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COMPUTER SOFTWARE COPYRIGHTS
The Motorola products described in this instruction manual may include copyrighted Motorola computer programs stored in semiconductor
memories or other media. Laws in the United States and other countries preserve for Motorola certain exclusive rights for copyrighted computer
programs, including the exclusive right to copy or reproduce in any form the copyrighted computer program. Accordingly, any copyrighted
Motorola computer programs contained in the Motorola products described in this instruction manual may not be copied or reproduced in any
mannerwithout the express written permission of Motorola. Furthermore, the purchase of Motorola products shall not be deemed to grant either
directly or by implication, estoppel, orotherwise, any license under the copyrights, patents orpatentapplications ofMotorola, except for the normal
non-exclusive, royalty free license to use that arises by operation of law in the sale of a product.

EPS-34440-B

COMMERCIALWARRANTY
(STANDARD)

Motorola radio communications products arewarranted to be free from defects in material and workmanship for a peri-
od ofONE (1) YEAR, (except for crystals and channel elements which arewarranted for a period of ten (10) years) from
the date of shipment. Parts, including crystals and channel elements, will be replaced free of charge for the fullwarranty
period but the labor to replace defective parts will only be provided forOne Hundred-Twenty (120) days from the date
of shipment. Thereafter purchasermust pay for the labor involved in repairing the product or replacing the parts at the
prevailing rates together with any transportation charges to or from the place wherewarranty service is provided. This
express warranty is extended by Motorola Communications and Electronics, Inc., 1301 E. Algonquin Road, Schaum-
burg; Jilinois 60196, to the original purchaser only, and only to those purchasing for purpose of leasing or solely for
commercial, industrial, or governmental use.

THISWARRANTY IS GIVEN IN LIEU OFALLOTHERWARRANTIES EXPRESSEDOR IMPLIEDWHICH ARE SPE-
CIFICALLY EXCLUDED, INCLUDING WARRANTIES OF MERCHANTABILITYOR FITNESS FOR A PARTICULAR
PURPOSE. IN NO EVENT SHALLMOTOROLA BE LIABLE FOR INCIDENTAL OR CONSEQUENTIALDAMAGES
TO THE FULL EXTENT SUCH MAY BE DISCLAIMED BY LAW.

in the event of a defect, malfunction or failure to conform to specifications established be seller, or if appropriate, to
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This warranty is void if:

a. the productewsed in other than its normal and customary manner;

b. the product has been subject to misuse, accident, neglect or damage;
c. unauthorized alterations or repairs have been made, or unapproved parts used in the equipment.

Thiswarranty extends only to individual products, batteries are excluded. Because each radio system is unique, Moto-
Abilityfo?range; dbverage, or operation of the system as awhole under thiswarranty except by a sepa-

rate written agreemefntsigned by afi officer of Motorola.

LICENSED PROGRAMS - Motorola software provided in connection with this order is warranted to be free from repro-
ducikle defectsfora period,of-one,(1) year. All material and labor to repair any such defects will be provided free of
charge for the full wagantyperiod, and SUBJECT TO THE DISCLAIMER IN BOLD FACE TYPE.
Non-Motorola manufactured products are excluded from this warranty, but subject to the warranty provided by their
manufacturers, a copy of which will be supplied to you on specific written request.
In order to obtain performance of thiswarranty, purchasermust contact its Motorola salesperson orMotorola at the ad-
dress first above shown, attention Quality Assurance Department.
This warranty applies only within the United States.

EPS-30831-O

FCC INTERFERENCE WARNING
The FCC Requires thatmanuals pertaining to Class A and Class B computing devices must containwamings
about possible interference with local residential radio and TV reception. This warning reads as follows:

NOTE: This equipment has been tested and found to comply with the limits for a Class B digital device, pur-
suant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection against harmful
interferencewhen the equipmentis operated in a commercial or residential environment. This equipment gen-
erates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the in-

struction manual, may cause harmful interference to radio communications.
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(S) MOTOROLA instruction
manual
revision

GENERAL

This revision outlines changes that have occurred since the printing of your instruction manual. Use this
information to correct your manual.

INSTRUCTIONMANUALAFFECTED:

68P81085E50-A

68P81091E30-O

68P81090E75-O

68P81087E25-O

REVISION DETAILS:

QuantarVHFDigital-Capable Station FunctionalMaaual:

Quantar 800MHzDigital-Capable Station FunctionalManual'

Quantar 900MHz Digital-Capable Station FunctiesalManual

Quantar Satellite Receiver Functional Manual

The stations described in the above listedmanuals are shippedwith a 110V ac line cord. Please add the
following note pertaining to making 220V ac input power connections (p/o Installation sections of the
above listedmanuals):

(Note that if you wish to connect to a 220 V ac ontlet, you must obtain a line cord employing "HAR"
flexible cordwith fittings approved by a safety testing agency in the end use coanstry.)

technical writing services SMR-6102
1301 E. Algonquin Road, Schaumburg, IL 60196
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Description

General Description
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Receiver Front End Circuitry
Custom Receiver IC Circuitry
Address Decode and A/D Converter Circuitry
Voltage Regulator Circuitry
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STATION CONTROL CIRCUITRY

STATION CONTROL MODULE 68P81086E29
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MODEL AND OPTION SELECTION PROCEDURE
(INCLUDES MODEL/OPTION COMPLEMENTS)

The following equipment ordering scenario is used by the sales representative to equip a Quantar satellite
receiver with the proper hardware and firmware for specific system types and customer-defined options
and features. The scenario is described here to explain the process and to show the structure and con-
tents of the various options and models.

1
The sales model is T5367A.

NOTE: The Sales Model includes only a TRN7479A Base Station Chassis and a TRN7480A
Interconnect Board (backplane). Equipping the chassis with the proper modules
is accomplished by ordering additional options, as described in the following steps.

6
A System Family Option must be selected as follows:

System Type Family Option

Conventional ASTRO/Analog X599

The frequency option must be selected as follows:

Frequency Range Option

VHF Range 1 (132-154 MHz) X319AA
VHF Range 2 (150-174 MHz) X319AB

UHF Range 1 (403-433 MHz) X320AA
X320ABUHF Range 2 (438-470 MHz)
X320ACUHF Range 3 (470-494 MHz)

UHF Range 4 (494-520 MHz) X320AD

800 MHz (806-825 MHz) X600AA

(Continued)
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If no other options are selected, Motorola's Order Processing appends the appropriate standard
options (based on frequency band) to complete the satellite {receiver equipment list. The tables
below show the completed equipment lists for the seven available options.
If additional options are desired, they must be added to the initial order form. Step 5 lists the
available options and the impact each has on the standard equipment configuration.

OPTION X319AA SELECTED IN STEP 3 OPTION X319AB SELECTED IN STEP 3
(VHF Range 1) (VHF Range 2)

Description

X319AB VHF High Band Range 2 Satellite Receiver
from nitial TRD6362B Receiver Board (VHF Hi-Band Range 2)
Sales Order TFD6512A Preselector Module (VHF Hi-Band Range 2)

TRN7482B Receiver Module
TKN8752A Preselector Input RF Cable

X4@3AB Power Supply Assem!
TPN6186A, 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Contro! Modul (SCM); standar
TRN7475A Station Control Modul
TRN7476A SCM Hardware

X216AA
TRN7477A Wireline Interface Board

Wireline Interface Module (WIM) (4-wire)

Internally Added TKN8731A) WIM Cable
by Motorola

X1420A Duplex Interface Assembly
TRN7494A Duplex Interface (includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Recetver
TKN8753A) Receivermini-UHF to N-type coax cable

X163AJ Blank Paneis
TRN7695A Single slot wide blank panel
TRN7696A Dual slot wide blank panel
TRN7984A Triple slot wide blank panel

XIS7AA Domestic Power Cable
TRN7663A, Une Cord

X430AA 12° x 20" Cabinet
THN6700A 12° Cabinet

X362AA Packing

Option/
Description

X319AA VHF High Band Range 1 Satellite Receiver
from nitial TRD6381B Recelver Board (VHF Hi-Band Range 1)
Sales Order TFD6511A Preselector Module (VHF Hi-Band Range 1)

TRN7482B Receiver Module Hardware
TKN8752A Preselector Input RF Cable

X43AB Power Supply Assembly
TPN6186A 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Control Module (SCM), standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

X216AA Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline interface Board
TKN8731A) WIM CableInternally Added

by Motorola
X142AA Duplex Interface Assembly
TRN7494A 'Duplex, Interface (Includes ant. connector bracket

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver minI-UHF to N-type coax cable

Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A Dual slot wide blank pane!
TRN7984A Triple slot wide biank panel

XIS7AA Domestic Power Cable
TRN7663A, Line Cord

X430AA 12" x 20° Cabinet
THN6700A 12" Cabinet

X362AA Packing

Option/

OPTION X600AA SELECTED IN STEP 3
(800 MHz)

(Continued)

Option!
Description

X600AA 800 MHz Satellite Receiver
from nitial TRF6551B Recelver Board (800 MHz)
Sales Order TRN7638A Receiver Module Hardware

X43AB Power Supply Assem
TPN6186A 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A Station Controt Modulte
TRN7476A SCM Hardware

X216AA 'Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline Interface Board
TKN8731A Wim Cable

Options/Kite
intemally Added X142AA Duplex interface Assembly

TRN7494Aby Motorola Duplex Interface (includes ant. connector bracket
N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
7 Receiver minI-UHF to N-type coax cable

X163AK Blank Panels
TRN7 Single stot wide blank panel (2)
TRN7696A Dual slot wide biank panel
TRN7984A Tripie slot wide blank pane!

X187AA Domestic Power Cable
TRN7663A Line Cord

X430AA 12" x 20° Cabinet
THN6700A 12" Cabinet

X362AA Packing
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If no other options are selected, Motorola's Order Processing appends the appropriate standard
options (based on frequency band) to complete the satellite {receiver equipment list. The tables
below show the completed equipment lists for the seven available options.
If additional options are desired, they must be added to the initial order form. Step 5 lists the
available options and the impact each has on the standard equipment configuration.

OPTION X319AA SELECTED IN STEP 3 OPTION X319AB SELECTED IN STEP 3
(VHF Range 1) (VHF Range 2)

Description

X319AB VHF High Band Range 2 Satellite Receiver
from nitial TRD6362B Receiver Board (VHF Hi-Band Range 2)
Sales Order TFD6512A Preselector Module (VHF Hi-Band Range 2)

TRN7482B Receiver Module
TKN8752A Preselector Input RF Cable

X4@3AB Power Supply Assem!
TPN6186A, 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Contro! Modul (SCM); standar
TRN7475A Station Control Modul
TRN7476A SCM Hardware

X216AA
TRN7477A Wireline Interface Board

Wireline Interface Module (WIM) (4-wire)

Internally Added TKN8731A) WIM Cable
by Motorola

X1420A Duplex Interface Assembly
TRN7494A Duplex Interface (includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Recetver
TKN8753A) Receivermini-UHF to N-type coax cable

X163AJ Blank Paneis
TRN7695A Single slot wide blank panel
TRN7696A Dual slot wide blank panel
TRN7984A Triple slot wide blank panel

XIS7AA Domestic Power Cable
TRN7663A, Une Cord

X430AA 12° x 20" Cabinet
THN6700A 12° Cabinet

X362AA Packing

Option/
Description

X319AA VHF High Band Range 1 Satellite Receiver
from nitial TRD6381B Recelver Board (VHF Hi-Band Range 1)
Sales Order TFD6511A Preselector Module (VHF Hi-Band Range 1)

TRN7482B Receiver Module Hardware
TKN8752A Preselector Input RF Cable

X43AB Power Supply Assembly
TPN6186A 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Control Module (SCM), standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

X216AA Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline interface Board
TKN8731A) WIM CableInternally Added

by Motorola
X142AA Duplex Interface Assembly
TRN7494A 'Duplex, Interface (Includes ant. connector bracket

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver minI-UHF to N-type coax cable

Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A Dual slot wide blank pane!
TRN7984A Triple slot wide biank panel

XIS7AA Domestic Power Cable
TRN7663A, Line Cord

X430AA 12" x 20° Cabinet
THN6700A 12" Cabinet

X362AA Packing

Option/

OPTION X600AA SELECTED IN STEP 3
(800 MHz)

(Continued)

Option!
Description

X600AA 800 MHz Satellite Receiver
from nitial TRF6551B Recelver Board (800 MHz)
Sales Order TRN7638A Receiver Module Hardware

X43AB Power Supply Assem
TPN6186A 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A Station Controt Modulte
TRN7476A SCM Hardware

X216AA 'Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline Interface Board
TKN8731A Wim Cable

Options/Kite
intemally Added X142AA Duplex interface Assembly

TRN7494Aby Motorola Duplex Interface (includes ant. connector bracket
N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
7 Receiver minI-UHF to N-type coax cable

X163AK Blank Panels
TRN7 Single stot wide blank panel (2)
TRN7696A Dual slot wide biank panel
TRN7984A Tripie slot wide blank pane!

X187AA Domestic Power Cable
TRN7663A Line Cord

X430AA 12" x 20° Cabinet
THN6700A 12" Cabinet

X362AA Packing

5/15/83 68P81087E25-O0 vii

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



OPTION X320AA SELECTED IN STEP 3 OPTION X320AB SELECTED IN STEP 3
(UHF Range 1) (UHF Range 2)

OPTION X320AC SELECTED IN STEP 3 OPTION X320AD SELECTED IN STEP 3
(UHF Range 3) (UHF Range 4)

Option!
Description

X320AB UHF Range 2 Satellite Receiver
from nitial TRE6282C Receiver Board (UHF Range 1)
Sales Order TLE5992A Preselector Module (UHF Range 1)

TRN7482B Receiver Module Hardware
TRN7799A VHF/AJHF Tuning Kit
TKN8752A Preselector Input RF Cable

Power Supply Assemby
1 265W Power Supply (AC Input: w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A\ Station Control Module
TRN7476A SCM Hardware

X216AA Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline Interface BoardIntemalty Added
TKN8731A WIM Cableby Motorola

X142AA Duplex Interface Assembly
TRN7494A Duplex Interface (Includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver minI-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A
TRN7696A

Single slot wide biank panel
Dual siot wide biank panet

TRN7984A Tripte siot wide biank panel

X187AA Domestic Power Cable
TRN7683A Une Cord

X430AA 12" x 20" Cabinet
THN6700A 12" Cabinet

X362AA Packing

Option!
Description

X320AA UHF Range Satellite Recelver
from Initia TRE6281C Receiver Board (UHF Range 1)

TLES99IA Preselector Module (UHF Range 1)Sales Order
TRN7482B Receiver Module Hardware
TRN7799A VHF/UHF Tuning Kit
TKN8752A\ Preselector Input RF Cable

¥444R Power Supply Assembly
TPN6186A 265W Power Supply (AC input; w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

X216AA Wireline Interface Module (WIM) (4--wire)
TRN7477A Wireline Interface Boardinternally Added
TKN8731A WIM Cableby Motorola

Processing X142AA Duplex Interface Assembly
TRN7494A Duplex Interface (includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver mini-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A, Dual slot wide blank panel
TRN7984A Tripte slot wide blank panel

X187AA Domestic Power Cable
TRN7663A Line Cord

X430AA 12" x 20" Cabinet
THN6700A 12° Cabinet

X362AA Packing

Option

Option!
Description

X320AD UHF Range 4 Satellite Receiver
from nitial TRE6284C Receiver Board (UHF Range 4))

Sales Order TLE5993A Preselector Module (UHF Range 3 & 4)
TRN7482B Receiver Module Hardware
TRN7799A, VHF/UHF Tuning Kit
TKN8752A; Preselector Input AF Cable

X43AB Power Supply Assemby
TPN6186A: 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

Options/Kits X216AA Wireline interface Module (WIM) (4~wire)
Intemally Added TRN7477A Wireline Interface Board

TKN8731A; WIM Cableby Motorola

Processing X142AA Duplex Interface Asserbly
TRN7494A Duplex interface (includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver minI-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A Oual slot wide blank panel
TRN7984A Triple slot wide blank panel

X187AA Domestic Power Cable
TRN7663A Line Cord

X430AA 12" x 20° Cabinet
THNG700A, 12" Cabinet

X362AA Packing

Option/
Description

X320AC UHF Range 3 Satellite Receiver
from Initial TRE6283C Rjecetver Board (UHF Range 3)
Sales Order TLESSS3A Preseiector Module (UHF Range 3 & 4)

TRN7482B Receiver Module Hardware
TRN7789A, VHF/UHF Tuning Kit
TKN8752A; Preselector Input RF Cable

Power Supply Assemb
TPN6186A 265W Power Supply (AC input; w/o battery chrg)

X621AB Station Controi Module (SCM); standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

Options{Kits X216AA Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline Interface BoardInternally Added
TKN8731A WIM Cableby Motorola

Processing X142AA Duplex Interface Assembly
TRN7494A Duplex interface (Includes ant. connector bracket

N-connectors,and if cables)

X249AK Cabling, Satellite Receiver
TK0N8753A Receiverminl-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A Dual slot wide blank panel
TRN7984A Triple slot wide biank panel

X187AA Domestic Power Cable
TRN7663A Une Cord

X430AA 12° x 20° Cabinet
THN6700A 12" Cabinet

X362AA Packing

OptionOption
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OPTION X320AA SELECTED IN STEP 3 OPTION X320AB SELECTED IN STEP 3
(UHF Range 1) (UHF Range 2)

OPTION X320AC SELECTED IN STEP 3 OPTION X320AD SELECTED IN STEP 3
(UHF Range 3) (UHF Range 4)

Option!
Description

X320AB UHF Range 2 Satellite Receiver
from nitial TRE6282C Receiver Board (UHF Range 1)
Sales Order TLE5992A Preselector Module (UHF Range 1)

TRN7482B Receiver Module Hardware
TRN7799A VHF/AJHF Tuning Kit
TKN8752A Preselector Input RF Cable

Power Supply Assemby
1 265W Power Supply (AC Input: w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A\ Station Control Module
TRN7476A SCM Hardware

X216AA Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline Interface BoardIntemalty Added
TKN8731A WIM Cableby Motorola

X142AA Duplex Interface Assembly
TRN7494A Duplex Interface (Includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver minI-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A
TRN7696A

Single slot wide biank panel
Dual siot wide biank panet

TRN7984A Tripte siot wide biank panel

X187AA Domestic Power Cable
TRN7683A Une Cord

X430AA 12" x 20" Cabinet
THN6700A 12" Cabinet

X362AA Packing

Option!
Description

X320AA UHF Range Satellite Recelver
from Initia TRE6281C Receiver Board (UHF Range 1)

TLES99IA Preselector Module (UHF Range 1)Sales Order
TRN7482B Receiver Module Hardware
TRN7799A VHF/UHF Tuning Kit
TKN8752A\ Preselector Input RF Cable

¥444R Power Supply Assembly
TPN6186A 265W Power Supply (AC input; w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

X216AA Wireline Interface Module (WIM) (4--wire)
TRN7477A Wireline Interface Boardinternally Added
TKN8731A WIM Cableby Motorola

Processing X142AA Duplex Interface Assembly
TRN7494A Duplex Interface (includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver mini-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A, Dual slot wide blank panel
TRN7984A Tripte slot wide blank panel

X187AA Domestic Power Cable
TRN7663A Line Cord

X430AA 12" x 20" Cabinet
THN6700A 12° Cabinet

X362AA Packing

Option

Option!
Description

X320AD UHF Range 4 Satellite Receiver
from nitial TRE6284C Receiver Board (UHF Range 4))

Sales Order TLE5993A Preselector Module (UHF Range 3 & 4)
TRN7482B Receiver Module Hardware
TRN7799A, VHF/UHF Tuning Kit
TKN8752A; Preselector Input AF Cable

X43AB Power Supply Assemby
TPN6186A: 265W Power Supply (AC Input; w/o battery chrg)

X621AB Station Control Module (SCM); standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

Options/Kits X216AA Wireline interface Module (WIM) (4~wire)
Intemally Added TRN7477A Wireline Interface Board

TKN8731A; WIM Cableby Motorola

Processing X142AA Duplex Interface Asserbly
TRN7494A Duplex interface (includes ant. connector bracket,

N-connectors,and rf cables)

X249AK Cabling, Satellite Receiver
TKN8753A Receiver minI-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A Oual slot wide blank panel
TRN7984A Triple slot wide blank panel

X187AA Domestic Power Cable
TRN7663A Line Cord

X430AA 12" x 20° Cabinet
THNG700A, 12" Cabinet

X362AA Packing

Option/
Description

X320AC UHF Range 3 Satellite Receiver
from Initial TRE6283C Rjecetver Board (UHF Range 3)
Sales Order TLESSS3A Preseiector Module (UHF Range 3 & 4)

TRN7482B Receiver Module Hardware
TRN7789A, VHF/UHF Tuning Kit
TKN8752A; Preselector Input RF Cable

Power Supply Assemb
TPN6186A 265W Power Supply (AC input; w/o battery chrg)

X621AB Station Controi Module (SCM); standard
TRN7475A Station Control Module
TRN7476A SCM Hardware

Options{Kits X216AA Wireline Interface Module (WIM) (4-wire)
TRN7477A Wireline Interface BoardInternally Added
TKN8731A WIM Cableby Motorola

Processing X142AA Duplex Interface Assembly
TRN7494A Duplex interface (Includes ant. connector bracket

N-connectors,and if cables)

X249AK Cabling, Satellite Receiver
TK0N8753A Receiverminl-UHF to N-type coax cable

X163AJ Blank Panels
TRN7695A Single slot wide blank panel
TRN7696A Dual slot wide blank panel
TRN7984A Triple slot wide biank panel

X187AA Domestic Power Cable
TRN7663A Une Cord

X430AA 12° x 20° Cabinet
THN6700A 12" Cabinet

X362AA Packing

OptionOption
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The following lists available options that may be selected in addition to the standard model and
options (described in Steps 1 thru 4).

AVAILABLE OPTIONS FOR QUANTAR SATELLITE RECEIVER
(VHF, UHF, and 800 MHz)

Option
Category Option and Complement

X30AB 265W Power Supply with Battery Charger
TPN6187A 265W Power Supply Assembly with Battery Charger
TKN8732A Battery Charger Cable
TKN8786A Battery Temperature Sensor
TRN5155A 10' Extension Cable w/connectors and fuse block

X121AAPower Supply 12/24V DC input 210W Power Supply
TRN7802A 210W Power Supply Assembly (12/24 V DC Input)
TKN8732A Battery Charger Cable Kit
TRN5155A 10' Extension Cable w/connectors and fuse block

X113AA 48/60V DC Input 210W Power Supply
TRN7803A 210W Power Supply Assembly (48/60 V DC Input)
TKN8732A Battery Charger Cable Kit
TRN5155A 10' Extension Cable w/connectors and fuse block

X437AA Add ASTRO Modem
Modem TRN7668A ASTRO Modem Card

HSN1000 External Speaker
TRN7738A External Speaker Hardware (bracket and cable)

Miscellaneous HMN1001A Test Microphone

Note that the external speaker andmicrophone are not options andmust be
ordered as line items on the STIC-1 order form.
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Product Maintenance
Philosophy

Service and
Replacement Modules

Motorola System Support Center
1335-A Basswood Drive
Schaumburg, IL 60173

1-800-448-3245
FAX 708-576-2172

Scope of Manual

FOREWORD

Due to the high percentage of surface-mount components and
multi-layer circuit boards, the maintenance philosophy for this product
is one of Field Replaceable Unit (FRU) substitution. The station is com-
prised of self-contained modules (FRUs) which, when determined to be
faulty, may be quickly and easily replaced with a known good module
to bring the equipment back to normal operation. The faultymodulemust
then be shipped to the Motorola System Support Center for further trou-
bleshooting and repair to the component level.

For complete information on ordering FRU replacement modules, or in-
structions on how to return faulty modules for repair, contact the System
Support Center (see sidebar).

The following FRU replacement modules are available:
Receiver Module (VHF Range 1) TLN3250A
Receiver Module (VHF Range 2) TLN3251A
Receiver Module (UHF Range 1) TLN3313A
Receiver Module (UHF Range 2) TLN3314A
Receiver Module (UHF Range 3) TLN3373A
Receiver Module (UHF Range 4) TLN3374A
Receiver Module (800 MHz) TLN3315A
Station Control Module TLN3256A
4-Wire Wireline Interface Module TLN3257A
Power Supply Module (265W AC) TLN3261A
Power Supply Module (265W AC w/charger) TLN3262A
Power Supply Module (210W 12/24 V dc input) TLN3377A
Power Supply Module (210W 48/60V dc input) TLN3378A
ASTRO Modem Card TLN3265A

Thismanual is intended for use by experienced technicians familiarwith
similar types of equipment. In keeping with themaintenance philosophy
of Field Replaceable Units (FRU), this manual contains functional infor-
mation sufficient to give service personnel an operational understanding
of all FRU modules, allowing faulty FRU modules to be identified and re-
placed with known good FRU replacements.

The information in this manual is current as of the printing date. Changes
which occur after the printing date are incorporated by Instruction Manual
Revisions (SMR). These SMRs are added to the manuals as the engi-
neering changes are incorporated into the equipment.
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GENERAL SAFETY INFORMATION

p DO NOT operate this equipment near electrical blasting caps or in an explosive atmosphere.

p> All equipment must be properly grounded according to Motorola installation instructions for safe
operation.

p> Ali equipment should be serviced only by a qualified technician.

Refer to the appropriate section of the product service manual for additional pertinent safety information.

5/15/83 68P81087E25-O xi
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PERFORMANCE SPECIFICATIONS

General

Specification VHF UHF 800 MHz

Number of Channels 4 4 4

Channel Spacing 30 KHz, 25 kHz, 12.5 kHz 30 kHz, 25 kHz, 12.5 kHz 30 kHz, 25 kHz, 12.5 kHz

Synthesized SynthesizedFrequency Generation Synthesized
Power Supply Type Switching Switching Switching

Power Supply Input Voltage 90-280 V ac 90-280 V ac 90-280 V ac

Power Supply Input Frequency 47-63 Hz 47-63 Hz 47-63 Hz

Battery Revert 12V de 12V de 12V de

-30° Cto +60°C -30° Cto +60° C -30° Cto +60°CTemperature Range (ambient)

Receiver

Specification VHF UHF 800 MHz

403-433 MHz (R1)
132-154 MHz (R1) 438-470 MHz (R2)Frequency Range 150-174 MHz (R2) 470-494 MHz (R3)

806-825 MHz

494-520 MHz (R4)

90 db (30 kHz)
85 dB (25 kHz)

85 GB (30/25 kHz) 80 dB (30/25 kHz)Selectivity 75 dB (12.5 kHz) 70 dB (12.5 kHz)80 dB (12.5 kHz)

Sensitivity (12 dB SINAD) 0.25 WV 0.35 pV 0.30 nV

Sensitivity (20 dB Quieting) 0.35 pV 0.5 pV 0.42 pV
+2 kHz minimum +2 kHz minimum +2 kHz minimumOff Channel Acceptance (12.5/25/30 kHz channel) (12.5/25/30 kHz channel) (12.5/25/30 kHz channel)

Frequency Stability 1 ppm 1 ppm 1 ppm

Intermodulation 85 dB (25/30 kHz) 85 dB (25/30 kHz) 80 dB (25/30 kHz)
80 db (12.5 kHz) 75 db (12.5 kHz) 70 db (12.5 kHz)

Spurious and Image Rejection 100 dB 100 dB 100 dB

Audio Response (Analog Mode) +1, -3 dB from 6 GB per octave de-emphasis; 300-3000 Hz referenced
to 1000 Hz at line input

Audio Distortion Less than 3% @ 1000 Hz

Wireline Output -20 dBm to 0 dBm @ 60% Rated System Deviation, 1 kHz

FM Hum and Noise 50 dB nominal (25/30 kHz) 50 dB nominal (25/30 kHz) 45 dB nominal (25/30 kHz)
(300 to 3000 kHz bandwidth) 45 dB nominal (12.5 kHz) 45 dB nominal (12.5 kHz) 40 dB nominal (12.5 kHz)
RF Input Impedance 50 Ohms

FCC Designation
(FCC Rule Part 15)

ABZ89FR3776 ABZ89FR4796 ABZ89FR5757

Specifications subject to change without notice
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MOTOROLA

User QUESTIONNAIRE

To the User of this Instruction Manual:

Motorola is engaged in a continuing program of improving its instruction literature. We believe that
you can aid us in this program, so that we in turn can better help you operate and service our equip-
ment. Please help us by answering the following questions. Whenever possible, please give com-
plete model number of equipment and part number of diagram, parts list, and/or instruction section.
This information is Important!

SCHEMATIC DIAGRAMS (Depot manuals only), CABLING DIAGRAMS AND FLOW CHARTS

Are accurate and easy to follow

Contain minor errors

O Contain major errors

Are difficult to follow

If you have checked any box except the first, please tell us what diagram(s) (or portions thereof) were
at fault, or enter other comments.

TEXT

[} Easy to follow - helps to operate and/or service equipment

Would like more information on -

Some instruction sections are too long or superfluous such as

Other comments

{continued on reverse side)

NOTICE:
Please tape or staple closed.
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@) MOTOROLA DESCRIPTION
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Figure 1. Quantar Satellite Receiver in 12" Cabinet (G00 MHz Model Shown)

INTRODUCTION

An important design goal in any rf communications system is to ensure that mobile and portable radios within the
coverage area can both transmit and receive signals to/from the base station(s). Low-powered portables may have
difficulty in some locations transmitting to the base station. Additionally, obstacles such as high-rise bulidings, large
hills or mountains, densely wooded areas, and other obstructions can make the subscriber-to-base station rf link
difficult or unreliable. These areas of inadequate rf coverage are referred to as "dead spots".
"Dead spots" in rf coverage can be virtually eliminated by implementing a voting receiver system, where satellite
receivers are placed strategically throughout the coverage area. Transmissions from subscribers (unable to reach
the base station) are received by one ormore satellite receivers.The audio signal from each satellite receiver is sent
via phone lines to a comparator which "votes" the strongest signal and routes it to the appropriate destination.
The Motorola Quantar Satellite Receiver provides satellite receiving capabilities in a compact, software-controlied
design. The satellite receiver architecture and microprocessor-controlled Station Control Module allow for fast and
reliable expansion and upgrading.
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Quantar Satellite Receiver Functional Manual

Compact Mechanical
Design

State-of-the-Art Electrical
Design

Available as options are a battery revert ac
supply and two dc input supplies
(12/24 V de and 48/60 V dc).

