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GENERAL TERMS & CONDITIONS
REQUEST FOR QUOTATION (RFQ) AND REQUEST FOR PROPOSAL (RFP)

1, Awards will be made in the best interest of the State of West Virginia
2. The State may accept or reject in part, or in whole, any bid
3. All quotations are governed by the West Virginia Code and the Legisiative Rules of the Purchasing Division.

4. Prior to any award, the apparent successful vendor must be propetly registered with the Purchasing Division
and have paid the requirad $125 fee

5. All services performed or goods delivered under Stale Purchase Order/Contracts are to be continued for the
term of the Purchase Order/Contracts, contingent upon funds being appropriated by the Legislature or otherwise
being made avallable. In the event funds are not appropriated or otherwise available for these services or
goods, this Purchase Crder/Contract becomes void and of no effect after June 30 -

6. Payment may only be made after the delivery and acceptance of goods or services.

7. Interest may be paid for late payment in accordance with the West Virginia Code

8. Vendor preference will be granted upon written request in accordance with the West Virginia Code

9, The State of West Virginia is exempt from federaf and state faxes and wili not pay or reimburse such taxes

10. The Diractor of Purchasing may cancel any Purchase Order/Contract upon 30 days written notice to the seller

11. The laws of the Stale of West Virginia and the Legislative Rules of the Purchasing Division shall govern
alld ri/géats and duties under the Contract, including without limitation the wvalidity of this Purchase
Order/Contract

12. Any reference lo automatic rehewal is hereby deleted. The Confract may be renewed only upon mutual written
agreement of the parties

13. BANKRUPTCY: In the event the vendor/contractor files for bankruptey protection, the State may deem
this contract null and void, and terminate such contract without further order.

14, HIPAA BUSINESS ASSOCIATE ADDENDUM: The Waest Virginia State Government HIPAA Business Associate
Addendum (BAA), approved by the Altorney General, and available online at the Purchasing Division's web site
{hitpivrww state.wv.us/admin/purchase/vrc/hipaa.him) is hereby made part of the agreement Provided that,
the Agency meets the definition of & Cover Entity {45 CFR §160.103) and will be disclosing Prolected Health
Information (45 CFR §160.103) tc the vendor,

15. WEST VIRGINIA ALCOHOL & DRUG-FREE WORKPLACE ACT: If tis Coniract constitutes a public improvement
consiruction conlract as set forth in Arlicle 1D, Chapter 21 of the West Virginia Code ("The West Virginia Alcohol
and Drug-Free Workplace Act’), then the following language shall hereby become part of this Coniract "The
contractor and its subcontractors shall implement and maintain a written drug-free workplace policy in compliance
with the West Virginia Alcoho! and Drug-Free Workplace Act, as set forth in Article 1D, Chapter 21 of the West
Virginia Code The contractor and its subconfractors shall provide a sworn statement in writing, under the
penalties of petjury, that they maintain a valid drug-free work place policy in compliance with the Wast Virginia
and Drug-Free Workplace Act. It is understood and agreed that this Contract shall be cancelled by the awarding
authority if the Confractor: 1} Fails to implement its drug-free workplace policy; 2) Fails to provide information
regarding implementation of the contracior's drug-free workplace policy at the request of the public autharity; or
3) Provides to the public authotily false information regarding the confractor's drug-free workplace policy”

INSTRUCTIONS TO BIDDERS

1. Use the quotation forms provided by the Purchasing Division.

2. SPECIFICATIONS: ltems offered must be in compliance with the specifications. Any deviation from the
specifications must be cleary indicated by the bidder  Alternates offered by the bidder as EQUAL to the
specifications must be clearly defined. A bidder offering an alternate should attach complete specifications
and fterature to the bid. The Purchasing Division may waive minor deviations to specitications

3. Complete all sections of the quotation form

4. Unit prices shall prevail in case of discrepancy

5. Al quotations are considersd FO.B. destination unless alternate shipping terms are clearly identified in the
quotation

