APPLICANT: MOTOROLA EQUIPMENT TYPE: ABZ89FC4819

User / Operational Manual

Operational or User’'s Manual

The manual should include instruction, installation, operator, or technical manuals with required ‘information to the
users’. This manual should include a statement that cautions the user that changes or modifications not expressly
approved by the party responsible for compliance could void the user’s authority to operate the equipment. The
manual shall include RF Hazard warning statements, if applicable.

The instruction and service manual for this base radio are not published at this time. However, draft copy of some
of the manual information has been assembled and has been included as part of this filing package.

Upon request, published and/or printed manuals will be sent to the commission and/or telecommunication

certification body (TCB) as soon as they become available. All of the descriptions, block diagrams, and
schematics that are included in this filing package are current as of the package submittal date.
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COMPUTER SOFTWARE COPYRIGHTS
The Motorola products desoibed in this insruction manual may include copyrighted Molorola compulesr programs stored in samic mducion
rriarmonias of ofver media. Laws in e Uniled Siates and ofer counides prasande for Molorola canain exdusive rights for copyrighied computer

programs, includng fe exdusive hht 10 oopy of repraducs in any form he copyrighted compuler program. Accordingly, any copyrighted
Molorola eomputer programs contained in he Mool produeis descibed inthie instrue Bon manual may nod be copied o reprodue ed in any
manmer witioul Fie express wrillan permission of Motomda. Furtherrmors, the purehass of Motonola products shall not be deemead togran aifier
directy arby implication, ssiopgal, or ofarsiss, anylicenssundar hecopyighs paknor palen applicationaof Maolomia, exssptier thanonmal

non—echiive, royaty free oense 1o use hal adses by opemiion of law in the sge of a produwest.
BF5-34440—-B

COMMERCIAL WARRANTY
(STANDARD)

Motorola radio communications products are warranted 1o be free from defects in material and workmanship for a
pericd of ONE (1) YEAR, (except for crystals and channel elements which are warranted for a pericd of ten (10)
years) from the date of shiprment. Pans, including crystals and channel alements, will be replaced and labar will be
provided free of charge for the fullwarranty pericd. Thereafter purchaser must pay for the labor invelad in repairing
the product or replacing the pans at the prevailing rates together with any transpofation charges 1o or from the
place where warranty service is provided. This express warrantly is extended by Motorola Communicaticns and
Electronics, Inc., 1301 E. Algonguin Aoad, Schaumburg, lllingis 80136, to the enginal purchaser cnly, and only 1o
those purchasing for purpose of leasing or solely for commercial, industrial, or governmental use.

THIS WARRANTY IS GIVEN IN LIEU OF ALL OTHER WARRANTIES EXPRESSED OR IMPLIED WHICH ARE
SPECIFICALLY EXCLUDED, INCLUDING WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PAR-
TICULAR PURPOSE. IN NO EVENT SHALL MOTOROLA BE LIABLE FOR INCIDENTAL OR CONSEQUEMTIAL
DAMAGES TO THE FULL EXTENT SUCH MAY BE DISCLAIMED BY LAW.

In the event of a defect, malfunction or failure 1o conform o spacifications established be seller, or if appropriate, to
specilications accepted by Saeller in writing, during the period shown, Motorola, at its option, will either repair or
replace the preduct or refund the purchase price thereof, and such acticn on the part of Melorola shall be the full
axtent of Motorola's lability hareunder.

This warranty is void if:
a.the product is used inother than its normal and customary manner;
b. the product has been subject 1o misuse, accidant, neglect or damage;
¢. unauthorzed alterations or repairs have been made, or unapproved paris used in the eguipment.

This warranty extends only 1o individual preducts, batteries are excluded. Because each radio systam is unigue,
Motorola disclaims lability for range, coverage, of oparation of the system as a whole under this warranty excapt by
a separate wiitten agreament signed by an officer of Motomola.