The entireQuantarSatellite Receiver is housed in a5 rack-unit-high card
cageweighing only 40 Ibs. A single cagemay bemounted in a 12" cabi-
net (shown in Figure 1) or multiple cages may be mounted in standard
telephone-style equipment racks or various sizes of Motorola cabinets.

Recelver Circultry
The satellite receiver receive circuitry featuresmultiple bandwidth (12.5,
25, & 30 kHz) capability, as well as ASTRO digital operation. Injection
signals for the 1st and 2ndmixers are generated by frequency synthesiz-
er circuitry electronically controlled by the Station Control Module. All re-
ceive signals (analog, SECURENET, andASTRO) are detected and digi-
tized before being sent to the Station Control Module, providing im-
proved audio quality consistency throughout the coverage area.

Station ControlModule

The Quantar Station Control Module is microprocessor-based and fea-
tures extensive use of ASIC and digital signal processing technology.
Themodule serves as themain controller for the station, providing signal
processing and operational control for the station modules.

Wireline Circultry

The wireline circuitry provides a wide variety of telephone interfaces, in-
cluding analog, ASTRO, SECURENET, and Tone Remote Control. Tele-
phone line connections are easilymade to the wireline circuitry via con-
nectors on the rear of the station.

Switching Power Supply

The Quantar Satellite Receiver features a switching-type power supply
which accepts a wide range of ac inputs (90-280 V ac, 47-63 Hz) and
generates the necessary dc operating voltages for the satellite receiver
modules. The power supply continuallymonitors and adjusts the output
voltages, and requires no external adjustments or calibration.

68P81087E51-O
5/15/932
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Description

Summary of Operating
Features

Standard Features

The following are a few of the standard Quantar Satellite Receiver fea-
tures:

Compact, single cage design
Extensive Self-Test Diagnostics and Alarm Reporting
FRU maintenance philosophy (reduces down time)
Easily programmed via Radio Service Software

Expansion and upgrades performed by module replacement
and/or software upgrade
Compatiblewith analog, SECURENET, andASTRO digital signal-
ing
Versatile and reliable switching-type power supply
Wide operating temperature range: -30° C to +60° C
(-22° F to + 140° F)

Optional Features

The following are a few of the optional features for the Quantar Satellite
Receiver:

Battery Revert - charges co-located storage batteries and auto-
matically reverts to battery backup operation in the event of ac
power failure

e ASTRO Modem - allows connection (for ASTRO digital signal-
ing) to ASTRO fixed equipment

68P81087E51-O
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Quantar Satellite Receiver Functional Manual

SATELLITE RECEIVER COMPONENTS

Figure 2 shows the Quantar Satellite Receiver modules and components.
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Description

POWER SUPPLY RECEIVER
INPUTMODULE MODULE

WIRELINE INTERFACE
sarELNene

BOARD
(BEHIND FRONT PANEL)

STATION CONTROL AG LINE CORD BATTERY REVERT
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FRONT VIEW REAR VIEW FBEPS-48716-O
(U,v851)

Figure 2. Quantar Satellite Receiver Components (Front and Rear Views; 800 MHz Model Shown)

5/15/93 68P81087E51-O 5

Description

POWER SUPPLY RECEIVER
MODULE MODULE INPUT

SATELITE RECEIVER
WIRELINE INTERFACE

BOARD
(BEHIND FRONT PANEL)

STATION CONTROL AC LINE CORD BATTERY RVERT
MODULE CABLE KIT

FRONT VIEW REAR VIEW

Figure 2. Quantar Satellite Receiver Components (Front and Rear Views; 80 MHz Model Shown)

5/15/93 68P81087E51-O 5

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



Quantar Satellite Receiver Functional Manual

FUNCTIONAL THEORY OF OPERATION

The following functional theory of operation provides an overview of the satellite receiver circuitry. For a more thor-
ough functional description of a particularmodule, refer to the functional sections located behind the tab SATELLITE
RECEIVER MODULES. Refer to the block diagram in Figure 3 for the following functional theory of operation.

Receiver Circuitry
Operation

Introduction

The Receiver Circuitry accepts receive rf signals from the site receive an-
tenna, performs filtering and dual conversion, and outputs a digitized re-
ceive signal to the Station Control Module.

RecelverModule Operation

The receive signal is input from the site receive antenna to a preselector
filterwhich provides highly selective bandpass filtering. The filtered sig-

For VHF and UHF Satellite Receivers, the nal is then fed to the rf input of the 1st mixer, which mixes the signal with
preselector is a separate assembly attached an injection signal generated by the synthesizer/VCO, resulting in a
to the front of the Receiver Module behind

use a ceramic preselector filter which is frequency) signal. (The injection signal frequency is determined by fre-
the front panel, 80MHz Satellite Receivers 21.45 MHz (VHF) or 73.35 MHz (UHF and 80 MHz) tsti-f (intermediate

quency programming data from the Station Control Module via the SPImounted on the Receiver Module circuit
board. bus.)

The 21.45/73.35MHz 1sti-f signal is filtered and input to a custom receiv-
er IC. This component contains circuitry for 2nd injection and mixing, am-
plification, and A/D (analog to digital) conversion, resulting in a digitized
receivesignal.Thissignalis fed as differential data to the Station Control
Module.

6 68P61087E51-O.
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Description

Station Control Module
Operation

Introduction

The Station ControlModule (SCM) is themicroprocessor-based control-
ler for the satellite receiver. Major components include an MC68302 mi-
croprocessor, a 56002 Digita! Signal Processor (DSP), and two ASIC de-
vices (host and DSP). The SCM operates as follows.

Station ControlModule Operation

The HostMicroprocessor (P) serves as the controller for the SCM, oper-
ating from the satellite receiver software stored In EPROM memory. This
software determines the system capabilities of the satellite receiver
(analog,ASTRO, SECURENET, etc.) The Host pP communicateswith the
satellite receiver modules and the SCM circuitry via address and data
buses, an HDLC bus, and a SPI bus.

The DSP and DSP ASIC perform the necessary digital processing for the
satellite receiver audio and data signals. The DSP circuitry interfaces
with the Receiver Module (receive audio), the Wireline Interface Board
(wireline audio), and extemal audio devices (microphone, handset, ex-
ternal speaker, and local speaker).

The 2.1 MHz Reference Oscillator generates the reference signal used
by the Receiver Module.

68P81087E51-O 75/15/93
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Quantar Satellite Receiver Functional Manual

Wireline Interface Board
Operation

Power Supply Module
Operation

Introduction

The Wireline Interface Board (WIB) serves as the interface between the
customer telephone lines and the satellite receiver. In general, theWIB
processes and routes all wireline audio signals between the satellite re-
ceiver and the landline equipment (typically a comparator). Landline-to-
satellite receiver and satellite receiver-to-landline audio signais are
connected to theWIB via copper pairs at the rear of the satellite receiver.

Wireline Interface Board Operation

TheWIB contains a microprocessor and an ASIC device to process and
route the various audio signals. Analog, ASTRO, and SECURENET sig-
nals are processed as follows.

Analog signals are converted to digital signals and routed to the SCM via
the TDM (time division multiplex) bus.

ASTRO data signals are processed by anASTROmodem card (daughter
board plugged into theWIB) and sent to/from the SCM via the HDLC bus.
(The satellite receiver operates in transparentmode only, and does not
perform encyption or decryption of the ASTRO signal.)

SECURENET encoded signals are processed by the ASIC, sent to/from
themicroprocessor via the data bus, and sent to/from the Station Contro!
Module microprocessor via the HDLC bus. (The satellite receiver oper-
ates in transparentmode only, and does not perform encyption or de-
cryption of the SECURENET signal.)

The standard Power Supply Module is a switching-type power supply
which accepts an ac input (90-280 V ac, 47-63 Hz) and generates the
necessary dc operating voltages for the satellite receivermodules. The
power supplymodule generates +5 and + 14.2Vdc operating voltages.

Optional de input power supply modules accept either 12/24 V dc or
48/60 V dc and generate +5V and + 14.2 V de operating voltages.

68P81087E51-O
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Description
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Quaniar Satellite Receiver Functional Manual

PRE-INSTALLATION CONSIDERATIONS

A good installation is important to ensure the best possible performance and reliability of the satellite receiver equip-
ment. Vital to a good installation is pre-installation planning. Planning the installation includes considering the
mounting location of the equipment in relation to input power, antenna, and telephone interfaces. Also to be consid-
ered are site environmental conditions, the particular mounting method (several available), and required tools and
equipment. The following paragraphs provide additional details on these and other pre-installation considerations.

important if this is your first time installing this type of equipment, it is highly recommended that you completely
read the entire Installation section before beginning the actual installation.

Installation Overview
The following information is intended to serve as an overview for install-
ing the Quantar Satellite Receiver. Step-by-step procedures for each of
the major tasks are then provided beginning in paragraph 2.

Plan the installation, paying particular attention to environmental
conditions at the site, ventilation requirements, and grounding
and lightning protection.

Unpack and inspect the equipment

Mechanically install the equipment at the site

Make necessary electrical and cabling connections, including the
following:

AC or DC input cabling
- Coaxial cable to receive antenna
- Phone line connections

Perform a post-installation functional checkout test of the equip-
ment to verify proper installation

Proceed to the Optimization procedures (located behind the
OPTIMIZATION tab) to customize the station parameters per cus-
tomer specifications (e.g., operating frequency, PL codes, etc.)

68P81087E52-O
5/15/932
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Environmental Conditions
at Intended Installation Site

important - If the satellite receiver is to
be installed in an environment which is
unusually dusty or dirty ( and thus does
notmeet the airqualityrequirements), the
airused to cool the satellite receivermod-
ulesmustbe treatedusing appropriate fil-
tering devices. Dust or dirtaccumulating
on the internal circuit boards and mod-
ules isnoteasily removed, and can cause
suchmalfunctions as overheating and in-
termittent electrical connections.

Equipment Ventilation

Installation

The Quantar satellite receiver may be installed in any location suitable
for electronic communications equipment, provided that the environ-
mental conditions do not exceed the equipment specifications for tem-
perature, humidity, and air quality. These are:

Operating Temperature Range - -30°C to +60°C

Humidity - not to exceed 95% relative humidity @ 50°C
Air Quality - For equipment operating in an environmentally con-

trolled environment with the station cage(s) rack
mounted, the airbome particulates levelmust not ex-
ceed 25 ywg/m*

For equipment operating in an areawhich is not envi-
ronmentally controlled (station cage(s) cabinet
mounted), the airbome particulates level must not
exceed 90 .g/m?.

The power supplymodule is equipped with cooling fans (thermostatical-
ly controlled) that are used to provide forced convection cooling. The air
flow is front to back, allowing several satellite receiver cages to be
stackedwithin a rack or cabinet. When planning the installation, observe
the following ventilation guidelines:

e Customer-supplied cabinets must be equipped with ventilation
slots or openings in the front (for air entry) and back or side panels
(for air to exit). If several satellite receiver cages are installed in
a single cabinet, be sureventilation openings surround each cage
to allow for adequate cooling.

e All cabinets must have at least 6 inches of open space between
the airvents and anywalls or other cabinets. This allows adequate
air flow.

@ When multiple cabinets (each equipped with several satellite re-
ceiver cages) are installed in an enclosed area, make sure the am-
bient temperature of the room does not exceed the recommended
maximum operating temperature (+ 60°C). It may be necessary
to have air conditioning or other climate contro] equipment in-
stalled to satisfy the environmental requirements.
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Quantar Satellite Receiver Functional Manual

Input Power Requirements

Equipment Mounting Methods

AC Input Power Suppliles

The standard Quantar satellite receiver power supply is a multiplie-
output dc power supplymodule that operates from 90Vrms to 280Vims,
50 or 60 Hz ac input power (automatic range and line frequency selec-
tion). A standard 3-prong line cord is supplied to connect the power sup-
ply (rear of satellite receiver) to the ac source.

It is recommended that a standard 3-wire grounded electrical outlet be
used as the ac source. The outlet must be connected to an ac source
capabie of supplying a maximum of 766 Watts. For a nominal 110V ac
input, the ac source must supply 8.5 amperes and should be protected
by a circuit breaker rated at 15 amperes. For a nominal 220V ac input,
the ac source must supply approximately 4.25 amperes.

DC Input Power Supplies

Two dc input power supply modules are available as options for the
Quantar satellite receiver. One model accepts a dc input of 12V or 24V
dc, while the other model accepts a dc ijput of 48 or 60 V dc. Each of
these supplies receives the dc inputvia a cable connected to the satellite
receiver backplane.

The Quantar satellite receivermay be mounted in a variety of racks and
cabinets (available as options), as follows:

e Satellite receiver shippedwithout rack or cabinet (Option X87AA) -
customer may install satellite receiver in rack or cabinet of choice;
satellite receiver is designed to fit standard EIA 19" rack configura-
tion

e 7' (Model TRN7342), 7%' (Model TRN7343), or 8' (Model
TRN7344) racks- open frame racks acceptmultiple Quantar sat-
ellite receivers; EIA 19" rack configuration. Note that rackmount-
ing hardware (Option X153AA) is required for each Quantar cage
to be rack mounted.

e Shipped in 12" x20" cabinet (Option X430AA) - roli-formed cabi-
net with front and rear vented doors holds a single Quantar satel-
lite receiver

e Shipped in 30" x 20" cabinet (Option X52AA) - roll-formed cabi-
net with front and rear vented doors hoids up to three (3) Quantar
satellite receivers

Shipped in 46" x 20" cabinet (Option X308AA) - roil-formed cabi-
net with front and rear vented doors hoids up to four (4) Quantar
satellite receivers

e Shipped in 60" x 20" cabinet (Option X180AA) - roll-formed cabi-
net with front and rear vented doors holds up to five (5) Quantar
satellite receivers
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Installation

Site Grounding and
Lightning Protection

Site Grounding and Lightning Protection Recommendations

One of themost important considerationswhen designing a communica-
tions site is the ground and lightning protection system. While proper
grounding techniques and lightning protection are closely related, the
general category of site grounding may be divided as follows:

Electrical Ground - Groundwires carrying electrical current from circuit-
ry or equipment at the site is included in the category of electrical ground.
Examples include the ac or dc electrical power used to source equip-
ment located at the site, telephone lines, andwires or cables connected
to alarms or sensors located at the site.

/\CED /\
RF Ground - This type of ground is related to the transmission of radio-
frequency energy to earth ground. An example of rf grounding is the use
of shielding to prevent (or at least minimize) the leakage of unwanted rf
transmissions from communications equipment and cables.

Proper site grounding and light-
ning protection are vitally impor-
tant considerations. Failure to
provide proper lightning protec-
tion may result in permanent
damage to the radio equipment.

Lightning Ground - Providing adequate lightning protection is critical
to a safe and reliable communications site. Telephone lines, rf transmis-
sion cables, and ac and dc power linesmust all be protected to prevent
lightning energy from entering the site building.

Although a comprehensive coverage of site grounding techniques and
lightning protection is not within the scope of this instruction manual,
there are several excellent industry sources for rules and guidelines on
grounding and lightning protection at communications sites. Motorola
recommends the following reference source:

Motorola Quality Standards FNE installation Manual R56 68P81076E45

Quantar Equipment Grounding Guidelines

The Quantar satellite receiver cage is equipped with a single ground lug
located on the rear panel of the cage. Use this lug to connect the cage
to the site ground point. It is assumed that all telephone lines, antenna
cables, and ac or dc power cabling has been properly grounded and
lightning protected by following the rules and guidelines provided in the
previously mentioned reference source.
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Quantar Satellite Receiver Functional Manual

Recommended Tools
and Equipment

Equipment Unpacking
and Inspection

In addition to the typical complement of hand tools, the following tools
and equipment are recommended for proper installation of the satellite
receiver equipment.

A six to eight footwooden step ladder (used to access the top of
the 7', 7%', and 8' racks, if applicable)
A block-and-tackle or suitable hoist is recommended to lift cabi-
nets equipped with multiple stations. (Each fully equipped satel-
lite receiver cage weighs approximately 40 Ibs.)

Tarpaulin or plastic drop cloth to cover surrounding equipment
while drilling concrete anchor holes (for installations where cabi-
net or rack is being anchored to concrete flooring)
Vacuum cleaner for removing concrete dust (for installations
where cabinet or rack is being anchored to concrete flooring)

TheQuantar satellite receivermay be shipped eitherby airfreight orelec-
tronic van (as specified by customer). The packing methods are as fol-
lows:

e If no cabinet or rack is selected, the satellite receiver cage is
shipped in a cardboard container with styrofoam interior comer
braces.

If the 12" x 20" cabinet is selected, the satellite receiver cage is
shipped installed in the cabinet, all contained within a cardboard
container with corrugated interior comer braces.

All other available cabinets are shipped with the Quantar satellite
receiver cage(s) installed in the cabinet, with the cabinet bolted
to a wooden skid and covered with a cardboard box with corru-
gated interior comer braces

satellite receivers ordered for use in open frame racks (7', 72',
or 8' available) are shipped with the cage(s) in a cardboard con-
tainer with corrugated interior comer braces. The rack is shipped
separately wrapped in insulating foam.

Thoroughly inspect the equipment as soon as possible after delivery. If
any part of the equipment has been damaged in transit, immediately re-
port the extent of the damage to the transportation company.
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Installation

Physical Dimensions and
Clearances

Quantar Cage without Cabinet

Figure 1 shows the dimensions and recommended clearances for a
single Quantar satellite receivercage.
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Figure 1. Quantar Satellite Receiver Cage Dimensions and Clearances
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Quantar Satellite Receiver Functional Manual

Physical Dimensions and
Clearances (Continued)

Quantar Cages Installed In 7', 7'2', and 8' Racks

Mode! numbers for the three rack sizes Three sizes of racks are available formounting Quantar satellite receiver
are: cages and ancillary equipment. Figure 2 shows thephysical dimensions

QUANTAR

RACK CENTER 7"
(17.8 CM) (28 CM) (38-5 CM)

7' TRN7342 for all three rack sizes (shown is 8' rack with ten (maximum) Quantar
7%" TRN7343 cages installed; 7' and 7%' racks each hold nine maximum). Recom-
8' TRN7344 mended clearance front and rear is 36" minimum for servicing access.

Refer to Equipment Ventilation on Page 3 for recommended ventilation
clearances.
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Figure 2. Dimensions and Clearances for 7', 7/2', and 8' Racks
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Physical Dimensions and
Clearances (Continued)
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Installation

Physical Dimensions and
Clearances (Continued)

12" x 20" Cabinet

Figure 3 shows the physical dimensions for a 12" x 20" cabinet
(Option X430AA). Minimum recommended clearances are 30" (front) and
36" (rear) for installation access. Refer to Equipment Ventilation on
Page 3 for recommended ventilation clearances.
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Figure 3. 12" x 20" Cabinet Dimensions
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Quantar Satellite Receiver Functional Manual

Physical Dimensions and
Clearances (Continued)

30" x 20" Cabinet

Figure 4 shows the physical dimensions for a 30" x 20" cabinet
(Option X52AA). Minimum recommended clearances are 30"(front) and
36" (rear) for installation access. Refer to Equipment Ventilation on
Page 3 for recommended ventilation clearances.
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Physical Dimensions and
Clearances (Continued)

30" x 20" Cabinet
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Installation

Physical Dimensions and
Clearances (Continued)

46" x 20" Cabinet

Figure § shows the physical dimensions for a 46" x 20" cabinet
(Option X308AA). Minimum recommended clearances are 30"(front) and
36" (rear) for installation access. Refer to Equipment Ventilation on
Page 3 for recommended ventilation clearances.
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Figure 5. 46" x 20" Cabinet Dimensions
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Physical Dimensions and
Clearances (Continued)

46" x 20" Cabinet

Figure § shows the physical dimensions for a 46" x 20" cabinet
(Option X308AA). Minimum recommended clearances are 30"(front) and
36" (rear) for installation access. Refer to Equipment Ventilation on
Page 3 for recommended ventilation clearances.
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Quantar Satellite Receiver Functional Manual

Physical Dimensions and
Clearances (Continued)

60" indoor Cabinet

Figure 6 shows the dimensions for a 60" indoor cabinet (OptionX180AA).
Minimum recommended clearances are 30" (front) and 36" (rear) for in-
stallation access. Refer to Equipment Ventilation on Page 3 for recom-
mended ventilation clearances.

20"
(55.9 CM) 20°

18.3" (50.8 CM)
(46.5 CM) 19.3"

7

|

|

I

(14.20mM) (14.2CM)

(49 CM)

z
60.25"

(153 CM)

MOUNTING

.25"== RAIL

(63 CM)

FRONT VIEW SIDE VIEW
5.6" 5.6"

o 2" 2"

3.8" (5.1CM) (55.9 CM) (5.1 CM)
3.8"2 2 (9.6 CM)(8.6 CM)

5.1 CM)

3.625" DIAMETER
HOLES Na
(2)

19.3"

(5.1. CM) VIEWED (5.1 CM)
(49 CM) 2

FROM
TOP

a2
(5.1CM) (5.1CM) 0.62" DIAMETER

HOLES

BASE MOUNTING DETAIL (4)

Figure 6. 60" Indoor Cabinet Dimensions
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Physical Dimensions and
Clearances (Continued)

60" indoor Cabinet

Figure 6 shows the dimensions for a 60" indoor cabinet (OptionX180AA).
Minimum recommended clearances are 30" (front) and 36" (rear) for in-
stallation access. Refer to Equipment Ventilation on Page 3 for recom-
mended ventilation clearances.
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Quantar Satellite Receiver Functional Manual

MECHANICAL INSTALLATION

This section describes the procedures necessary to unpack and mechanically install the Quantar satellite receiver.
Avariety ofmounting methods are possible, depending on such factors aswhich type of cabinet or rack (if any) has
been selected to house the satellite receiver cage(s), whether stacking of cabinets is desired, etc. Procedures are
provided for each of the cabinet/rack types.

Note that the sateilite receiver modules are secured in the cage by amechanical interlock. If it becomes necessary
to remove any of the modules, refer to theModule ReplacementProcedures located in the Troubleshooting section
of this manual for removal instructions. Be sure to observe proper electro-static discharge precautions if modules
must be removed from the cage.

Unpacking the Equipment
Introduction

Important: Regardless of the packing
method, immediately inspect the equipment

extent of any damage to the transportation UPON the type of optional rack or cabinet selected by the customer. Quan-

lone units with no cabinet or cage. Unpacking procedures for these vari-
ous methods are provided in the following paragraphs.

for damage after unpacking and report the
Quantar satellite receiver equipment packing methods vary depending

company. tar satellite receiver cagesmay also be packed and shipped as standa-

Unpacking Standalone Quantar Satellite Receiver Cage

Standalone cages (ordered with Option X87AA, omit cabinet) are
packed in a cardboard box with styrofoam interior spacers and card-
board stiffeners. Unpack as described in Figure 7.
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been selected to house the satellite receiver cage(s), whether stacking of cabinets is desired, etc. Procedures are
provided for each of the cabinet/rack types.

Note that the sateilite receiver modules are secured in the cage by amechanical interlock. If it becomes necessary
to remove any of the modules, refer to theModule ReplacementProcedures located in the Troubleshooting section
of this manual for removal instructions. Be sure to observe proper electro-static discharge precautions if modules
must be removed from the cage.

Unpacking the Equipment
Introduction

Important: Regardless of the packing
method, immediately inspect the equipment

extent of any damage to the transportation UPON the type of optional rack or cabinet selected by the customer. Quan-

lone units with no cabinet or cage. Unpacking procedures for these vari-
ous methods are provided in the following paragraphs.

for damage after unpacking and report the
Quantar satellite receiver equipment packing methods vary depending

company. tar satellite receiver cagesmay also be packed and shipped as standa-

Unpacking Standalone Quantar Satellite Receiver Cage

Standalone cages (ordered with Option X87AA, omit cabinet) are
packed in a cardboard box with styrofoam interior spacers and card-
board stiffeners. Unpack as described in Figure 7.
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Installation

Open carton and slide out satellite receiver
as shown.

CARDBOARD

CARDBOARD
STIFFENERS

Figure7.UnpackingProceduresforQuantarSatelliteReceiverCages
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stiffeners.Linecordandplasticbagcontaining
mounting hardware are located inside container.

Remove foam spacers and cardboard

CONTAINER

FOAM SPACER

QUANTAR
SATELITE RECEIVER

CAGE

FOAM SPACER
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Installation

Open carton and slide out satellite receiver
as shown

CARDBOARD
CONTAINER

CARDBOARD
STIFFENERS

FOAM SPACER

QUANTAR
SATELITE RECEIVER

CAGE

Remove foam spacers and cardboard
stiffeners. Line cord and plastic bag containing FOAM SPACER
mounting hardware are located inside container.

Figure 7. Unpacking Procedures for Quantar Satellite Recever Cages
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Quantar Satellite Receiver Functional Manual

Unpacking the Equipment
(Continued)

Unpacking 12" x 20" Cabinet

Quanitar satellite receivers ordered with the 12" x 20" cabinet option are
shipped installed in the cabinet and packed in a cardboard container
with corrugated comer braces and a cardboard pallet. Unpack as de-
scribed in Figure 8.
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Unpacking the Equipment
(Continued)

Unpacking 12" x 20" Cabinet

Quanitar satellite receivers ordered with the 12" x 20" cabinet option are
shipped installed in the cabinet and packed in a cardboard container
with corrugated comer braces and a cardboard pallet. Unpack as de-
scribed in Figure 8.
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Installation

Cut band at bottom of carton. 2 Unfold cardboard flaps from cardboard
pallet and remove cardboard cover.

CARDBOARD
COVER

CUT BAND CARDBOARD
FLAPS.

CARDBOARD
CORNER BRACE

(4

3 Cut band and remove cardboard comer
braces.

CUT BAND

CARDBOARD

2 Remove plastic bag.
SATELLITE
RECEIVER

20"

Figure 8. Unpacking Procedures for Quantar Satellite Receiver Cages Shipped in 12" x 20" Cabinets
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Quantar Satellite Receiver Functional Manua!

Unpacking the Equipment
(Continued)

Unpacking 30" x 20" Cabinet, 46" x 20" Cabinet, and 60" indoor
Cabinet

These cabinet styles are shipped mounted to a wooden skid, secured
with corrugated comer braces heid by a plastic strap, and covered with
a cardboard cover. Unpack the equipment as described in Figure 9.
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Installation

Remove cardboard cover from satellite
receiver.

CARDBOARD
COVER2

TOP
PACKING

A

CORRUGATED
CORNER
SUPPORTS

|2|
Cut band as shown.

Remove top packing spacer and
corrugated comer supports.

Remove anti-static bag. Do not discard
bag. It will be re-installed to protect
equipment during installation.

ANTI-STATIC

SPACER

Depending on cabinet type, either open or
remove front and rear doors to gain access
to the four (4) bolts securing the satellite
receiver to the wooden skid. Remove the
bolts and nuts as shown.

CUT
THIS
SAND

SATELLITE
RECEIVER
CABINET

WOODEN
SKID

SKID

Use hoist to lift the satellite receiver from the
skid. Remove skid and return station to floor.

Replace anti-static bag over satellite receiv-
er to provide protection during installation.

Figure 9. Unpacking Procedures for 30", 46" (shown), and 60" Indoor Quantar Cabinets
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ut band as shown

Use hoist to lift the satellite receiver from the
skid. Remove skid and return station to floor.

Replace anti-static bag over satellite receivRemove top packing spacer and
er to provide protection during installationcorrugated comer supports

Figure 9. Unpacking Procedures for 30", 46" (shown), and 60" Indoor Quantar Cabinets
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Quantar Satellite Receiver Functional Manual

Mounting Procedures

Note: Installing multiple cages one above
the other ispermittedas long asproper ven-
tilation is maintained. Refer to Equipment
Ventilation on page 3 for details.

introduction

Perform the following procedures tomechanically install theQuantar sat-
ellite receiver cages, racks, or cabinets. Note that racks and cabinets
mayhousemultipleQuantar satellite receiver cages, and some cabinets
may be stacked one atop the other to maximize use of space.

Mounting Quantar Satellite Receiver Cage(s) In
Customer-Supplied Cabinet

The Quantar satellite receiver cage is designed to fit in a standard EIA
19" enclosure. Mounting screws (M6 x 1.0 tapping) are provided to se-
cure the cage flanges to the customer-supplied cabinet. Mount the
cage(s) as follows:

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Determine the location in the cabinet into which to mount
the cage. Note thatwhen installingmultiple cages, it is rec-
ommended that youmount the first cage in the lowest pos-
sibleposition in the cabinet,making sure themodules clear
the bottom frame of the cabinet, then continue towards the
top with additional cages.
Thread two of the suppliedmounting screws into the lowest
mounting holes of the cabinet mounting rails. Now insert
the cage into the cabinet, resting the cage on the two
screws.

Insert the remaining two mounting screws through the
bottom two mounting holes in the cage mounting flanges
(left and right sides) and secure the cage to the cabinet
mounting rails.

Remove the two lower mounting screws and insert them
through the upper twomounting holes in the cagemounting
flanges.

Tighten ail four mounting screws securely.

20 68P81087E52-O
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Quantar Satellite Receiver Functional Manual

Mounting Procedures
(Continued)

Mounting Quantar Satellite Receiver Cage(s) in
Customer-Suppliied Rack

Note: Option X153AA provides two (2) Quantar satellite receiver cages intended for fieldmounting in a custom-
standoff brackets and four (4) self-tapping er-supplied rack require standoff brackets to center the cage within the
screws. rack mounting rails. Mount the cage(s) as described in Figure 10.