6. BID SUBMISSION: All quotations must be delivered by the bidder to the office listed below prior to the date and time
of the bid opening. Failure of the bidder to deliver the quotations on tme will result in bid disqualifications:
Department of Administration, Purchasing Division, 2018 Washingten Street East, PO Box 50130,
Charleston, WV 25305-0130

Rev. 5/19/08
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RFQ@ COPY
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Lloyd's Electronics

Black Bear Paging & Internet
10057 Emerson Ave.
Parkersburg, WV 26104

6126 KANAWHA TURNPIKE
SOUTH CHARLESTON, WV
25309 306-746- 2141

10/14/2009_

CANCELLATIDN: THEl DIRECTOR OF PURCHASING RESERVES THE
RIGHT TO CANCEL THIS CONTRACT IMMEDIATELY UPON WRITTEN
NOTICE 70 THE VENDOR IF THE COMMODITIES AND/OR SERVICES
SUPPLIED ARE; OF AN INFERIGR QUALITY OR| DO NDT CONFORM
T THE SPECIFICATIONS [DF THE BID AND CONTRACT HEREIN,

ODPEN MARKET [CLAUSE: THE DIRECTOR OF PURCHASING MAY
AUTHORIZE A [SPENDING UNIT TO PURCHASE ON THE OPEN
MARKET, WITHOUT THE FILING OF A REQUISITION BR COST
ESTIMATE, ITEMS SPECIFIED ON THIS CONTRACT FOR
IMMEDIATE DELIVERY IN EMERGENCIES DUE {TO UNFORESEEN
CAUSES (INELUDING BUT NOT LIMITED TO DELAYS IN TRANS-
FORTATION OR}] AN UNANTICIPATED INCREASE] IN THE VOLUME
DF WORK.?

QUANTITIES: QUANTITIES LISTED IN THE REQUISITION ARE
APPROXIMATIONS ONLY, BASED ON ESTIMATES SUPPLIED BY
THE STATE SPENDING UNIT. IT IS UNDERSITOOD AND AGREED
THAT THE CONTRACT) SHALL COVER THE QUANTITIES ACTUALLY
ORDERED FOR DELIVIERY DURING THE TERM OF THE CONTRACT,
WHETHER MORE} OR LESS THAN THE QUANTITIES SHOWN.

ORDERING PROCEDURE: SPENDING UNIT(S) SHALL ISSUE A
WRITTEN STATE CONTRACT] ORDER (FORM NUMBER WV-39) TO
THE VENDOR FOR COMMODITIES COVERED BY [THIS CONTRACT.
THE ORIGINAL] COPY} OF THE WV-39 SHALL BE MAILED TO THE
VENDOR AS AU[THORIZATION FOR SHIPMENT, SECOND COPY
MAILED TC THE PUR[CHASING DIVISION, AND| A THIRD COPY
RETAINED BY [THE SPENDING UNIT.

BANKRUPTCY: | IN THE EVENT THE VENBOR/CONTRACTOR FILES
FOR BANKRUPTICY PRDTECTIION, THE STATE MAY DEEM THE
CONTRACT NULL AND VOID|, AND TERMINATE SUCH CONTRACT
WITHOUT FURTHER ORDER.

THE TERMS AND CONDITIONS CONTAINED IN [THIS CONTRACT

SELEPHONE 3

s

TIT.E ]FE'” | ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR' -




State of West Virginia Request for mrrrammeres : ERAGET Y
Department of Administration  Quotation DPS1007 3
Purchasing Division

2018 Washington Streat East
Post Office Box 50130
Charleston, WV 25305-0130

S0G-558-2h44

RFQ COPY
) ] WEST VIRGINIA STATE POLICE
Lloyd's Electronics

Black Bear Paging & Internet
10057 Emerson Ave.
Parkersburg, WV 26104

5126 KANAWHA TURNPIKE
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10/164/2009_
TE:

BID DPENING TIME D1:30PM

SHALL SUPERSEDE ANY AND ALL SUBSEGUENT| TERMS AND
CONDITIONS WHICH MAY APPEAR ON ANY ATTACHED PRINTED
DOCUMENTS SUICH AS| PRICE LISTS, ORDER FORMS, SALES
AGREEMENTS OR MAINTENANCE AGREEMENTS, [INCLUDING ANY
ELECTRONIC MEDIUM SUCH AS CD-ROM.