LICENSED PROGRAMS — Motorola software provided in connaction with this order is warranted 1o bafraa from re-
producible defects for apericd of one (1) vear All material and labor to repair any such defects will ba provided free
of charge for the Tull warranty pericd, and SUBJECT TO THE DISCLAIMER IN BOLD FACE TYPE.

Men—NMotorcla manufactured products are excluded from this warranty, but subject to the warranty provided by
their manufacturers, a copy of which will be supplied 1o you on spacific writlen reguest.

In crder to obtain pedormance of this warranty, purchaser must contact its Motorola salesperson or Motorola at the
address first above shown, altention Quality Assurance Departmeant.

This warranty applies only within the United States.
EPS—48759-0

FCC INTERFERENCE WARNING
The FOC Aaguinss fial ranaks peraining 1o Classa and Class B oompuing Sevions rius! contan wamings
aboul possible interieancs with local residental radio and TV receplion. This warming reads as follows:

NOTE: Thisedguipman hasiaan 1estedand leund Lo comply with Bl imits tora Cass B digital davice, pursuan
1aPart 15alhe FOO Aubes, Thes slirmils are das igned o provics masmableprotaclionagans harmiul imarier-
enoa when ha squipmeantis qperalad ina commeancal or meidantial evdnsnment. Thiseguipman] generaies,
WsaE, AR SAn FAGEAS Mmoo ImaUenay aneroy And, i netnstalasandussdin A2 oorEamos WITH e i FueTon
AL, Ay s el Ineriamnos 10 MO o mumealon s,
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FOREWORD

Product Maintenance
Philosophy

Due to the high percentage of surface-mount components and
vt =lay er circult boards, the maintenance philcsophy for this prod-
uct is one of Field Replaceabla Unit (FRU) substitution. The station is
comprsed of salf-<comained modules (FARUs) which, whean determined
to be faully, may be guickly and easily replaced with a known good
module to bring the eguipment back to normal epemation. The Taully
madule must then be shipped 1o the Motorola System Support Center
for further troubleshooting and repain 1o the componant leval,

Scope of Manual

Thiz manual is intended for use by experienced technicians familiar
with similar types of equipment. In keeping with the maintenance phi-
losophy of Field Replaceable Units (FAUY, this manual contains func-
tional infermation sufficient 1o give service personnal an oparational
understanding of all FRY modules, allowing faulty FRU modules o be
identified and replaced with known good FAU replacements.

The informaticn in this manual is current as of the printing date.
Changes which coccur after the printing date are incorporated by In-
struction Manual Revisions (SMA). These SMAs are added to the man-
uals as the engineenng changes are incorporated into the equipmant.
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GENERAL SAFETY INFORMATION

The following genaral safely precautions must be cbsarved during all phases of operation, service, and repair of
the eguipment descrbed in this manual The safely precautions listed balow rapresent wamings of cedain dangers
of which we are aware. You should follow these warnings and all other salely precautions necessary for the safe
cpearation of the aguipment in your eparaling anvirenment.

Gemneral Safety Precautions

p Headand follow all warning notices and instructicns marked on the product or incluged in this manual be-
fore instaling, servicing of operating the eguipment. Retain these safety instructions for future reference.
Also, all applicable safety procedures, such as Occupational, Safety, and Health Administration (OSHA)
requiremeants, National Electrical Code (MEC) reguiremens, local code reguirements, safe working practic-
as, and good judgement must be used by personnal.

» Hefer to appropriate section of the product service manual for agditicnal pertinent safety information.

p Because of danger of intred ucing additional hazards, do not install substitute pans or parform any unautho-
rized modifications of eguipment.

p |dentify maintenance aclions that reguire two people to pedorm the repair. Two people ae reguired when:

— A repair has the risk of injury that would reguire cne person to pedorm first aid or call for emergency
suppor. An example would be work arcund high vellage sources. A second person may be reguired
1o remove powar and call for emergancy ald if an accident coours 1o the Tist person,
Note Use the National instifute of Occupalional Salaly and Health {NIOSH) Iilting egqualion lo deler-
mine whether a one or bwo person I s reguired when a system component must be removed and re-
placed ln s rack.

p | troubleshooting the equipment while power is applied, be sware of the lve circuils,

p DO NOT operate the transmitter of any radio unless all AF connectors are sacure and all conneclons ang
proparly terminated.