Note that when installing multiple cages, it is recommended that you
Note: Installing multiple cages one above mount the first cage in the lowest possible position in the rack, then con-
the otherispermittedas long asproper ven- tinue building towards the top with additional cages. Mounting screws

Ventilation on page 3 for details. flanges to the standoff brackets.
tilation is maintained. Refer to Equipment (M6 x 1.0 tapping) are provided with each cage to secure the cage

22 68P81087E52-0
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Mounting Procedures
(Continued)

Mounting Quantar Satellite Receiver Cage(s) in
Customer-Suppliied Rack

Note: Option X153AA provides two (2) Quantar satellite receiver cages intended for fieldmounting in a custom-
standoff brackets and four (4) self-tapping
screws er-supplied rack require standoff brackets to center the cage within the

fack mounting rails. Mount the cage(s) as described in 0.

Note that when installing multiple cages, it is recommended that you
Note: Installing multiple cages one above mount the first cage in the lowest possible position in the rack, then con-
the otherispermittedas long asproperven tinue building towards the top with additional Cages Mounting screws
tilation is maintained Refer to Equipment (M6 x 1 tapping) are provided with each cage to secure the cage
Ventilation on page 3 for details. flanges to the standoff brackets
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Instatlation

STANDOFF
BRACKETS

M6 X 1.0

Position standoff brackets at desired posi- Partially install M6 x 1.0 tapping screws in
bottom holes in brackets, as shown.tion on rack (as shown). Secure to rack us-

ing M6 x 1.0 tapping screws.

REST CAGE
ON SCREWS

shown. Tighten securely. brackets. Tighten securely.

Figure 10. installation Procedure for Rack Standoff Brackets
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M6 X 1.0
TAPPING
SCREWS

(4)

TAPING

0
cage on lower two screws and installRest Remove two screws used to support cage
M6 x 1.0 tapping screws in holes as d install in the upper two hoies of the
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Quantar Satellite Receiver Functional Manual

Mounting Procedures
(Continued)

installing 7', 7'', and 8' Racks
In a typical installation, the rack is bolted to a concrete floor to provide
stability. The following procedure describes the steps necessary to bolt
the rack to a concrete floor. Be sure to check with local authorities to
verify that the following procedure conforms to local building codes and
regulations before permanently Installing the rack.

WARNING

Step 1. Carefully align the rack at the desired anchoring location.

Step 2. Use the rack mounting foot as a template and mark the Io-
cation of the six %" (1.9 cm) diameter mounting holes. All
six anchoring positions must be used.

A fully equipped 8' rack (ten
Quantar cages) weighs approxi-
mately 400 Ibs (182 kg). Handle
with extreme caution to avoid tip-
ping.

Step 3. Move the rack aside, drill holes in the concrete floor, and
install the mounting anchors (RAM RD-56 anchors recom-
mended) per instructions provided with the anchors. Make
sure that none of the anchors comes in contact with the re-
inforcing wire mesh buried in the concrete; the rack must
be electrically isolated from any other equipment ormateri-
als at the site.

/\GED /\
Step 4. Align the rack with the installed anchors and lightly secure

the rack to the floor using the proper mounting hardware.
Do not tighten the mounting hardware at this time.

Step 5. Check the vertical plumb of the rack. Also check that the top
is level. Use shims (flatwashers or fiat aluminum plates) as
necessary under the rack mounting foot to achieve vertical
plumb and horizontal level.

Step 6. Tightly secure the rack to the floor anchorsmaking sure that
it remains vertically plumb and horizontally level.

Step 7. After all debris is removed and cement dust is cleared
away, remove whatever protective covering has been
placed on the equipment, including the anti-static bag.

Cement dust from concrete floor-
ing is harmful to electronic
equipment and wiring. Make
sure that the rack and any co-lo-
cated equipment are protected
prior to drilling holes in the con-
crete floor. Use a tarpaulin, cloth,
or plastic sheeting to cover ex-
posed equipment. (The rack
should be already covered with
ananti-static bag; do not remove
the bag at this time.) Use a vacu-
um while drilling the holes to
minimize the spread of concrete
dust. Carefully clean up any ac-
cumulated dust and debris from
the anchor installation before un-
covering the equipment.

Mounting 30" x 20", 46" x 20", and 60" Indoor Cabinets

Each cabinet bottom is pre-drilled with four (4) mounting holes to allow
attachment to the site floor. If installing on a concrete floor, use the cabi-
net as a template, mark thehole locations, and follow the procedures giv-
en for anchoring equipment racks (page 24). If installing on a wooden
floor, use lag bolts andwashers (customer supplied) to secure the cabi-
net to the floor.

24 68P81087E52-0
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Mounting Procedures
(Continued)
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Installation

Stacking Cabinets

Note: it is recommended that if different
sizes of cabinets are being stacked (e.g, if
@ 30" cabinet is being stacked on top of a
46" cabinet), the largersize cabinetshould
be placed on the bottom.

The 12", 30", 46", and 60" cabinets may be stacked on atop another to
maximize use of site space. Stacking kit TRN7750A contains the neces-
sary bolts, nuts, and washers to stack one cabinet on another. Remove
the knockouts on the top of the lower cabinet and use the hardware as
shown below to attach the upper cabinet.

UPPER
CABINET -

NUT&
WASHER
{4 EACH)

LOWER
CABINET

KNOCKOUT REMOVED S
(ALL FOUR CORNERS)ee

BOLT&
WASHER
(4 EACH)

The table below lists the stacking limits for the available cabinet sizes.

Cabinet Stacking Limits

Cabinet Size Maximum Stacking Number

12" x 20" 6 (72" max height)
30" x 20° 3 (90" max height)
46" x 20° 2 (92" max height}
60" Indoor Not Stackable

68P81087E52-0
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Quantar Satellite Receiver Functional Manual

Anti-Vibration Screws
Satellite receivers are shipped with Torx-head tapping screws installed
at the top of each of themodule front panels. These screws provide addi-
tional mechanical stability for installationswhere a high amount ofvibra-
tion (such as from nearby heavymachinery) is encountered. For normal
installations, these screws may be removed.

ANTI-VIBRATION SCREW
(SHOWN INSTALLED IN
RECEIVER MODULE)

26 68P81087E52-O0
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Anti-Vibration Screws
Satellite receivers are shipped with Torx-head tapping screws installed
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installations, these screws may be removed

ANTI-VIBRATION SCREW
(SHOWN INSTALLED IN
RECEIVER

26 68P81087E52-O0
5/15/83

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



Installation

ELECTRICAL CONNECTIONS

After the satellite receiver equipment has beenmechanically installed, electrical connectionsmust bemade. These
include making power supply connections, connecting antenna coax cables, and telephone lines.

Power Supply Connections
AC Input Power Connection

Each satellite receiver cage is shipped with an eight foot 3-conductor
line cord. Attach the receptacle end of the cord to the ac input piug lo-
cated on the rear of the power supply module (as shown in Figure 11).
Plug the 3-prong plug into a 1 110ac grounded outlet. (Ifyouwish to con-
nect to a 220 V ac outlet, you must obtain a suitable line cord from an
electrical parts supplier.)

/\GED /\
Do not applyac power to the sta-
tion at this time. Make sure that
the ac power switch (located on
the front panel of the Power Sup-
plyModule) is turned toOFF and
that the circuit breaker asso-
ciated with the ac outlet is also
turned to OFF.

P/O
BACKPLANE

CONNECTS
TO
OUTLET

Figure 11. Connecting AC Line Cord
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Quantar Satellite Receiver Functional Manual!

Power Supply Connections
(Continued)

DC Input Power Connections

Satellite receivers shippedwith the optional dc input power supplymod-
ule accept a dc input from either a 12/24V dc or 48/60 V dc source (€.g.,
a bank of storage batteries). Connections to the dc source are made via
a 10' battery charger cable kit shipped with the satellite receiver, as
shown in Figure 12.

PO
CABLE/CONNECTORS TRNS5155A
SHIPED INSTALED BATERY CHARGER RED #8AWG

CABLE KIT (+)
BLACK#8AWG

RED
(+

BLACK

FUSE BLOCK+
AND

60A FUSE

BACKPLANE

TO SOURCE OF
OC INPUT POWER

Figure 12. Making Connections to DC Power Source
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Power Supply Connections
(Continued)

DC Input Power Connections
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Installation

Power Supply Connections
(Continued)

Ground Connection

TheQuantar satellite receiver cage is equipped with a single ground lug
located on the rear panel of the cage. Connect this lug to the site ground
point as shown in Figure 13.

Refer to Motorola Quality Standards - FNE Installation Manual R56
(68P81076E45) for complete information regarding lightning protection.

1

14

4

13

1

©Q

SATELLITE RECEIVER
GROUND LUG

(CONNECT TO SITE GROUND)

Figure 13. Connecting Satellite Receiver Ground Lug to Site Ground

5/18/93
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Power Supply Connections
(Continued)

Ground Connection

TheQuantar satellite receiver cage is equipped with a single ground lug
located on the rear panel of the cage. Connect this lug to the site ground
point as shown in Figure 13.
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(68P81076E45) for complete information regarding lightning protection
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SATELLITE RECEIVER
GROUND LUG

(CONNECT TO SITE GROUND)

Figure 13. Connecting Satellite Receiver Ground Lug to Site Ground
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Quantar Satellite Receiver Functional Manual

Power Supply Connections
(Continued)

Storage Battery Connections

Satellite Receivers with a power supply module equipped with the bat-
tery charger/revert option offer the capability of reverting to battery back-
up power in the event of an ac power failure. Connections associated
with the battery charger/revert feature are:

e Charger/Revert Cable - the satellite receiver is shipped with a
4-wire cable terminated in a heavy duty 2-position connector;
cable kit TRN5155A (shipped with station) contains mating con-
nector, two 10' lengths of red and biack #8 AWG gauge wires, a
fuse block and 60A fuse, and crimp-on ring lugs. Make connec-
tions to the storage battery as shown in Figure 14.

e Battery Temperature Cable - thermistor and cable (TKN8786A)
is shipped with charger-style power supply); cable with three
wires carries a variable resistance signal from the thermistor
which ismounted in close proximity to storage battery; resistance
is proportional to battery temperature and is used by diagnostic
circuitry in power supplymodule. Make thermistor connections as
shown in Figure 14.

CABLE/CONNECTORS
SHIPPED INSTALLED

P/O
REO #8AWGBATTERY CHARGER

CABLE KIT (+)
BLACK#8AWG

RED

FUSE BLOCK
AND

60A FUSEg Vey
aaa

BLACK

(+

TEMPERATURE

BATTERY TEMPERATURE
SENSOR CABLE

P/O
BACKPLANE

STORAGE
BATERY

Figure 14. Making Connections to Storage Battery
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Installation

RF Cabling Connections
The receive antenna rf connection is made at a bracket located on the
rear of the satellite receiver. This bracket holds an N-type connector
which accepts the coax cable from the receive antenna, as shown in

Figure 15.

QUANTAR
SATELLITE RECEIVER

(REAR VIEW)

To
RECEIVE
ANTENNA

il,

SATELLTE
RECEIVER
RECEIVE
INPUT

Figure 15. Connecting the Receiver Antenna Coax Cable
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Quantar Satellite Receiver Functional Manual

Connecting Telephone Lines
Introduction

In receiver voting systems, phone lines must be connected between the
satellite receiver and (typically) a voting comparator. The phone lines
may carry analog voice, SECURENET-encoded voice, and/orASTRO-
encoded voice. The following information defines the specifications for
the phone lines, the location on the satellite receiver backplane for
phone line connections, andwhich of the four (4) wireline circuits to use
for various system types.

Telephone Line Specifications

Most telephone companies recognize either "3002" or "Type 5" as desig-
nations to define phone fine types and associated electrical specifica-
tions. Telephone linesmeeting the specifications for either of these types
are acceptable for use with the Quantar satellite receiver. The following
table shows the specifications for "3002" and "Type 5" phone line types.

Type 5 and "3002" Phone Line Specifications

Type 5 3002Parameter
Specification Specification

Loss Deviation +4.0 dB +4.0 dB

C-Notched Noise 51 dBmco 51 dBmCO

Attenuation Distortion:
504 to 2504 Hz -2.0 to +8.0dB -2.0 to +8.0 dB
404 to 2804 Hz -2.0 to + 10.0 dB spec not available
304 to 3004 Hz -3.0 to + 12.0 dB -3.0 to + 12.0 dB

Signal to C-Notched Noise Ratio > 24dB > 24dB

Envelope Delay Distortion:
804 to 2604 Hz 1750 psec 1750 psec

Impulse Noise Threshold 71 dBmCo
intermodulation Distortion:

25 dBR2 27 dB> > 30R3 > 32dB

Phase Jitter:
20-300 Hz > 10 Degrees > 25 Degrees
4-300 Hz >. 15 Degrees > 30 Degrees

Frequency Shift + 3Hz + 5Hz

32 68P81087E52-O0
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Installation

Connecting Telephone Lines
(Continued)

Location of Telephone Line Connections

For added convenience, telephone line connections may be made in
one of two locations on the satellite receiver rear panel.

e 50-pin Telco Systems Connector
® Orange 8-Position Screw Terminal Connector

The location of the telephone line connections is shown in Figure 16.
Note that these connections are not surge or transient protected. Refer
to Motorola Quality Standards - FNE Installation Manual R56
(68P81076E45) for details.

PHONE LINE INPUTS

2 UNE1- 6 LUNES
3 UNE2+ 7 LINES +
4 LINE2~ 8 UNE4--

1

26 UNE1- 28 UNE3
2
27 LINE2-1 29 LNE4

8-POSITION
TERMINAL CONNECTOR

50-PIN TELCO CONNECTOR

Figure 16. Two Locations for Telephone Line Connections

PHONE LINE INPUTS 1 UNE1+ 5 UNES+

UNE1+ 3 UNE3 +

UNE2+1 4 UNE4+
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Quantar Satellite Receiver Functional Manual

Connecting Telephone Lines
(Continued)

System Type vs Wireline Circult Matrix
Note: Satellite receivers equipped with a
4-wire Wireline Interface Board (Model The following table shows which of the four (4) wireline circuits to use for
TRN7477) supporta single 4-wire telephone various system types.line connection. Refer to the Wireline inter
face Board section in thismanual fordetails.

System Type vs Wireline Circuit Matrix Table

Line 1 Line 2
System Type

(Note 1) (Note 1)

Conventional Wide Area Analog Comparator (Note 2) Comparator
DVM or DIGI-TACConventional Wide Area SECURENET

(Note 2)
DVM orDIGI-TAC

Conventional Wide Area ASTRO ASTRO-TAC ASTRO-TAC

Notes:
1) Line 1 is transmit audio (landline to satellite receiver), and Line 2 is receive audio
(satellite receiver to landline).
2) Line 1 connections for Conventional Wide Area Analog and Wide Area
SECURENET are required only if customer requests Tone Remote Control capability
to control specific satellite receiver functions.
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Installation

POST-INSTALLATION CHECKOUT

After the satellite receiver has beenmechanically installed and all electrical connections have been made, you may
now apply power and check for proper operation prior to optimizing the satellite receiver.

Applying Power
Before applying power to the satellite receiver, make sure all modules
and boards are securely seated in the appropriate connectors on the
backplane and that all rf cables are securely connected.

Step 1. Tum ON the circuit breaker controlling the ac outlet that is
supplying power to the satellite receiver Power Supply
Module.

Step 2. Tum the satellite receiver powerON using the rocker switch
located on the Power Supply Module front panel.

Verifying Proper Operation
introduction

Upon tuming the satellite receiver power ON, a start-up sequence be-
gins which performs certain tests and initialization before entering nor-
mal satellite receiver operation. The satellite receiver LEDs provide a vi-
sual indication of the progress of the start-up sequence, andmay be de-
coded to determine which test (if any) has failed.

The foliowing describes the behavior of the LEDs upon powering up the
satellite receiver, as well as how to decode the LEDs to isolate potential
hardware and software malfunctions.

Station ControlModule LEDs Power Up Sequence

Step 1. The Control Fail LED momentarily lights, followed by all
eight LEDs tuming on.

Step 2. The start-up sequence tests now run, and the LEDs go out

(top to bottom) as each test is completed.

Step 3. Once AUX LED is tumed off, the Control Fall LED is tumed
on while the station software and hardware are initilalized.

Step 4. Once intialized, the Control Fail LED is turned off and the
Control On LED (green) is tumed on. This indicates that
themodule has passed ail the start-up tests and is now op-
erational.

continued on next page
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Quantar Satellite Receiver Functional Manual

Verifying Proper Operation
(Continued)

Proceeding to Optimization

Station ControlModule Failures
e Ifthe Control Fail lights and stays on (Step 1), check to see if the

Station Control Module and Power Supply Module are seated
properly in the backplane. Also check to make sure that the
EPROMs (two 40-pin socket-mounted ICs located on Station
Control Board) are seated properly and installedwith pin 1 of each
IC closest to the center of the board. Otherwise, replace Station
Control Module.

e if LEDs #6 and #7 (RX 2 Active and RX Fall, respectively) alter-
nately blink, one of the start-up tests has failed, as indicated by
one of the first three LEDs being tumed on.

- If LED #1 is tumed on, replace the two socket-mounted
EPROMs located on the Station Control Board

- If LED #2 or #3 is tumed on, check to make sure SIMMs are
properly seated. If not, reseat the SIMMs in sockets. Otherwise,
replace SIMMs.

® If start-up tests are run successfully (all LEDs light and go off one
by one) and the Control Fail lights and stays on (Step 3), replace
Station Control Module.

Wireline Module LEDs Power Up Sequence
Step 1. After Station Control Module passes all start-up tests and

becomes operational, theWireline start-up tests now run.

Step 2. Ifall tests are passed, theWL On LED is tumed on (green).

Wireline Module Failures
e Ifthe two LEDs altemately flash (in any one of several possible

flashing patterns), replace the Wireline Interface Board.

If all LEDs sequence properly, the satellite receiver may be considered
electrically functional and is ready for optimizing and alignment. Pro-
ceed to the Optimization section in this manual.
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@) MOTOROLA OPTIMIZATION
For Quantar Satellite Receiver

DESCRIPTION

After the satellite receiver has been mechanically installed, properly cabled, and power applied (as described in the
installation section of this manual), the equipment must then be optimized before placing into operation.
An overview of the optimization tasks is as follows:

® Customize the station codeplug and saving the data to the satellite receiver
Perform the following alignment tasks:
- Rx Wireline
- Tx Wireline (only if satellite receiver must respond to TRC commands)
- Receiver RSSI calibration
- Receiver Squelch Adjust
- Reference Oscillator (via 5 MHz BNC connector on Station Control Module front panel)

e Perform post-optimization checkout procedures, such as running diagnostics, etc.

For detailed instructions to perform these optimization tasks, follow the procedures provided in Optimizing a New
installation, located in the RSS User's Guide (68P81085E35).
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(A) moronota OPERATION

DESCRIPTION

This section describes the switches, pushbuttons, connectors and LED indicators provided on the Quantar satellite
receiver used during local operation of the satellite receiver and servicing.

Summary of Switches,
Pushbuttons, and
Connectors

The following switches, pushbuttons, and connectors are provided to al-
low the satellite receiver to be operated and/or serviced locally. The lo-
cation and function of these controls and connectors is shown in

Figure 1.

Switches, Pushbuttons, and Connectors
Station Control Module Power Supply Module

Volume Up Pushbutton Main Power On/Off Switch
Volume Down Pushbutton

Intercom Pushbutton
PL/CSQ/OFF Pushbutton (squelch mode)

Handset/Microphone Connector
External Speaker Connector
RSS Port Connector
External 5 MHz Input BNC Connector

Summary of LED Indicators
Note: Referto the Troubleshooting section The following LED indicators are provided to indicate operating status
of this manual for detailed descriptions and of the satellite receiver. The location of these controls and connectors is
interpretation of the LED indicators. shown in Figure 1.

Summary of LED Indicators
Station Control Power Supply Wireline

Module Module Interface
Module

Control On Module Fail WL On*
Control Fait On WL Fail*
Intercom
ControlCh *LEDs visible on
RX 1 Active Station Control
RX 2 Active Module front
RX Fail panel
Aux LED

©Motorola, Inc. 1993 LandMobile Products Sector 68P81087E54-O
Printed in U.S.A. 1301 E. Algonquin Road, Schaumburg, !L 60196 5/15/93-UP-
All Rights Reserved

(A) moronota OPERATION

DESCRIPTION

This section describes the switches, pushbuttons, connectors and LED indicators provided on the Quantar satellite
receiver used during local operation of the satellite receiver and servicing.

Summary of Switches,
Pushbuttons, and
Connectors

The following switches, pushbuttons, and connectors are provided to al-
low the satellite receiver to be operated and/or serviced locally. The lo-
cation and function of these controls and connectors is shown in

Figure 1.

Switches, Pushbuttons, and Connectors
Station Control Module Power Supply Module

Volume Up Pushbutton Main Power On/Off Switch
Volume Down Pushbutton

Intercom Pushbutton
PL/CSQ/OFF Pushbutton (squelch mode)

Handset/Microphone Connector
External Speaker Connector
RSS Port Connector
External 5 MHz Input BNC Connector

Summary of LED Indicators
Note: Referto the Troubleshooting section The following LED indicators are provided to indicate operating status
of this manual for detailed descriptions and of the satellite receiver. The location of these controls and connectors is
interpretation of the LED indicators. shown in Figure 1.

Summary of LED Indicators
Station Control Power Supply Wireline

Module Module Interface
Module

Control On Module Fail WL On*
Control Fait On WL Fail*
Intercom
ControlCh *LEDs visible on
RX 1 Active Station Control
RX 2 Active Module front
RX Fail panel
Aux LED

©Motorola, Inc. 1993 LandMobile Products Sector 68P81087E54-O
Printed in U.S.A. 1301 E. Algonquin Road, Schaumburg, !L 60196 5/15/93-UP-
All Rights Reserved

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



Quantar Satellite Receiver Functional Manual

THIS PAGE INTENTIONALLY LEFT BLANK

2 66P61087E54-O
5/15/93

5/15/93

Quantar Satellite Receiver Functional Manual

THIS PAGE INTENTIONALLY LEFT BLANK

5/15/932

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



Operation

CONTROL ON LED

CONTROL FAIL LED

INTERCOM

CONTROL CH

RX1 ACTIVE LED

RX2 ACTIVE LED

RX FAIL LED

AUX LED

NOTE: FUNCTION OF LED INDICATORS
DESCRIBED IN THE TROUBLESHOOTING
SECTION IN THIS MANUAL.

POWER SUPPLY MODULE
FAIL LED

POWER ON
LED

NOTE: FUNCTION OF LED INDICATORS
DESCRIBED IN THE TROUBLESHOOTING
SECTION IN THIS MANUAL.

ON/OFF SWITCH

POWER SUPPLY
MODULE

STATION CONTROL

WIRELINE INTERFACE
BOARD

(BEHIND FRONT PANEL)

EXTERNAL 5 MHZ INPUT
@ USED TO CONNECT AN EXTERNAL SOURCE OF 5 MHZ FOR
CALIBRATION OF STATION REFERENCE OSCILLATOR

HANDSET/MICROPHONE CONNECTOR (RJ-11)
@ USED TO CONNECT TELEPHONE-STYLE HANDSETWITH PTT BUTTON

(TMN6164 OR EQUIVALENT)

MICROPHONE WITH PTT BUTTON (HMN1001AOR EQUIVALENT)

EIA-232 RSS PORT CONNECTOR

VOLUME UP PUSHBUTTON
@ USED TO INCREASE THE VOLUME OF THE LOCAL SPEAKER, EXTERNAL SPEAKER,
AND HANDSET EARPIECE

© IF LOCAL SPEAKER ON, EACH DEPRESSION RAISES VOLUME LEVEL ONE OF 16

STEPS; STOPS AT STEP 16MODULE RECEIVER MODULE #1

© IF LOCAL SPEAKER OFF, DEPRESS ONCE TO RAISE VOLUME LEVEL ONE STEP
AND TURN ON LOCAL SPEAKER

VOLUME DOWN PUSHBUTTON
@ USED TO DECREASE THE VOLUME OF THE LOCAL SPEAKER, EXTERNAL
SPEAKER, AND HANDSET EARPIECE

® EACH DEPRESSION LOWERS VOLUME EVEL ONE OF 16 STEPS; STOPS AT STEP 0

© iF LOCAL SPEAKER ON, HOLD BUTTON IN FOR 2 SECONDS AND RELEASE TO
LOWER VOLUME LEVEL ONE STEP AND TURN OFF LOCAL SPEAKER

SQUELCH SELECT PUSHBUTTON
@ USED TO SELECT BETWEEN PL, CARRIER, OR SQUELCH OFF
© WITH SQUELCH OFF, EACH DEPRESSION OF PUSHBUTTON
SELECTS SQUELCH IN FOLLOWING SEQUENCE:

OFF>CARRIER> PL

INTERCOM PUSHBUTTON
@ USED TO TOQQLE ROOM MODE

@ WHEN INTERCOM MODE ENABLED, TECHNICIAN AT SITE AND REMOTE CONSOLE
OPERATOR MAY COMMUNICATE IN AN INTERCOM FASHION (USING
MICROPHONE/HANDSETWITH PTT BUTTON)

DESCRIPTION OF SPECIAL FUNCTIONS
PUSHBUTTON FUNCTIONCOMBINATION

RESET - "WARM" RESET:VOLUME UP VOLUME DOWN, & INTERCOM TAKES APPROXIMATELY 5-10 SECONDS

WIRELINE FAIL LED NOTE: FUNCTION OF LED INDICATORS |S
RED IN THE BLESHOOTINQ

WIRELINE ON LED
IN THIS MANUAL

@ USED TO CONNECT AN PC (OR COMPATIBLE) PC RUNNING RSS SOFTWARE
TO PERFORM ALIGNMENT, OPTIMIZATION, AND DIAGNOSTICS

@ REQUIRES NULL MODEM CABLE (MOTOROLA PART NO, 30-80369E31) (S851)
7

EXTERNAL SPEAKER CONNECTOR (RJ-11)
© USED TO CONNECT 6W EXTERNAL SPEAKER (H8N1000)

Figure 1. Switches, Pushbuttons, Connectors, and LED Indicators for Quantar Satellite Receiver (800 MHz Model Shown)
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(A) moroRoLa ROUTINE MAINTENANCE
For Quantar Satellite Receiver

INTRODUCTION

This section provides routine maintenance recommendations and procedures for the Quantar Satellite Receiver.

Routine Maintenance
Overview

The Quantar Satellite Receiver has been designed with state-of-the-art
technology and operates under software control, thus requiring minimal
routine maintenance. Virtually all operating parameters are monitored
and self-corrected by the Station Control Module,making virtually all pe-
riodic adjustments and tuning unnecessary.

Providing that the equipment is installed in an areawhichmeets the spe-
cified environmental requirements (see Pre-Installation planning for en-
vironmental specifications), the only routine maintenance task required
is the calibration of the reference oscillator circuit. Details are provided
beginning on page 2.

Note: if the satellite receiver is installed in a particularly dusty environ-
ment, precautions must be taken to filter the air used for forced cooling
of the satellite receiver. Excessive dust drawn across and into the circuit
modules by the cooling fans can adversely affect heat dissipation and
circuit operation. In such installations, be sure to clean or replace exter-
nal filtering devices periodically. Refer to Pre-installation Planning in the
installation section of thismanual for recommended filtering techniques.

RECOMMENDED TEST EQUIPMENT

The following list of test equipment is recommended to perform calibration of the reference oscillator.

List of Test Equipment
@ R2001 Communications Analyzerwith optional extemal frequency

standard
@ /BM PC (or compatible) equipped with RSS program
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Quantar Satellite Receiver Functional Manual

CALIBRATING REFERENCE OSCILLATOR

The circuit device(s) responsible for determining the satellite receiver reference frequency exhibit slight variations
in their operating characteristics over time ( "infant aging" ). Approximately 90% of the component aging process
occurs during the first year of operation. After the initial one year period, the device(s) remain stable for a substantially
longer period of time. Therefore, it is recommended that the reference oscillatorbe calibrated after one year of opera-
tion, and thereafter less often as prescribed in a recommended schedule of periodic calibration.

Reference Calibration
Schedule

Reference Calibration
Procedure

The accuracy of this procedure depends on
the accuracy of the § MHz source. Be sure
the §MHzsourceprovides the necessaryac-
curacy (as defined in Table 1).

After performing the initial one year calibration procedure, periodic cali-
bration is required according to the schedule shown below. Note that the
intervals are affected by the accuracy (in PPM) required either for FCC
compliance or by the system requirements, whichever is more stringent.

Table 1. Recommended intervals for Calibrating
Reference Oscillator

(After initial One-Year Calibration)
Accura Recommended

Desired/Required Interval

+5 PPM Every 4 years

+2.5 PPM Every 2 years

+1.5 PPM Once yearly

Perform the following procedure to calibrate the satellite receiver refer-
ence oscillator circuitry.

Step 1.

Step 2.

Step 3.

Connect the output of a stable 5 MHz reference source to
the BNC connector located at the bottom of the Station
Control Module front panel.
Set the 5 MHz source for a 1 1.0 + .5 V RMS output. The Sta-
tion Control Module will sense the 5 MHz input and com-
mence calibrating the reference oscillator using the 5 MHz
signal as a reference.

During calibration, the CONTROL ON LEDwill blink.When
the LED retums to steady, the calibration process is com-
plete. Remove the 5 MHz input.

Note that if the 5 MHz source is disconnected before cali-
bration is complete (while LED is blinking), the calibration
process is aborted, and the reference oscillator output re-
turns to the original frequency (before 5MHzwas injected).
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(@) mororota TROUBLESHOOTING
For Quantar Satellite Receivers

(VHF, UHF, and 800 MHz)

INTRODUCTION

This section provides troubleshooting recommendations and procedures for the Quantar Satellite Receiver.

Troubleshooting Overview
The troubleshooting procedures and supporting diagrams provided in
this section allow the service technician to isolate satellite receiverid faults
to themodule/assembly level. Defectivemodules are then replacedwith
known goodmodules to restore the satellite receiver to proper operation.

Troubleshooting information includes:
@ Table defining the function of the various alarm LED indicators

Troubleshooting flow chartse
e Module replacement procedures
e Post-repair procedures for performing alignment following re-

placement of defective modules

RECOMMENDED TEST EQUIPMENT

The following list of test equipment is recommended to perform troubleshooting procedures on the Quantar satellite
receiver.