REV. B5/26/2065%
EXHIBIT 4

LOCAL GOVERNMENT BODIES: UNLESS THE VENDOR INDICATES
IN THE BID H|IS REFUSAL] TO EXTEND THE PRICES, TERMS,

AND CONDITIDNS OF) THE BID TO COUNTY, SCHOQL, MUNICIPAL
AND OTHER LOCAL GOVERNMENT BODIES, THE| BID SHALL EXTEND
TO POLITICAL| SUBDIIVISIONS OF THE STATE| OF WEST
VIRGINIA. IF THE; VENDIOR DOES NOT WISH T0O EXTEND THE
PRICES, TERMS, AND CONDITIONS OF THE BlID TO ALL
POLITICAL SUBDIVISIOGNS! OF THE STATE, THE VENDOR MUST
CLEARLY INDICATE [SUCH REFUSAL IN HIS BID. SUCH REFUSAL
SHALL NOT PREJUDICE THE AWARD OF THIS ICONTRACT IN ANY
MANNER.

REV. 3/88
NOTIICE

A SIGNED BID MUST| BE SUBMITTED TO:

DEPARTMENT OF ADMINISTRATION
PURCHASING DIVISION

BUILDING 15
2019 WASHINGTON S[TREET, EAST
CHARLESTON, WV 25305-0130

TILE lFE"“ ADDRESS CHANGES TO BE NOTED ABOVE |
WHEN RESPONDING TO RFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED VENDOR'




State of West Virginia Request for R NUMSER '

Dzpartment of Administration  Quiotation

Purchasing Division DPS1007 4
2018 Washington Street East ;
Post Office Box 50130 ‘
Charleston, WV 25305-0130 JOHN ABBOTT
306-KE8-2544

HODRESS COHRGERONDENCE TOATTENTION- O

RFQ COPY
, . WEST VIRGINIA STATE POLICE
Lioyd's Electronics

Black Bear Paging & Internet
10057 Emerson Ave.
Parkersburg, WV 26104

4124 KANAWHA TURNPIKE
SOUTH CHARLESTON, WV
25309 304-746-21461

10/164/2009

THE BID SHOULD CONTAIN THIS INFORMATION ON THE FACE OF
THE ENVELOPE| OR THE BID MAY NOT BE CONSIDERED:

SEALED BID

BUYER: JOHN ABBOTT (32D --w—mwmmw e p—_—
RFQ. NO.: DPS1007~ -~ mmfmm i v w e
BEID OPENING [DATE: 10/28/2009 ==« mfom o e rimt nm pmm n
BID OPENING TIME: 1:30 PMr=-r - e e o e .

PLEASE PROVIDE A FAX NUMBER IN CASE IT| IS NECESSARY
T0 CONTACT YODU REGARDING YOUR BID:

N NG 10, el o o e i 1 Y200 R

CONTACT PERSON (PLEASE| PRINT CLEARLY):

I Davicel " Dennis.. . I

.
wxxxx% THIS IS THE END OF RFQ DPS1007 xxxxx% TOTAL: {40 S

TITLE FEN [ ADDRESS CHANGES TO BE NOTED ABOVE
WHEN RESPONDING TO BFQ, INSERT NAME AND ADDRESS IN SPACE ABOVE LABELED 'VENDOR'




SPECIFICATIONS FOR VEHICULAR REPEATERS, AND RELATED
COMPONENTS

The West Virginia State Police desires to establish an open-end contract for the
purchase of mobiie police/lemergency radio equipment and related accessories.
The contract witl be available for use by other entities of state government, as
well as counties and municipaliies Vendors are to use the attached Piice
Quotation Form  Vendors may add additiona! options for the equipment listed:
however those items will not be considered for bid award and shall not be
included on the Price Quotation Form.