B All eguiprmant must be properly grounded in accordance with Motorola Standards and Guideling for Com-
munications Sites “R56" 68PA1083E50 and spacified installation instructions for safe operation.

B Slots and openings in the cabinet are provided for ventilation. To ensure reliable o paration of the product
and 1o protect if from overheating, these skots and openings must not be blocked or covered,

¢ Only agualified technician familiar with similar electronic aguipment should service eguiprmeant.

B Someeguipment components can become axtramealy hot during eparation. Turn off all power 1o the eguip-
et and walt until sufficiently cool bafore touching.

Human Exposure Compliance

Thizs eguiprment is desgned 1o genarate and radiate radio freguancy (AF) enargy by means of an exirnal antenna.
When terminated into a non—radiating AF load, the base staticn eguipment is ceified to comply with Federal Com-
municaticns Commission (FCC) regulations pedaining 1o human exposure 1o AF radiaticn in accordance with the
FCC Rules Part 1 section 1.1310 as published in title 47 code of federal regulations and procedures established
in TI&/EIA TSB32, Raport On EME Evaluation for AF Cabinet Emissicns Undar FCC MPE Guidelines. Compliance
to FCC regulations of the final installation should be assessed and take into account site specific characteristics
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such as type and location of antennas, as well as site accessibility of cccupational persennel [controlled enviren-
menl} and the general public (uncentriclied envirenment). This eguipment should enly be installed and maintained
by trained technicians. Licensees of the FCC using this eguipment ae responsible for insuring that its installatcn
and oparaticn comp by with FCC regulations Pad 1 section 1.1310 as published in title 47 code of led eral regulaticns.

‘Whether a given installation meats FCC limits for human exposure to radio freguancy radiation may depand not only
on this equipmant but also on whather the “envirenments” baing assessed are being affected by radio fraquency
fields from other aguipmeant, the affects of which may add o the level of exposure. Accordingly, the overall exposuna
may be affected by radio frequency genarating facilities that exist at the time the licensea's aguipmant is baing
installed or even by eguipment installed later. Therafore, the effects of any such facilities must be considarad in site
selaction and in determining whether a padicular installation meets the FCC reguiramants.

FCC OET Bulletin 65 provides materials to assist in making determinaticns if a given facility is compliant with the
human exposure to AF radiation limits. Determining the compliance of trans milter sites of vanous complaxities may
be accomplished by means of computational methods. For more complex sites direct measuremeant of the power
density may be more expedient. Additicnal infermaticn on the lopic of electromagnetic exposure s contained in
the Motorola Stand args and Guideling for Communications Sites publication. Persons responsib ke for installaton
of this eguipment are urged to consult the listed redarence material to assist in determining whether a given installa-
ticn complies with the applicable limits,

In ganaral tha following guidelines should be cbsarved whan working in or around radio transmitter sites:

p Al parsonnel should have electromagnetic energy awamness training

B All parscnnal entering the site must be authorized

Obey all posted signs

Azsume all antennas are aclive

Belore working on antennas, notify owners and disable appropriate transmitters
Maintain minimum 3 feet clearance from all antennas

Do not stop in frort of arennas

Use parsonal AF monitors while working near antennas

Mever cperale transmitters without shields during normal cperation

¥ ¥ ¥y ¥y ¥y ¥yry¥yr

Do not operate base station antennas in eguipmeant rooms

For installations cutside ofthe LS., consull with the applicable goverming body and standards for AF energy human
exposure reguirements and lake the necessary steps for compliance with lecal regulations,

References

TIA'ElA TSB32 “Raeport On EME Evaluation for AF Cabinet Emissions Under FCC MPE Guidelines,” Global Engi-
neering Documeants: hitp://glebal.ihs.com)

FCCOET Bulletin 65 “Evaluating Compliance with FCC Guidelines for Human Expesure to Radiofreguency Electro-
magnetic Fields": hitp:/ fwaww.fco.gov/ocelirisafety).