List of Test Equipment
® Motorola R2001 Communications Analyzer
e PC with Radio Service Software (RSS) program
e Handset/Microphone with PTT switch (TMN6164 or equivalent)
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Quantar Satellite Receiver Functional Manual

TROUBLESHOOTING PROCEDURES

The troubleshooting and repair philosophy for the Quantar satellite receiver is one of Field Replaceable Unit (FRU)
substitution. The satellite receiver is comprised of self-contained modules (FRUs) which, when determined to be
faulty, may be replaced with a known good module to quickly bring the satellite receiver back to normal operation.
The faultymodulemust then be shipped to aMotorola repairdepot for further troubleshooting and repair to the compo-
nent level.

Because the Quantar satellite receiver is computer-controlled and employs state-of-the-art digital signal process-
ing techniques, many of the troubleshooting procedures require the use of theMotorola-supplied Radio Service Soft-
ware (RSS). The RSSmaybe run on a PC (or compatible)with RS-232 communication port capability. The RSS allows
the technician to access alarm log files, run diagnostics, and set up the equipment for various audio and rf tests.
Complete details on the operation of the RSS are provided in the RSS User's Guide (68P81085E35).

Troubleshooting Overview
introduction

Two procedures are provided for troubleshooting theQuantar satellite re-
ceiver. Each procedure is designed to quickly identify faulty modules,
which may then be replacedwith known good modules to restore proper
satellite receiver operation.

Procedure 1 - Routine Site Visit Functional Checkout

Procedure 1 consists of a series ofnon-intrusive tests that can be quickly
run during a routine site visit. This procedure allows the technician to
verify the proper satellite receiver operation without taking the satellite
receiver out of service. An overview of the procedure is shown in the flow
chart (Figure 1) on page 3.

Procedure 2 - Troubleshooting A Reported/Suspected Problem

Procedure 2 should be used when an equipment probiem has been either

reported or is suspected. This procedure is comprised of both non-intrusive
(equipment not taken out of service) and intrusive (requiring the equipment
be temporarily taken out of service) tests that allow the technician to trouble-
shoot reported or suspected equipment malfunctions. An overview of the
procedure is shown in the flow chart (Figure 2) on page 4.

How to Use These Troubleshooting Procedures

Perform the following basic steps in order to efficiently troubleshoot the
Quantar satellite receiver.

Step 1. Select the appropriate troubleshooting procedure flow
chart (Procedure 1 or Procedure 2).

Step 2. Perform the tasks given in the selected flow chart. Tasks re-
quiring additional explanation are marked with page refer-
ences. Locate the additional information, perform the tasks
(if any), and retum to the flow chart.

Step 3. Once the faulty module has been identified, proceed to
Module Replacement Procedures, beginning on page 11.
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Troubleshooting

Figure 1.
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Quantar Satellite ReceiverTroubleshooting Overview (Procedure 1 - Routine Site Visit)
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Quantar Satellite Receiver Functional Manual
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Figure 2. Quantar Satellite Receiver Troubleshooting Overview (Procedure 2 - Reported or Suspected Problem)
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Troubleshooting
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Quantar Satellite Receiver Functional Manual

Interpreting LED Indicators
Several LED indicators are provided on the front panels of the modules
that indicate specific operating conditions. The service technician may
observe these LEDs to obtain a quick status indication of the satellite re-
ceiver.

Figure 3 shows the location of all LED indicators provided on the satellite
receiver. Table 1 lists each LED indicator along with a description of the
status indicated by each LED.

Control On
Control Fail

RX 2 Active
RX Fail

AUX LED

WIRELINE INTERFACE MODULE

Intercom WL On
Control Ch

aRX 1 Active SRXS WL Fail

900

(FRONT PANEL OF STATION
STATION CONTROL MODULE

(FRONT PANEL)
CONTROL MODULE)

Module Fail 0
On a?)

POWER SUPPLY MODULE
(FRONT PANEL)

Figure 3. Quantar Satellite Receiver LED Indicators
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Troubleshooting

Table 1. Quantar Satellite Receiver LED Indicator Functions
LED Location LED Name Status Definition

- OFF during normal operation.
Module Fail - Lights RED whenmodulemalfunction occurs, such as shorted output, current

limit exceeded, loss of communication with Station Control! Module, etc.

POWER SUPPLY MODULE ~ GREEN with ac input power present and switch turned ON
- OFF when ac input power absent or switch tumed OFF

- GREEN when SCM fully functional

Controt On (5 MHz source signal injected thru either front panel or backplane BNC con-
nector)

~ OFF for SCM failure

- RED for SCM failure

Control Fall - FLASHES when station is in Failsoft mode (trunking systems only)
~ OFF when SCM fully functional (no failure)

~ YELLOW when station is in intercom mode

Intercom - FLASHING when station is in Access Disable Mode
- OFF when station is not in Intercom mode

~ GREEN when station Is contro! channel (trunking systems only)STATION CONTROL
MODULE ~ FLASHES each time station decodes ISW (trunking systems only)
(SCM) - OFF when station is not contro! channel (trunking systems only)

- GREEN when Station Control Board is passing audio/data (receive path un-
muted) from Receiver The following conditions mustbe met:

Carrier at proper frequency being received
Carrier signal level is above threshold set in codeplugRX 1 Active Sqeich criteria met (carrier, PL, DPL, ASTRO, secure, ete.)
(Note that squelch criteria can be manually altered via RSS for
testing purposes)

- OFF when above conditions are not met for Receiver #1

RX 2 Active - Indicates condition of Receiver #2; Same status definitionsas RX 1 ACTIVE

~ RED when Receiver #1 and #2 are both non-functional *

- BLINKING ONCE PER SECOND when Receiver #1 is non-functional *

- BLINKING TWICE PER SECOND when Receiver #2 is non-functional *

RX Fail
- OFF when both Receiver #1 and #2 are functional *

(or no receiver modules installed)

* Areceivermodule is considered non-functional if a failure is detected during
diagnostics run at time of powerup or during normal operation.

AUX LED - GREEN LED available for customer-defined function

WL On
~ GREEN when WIB fully functional
- OFF forWIB failure

WIRELINE INTERFACE - RED forWIB failure
BOARD WL Fall ~ OFF when WIB fully functional (no failure)(WIB)

- FLASHING when front panel switch press detected or 5 MHz Net in

#1;

Notes:

1. AllLEDsmomentarily light following satellite receiver reset (VolumeUp,Volume Down, and Intercom SCM frontpanel
pressed simultaneously) or upon satellite receiver power up.

2. Ifno LED indicators are on, make sure that ac power to the satellite receiver power supply is present. Check the circuit breaker
at the ac source. Check the ac line cord. If no problem found, suspect Power Supply Module.
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~ RED when Receiver #1 and #2 are both non-functional *

- BLINKING ONCE PER SECOND when Receiver #1 is non-functional *

- BLINKING TWICE PER SECOND when Receiver #2 is non-functional *

RX Fail
- OFF when both Receiver #1 and #2 are functional *

(or no receiver modules installed)

* Areceivermodule is considered non-functional if a failure is detected during
diagnostics run at time of powerup or during normal operation.

AUX LED - GREEN LED available for customer-defined function

WL On
~ GREEN when WIB fully functional
- OFF forWIB failure

WIRELINE INTERFACE - RED forWIB failure
BOARD WL Fall ~ OFF when WIB fully functional (no failure)(WIB)

- FLASHING when front panel switch press detected or 5 MHz Net in

#1;

Notes:

1. AllLEDsmomentarily light following satellite receiver reset (VolumeUp,Volume Down, and Intercom SCM frontpanel
pressed simultaneously) or upon satellite receiver power up.

2. Ifno LED indicators are on, make sure that ac power to the satellite receiver power supply is present. Check the circuit breaker
at the ac source. Check the ac line cord. If no problem found, suspect Power Supply Module.
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Quantar Satellite Receiver Functional Manual

Verifying Receiver Circuitry
Introduction

Whilemostmodule faults can be detected by running the satellite receiv-
er diagnostics provided by the RSS, the following procedure provides a
more traditionalmethod of troubleshooting the receivercircuitry. This pro-
cedure is useful in the event that the RSS is not at hand or for some reason
cannot be utilized (PC malfunction, etc.).

IMPORTANT

This procedure allows the service technician tomakeminor adjustments
and verify proper operation of the receive circuitry, including:

Receiver Module
Power Supply Module
2.1 MHz reference oscillator circuitry

e Receiver-related circuitry in the Station Control Module (SCM)
In general, the receiver circuitry is exercised by injecting and measuring
signals using a Motorola R2001 Communications Analyzer (or equiva-
lent). Incorrect measurement values indicate a faulty module(s); mea-
surement values within the acceptable range verify proper operation of
the above listed modules and circuitry.

Performing this procedure
requires that the satellite re-
ceiver be taken out of ser-
vice. It is recommended that,
unless the satellite receiver is
already out of service due to
an equipment malfunction,
this procedure be performed
during off-peak hours so as
to minimize the disruption of
service to the system sub-
scribers.

Required Test Equipment

The following test equipment is required to perform the procedure:
Motorola R2001 Communications Analyzer (or equivalent)
Telephone-style handset with PTT switch (TMN6164 or similar)

e Femaie N-type to Female N-type coaxial cable
RJ-11 to BNC cable

Verifying Receiver Circultry Procedure

Step 1. Connect test equipment by performing Steps 1-3 shown in
Figure 4.

Step 2. Disable PL and carrier squeich by repeatedly pressing the
PL/CSQ/Off button until receiver noise is heard thru the
handset (or extemal or internal speaker). If no audio is
heard, suspect the following:

Faulty Receiver Module
e Faulty Station Control Module
@ R2001 is outputting a carrier signal

Step 3. Set R2001 to generate a .5 pV (-113 dBm) FM signal at the
Quantar receiver frequency, modulated by a 1 kHz tone at
3 kHz deviation. The 1 kHz tone should be audible thru the
handset (or internal or external speaker). If no audio is
heard, suspect the following:

Receiver Module out of tune (tune using RSS)
Faulty Station Control Module (2.1 MHz reference)
Faulty Receiver Module

Faulty antenna-to-Receiver preselector rf cable
Faulty R2001-to-station rf cable

(continued on page 10)
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Troubleshooting

TO
RECEIVE
ANTENNA

QUANTAR
SATELLITE RCEIVER

(REAR VIEW)

Disconnect cable from
receive antenna to lowerNeh zzN-type connector on
bracket. RECEIVER MOTOROLA

RECEIVE R201
INPUT COMMUNICATIONS

NALYZER

@ morose OOOoaa

© a © ©

Connect N-to-N cable between
satellite receiver receive input and
RF In/Out connector on R2001.

RFI

STATION
CONTROL
MODULE
FRONT 6

Connect handsetws RJ-11 Jack on front panel

PANEL

HANDSET

of odule (or connect External BUTON
Speaker to RJ-11 jack, or use built-in '2W
internal speaker).

06

Figure 4. Test Equipment Setup for Verifying Receiver Circuitry
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Quantar Satellite Receiver Functional Manual

Verifying Receiver Circuitry
(Continued)

Note: Refer to 5. Preselector Field
Tuning Procedure in this section for
procedures to tune the receiver pres-
elector (VHF and UHF satellite receivers
only).

Step 4. if audio is heard, connect the HANDSET RJ-11 jack to the
Oscilloscope input BNC connector, as shown below:

00
00

00

@ eo

e @

© a © ©

OSCILLOSCOPE
TO

SATELLITE
RECEIVER
RECEIVE
ANTENNA

CONNECTOR

INPUT

Step 5.

Step 6.

Step 7.

Step 8.

STATION CONTROL MODULE,
FRONT PANEL -

RJ-11 TO BNC
TEST CABLE

Use Volume Up button to increase volume to maximum.
Measure the audio level using the R2001.
e Audio level should measure approximately .75 to

1.5 V p-p. If not, suspect faulty SCM.

Change R2001 injection signal level to .25 wV (-119 dBm)
for VHF, .30uV for 800 MHz, or .35 pV (-116 dBm) for UHF.

Measure the receiver 12 dB SINAD sensitivity.
e lf 12 dB SINAD is greater than -119 dBm for VHF,

-116 dBm for UHF, or -117 dBm for 800 MHz, adjust
preselector tuning (VHF and UHF only) to achieve best
sensitivity. If sensitivity still not achieved, suspect
faulty Receiver Module or SCM.

This compietes the Verifying Receiver Circuitry test pro-
cedure. If all displays and measurements are correct, the
receiver circuitry may be considered to be operating prop-
erly. Remove test equipment, restore the satellite receiver
to normal service, and retum to the troubleshooting flow
chart to resume troubleshooting sequence.

10 68P81087E82-0
5/15/93

Quantar Satellite Receiver Functional Manual

Verifying Receiver Circuitry
(Continued)
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Troubleshooting

MODULE REPLACEMENT PROCEDURES

Satellite receivermodules suspected of being faultymust be replacedwith known goodmodules to restore the satel-
lite receiver to proper operation. The following procedures provide instructions for replacing each of the satellite re-
ceiver modules and performing any required post-replacement adjustments or programming.

General Replacement
information

Anti-Static Precaution

The satellite receiver circuitry contains many C-MOS and other static-
sensitive devices.When servicing the equipment, youmust take precau-
tionary steps to prevent damage to the modules from static discharge.
Complete information on prevention of static protection is provided in
Motorola publication 68P81106E84, available through Motorola Worid-
wide System and Aftermarket Products Division (WASPD, formerly Na-
tional Parts). Some additional precautions are as follows:

e Awrist strap (Motorola Part No. RSX-4015A, or equivalent) should
be wom while servicing to minimize static buildup. Banana jacks
are built into the satellite receiver cage for connection of thewrist
strap.

PANGWARNING
When wearing Conductive Wrist
Strap, be careful near sources of
high voltage. The good ground
provided by the wrist strap will
also increase the dangerof lethal
shock from accidentally touch-
ing high voltage sources.

WRIST STRAP
BANANA JACK

(ONE ON EACH SIDE OF
CAGE}

/\CED /\
@ Donot insert or removemodules with power applied. Always tum

off the satellite receiver using the On/Off switch located on the
front of the Power Supply Module before inserting or removing
modules.

DO NOT insert or remove satel-
tite receiver modules with power
applied. This may result in dam-
age to the modules.

e All spare modules should be kept in a conductive bag for storage
and transporting. When shipping modules to the repair depot, al-
ways pack in conductive material.
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Quantar Satellite Receiver Functional Manual

General Replacement
Information (Continued)

Releasing Module Mechanical interiock

Each module in the satellite receiver cage slides in on rails built into the
cage and plugs into a connector(s) on the satellite receiver backplane.
Amechanical interlockmechanism secures each module in the cage. To
release the mechanical interlock, perform the removal procedure shown
in Figure 5 below (Receiver Module removal being shown).

Note that other steps in addition to releasing the interlock may be re-
quired for removal of each of the sateilite receivermodules. These addi-
tional steps are described in the replacement procedures for each mod-
ule (provided in this section beginning on page 14).

With the screwdriver
left in place to hold
down the tab, slide
the module from the
cage using the
handle at the bottom
of the front panel.

SCREWDRIVER
(OR SIMILAR)

INTERLOCK
ACCESS HOLE

Insert small screwdriver through
hole and into cage. You should
feel the screwdriver push down
asmall spring tab. FAEPS-48569-O

(N,P840)

Figure 5. Releasing Mechanical Interlock for Module Removal
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General Replacement
Information (Continued)

Troubleshooting

Care of Gold-Piated Connector Contacts

The connections between the modules and the satellite receiver back-
plane board are made with gold-plated card edge connector contacts
to providemaximum reliability. Gold-platedmaterials do not form anon-
conductive oxide layer, and therefore should not require cleaning under
normal conditions.

When the modules have been subjected to many extraction/insertion
cycles, or if the satellite receiver is operated in a dusty environment, the
contactsmay require cleaning. Do not use an eraser or any type of abra-
sive substance to clean either the module card-edge connectors orthe
backplane connector contacts. Any type of abrasive cleaning (typically
employed for cleaning non gold-plated contacts) can result in the remov-
al of the gold plating or bending of the connector contacts.

If cleaning of the gold-plated contacts is required, use a soft cloth damp-
ened with alcohol to lightly wipe the contacts. Be sure not to touch the
contact surfaces with your fingers, as finger oils and salts can contami-
nate the contact surfaces.

Cleaning Module Rails

After a fewmodule extraction/insertion cycles, wipe themodule railswith
a soft cloth to remove any oxidation or foreign material. This ensures a
good ground connection between the module and the cage.

Power Down Satellite Receiver Before Removing/Inserting
Modules

Before removing or inserting amodule into the satellite receiver cage and
engaging the backplane connector, be sure to tun off the satellite receiv-
er power using the Power Supply Module On/Off switch.

Validating Repairs

After replacing a faultymodule with a known good module, perform one
of the following tests to validate the repair before leaving the site.

e Ifthe faultymodulewas detected as the result of running diagnostics
via the RSS, run the diagnostics again after the repair ismade to en-
sure that the replacement module passes all diagnostic tests.

e If the faulty module was detected by an operational failure, perform
the operation to ensure that the repair corrected the reported/de-
tected failure.

68P81087E82~O
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Quantar Satellite Receiver Functional Manual

Replacing Power Supply
Module

Replacement Procedure

Step 1. Tum off satellite receiver power using Power Supply
Module On/Off switch.

Step 2. Remove anti-vibration screw (if installed) from top ofmod-
ule front panel.

Step 3. Release the interlock mechanism (page 12) and remove
faulty module from cage.

Step 4. Install replacement Power Supply Module by sliding mod-
ule into cage, pushing the module past the mechanical in-
terlock and firmly seating the module connector into the
backplane. (Do not slam the module against the back-
plane or push any harder than necessary to seat the con-
nectors.)

Step 5. Restore power to the satellite receiver using Power Supply
Module On/Off switch.

Post-Replacement Optimization Procedure

Replacement Power Supply Modules are factory aligned. Therefore, no
post-replacement optimization is required for this module.

14 68P81087E82-0
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Quanitar Satellite Receiver Functional Manual

Replacing Station Control
Module

Replacement Procedure

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

lf the module is capable of communicating with the RSS,
connect the PC to the RSS port, start the RSS program, and
save the codeplug from the satellite receiver to a file on the
PC hard disk. Thiswill allow the codeplug information to be
downloaded to the codeplug located on the replacement
Station Control Board. If the module cannot communicate
with the RSS, an archive file (if present on hard disk) of the
particular codeplug may be downloaded. if no archive co-
deplug file exists, you must program the codeplug as de-
scribed in the RSS User's Guide (68P81085E35).
Turn off satellite receiver power using Power Supply
Module On/Off switch.

Remove anti-vibration screw (if installed) from top ofmod-
ule front panel.
Remove front panel and Station Control Board as de-
scribed in Figure 6.

Install replacement Station Control Board by sliding board
into cage, pushing the board past the mechanical interlock
and firmly seating the board card-edge connectors into the
backplane. (Do not slam the board against the backplane
or push any harder than necessary to seat the connectors.)

Replace the front panel by pressing it into place. (The panel
is secured by the board extraction tab at bottom of panel
and tension clips along sides.) Be sure the 2-wire cable
from the local speaker is connected to the 3-pin connector
at the bottom front of the Station Control Board. You may
connect the 3-pin connector in either polarity.

Restore power to the satellite receiver using Power Supply
Module On/Off switch.

Post-Replacement Optimization Procedure

Step 1.

Step 2.

Replacement Station Control Modules are shippedwith de-
fault data programmed into the codeplug (EEPROM lo-
cated on board). After replacing a Station Control Board,
youmust download codepiug data (unique to the particular
satellite receiver) to the replacement board codeplug. Sim-
ply retrieve the file from your archive and follow the instruc-
tions in the RSS User's Guide (68P81085E35) for saving
data to the codeplug.
Calibrate the reference oscillator (satellite receiver refer-
ence) by performing the procedure in the Routine Mainte-
nance section of this manual.
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Troubleshooting

Partially remove front panel and position
the board extraction tab on the bottom
rail of the cage and slide the panel to the
left until the lip of the tab is positioned
behind the cutout in the Station Control
Board.

Insert a small screwdriver (or similar)
into the hole at bottom of panel to push
down mechanical interlock tab.

STATION CONTROL MODULE INTERLOCK ACCESS HOLEFRONT PANEL

EXTRA TOR TAB
BEHIND BOARD CUTOUT

STATION
CONTROL
BOARD

a

Tip back on the panel to pry the Station
Control Board out of the backplane
connectors.

Remove Station Control Board from cage.

FBEPS-48570-O
(Q.R,S840, £841)

Figure 6. Removal Procedure for Station Control Board
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Quantar Satellite Receiver Functional Manual

Replacing Wireline Interface
Board

Replacement Procedure

Step 1. Tum off satellite receiver power using Power Supply
Module On/Off switch.

Step 2. Remove anti-vibration screw (if installed) from top ofmod-
ule front panel.

Step 3. Remove Station ControlModule front panel andWireline In-
terface Board as described in Figure 7.

Step 4. Setall jumpers on replacement board tomatch thoseonthe
faulty board. These include input/output impedancematch-
ing jumpers, 2-wire/4-wire select jumper, and dc remote
control selection jumpers.

Step 5. Install replacement Wireline Interface Board by sliding
board into cage, pushing the board past themechanical in-
terlock and firmly seating the board card-edge connectors
into the backplane. (Do not slam the board against the
backplane or push any harder than necessary to seat the
connectors.)

Step 6. Replace the front panel bypressing it into place. (The pane!
is secured by the board extraction tab at bottom of panel
and tension clips along sides.) Be sure the 2-wire cable
from the local speaker is connected to the 3-pin connector
at the bottom front of the Station Control Board. You may
connect the 3-pin connector in either polarity.

Step 7. Restore power to the satellite receiver using Power Supply
Module On/Off switch.

Post-Replacement Optimization Procedure
Perform the AxWireline and Tx Wireline adjustment procedures located
in the RSS User's Guide (68P81085E35).

Replacing ASTRO Modem
Card

Replacement Procedure

Step 1. Tum off satellite receiver power using Power Supply
Module On/Off switch.

Step 2. Remove theWireline Interface Board as described above.

Step 3. Unplug fauity ASTRO Modem Card from Wireline Interface
Board. Install replacement modem card.

Step 4. instal! Wireline Interface Board as described above.

Step 5. Restore power to the satellite receiver using Power Supply
Module On/Off switch.

Post-Replacement Optimization Procedure

The ASTRO Modem Card requires no settings or adjustments. The card is
configured by the Station Control Module on satellite receiver power up.
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Troubleshooting

Insert a small screwdriver (or similar)
into the hole at bottom of panel to push
down mechanical interlock tab.

Partially remove front panel and position
the board extraction tab on the bottom rail
of the cage and slide the panel to the right
until the lip of the tab is positioned behind
the cutout in the Wireline Interface Board.

Bre

NTERLOCKACCESS HOLESTATION CONTROL MODULE
FRONT PANEL

'ACTOR TAB
BEHIND BOARD CUTOUT

WIRELINE
INTERFACE
BOARD

8-POSITION CONNECTOR
(CABLE CONNECTS TO

ORANGE TERMINAL STRIP ON
REAR OF STATION)

Disconnect the 8-position connector as
shown and remove Wireline interface Board
from cage.

Tip back on the panel to pry the Wireline
Interface Board out of the backplane
connectors.

FBEPS-48571-0
{Q.T.U840, D841)

Figure 7. Removal Procedure for Wireline Interface Board
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Quantar Satellite Receiver Functional Manual

Replacing Receiver Module
and/or Preselector Assembly

Note: VHF and UHF ReceiverModules are
comprised of a Preselector Assembly and a
Receiver Board attached to a module hous-
ing. The Preselector Assembly and the Re-
ceiver Board are each considered to be a
field replaceable unit (FRU). Replacement
procedures are given for each FRU. if you
choose to replace the entiremodule (includ-
ing receiver board and preselector), you
must perform the preselector tuning proce-
dure.

Replacement Procedure

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Tum off satellite receiver power using Power Supply
Module On/Off switch.

Remove anti-vibration screw (if installed) from top ofmod-
ule front panel.
Slide themodule out to the first stop. Disconnectmini-UHF
connector on rf cable (rf input to the module) connected to
the preselector assembly (VHF/UHF) or module input
(800 MHz).
Release the interlock mechanism (page 12) and remove
faulty module from cage.
If Receiver Board is being replaced:

Disconnect cable (mini-UHF connector) connected to
Receiver Board.

Remove nine (9) Torx-head screws securing Receiver
Board to module housing. Note location of foam insu-
lating pad beneath VCO portion of Receiver Board.

Remove faulty board and replace with known good
board. Be sure to position the foam insulating pad
(noted in previous step) behind the VCO.

Secure board using Torx-head screws removed pre-
viously. Reconnect rf cable tomini-UHF connector on
board.

If Preselector Assembly is being replaced (VHF and
UHF only):
- Disconnect cables (mini-UHF connectors) from as-

sembly.
- Remove faulty Preselector Assembly by removing

two(2) Torx-head screws securing assembly to mod-
ule housing.

Install known good assembly and secure using Torm-
head screws removed previously. Reconnect rfcables
to mini-UHF connectors.

(continued on next page)

20 68P61087E82-0
5/15/83

Quantar Satellite Receiver Functional Manual

Replacing Receiver Module
and/or Preselector Assembly

Note: VHF and UHF ReceiverModules are
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Receiver Board attached to a module hous-
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ceiver Board are each considered to be a
field replaceable unit (FRU). Replacement
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Troubleshooting

Replacing Receiver Module
and/or Preselector Assembly
(Continued)

Replacement Procedure (Continued)

Step 7.

Step 8.

Step 9.

Install repaired Receiver Module by sliding module into
cage, pushing themodule past themechanical interlock to
the first stop (module about 2 inches from full insertion).
Connect the rf input cable to themini-UHF connector on the
Preselector Assembly (VHF/UHF) or module input
(800 MHz).
Slide the module in completely and firmly seat the module
connector into the backplane. (Do not slam the module
against the backplane or push any harder than necessary
to seat the connectors.)
Restore power to the satellite receiverusing the Power Sup-
ply Module On/Off switch.

Post-Replacement Optimization Procedure

Step 1.

Step 2.

If you replaced the Receiver Board - Performthe Squeich
Adjust and the RSS/ alignment procedures located in the
RSS User's Guide (68P81085E35).
If you replaced the Preselector Assembly - Perform the
preselector field tuning procedure beginning on page 23.
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Troubleshooting

Replacing Receiver Module
and/or Preselector Assembly
(Continued)

Replacement Procedure (Continued)

Step 7.

Step 8.

Step 9.

Install repaired Receiver Module by sliding module into
cage, pushing themodule past themechanical interlock to
the first stop (module about 2 inches from full insertion).
Connect the rf input cable to themini-UHF connector on the
Preselector Assembly (VHF/UHF) or module input
(800 MHz).
Slide the module in completely and firmly seat the module
connector into the backplane. (Do not slam the module
against the backplane or push any harder than necessary
to seat the connectors.)
Restore power to the satellite receiverusing the Power Sup-
ply Module On/Off switch.

Post-Replacement Optimization Procedure

Step 1.

Step 2.

If you replaced the Receiver Board - Performthe Squeich
Adjust and the RSS/ alignment procedures located in the
RSS User's Guide (68P81085E35).
If you replaced the Preselector Assembly - Perform the
preselector field tuning procedure beginning on page 23.
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Quantar Satellite Receiver Functional Manual

Replacing Backplane Board

Replacement Procedure

Step 1. Tum off satellite receiver power using Power Supply
Module On/Off switch.

Step 2. Remove ailmodules/boards from the cage as described on
the previous pages. Make sure that all modules/boards are
placed on properly grounded anti-static surface.

Step 3. Label all cables connected to the rear of the Backplane
Board. Disconnect all cables from the backplane.

Step 4. Remove the eleven (11) Torx-head screws which secure
the metal shield and backplane board to the cage.

Step 5. Remove the metal shield from the backplane, sliding the
two guide pins located at each end at the bottom of the
shield from the backplane board. Remove the backplane
board.

Step 6. Install the replacement Backplane Board and metal shield
using the 11 Torx-head screws removed previously, recon-
nect all cables, and reinstall all modules/boards.

Post-Replacement Optimization Procedure

Using the RSS, run a complete battery of diagnostics to exercise all
boards and modules.
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Replacing Backplane Board

Replacement Procedure
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Troubleshooting

PRESELECTOR FIELD TUNING PROCEDURE

VHF and UHF Receiver Modules are comprised of a circuit board and a preselector assembly, both secured in a
slide-inmodule housing. The preselector assembly is a 5-pole (VHF) or3-pole (UHF) bandpass filter equipped with
tuning slugs to adjust the passband corresponding to the operating frequency(s) of the satellite receiver. The pres-
elector assemblymust be field tuned if replaced in the field or if the satellite receiver operating frequency(s) aremodi-
fied. The tuning procedure follows.

Required Test Equipment
The following test equipment is required to properly tune the preselector
assembly:

RF Signal Generator - Motorola R2600 Communications Analyz-
er, R2001 Communications Analyzer (see note), or HP8656A sig-
nal generator (or equivalent)
Dip/Peak Monitor - HP435B Power Meter (or equivalent) with
HP8484A sensitive power head, Boonton Model 92Ewith BNC in-

put, or R2001/R2600 using the spectrum analyzer function

Torque driver capable of delivering 12 in-Ibs of torque and 10 mm
deep well socket

Tuning probe - Motorola Part No. 0180763D22, p/o TRN7799A
tuning kit
Flat-blade screwdriver

IMPORTANT

Tuning for best SINAD response
DOES NOT result in optimum
tuning of the preselector assem-
bly. Youmust use this field tuning
procedure to obtain optimum
preselector performance.