EQUIPMENT SPECIFICATIONS

A} VHF VERICULAR REPEATER ~ 150-174 MHz band
B) UHF VEHICULAR REPEATER - 450-470 MHz band

Meets Spec

Yes No

General Requirements

1 The vehicular repeater shall include an interface v
cable for either a GE/Ericsson Orion radio or a
Kenwood TK-880H radio. Cable must have
manufacturer’s plugs (dual gender) fo allow direct
connection. Type of cable reguired will be specified
at time of order. Generic cables requiring wiring into
the manufacturer’s radio cable are not acceptable.

2 Unit shall be capable of interfacing to a variety a
existing mobiles and communications formats
(conventional, trunking, narrowband) and be
upwardly compatible with new radios and
technologies

3. | Unit shall be capable of multi-vehicle operation with v
automatic priority repeater establishment and
maintenance. Units shall provide means of
responding during full duplex mobile reception and
repeater hang time

oI




Meets Spec |

frequency burst tone at 60% deviation for a duration
of 500-800 mSec in compliance with the multi-
vehicle protocol utilizing the following tones: 832 5,
847 5 and 682 5 hz.

Yes No
4 Repeater should be single channel receive and v
transmit in the selected band
5. Repeater must be synthesized and programmable v
for frequencies, fones and operating parameters
Bidder should state method of programming and
provide a copy of software if PC programmabie
6. | Activation of mobile repeat mode must be fone v
squelch protected.
Transmitter Requirements
7 Repeater shali operate in the following bands as v
ordered :
a) VHF 150-174 MHz
b) UHF 450-470 MHz
8. | Operation of the repeater shall be capable on 25kHz v
and 12 5kHz channel spacing.
L L
9 | Transmitter power output shall be a minimum of 2 v
Watts, adjustable to 250mW to prevent interference
with adjacent system operation.
10. | Transmitter conducted spurious output shall be - v
50dbc minimum
11, | Transmitter frequency stabifity shal! be 1.5ppm over v
an operating range of -30°C to +60°C.
12 | Transmitter audio response shall be +1/-3db within a \7
+Bdbloctave pre-emphasis curve from 300Hz to
3kHz
13. | Transmitter audio distortion shall be maximum 5% at v/
60% deviation with a 1kHz tone
14. | Repeater shall be capable of transmitting a single v




Meets Spac

Yes No

15,

Repeater shall be capable of transmitting a
subaudible CTCSS tone at +700Hz deviation which
is programmable and different from it's decode fons

y

16

Repeater shall be capable of fransmitting local
mobile microphone audio to the handheld; the level
shall be adjustable for £3kHz deviation.

17.

During base ‘o portable transmissions, the repeaier
shall periodically unkey to check for transmissions
from handhelds or other vehicular repeaters on site
The sampling interval shall be programmable and a
random offset shall be employed fo prevent 2
repeaters from sampling at the same time. The
sampling duration shall be less than 50 m&ec
During the sampling interval, the receiver shall be
capable of detecting 2 CTCSS fones
simultaneously. if tone from the handhelds is
detected, the repeater will cease transmissions and
revert to portable to base mode If tone from another
repeater is detected, the receiving unit will revert to
non-priority status. If no tone or wrong tone is
detected, the repeater will continue to operate in
base to portable mode.

NOTE: Co-channel interference shall not cause the
repeaters to cease operation

Receiver Requirements

18

Repeater shall operate in the following bands as
ordered :

a) VHF 150-174 MHz

by UHF 450-470 MHz

19.

Operation of the repeater shall be capable on 25kiHz
and 12 5kHz channel spacing.

20.

Receiver sensitivity shall be a minimum of 4uV for
i2db Sinad operation.

21.

Receiver adjacent channei selectivity shall be a
minimum of 80 db for 25kHz channel spacing.




Meets Spec

Yes No

22.

