Installation and Operation Manual

SNV-12
Signaland-Noise Voter

Designed and Manufactured by:
Raytheon Company
5800 Departure Drive
Raleigh, NC 27616
phone: (919¥Y90-1011
email: voter.sales@raytheon.com

P/N 5951800200 Revision 82
March 2009



Bay"leml SNV-12 Operations Manual

FEDERAL COMMUNICATIONS COMMISSION
(FCC) COMPLIANCE NOTICE :
RADIO FREQUENCY INTERFERENCE NOTICE

This equipment has been tested and found to comply with the limits for a Class
A digital device, pursuant to Part 15 of the FCC Rul&kese limits are
designed to provide reasonable protection against harmful interference when
the equipment is operated in anemercial environment.This equipment
generates, uses, and can radiate radio frequency energy and, if not installed and
used in accordance with the instruction manual, may cause harmful
interference to radio communication®peration of this equipment ia
residential area is likely to cause harmful interference in which case users will
be required to correct the interference at their own expense.

CAUTION

Changes or modifications to this equipment not expressly approved by
Rayt heon c¢ oul althority o dperatétieis equipmentd s

NOTICE

Raytheon reserves the right to make changes to the equipment and
specifications without prior notice.

PROPRIETARY STATEMENT

The information contained in this manual is the propertiRaytheonand is
inteded for the purchaserds use only. It may
expressed written consentRaytheon. © 2009 Raytheon Company.
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Glossary
CIM Console Interface Modulg The SN\*12 module that interfaces the voter to a console.
Carrier Operated Relay | A signal from a receiver that gives a positive indication that a
COR carrier or signal is being received and that the receiver is
unsquelched. It has the same function as Carrier Operated Sq
(COS.
A voting mode in which, once a site is voted, it stays voted un
COR Lock all sites become squelched (the voting sequence ends), regai
of changes in relative signal qualities. Also caléding Lock
COS Carrier Operated Selch | SeeCOR
CPM Control Processor Modul{ The SN\*12 module that controls all aspects of system operaf
When the voter is first turned on and before @XySteeringis
Default TX applied (or after the expiration of tieoldover Timerfollowing
Site the application of TX steering), all console and Repeat Mode
transmissions are sent to the Default TX Site. This can eithen
set to theHome Siteor set toMulticast.
Dipswitch Dual In-Line Package A multi-unit switch that fits into a standard DIP integrated circ
Switch footprint. Usually contains eight or ten individual switches.
DSP Digital Signal Processing
EIA Keying Electronic Industries The keying tone sequence specified by the EIA is supported i
Sequence Association the SN\V12.
A tone sent continuously from a receiver to indicate a good lir
Guard Tone between the receiver and the voting system. Atesefguard
tone at any time indicates a line fault. Compare Witht Tone
A system with hangtime will remain in the transmit mode for t
Hangtime duration of the set hangtime beyond the time indicated by any
keying inputs. Théangtime prevents momentary transmitter
unkeying during brief pauses in the transmission.
Holdover Determines how long transrsteered console transmissions ar|
Timer Repeat Modevoted audio retransmissions will be sent to the
steered site, rather than to tBefault TX Site
. One of theDefault TX SiteSelections. The Home Site is the
Home Site lowestnumbered TXeligible SVM. A general coverage
transmitter is usually installed at the Home Site.
) One of theDefault TX SiteSelections. When the unit is set to
Multicast Multicast, all TX-eligible sites are keyed by consoleRepeat
Modetransmission (some restrictions apply).
PCB Printed Circuit Board
A tone sent from a remote receiver site to indicate a squelche
Pilot Tone receiver condition. The pilot tone is notched out of the RX aug
Al so called Aline proving t
Guard Tone
] ) Whenseveral receive sites share a single transmitter, the site
Primary Site associated with the transmitter is the Primary Site. The other

in the group are Auxiliary Sites. See aRX¥ Groups

Repeat Mode

Voted audio is retransmitted throughsites or through all sites
in anRX Group Also calledvVoted Site Talkthrough.

10
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Glossary

RX Groups

Associating a single transmitter with a group of receivers, or @
operations in which groups of sites function as a single unit.
referred to ad X Groups

RX

Receiver or Receiving

RX Only Site

Each SVM can be designated-
12 will not allow any keying via these sites.

SNR

Signalto-Noise Ratio

STARS

Smart Transmit and
Receive Steering

Raytheous transmit steering algorithm, based on the history o
which receiver site was voted best during the end of the votin
sequence, rather than simply on which receiver was voted las

SVM

Site Voter Module

The SNV*12 module that interfaces voting receivers and appli
variety of DSP algorithms to the RX audio input.

X

Transmit or Transmitter

TX Eligible

Each SVM is TXeligible (allowed to tramsit) as long as it has
not been designated &X Only Site, or is not the designated
Primary Site in anRX Group that does contain a Primary Site
Primary Sites lose T>¢ligibility if the they experience a Line
Fault and Group Lockout with Primary Site lsag¢ is enabled.
Otherwise, SVMs do not lose Faligibility if they experience a
Line Fault or are set to Disable.

TX Source
Priority

Either a dispatcher at the console or the users in the field ha
priority regarding which adio source is transmitted and when.
With simplex systemsConsole Priority allows the dispatcher to]
terminate currently voted communications, wtihleld Priority
prevents this. With duplex systems, voting and transmitting ¢
occur simultaneously, sogll'’X Source Priority determines
whether console transmissions are allowed to preempt the
retransmission of voted audio.

TX Steering,
Automatic

Console transmissi-bast ouvon(

See als&TARS

TX Steering,

Function Tone
Guided

Console tansmission routing based one of sefterction tone
embedded in the EIA Keying Tone sequence that accompanis
Console TX Audio input.

TX Steering; Console and voted audio repeadde transmission routing base

on logic input or R&232 command. The routing stays in effect
Manual, ) S . .

until the logic input is removed or the R32 command is
Latched .

rescinded.
TX Steering; Console and voted audio repeat mode transmission routiieg b
Manual, on a pulsed (momentary) logic input or an-B% command.
Momentary The routing stays in effect until théoldover Timerexpires.
Voted Site Voted audio is retransmitted through all sites or through all sit]
Talkthrough in a group. Also calle®epeat Moe.

. A voting mode in which, once a site is voted, it stays voted un

Voting Lock all sites become squelched (the voting sequends). Also

calledCOR Lock

11
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| 1 Overview I

1.1 Scope

This instruction manual provides the information necessary to install and operate tRE2SNV
DSPbased, 12 Site Voter.