Note: The R2600 Communications Analyzer can both generate
andmeasure simultaneously. The R2001 may be used for either
the generator or themonitor function, butnot both simultaneous-
ly. When using R2001 as the signal generator, rf signalmust be
taken from the Antenna port.
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Quantar Satellite Receiver Functional Manual

VHF Tuning Procedure

Calculating ProperAlignment Frequency

Use one of the following twomethods to calculate the alignment frequen-
cy to be generated by the signal generator.

For satellite receiverswith a single recelve frequency, calculate the fre-
quency of the alignment signal as follows:

Step 1.

Step 2.

Step 3.

Step 4.

From the site documentation or the RSS, determine the
satellite receiver receive frequency.

If the frequency is< 14 MHz (Range 1), or < 15 MHz
(Range 2), subtract 250 kHz. Otherwise, note actual fre-
quency.

Example: if satellite receiver receive frequency is
134.575MHz, subtract 250 kHz since frequency is less than
14 MHz.

134.575 MHz - 250 kHz = 134.325 MHz

If ReceiverModule is Range 1, determine the alignment fre-
quency as follows:
If frequency (from Step 2) is < 13MHz, then alignment fre-
quency = 133.75 MHz.
If frequency (from Step 2) is > 15MHz, then alignment fre-
quency = 152 MHz.

Otherwise, use actual frequency from Step 2.

If ReceiverModule is Range 2, determine the alignment fre-
quency as follows:
If frequency (from Step 2) is < 15MHz, then alignment fre-
quency = 151.75 MHz.
If frequency (from Step 2) is > 172MHz, then alignment fre-
quency = 172 MHz.

Otherwise, use actual frequency from Step 2.

For satellite receivers with multiple receive frequencies, calculate the
frequency of the alignment signal as follows:

Step 1.

Step 2.

Step 3.

From the site documentation or the RSS, note the receive
frequency for each channel supported by the satellite re-
ceiver.

Calculate a midpoint frequency as follows:
Fina = (Fhighest + Fiowest) 2

Using Fina in place of the satellite receiver receive frequen-
cy, perform Step 2 thru Step 4 from above.
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VHF Tuning Procedure
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VHF Tuning Procedure
(Continued)

Step 1.

Step 2.

Step 3.

To

MONITOR
(RF MILLIVOLTMETER
OR POWER METER)

Test Equipment Setup for Preselector Field Tuning

Troubleshooting

Preparing Equipment
Make sure ReceiverModule (with PreselectorAssembly) is
installed in a functional satellite receiver cage equipped
with a Power Supply Module.

Remove the two Torx-head screws from the ReceiverMod-
ule front panel and remove the panel.
Detune the preseiector as follows.
If the alignment frequency (calculated on the previous
page) is greater than 148 MHz (Range 1) or 156 MHz
(Range 2), turn the five tuning screws in (CW) until 1/8" pro-
trudes past each of the tension nuts. If the alignment fre-
quency is less than or equai to 148 MHz (Range 1) or
156 MHz (Range 2), back out (CCW) the five tuning screws
until %4" protrudes past each of the tension nuts.

five tension nuts on the adjustment screws to 6 in-Ibs.
Step 4. Using the torque driver and deep well socket, tighten the

Connect the test equipment as shown below:Step 5.

PRESELECTOR
ASEMBLY

TENSION NUT
(5)

TUNING
SCREW

(5)

TO
RECEIVER

DIP/PEAK

TUNING
TO

PROBE RECEIVE
ANTENNA

RECEIVER
RECEIVE
INPUT

FROM
SIGNAL

GENERATOR
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Troubleshooting

VHF Tuning Procedure
(Continued)

Preparing Equipment

Step 1. Make sure ReceiverModule (with PreselectorAssembly) is
installed in a functional satellite receiver cage equipped
with a Power Supply Module

Step 2. Remove the two Torx-head screws from the ReceiverMod-
ule front panel and remove the panel

Step 3. Detune the preselector as follows
lf the alignment frequency (calculated on the previous
page) is greater than 148 MHz (Range 1) or 156 MHz
(Range 2), tum the five tuning screws in (CW) until 1/8" pro-
trudes past each of the tension nuts. If the alignment fre-
quency is less than or equai to 148 MHz (Range 1) or
156 MHz (Range 2), back out (CCW) the five tuning screws
until %4" protrudes past each of the tension nuts

Step 4. Using the torque driver and deep well socket, tighten the
five tension nuts on the adjustment screws to 6 in-Ibs

Step 5. Connect the test equipment as shown below

PRESELECTOR
ASEMBLY

TENSION NUT
(5)

TUNING
SCREW

(5)

TO
RECEIVER

TO
DIP/PEAK
MONITOR

(RF MILLIVOLTMETER
OR POWER METER)

TUNING
TO

PROBE RECEIVE
ANTENNA

RECEIVER
RECEIVE

Test Equipment Setup for Preselector Field Tuning
INPUT

FROM
SIGNAL

GENERATOR
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Quantar Satellite Receiver Functional Manual

VHF Tuning Procedure
(Continued)

Tuning Procedure

Step 1. Tum the satellite receiver power supply ON (to provide the
active 5020 termination).

Step 2. Adjust the signal generator to the frequency calculated on
page 24. Set the level to +5 dBm.

Step 3. Insert tuning probe into cavity H1 and adjust tuning
screw 1 for a PEAK.

Step 4. Leave tuning probe in cavity H1 and adjust tuning screw 2
for a DIP.

Step 5. insert tuning probe into cavity H2 and adjust tuning
screw 3 for a DIP.

Step 6. Insert tuning probe into cavity H3 and adjust tuning
screw 4 for a DIP.

Step 7. Insert tuning probe into cavity H4. Decrease output from
signal generator to -5 dBm.

Step 8. Adjust tuning screw 5 for a DIP. Then tum tuning screw 5
Ye tum CCW. (Note that dip will not be as sharp for screw
5 as it was for screws 2 thru 4.)

PRESELECTOR
ASSEMBLY

IMPORTANT

When tuning for peak ordip, tum
the tuning screw %% tum past the
peakor dipp to verify that you have
obtained a true peak or dip. After
ensuring you have found true
peak or dip, tum the screw back
to the location of the original
peak or dip.

SATELLITE RECEIVER
® H1 RECEIVE ANTENNA1

PORT

® H2
2

® H33

® H4
4 >

® H5 To
RECEIVER
BOARD5

Location of Tuning Screws and Cavity Probe Holes
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VHF Tuning Procedure
(Continued)

Tuning Procedure
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Troubleshooting

UHF Tuning Procedure

Calculating ProperAlignment Frequency

Use one of the following twomethods to calculate the alignment frequen-
cy to be generated by the signal generator.

For satellite receiverswith a single receive frequency, calculate the fre-
quency of the alignment signal as follows:

Step 1. From the site documentation or the RSS, determine the
satellite receiver receive frequency. Add 200 kHz.

Step 2. ifReceiverModule is Range 1, determine the alignment fre-
quency as follows:
If frequency (from Step 1) is > 431 MHz, then alignment fre-
quency = 431 MHz.
If frequency (from Step 1) is < 405MHz, then alignment fre-
quency = 405 MHz.
Otherwise, use actual frequency from Step 1.

Step 3. IfReceiverModule is Range 2, determine the alignment fre-
quency as follows:
If frequency (from Step 1) is > 468MHz, then alignment fre-
quency = 468 MHz.
If frequency (from Step 1) is < 440MHz, then alignment fre-
quency = 440 MHz.

Otherwise, use actual frequency from Step 1.

Step 4. If Receiver Module is Range 3 or 4, determine the align-
ment frequency as follows:
If frequency (from Step 1) is > 518MHz, then alignment fre-
quency = 518 MHz.
If frequency (from Step 1) is < 472MHz, then alignment fre-
quency = 472 MHz.

Otherwise, use actual frequency from Step 1.

Otherwise, use actual frequency from Step 1.

For satellite receivers with multiple recelve frequencies, calculate the
frequency of the alignment signal as follows:

Step 1. From the site documentation or the RSS, note the receive fre-
quency for each channel supported by the satellite receiver.

Step 2. Calculate a midpoint frequency as follows:
Fina = (Fhighest + Frowest) 2

Step 3. Using Fig inplace of the satellite receiver receive frequen-
cy, perform Step 1 thru from above Step 4.
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Quantar Satellite Receiver Functional Manual!

UHF Tuning Procedure
(Continued)

TENSION NUT

DIP/PEAK
MONITOR

(AF MILLJVOLTMETER
OR POWER METER)

Test Equipment Setup for Preselector Field Tuning

Preparing Equipment

Step 1. Make sure ReceiverModule (with PreselectorAssembly) is
installed in a functional cage equippedwith a PowerSupply
Module.

Step 2. Remove the two Torx-head screws from the ReceiverMod-
ule front panel and remove the panel.

Step 3. Using the torque driver and deep well socket, loosen the
three tension nuts on the adjustment screws.

Step 4. Detune the preselector as follows.
Tum tuning screws 3 and 4 clockwise until they bottom out.
Be careful not to applymore than 3 in-Ibs of torque to pre-
vent warping preselector cover and housing.

Step 5. Connect the test equipment as shown below:

PRESELECTOR
ASSEMBLY

(3)

TUNING
SCREW W To

TO

TUNING
TO

PROBE RECEIVE
ANTENNA

SATELITE
RECEIVER
RECEIVE
INPUT

FROM
SIGNAL

GENERATOR1
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UHF Tuning Procedure
(Continued)

Preparing Equipment

Step 1. Make sure ReceiverModule (with PreselectorAssembly) is
installed in a functional cage equippedwith a PowerSupply
Module

Step 2. Remove the two Torx-head screws from the ReceiverMod-
ule front panel and remove the panel

Step 3. Using the torque driver and deep well socket, loosen the
three tension nuts on the adjustment screws

Step 4. Detune the preselector as follows
Tum tuning screws 3 and 4 clockwise until they bottom out
Be careful not to applymore than 3 in-Ibs of torque to pre-
vent warping preselector cover and housing

Step 5. Connect the test equipment as shown below

PRESELECTOR
ASEMBLY

TENSION NUT
(3)

TUNING
SCREW W To

TO

MONITOR
(AF MILLJVOLTMETER
OR POWER METER)

TUNING
TO

PROBE RECEIVE
ANTENNA

SATELITE
RECEIVER
RECEIVE

Test Equipment Setup for Preselector Field Tuning
INPUT

FROM
SIGNAL

GENERATOR1
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Troubleshooting

UHF Tuning Procedure
(Continued)

Tuning Procedure

Step 1. Tum the satellite receiver power supply ON (to provide the
active 500 termination).

Step 2. Adjust the signal generator to the frequency calculated on
page 24. Set the level to +5 dBm.

Step 3. Insert tuning probe into cavity U2 and adjust tuning
screw 2 for a PEAK.

Step 4. Tighten tension nut on tuning screw 2 to at least 12 in-Ib
and fine tune tuning screw 2 for a PEAK.

Step 5. Keep tuning probe in cavity U2 and adjust tuning screw 3
for a DIP.

Step 6. Tighten tension nut on tuning screw 3 to at least 12 in-Ib
and fine tune tuning screw 2 for a DIP.

Step 7. Insert tuning probe into cavity U3. Decrease output from
signal generator to -5 dBm.

Step 8. Adjust tuning screw 4 for a DIP.

Step 9. Tighten tension nut on tuning screw 4 to at least 12 in-Ib
and fine tune tuning screw 4 for a DIP.

PRESELECTOR
ASSEMBLY

IMPORTANT

When tuning for peak or dip, tum
the tuning screw % tum past the
peakordip to verify that you have
obtained a true peak or dip. After
ensuring you have found true
peak or dip, turn the screw back
to the location of the original
peak or dip.

™
TO

SATELLITE RECEIVER
RECEIVE ANTENNA

u2 x
TUNING SCREW 2

U3 Il
TUNING SCREW 3

u4
TUNING SCREW 4 ™

RECEIVER

BOARD

PORT

RECEIVER

Location of Tuning Screws and Cavity Probe Holes
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® MOTOROLA RECEIVER MODULE
INCLUDES MODELS:

TRD6361A Receiver Board(132-154 MHZ)
TFD6511A Preselector Filter (132-154 MHZ)
TRD6362A Receiver Board (150-174 MHZ)

TFD6512A Preselector Filter (150-174 MHZ)

DESCRIPTION

The Quantar VHF High Band Receiver Modules are described in this section. A general description, identification
of controls, indicators, and inputs/outputs, a functional block diagram, and functional theory of operation are pro-
vided. The information provided is sufficient to give service personnel a functional understanding of the module, al-
lowing maintenance and troubleshooting to the module level. (Refer also to the Maintenance and Troubleshooting
section of this manual for detailed troubleshooting procedures for all modules in the station.)

General Description
The Receiver Module provides the receiver functions for the Quantar VHF
station. Each receivermodule is comprised of a Preselector FilterAssembly
and a Receiver Board, all contained within a slide-in module housing. The
receivermodule performs highly selective bandpass filtering and dual down
conversion of the station receive rf signal. A custom receiver IC then per-
forms an analog to digital conversion of the received signal and outputs a
differential data signal to the Station Control Module.

The Models TFD6511/TFD6512 Preselector Filter Assemblies and the
TRD6361/TRD6362 Receiver Boards differ only in the range of operation.
Models TFD6511/TRD6361 operate in VHF Range 1 (132-154MHz);
Models TFD6512/TRD6362 operate in VHF Range 2 (150-174MHz). Un-
less otherwise noted, the information provided in this section applies to
all models.

Overview of Circuitry
The receiver module contains the following circuitry:

@ Frequency Synthesizer Circuitry- consisting of a phase-locked
loop and VCO, generates the 1st LO injection signal

e Preselector FilterAssembly - provides 5-pole bandpass filtering
of the station receive rf input

e Receiver Front End Circuitry - performs filtering, amplification,
and the 1st down conversion of the receive rf signal

e Custom Receiver IC Circuitry - consists of a custom ICwhich per-
forms the 2nd down conversion, filtering, amplification, and ana-
log to digital conversion of the receive signal

e Address Decode & A/D Converter Circuitry - performs address
decoding to provide board and chip select signals; also converts
analog status signals to digital format for transfer to Station Con-
trol Module
Local Power Supply Regulation - accepts + 14.2 dc input and
outputs + 10V and +5V dc operating voltages
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Quantar VHF Station Functional Manual

CONTROLS, INDICATORS, AND INPUTS/OUTPUTS

Figure 1 shows the receiver module controls, indicators, and all input and output extemal connections.

RECEIVE RF INPUT
TO PRESELECTOR

FROM
RECEIVE ANTENNA

PRESELECTOR
TUNING SCREWS

PRESELECTOR OUTPUT
RECEIVER MODULE: Ta

FRONT PANEL RECEIVER MODULE CIRCUITRY

FRONT VIEW

CARD EDGE CONNECTOR
(MATES WITH BACKPLANE)

FAEPS-48556-O0
(Z839, CB40)

REAR VIEW

+

Figure 1. Quantar VHF Receiver Module Controls, Indicators, and Inputs/Outputs
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TRD6361A/TRD6362A Receiver Modules

FUNCTIONAL THEORY OF OPERATION

The following theory of operation describes the operation of the receiver circuitry at a functional level. The information
is presented to give the service technician a basic understanding of the functions performed by the module in order
to facilitatemaintenance and troubleshooting to themodule level. Refer to Figure 2 for a block diagram of the receiver
module.

Synthesizer and VCO Circuitry
introduction

The synthesizer and VCO circuitry generate the 1st LO injection signal for
the 1st mixer in the receiver front end circuitry. Functional operation of
these circuits is as follows.

Phase-Locked Loop

The phase-locked loop (PLL) IC receives frequency selection data from
the Station Control Module microprocessor. Once programmed, the PLL
IC compares a 2.1 MHz reference signal (from the Station Control Mod-
ule) with a feedback sample of the VCO output. Depending on whether
the feedback signal is higher or lower in frequency than the 2.1 MHz refer-
ence, correction pulses are generated. (The width of these correction
pulses is dependent on the amount of difference between the 2.1 MHz
reference and the VCO feedback.)

The up/down pulses from the PLL IC are fed to a charge pump which out-
puts a dc voltage proportional to the pulse widths. This dc voltage is then
low-pass filtered and fed to the VCO as the CONTROL VOLTAGE. (Note
that if a frequency change is requested by the microprocessor, the low-
pass !oop filter is momentarily bypassed to accelerate the frequency
change.)

vco
The dc control voitage from the synthesizer is fed to dual VCOs which
generate the 1st LO injection signal. Within each band (Range 1 and
Range 2), one VCO generates signals in the upper half of the band, while
the other VCO generates signals in the lower half of the band. Only one
VCO is active at a time. Selection of the active VCO is provided by a
BANDSHIFT signa! from the PLL IC.

The active VCO responds to the dc control voltage and generates the ap-
propriate rf signal. This signal is fed through a buffer ampifier and imped-
ance matching and output to the 1st LO injection amplifier in the receiver
front end circuitry. A sample of the injection signal is returned to the PLL
IC (via a feedback buffer) to serve as a VCO feedback signal.
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Quantar VHF Station Functional Manual

Preselector Filter Assembly

Receiver Front End Circuitry

Custom Receiver IC Circuitry

The preselector filter assembly provides 5 poles of bandpass filtering for
the station receive rf input signal. The filter assembly is mounted to the
front of the receivermodule housing and providesmini-UHF connectors
for input from the receive antenna and output to the receiver board. Tun-
ing screws are provided for filter tuning. (Refer to the Troubleshooting
section in this manual for instructions on tuning the preselector assem-
bly.)

The receive rf input is fed from the antenna through the 5-pole preselec-
tor assembly to the receiver board. The signal is low-pass filtered, ampli-
fied, image filtered, and fed to one input of the ist mixer. The signal is
mixedwith the 1st LO injection signal (generated by the synthesizer/VCO
circuitry) to produce a 21.45 MHz 1st i-f signal.
The 1st i-f signal is 2-pole bandpass filtered and fed to an amplifier. The
amplifier gain (high or low) is determined by an AGC switch circuit that
is controlled by an AGC select signal from the Station Control Board. The
amplified 1st i-f signal is then 4-pole bandpass filtered and fed to the
rf input of the custom receiver IC.

The custom receiver IC provides additional amplification, filtering, a sec-
ond down conversion, and finally analog to digital conversion of the 2nd
i-f signal. The digital receive signal is then output via differential driver
Circuitry to the Station Control Board. This data signal contains the nec-
essary | and Q quadrature information, AGC information, and other data
transfer information required by the Station Control! Board to process the
receive signal. (Note that the recovered audio signal is in digital format
throughout the station circuitry, resulting in a more noise-free, linear re-
ceiver. Analog audio is present only in the external speaker driver circuit-
ry on the Station Control Board and on theWireline Interface Board at the
phone line connections to and from the station.)

The remainder of the custom receiver IC circuitry consists of timing and
tank circuits to support the internal oscillator, 2nd LO synthesizer circuit-
ry, and 2nd i-f circuitry.
A serial bus allows data communications between the custom receiver
IC and the DSP ASIC located on the Station Control Board. This bus al-
lows the DSP ASIC to control various current and gain settings, establish
the data bus clock rate, program the 2nd LO, and perform other control
functions.
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TRD6361A/TRD6362A Receiver Modules

Address Decode and
A/D Converter Circuitry

Voltage Regulator Circuitry

Address Decode Circultry

The address decode circuitry allows the Station Control Board to use the
address bus to select a specific device on a specific station board for
control or data communications purposes (via the SPI bus). If the board
select circuitry decodes address lines A2 thru A5 as the receivermodule
address, it enables the chip select circuitry. The chip select circuitry then
decodes address lines AO and A1 and generates chip select signals for
the PLL and A/D converter and the SYNTHADAPT signal to control the
loop filter bypass switch in the synthesizer circuitry.

A/D Converter Circultry

Analog signals from various strategic operating points throughout the re-
ceiver board are fed to the A/D converter,which converts them to a digital
signal and, upon request by the Station Control Board, outputs the signal
to the Station Control Board via the SPI bus.

The voitage regulator circuitry consists of +10V andtwo. +5V reguia-
tors. The + 10V regulator accepts a + 14.211 dc input and generates a
+10V dc operating voltage for the receiver board circuitry.

The + 10V regulator output also feeds two + 5V regulators which output
Custom Analog + 5V and Custom Digital + 5V dc operating voitages to
supply the custom receiver IC. In addition, a + 5V dc operating voltage
is input at the backplane (from the station power supply) to supply Digital
+ 5V to the remainder of the receiver board circuitry.

68P61086E28-O
TINS

5

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



Quantar VHF Station Functional Manual

THIS PAGE INTENTIONALLY LEFT BLANK

6 68P81086E28-O
7/18/92

7/18/92

Quantar VHF Station Functional Manual

THIS PAGE INTENTIONALLY LEFT BLANK

68P81086E28-O
7/18/926

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



TRD6361A/TRD6362A Receiver Modules
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Figure 2. VHF Ranges 1 and2 ReceiverModule Functional Block Diagram
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(SY MOTOROLA RECEIVER MODULE
INCLUDES MODELS:

TRE6281A-C Receiver Board/TLE5991A Preselector (403-433 MHZ)
TRE6282A-C Receiver Board/TLE5992A Preselector (438-470 MHZ)
TRE6283A-C Receiver Board/TLE5993A Preselector (470-494 MHZ)
TRE6284A-C Receiver Board/TLE5993A Preselector (494-520 MHZ)

DESCRIPTION

The Quantar/Quantro UHF Receiver Modules (ranges 1 thru 4) are described in this section. A general description,
identification of controls, indicators, and inputs/outputs, a functional biock diagram, and functional theory of opera-
tion are provided. The Information provided is sufficient to give service personnel a functional understanding of the
module, allowingmaintenance and troubleshooting to themodule level. (Refer also to the Maintenance and Trouble-
shooting section of this manual for detailed troubleshooting procedures for all equipment modules.)

General Description
The Receiver Module provides the receiver functions for the Quantar/
Quantro communications equipment. Each receiver module is comprised
of a Preselector Filter Assembly and a Receiver Board, all contained within
a slide-in module housing. The receiver module performs highly selective
bandpass filtering and dual down conversion of the receive rf signal. A cus-
tom receiver IC then performs an analog to digital conversion of the received
signal and outputs a differential data signal to the Station Control Module.

The preselector and receiver board models differ only in the range of op-
eration. Unless otherwise noted, the information provided in this section
applies to all models.

Overview of Circuitry
The receiver module contains the following circuitry:

@ Frequency Synthesizer Circuitry- consisting of a phase-locked
loop and VCO, generates the 1st LO injection signai

e Preselector FilterAssembly - provides3-pole bandpass filtering
of the receive rf input
Receiver Front End Circuitry - performs filtering, amplification,Scanned by and the 1st down conversion of the receive rf signal

Bryan Fields @ Custom Receiver IC Circuitry - consists of a custom ICwhich per-
forms the 2nd down conversion, filtering, amplification, and ana-

bryan@bryanfields.net log to digital conversion of the receive signal
e Address Decode & A/D Converter Circuitry - performs address

decoding to provide board and chip select signals; also converts
analog status signals to digital format for transfer to Station Con-
trol Module
Local Power Supply Regulation - accepts + 14.2 V dc input and
outputs + 10V and +5V dc operating voltages
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DESCRIPTION
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General Description
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of a Preselector Filter Assembly and a Receiver Board, all contained within
a slide-in module housing. The receiver module performs highly selective
bandpass filtering and dual down conversion of the receive rf signal. A cus-
tom receiver IC then performs an analog to digital conversion of the received
signal and outputs a differential data signal to the Station Control Module.

The preselector and receiver board models differ only in the range of op-
eration. Unless otherwise noted, the information provided in this section
applies to all models.

Overview of Circuitry
The receiver module contains the following circuitry:

@ Frequency Synthesizer Circuitry- consisting of a phase-locked
loop and VCO, generates the 1st LO injection signai

e Preselector FilterAssembly - provides3-pole bandpass filtering
of the receive rf input
Receiver Front End Circuitry - performs filtering, amplification,Scanned by and the 1st down conversion of the receive rf signal

Bryan Fields @ Custom Receiver IC Circuitry - consists of a custom ICwhich per-
forms the 2nd down conversion, filtering, amplification, and ana-

bryan@bryanfields.net log to digital conversion of the receive signal
e Address Decode & A/D Converter Circuitry - performs address

decoding to provide board and chip select signals; also converts
analog status signals to digital format for transfer to Station Con-
trol Module
Local Power Supply Regulation - accepts + 14.2 V dc input and
outputs + 10V and +5V dc operating voltages

Land Mobile Products Sector 68P81086E48-A
Printed in U.S.A. 1301 E. Algonquin Road, Schaumburg, IL 60196 5/15/83-UP

©Motorola, Inc. 193
All Rights Rservd

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



Quantar/Quantro Communications Equipment

CONTROLS, INDICATORS, AND INPUTS/OUTPUTS

Figure 1 shows the receiver module controls, indicators, and all input and output extemal connections.
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Figure 1. UHF Receiver Module Controls, Indicators, and Inputs/Outputs
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Quantar/Quantro UHF Receiver Modules

FUNCTIONAL THEORY OF OPERATION

The following theory of operation describes the operation of the receiver circuitry at a functional level. The information
is presented to give the service technician a basic understanding of the functions performed by the module in order
to facilitatemaintenance and troubleshooting to themodule level. Refer to Figure 2 for a block diagram of the receiver
module.

Synthesizer and VCO Circuitry
introduction

The synthesizer and VCO circuitry generate the 1st LO injection signal for
the 1st mixer in the receiver front end circuitry. Functional operation of
these circuits is as follows.

Phase-Locked Loop

The phase-locked loop (PLL) IC receives frequency selection data from
the Station Control! Modulemicroprocessor. Once programmed, the PLL
IC compares a 2.1 MHz reference signal (from the Station Control Mod-
ule) with a feedback sample of the VCO output. Depending on whether
the feedback signal is higher or lower in frequency than the 2.1 MHz refer-
ence, correction pulses are generated. (The width of these correction
pulses is dependent on the amount of difference between the 2.1 MHz
reference and the VCO feedback.)

The up/down pulses from the PLL IC are fed to a charge pump which out-
puts a dc voltage proportional to the pulsewidths. This dc voltage is then
low-pass filtered and fed to the VCO as the CONTROL VOLTAGE. (Note
that if a frequency change is requested by the microprocessor, the low-
pass loop filter is momentarily bypassed to accelerate the frequency
change.)

vco
The dc control voltage from the synthesizer is fed to dual VCOs which
generate the 1st LO injection signal. Within each band (Ranges 1 thru 4),
one VCO generates signals in the upper half of the band, while the other
VCO generates signals in the lower half of the band. Only one VCO is ac-
tive at a time. Selection of the active VCO is provided by a BANDSHIFT
signal from the PLL IC.

The activeVCO responds to the dc control voltage and generates the ap-
propriate rf signal. This signal is fed through a buffer amplifierand imped-
ancematching and output to the 1st LO injection amplifier in the receiver
front end circuitry. A sample of the injection signal is retumed to the PLL
IC (via a feedback buffer) to serve as a VCO feedback signal.

68P81086E48-A
5/15/03
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Quantar/Quantro Communications Equipment

Preselector Filter Assembly

Receiver Front End Circuitry

Custom Receiver IC Circuitry

The preselector filter assembly provides 3 poles ofbandpass filtering for
the receive rf input signal. The filter assembly is mounted to the front of
the receiver module housing and provides mini-UHF connectors for in-
put from the receive antenna and output to the receiver board. Tuning
screws are provided for filter tuning. (Refer to the Troubleshooting sec-
tion in this manual for instructions on tuning the preselector assembly.)

The receive rf input is fed from the antenna through the 3-pole preselec-
tor assembly to the receiver board. The signal is low-pass filtered, ampli-
fied, image filtered, and fed to one input of the 1st mixer. The signal is
mixedwith the 1st LO injection signal (generated by the synthesizer/VCO
Circuitry) to produce a 73.35 MHz 1st i-f signal.
The ist i-f signal is 2-pole bandpass filtered and fed to an amplifier. The
amplifier gain (high or low) is determined by ari AGC switch circuit that
is controlled by an AGC select signal from the Station Control Module.
The amplified 1st i-f signal is then 4-pole bandpass filtered and fed to
the rf input of the custom receiver IC.

The custom receiver IC provides additional amplification, filtering, a sec-
ond down conversion, and finally analog to digital conversion of the 2nd
i-f signal. The digital receive signal is then output via differential driver
Circuitry to the Station Control Board. This data signal contains the nec-
essary | and Q quadrature information, AGC information, and other data
transfer information required by the Station Control Module to process
the receive signal. (Note that the recovered audio signal is in digital for-
mat throughout the equipment circuitry, resulting in a more noise-free,
linear receiver. Analog audio is present only in the extemal speaker driver
circuitry on the Station Control Board and on theWireline Interface Board
at the phone line connections to and from the equipment.)

The remainder of the custom receiver IC circuitry consists of 2nd LOVCO
circuitry and timing and tank circuits to support intemal circuitry.

A serial bus allows data communications between the custom receiver
IC and the DSP ASIC located on the Station Control Board. This bus al-
lows the DSP ASIC to control various current and gain settings, establish
the data bus clock rate, program the 2nd LO, and perform other control
functions.
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Quantar/Quantro UHF Receiver Modules

Address Decode and
A/D Converter Circuitry

Voltage Regulator Circuitry

Address Decode Circuitry

The address decode circuitry allows the Station Control Board to use the
address bus to select a specific device on a specific station board for
control or data communications purposes (via the SPI bus). If the board
select circuitry decodes address lines A2 thru A5 as the receivermodule
address, it enables the chip select circuitry. The chip select circuitry then
decodes address lines AO and A1 and generates chip select signals for
the PLL and A/D converter and the SYNTH ADAPT signal to control the
loop filter bypass switch in the synthesizer circuitry.

A/D Converter Circultry

Analog signals from various strategic operating points throughout the re-
ceiver board are fed to the A/D converter, which converts them to a digital
signal and, upon request by the Station Control Module, outputs the sig-
nal to the Station Control! Module via the SPI bus.

The voltage regulator circuitry consists of + 10V and three +5V regula-
tors. The + 10V regulator accepts a + 14.211 dc input and generates a
+ 10V dc operating voltage for the receiver board circuitry.