Receiver spurious and image rejection shall be a
minimum of 60 db

v

23,

Receiver 3rd tone infermoduiation response shall be
a minimum of 80db

N

24

Receiver audio response shall be £3db within a -
6db/octave de-emphasis curve from 300Hz to 3kHz

25

Receiver modulation acceptance shall be a
minimum of £7 5kHz for 25kHz channel spacing

26

Receiver shall be capable of accurately decoding
CTCSS from the handheld. Mobile transmit
activation shall not occur in the absence of tone.
The receiver shall be capable of decoding at least 2
sub-audible CTCSS fones simultaneously If the
primary tone is detected from the handheld operator,
the vehicular repeater shall repeat the fransmission
handheld to base mode . If, during priority sampling,
the secondary tone is detected from other vehicular
repeaters, the receiving unit will remove itself from
priority mode and cease fransmissions.

27

Reception of carrier without tone, or carrier with a
CTCSS fone different from the handheld tone or the
vehicular repeater encode tone shall not cause the
system to malfunction. The sysiem shall be capable
of detecting co-channel interference and continue to
operate properly in the presence of carrier sources
outside of ifs system

28

Receiver shall be capable of decoding in-band
single tone bursts with a duration of 500-800 mSec
from other repeaters and revert to a non-priority
status upon proper decoding. The repeater shall
maintain a count of the number of decoded tone
bursts and adjust its priority status accordingly
(increment count for each burst). The repeater shall
be capable of maintaining a priority hierarchy for up
to 100 vehicles. The receiver shali be capable of
decoding 832 5Hz, 847 5Hz and 882 5Hz.

29,

Receiver shall continue to monitor all radio activity
even when not at priority status, and shall fake




Meets Spec

Yes No

positive steps to re-estabiish a priority unit when the
absence of a priority repeater is detected . Repeaters
at priority status shall be capable of detecting the
presence of other repeaters fransmitting and
automatically take appropriate action to prevent
radio “collisions”.

30.

Receiver shall provide repeater receiver audio from
the handheld for local monitoring Audio power shall
be a minimum of 400mW into 8 Ohms resistive.

General Requirements

31

Wideband (25 kHz) and Narrowband (12 5 kHz)
operation may be selected by instaliation or removal
of jumpers or programming Al units will be capable
of operating to specifications in both modes without
changes of hardware components other than
jumpers.

32,

Some method of enabling and disabling the repeater
shall be provided so that the driver may activate the
repeat mode only when leaving the vehicle.

33

The repsater shall have a minimum of the following
indicators: DC power/activation, priority status,
mobile receiver status, mobile transmit indication,
repeater receiver status, and repeater transmit
indication. The indicators must be visible from a
wide viewing angle and easily readable in ambient
light conditions

34

The repeater shall be capable of operating with a
wide variety of existing radios or radios purchased in
the future Interfacing of the repeater shall be
upwardly compatible with different communication
formats inctuding trunking and narrowband
technologies.

35

Bidder shall provide the following documentation
regarding the repeater:

a. System description and operating instructions,
including theory of operation and complete

description of all controls and functions.




| Meets Spec

Yes

No

b Complete installation instructions and
description of optional configurations.

¢ Alighment instructions.

d Programming software and manual

& Detailed schematic and parts list

f Parts locator diagram

36.

Purchaser shall specify frequency band and type of
radio at fime of purchase All modifications 1o insure
compatibility with that radic shall be performed at
the factory prior to delivery to the purchaser.

37.

Bidder must provide proof of authorization to
purchase and resell manufacturers equipment prior
to submitting bid . Bids submitted without verification
of dealership status shall not be accepted

38.

All equipment shall be warranted for at least 3 years,
including paits and labor.

39.

The equipment warranty period shall begin when the
equipment is first placed in service, not to exceed 6
months from date of purchase.