1.2 Description

1.2.1 General

The SN\V12 will select, from up to 1ihdividual sites (or 36 in an expanded system), the input

with the best signal quality. For FM receivers, the SNV votes based on the noise level
present in the received signals. Alternatively, a full Sigodlloise Ratio (SNR) calculation

works beswith AM or HF systems. Individual plugp Site Voter Modules (SVMSs) use digital

signal processing (DSP) to measure noise and speech signal levels and to calculate the SNR.
Pilot tones or External COR inputs may be used to inform the voter when the neatéiver is
unsquelched. A Control Processor Module (CPM) controls the Site Voter Modules and a
Console Interface Module (CIM) provides monitoring of the voted signal. Together they
provide an interface to a command console or computer terminal.

1.2.2 Card Cage and Backplane

The Card Cage is a 19" wide EIA standard ramdunted Eurocard cage equipped with a
backplane board that the modules are plugged into. The modules PC Boards are 100 x 220
mm. The card cage height i1is 5.25" (3RU) te&
module and a power transformer assembly are located on a metal panel that is mounted to the
backplane. The AC module is a combination AC line filter, power cabt@embor, input

voltage selector and fuse holder. The backplane interfaces the outside world- via D
subminiature and terminal strip connectors, and internally to theiplogpdules via 64pin

card edge connectors. No active or passive electrical compamside on the backplane

board.

1.2.3 Power Supply Module

The Power Supply is a singlmard module that plugs into the lefiost slot in the backplane.

The power supply's backplane connector is offset relative to the connectdise fother
modules; this prevents improper location of the Power Supply Module in the slots reserved for
the other cards. In turn, these other modules cannot be plugged into the Power Supply slot.
The Power Supply incorporates a dpalimary line transfomer with a bridge rectifier and filter
capacitors to provide a +15V unregulated DC bus. The bus feeds a linear regulator that
supplies all modules with +12 VDC, and the bus also feeds a switching regulator that provides
-12 VDC. Each individual Site \ter Module contains a switching +5V regulator operating
from the +15V bus. The Power Supply can be powered by either 115 or 230 VAC or +12
VDC. A trickle charger output is provided at the DC Supply terminals for use with battery
backup operation.

1-1
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1.2.4 Consok Interface Module

The Console Interface Module is the interface
audio console; it takes in console audio for transmission and supplies the voted audio signal. To
faciltatesetp and troubl eshooting, the CIM6s front pa
voted audio or a combination of console transmit input audio and voted output audio. All
transmit audio is processed in thidudmBudul e, an

to be picked off by SVMs as directed by the CPM. The CIM can be set to detect EIA
sequences in the incoming Console TX audio to be used for transmitter keying, and to
condition audio output to transmitters by adding keying tones. Variablaldagitio delay
allows console transmit audio signals to be delayed to prevent loss of first syllables until all
system keying delays (including slawe-key repeaters) are past.

1.2.5 Control Processor Module

The SN\V12's ControlProcessor Module controls the entire voter via an internal-$pgled

serial bus; it requests and receives Signal Quality or SNR, Noise Level, COR Presence
(receiver squelched/unsquelched state) and Speech Present information from each Site Voter
Module. PTT inputs are presented on an interrupt basis (rather than by the module polling
process) for quick response. This information is used to make decisions that involve voting and
transmit steering, etc. The CPM also provides ar2BSserial port that lEws programming

and monitoring of all SNV12 functions via an external computer or serially interfaced console.
The CPM3 adds an Ethernet port for-gystem programming and an enhanced web brewser
based user interface for controlling and monitoringShg/-12 system. The front panel of the

CPM Module contains a Fault LED, along with three other LEDs that indicate the unit's status
in an expanded system, labeled: Master, Expansion 1 Expansion 2. In expanded systems, up to
three SNV12 chassis may be goected together to create a voting system of up to 36 sites.
The CPM3 has an additional LED on the front panel, labeled LINK, to indicate network link
status.

1.2.6 Site Voter Module

The SNV12 may house as many as 12 Site Voter Modules. Each of these modules interface
with an external radio receiver (and/or transmitter) and measures the Noise and Signal levels of
its receive audio. The signguality information is passed on to t8®M module for use as the

basis for voting. Other features and functions of this module include speech detection (for line
fault determination), adjustable RX audio delay, and transmit audio output. Front panel
switches allow any site to be eliminatedrfr voting or to be "Selected" as a voted site
regardless of its signal quality. Front panel LEDs indicate if the associated site is disabled,
voted, or selected for receive or transmit. Other LEDs indicate if the site's receiver is
unsquelched, when TXudio is being steered through this module to a transmitter at the
associated site, and if the module (or site) is experiencing a fault condition.

System transmitters should be connected to this module (rather than the CIM) as only the SVM
TX outputs havehe special TX audio features such as keying tones, hangtime, TX audio delay,
etc. The SVM module takes TX audio from the TX Audio bus on the voter backplane and
routes it through a gain stage and 600 ohm transformer on its way to the rear panel terminal
block. No processing of TX audio occurs on the SVM,; this is all done on the CIM Module.
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1.2.7 Compatibility With Previous-Version Modules

The SN\t 12 hardware has been upgraded several times to provide enhanced performance (and
sometimego deal with component obsolescend&'e arevery careful to provide compatibility
between hardware revisioms the fullest extent possible. The following serves as a guide to
compatibility between the various versions of voter modules.

At powerup, the M modde checls the revision of hardware installed in the chassis, along

with the softwarerevision currently installed imach module. fie CPM will verify that the

most current version of software (within the CPM) for each module type is the versidorsthat
currently loaded in that module. If the CPM noteg anfi n o t | at est, theeGPMs i 0n
will load the proper software into the module.

Incompatibility problems may occuf an attempt is made to place nesxgrsion hardware
modules into a chassis thout alsoupdating the CPM software. For example, if an SN
installed in an older chassis that contains only SYMhodules, along with a CP¥ that has
software from before the SV module was designed, the CPAMuvill be unable to recognize
the SVM-2 and will ignore it.

There is an easy and inexpensive way to resolve such diffieutiieply contact Customer
Service for a firmware IC to update a CPIMmodule, or download new CRBIcode directly
from our website.

In all cases, we strongly recommetheit you use the most recent version of CPM software due
to the addition of improvements and bug fixes. See Se8tairthis manual for more complete
informationregarding how to update software as well as a software revision history.