The + 10V regulator output also feeds three +-5V regulators. Two of the
regulators provide Custom Anaiog + 5V and Custom Digital + 5V dc op-
erating voltages to supply the custom receiver IC. The third regulatorpro-
vides Synth + 5V to supply the synthesizer circuitry.

In addition, a + 5V dc operating voltage is input at the backplane (from
the station power supply) to supply Digital + 5V to the remainder of the
receiver board circuitry.
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Quantar/Quantro Communications Equipment
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Quantar/Quantro UHF Receiver Modules
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5/15/93 68P81086E48-A 7

Quantar/Quantro UHF Receiver Modules

COAXIAL CABLE
RECEIVER FRONT END CIRCUITRY

SWITCH
FROM

RF iNPUT/OUTPUT
CONNECTOR

N--TYPE CONNECTOR

BRACKET
ON AGC SELECT HIGH 'LOW

RF INPUT/OUTPUT
(REAR OF STATION) CONNECTOR BRACKET STATIONCONTROL

TO MODULE
3-POLE FILTER INPUT 1ST

N-TYPE
CONNECTOR

MINI-UHF MINI-UHF MINI-UHF MIXER

CONNECTORS
LO-PASSRECEIVE RF

3-POLE CONNECTORS CONNECTORS. 73.35MHZ

PRESELECTOR PREAMPLIFIER MAGE IST IHF 2-POLE POLE

FILTER FILTER CIRCUITRY FILTER BANDPASS, BANDPASS
FUTER FILTER

RX ANTENNA

ISTLO VCO FEEDBACK
INJECTION

P/O
P2801

7ST LO INPUT
77

SERIAL

LOCKED

Juul
up

CHARGE LO-PASS CONTROL VOLTAGE

OSCILLATOR

veo VCO FEEDBACK
FEEDBACK
BUFFER

21 MHZ REFERENCE

CUSTOM
RECEIVER

Ic
CIRCUITRY

ADDRESS DECODE & A/D CONVERTER CIRCUITRY AMPLIFIER

CHIP 73.35MHZ ol DIFF
IST DATA

TO

ADDRESS CIRCUITRY SELECT P/O
STATION

+5V CONTROL
BUS
FROM REGULATOR SYNTH +5V MODULE

SOURCE
VARIOUSSTATION

CONTROL SIGNALS AID +10V +10V 78MODULE CONVERTER FROM
BACKPLANE

REGULATOR SOURCE

CUSTOM

CIRCUITRY REGULATOR F--"--_ DIGITAL +5V
SOURCE

+5V CUSTOM CUSTOM DRIVER
SPI BUS REGULATOR ANALOG +5V 'RECEIVER

TO/FROM SPI BUS (CLOCK & DATA)
SPI BUS (CLOCK& DATA) SOURCE CIRCUITRY

STATION
CONTROL

450 KHZ

MODULE
FILTER

vco
CIRCUITRY

CIRCUITRY

SYNTHESIZER
CIRCUITRY +911

14.4 MHZ CONTROLSELECT TATION

BUS
TO/FROM

CRYSTAL/ MODULE
vco TIMING

BANDSHIFT SELECT CIRCUITRY
CIRCUITRY

8 "SUPER 2NDLO

PIO PHASE FREQUENCY FILTER veo
+O1V CIRCUITRY

CHANGE
P2801 FILTER BYPAS

VCO CIRCUITRY (UPPER % OF BAND)

21MHZ + 2.5 MHZ
BUFFER OSCILLATOR

SCM REFERENCE
FROM cr f'od BUFFER 21 MHZ

AMP.

OUTPUT

PUMP FILTER MATCHING
DOWN (425 TO 47.5 VDC) +91¥

FEEDBACK CO CIRCUITRY (LOWER % OF BAND)

AMP

Figure 2. Quantar/Quantro UHF (Ranges 1 thru 4) Receiver Module Functional Block Diagram

5/15/93 68P81086E48-A 7

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



® MOTOROLA RECEIVER MODULE
Includes TRF6551A Receiver Board

DESCRIPTION

The Quantro 800 MHz Receiver Module is described in this section. A general description, identification of controls,
indicators, and inputs/outputs, a functional block diagram, and functional theory of operation are provided. The infor-
mation provided is sufficient to give service personnel a functional understanding of the module, allowing mainte-
nance and troubleshooting to the module level. (Refer also to the Maintenance and Troubleshooting section of this
manual for detailed troubleshooting procedures for all modules in the station.)

General Description
The Receiver Module provides the receiver functions for the Quantro
800 MKz station. The receivermodule is comprised of a Receiver Board
and a ceramic preselector (mounted on board), all contained within a
slide-in module housing. The receivermodule performs highly selective
bandpass filtering and dual down conversion of the station receive rf sig-
nal. A custom receiver IC then performs an analog to digital conversion
of the received signal and outputs a differential data signal to the Station
Control Module.

Overview of Circuitry
The receiver module contains the following circuitry:

e Frequency Synthesizer Circuitry- consisting of a phase-locked
loop and VCO, generates the 1st LO injection signal

e Ceramic Preselector Filter - provides 7-pole bandpass filtering
of the station receive rf input

e Receiver Front End Circuitry - performs filtering, amplification,
and the 1st down conversion of the receive rf signal

® Custom Receiver IC Circuitry - consists of a custom ICwhich per-
forms the 2nd down conversion, filtering, amplification, and ana-
log to digital conversion of the receive signal

e Address Decode & A/D Converter Circuitry - performs address
decoding to provide board and chip select signals; aiso converts
analog status signals to digital format for transfer to Station Con-
trol Module

e Local Power Supply Regulation - accepts + 14.2 dc input and
outputs + 10V and +5V dc operating voltages
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Quantro 800 MHz Station Functional Manual

CONTROLS, INDICATORS, AND INPUTS/OUTPUTS

Figure 1 shows the receiver module controls, indicators, and all inout and output external connections.
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Figure 1. Quantro 800 MHz Receiver Module Controls, Indicators, and Inputs/Outputs
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Quantro 800 MHz Receiver Module

FUNCTIONAL THEORY OF OPERATION

The following theory of operation describes the operation of the receiver circuitry at a functional level. The information
is presented to give the service technician a basic understanding of the functions performed by the module in order
to facilitatemaintenance and troubleshooting to themodule level. Refer to Figure 2 for a block diagram of the receiver
module.

Synthesizer and VCO Circuitry

68P81086E76-00
8/15/92

introduction

The synthesizer and VCO circuitry generate the 1st LO injection signal for
the 1st mixer in the receiver front end circuitry. Functional operation of
these circuits is as follows.

Phase-Locked Loop

The phase-locked loop (PLL) IC receives frequency selection data from
the Station Control Module microprocessor. Once programmed, the PLL
IC compares a 2.1 MHz reference signal (from the Station Control Mod-
ule) with a feedback sample of the VCO output. Depending on whether
the feedback signal is higher or lower in frequency than the 2.1 MHz refer-
ence, correction pulses are generated. (The width of these correction
pulses is dependent on the amount of difference between the 2.1 MHz
reference and the VCO feedback.)

The up/down pulses from the PLL IC are fed to a charge pump which out-
puts a dc voltage proportional to the pulse widths. This de voltage is then
low-pass filtered and fed to the VCO as the CONTROL VOLTAGE. (Note
that if a frequency change is requested by the microprocessor, the low-
pass loop filter is momentarily bypassed to accelerate the frequency
change.)

vco
The de control voltage from the synthesizer is fed to dual VCOs which
generate the 1st LO injection signal. One VCO generates signals in the
upper halff of the band, while the otherVCO generates signals in the lower
half of the band. Only one VCO is active at a time. Selection of the active
VCO is provided by a BANDSHIFT signal from the PLL IC.

The active VCO responds to the de control voltage and generates the ap-
propriate rf signal. This signal is fed through a buffer amplifier and imped-
ance matching and output to the 1st LO injection amplifier in the receiver
front end circuitry. A sample of the injection signal is returned to the PLL
IC (via a feedback buffer) to serve as a VCO feedback signal.
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Quantro 800 MHz Station Functional Manual

Receiver Front End Circuitry

Custom Receiver IC Circuitry

The receive rf input is fed from the antenna to a 7-pole ceramic preselec-
tor filter which provides highly selective bandpass filtering. The output
of the preselector filter is then low-pass filtered, amplified, image fil-
tered, and fed to one input of the 1st mixer. The signal is mixed with the
1st LO injection signal (generated by the synthesizer/VCO circuitry) to
produce a 73.35 MHz ist i-f signal.
The 1st i-f signal is 2-pole bandpass filtered and fed to an amplifier. The
amplifier gain (high or low) is determined by an AGC switch circuit that
is controlled by an AGC select signal from the Station Control Module.
The amplified ist i-f signal is then 4-pole bandpass filtered and fed to
the rf input of the custom receiver IC.

The custom receiver IC provides additional amplification, filtering, a sec-
ond down conversion, and finally analog to digital conversion of the 2nd
i-f signal. The digital receive signal is then sent via differential driver cir-
cuitry to the Station Control Board. This data signal contains the neces-
sary | and Q quadrature information, AGC information, and other data
transfer information required by the Station Control Module to process
the receive signal. (Note that the recovered audio signal is in digital for-
mat throughout the station circuitry, resulting in a more noise-free, linear
receiver. Analog audio is present only in the external speaker driver cir-
cuitry on the Station Control Board and on the Wireline Interface Board
at the phone line connections to and from the station.)

The remainder of the custom receiver IC circuitry consists of timing and
tank circuits to support the internal oscillator, 2nd LO synthesizer circuit-
ry, and 2nd i-f circuitry.
A serial bus allows data communications between the custom receiver
IC and the DSP ASIC located on the Station Control Board. This bus al-
lows the DSP ASIC to control various current and gain settings, establish
the data bus clock rate, program the 2nd LO, and perform other control
functions.
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Quantro 800 MHz Receiver Module

Address Decode and
A/D Converter Circuitry

Address Decode Circuitry

The address decode circuitry allows the Station Contro! Board to use the
address bus to select a specific device on a specific station board for
control or data communications purposes (via the SPI bus). If the board
select circuitry decodes address lines A2 thru A5 as the receivermodule
address, it enables the chip select circuitry. The chip select circuitry then
decodes address lines AO and A1 and generates chip select signals for
the PLL and A/D converter and the SYNTH ADAPT signal to control the
loop filter bypass switch in the synthesizer circuitry.

A/D Converter Circuitry

Analog signals from various strategic operating points throughout the re-
ceiver board are fed to the A/D converter, which converts them to a digital
signal and, upon request by the Station Control Module, outputs the sig-
nal to the Station Contro] Module via the SPI bus.

Voltage Regulator Circuitry
The voltage regulator circuitry consists of +10V and two + 5V regula-
tors. The + 10V regulator accepts a + 14.2V dc input and generates a
+10V dc operating voltage for the receiver board circuitry.

The + 10V regulator output also feeds two + 5V regulators which output
Custom Analog + 5V and Custom Digital + 5V dc operating voltages to
supply the custom receiver IC and Synthesizer IC. in addition, a +5V dc
operating voltage is input at the backplane (from the station power sup-
ply) to supply Digital + 5V to the remainder of the receiver board circuitry.
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Quantro 800 MHz Receiver Module
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(A) mororoLa STATION CONTROL MODULE
MODELS TRN7474A

TRN7475A
TRN7760A

DESCRIPTION

The Models TRN7474A, TRN7475A, and TRN7660A Station Control Modules (SCM) are described in this section.
Ageneral description, identification of controls, indicators, and inputs/outputs, a functional block diagram, and func-
tional theory of operation are provided. The information provided is sufficient to give service personnel a functional
understanding of themodule, allowingmaintenance and troubleshooting to themodule level. (Refer also to the Main-
tenance and Troubleshooting section of this manual for detailed troubleshooting procedures for all modules in the
station.)

General Description
The SCM serves as the main controller for the station. The SCM board
contains a 68302microprocessor, a 56002 Digital Signal Processor, and
support circuitrywhich combine to provide signal processing and opera-
tional control over the other station modules. The SCM also contains the
station operating software and codeplug which define the personality of
the station, including system capabilities (ASTRO, SECURENET,
intelliRepeater, etc.) and operating parameters such as output power
and operating frequency.

The Models TRN7474A, TRN7475A, and TRN7760A SCMs provide three
levels of capabilities and standard features. The TRN7474A is consid-
ered the basicmodel, suitable formost conventional systems not requir-
ing MRTI, Data (GCC), 6809 trunking, or /ntelliRepeater capabilities. The
TRN7475A provides for MRTI, Data (GCC), and 6809 trunking capabili-
ties, and is easily upgraded to support /nte/liRepeater applications. The
TRN7760A is a full-featured model and is required for use in

IntelliRepeater applications. Specific differences among the three mod-
els are shown throughout the functional block diagram (Figure 2).
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Quantar and Quantro Station Products

Overview of Circuitry
The SCM contains the following circuitry:

Host Microprocessor and Host ASIC - two ICs which comprise
the central controller of the SCM and station.

Non-VolatileMemory - consists of EPROMs that contain the sta-
tion operating software and an EEPROM that contains the station
codeplug data

DRAM Memory - Dynamic RAM into which station software is
downloaded and executed

External Line Interface Circuitry - provides interface between the
SCM and external devices such as /nfelliRepeater DLAN ports,
RSS port, and miscellaneous backplane connectors

Digital Signal Processor (DSP) and DSP ASIC Circuitry- performs
high-speed processing of audio and signaling data signals

Station Reference Circuitry - generates the 2.1 MHz reference
signal used throughout the station

HDLC Bus Control Circuitry - provides bus control to allow Host
Microprocessor communications port SCC1 to communicate with
the Wireline interface Board and other optional modules via the
HDLC interprocessor communications bus

Audio Interface Circuitry - routes the various audio input signals
(such as microphone, wireline, and receiver audio) to output de-
vices (such as external speaker, built-in local speaker, and exciter
modulation inputs)

Input / Output Ports Circuitry - three 16-line output buses allow
miscellaneous control signals to be sent to various circuits
throughout the station; two 16-line input buses allow miscella-
neous inputs to be received from throughout the station

Front Panel LEDs and Switches - general purpose input/output
ports control eight status LEDs and accept inputs from four mo-
mentary switches, all located on the SCM front panel

Supply Voltages Circuitry - contains filtering and regulator cir-
cuitrywhich accepts + 14.2 Vand +5 V from backplane and gen-
erates the operating voltages required by the SCM circuitry

68P81086E29-0
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TRN7474A/TRN7475ATRN7760A Station Control Modules

CONTROLS, INDICATORS, AND INPUTS/OUTPUTS

Figure 1 shows the SCM conirols, indicators, and all input and output external connections.
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Figure 1. Station Control Module Controls, Indicators, and Inputs/Outputs (TRN7475A shown)
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Quantar and Quantro Station Products

FUNCTIONAL THEORY OF OPERATION

The following theory of operation describes the operation of the SCM circuitry at a functional level. The information
is presented to give the service technician a basic understanding of the functions performed by the module in order
to facilitate maintenance and troubleshooting to the module level. Refer to Figure 2 for a block diagram of the SCM.

Host Microprocessor/
Host ASIC Circuitry

Host Microprocessor

The Host Microprocessor (uP) serves as the main controller for the SCM
(and station). The uP, an MC68302 running at a clock speed of 16.5 MHz
(from the Host ASIC), controls the operation of the station as determined by
the station software (contained in two EPROMs) and the station codeplug
(EEPROM).

The yP provides three general-purpose serial communications buses, as
follows:

e SCC1 - Used as the Interprocessor Communications Bus (HDLC
protocol) to allow the Host uP to communicatewith theWireline Inter-
face Board and other optional modules

e SCC2 - Used as primary port to allow the station to connect into the
local network of an /ntelliRepeater trunking site; bus is connected to

9-pin D-type connector located on backplane (DLAN1) via a dual
LocalTalk Interface IC and bus transceiver (p/o External Line Interface
Circuitry on SCM board)

e SCC3 - Used as redundant port to allow the station to connect into
the local network of an IntelliRepeater trunking site; bus is multi-
plexed between 1) a 9-pin D-type connector located on backplane
(DLANZ2) via a dual LocalTalk Interface IC and bus transceiver (p/o
Extemal Line Interface Circuitry on SCM board), and 2) a 25-pin D-
type connector located on backplane (future use) via EIA-232 bus
receivers/drivers.

The pP is equipped with a 23-line address bus used to access the non-vo-
latile memory, DRAM memory, and provide control (via memory mapping)
for other circuitry in the SCM. A 16-line data bus (buffered for the non-vola-
tile and DRAM memory) is used to transfer data to/from the SCM memory,
as well as other SCM circuitry.

Host ASIC

The Host ASIC operates under control of the Host HP to provide a number
of functions, as follows:

e SPi Bus - The SPI bus is used as a general-purpose communica-
tions bus to allow the Host »P to communicate with other modules
in the station.

@ DRAM Controller - provides signais necessary to access and re-
fresh the DRAM memory.

(continued)
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TRN7474A/TRN7475ATRN7760A Station Control Modules

Host Microprocessor/
Host ASIC Circuitry
(Continued)

Non-Volatile Memory

e Battery Backup Select (Reset) - The Host ASIC generates a RESET
signal which is used to select (via a multiplexer) the source of the
DRAM backup signals [either from the Host ASIC (under normal con-
ditions), or the Battery Backup DRAM Refresh Circuitry (under battery
backup conditions)].

e Host uP Clock - The Host ASIC buffers the 33 MHz crystal out-
puts, performs a divide-by-2, and outputs a clock signal for the
Host pP at 16.5 MHz.

e Address Decoding - provides decoding of addressing from Host
pP and generates corresponding chip select signals for various
SCM devices, such as DRAM, EPROM, DUART, I/O Ports, DSP,
and intemal Host ASIC registers.

e Interrupt Controller - accepts interrupt signals from various SCM
circuits (such as the DSP and DUART), prioritizes the interrupts
(based on hardware-defined priority ranking), and sends interrupt
and priority level information to Host pP (via IPL lines 1-3).

Station Software EPROMs

The station software resides in two 256K x 8 EPROMs. These EPROMs
are accessed by the Host pP via the 23-line Host Address Bus and the
16-line Host Data Bus.

Codeplug EEPROM

The datawhich determines the station personality resides in an 8K x 8 code-
plug EEPROM. Stations are shipped from the factory with generic default
data programmed into the codepiug EEPROM. Field programming is per-
formed during instaliation using the RSS to enter additional customer-spe-
cific data, such as site output power, time-out timer settings, etc.

68P81086E29-0
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Quantar and Quanitro Station Products

DRAM Memory

Note:
Models TRN7474A and TRN7475A con-
tain two 256Kx 8DRAMSIMMs (addition-
al memory required for use in
intelliRepeater applications.

Note:
Battery backup circuitry is provided as
part ofModel TRN7760A only.

External Line Interface
Circuitry

DRAM Memory and Addressing

Each SCM contains a minimum of .5 Mbyte of DRAM into which the station
software code is downloaded and run. The DRAM also provides short-term
storage for data generated/required during normal operation. Read and
write operations are performed using the Host Address and Data buses in

conjunction with column and row select lines from the Host ASIC.

DRAM Battery Backup and Refresh Circuitry

During normal operation (not in battery backup mode), the DRAM
memory locations are sequentially refreshed by the address bus and col-
umn and row signals from the Host ASIC. If dc power to the SCM should
be interrupted, a multiplexer (p/o the DRAM Memory Circuitry) selects
row and column signals generated by the Battery Backup DRAM Refresh
Circuitry, which is powered by VBB from the Battery Backup Circuitry (re-
fer to Supply Voltages Circuitry, page 11).The DRAM will be refreshed for
up to approximately 60 minutes until main power has been restored.

HDLC Bus Transceiver

A high-impedance bus transceiver interfaces the HDLC-protocol com-
munications bus used by the Host pP to communicate with the Wireline
Interface Board and other optional modules via an interprocessor com-
munications bus. This bus is provided by one (SCC1) of three general-
purpose serial ports provided by the Host pP.

intelliRepeater DLAN Network Ports

Primary (DLAN1) and redundant (DLAN2) ports are provided on the sta-
tion backplane to allow the station to connect into the local network of
an IntelliRepeater trunking site. These DLAN ports are provided by
Host pP serial communication buses SCC2 and SCC3.

SCC2 serves as one of two inputs to a Dual Loca/Talk interface IC which
provides the TXD and RXD signals required by the primary DLAN port.
These signals are connected to a 9-pin D-type connector located on the
station backplane, which typicallymates with CcaPhoneNETadaptermod-
ule connected into the /nte/liRepeater local network.

SCC3 serves as the other of two inputs to the Dual Local/Taik Interface IC
and provides a redundant DLAN port at the station backplane.

RSS Port

A9-pin D-type connector is provided on the SCM front panel to allow ser-
vice personnel to connect a PC loaded with the Radio Service Software
(RSS) and perform programming and maintenance tasks. The RSS port is
provided by a DUARTwhich interfaces with the Host Data Bus. The DUART
communicates with the RSS port via EIA-232 Bus Receivers/Drivers.
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TRN7474A/TRN7475ATRN7760A Station Control Modules

Digital Signal Processor (DSP)
and DSP ASIC Circuitry

General

All station transmit and receive audio/data is processed by the DSP and
related circuitry. This circuitry includes the DSP IC, the DSP ASIC, and the
DSP ASIC interface Circuitry. All audio signals input to or output from the
DSP are in digitized format.

inputs to the DSP circuitry are:

Digitized receive signals from the Receiver Module

® Audio from handset ormicrophone connected to appropriate SCM
front panel connector; signal is digitized by CODEC IC (p/o Audio
Interface Circuitry) before being sent to DSP via Audio Interface
Bus

@ Digitized voice audio/data fromWireline Interface Board and other
optional modules via TDM bus

@ ASTRO modem data from Wireline Interface Board via HDLC bus

@ SECURENETmodem data fromWireline interface Board via HDLC
bus

Outputs from the DSP circuitry are:

e Digitized voice audio/data from DSP to Wireline Interface Board
and other optional modules via TDM bus

Digitized voice audio from DSP to external speaker, built-in
speaker, or handset earpiece via Audio Interface Bus and Audio
Interface Circuitry

e Digitized voice audio/data from DSP to Exciter Module (modula-
tion signals) via Audio Interface Bus and Audio Interface Circuitry

Digital Signal Processor (DSP)
The DSP, a 56002 operating at a clock speed of 40 MHz, accepis and
transmits digitized audio to/from the various modules in the station. The
DSP provides address and data buses to receive/transmit digitized au-
dio (via the DSP ASIC) and to access the DSP program and signal pro-
cessing algorithms contained in three 32K x 8 SRAM ICs.

DSP ASIC

The DSP ASIC operates under control of the DSP to provide a number of
functions, as follows:

e Interfaces with the DSP via the DSP address and data buses

Accepts 16.8 MHz signal from Station Reference Circuitry and out-
puts a 2.1 MHz reference signal used throughout the station

Provides interfaces for the HDLC bus, TDM bus, and serial bus
used to communicate with the Receiver Module,

e Accepts digitized data from Receiver Module via DSP ASIC Inter-
face Circuitry

e Provides interfaces for several A/D and D/A converters
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Quantar and Quaniro Station Products

Station Reference Circuitry

Note:
Two BNC connectors (one located on
SCM frontpanel, the other located on the
station backplane) are provided to allow
an external § MHz source to be input to
the OSC,, input to the PLL to perform fre-
quencynetting. Refer to theMaintenance
section in this manual for recommended
intervals and procedures for netting the
Station reference.

HDLC Bus Control Circuitry

The Station Reference Circuitry consists of a phase-locked loop com-
prised of a high-stability VCO and a PLL IC. The output of the VCO is a
16.8 MHz signal which is fed to the DSP ASIC. The ASIC divides the sig-
nal by 8 and outputs a 2.1 MHz signal which is separated and buffered
by a splitter and output to the Exciter Module and Receiver Module as
2.1 MHz REF.

The Station Reference Circuitry may operate in one of three modes:

® NormalMode - Inthismode, the control voltage is turned off (via
control voltage enable switch) and the high-stability VCO oper-
ates in an open loop mode; stability of the VCO in this mode is
1 PPM per year.

@ Manual Netting Mode - Periodically, an external 5 MHz source
is required to fine tune, or "net", the 16.8 MHz reference signal. In
this mode, the PLL compares the 5 MHz reference and a sample
of the 16.8 MHz VCO output and generates up/down pulses. The
Host pP reads the pulses (via SPi bus) and sends correction sig-
nals (via SPI bus) to the VCO to adjust the output frequency to
16.8 Mhz +0.3 ppm.

e High-Stability Mode - For some systems (e.g., Simulcast sys-
tems), the free-running stability of theVCO is unacceptable for op-
timum system performance. Therefore, an external 5 MHz source
is connected permanently to one of the BNC connectors. In this
mode, the PLL compares the 5 MHz reference and a sample of the
16.8 MHz VCO output and generates a dc correction voltage. The
control voltage enable switch is closed, allowing the control voit-
age from the PLL to adjust the high-stability VCO frequency to
16.8 Mhz +0.3 ppm. The VCO operates in this closed loop mode
and is continually being frequency controlled by the control volt-
age from the PLL.

The HDLC Bus Control Circuitry provides high-impedance buffering and
data routing for the Interprocessor Communications Bus (a serial data
bus implementing HDLC protocol). This bus allows the Host to com-
municate with the microprocessor located on the Wireline Interface
Board and other optional modules via an interprocessor communica-
tions bus.
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TRN7474A/TRN7475ATRAN7760A Station Control Modules

Audio Interface Circuitry
General

The Audio Interface Circuitry interfaces external analog audio inputs and
outputs with the DSP circuitry.

External Audio Sources

A multiplexer, under control of the Host uP, is used to select one of eight
possible extemal audio input sources (four for diagnostic loopback sig-
nals, three for future use, and one for handset ormicrophone audio). The
selected audio source signal is converted to a digital signal by the A/D
portion of the CODEC IC and sent to the DSP ASIC via the Audio Interface
Bus. The DSP circuitry processes the signal and routes it to the desired
destination.

External Audio Destinations

Digitized audio from the DSP circuitry is input to the D/A portion of the
CODEC IC and is output to one of three external devices:

Extemal Speaker - connects to RJ-11 jack ( rc ) located on
SCM front panel

e Handset Eampiece/Microphone - connects to RJ-11 jack ( )
located on SCM front panel

e Local Built-In Speaker - intemal speaker and %W audio amplifi-
er; may be switched on/off and volume controlled by using
volume up (1) and down ( [™) buttons on SCM front panel

ExciterModulation Signals

Digitized audio/data intended to be transmitted from the station is output
from the DSP circuitry to a D/A converter via the TX/Voice Audio signal
(p/o the Serial Synchronous Interface bus, connected between the DSP
and the DSP ASIC). The digitized signal is converted to analog, level
shifted and amplified, and fed to a 0-6 kHz filter. The output of the filter
is then fed to one of the inputs of amultiplexer. The output of themultiplex-
er is fed to two individual digitally controlled potentiometers (each of
which is adjusted by the Host pP via the SPI Bus) and output to the Exciter
Module as modulation signals VCO MOD AUDIO and REF MOD AUDIO.

68P81086E29-0
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Quantar and Quantro Station Products

Input/Output Ports

Front Panel LEDs and
Switches
Note:
Refer to the Troubleshooting section of
thismanual forcomplete details on the in-
terpretation of the LEDs.

Note:
Refer to the Operation section ofthisman-
ual for complete details on the use of the

Input Ports

Two general-purpose 16-line input ports are provided to allow various
input signals from the SCM and station circuitry to be accepted and sent
to the Host »P. The two ports (I/O Port PO In and I/O Port P1 In) are each
comprised of 16 lines which come from circuitry in the SCM as well as
other modules in the station via the backplane. The buses are input to
buffers which make the data available to the Host pP via the Host Data
Bus. Typical inputs include the pushbutton switches located on the SCM
front panel and the MIC PTT signal from the handset/microphone.

Output Ports

Four general-purpose 16-line output ports are provided to allow various
control signals from the Host wP to be output to the SCM and station cir-
cuitry via the backplane. The four ports (I/O Port PO Out thru I/O Port P3
Out) are each comprised of 16 lines which come from the Host Data Bus
via latches. Typical output control signals include the control lines for the
eight LEDs located on the SCM front panel and the local speaker enable
signal.

LEDs

Eight status LEDs are provided on the SCM front panel to provide visual
indications of various station operating conditions.The LEDs are con-
trolled by eight lines from I/O Port PO Out.

Switches

Four momentary contact pushbutton switches are provided on the SCM
pushbutton switches. front panel to allow various station functions to be selected. Depressing

a pushbutton causes 2. high to be sent to the Host pP via I/O Port PO In.

10 68P81086E29-0
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TRN7474A/TRN7475ATRN7760A Station Control Modules

Supply Voltages Circuitry
Supply Voltages Circuitry

The SCM contains on-board regulator and filtering circuitry to generate
the various operating voltages required by the SCM circuitry. + 14.2 V
and + 5V from the backplane are used as sources for the following sup-
ply voltage circuits:

® +10V Regulator Circuitry - provides + 10V dc anda +5 5Vrefer-
ence voltage (1% of + 10V) for the Audio Interface Circuitry in the
SCM.

@ VCCA Supply Circuitry - provides VCCA (+ 5V) anda + 2.5 Vref-
erence voltage (2 of VCCA) for the Audio Interface Circuitry in the
SCM.

e Filtering Circuitry - filters the + 14.2 V and + 5V from the back-
plane to provide A+ and VCC, respectively, for the SCM digital
Circuitry.

DRAM Supply Power and Battery Backup Circuitry

The DRAM memory and support circuitry operate from supply voltage
VBB (+5V). VBB is generated by one of two circuits, depending on
whether the battery backup option is installed. Each circuit is described
below.

