency, 2.4 or 5.8
GHz)

“ RF power meter

—— Back-to-back testing must be performed to verify a radio
I-= problem befare returning any radio to the factory for repair.

When the equipment is connected as shown in Figure 4-1, without connecting the BER tester,
both L YNX mini2 radios should have no alarm conditions. If further troubleshooting is required for
the radios themselves, a BER tester can be connected to the V.35/EIA-530/RS-232 data port on
the front of the radio. An end-to-end or loopback test can be performed to assure that na errors
are present in the radio link. In addition, a variable RF attenuator can be inserted between the
radios to fade down the path to determine that the threshold specification is being met. The BER
and threshoid tests can bhe run in both directions to isoiate the radio problem (if any). Mere
informaticn on BER testing is provided in Section 4.10. An RF power meter can be used to
individually test each radia's output power.
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RF COAX RF
CABLE
LYNX mini2 40 dB 40 dB LYNX mini2
PAD PAD
A
v V.35
BER TESTER

Figure 4-1: Back-to-Back Test Configuration

(When using a BER tester, initiate locpback on connected LYNX mini2 and select external test

mode as described in Section 3.12.4.)

The LYNX mini2 radios wil be damaged if appropriate

attenuation is not supplied between radios. You must provide a
minimum of 40 dB and no mare than 80 dE attenuation between

the two radios.
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4.10 BER (Bit Error Rate) Testing

Bit error rate (BER) testing is the preferred way fo evaiuate a radio link's performance. It can be
performed from end-to-end or in loopback mode (which tests both directions of the radio path).
Figure 4-1 illustrates a typical BER test configuration for lcopback testing (which may inciude the
radic's path instead of in-line attenuators). Figure 4-2 illustrates a typical BER test configuration
for end-to-end testing.

When performing BER testing, make sure of the following:

Disconnect all data inputs and outputs tc both radios.

Connect BER tester to bantam jacks or data connector

Select external test signai for loopback testing using the DIP switches as defined in
Section 3.12.

Verify all DIP switch settings.
- The BER test pattern chosen must contain adequate 1's density

A 2" QRSS, or 3in 24 test pattern may be used.

F—

==

R If two BER test sets are used to measure the link performance separately in
,@\ each direction, frame slips will occur unless the BER test sets are synchronized
- with one test set as the master and the other as the slave.

BER testing may be performed on the bench, with two terminals back to back, or over the radio
path. Also, it may be performed from end-to-end (which requires two BER test sets over a link, the
far-end unit slaved to the near-end unit's cleck) or in loopback mode, as described in Section 4.9.

If BER testing indicates an unacceptable level of errors, follow the instructions in Section 4.6.2. or
perform a back-to-back test as described in Section 4.9.

LYNX mini2 C 3 LYNX mini2
! |
. }
BER TESTER BER TESTER

Figure 4-2: End-to-End BER Test Configuration
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Your Notes on the LYNX mini2 Radio
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1.2 3 4.5 6 7 8 9 10 11 12 13
415 16 17 18 19 20 21 22 23 24 25
{as viewed from rear panel)
Figure 3-5: V.35/EIA-530/RS-232 Connector (front panel view)
(as viewed from front panel)
Figure 3-6: AUX DATA Connector (front panel view)
Pin | Signal Function Description
1 Shield Ground
2 TD Transmit Data input
3 RD Receive Data Qutput
4 RTS Request To Send Input
5 CTS Clear To Send QOutput
8 DSR Data Set Ready Qutput
7 SG Signal Ground
8 pCD Data Carrier Detect (Receive Signal Line Detect) Qutput
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5. Appendices

Appendix A - Data Line Interface Specifications

To be provided

SECTION 5: APPENDICES PAGE 5-1



z G LENAYREW INSTALLATION AND MAINTENANCLEM)?I:E:};

Western Multiplex SPREAD SPECTRUM RADIC MODEM
JUNE 19298

Appendix B - Front Panel DIP Switches

The LYNX mini2 has three separate eight-segment rear panel DIP switches, labeled SW1, SW2,
SW3 and SW4, Upon shipment from the factory, these switches are set for factory default
configuration, which is all switches down (in the “zero” position), except for SW4 positions 1
through 6, which are set to match the installed rear panel RF filter assembly (which determines
the freguency channe! for transmit and receive, such as A1 or A2.). The tables in this section
provide a quick reference for the DIP switch functions and their settings.

DIP switch settings are noted by their position, either up (1), or down (0),
not by on/off as may be printed on the DIP switch assembly.
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Appendix B - Rear Panel DIP Switches

The LYNX mini2 has three separate eight-segment rear panel DIP switches, labeled SW1, SW2,
SW3 and SW4. Upon shipment from the factory, these switches are set for factary default
configuration, which is all switches down (in the “zero” position), except for SW4 positions 1
through 6, which are set to match the installed rear panel RF filter assembly (which determines
the frequency channel for transmit and receive, such as A1 or A2.). The tables in this section
provide a quick reference for the DIP switch functions and their settings.