1.2.7.1 Console Interface Module

There are three versions: The GiMthe CIM2, and the CIM2A. All versions are compatible
with all other hardware versiord other modulesbutto usethe currentCIM-2A modulesin
an older chassishe SNV(1 2 6 s -1@Bddlemust haveevision 3.37 or higher. All resions
of CPM-3 software aréOK.

NOTE: Latest revisions of CPNI and CPM3 softwarealways preferred.

1.2.7.2 Site Voter Module

There are two version$he SVM-1 and the SVM2. All versions are compatible with all other
hardware versions, but the SYBmodules must have an appropriately recent version of
softwareinthe SNM. 2 6 s -1CP M

SVM-1: All revisions CPM1 and CPM3 software aréOK
SVM-2: CPM-1 sotware must be Rev 4.00 or higher. All reviss CPM3 areOK.
NOTE: Latest revisions of CPNI and CPM3 softwarealways preferred.

1.2.7.3 Control Processor Module

There are two versions: The CPMand the CPMB. All versions are compatible witAny
versions of SVMand CIM modules, though CPM software may require updating as
mentioned abve. Again, he most recent version of software is always recommended.
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1.2.8 Specifications

Table1-1:

Specifications

Site Voter Module RX Audio Inputs & Console TX Audio Input

Input Impedance TX Audio (CINR)

Balanced 600 ohms or unbalanced 50k ohms.

Input Impedance RX Audio (SVIR)

Balanced 600 ohrmsr 10k ohms, or unbalanced 10k ohms.

Input Level

-30 to +10 dBm, adjustable.

Pilot Tone Sensitivity

-24 dBm when set for 0 dBm audio.

RX Input Audio Delay

0 to 450 msec in 3Mmsec steps.

Voted Audio Output & Transmit Audio

Outputs

Output

Balanced 600 ohms.

Output Level

-20 to +11 dBm, adjustable.

Frequency Response

100 to 3000 Hz £1 dBAnN internal HPF can bdisabled to extend
low frequency response to approx. 40 Hz.)

Absolute Output Delay

Less than 10 milliseconds.

Distortion

Less than 1%, 120 to 3200 Hz @ 0 dBm.

Voting Comparator

Switching Time Betweefites

Less than 1 millisecond.

Unselected Output Rejection

Better than 60 dB.

Output Impedance

Balanced 600 ohms.

Voting Threshold

0 through 7 dB in 1 dB steps.

Parallel Control Inputs

Input Impedance

10k to 47k ohm pullp to +5V.

Threshold +2.5V Nominal.
Input Signal Range +30 VDC.
Protection Up To +200 VDC.

Parallel Control Outputs

Output Type

N-Channel Open Collector Transistor.

Maximum Sink Current

50 mA.

Maximum Open Circuit Voltage

+60 VDC.

SVM-2 E&M Interface

E&M Input (COR)

COR Active: Input Open Circuit or 0 VDC or Higher.
COR Inactive: Input Voltagel0 VDC or Lower.

E&M Output(PTT)

Relay Contact Closure (To internal ground or to external terminal

Serial Control/Status Interface

Serial Port

RS-232 DCE connector. Baud Rates: 300, 1200, 2400, 4800, 96(
19200, 38400, and 57600.

Ethernet Port

RJ45 Connector for 10/100 Ethernet

General/Environmental

AC Input Power

115 or 230 VAC +/15%, 4763 Hz, 100 VA type, 130 VA max.

DC Input Power

+11 to +15 VDC @ 5A, nom.

Size

5.250 H x DL(B33 x 48.3x 28Lrh)d

Operating Temperature

-20 to +60 degrees C.

Storage Temperature

-40 to +85 degrees C.
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Tablel1-1: Specifications
Humidity Up to 95% @ 55 degrees C.
Shock MIL -STD-810D, Method 516.3, Procedure VI.
Vibration MIL -STD-810D, Method 514.3, Category |.
Regulatory Compliance
FCC part 15 RFI Emissiors
TUV Safety for USA and Canada

Table1-2

Equipmentand Accessories Supplied

SNV-12 Chassis P/N 5951800000

Quantity Item P/N
1 SNV-12 Chassis
Il ncludes 190 Modul ar Card Cage,
PSM1APower Supply Module 5951-:813000
CPM-3 Consolelinterface Module 5061-101000
CIM-2A Control Processor Module 5041-:100000
Operation & Maintenance Manual 5951800200
Accessory Kit 5951800150
Consisting of
Qty Part Number  Description
1 0313037770 Line Cord
1 0360009100 Conn., cable, B9 plug
1 0360015000 Conn., cable, K15 receptacle
1 0360015100 Conn., cable, E15 plug
2 0650100000 Fuse, 3AG, 10A, 250V, fastcting, fuses low voltage DC bus (F1)
2 0640016100 Fuse, 5x20mm, 1.6A, 2%, time delay, for 230 VAC operation (F2)
2 0640030100 Fuse, 5x20mm, 3A, 250V, time delay, for 115 VAC operation (F2)
2 0650200200 Fuse, 3AG, 20A, 32V, fasicting, for DC operation (F3)
1 0827000001 Cable clamp for DB connectors
2 0827000004 Cable clamp for D15 connector
5 0837103200 Truss head screw, 1® 2 , 3/ 80 for rack mou
5 0848100001 Nylon washer, #10 for rack mounting
1 5951707000 Extender card assembly
SVM-2 Site Voter Module - P/N 5952112000
Quantity Item
1 Site Voter Module

Plugin module. As many as 12 Site Voter Modules may be plugged into thel2N\shassis.
Unused Site Voter Module slots on the Chassis are covered with blank plates.
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To purchase an SNV-12 Signal-To-Noise Voter, order one Chassis and as
many Site Voter Modules as desired (one per voting receiver; up to 12
per Chassis). For example, to order an SNV-12 Voter with 5 Site voter
Modules, request for one piece P/N 5951-800000 and 5 pieces P/N 5952-
112000. Additional site Voter Modules can be ordered at a later date and
easily installed in the chassis. Unused Site Voter Module slots are
covered by blank plates.