WARNING

if the BatteryBackup Option is installed, the DRAM supply circuitry con-
sists of a switching power supply IC, a + 3.6V NiCad battery, and battery
revert and charging circuitry. With VCC (+ 5V from the station backplane)
present, the switching power supply iC accepts VCC and generatesVBB
to power the DRAM memory and associated support circuitry located in
the SCM. The battery charging circuitrymaintains a charge on the NiCad
battery. If VCC should fail (station power turned off, module malfunction,
etc.), the NiCad battery provides input power to the switching power sup-
ply IC, which continues to generateVBB to keep the DRAM memory pow-
ered up and refreshed. This continues until VCC is restored. The battery
backup option provides approximately 60minutes of DRAM data protec-
tion.

Do not dispose oftheNiCadbat-
tery in an incinerator as thismay
cause battery to explode.

Do not short the contacts of the
battery together as this may
cause battery to explode.

If the BatteryBackup Option is not installed, VCC (+ 5V) from the back-
plane is jumpered to supply VBB to power the DRAM memory and asso-
ciated support circuitry located in the SCM. Without battery backup, any
interruption of VCC results in the loss of all data contained in the DRAM
memory located in the SCM.
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Figure 2. TRN7474A/TRN7475A/TRN7660A Station Control Module Functional Block Diagram (1 of 3)
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MOTOROLA WIRELINE INTERFACE
BOARD

MODEL TRN7477A

DESCRIPTION

The Model TRN7477 Wireline Interface Board is described in this section. A general description, identification of

jumpers, indicators, and inputs/outputs, functional block diagrams, and functional theory of operation are provided.
The information provided is sufficient to give service personnel a functional understanding of the module, allowing
maintenance and troubleshooting to the module level. (Refer also to the Maintenance and Troubleshooting section
of this manual for detailed troubleshooting procedures for all modules in the station.)

General Description
TheWireline Interface Board (WIB) serves as the interface between the cus-
tomer telephone lines and the station equipment. EachWIB contains circuit-
ry to interface with a variety of telephone line configurations and signal
types. In addition, the board contains a connector to accept one modem
card. This card is required to interface with a 9.6kbps (ASTRO) input.

The WIB is installed behind the Station Control Module front panel, and is
connected via the backplane to a 50-pin Telco connector located on the
rear panel of the station. Additionally, a separate cable connects to a con-
nector mounted on the WIB and routes the phone line connections to a
screw terminal connector mounted on the backplane. For domestic (USA)
applications, phone line connections may be made to either the 50-pin
Telco connector or the screw terminal connector.

Overview of Circuitry
TheWIB contains the following circuitry:

e Audio and Data Circuits the WIB provides a number of voice
and data circuits which interface with the customer phone lines

Microprocessor - serves as themain controller for theWIB; com-
municates with the Station Control Module microprocessor, inter-
faces with the ASTRO and SECURENET data signals, and pro-
vides monitoring and control for a variety of on-board I/O circuits

e Peripheral Application Specific IC (PASIC) - primarily responsi-
ble for injecting and retrieving PCM voice signals into/from the
TDM (time division multiplex) bus that connects from the WIB to
the Station Control Module

e DC Remote Detection - circuitry provides current sensing and
detection for dc remote control of station

e Simulcast Processing Circuitry - circuitry is provided for sum-
ming and contro! of Simulcast PL and reverse burst tones
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Quantar and Quantro Station Products

Figure 1 shows the WIB jumpers, indicators, and all input and output external connections.
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Figure 1. TRN7477 Wireline Interface Board Jumpers, Indicators, and Inputs/Outputs
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TRN7477AWireline Interface Board

FUNCTIONAL THEORY OF OPERATION

The following theory of operation describes the operation of the WIB circuitry at a functional level. The information
is presented to give the service technician a basic understanding of the functions performed by the module in order
to facilitate maintenance and troubleshooting to the module level. Refer to Figure 2 for an overall block diagram of
theWIB, and Figure 3 thru Figure 6 for block diagrams for 2-wire voice, 4-wire voice, 9.6kbps (ASTRO), and 12kbps
SECURENET signal paths.

Functional Overview
(Refer to Figure 2)

Introduction

As mentioned previously, the WIB serves as the interface between the
customer telephone lines and the station equipment. In general, theWIB
processes and routes all voice and/or data signals between the station
equipment and the landline equipment (e.g., a control center, modem,
etc.).

As shown in the block diagram in Figure 2, theWIB contains a micropro-
cessor with RAM and EPROM, a Peripheral Application Specific IC
(PASIC), one 4-wire audio circuit, and one 2-wire audio circuit. Also pro-
vided are a dc remote decoding circuit, Simuicast processing circuitry,
and miscellaneous I/O circuits. All of these circuits are described in the
following paragraphs.

Microprocessor Circultry

TheWIB microprocessor (P) provides overall control of the WIB opera-
tion, provides two serial bus links, and communicates with themicropro-
cessor in the Station Control Module.

TheWIB operating code and other parameters are stored in two 128k x 8
EPROMS. Short term storage is provided by two 32k x 8 RAM ICs.

The »P data bus is connected to each of the PASICs to provide control
and to input and output 12kbps SECURENET data.

Two serial bus links are provided and managed by the pP. One of these
is dedicated to interfacing with a plug-in modem card for 9.6kbps
(ASTRO) applications. The other serial link is used to interface with the
microprocessor in the Station Control Module using HDLC protocol.

Peripheral Application Specific IC (PASIC)

One PASIC is provided on theWIB to interfacewith the various audio/data
circuits. In general, the PASIC is responsible for accepting either PCM
voice information (for 4-wire or 2-wire operation) or 12kbps secure data
(12kbps SECURENEToperation) and routing the information to the proper
destination (i.e., from landline to station, and from station to landline).
Details of the signal paths are provided in Description of Audio/Data
Signal Paths !ater in this section.
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Quantar and Quantro Station Products

Functional Overview
(Cont'd)
(Refer to Figure 2)

Audio/Data Circuits

EachWIB contains circuitry for one 4--wire audio/data circuit, one 2-wire
audio/data circuit, one 9.6kbps (ASTRO) data circuit, and one 12kbps
SECURENET data circuit. As shown in the block diagram, the PASIC and
its associated circuitry function to provide the following signal paths:

4-wire voice audio from landiine to station, and from station to
landline

® 2-wire voice audio from landline to station, and from station to
landline

® 9.6kbps (ASTRO) modem data from landline to station, and from
station to landline

@ 12kbps SECURENET modem data from landline to station, and
from station to landline

Description of Audio/Data Signal Paths provided later in this section
contains block diagrams of each of the major signal paths along with an
explanation of the signal flows.

DC Remote Detection

The WIB contains circuitry to monitor the Line 1 Audio and Line 2 Audio
input lines and detect dc control currents. The detection outputs
(+12.5mA, +5.5mMA, +2.5mA, and -2.5mA) are de voltages (nominaily
either +.7V or +5V) which are fed to an A/D converter. The converter
serves as a comparator and interprets the inputs as highs and lows. The
data is then sent serially to the microprocessor.

Miscellaneous Inputs/Outputs

The following inputs and outputs are provided on the WIB. These lines
may be assigned various functions according to customer specifica-
tions.

One (1) optically-coupled inputs

Seven (7) transistor-coupled inputs
@ One (1) relay closure outputs (normally open contacts)
@ Three (3) transistor-coupled outputs

Simulcast Processing Circuitry

Summing and gating circuitry is provided on the WIB to allow PL tones,
reverse burst, and TX audio (GEN TX DATA) to be combined and output
to the VCO in the Exciter Module (after signal processing by the SCM) to
directlymodulate the rf carrier. The simulcast circuitry is controlled by the
Station Control Board microprocessor via theWIB microprocessor and
the PASIC on the WIB.
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TRN7477A Wireline Interface Board
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Quantar and Quantro Station Products
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TRN7477A Wireline interface Board

Description of Audio/Data
Signal Paths

Note:
For domestic (USA) version WIB, phone line
connectionsmaybemade at either the 50-pin
Telco connectoror the screw terminal connec-
toron the station backplane. 2-wire audio con-
nections are made at Line 2 Audio.

For systems using de remote control, set
jumpers JU1008 and JU1009 as shown be-
low for 2-wire applications:

Four levels ofgain adjustment are provided by
circuitry on the WIB for Landline-to-Station
and Station-to-Landline audio paths. Addi-
tional fine level adjustments are performed in
Software in the Station Control Module.

(Note that a sample of the outbound signal is
fed from one of the output transistors to the
cancellation amplifier in the landline to station
circuitry. This signal is used to cancel the out-
bound signal and allow the inbound signal to
pass through the landline to station circuitry.)

e/a

2-Wire Voice Audio Path (Refer to Figure 3)

Voice audio signals sent to/from the station via 2-wire copper pair are
processed by the 2-wire audio circuit on theWIB (Line 2 Audio). The au-
dio transformer in this circuitmay have both inbound and outbound audio
signals present simultaneously, and therefore employs circuitry to pass
audio in each direction while cancelling the altemate signal. The 2-wire
audio circuit operates as follows:

Landline to Station balanced audio is input to the primary of an audio trans-
former. The signal is induced into the transformer secondary and fed to an
amplifier. [Note that jumper fields in parallel with both the primary and sec-
ondary coils provide for selectable impedance matching. For domestic
(USA) versions, the jumpers should be set at 600 0 as shown below.]

The amplifier sums the inbound and outbound signals and feeds one in-
put to the cancellation amplifier. The other input to this arnplifier is the out-
put signal only. A cancellation of the outbound signal results, and the out-
put from this amplifier is the inbound signal only. The signal is fed to a
buffer (through jumper JU1010 placed in the 2-wire position, as shown
below) which feeds the gain adjust circuitry. Under control of the PASIC,
the gain control circuitry provides eight levels of gain adjust (3, 8, 13, 18,
23, 28, 33, and 38 dB).

The output of the gain adjust circuitry is fed to an A/D converter, which digi-
tizes the audio signal into a PCM output. This output is fed serially to the
PASIC, which places the data in the proper TDM timeslot (as instructed by
the microprocessor in the SCM) and output to the SCM on the TDM Bus.

WIRELINE
INTERFACE

BOARD

@ G

2-WiRE
DC REMOTE

A \
JU1008 JU1009

O fees O

Station to Landline audio is input to the PASIC in the form of PCM data
onthe TDM bus. The PASIC extracts the data and feeds it to a D/A conver-
ter, which takes the PCM data and converts it to an analog audio signal.
The audio signal is fed to the gain adjust circuitry. Under control of the
PASIC, the gain control circuitry provides four levels of gain adjust (OdB,
-60B, -12dB, and -18dB).

The output of the gain adjust circuitry is fed thru a 2-pole low-pass filter
and into the inputs of two amplifiers. The outputs of the amplifiers are fed
to two transistors which are connected in a push-pull configuration to
drive the primary of an audio transformer. The audio signal is induced into
the secondary and output to the landline system (via either the 50-pin
Telco connector or screw terminal connector) as balanced audio.
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Quantar and Quaniro Station Products

Description of Audio/Data
Signal Paths (Continued)

Note:
For domestic (USA) version WIB, phone line
connections may be made at either the
50-pin Telco connector or the screw termi-
nal connector on the station backplane.
Landline to Station signals are connected at
Line 1 Audio. Station to Landline signals are
connected at Line 2 Audio.

For systems using dc remote control, set
jumpers JU1008 and JU1009 as shown be-
low for 4-wire applications:

Four levels ofgain adjustment are providedby
circuitry on the WIB for Landline-to-Station
and Station-to-Landline audio paths. Addi-
tonal fine level adjustments are performed in
Software in the Station Control Module.

4-Wire Voice Audio Path (Refer to Figure 4)

Voice audio signals sent to/from the station via 4-wire copper pairs are
processed by the 4-wire audio circuit on the WIB (Line 1 Audio &
Line 2 Audio). The 4--wire circuit operates as follows:

Landline to Station balanced audio is input to the primary of an audio
transformer. The signal is induced into the transformer secondary and fed
to a buffer (through jumper JU1010 placed in the 4-wire position, as
shown below). [Note that jumper fields in parallel with both the primary
and secondary coils provide for selectable impedancematching. Fordo-
mestic (USA) versions, the jumpers should be set at 600N as shown be-
low.]

The buffer output is fed to the gain adjust circuitry. Under control of the
PASIC, the gain control circuitry provides eight leveis of gain adjust
(3, 8, 13, 18, 23, 28, 33, and 38 dB).

The output of the gain adjust circuitry is fed to an A/D converter, which
digitizes the audio signal into a PCM output. This output is fed serially
to the PASIC, which places the data in the proper TDM timeslot (as in-
structed by themicroprocessor in the Station Control Module) and output
to the SCM on the TDM Bus.

Station to Landline audio is input to the PASIC in the form of PCM data
ontheTDM bus. The PASIC extracts the data and feeds it to a D/A conver-
ter, which takes the PCM data and converts it to an analog audio signal.
The audio signal is fed to the gain adjust circuitry. Under control of the
PASIC, the gain control circuitry provides four levels of gain adjust (OdB,
-6dB, -12dB, and -18dB).
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The output of the gain adjust circuitry is fed thru a 2-pole low-pass filter
and into the inputs of two amplifiers. The outputs of the amplifiers are fed
to two transistors which are connected in a push-pull configuration to
drive the primary of an audio transformer. The audio signal is induced into
the secondary and output to the Jandline system (via either the 50-pin
Telco connector or screw terminal connector) as balanced audio.
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Quantar and Quaniro Station Products

Description of Audio/Data
Signal Paths (Continued)

Note:
For domestic (USA) version WIB, phone line
connections may be made at either the
50-pin Telco connector or the screw termi-
nal connector on the station backplane.
Landline to Station signals are connected at
Line 1 Audio. Station to Landline signals are
connected at Line 2 Audio.

For systems using dc remote control, set
jumpers JU1008 and JU1009 as shown be-
low for 4-wire applications:

Four levels ofgain adjustment are providedby
circuitry on the WIB for Landline-to-Station
and Station-to-Landline audio paths. Addi-
tonal fine level adjustments are performed in
Software in the Station Control Module.

4-Wire Voice Audio Path (Refer to Figure 4)

Voice audio signals sent to/from the station via 4-wire copper pairs are
processed by the 4-wire audio circuit on the WIB (Line 1 Audio &
Line 2 Audio). The 4--wire circuit operates as follows:

Landline to Station balanced audio is input to the primary of an audio
transformer. The signal is induced into the transformer secondary and fed
to a buffer (through jumper JU1010 placed in the 4-wire position, as
shown below). [Note that jumper fields in parallel with both the primary
and secondary coils provide for selectable impedancematching. Fordo-
mestic (USA) versions, the jumpers should be set at 600N as shown be-
low.]

The buffer output is fed to the gain adjust circuitry. Under control of the
PASIC, the gain control circuitry provides eight leveis of gain adjust
(3, 8, 13, 18, 23, 28, 33, and 38 dB).

The output of the gain adjust circuitry is fed to an A/D converter, which
digitizes the audio signal into a PCM output. This output is fed serially
to the PASIC, which places the data in the proper TDM timeslot (as in-
structed by themicroprocessor in the Station Control Module) and output
to the SCM on the TDM Bus.

Station to Landline audio is input to the PASIC in the form of PCM data
ontheTDM bus. The PASIC extracts the data and feeds it to a D/A conver-
ter, which takes the PCM data and converts it to an analog audio signal.
The audio signal is fed to the gain adjust circuitry. Under control of the
PASIC, the gain control circuitry provides four levels of gain adjust (OdB,
-6dB, -12dB, and -18dB).
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Description of Audio/Data
Signal Paths (Continued)

Note:
For domestic (USA) version WIB, phone line
connections may be made at either the
§0-pin Telco connector or the screw termi-
nal connector on the station backplane.
Landline to Station signals are connected at
Line 1 Audio. Station to Landline signals are
connected at Line 2 Audio.

The WIB is equippedwith a connector to ac-
cept a plug-in ASTRO modem card.

TRN7477AWireline Interface Board

9.6KBPS (ASTRO) Modem Data Path (Refer to Figure 5)

9.6kbps (ASTRO) modem data signals are sent to/from the station via
4-wire copper pairs and are processed by the 4-wire audio circuit on the
WIB (Line 1 Audio & Line 2Audio). The 4-wire circuit operates as follows:

Landline to Stationmodem data is input to the primary of an audio trans-
former as balanced audio. The signal is induced into the transformer sec-
ondary and fed to a buffer (through jumper JU1010 placed in the 4-wire
position, as shown at the bottom of page 8). [Note that jumper fields in

parallel with both the primary and secondary coils provide for selectable
impedance matching. For domestic (USA) versions, the jumpers should
be set at 600 0 as shown in the 4-wire diagram at the bottom of page 8.]

The buffer output is fed to cea modem (a separate cardwhich plugs into the
WIB) which converts themodem signal to detected data. The data signai
is then fed to the microprocessor over a serial bus. The microprocessor
sends the data to themicroprocessor in the Station Control Module over
an interprocessor communications bus (HDLC protocol).

Station to Landline modem data is input to the microprocessor from the
Station Control Modulemicroprocessor via the interprocessor communi-
cations bus (HDLC protocol). The microprocessor feeds the data to the
modem which converts the data to a modem signal.

The output of the modem is fed to the gain adjust circuitry. Under control
of the PASIC, the gain control circuitry provides four levels of gain adjust
(OdB, -6dB, -12dB, and -18dB).
The output of the gain adjust circuitry is fed thru a 2-pole low-pass filter
and into the inputs of two amplifiers. The outputs of the amplifiers are fed
to two transistors which are connected in a push-pull configuration to
drive the primary of an audio transformer. The modem data signal is in-
duced into the secondary and output to the landline system (via either the
50-pin Telco connector or screw terminal connector) as balanced audio.
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Quantar and Quantro Station Products

Description of Audio/Data
Signal Paths (Continued)

The Quantar station supports SECURENET
transparentmode only.

Note:
For domestic (USA) version WIB, phone line
connections may be made at either the
50-pin Telco connector or the screw termi-
nal connector on the station backplane.
Landline to Station signals are connected at
Line 1 Audio. Station to Landline signals are
connected at Line 2 Audio.

12KBPS SECURENETModem Data Path (Refer to Figure 6)

12kbps SECURENETmodem data signals are sent to/from the station via
4-wire copper pairs and are processed by the 4-wire audio circuit on the
WIB (Line 1 Audio & Line 2 Audio). The 4-wire circuit operates as follows:

Landline to Stationmodem data is input to the primary of an audio trans-
former as balanced audio. The signal is induced into the transformer sec-
ondary and fed to a buffer (through jumper JU1010 placed in the 4-wire
position, as shown at the bottom of page 8). [Note that jumper fields in

parallel with both the primary and secondary coils provide for selectable
impedance matching. For domestic (USA) versions, the jumpers should
be set at 600 © as shown in the 4-wire diagram at the bottom of page 8.]

The buffer output is fed through a 3-pole low-pass filter to a limiter, which
converts the modem signal to a data signal. The output of the limiter is
fed to the PASIC as serial data.

The PASIC sends the data to the microprocessor as 8-bit parallel data
over the data bus.The microprocessor sends the data to the micropro-
cessor in the Station Control Module over an interprocessor communica-
tions bus (HDLC protocol).

Station to Landline modem data is input to the microprocessor from the
Station Control Modulemicroprocessor via the interprocessor communi-
cations bus (HDLC protocol). The microprocessor feeds the data to the
PASIC as 8-bit paraliel data over the data bus.

The PASIC outputs the data serially through a 3-pole low-pass filter to
the gain adjust circuitry. Under control of the PASIC, the gain control cir-
cuitry provides four levels of gain adjust (OdB, -6dB, -12dB, and -18dB).
The output of the gain adjust circuitry is fed to the inputs of two amplifiers.
The outputs of the amplifiers are fed to two transistors which are con-
nected in a push-pull configuration to drive the primary of an audio trans-
former. The modem data signal is induced into the secondary and output
to the landline system (via either the 50-pin Telco connector or screw ter-
minal connector) as balanced audio.
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Description of Audio/Data
Signal Paths (Continued)
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TRN7477A Wireline Interface Board
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Figure 3. 2-Wire Voice Audio Path Functional Block Diagram

4-WIRE VOICE SIGNAL PATH CIRCUIT

GAIN CONTROL

'ON

'OR SCREWTERMINAL 'CONNECTOR

CONTROL
MODOLE
{TDM BUS)

Suite FROM PASIC

TELCO CONNECTOR {PLACED IN

GR SCREW TERMINAL CONNECTOR 4-WWIRE POSITION)

STATION BACKPLANE GAIN MVOICE
ADJUST AND DATA

UNE 1 AUDIO
BUFFER CIRCUITRY

JUMPER JUMPER STATION
CONTROLFROM LANDUNE: AOFIELD

ULETO STATON j BHC CONVERTER OM BUS}

PERIPHERAL
TELCO CONNECTOR. ASIC

STATION BACKPLANE
AMPUFIER. 'GAIN CONTROL

FROM PASIC

D/A
JUMPER JUMPER CONVERTER

FRON STATION: FIELDUNE 2 AUDIO FIELD
TO LANDLINE

PCM VOICE
AMPLIFIER LOW-PASS. ADJUST } "Sar"2-POLE GAIN

FILTER CIRCUITRY FROM
STATION

Figure 4. 4--Wire Voice Audio Path Functional Block Diagram

9/15/92, 68P81086E31-A 11

TRN7477A Wireline Interface Board

2-WIRE VOICE SIGNAL PATH CIRCUIT
GAIN G0NTR0

FROM PASC

2-WIRE POSITION)

ND CONTROL

P/O
CONVERTER fom 305)

TELCO CONNECTOR,

FROM STATION TO LANDLINE CONVERTER

MODULE
pM ays)

{PLACED INSIGNAL
INBOUND:UD

AMPUFIER GAIN j t j POM VOICE
ADJUST AND DATA

BUFFER
INBOUND &

STATIONOUTBOUND AMPLIFIER CIRCUITRY
SIGNALS:

MODULE

Of SCREW TERMINAL CONNECTOR LINE2 OUTBOUND SIGNAL

PERIPHERAL,
{USED FOR CANCELLATION)

STATION BACKPLANE:
AMPLIFIER cr -t asic

LINE aFAUDIO!
GAIN CONTROL

JUMPERFROM LANDLINETG STATION JUMPER FROM PASIC

AND FIELD D/AFIELD

2-POLE GAIN POM VOICE
LOW-PASS ADJUST AND DATA
FILTER s CIRCUITRY FROM

STATION
CONTROL

Figure 3. 2-Wire Voice Audio Path Functional Block Diagram

4-WIRE VOICE SIGNAL PATH CIRCUIT

GAIN CONTROL

'ON

'OR SCREWTERMINAL 'CONNECTOR

CONTROL
MODOLE
{TDM BUS)

Suite FROM PASIC

TELCO CONNECTOR {PLACED IN

GR SCREW TERMINAL CONNECTOR 4-WWIRE POSITION)

STATION BACKPLANE GAIN MVOICE
ADJUST AND DATA

UNE 1 AUDIO
BUFFER CIRCUITRY

JUMPER JUMPER STATION
CONTROLFROM LANDUNE: AOFIELD

ULETO STATON j BHC CONVERTER OM BUS}

PERIPHERAL
TELCO CONNECTOR. ASIC

STATION BACKPLANE
AMPUFIER. 'GAIN CONTROL

FROM PASIC

D/A
JUMPER JUMPER CONVERTER

FRON STATION: FIELDUNE 2 AUDIO FIELD
TO LANDLINE

PCM VOICE
AMPLIFIER LOW-PASS. ADJUST } "Sar"2-POLE GAIN

FILTER CIRCUITRY FROM
STATION

Figure 4. 4--Wire Voice Audio Path Functional Block Diagram

9/15/92, 68P81086E31-A 11

ht
tp

s:
//r

ad
io

so
ftw

ar
e.

su



Quantar and Quantro Station Products
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(A) MoroRoLa SATELLITE RECEIVER
BACKPLANE BOARD

MODEL TRN7480A
c

DESCRIPTION

The TRN7480A Backplane Board provides the electrical interconnections for the plug-in modules of a Quantar
Satellite Receiver. The board also provides the connectors necessary to interface the satellite receiver to phone
lines,and other communications andmaintenance equipment. This section provides a general description, identifica-
tion of inputs/outputs, and a pin-out listing for ail interface connectors, including information on signal names, func-
tions, and levels.

General Description
The backplane board (mounted across the rear of the Quantar satellite
receiver card cage) is constructed with connectors on both sides. The
connectors on one sidemate with the various plug-inmodules; the con-
nectors on the other side allow interface connections between the satel-
lite receiver and the phone lines and other communications and mainte-
nance equipment.

As shown in Figure 1, a metal shield mounts over the rear of the back-
plane board to provide protection for the circuit board runners and con-
nector solder pads, ESD protection, and RFI shielding. This shield also
provides a mounting location for the antenna connector bracket and the
satellite receiver grounding !ug.

BACKPLANE

OOSYigg

PROTECTIVE
METAL SHIELD

gaat

(7851)

Figure 1. Backplane (Shown with Protective Metal Shield Removed)
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Quantar Satellite Receiver Functional Manual

vocation
OCATION ¢oF BACKPLANE CONNECTORS

Figure 2 shows the location of the connectors on each side of the satellite receiver backplane board.
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Figure 2. Quantar Satellite Receiver Backplane (TRN7480A) Connector Locations (Front and RearViews)
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TRN7480A Satellite Receiver Backplane

BACKPLANE CONNECTORS INFORMATION.

Each connector on the backplane has been assigned a connector number. In some cases, the connector number
is stamped into the metal shield covering the rear of the backplane board. The connectors which accept the plug-in
modules are not marked. Table 1 lists each connector and its assigned number.

Figure 3 provides pin-out information for all connectors located on the rear of the backplane board. As shown, each con-
nector pin is defined by signal name, input or output (with reference to connector), to/from location, and a brief description
of the signal function. Note that pin-out information for any connectors intended for future applications is not shown. Also,
note that in the "To/From" column the source or destination of the signal is given as a connector number followed
by a pin number. The first number (preceded by a "#") represents the assigned connector number, followed by the
specific connector pin number.

Table 1. Assigned Connector Number vs Function/Location Information

Connector # Function/Location
1 Not used
2 Accepts plug-in Receiver Module #1

3 Not used
4 Accepts plug-in Receiver Module #2
5 Accepts bottom card-edge connector of plug-in Wireline Interface Board
6 Accepts top card-edge connector of plug-in Wireline Interface Board
7 Accepts bottom card-edge connector of plug-in Station Control Module
8 Accepts top card~edge connector of plug-in Station Control Module

Not used
10 Accepts plug-in Power Supply Module
11 Not used
12 Not used
13 Not used
14 Future Use
15 Future Use
16 Not used

17 50-pin Telco System Connector (accepts customer phone line connections, access to customer-defined inputs/outputs,
etc.; connector located on backplane at rear of satellite receiver)

18 Not used
19 Not used

Future Use
21 Future Use
2 Future Use
23 Not used

Battery Temperature 3-pin AMP-type connector (used to accept variable resistance proportional to temperature of
24 co-located storage batteries; connector located on backplane at rear of satellite receiver)
25 Not used
26 Not used
27 Not used
28 Not used
29 Not used

BNC input connector (used to accept 5 MHz reference signal from external frequency standard for calibrating reference
oscillator in Station Control Module; connector located on backplane at rear of satellite receiver; electrically connected
to BNC connector on front pane! of Station Control Module, allowing signal to be injected at either front or rear of satellite
receiver)
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to BNC connector on front pane! of Station Control Module, allowing signal to be injected at either front or rear of satellite
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TRN7480A Satellite Receiver Backplane

CONNECTOR #25

BATTERY CHARGER OUTPUT
Two RED (top) and two BLACK (bottom) wires to
battery revert connector mounted on station cage.

PHONE LINE INPUTS

LINE 1+

LINE 1 -

UNE 2 +
UNE 2-

5
6
7
8

CONNECTOR #17 SYSTEM 50-PIN TELCO

via 3-wire line cord.

5 MHZ INPUT
Accepts extemal 5 MHz Frequency Standard
for Calibrating Station Reference Oscillator
(located in Station Control Module);
5 MHz injection level = 1.0 + .5 V RMS

CONNECTOR #30 CONNECTOR #24 BATTERY TEMPERATURE

Pin Signal Input Output To/From Function

Line 14+ #6-pin1 Customer 4-wire Phone Line Input (Line 1+}
2 Line 2+ #6pin7 Customer 2-wire Phone Line Input/Output (Line 2+}
3 Une 3+ #6-pin 13 Customer 4-wire Phone Line Input (Line 3+)
4 Line 4+ #6-pin 19 Customer 4-wire Phone Line Output (Line 4+}
5 nla #8-pin2 Not used
6 Open nic Open

GND Station GND Station Ground
5 VDC Out 5V Bus +5V de from Power Supply (1 Amp Max.)

nia #6-pin 64 Not used
10 nia #6-pin 62 Not used

Aux Int #6~pin 60 Customer-defined transistor buffered nput
12 #6-pin 58Aux In 2 Customer~defined transistor buffered nput
13 Aux In 3 #6-pin 65 Customer-defined transistor buffered nput
14 Aux Jn 4 (RX nh) #6-pin 56 Customer-detined transistor buffered Input (Note 1)

15 Aux in #6-pin 63 Customer-detined transistor butiered nput
16 defined transistor buffered Inpu#6-pin 54Aux In 6 Customer
17 Aux In 7 (Channel 4) #6-pin 59 Customer-defined transistor buffered nput (Note 1}
18 Aux Out 7 #6-pin 52 N.O. contact of Relay A
19 Aux Out 8 #6-pin 57 N.O. contact of Relay B
20 Aux Out 9 #6-pin 50 N.O. contact of Relay C
21 Aux Out 10 #6-pin 51 NO. of Relay D
22 Aux ing #6-pin 48 Opto-solated customer-defined input (Opto A+)
23 Aux In 10 {channel 1) #6~pin 49 Opto~ isolated customer-defined nput (Opto B+)
24 Aux In 1t (Chanel 2) #6-pin 46 Opto-isolated customer-defined input (Opto C+)

Aux in 12 (Channel 3) #6-pin 43 Opto-isolated customer-defined input (Opto D+)
26 Line 1- #6-pin 2 Customer 4-wire Phone Line nput (Line 1-)
27 Line 2- #6-pin 8 Customer 2-wire Phone Line nput/Output (Line 2-)
28 Line 3- #6-pin 14 Customer 4--wire Phone Line Input (Line 3 -)
29 Line 4- #6-pin 20 Customer 4-wire Phone Line Output (Line 4)

n/a #8~pin 1 Not used
3] Open nic

GND StationStation GND
Staton

Ground
33 14.2 VDC Out 14.2V Bus +14.2 V de from Power Supply (1 Amp Max.)