10




11

For purposes of the Bidding the WVSP has the potential to purchase from a few 4
possibly 400 units over the life of the Contract

PRICE QUOTATION

Item A VHF Vehicular Repeater $ G5 inc. B or chwcw‘nj
tem B UHF Vehicular Repeater $ qas®* L NC. Bur W&Wmlﬂj
Programming Software and cables

ltem C Programming software $ QD0 A\}ét\abﬂ-e {:’l’fi’c

ltem D Programming cable $ (00. 50

ToTAL: % _\4%i0.50

Qucmjr\hj ﬁD\S-CC)U\V)‘\S fere A\idn\&b\e oN C\(L,Lcmhﬁts
of 35" purchased Gt a Single f1me.




REQ Nko]_jbij_o_(ll_m A2

STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

VENDDR OWING A DEBT 7O THE STATE:

West Virginia Code §5A-3-10a provides that: No contract or renewal of any confract may be awarded by the
state or any of its political subdivisions fo any vendor or prospective vendor when the vendor or prospective
vendor or a related party fo the vendor or prospaciive vendor is a debtor and the debt owed is an amount

greater than ons thousand dollars in the aggregate.

PUBLIC IMPROVEMENT CONTRACTS & DRUG-FREE WORKPLACE ACT:

I this is a solicitation for a public improvement construction contract, the vendor, by its signature below, affirms
that it has a written plan for a drug-fres workplace policy in compliance with Article 1D, Chapter 21 of the West
Virginfa Code. The vendor must make said affirmation with its bid submission Further, public improvement
consiruction confract may not be awarded to a vendor who does not have a writien plan for a drug-free
workplace policy in compliance with Article 1D, Chapter 21 of the West Virginia Code and who has not
submitted that plan fo the appropriats confracting authority in timely fashion.  For a vendor who is a
subcontractor, compliance with Section 5, Article 1D, Chapter 21 of the West Virginia Coda may take place

before their wark on the public improvemeant is begun.

ANTITRUST;
in submitting a bid to any agency for the state of West Virginia, the bidder offers and agrees that if the bid is

accepted the bidder will convey, sell, assign or fransfer o the state of West Virginia all rights, title and interest
i and to all causes of action it may now orf hereafter acquire under the anfitrust laws of the United States and
the state of West Virginia for price fixing and/or unreasonable restraints of trade relating to the particutar
commodities or services purchased or acquired by the state of West Virginia. Such assignment shall be made
and become effective af the time the purchasing agency tenders the initial payment o the bidder.

| certify that this bid is made without prior understanding, agreement, or connection with any corporation, firm,
limited liability company, parthership or person or entity submitting a bid for the same materials, supplies,
equipment or services and Is in all respects fair and without collusion or fraud. | further certify that | am
authorized to sign the certification on behalf of the bidder or this bid.

LICENSING:
Vendors must be licensed and in good standing in accordance with any and all state and local laws and

reguirements by any state or local agency of West Virginia, including, but not limited to, the West Virginia
Secretary of Slate’s Office, the West Virginia Tax Department, West Virginia Insurance Commission, or any
other state agencies or political subdivision Furthermore, the vendor must provide all necessary releases to
obtain information to enable the Director or spending unit to verify that the vendor is ficensed and in good

standing with the above entities.

CONFIDENTIALITY:
The vendor agrees that he or she will not disclese fo anyone, directly or indirectly, any such personally

identifiable information or other confidential information gained from the agency, unless the individual who is
the subject of the information consents to the disclosure in writing or the disclosure is made pursuant to the
agency’s policies, procedures and rules. Vendor further agrees to comply with the Confidentiality Policies and
information Security Accountabllity Requirements, set forth in hitp:/www state wv us/admin/purchase/privacy/

noficeConfidentiality pdf.