DIP switch seftings are noted by their position, efther up (1), or down (0),
not by on/off as may be printed on the DIP switch assembly.
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Shaded switch positions are factory defauit
1 2 3 4 5 6 7 8
sSw1 1
1 2 |Prim. Chan. Interface
0 0 [V.35 Synchronous
0 1 |E1A-530 Synchronous
1 0 |[RS-232 Asynch (BN1})
1 1 |RS-232 Asynch (YTE2)
3 4 5 Prim. Chan. Daia Rate
RS-232 |v.35 & EIA-530)
0 0 0 1300 bps |Reserved
1] 0 1 1200 bps |Resarved
0 1 0 {2400 bps |64 kbps
1] 1 1 4800 bps (128 kbps
1 0 0 {9600 bps {256 kbps
1 1 1 19200 bpg 384 kbps
1 1 0 38400 bps512 kbps
1 1 1 Reserved {Reserved
1 2 3 4 5 6 7 8
sw2 i
0
1 |AUX DATA Interface Mode
RS-232 Asychronous (8N1)
1 |RS-232 Asychrongus (TE2}
2 3 4 ALX DATA Rate
RS-232
0 0 0 300 bps
1] 0 1 1200 bps
0 1 Q 2400 bps
0 1 1 4800 bps
1 0 g 9600 bps
1 a 1 19200 bps
1 1 0 38400 bps
1 1 1 Reserved

Table B-1: LYNX mini2 DIP Switch Settings
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Shaded switch positions are factary defauit

1 2 3 4 § 6 7 3
SW3 1
2 3 4 Spreading Code
0 0 1] Transmit uses TT timing/Receive uses channel timing
0 0 1 Transmit uses ST timing/Receive uses channel timing
0 1 1] Transmit uses channel timing/Receive uses channei timing
Q 1 1 Transmit uses TT timing/Receive uses TT timing
1 0 1] Transmit uses ST timing/Receive uses ST timing
1 4] 1 Reserved
1 1 0 Reserved
1 1 1 Reserved
Loopback Function 5
Nommal Qperation 0
Remote Unit Loopback enabld 1
Spreading Code 6 7
Code 1 0 o}
Code 2 0 1
Code 2 1 0
Code 4 1 1

Table B-1: LYNX mini2 DIP Switch Settings (Continued}
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Data Rates Sw4 64 kbps & 128 kbps 256 kbps 384 kbps & 512 kbps
Channeis SWITCH Al Tx A2 Rx Al Tx A2 Rx Al Tx A2 Rx
POSITION
123456
0 00000 0 |2409.472° 2449.408* - - =
1 000010 |2410472 2450432 2410.472* 2450.432* - e
2 000100 |2411.520" 2451.456™ 2411.520 2451.456 2411.520" 2451.456"
3 000110 |2412544 2452 480 2412.544 2452.480 2412.544 2452.480
4 0019000 |2413.668" 2453.504* 2413.568 2453.504 2413.568 2453.504
5 001010 |2414.592 2454 528 2414592 2454 528" 2414592 2454 528
6 001100 |241586167 2455 552* 2415.616 2455,552 2415.616 2455.552
7 001110 |2416.640 2456.576 2416.640 2456.576 2416.640 2456.576
8 010000 |2417.664" 2457.600" 2417.664 2457 600 2417.664" 2457.600*
9 010010 |2418.688 2458.624 2418.688" 2458.624" 2418.688 2458.624
10 010100 |2419.7127 2459.648 2419.712 2459648 2419.712 2459.648
11 010110 |2420.736 2460.672 2420.736 2460.672 2420.736 2460.672
12 011000 |2421.760" 2461.696* 2421.760 2461.656 2421.760 2461.6596
13 0110102422784 2462.720 2422.784 2462.720" 2422.784 2462,720
14 011100 |2423.808" 2463.744* 2423.808 2463.744 2423.808" 2463.744~
15 011110 |2424832 2464.768 2424.832 2464.768 2424.832 2464.768
16 100000 |2425.856" 2465.792" 2425856 2465.792 2425.856 2465.792
17 100010 |2426.880 2466.816 2426.880" 2466.816* 2426.880 2466.818
18 100100 |2427.904" 2467.840" 2427904 2467.840 2427.904 2467.840
19 1001102428928 2468.864 2428.928 2468.864 2428.928 2468.864
20 101000 |2429.952° 2469.888" 2429952 2469.888 2428.928* 2469.888~
21 1t 01010 [2430.976 2470.912 2430.976" 2470.912 - -
22 11000 0 |2432.000" 2471.936* - - -
Data Rates SW4 64 kbps & 128 kbps 256 kbps 384 kbps & 512 kbps
Channels SWITCH A2 Tx A1 Rx A2 Tx A1 Rx A2 Tx A1 Rx
POSITION
123456
o 00000 1| 2449.408° 2409.472° - - -
1 0 G001 1] 2450.432 2410.472 2450.432* 2410.472° - -
2 00010 1) 2451.456" 2411.820" 2451.456 2411.520 2451.456™ 2411.5207
3 00011 1] 2452480 2412.544 2452 480 2412.544 2452.480 2412.544
4 00100 1] 2453.504 2413.568* 2453.504 2413.568 2453.504 2413.568
S 00101171 2454528 2414.592 2454 528" 2414.592* 2454 528 2414552
6 ¢ G110 1] 24555527 2415.616" 2455552 2415.616 2455.552 2415616
7 001111} 2456.576 2416.840 2456.576 2416.640 2456.576 2416.640
8 01000 1| 2457.600" 2417 664" 2457 .600 2417.664 2457 6007 2417.664
9 010011 2458.624 2418.688 2458.624* 2418.688" 2458.624 2418.688
10 01010 1| 2459.648 2419.712* 2459.648 2419.712 2459.648 2419.712
11 01011 1] 2460.672 2420.736 2460672 2420.736 2460.672 2420.736
12 01100 1| 2461.696" 2421.760" 2461.696 2421.760 2461.696 2421.760
13 0110117 2462720 2422.784 2462.720" 2422.784" 2462.720 2422.784
14 01110 1] 2463.744° 2423.808" 2463.744 2423.808 2463.744° 2423.808"
15 011111]| 2464.768 2424832 2464.768 2424 832 2464.768 2424832
16 10000 1| 2465.782" 2425.856" 2465.792 2425.856 2465.792 2425.856
17 10001 1| 2466.816 2426.880 2466.816 2426.880" 2466.816 2426.880
18 10010 1| 2467.840" 2427.904 2467.840 2427.904 2467.84C 2427.904
19 1001t 11| 2468.864 2428.928 2468.864 2428.928 2468.864 2428.928
20 10100 1| 24569.888" 24299527 2469.888 2429.952 2460.888 2429 952
21 10101 1| 2470912 2430.976 2470.9127 2430.976* - b
22 11000 1| 2471.936" 2432.0007 i - -
- These are non-overlapping channels
=~  These channels may not be used for 256, 384, or 512 kbps to prevent against out of band emissions. Selection of
channel @ or 1, will force the selection of channel 2 and selection of channel 21 or 22, will force the selection of channet
20 at these data rates