Table1-3 Optional Equipment Not Supplied

ltem P/N Description

Battery Backup Kit 5951895000 Backup Battery and Cabling

Expansion Cables 5951-896024 Connects 2 Chassis to Creat@4 Site Voting System
5951-896036 Connects 3 Chassis to Create a 36 Site Voting System

PTG 10 5973900000 Adds Pilot Tones to Remote Receiver Audio (See Se@)io

Pilot Tone Generator
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| 2 Field Setup Guide I

2.1 General

This Quick Start Guide describes a typical Si¥installation with multiple receivers, a single
transmitter, and a dispatch console. The SNAWoter can be set up for a wide variety of other
system configurations; please refer to the manual for advaagedbilities and options.

The SNV12 is configured and adjusted at the factory for the following;

e FM receivers(seline audio, not discriminator audio)

e 1950 Hzpilot tone from all receivers (¥ PTG10 Pilot Tone Generat is available
from Raytheoh

e E&M Console keying input to voter (relay closure to ground or low level logic input
signal activates the voterds PTT input)

e Hardwired transmitter keying output (open collector transistor pulls transmitter PTT
low; relay comact closure optiondl see next age

e Full Duplex (each SVM module set stmultaneously transmit and receive)
e Repeat Modérom Home Site\(oted audio is retransmitted via SVM modulg #1
e Console Priority(dispatchetransmissions preempt retransmission of voted audio

¢ All audio is 600 ohnbalanced; input/output audio levels are initially setli@dBm

+

Console T+X Audio : ; TB-13 ; RX Audio / Pilot Tone Receiver #1
PTT o + -— Site #1
Console =7 1 4 TX Audio
- S 4 5 = ™ System
- VOTe?_ Audio 5 0 Ground Transmitter
Ground 18 | 18 PTT —
[ 1] +
B2 5 RX Audio / Pilot Tone Receiver #2 Site #2
L~
[ 1] +
B3 5 RX Audio/ Pilot Tone Receiver #3 Site #3
SNV-12 : A"
! +
TB-N > RX Audio/ Pilot Tone Receiver #N Site #N

Figure 2-1  Quick Start Block Diagram
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2.2 Basic Installation Instructions
Referto manual sctions3, 4 and5 for more complete instructions and explanations

1)
2)

3)

4)

5)

6)

7)

8)

9)

Unpack - Refer toTable1-2 and the Installatiosection of the manual.

Pilot Tone - For 2175 Hz pilot tone (rather than 1950 Hz), change switch-$W@m
"1" to "0" on each SVM module that uses 2175 Hz.

Transmitter Keying - If a relay contact closure to ground is needed, chaRgeof
SVM-2 #1 t o pi nIBEIAk&iBg tdhé&s&d dsed to key ttiansmitter
change CIM module switch SWR2,3 from "0,0,0" to "1,1,1".

Console Keying- If EIA keying tones will be sent from the consttethe voter change
CIM modde switchSW2-6 from "0" to "1".

TX / RX Site Connections- The transmit site must be connected to S2M#1, which
resides in the left most slot as viewed from the front of the voter.-8V{l interfaces its
transmitter and receiver via rear panel terminal block TB1.:

Audio from receiver: use TB1 terminals ) & 2

Audio to transmitter: use TB1 terminals 4(+) & 5

PTT output to transmitter: use TB1 terminal 18 (not needetith EIA keying outpu)
Ground to transmitter: use TB1 terminal 20

RX Site Connections- Connect the inputs to the SVM modulea therear panel TB2
through TB12

Audio from receiver site 2: use TB2 terminals 1(+) & 2

Audio from receiver site 3: use TB3 terminals 1(+) & 2

Audio from receiver site 12use TB12 terminals 1(+) & 2

Console Connections The console interfaces the SN\2 CIM module via rear panel
TB13:
ConsoleTX audio to voter: use TB13 terminals 1 & 2(+)
Voted audio to the console:use TB13 terminals 4 & 5(+)
PTT input to voter: use TB13 terminal {hot neededvith EIA keyinginput)
Ground to voter: use TB13 terminal 18

Connect Power- 110 VAC or 12 VDC. When power is appliedethnit will selftest.
The CPM3 Fault LED will flash until the unit is fully ready to begin operation. Thé u
may also be set for 220 VAC; see thsthllation Section of the manual for details.

Adjust Audio Levels - RX audio at each SVM must be adjusteddetailed in 8ction
3.12.6.6 TX audiomust beset for proper transmitter operatidf a console is used, its

audi o to the voterods CI M console TX audi

2-2
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2.3 Module Configuration Sheet

The foll owing sheets are the current AQui ck R
printing of this manual. A laminated set of the latest sheets is included with this manual.







Chassis, Power Supply, and CIM Module
SNV-12 Configuration Settings and Adjustments (0=0ff, 1=0n)

Chassis Rear Panel: Designator Factory Setting Switch Choices
AC Line Voltage Rear Panel AC Input Module | 110 VAC 110 VAC/ 220VAC (nominal)
(Unless Customer
Specifies 220 VAC)
Power Supply Module: Designator ' Factory Setting Switch Choices
Charger ON/OFF (PSMIA Module) OFF = Charger Disabled ON = Charger Enabled
CIM Module Configuration: Designator Factory Setting Switch Choices
Console TX AudidDelay Swi 60 ms 0=0, 1=30ms2=60, 3=90, 4=120, 5=150, 6=180, 7=2
8=240, 9=270, A=300, B=330, C=360, D=390, E=4
F=450ms
Transmitter Control; TX Output Key Tones SW21, 2,3 Key Tones Disabled SW21 SW22 SW23 Status
. : . 0 0 0 Disabled
For Function Tone Guided TX Steering, also enable .
I[<ey Tone Detection (CIM SW2-6) andgéelect groups 1 0 0 1950 Hz (s!ngle, constant)
on SVM modules] 0 1 0 2175 Hz (single, constant)

. . 1 1 0 2600 Hz (single, constant)
et 250 8. Funttion 0B Hola Zhd - = 0 0 1 2950 Hz (single, constant)
Optional levels (see CIM-2A switch SW4-3): 1 0 1 Reserved
Alert 0 dB, Function -10 dB, Hold, -20 dB] 0 1 1 Function Tone Guided TX Steerin