Motorola Standards and Guideline for Communications Sites, Motorola manual G8P81083E50.

IEEE Recommended Practice for the Measure of Potentially Hazardous Elecromagnetic Fields — AF and Micro-
wave, IEEE Std C95.3—1331, Publication Sales, 445 Hoes Lane, PO, Box 1331, Piscaltaway, NJ 08855—1331

IEEE Standard for Safely Levels with Respect to Human Exposure 1o Radic Freguency Electromagnetic Fields, 3
kHz 12 300GHz, IEEE C95.1-19391, Publication Sales, 445 Hoes Lane, PO, Box 1331, Piscattaway, NJ 088551331,
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General Performance

Model T7039 |
HXxWxD 5.25" x 19" x 18" (133x483x457mm)
Weight 45 lbs (20 kg)

Power Requirements

AC:[90-264 VAC, 47-63 Hz

DC:|43-60 VDC
Temperature Range -22 to 140F (-30 to 60C)
Input / Output Impedance 50 ohms

Antenna Connectors

Transmit:|N female
Receive:|N female

Modulation

IV&D Transmit / Receive: |C4FM, LSM

Frequency Stability External Reference
Channel Spacing

C4FM /LSM:|12.5 kHz

Transmitter
Frequency Range 435-524 MHz
Power output

C4FM:[2-110 Watts
LSM:|2-110 Watts (Average)

Electronic Bandwidth Full Bandwidth

Intermodulation Attenuation 40 dB

Spurious and Harmonic Emissions

Attenuation 90 dB

FCC Type Acceptance

FCC Designation: Frequency Range Type Power Output

ABZ89FC4819 435-512 MHz Transmitter, C4AFM/LSM Variable 2-110 W
ABZ89FR4820 435-512 MHz Receiver N/A
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Field Replaceable Units and Orderable Parts (Draft)

Field replaceable units, or FRUs, include special packaging to allow shipment to customers. Parts and
FRUs available for customer order are listed in this section. All parts and FRUs are sourced through the
Radio Products and Service Division (RPSD).

FRU # Description

DLN1347A FRU: PA Mid Power 435-524 MHz
DLN6568A FRU: AC / 48V DC Power Supply
DLN1327A FRU: Power Supply Fan Module
DLN1346A FRU: Transceiver 435-524 MHz
DLN6569A FRU: Site Controller

DLNG6636A FRU: Expansion HUB

DLN1380A FRU: Cabinet RMC Pass Through Module
DLN1375A FRU: 435-524 MHz Site LNA Module
DLN1374A FRU: 435-524 MHz Cabinet LNA Module
DLN1340A FRU: Receive Multi-Coupler Tray
DLN1338A FRU: Fan Module

DLN1329A FRU: Site Controller Backplane
DLN1330A FRU: Base Radio Backplane

DLN1343A FRU: Expandable Site Subsystem Backplane
DLN1339A FRU: AC Power Distribution Module

Customer Replaceable Power Cables for Standalone Base Radio
Part Number  Description

TRN7663A Power Cable, North America

TRN7755A Power Cable, Continental Europe

TTN5049A Power Cable, UK / Ireland

TTN5103A Power Cable, Australia

Other Customer Replaceable Part

Part Number  Description

3084827Y01 Battery Temperature Sensor Extension Cable
6484850Y01  Junction Panel (Cabinet Mounting)
6485367Y01  Junction Panel (Rack Mounting)

Other Misc. Hardware
Part Number _ Description

X153AW Rack Mount Hardware
X182BZ Duplexer, UHF
X676BG External Dual Circulator Tray UHF