Table B-2: RF Channel Switch Settings
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Appendix C — Front Panel Data Connectors
The following figures illustrate the pin structure for all front panel data connections. All figures are
oriented as a customer would view them, facing the front panel. DC power connection information

is found in Section 3.7 of the manual.

Pin | Signal Function Description
1 Shield Ground
2 TD Transmit Data Input
3 RD Receive Data Qutput
4 RTS Request To Send fnput
5 CTS Clear To Send QOutput
5] DSR Data Set Ready QOutput
7 SG Signal Ground
8 DCD Data Carrier Detect Output
9 RT(B) Receive Timing Inverse (B) Output
10 DCD(B) | Data Carrier Detect (B) (EIA-530 only) Output
i1 TT(B) Terminal Timing Inverse (B) input
12 ST(B) Send Timing inverse {B) Qutput
13 CTS(B) | Clear To Send Inverse (B) (EIA-530 only) Qutput
14 TD(B) Transmit Data Inverse {B) Input
15 ST Send Timing Cutput
16 RD{B) Receive Data Inverse (B) Cutput
17 RT Receive Timing OQutput
19 RTS(B) | Ready To Send Inverse (B) (EIA-530 only) Input
20 DTR Data Terminal Ready Input
22 DSR(B) | Data Set Ready Inverse (B) {EIA-530 only) Qutput
23 DTR(B) | Data Terminal Ready Inverse (B) (EIA-530 only) Input
24 1T Terminai Timing

Table 3-D: V.35/EiA-530 Connector Pin Assignments
Pin | Signal Function Description
1 Shield Ground
2 TD Transmit Data input
3 RD Receive Data Quiput
4 RTS Request To Send Input
5 CcTS Clear To Send Output
8 DSR Data Set Ready Qutput
7 SG Signal Ground
8 DCD Data Carrier Detect (Receive Signai Line Detect} Qutput
15 ST Send Timing Qutput
17 RT Receive Timing Output
20 DTR Data Terminal Ready Input
24 T Terminal Timing Input

Table 3-E: RS-232 Connector Pin Assignments
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(as viewed from rear panel)
Figure C-1: V.35/EIA-530/RS-232 Connector (front panel view)
(as viewed from front panel)
Figure C-2: AUX DATA Connector (front panel view)
Pin | Signal Function Description
1 Shield Ground
2 TD Transmit Data Input
3 RD Receive Data Output
4 RTS Request Tc Send Input
5 CTS Clear To Send Qutput
8 DSR Data Set Ready Qutput
7 SG Signal Ground
8 och Data Carrier Detect {Receive Signal Line Detect) Cutput
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