1 1 1 EIA F1 (1950 Hz) function tone
Key Tone Output Level Relative to Voice Audio| SW24, 5 -5dB SW24 SW25 Attenuation
0 0 -20 dB
(Single Tones Only Does not apply to EIA) 1 0 -15dB
0 1 -10 dB
1 1 -5 dB
EIA Key Tone DetectiofConsole TX Audio Input] SW2-6 Disabled 0= EIA Key Tone Detection Disabled
1= EIA Key Tone Detection Enabled
Unless CPM SW1-5 is Off, EIA Key Tones will not 1950 Hz = Key
enable or disable Repeat Mode 1550 Hz = Enable Repeat Mode (CPM SW/nust be Off)
1450 Hz = Leave Repeatdde (CPM SW35 must be Off)
Site Unsquelch Time Limiter (three minute limit) SW2-7 Disabled 0= Disabled 1= Enabled
High Pass Filter (Cuts 100 Hz & lower) SW2-8 Engaged 0= Engaged 1= Removed
TX Source Priority Selection SW31 Console 0=Console 1=Field




CIM Module (continued)

SNV-12 Conflguratlon Settings and Adjustments (0=0ff, 1=0n)

Simplex Mode; Votlng HoId Off After TX : 1 Second SW32 SW23 Voting Hold Duration
0 0 0.5 sec
1 0 1.0 sec
0 1 1.5sec
1 1 2 sec
TX Hangtime Duration SW34, 5 1 Second SW34 SW35 Hangtime Duration
Al . o 0 0 0 sec
pplies only to voted audio retransmissions when
the voter is in Repeat Mode; Does not add hangtime 1 0 0.5 sec
to console transmissions unless SW3-8 is also 0 1 1.0 sec
Enabled. 1 1 2.0 sec
PTT / UNSQ Output Configuration; SW36, 7 PTT SW36 SW37 P2-5 Output Configuration
0 0 PTT Only
These switches configure both the PTT/UNSQ 1 0 Unsquelched
output available at P25 and TB13-8, and the 0 1 Directed Active High Unsqg. (CIN2 Only)
PTT/UNSQ relay at pins 13 through 16 of TB13 1 1 Same, Delayed 200 ms (CIIOnly)
Console TX Hangtime (duration set by SW3) | SW38 Disabled 0= Disabled 1= Enabled
Repeat Audio Mixed with Console TX Audio | SW41, 2 Not Mixed SW41 SW42 Repeat Audio Mix Level
Unit must also be in Repeat Mode (CPM SW3-7 On) 0 0 No Repeat Audio Mixed )
and set to Console Priority (CIM SW3-1 Off) to 1 0 Mix at -6 dB relative to Console TX Audid
enable this feature 0 1 Mix at -3 dB
1 1 Mix at 0 dB(No Attenuation)
EIA Key Tone Output; Alternate Level SW43 Standard 0= Standard, 1= Lowered Amplitudésee CIM SW21,2,3)
PTT Input Polarity: Active Low or Active High | SW4-4 Active Low 0= Active Low, 1= Active High
Alternate TB1317 function (RepedEnable) SW45 Disabled 0= Disabled,1 = Enabled(Leave at0 with CPM-1)
Alternate TB1312 function (STARS Enable) | SW46 Disabled 0= Disabled,1 = Enabled(Leave at0 with CPM-1)
Spare Switches Leave Off SW47 to SW48 OFF 0= OFF; Reserved for futurase
Voted Audio Output Level R67 (potentiometer) | -10 dBm Voted Audio to Console or Other External Device
Console TX Input Audio Level R50 (potentiometer) | -10 dBm Console TX Audio to Voter
Speaker: Internal or External JP1 (jumper plug) Internal Internal = 1&2, External=2&3
Console TX Input JP2 600 ohm Balanceq 600 ohm Balanced (2&3)r 47K ohm Singlé€Ended (1&2)
Voted Audio Mute Input JP7 Active Low Active Low (1&2) or Active High (2&3)
PTT/Unsquelch Output Configuration JP8 +5V, 47kPull-up | +5V, 47k Pullup (1&2) or +12V, 10k Pullup (2&3)
Console PTT Input Configuration JP9 Logic Level Input | Logic Level = 1&2; E&M = 2&3




CPM Module

SNV12 Configuration Settings and Adjustments 0=0ff, 1=0n

CPM Configuration Designator Factory Setting Switch Choices
Serial Port Baud Rate SWi1,2,3 9600 SW1-1 SW1-2 SW1-3 Baud Rate
0 0 0 300
1 0 0 1200
0 1 0 2400
1 1 0 4800
0 0 1 9600
1 0 1 19.2K
0 1 1 38.4K
1 1 1 57.6K
Serial Port Enable/Disable SW1-4 Disabled O=Disabled 1=Enabled
Repeat Mode is EIA controllggersion 4.08 & later)| SW1-5 Disabled 0O=Enable1=Disabled
Pilot Tone EOT Noise Cancellation SW1-6 Disabled O=Disabled,1=Enabledor all SVM-2 Modules
Manufacturing Test SW1-7 Disabled O=Disabled 1= Enabled MUST BE DISABLED
Default TX Site Selection SW1-8 Home Site 0= Home Site 1=Multicast
Voting Criteria; Signal Quality Difference SW21, 2, 3 1dB SW21 SwW22 SW23 Difference
0 0 0 Test Onlyi NOT For Field Use
1 0 0 1dB
0 1 0 2dB
1 1 0 3dB
0 0 1 4 dB
1 0 1 5dB
0 1 1 6 dB
1 1 1 7 dB
Front Panel Disable Reported As SVM Fault | SW24 Standard Status Word | O=Front Panel Disable not reported as fault
Note: Applies only to R®32 status report 1=Disable reported as fault
Line FaultDetection Timer Delay Setting SW25, 6 60 Seconds SW25 SW2-6 Line Fault Delay
0 0 OFF
1 0 5 seconds
0 1 15 seconds
1 1 30 seconds
STARS (TX Steering) SW27 Disabled 0= STARS Disabled 1= STARS Enabled
Software Normal/Update Setting SW2-8 Normal 0=Normal, 1= CPM will update software at power up




CPM Module (continued)

SNV12 Configuration Settings and Adjustments 0=0ff, 1=0n

CPM Configuration Designator Factory Setting Switch Choices
Transmit Steering; Hol®ver Timer Setting SW31, 2 10seconds SW31 SW32 Hold-Over Timer
0 0 Infinite
1 0 3 seconds
0 1 10 seconds
1 1 30 seconds
Voting Locked on Active COR (Also called CO[ SW33 Disabled 0=Voting Lock Disabled(Normal Voting)
Lock) 1= Voting Lock Enabled
Voting Locked on Data Detection SW34 Disabled 0=Voting locked on DATA Disabled
Not supported in s/w versions above 3.38 for SVM-1, 1= Voting locked on DATA Enabled

or mixed SVM-2/SVM-1 chassis.
Supported in all s/w versions for SVM-2s.