CAO01130AA UHF Duplexer 435-470 MHz
CA01120AA UHF Duplexer 470-494 MHz
CAO01119AA UHF Duplexer 494-512 MHz
X265AK Base Radio Preselector 435-470 MHz
X265AL Base Radio Preselector 470-512 MHz
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Tablz 10-5  GTR BOOD — Other Customear Replacsable Parls (Continuad)
Component Type Part Numbar
FEack Mo Hardware TTRAEEA

Fan Filler Panel

CLME2SA

FE Filler Pasel

CLME23EA

& Panel

G1BAa80Y 0]

Hoeusing, Fan Madule

L S84549% 0]

Cover, Fan Module Display | 384%50% 0]
Comsecior BRI Coupler (A 34T 02
Sub-pael, Network Expansion O BTOGH20
Sub-panel, RX Expansion O BTOGH2G
Sub-pasel, Expanszion #1 O BOTOGH2S

Sub-pael, Primary #1

BETGH 19

CQuick Connect RF Coaxial Adapters for GTR 8000 Support

Talxle 10-6  Quick Connect RF Coaxial Adapters for GTH 2000 Support

Type Adapter ! Connector description Motarala Part HNumber
WA Female "N o bdale QN SRREDSSY UL
AN Fermabe "I w Female QM SHRe03AY 10
A helabe MY 1 Male O MBA03IY03

OM Right Angle Male ON cable plug for RG-400 coax AETI00EHOL

QM Right Angle Male QN cable plug for RUG-213 coax 2RREDETY UL
MACAALA Female "N* 1o Male ObdA ARBHOASY G
NAORLA Fernale "M* 10 Female ORLA ARHGDASYOT

OB LA A Famale Ob4A 1o Female QA ARRGOASYOR
CRLAOMA Bolabe OBA fo Male QA SRBGOFSY 0D
THGEON Female 14 o male OX AREADESY R
THEAM Male 716 o Male O ARRGOASY T

For cables that are inernal 1o a GTR 8000 subsystem, the part numbers are not
listed in this docomentation, but vou can locate the part number on the cable

zell before contacting botorola Sappor.
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Tune-Up Procedure
There is no field tune-up procedure. All adjustments are software controlled and are pre-set at the factory. Certain

station operating parameters can be changed via man-machine interface (MMI) commands, within predetermined
limits. Examples include transmit / receiver operating frequencies and transmitter power level.
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Racking Configurations

There are various equipment racking configurations available to customers. The following section includes
sketches which depict many of the racking alternatives.

Configuration Layout

Bay #1 Bay #2 Bay #3
2 &|[R[F ﬁ f
PA E E E E [a o
PS
XCVR
. Fan Module #1 serves PA Bay #1
BaseRadio Fan Module #2 serves PA Bay #2
—— — — Fan Module #3 serves PA Bay #3
Fan Module #4 serves XCVR Bay #1
Fan Module #5 serves XCVR Bay #2
| XCVR #1 | b . I R s ¥ e(ldl & Fan Module #6 serves XCVR Bay #3
Ps AEEEER R EE
o O
| xowmre | I & 1RL2 1 &1 &
Recelve Only Base Radio
ﬁ QAR T 8 §)
O O O - 4

GTR 8000 Expandable Site Sub-system L ayout
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Functional Description / Operation of Modules (Draft)

Transceiver Module Overview

The transceiver (XCVR) module provides receiver, exciter and base radio control functions.

Receiver Overview

The Receiver, which supports three-branch diversity, provides the receiver functions for the Base Radio. The
receiver is a part of the ‘transceiver’ RF board and consists of a front end low noise amplifier section, an on board
pre-selector section, an IF filter section, and a baseband converter section. The receiver Voltage Controlled
Oscillator (VCO) and frequency synthesis circuitry blocks are also part of the receiver section. A digital decoding

section for interface to the control section microprocessor also exists as part of the receiver module.

The receiver interconnects to the control module using an 84-pin flex cable connector. There are no user controls
or indicators on the receiver. For IV&D, only single branch is supported. The receiver also provides enhanced
diagnostic capabilities. This includes receiver sensitivity checking, using on board calibrated noise generator. The

receiver first local oscillator is high side injection.