Wa #6~pin 26 Not used
35 na #6-pin 27 Not used

Aux Out 1 (Failsoft Ind) #6-pin 28 Customer -defined transistor buffered output (Note 1)
37 Aux Out 2 (RX Code Det) #6~pin 29 Customer-defined transistor buffered output (Note 1)

Aux Out 3 #6--pin 30 Customer -defined transistor buffered output
Aux Out 4 #6-pin 31 Customer-efined transistor buffered output
Aux Out § #6-pin 32 Customer-defined transistor butfered output
Aux Out 6 #6--pin 33 Customer-defined transistor buffered output
Aux in & 34 Customer-defined transistor buffered input

43 Aux Qut 7 (RD Stat) #6~pin 35, N.O. contact of Relay A (Note 1}
Aux Out 8 N.O. contact of Relay B

45 Aux Out 9 #6~pin 37 N.O. contact of Relay C
46 Aux Out 10 N.O. contact of Relay D
47 Aux In & #6-pin39 Opto-isolated customer-defined input (OptoA-)
48 Aux in 10 #6-pin 42 Opto~isolated customer-defined input (Opto B-)
49 Aux tn 11 #6-pin 41 Opto-isolated customer-defined input (Opto C-)
50 Aux In 12 #6-pin 44 Opto-isolated customer-defined input Opto D-}

Pin # Signal Input To/From Function

1 GND Station GND Station Ground
2 BATT TEMP #10-pin 59 Variable resistance

proportional to battery
temperature from sensor near
storage batteries

3 GND Station GND Station Ground

Notes:
1. Some of the customer~ defined nputs and outputs have been preassigned wtih signal names and functions usually required

in typical receiver voting systems. These default preassignments have been made for customer convenience only, and may
be re-assigned as necessary. The preassigned signal names are shown in parentheses in the SIGNAL column.

Figure 3. TRN7480A Backplane Rear Connectors Pin-Out Information
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(A) MoroROLa POWER SUPPLY MODULE
INCLUDES MODELS:

TPN6186A (265W w/o Battery Charger; AC Input)
TPN6187A (265W with Battery Charger; AC Input)

DESCRIPTION

The Models TPN6186A/TPN6187A Power Supply Modules are described in this section. A general description, per-
formance specifications, identification of controls, indicators, and inputs/outputs, a functional block diagram, and
functional theory of operation are provided. The information provided is sufficient to give service personnel a function-
al understanding of the module, allowing maintenance and troubleshooting to the module level. (Refer also to the
Maintenance and Troubleshooting section of this manual for detailed troubleshooting procedures for all modules in
the station.)

General Description
The Models TPN6186A/TPN6187A Power Supply Modules each accept
an ac input (90-280 V ac, 47-63 Hz) and generate + 5V dc and + 14.2
dc operating voltages to power the station modules. Each power supply
module is comprised of several switching-type power supply Circuits,
power factor correction circuitry, battery charger/revert circuitry
(TPN6187A only), and diagnostics and monitoring circuitry, all contained
within a slide-in module housing.

The power supply module provides the following features:
® Auto-ranging for input voltage and frequency - circuitry automat-

ically adjusts for input ranges of 90-280 V ac and 47-63 Hz; no
jumpers, switches, or other settings are required

@ Input transient and EMI protection - MOV, gas discharge, and fil-
ter devices protect the power supply circuitry from ac line voltage
transients and electro-magnetic interference

@ Intermal voltage and current limiting - circuitry continually moni-
tors critical voltages and currents and shuts supply down if preset
thresholds are exceeded

e Temperature protection - module contains built-in cooling fan
which is thermostatically controlled; supply shuts down if temper-
ature exceeds preset threshold

e Diagnostic monitoring - critical internal parameters are continu-
ally monitored and reported to the Station Control Module, which
can automatically provide correction for certain operating condi-
tions

The Models TPN6186A and TPN6187A differ only in the inclusion of bat-
tery charger/revert circuitry (TPN6187A only). Unless otherwise noted,
the information provided in this section applies to both models.

©Motorola, Inc. 1992 Land Mobile Products Sector 68P81086E27-O
Printed in U.S.A. 1301 E. Algonquin Road, Schaumburg, IL 60196 7/1§/92- UP
All Rights Reserved
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Quantar VHF Station Functional Manual

DESCRIPTION (Continued)

Overview of Circuitry
The power supply module contains the following circuitry:

Input Conditioning Circuitry- consisting of ac line transient pro-
tection, EMI filtering, rectifier, and power factor correction circuitry,
and filtering.
Startup Inverter Circuitry - provides VCC forpower supply circuit-
ry during initial power-up
Main Inverter Circuitry - consists of switching-type power supply
that generates the + 14.211 dc supply voltage
+5V Inverter Circuitry - consists of switching-type power supply
that generates the +5 dc supply voltage
Clock Generator Circuitry - generates 267 kHz and 133 kHz clock
signals used by pulse width modulators in the three inverter cir-
cuits

Diagnostics Circuitry - converts analog status signals to digital
format for transfer to Station Control Module
Address Decode Circuitry - performs address decoding to pro-
vide chip select signals for the A/D and D/A converters

Battery Charging/Revert Circuitry (TPN6187A only) - charges ex-
ternal storage battery and automatically reverts to battery power
in case of ac power failure

68P81086E27-O
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TPN6186A/TPN6187A Power Supply Modules

enronmance SPECIFICATIONS

Table 1 shows the electrical performance specifications for the Models TPN6186A and TPN6187A Power Supply
Modules.

Performance Specifications

Table 1. TPN6186A/TPN6187A Power Supply Modules
Performance Specifications

Parameter Specification
Weight 6.5 kg (14.3 Ibs)

-30 to + 45° C (no derating)Operating Temperature Range -30 to + 60° C (derated)

Input Voltage Range 90 to 280 V ac
47 to 63 HzInput Frequency Range

Maximum Input Current 8.5A
+14.2Vdc +5%

Steady State Output Voltages +5.0Vdc +5%
+ 14.2 12.5A

Output Current Ratings +5.0 9A
no derating 265 W*

Total Output Power Rating
* including 50W for battery charger

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

High Frequency individual harmonic
Output Ripple voltage limits in 10 kHz-100 MHz

frequency band:

14.2V 1.5 mVp-p
5V 5 mV p-p

Short Circuit Current 0.5 A avg. max

68P81086E27-O
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Quantar VHF Station Functional Manual

Figure 1 shows the power supply module controls, indicators, and all input and output external connections.
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Figure 1. Power Supply Module Controls, Indicators, and Inputs/Outputs (TPN6186A shown)
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TPN6186A/TPN6187A Power Supply Modules

FUNCTIONAL THEORY OF OPERATION

The following theory of operation describes the operation of the power supply circuitry at a functional level. The infor-
mation is presented to give the service technician a basic understanding of the functions performed by the module
in order to facilitate maintenance and troubleshooting to the module level. Refer to Figure 2 for a block diagram of
the power supply module.

Input Conditioning Circuitry
introduction

The power supply module accepts ac power from an external source,
typically a 1 10V acwall receptacle. AC power is connected to themodule
via a 3--wire line cord plugged into an ac receptacle mounted on the sta-
tion backplane, into which the power supply module slides (blind mate
connection).

Transient and EMI Protection

The ac line input is fed to the power supply module circuitry via transient
protection and EMI filter circuits. The transient protection devices provide
protection against voltage spikes by providing an effective short to

ground under high voltage transient conditions. The EMI filter prevents
electrical noise generated by the power supply module from interfering
with other equipment connected to the same ac line circuit.

Front Panel On-Off Switch

Arocker-type switch located on the power supplymodule front panel al-
lows the power supply (and station) to be turned off by removing the ac
line input voltage.

Rectifier and Fittering Circuitry

The ac line voltage is rectified by a full-wave bridge rectifier and fed to
the Power Factor Correction/Boost Converter Circuitry.

Power Factor Correction/Boost Converter Circuitry

This circuitry consists of a switching-type power supplywhich generates
approximately 400V dc at the output of the filter circuitry. Additionally, this
circuitry monitors the ac tine input frequency and current and maintains
an in-phase relationship between the average current and input voltage.
This effectively makes the impedance of the power supply module ap-
pear resistive in order to satisfy regulatory agency requirements.

68P81086E27-O
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Quantar VHF Station Functional Manual

Startup Inverter Circuitry

Main Inverter Circuitry

This circuitry consists of a switching-type power supplywhich generates
a +12V dc supply voltage used by the power supply module circuitry
as VCC at the time of initial power up. When all supply voltages have sta-
bilized, this circuit is overridden by + 14.2 V BULK which continues to
supply VCC to the module circuitry.

The circuitry consists of a pulse width modulator (PWM) running at 13 kHz
(intemal circuitry provides clock signal during initial power up). The PWM
output pulses control a transistor switch which repetitively gates voltage (di-
vided down 400 V dc from the Input Conditioning Circuitry) to the primary
of the startup isolation transformer. The result is an induced voltage in the
secondary winding which feeds two half-wave rectifier circuits. One circuit
provides the +12V dc Startup Bias voltage (used by the module circuitry
as initial VCC), and the other provides raa BULK DETECT signal used by the
Diagnostics Circuitry to generate the AC FAIL signal.

Overview

Themain inverter circuitry is comprised of a switching-type power supply
which generates a + 14.2 V dc supply voltage. This voltage is used as
the source for the + 5 V inverter circuit in the power supply module, as
well as the + 14.2V supply voltage for the station modules (via the back-
plane).

Switching Power Supply Operation

Themain inverter switching power supply consists of a pulse width mod-
ulator (PWM) running at 267 kHz. The PWM output pulses control a pair
of power FETs which alternately gate the 400 V dc (from the Input Condi-
tioning Circuitry) to the primary of the main isolation transformer. The re-
sult is an induced voltage in the three secondary windings of the trans-
former at 133 kHz rate.

Transformer Secondary Voltages
Themain isolation transformer has three secondarywindings, as follows:

® Battery ChargerWinding - used to provide an ac source to the
switching-type power supply portion of the battery charger
Circuitry (TPN6187A only).

e Module FailWinding - operates in conjunction with a half-wave
rectifier circuit to provide a dc signal (Mod Fail) to the A/D conver-
ter (p/o Diagnostics Circuitry); indicates that the main inverter cir-
Cuitry is functioning properly.

® +14.2VWinding - operates in conjunction with a full-wave rec-
tifier circuit to generate a + 14.2Vdc supply voltage. Overcurrent
and overvolitage detect circuits monitor the circuit operation and,
if preset thresholds are exceeded, generate a shutdown signal
which is fed to the softstart circuitry to shutdown the main inverter.

68P81086E27-O
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TPN6186A/TPN6187A Power Supply Modules

+5 V Inverter Circuitry
Overview

The +5 V inverter circuitry is comprised of a switching-type power sup-
ply which generates a +5 V dc supply voltage. This voltage is used as
the +5 V supply voitage for the station modules (via the backplane).

Switching Power Supply Operation
The + 5Vinverter switching power supply consists of a pulse widthmod-
utator (PWM) running at 133 KHz. The PWM output pulses control a power
FET which repetitively gates the + 14.2 V dc (from the Main Inverter Cir-
Cuitry) to the filtering circuitry. The result is a +5 V dc supply voltage.

Protection Circuitry

An overvoltage detect circuit monitors the output voltage and, if preset
thresholds are exceeded, generates a shutdown signal which is fed to
the softstart circuitry to shutdown the main inverter. Upon an overvoitage
detection, a FET crowbar circuit immediately discharges the output to
protect other modules in the station.

An overcurrent detect circuit monitors the current draw from the +5 V in-
verter circuit and, if a preset threshold is exceeded, shuts down the +5
V inverter. If the overcurrent condition lasts for a preset length (approx.
50 msec), the surge current delay circuit generates a shutdown signal
which is fed to the softstart circuitry to shutdown the main inverter.
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Quantar VHF Station Functional Manual

Diagnostics Circuitry

Note: The cooling fan in the Power Sup-
plyModule is thermostatically controlled
andmay come on at any time during sta-
tion operation. Failure of the fan to rotate
continuously does not indicate a failure of
the module.

Address Decode Circuitry

Overview

The diagnostics circuitry consists of a 12-channel A/D converter which
converts analog status signals from critical points in themodule to digital
format for transfer to the Station Control Module via the SPI bus. Most of
the status signals are generated by detect circuits to indicate the status
of dc supply voitages and references.

Temperature Monitor and Control Circultry

A thermistor mounted on the power supply module heatsink provides a
varying resistance input to several detect and control circuits, as follows:

® Heatsink Status Detect - compares signal from thermistor to ref-
erence voltage to generate an output proportional to heatsink tem-
perature; signal is sent to Station Control Board via A/D converter
and SPI bus.

e Hi-Temp Detect - compares signal from thermistor to reference
voltage to generate a high temperature signal if preset threshold
is exceeded; signal is sent to softstart circuitry to shut down main
inverter if overtemperature condition is detected.

® Fan Control Circuitry- compares signal from thermistor to refer-
ence voltage to generate a fan control signal to turn on cooling fan
mounted in power supply module; also generated is a FAN ON
status signal which is sent to Station Control Board via A/D conver-
ter and SPI bus.

Note that a Fan Fault Detect circuit accepts a pulsed feedback sig-
nal from the cooling fan to indicate whether the fan is functioning
(when tumed on by Fan Control Circuitry); a FAN FAIL status signal
is sent to Station Control Board via A/D converter and SPI bus

Status LED Indicators

Two LEDs located on the power supplymodule front panei indicatemod-
ule status as follows:

e AC On- lights GREEN when power supply module is turned on
and functioning properly; LED turns offwhen module is turned off,
ac power is removed, or module startup circuitry is in fail mode

e Module Fail- lights RED when power supply module is in fail
mode; LED turns off when module is functioning properly

The address decode circuitry allows the Station Control Board to use the
address bus to select either the D/A converter (Battery Charging/Revert
Circuitry) or the A/D converter (Diagnostics Circuitry) for communications
via the SP! bus. Typical communications include reading status signals
from the Diagnostics Circuitry and providing charger output controi sig-
nals to the Battery Charging Circuitry.
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TPN6186A/TPN6187A Power Supply Modules

Battery Charging/Revert
Circuitry (TPN6187A Only)

Overview

The Battery Charging/Revert Circuitry charges an external storage bat-
tery and automatically reverts to battery power in case of an ac power
failure. The circuitry offers features such as output short circuit protection,
battery temperature monitoring, and immediate revert to battery backup
with no interruption of station operation.

Switching Power Supply Operation

The battery charging circuitry consists of a switching power supply com-
prised of a pulse width modulator (PWM) running at 133 kHz. The PWM
output pulses control a power FET which repetitively gates the +33 V
dc (from a circuit comprised of a secondarywinding on themain isolation
transformer and a full-wave rectifier and filter) to the filtering circuitry. The
result is a dc voltage used to charge an externallymounted storage bat-
tery. The output of the charging circuit is controlled by charger output se-
lect lines from the Station Control Board via the SPI bus and D/A conver-
ter. (In determining the appropriate charger output voltage, the Station
Control Board uses parameters such as battery type, equalize voltage,
battery temperature, and float voltage which are entered via the RSS at
the time of installation.)

Battery Revert Circuitry

In case of ac power failure, a battery revert relay is energized which
places the storage battery on the + 14.2 V bus, thus maintaining station

Note: The duration of battery-supplied operation under battery backup power. An SCR in parallel with the relay

relay contacts against arcing.
Station operation depends on the capac contacts provides instantaneous battery revert and protection for the

ity of the installed battery.

A 3-pin connector located on the station backplane allows the connec-
tion of an externallymounted thermistor to provide an indication of battery
temperature. The thermistor resistance is converted to a voitage signal
(BAT TEMP) proportional to battery temperature. The BAT TEMP signal
is sent to the Station Control Module via the A/D converter and SPI bus.
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TPN6186A/TPN6187A Power Supply Modules
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@) MOTOROLA POWER SUPPLY MODULE
INCLUDES MODELS:

TRN7802A (210W; 12/24V DC Input)
TRN7803A (210W; 48/60V DC Input)

DESCRIPTION

The Models TRN7802A/TRN7803A Power Supply Modules are described in this section. A general description, per-
formance specifications, identification of controls, indicators, and inputs/outputs, a functional block diagram, and
functional theory of operation are provided. The information provided is sufficient to give service personnel a function-
al understanding of the module, allowing maintenance and troubleshooting to the module level. (Refer also to the
Maintenance and Troubleshooting section of this manual for detailed troubleshooting procedures for all modules in
the satellite receiver.)

General Description
The Model TRN7802A Power Supply Module accepts an input of either
12 V dc or 24 V dc, while the Model TRN7803A Power Supply Module ac-
cepts an input of either 48 Vdc or 60 V dc. Each module generates
+5V dc and + 14.2V dc operating voltages to power the satellite receiv-
ermodules. Each power supply module is comprised of several switch-
ing-type power supply circuits and diagnostics and monitoring circuitry,
all contained within a slide-in module housing.

The power supply module provides the following features:
@ intemal voltage and current limiting - circuitry continually moni-

tors critical voltages and currents and shuts supply down if preset
thresholds are exceeded

Temperature protection - module contains built-in cooling fan
which is thermostatically controlled; supply shuts down if temper-
ature exceeds preset threshold

Diagnostic monitoring - critical intemal parameters are continu-
ally monitored and reported to the Station Control Module, which
can automatically provide correction for certain operating condi-
tions
Front panel On/Off switch with built-in circuit breaker (30A for
TRN7802A, 10A for TRN7803A)

TheModels TRN7802A and TRN7803A differ oniy in the required dc input
voltage. Unless otherwise noted, the information provided in this section
applies to both models.

©Motorola, Inc. 1993
Ail Rights Reserved
Printed in U.S.A. 1301
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Quantar Satellite Receiver Functional Manual

DESCRIPTION (Continued)

Overview of Circuitry
The power supply module contains the following circuitry:

Startup Inverter Circuitry - providesVCC forpower supply circuit-
ry during initial power-up
Main Inverter Circuitry - consists of switching-type power supply
that generates the + 14.2V dc supply voltage
+5V Inverter Circuitry - consists of switching-type power supply
that generates the +5 dc supply voltage
Clock Generator Circuitry - generates 267 kHz and 133 kHz clock
signals used by pulse width modulators in the three inverter cir-
cuits

Diagnostics Circuitry - converts analog status signals to digital
format for transfer to Station Control Module
Address Decode Circuitry - performs address decoding to pro-
vide chip select signals for the A/D and D/A converters
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TRN7802A/TRN7803A Power Supply Modules

PERFORMANCE SPECIFICATIONS

Table 1 shows the electrical performance specifications for the Models TRN7802A and TRN7803A Power Supply
Modules.

Performance Specifications

Table 1. TRN7802A/TRN7803A Power Supply Modules
Performance Specifications

Parameter Specification
Weight 6.5 kg (14.3 Ibs)

-30 to + 45° C (no derating)Operating Temperature Range -30 to + 60° C (derated)

Input Voltage Range
TRN7802A 10.5 - 34.5 V dc
TRN7803A 41 -72V dc

Maximum Input Current 8.5A
+14.2V dc +5%

Steady State Output Voltages +5.0Vdc +5%
+14.2 12.5A

Output Current Ratings +5.0 9A
Total Output Power Rating no derating 210W

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

Output Ripple High Frequency individual harmonic
voltage limits in 10 kKHz-100 MHz
frequency band:

14.2V 1.5mVp-p
5V 5 mV p-p

Short Circuit Current 0.5 A avg. max
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Quantar Satellite Receiver Functional Manual

CONTROLS, INDICATORS, AND INPUTS/OUTPUTS

Figure 1 shows the power supply module controls, indicators, and all input and output extemal connections.
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TRN7802A/TRN7803A Power Supply Modules

FUNCTIONAL THEORY (oF OPERATION

The following theory of operation describes the operation of the power supply circuitry at a functional level. The infor-
mation is presented to give the service technician a basic understanding of the functions performed by the module
in order to facilitate maintenance and troubleshooting to the module level. Refer to Figure 2 for a block diagram of
the power supply module.

Input Conditioning Circuitry
introduction

The power supply module accepts dc power from an external source,
typically a bank of storage batteries. DC power is connected to themod-
ule via a 4-wire dc input cable mounted on the satellite receiver back-
plane.

Transient and EMI Protection

The dc input is fed to the power supplymodule circuitry via transient pro-
tection and EMI filter circuits. The transient protection devices provide
protection against voitage spikes by providing an effective short to
ground under high voltage transient conditions. The EMI filter prevents
electrical noise generated by the power supply module from interfering
with other equipment connected to the same dc source.

Front Panel On-Off Switch and Breaker

Atoggle-type switch located on the power supplymodule front panel al-
lows the power supply (and satellite receiver) to be turned off by remov-
ing the dc input voltage. The switch controls a built-in circuit breaker
(rated at 30A for TRN7802A, 10A for TRN7803A) to provide overload pro-
tection for the power supply and satellite receiver circuitry.

Startup Inverter Circuitry
This circuitry consists of a switching-type power supplywhich generates
a +12V dc supply voltage used by the power supply module circuitry
as VCC at the time of initial power up. When all supply voltages have sta-
bilized, this circuit is overridden by + 14.2 V BULK which continues to
supply VCC to the module circuitry.

The circuitry consists of a pulse width modulator (PWM) running at 13 kHz
(intemal circuitry provides clock signal during initial power up). The PWM
output pulses control a transistor switch which repetitively gates voltage (di-
vided down 400 V dc from the Input Conditioning Circuitry) to the primary
of the startup isolation transformer. The result is an induced voltage in the
secondary winding which feeds two half-wave rectifier circuits. One circuit
provides the +12V dc Startup Bias voltage (used by the module circuitry
as initial VCC), and the other provides a BULK DETECT signal used by the
Diagnostics Circuitry to generate the DC FAIL signal.

68P81085E12-0 55/15/93
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in order to facilitate maintenance and troubleshooting to the module level. Refer to Figure 2 for a block diagram of
the power supply module.

Input Conditioning Circuitry
introduction

The power supply module accepts dc power from an external source,
typically a bank of storage batteries. DC power is connected to themod-
ule via a 4-wire dc input cable mounted on the satellite receiver back-
plane.

Transient and EMI Protection

The dc input is fed to the power supplymodule circuitry via transient pro-
tection and EMI filter circuits. The transient protection devices provide
protection against voitage spikes by providing an effective short to
ground under high voltage transient conditions. The EMI filter prevents
electrical noise generated by the power supply module from interfering
with other equipment connected to the same dc source.

Front Panel On-Off Switch and Breaker

Atoggle-type switch located on the power supplymodule front panel al-
lows the power supply (and satellite receiver) to be turned off by remov-
ing the dc input voltage. The switch controls a built-in circuit breaker
(rated at 30A for TRN7802A, 10A for TRN7803A) to provide overload pro-
tection for the power supply and satellite receiver circuitry.

Startup Inverter Circuitry
This circuitry consists of a switching-type power supplywhich generates
a +12V dc supply voltage used by the power supply module circuitry
as VCC at the time of initial power up. When all supply voltages have sta-
bilized, this circuit is overridden by + 14.2 V BULK which continues to
supply VCC to the module circuitry.

The circuitry consists of a pulse width modulator (PWM) running at 13 kHz
(intemal circuitry provides clock signal during initial power up). The PWM
output pulses control a transistor switch which repetitively gates voltage (di-
vided down 400 V dc from the Input Conditioning Circuitry) to the primary
of the startup isolation transformer. The result is an induced voltage in the
secondary winding which feeds two half-wave rectifier circuits. One circuit
provides the +12V dc Startup Bias voltage (used by the module circuitry
as initial VCC), and the other provides a BULK DETECT signal used by the
Diagnostics Circuitry to generate the DC FAIL signal.
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Quantar Satellite Receiver Functional Manual

Main Inverter Circuitry
Overview

Themain inverter circuitry is comprised of a switching-type power supply
which generates a + 14.2 V dc supply voltage. This voltage is used as
the source for the +5 V inverter circuit in the power supply module, as
well as the + 14.2V supply voltage for the satellite receivermodules (via
the backplane).

Switching Power Supply Operation

Themain inverter switching power supply consists of a pulse widthmod-
ulator (PWM) running at 67 kHz. The PWM output pulses control a power
FET bridge which altemately gate the input dc voltage (from the Input
Conditioning Circuitry) to the primary of the main isolation transformer.
The result is an induced voltage in the secondary windings of the trans-
former at 133 kHz rate.

Transformer Secondary Voltages

The main isolation transformer has two secondary windings, as follows:
@ Module FallWinding - operates in conjunction with a half-wave

rectifier circuit to provide a dc signa! (Mod Fail) to the A/D conver-
ter (p/o Diagnostics Circuitry); indicates that the main inverter cir-
cuitry is functioning properly.

@ +14,2VWinding - operates in conjunction with a full-wave rec-
tifier circuit to generate a + 14.2 Vdc supply voltage. Overcurrent
and overvoltage detect circuits monitor the circuit operation and,
if preset thresholds are exceeded, generate a shutdown signal
which is fed to the softstart circuitry to shutdown themain inverter.

68P81085E12-0
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TRN7802A/TRN7803A Power Supply Modules

+5 V inverter Circuitry
Overview

The +5 V inverter circuitry is comprised of a switching-type power sup-
plywhich generates a +5 V dc supply voltage. This voltage is used as
the +5 V supply voltage for the satellite receivermodules (via the back-
plane).

Switching Power Supply Operation

The +5V inverter switching power supply consists of a pulsewidthmod-
ulator (PWM) running at 133 kHz. The PWM output pulses control a power
FET which repetitively gates the + 14.2 V dc (from the Main Inverter Cir-
Cuitry) to the filtering circuitry. The result is Cca +5 V de supply voltage.

Protection Circuitry

An overvoitage detect circuit monitors the output voltage and, if preset
thresholds are exceeded, generates a shutdown signal which is fed to
the softstart circuitry to shutdown themain inverter. Upon an overvoltage
detection, a FET crowbar circuit immediately discharges the output to
protect other modules in the satellite receiver.

An overcurrent detect circuit monitors the current draw from the +5 V in-
verter circuit and, if a preset threshold is exceeded, shuts down the +5V
inverter. If the overcurrent condition lasts for a preset length (approx. 50
msec), the surge current delay circuit generates a shutdown signal which
is fed to the softstart circuitry to shutdown the main inverter.

68P81085E12-O
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Quantar Satellite Receiver Functional Manual

Diagnostics Circuitry

Note: The cooling fan in the Power Sup-
plyModule is thermostatically controlled
andmaycome on atany time duringsatel-
lite receiveroperation. Failure of the fan to
rotate continuously does not indicate a
failure of the module.

Address Decode Circuitry

Overview

The diagnostics circuitry consists of a 11-channel A/D converter which
converts analog status signals from critical points in themodule to digital
format for transfer to the Station Control Module via the SPI bus. Most of
the status signals are generated by detect circuits to indicate the status
of dc supply voltages and references.

Temperature Monitor and Control Circuitry

A thermistor mounted on the power supply module heatsink provides a
varying resistance input to several detect and control circuits, as follows:

e Heatsink Status Detect - compares signal from thermistor to ref-
erence voltage to generate an output proportional to heatsink tem-
perature; signal is sent to Station Control Board via A/D converter
and SPI bus.

Hi-Temp Detect - compares signal from thermistor to reference
voltage to generate a high temperature signal if preset threshold
is exceeded; signal is sent to softstart circuitry to shut down main
inverter if overtemperature condition is detected.
Fan Control Circultry- compares signal from thermistor to refer-
ence voltage to generate a fan control signal to tum on cooling fan
mounted in power supply module; also generated is a FAN ON
status signalwhich is sent to Station Control Board via A/D conver-
ter and SPI bus.

Note that a Fan Fault Detect circuit accepts a pulsed feedback sig-
nal from the cooling fan to indicate whether the fan is functioning
(when tumed on by Fan Control Circuitry); a FAN FAIL status signal
is sent to Station Control Board via A/D converter and SPI bus

Status LED Indicators

Two LEDs located on the power supplymodule front panel indicatemod-
ule status as follows:

@ On- lights GREEN when power supply module is tumed on and
functioning properly; LED tums offwhenmodule is tumed off, input
power is removed, or module startup circuitry is in fail mode
Module Fail- lights RED when power supply module is in fail
mode; LED tums off when module is functioning properly

The address decode circuitry allows the Station Control Board to use the
address bus to select the A/D converter (Diagnostics Circuitry) for com-
munications via the SPI bus. Typical communications include reading
status signals from the Diagnostics Circuitry.
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MOTOROLA ASTRO MODEM CARD
(Option X437AA)
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Figure 1. ASTRO Modem Card Installed onWireline Interface Board (4-wire Model Shown)

DESCRIPTION

Option X437AA provides a single ASTRO Modem Card for use with Quantar station products. The ASTRO Modem
Card provides the interface between the station and the wireline in systems using ASTRO 9.6 kbps signaling. The
card connects to the Wireline Interface Board, as shown in Figure 1. Note that 8--wire Wireline Interface Boards are
equipped with connectors for two ASTRO modem cards.

General Description
Themodem card acceptsASTROmodem signaling from thewireline and

face Board sections in thismanual for block diagrams showing the inter-

converts the signal to detected data, which is then fed to ihe Station Con-
trol Module for further processing. Data from the StationControl ModuleNote: The ASTRO modem card contains

no jumpers or switches and requires no ad
justments. The card is auto-configured

is fed to themodem card which converts the signal to anASTROmodem

upon station power-up. signal and outputs the signal to the wireline. (Refer to the Wireline Inter

face between the ASTRO modem card and the wireline/station.)
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