Duplex/Simplex Operation SW35 Duplex 0= Simplex Operatiori,.= Duplex Operation
Group Lockout on Primary Site Failure SW36 Disabled 0= RX Group Lockout Disabled
1= RX Group Lockout Enabled
Repeat Mode SW37 Enabled 0= Repeat Mode Disabletlz Repeat Mode Enabled
Vote Indication Hold After Squelch SW38 Disabled 0 = Disabled 1 = Enabled
Voting Criteria: Voting Transition Timer SW4 250 ms 0=Test Onlyi Not For Field Use , 1=50ms, 2=100ms,

Applies to SW4 unless COR Lock (Voting Lock) is

o blod via CPM SW3.3 Note Dual Function | Note Dual Function | 3=120ms, 4=200m§=250ms 6=300ms, 7=350ms,

8=400ms, 9=500ms, A=1 sec, B=1.5 sec, C=2 sec, D=
sec, E=3 sec, F=5 sec
COR Lock Onset Delay Timer SW4 200 ms 0=Undelayed COR Lock, 1=100ms, 2=125ms, 3=150n{
Applies to SW4 when COR Lock (Voting Lock) is : ; 4=175ms5=200ms 6=225ms, 7=250ms, 8=275ms,
- Note Dual Function | Note Dual Function
enabled via CPM SW3-3 9=300ms, A=350ms, B=400ms, C=450ms, D=500ms,

E=550ms, F= 600ms




SVM Module

SNV12 Configuration Settings and Adjustments 0=0ff, 1=0n

Site Voter Module Configuration
Receive (Site) Audio Delay

Designator
SwWi1

Factory Setting
0 ms (No delay)

Switch Choices
0=0ms 1=30ms, 2=60, 3=90, 4=120, 5=150, 6=180, 7=1
8=240, 9=270,A=300, B=330, C=360, D=390, E=42
F=450ms

Pilot Tone/Guard Tone Frequency Sw21 1950 Hz Pilot Tone & | 0=2175 Hz Pilot Tone and 1950 Hz Guard Tone
2175 Hz Guard Tone | 1=1950 Hz Pilot Tone and 2175 Hz Guard Tone

COR Type SW2-2, 3 Pilot Tone SW22 SW23 CORType

0 0 None, Unsquelched, COR always active

1 0 Hardwired COR input

0 1 Pilot Tone Used

1 1 Audio Level COR, for squelched receivers
Guard Tone Operation SW2-4 Disabled O=Disabled 1=Enabled

Applies Only If SW22, 3 Set for Hardwired

Note Dual Function

Note Dual Function

Note Dual Function

COR or PilotTone:

TB1-TB12 Pin 16 Configuration
Site Designation

-OR-

SW25

SW2-6

-OR-

TX Selected Out
RX & TX Site

-OR-

0=Unsquelch Outl=TX Selected Site Out
0=RX-Only Site,1=RX & TX (site can transmit & receive)

-OR-

Applies Only If SW22, 3 Set For Audio
Level COR:

Note Dual Function

Note Dual Function

Note Dual Function

Audio Level COR Threshold SW25, 6 Lowest Threshold SW25 SW26 Audio Derived COR Threshold
0 0 Highest Threshold (lowest sensitivity
1 0
0 1
1 1 Lowest Threshold (highest sensitivity)
COR Input Polarity: Active Low Active High| SW2-7 Active Low 0= Active Low, 1= Active High
High Pass Filter (Cuts 100 Hz alwiver) SW28 Engaged 0= Engaged 1= Removed




SVM Module (continued)

SNV12 Configuration Settings and Adjustments 0=0ff, 1=0n

Site Voter Module Configuration Designator Factory Setting Switch Choices
RX Group SW31, 2,3 Rx Groups Disabled | SW31 SW32 SW33 Group
0 0 0 Disabled; Not a member of an RX group
1 0 0 RX Group #1
0 1 0 RX Group #2
1 1 0 RX Group #3
0 0 1 RX Group #4
1 0 1 RX Group #5
0 1 1 RX Group #6
1 1 1 RX Group #7
RX Group Primary Site Designation SW34 Not a Primary Site 0=Not aPrimary Site, 1= Primary Site
Voting Mode: FM mode or AM/HF mode | SW35 FM mode 0=FM Mode, 1=AM/HF Mode
Simplex Repeat When Voted SW36 Disabled 0= Disabled 1= Enabled
Line Equalization /AGC Level SW37, 8 Disabled SW37 SW38 Equalization Level / AGC Level (dBm)
0 0 No Equalization / 1.5 to-1.5
C_ontrols Line EQ Setting If SW5-1 (SVM-2) 1 0 Minimal / -1.5 to-4.5
glc;sr?t?(l)?s AGC Setting If SW5-1 (SVM-2) Enabled 0 1 Medium /-4.5 t0-7.5
(SVM-1 Users See Manual) 1 1 Highest /-7.5 t0-10.5
Pilot Tone AGC (SVM-1 Users See Manual) | SW51 Disabled 0= Disabled 1= Enabled
Pilot Tone Notch Filtesvm-1 Users See Manual) | SW5-2 Enabled 0= Enabled 1= Disabled
Term Block Pin 19 Function Configuration | SW53 TX Inhibit Input 0= TX Inhibit Input , 1=Unsquelch Inhibit Input
COR Onset Delayed with RX Audio SW54 COR Not Delayed 0= COR Not Delayed 1=COR Delayed with RX Audio
Pilot Tone Detector Sensitivity SW55 Full Sensitivity 0= Full Sensitivity, 1=Detector Sensitivity Reduced
RX Audio Output Delay SW56, 7 Disabled 00=Disabled 01=100ms, 10=200ms, 11=400ms
SpareSwitchi Leave Off SW58 OFF 0= OFF; Reserved for future use

RX Audio Input Level R45 (potentiometer) -10 dBm Audio from associated Voting Receiver

TX Audio OutputLevel R62 (potentiometer)| -10 dBm Console or Repeat Audio to associated Transmitter
RX Audio Input Impedance High/Low JP1 (jumper plug) | Low (600 ohms) Low Z = 1&2; High Z = 2&3

RX Audio Inputi Balanced / Unbalanced | JP2 (jumper plug) | Balanced Balanced = 1&2; Unbalanced = 2&3

Hardwired COR Input Configuration

JP3 (jumper plug)

Logic Level Input

Logic Level = 1&2; E&M = 2&3

PTT Output Configuration

JP4 (jumper plug)

Logic Level Output

Logic Level (Open Collector) = 1&2 E&M = 2&3

TX Inhibit; Term Block Pin 19 Input Config

JP5 (jumper plug)

Active Low

Active Low = 1&2; Active High = 2&3

E&M Output Configuration

JP6 (jumper plug)

Ground

Ground =1&2, Return to Term Block pin 10 = 2&3

NOTE: SWS5 and JP2 thru JP6 available only with S2ZMIP6 SVM2 Rev E & higher.
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| 3 Installation I

3.1 General

This section provides the instructions for unpacking, inspection, installation ang. sétlso
included are directions for reshipment of damaged parts or equipment. See 8&ctorra
list of features supported in various software versions, beginning with revision 2.50.