Exciter Overview

The exciter, in conjunction with the Power Amplifier or PA, provides the transmitter functions for the Base Radio.
The exciter, which is a part of ‘transceiver’ RF board, consists of a baseband circuit block, a baseband modulator
circuit block, a pre-amplifier circuit block, and a final amplifier circuit block. The transmitter Voltage Controlled
Oscillator (VCO) and frequency synthesis circuitry blocks are also part of the exciter. Other functional blocks in the
exciter include the various DC voltage regulators which drive the different circuits, the digital decoding circuitry
block which interfaces the exciter circuits to the microprocessor in the control section, metering capability, and

exciter to receiver loopback capability for diagnostic purposes.

The exciter interconnects to the control module using an 84-pin flex cable connector. There are no user controls or
indicators on the exciter. The exciter uses a Cartesian feedback linearization scheme. The complete Cartesian
feedback loop includes exciter and PA. The exciter includes an internal loop back feature which is used to perform

exciter self diagnostic testing. The exciter also provides controlled output power level to power amplifier.

Control Overview

The Transceiver Control circuitry performs the control management, digital signal processing, and transmit and
receive data formatting for the base radio (BR). The Host Processor is a Freescale MPC8250 and the main DSP
is a Freescale MSC8101. A second DSP is a Texas Instrument device (TMS320VC5502) and is used for Block

Encoding/Decoding. It also provides the various external interfaces described below.
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Functional Description / Operation of Modules (Draft)

The main operating software for the base radio is loaded in the transceiver’s control section. As the main manager
for the base radio, the XCVR control board provides operational control over the other station modules. It handles
three types of information flow, in the following ways:
Serves as a gateway between the network and RF functionality, by distributing the RF payload to and from
the network
Supports operational and diagnostic functions with digital control data (for example: site information,
channel assignments, and identification numbers for call processing)

Ensures the flow of other network management configuration information

The External interfaces include three Ethernet ports per Transceiver. Two of the Ethernet ports on the Transceiver
are used to communicate with the site controller. On single base radios these two Ethernet ports go to RJ45
connectors on the backplane. In the GTR 8000 Expandable Site Subsystem the site controller and transceiver
connect directly via the backplane. These two Ethernet interfaces also contain TDM signals which are used to
pass time reference, frequency reference and control data to the station. The third Ethernet port is located on the
front panel of the Transceiver and is used as a Dedicated CSS Port. A RS232 port also resides on the front panel

and is also used as a Dedicated CSS Port.

Additional connections located behind the Fan Module are an asynchronous port, a synchronous port, and an

alignment reference port. The synchronous port is used for V.24 application.

Inter-module communication is achieved using a Serial Peripheral Interface (SPI) bus. The SPI bus allows
communication with the slave devices consisting of the Power Supply, Receiver, Exciter and Power Amplifier

modules.

The Transceiver generates the station frequency reference which needs to be locked to one of many possible
external sources of various frequencies. The external sources can be one of the site controller 20 MHz TDM

clocks or an external reference operating at 5 or 10 MHz or 5 MHz/1pps composite signal.

Status Indicators and Buttons
There is one button on the Front Panel of the GTR 8000 Transceiver Module. This multifunction button can be

used to reset the module or to place the transceiver in an access disable mode.
The number and color scheme of the LEDs is application specific. The LEDs indicate the following states: Online,

Failure, Impaired, Booting, Lamp Test, Receiver Inhibited, Receiver Active, lllegal Carrier, Control Channel

(Operating), Control Channel (Failsoft), Service Mode, Transmitter Inhibited, Infrastructure Line Connected,
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Infrastructure Link Disconnected, Software Download, VLAN, Detection, VLAN Split, Warning, Minor Hardware

Failure, Major Hardware Failure, Critical Hardware Failure, Ethernet link status.