3.2 Unpacking and Inspection

After unpacking the unit, retain the carton and packing materials until the conteatbd®n
inspected and checked against the packing list. If there is a shortage or any evidence of
damage, do not attempt to use the equipment. Contact the carrier and file a shipment damage
claim. A full report of the damage should also be reportedheo Gustomer Service
Department. The following information should be included in the report:

U Order Number

0 Equipment Model and Serial Numbers

Shipping Agency

Date(s) of Shipment

The Customer Service Department can be reached by phone at (948)129Cente A 0 0
for the operator and request technical assistance), by fax at (9294360 Upon receipt

of this informaion, wewill arrange for repair or replacement of the equipment.

u
u
i
u

3.3 Reshipment of Equipment

If it is necessary toreturn the equipment to the manufacturer, a Returned Material
Authorization (RMA) number must first be obtainddm Raytheon This number must be

noted on the outside of the packing carton and on all accompanying documents. When packing
the unit for rekipment, it is best to use the original packaging for the unit; if this is not
possible, special attention should be given to providing adequate packing material around
connectors and other protrusions, such as front panel controls. Rigid cardboardb&hould
placed at the corners of the unit to protect against corner damage during shipment. Failure to
protect the front panel corners is the most common type of shipping damage experienced on
returned equipment.
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Shipment should be made prepaid consigned to
Raytheon Company
Customer Service Department
5800 Departure Drive
Raleigh, North Carolina 27616
USA
Plainly mark with indelible ink all mailing documents as follows:
GOODS RETURNED FOR REPAIR
Mark all sides of the package:
FRAGILE - ELECTRONIC EQUIPMENT
Inspect the package prior to shipment to be sure it is properly marked and securely wrapped.

3.4 |Installation Overview

NOTE: The installation steps in the remainder of Section 3 are intended
to be performed by a trained technician only and should not be
performed by the communications system operator.

Five steps are needed to properly install the SRV These steps are:

1. Provide mechanical mounting for the unit. If the unit is to be used in alenabi
transportable application, additional support should be provided to the rear of the
unit. See Section 3.5 for instructions regarding air circulation requirements and
other mechanical mounting considerations.

2. Provide the proper primary power for thaeit.
Provide proper grounding and surge protection.

4. Interconnect the unit with the communications system via the unit's backplane
connectors.

5. Check all internal satips and adjustments per Secti@through3.12
The SN\£12 is then ready to begin normal operation.

w

3.5 Mechanical Installation

Careful attention to the following installation suggestions should result in the best unit/system
performanceFigure3-1 provides overall unit dimensions.

The SN\V12 must be installed in a structure that provides both protection from the weather and
assurance of ambient temperatures betw86nand +60 degred&S. Since the unit is neither
splash proof nor corrosion resistant, it must be protected from exposure to salt spray. When the
unit is mounted in a cabinet with other hgaherating equipment, the use of a rack blower is
suggested to keep the cabineeridr temperature rise to a minimum.

3-2
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NOTE: If the SNV-12 is used in a transportable or mobile configuration
additional mechanical mounting should be provided to support the
weight of the unit. The front panel is insufficient for supporting the SNV-
1 2 dveight when not mounted in a stationary application.

NOTE: The SNV-12 must be mounted in a way that allows for sufficient
air circulation or unacceptably high internal temperatures may result.
There should be at least one inch of air space above and below the SNV-
12 to allow air to flow through the perforated metal top and bottom
covers. It should not be set on a flat surface without provisions made
for air to flow through the voter.

A fully loaded SNV-12 (with twelve SVM modules installed) dissipates
approximately 100 watts. Consider other heat sources installed along
with the SNV-12 in a 19" rack or other type of cabinet. Do not install
other heat generating devices below the SNV-12. Use forced air-cooling
in the cabinet if necessary.

NOTE: If the SNV-12 is installed in a high RF environment such as
repeater site, it is recommended that cable assemblies to each Site Voter
Module should be individually shielded, with the shield grounded to the
ground pin on the terminal block for that module. For all D-subminiature
connector cable assemblies, cable shields should be connected to
connector shells so that they make contact with the grounded D-
subminiature connector shells on the backplane board.

3-3
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Raytheon

Figure 3-2
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3.6 Power Requirements
The SNV-12 will accept either AC or DC power. If both are supplied simultaneously, the unit

wi || draw DC power only if the AC |l ine sags.

panel will display the presence of AC and DC supply voltages. The LEDs dmdioate
which power source the SNY2 is currently using.

3.6.1 AC Voltage

The SN\12 is designed to operate from 115V or 230V, 47 to 63 Hz, spliase AC power
source. The unit will meet all of its specifications over a voltagge of + 15% from
nominal. The AC power consumption is 50 VA typical, 100 VA maximum.

The SN\V12 is a microprocessaontrolled device. As with any such equipment, a very short
loss of AC Power can cause operational problems and/or cause the teset. The voting
system will be inoperable during the reset periodle recommendhat the SNV12 be
connected to an AC power source that utilizes an uninterruptible power system (UPS). If the
site does not have UPS capability, the SN¥should be lpgged into a smaller UPS, such as
those used for personal computer systems

3.6.1.1 AC Line Voltage Selection

CAUTION: To prevent damage to the unit, check the power line voltage
selection before applying power. Also be certain that the unit is
connected to a grounded outlet.