Front Panel RS-232 / Ethernet (DB9) / RJ45 Interface

The Front Panel port supports 2-wire RS-232 on a DB9 connector and 10/100BaseT Ethernet on a RJ45
connector. See tables below for connector pinout.

Only the TXD and RXD signals are supported, no other handshake signals are provided. The table below shows
the signals supported along with the Host hardware resource responsible the RS232 signals.

The front panel also supports a 10/100BaseT Ethernet port. The connector is configured and an MDI-X port that
can be connected to a laptop using a standard cable. In essence, the transmit and receive signal pairs are
reversed on the BRC front panel compared to that defined in IEEE Std. 802.3 Clause 14.5.1. The Ethernet PHY is
a Broadcom BCM5221. Its address (4:0) is '00100'. Both the Front Panel Ethernet PHYand the CP2 PHY
(BCM5222) communicate to the Host via the "bit -banged” GPIO MDC and MDIO signals.

Front Panel Port Signals

RJ45 Pin # RS-232 Signal
RD+ (Ethernet)
RD- (Ethernet)
TD+ (Ethernet)

NC

NC
TD- (Ethernet)

NC

NC

XN OO W[N] -

Front Panel RS232 Cable Adapter
RJ45 Pin # RS232 DB9 / Female
NC
TXD (RS232) (Host PA9)
RXD (RS232) (Host PA8)
NC
GND
Ext_Trigger_In (DSP IRQ1)
NC
GND
Ext_Trigger_Out (DSP PA20)

O| O[N] OO B WIN| -

Power Amplifier Module Overview

The GTR 8000 Power Amplifier (PA) is a hot-swap capable, forced convection cooled RF power amplifier. It
accepts a low-level modulated RF signal from the transceiver module, and amplifies it for transmission via the site
transmit antenna. Also, to complete the Cartesian correction loop (GTR 8000’s linearization method), it provides a
low level RF feedback signal to the transceiver module to achieve the required transmitter linearity. The power
amplifier consists of the several sub-circuits and boards including core, driver, final, isolator, low pass filter, power

converter and distribution.
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There are three electrical connection assemblies on the PA:
Power supply/communications connector (backplane connection)
RF input/feedback connector (backplane connection)

RF output connector (front “quick-N" or QN connection)

The PA is secured to the card cage with 2 TORX screws (T20 bit size required).

The PA has 3 front panel LED indicators that work in concert with each other. Their meaning is as follows when
the BR is powered:

1) PA TRANSMIT LED (Bi-Colored):

- RED LIGHT indicates that the PA is transmitting at less than full requested power

- GREEN LIGHT indicates that the PA is transmitting at full requested output power

- NO LIGHT indicates that the PA is not in a transmitting state

2) PA STATUS LED:

- GREEN LIGHT (on) indicates the PA is functioning normally
- GREEN LIGHT (off) indicates a PA failure

- GREEN LIGHT (blinking) the base radio is booting

3) PA ALARM LED:

- RED LIGHT (on) indicates a PA failure

- RED LIGHT (off) indicates that the PA is functioning normally
- RED LIGHT (blinking) the PA is impaired

The power amplifier (PA) module is a forced convection cooled RF power amplifier that operates to the following
electrical performance specifications:

- Maximum Rated Average Power Out: 110 Watt

- Rated Peak Power Out: 200 Watt

- Minimum Rated Average Power Out: 2 Watt

- Nominal RF Gain: 42 dB

- Nominal Input Supply Voltage: 29 Volts DC

- Maximum Modulation Bandwidth: 25 kHz

- Operational Frequency Range: 435 MHz to 524 MHz
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The Power Amplifier is comprised of six internal modules. These are described briefly in the following paragraphs.