As shipped from the factory, the SNA2 is normally set for the correct 115 VAC unless
otherwise stipulated on the Purchase Order, but the voltage selection should be checked before
initial operation. The ummber visible at the bottom of the Power Interface Module (located on

the rear panel SeeFigure 3-2) indicates the nominal line voltage range in the following
manner

U 110 position: nominal 115V Operation

U 220 position: nominal 230V operation
Note that if the AC Voltage selection is changed, the AC fuse must also be changed. First
remove the line power cord, and then use a small flat blade screwdriver to slide the fuse
assembly out. A tab on the fuse assembly prevents its removal unless the power cord is
di sconnected, and the slot thatods used when
cord is disconnected. Remove the fuse from the base of the assemblgptace with the
correct fuse. Now use the screwdriver to push open the drawer in the fuse assembly and
replace the spare fuse with a spare that corresponds with the AC line voltage. Slide the fuse
assembly back into the Power Interface Module, magkurg that it is fully seated.

Finally, use the screwdriver to switch the line voltage selection to the correct position and
reconnect the AC power cord.

U0 Nominal 115V OperationUse 250V, 3 amp, T (time delay)
U0 Nominal 230V OperationUse 250V, 1.6 amp, Titnhe delay)

To replace a blown fuse, follow the same procedure using the spare fuse in the drawer.

3-6
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3.6.2 DC Voltage

The SN\V12 will operate on +11 to +15 VDC, and the unit will automatically switch over to
DC operation if the AC input voltage sags too low or disappears. Actual power consumption
will depend on the number of SVM Modules installed. The DC power inpuacieaistic is
essentially constant power, i.e.; the inpaiwer requirement for any number of modules is
constant so the input current varies with the input. A fully loaded chassis consumes 59 Watts
when run at a nominal 12V DC.

To find the input currengiven the input voltage, divide the input power by the voltage:
1] 50W / 12V = 4.92A at 12V input.

To find the power consumption for less than a fully loaded unit, use the following formula:
a Power Consumption (W) = 5.5W + (4.44W times # SVMSs).

3.6.2.1 DC Voltage Opgation

The PSM1A will automatically switch over to DC operation if AC line voltages drop too low
or disappears. The PSMA operates with a nominal +12 VDC input only; it does not contain
any provisions for +24 VDC.

CAUTION: Always disconnect both the AC and DC input power cabling
from the SNV-12 prior to servicing the unit.

NOTE: Any DC power supply connected to the SNV-12 DC input must be
Safety Extra Low Voltage (SELV) certified.

3.6.2.2 Battery Power for the SN\M.2

TheSNV-12 may also be connected to a 12V battery to provide-bpgower if the AC mains

fail. When powered by a +12V battery at the DC input, the SI8\¢urrent consumption is the
following: 0.46A + (0.37A * # SVM). In other words, the basic chassis @@M module and

CIM Module draws .46 Amps, and each Site Voter Module draws an additional 0.37 Amp. So
the current consumption would be the following:

U Chassis with 3 SVMs = 1.57A x 8 hr=12.56 AH
U Chassis with 4 SVMs = 1.94A x 8 hr = 15.52 AH
U Chassis witl8 SVMs = 3.42A x 8 hr = 27.36 AH

Most sealed Leadécid batteries are rated for a 10 hr discharge cycle, not an 8 hr cycle, so
multiply each AH figure by 1.25 to arrive at the required battery capacity:

0 12.56 x1.25=15.7 AH
0 15.52x1.25=19.4 AH
0 27.36 x1.25=34.2 AH

3-7
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Selecting the nearest larger capacity of a Panasonic battery:
U 18 AH Size: 7.3 x 4.9 x 6.5 inches LWH, Weight: 17 Ib.
U 22 AH Size: 4.9 x 6.5 x 6.9 inches LWH, Weight: 19 Ib.
U 35 AH Size: 7.8 x 6.5 x 6.9 inches LWH, Weight: 28 Ib.

In addition, for batteries sized to provide more than one hour of backup, chargers will have to
be provided, as the charger built into the SIN¥ can only supply 1 A, so it would take too
long to recharge the batteries necessary for an 8 HR backup time.

3.6.2.3 Charge Switch
The CHARGE Switch, SW3, should be set to CHARGE only if a harkattery is being used.

CAUTION: Always disconnect both the AC and DC input power cabling
from the SNV-12 prior to servicing the unit.

3.7 Fuse Information

This section identifies the three fuses used in the-3R¢hassis. Be sure to remove all AC &
DC input cabling prior to removing or servicing the PAM F1 fuses the unfiltered low level
DC bus voltage from the PS that powers the5V DC switching supplies on each of the
other chassis modules. It can only be replaced if the-P$&wemoved from the chassis. F1
prevents damage to the PSIMf a short circuit or other unusual load is applied to this bus. If
AC is applied and the @ LED is lit, the +12V and 12V LEDs should light when the PSM

front panel pushbutton power switch is pushed in. If they do not, this is an indication that Fuse
F1 is blown or possibly another type of fault in the REMSimilarly, if the unit is runmg off

of a 12 VDC supply source and the DC LED is lit, the +12VigV LEDs should light when

the main power pushbutton is pressed.

If AC is applied but the AC LED on the PSMis not lit, then the AC Input Fuse, F2, is
probably blown (or there is an@hfault in the PSML). If DC is applied but the DC LED on
the PSM1 is not lit, then the DC Input Fuse, F3, is probably blown (or less likely, there is
another fault in the PSM). Both of these fuses may be accessed at the rear of the unit.

Table 1 SNV-12 Fuses

F1 | 10AF 250V, 3AG DC Bus Low voltage DC to each SN¥2 module
F2 | 3AT 250V, 5x20mm | AC Input | AC Line Fuse (115 VAC nominal)
1.6AT 250V, 5x20mm| AC Input | AC Line Fuse (230 VAC nominal)
F3 | 20AF 32V, 3AG DC Input | DC Power Input Fuse (12 VD@bminal)

3-8
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Figure 3-3  Side View of PSMLA

This is a simplified side view of the PSMA. To replace Bus Voltage Fuse F1, first turn off
the Main Power pushbutton and remove main power cabling frorarite Loosen the four
captive front panel screws and carefully slide the PI3Mfrom the chassis. To completely

remove the PSMA, the attached cable assembly must be disconnected (though this is not
necessary to replace the fuse).

Fuse F1 is installeddhind the heat sink panel as indicated above. Simply snap out the blown
fuse and snap in a new one. Reverse disassembly procedures to reinstall tha.PSM





















































































































































































































































































































































































































































































