1. The Core Board provides the following functionality:
- Routes DC to the Converter and Driver Boards
- Routes RF to the Driver Board
- Provides gain and FB power control
- Provides for diagnostic sensors
- Provides for intermediate voltages used by itself and other modules in the PA
- Provides the PA’s digital interface to the rest of the Base Radio
- Provides for cooling measures control
- Provides for control of subordinate modules

2. The Power Converter Board provides the following functionality:
- Provides 29 Volts DC and an intermediate voltage to the Distribution Board

3. The Driver Amplifier Board provides the following functionality:
- Provides the first RF gain stage of the PA
- Provides supporting bias circuits for the Driver Amplifier

4. The Final Amplifier Board provides the following functionality:
- Provides the second RF gain stage of the PA (parallel stage)
- Provides supporting bias circuits for the Final Amplifier
- Provides for RF power splitting
- Provides for RF power combining
- Provides diagnostics

5. The Distribution Board provides the following functionality:
- Provides for RF routing from the Driver Amplifier to the Final Amplifier
- Provides for RF routing from the Final Amplifier to the Output Module
- Provides for DC power routing from the Core Board to the Output Module
- Provides for DC power routing from the Power Converter Board to the Final Amplifier
- Provides for Forward and Reverse Power routing from the Output Module to the Core Board
- Provides for feedback power coupling to the Core Board
- Routes module control from the Core Board to the Final Module
- Routes diagnostics from the Final Module to the Core Board

6. The Output Module provides the following functionality:
- Provides output isolation to the PA
- Provides for harmonic attenuation
- Provides for forward and reverse power detection

Power Supply Module Overview
The power supply module operates from either an AC or DC input and provides the DC operating voltages for the

other Base Radio modules. These modules are sometimes also referred to as field replaceable units (FRU).

When operating from an AC source (90 to 264 VAC, 47 to 63 Hz), the supply generates two DC output voltages of
28.94 Volts with reference to output ground. The power supply automatically adjusts to AC input ranges and
supplies a steady output. In AC mode, the power supply contains a separate battery charger which can be used to

maintain the charge on a 48 Volt DC nominal system, positive or negative ground (if installed).
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When operating from a DC source (43.2 VDC to 60 VDC, positive or negative ground), the supply generates two
DC output voltages of 28.94 Volts with reference to output ground. The battery charger is not useable when

operating from a DC input power source.

When both AC and DC sources are available, the power supply operates from the AC source. When the AC
source is lost, the power supply automatically shifts to DC operating mode. When the AC source is restored, the
power supply automatically shifts to AC operating mode. Output is not interrupted when switching between AC

and DC sources.

The power supply contains several switching-type power supply circuits, power factor correction circuitry, battery

charging circuitry, diagnostics and monitoring circuitry.

The power supply module interconnects to the chassis backplane using a multi-pin power connector. Two Torx

screws on the front panel of the power supply module secure it in the chassis.

Power Supply Controls and Indicators
The power supply module has three front panel light emitting diode (LED) indicators:
1) ALARM: a RED LED that when illuminated indicates the power supply is no longer operating within its
design specifications
2) STATUS: a GREEN LED that when illuminated indicates the power supply is operating within its design
specifications
3) FAN: a RED LED that when illuminated indicates the power supply fan is no longer functioning per its

design specifications.

The front panel ON/OFF switch is used to enable or disable the DC outputs of the power supply module.
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Power Supply Performance Specifications

Operating Temperature:

Input Voltage: AC:
DC:

Input Frequency Range (AC operation):

Input Current: AC:
DC:

Steady-State Output Voltage:
Main DC Output:
Aux DC Output:

Total Output Power Rating:
DC Outputs:
Battery Charger:

Battery Charger Output Voltage Range:

Battery Charger Output Current:
Output Ripple:

Short Circuit Current:

-30 to +60 °C

90 to 264 Volts AC
43.2 to 60 Volts DC

47 to 63 Hz

10 Amps Maximum (120 VAC), 5 Amps Max (220/240 VAC)
18A maximum

28.94 Volts DC +/- 2.7%
28.94 Volts DC +/- 3.0%

600 Watts
150 Watts

45 to 58 Volts DC
3 Amps maximum

All outputs 50 mV p-p
(measured with 20 MHz BW oscilloscope at 25°C)

0.5 Amp average (maximum)
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