Under penalty of law for false swearing (West Virginia Code §61-5-3), it is hereby cerfified that the vendor
affirms and acknowledges the information in this affidavif and is in compliance with the reguirements as stated

Vendor's Name: L/ oud’s Electronics ,
Authorized Signature:d&tﬂﬁp ’Paﬁ[.a@eff’ Date: _J) 2205

Purchasing Affidavit {(Revised 01/0108)




Rev os/os State of West Virginia 13
VENDOR PREFERENCE CERTIFICATE

Certification and application® is hereby made for Prefierence in accordahce with West Virginia Code §5A-3-37 {Does notapply to
construction contracts). West Virginia Code, §5A-3-37, provides an oppostunity for quaiifying vendors to request (at the time of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only {o the cost bid in
accordance with the Wesf Virginia Code This certificate for application is 1o ba used to request such preferance The Purchasing
Diviston will make the determination of the Resident Viendor Preference, if applicable

1. Application is made for 2. 5% resident vendor preference for the reason checked:

. Bidderis an individual resident vendor and has resided continuously in West Virginia for four {4) years immediately preced.-
ing the date of this certification; o, _
Bidder is a partnership, assosiation or comoration resident vandor and has maintained its headquarters or principal piace of
business continuously in West Virginia for four (4) years immediately preceding the date of this certification: or 80% of the
ownership interest of Bidder is held by arother individual, partnership, association or corporation resident vendor who has
maintained its headquarters or principal place of business continuously in West Virginia for four (4) years immediately
preceding the date of this certification; or,
Bidder is a nonresident vendor which has an affiiate or subsidiary which empioys a minimum of one hundred state residents
and which has maintained its headguarters er principal place of business within Weast Virginia continuously for the four (4)
years immediately preceding the date of this certification; or,

2 Application is made for 2.5% resident vendor prefarence for the reason checked:
,,,.,\{ Bidder is a resident vendor who certifies that, during the life of the confract, on average at least 75% of the employees
working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years

immediately preceding submission of this bid; or,

3. Application is made for 2 5% resident vendor preference for the reason checked:

Bidder is a nonresident vendor employing a minimum of one hundred state residents oris a nonresident vendeor with an
affiliate or subsidiary which maintains its headguarters or principal place of business within West Virginia employing a
minimum of one hundred state residents who certifies that, during the life of the contract, on average at least 75% of the
employees or Bidder's affiiate’s or subsidiary’s employees are residents of West Virginia who have resided in the state
continuously for the two years immediately preceding submission of this bid; or,

4. Application is made for 5% resident vendor preference for the reason checked:
v/ Bidder meets either the requirement of both subdivisions (1) and (2} or subdivision {1) and (3) as stated above; or,

5. Application is made for 3 5% resident vendor preference who is a veferan for the reason checked:

Bidder is an individual resident vendor who is a veteran of the United States ammed forces, the reserves orthe National Guard

and has resided in West Virginia continuously for'the four years immediately preceding the date an which the bid is

submitted; or,

B. Application is made for 3.5% resident vendor preference who is a veteran for the reason checked:

-—.  Bidderls a resident vendor who is a veteran of the United States arrred forces, the reserves or the National Guard, if, for
purposas of producing or distributing the commodifies or completing the project which is the subject of the vendor's bid and
continuously over the entire term of the project, on average at least seventy-five percent of the vendor's employees are
residents of West Virginia who have resided in the state confinucusly for the two immediately preceding years,

Bidder understands if the Secretary of Revenue determines that a Bidder receiving preference has faited to continue fo meet the
requirements for such preference, the Secretary may order the Director of Purchasing to: (a) reject the bid; of (b) assess a penalty
against such Bidder in an amount not to exceed 5% of the bid amount and that such penalty will be paid to the contracting agency
ordeducted from any unpaid balance on the contract or purchase order

By submission of this certificate, Bidder agrees to disclose any reasonably requested information o the Purchasing Division and

authorizes the Department of Revenue to disclose to the Director of Purchasing appropriate information verifying that Bidder has paid
the required business taxes, provided that such information does not contain the amounts of taxes paid nor any other information

deemad by the Tax Commissionerto be confidential,

Under penaity of law for false swearing (West Virginia Code, §61-5-3), Bidder hereby certifies that this certificate is true
and accurate In all respects; and that if a contract is issued to Bidder and if anything contained within this cerfificate
changes during the term of the contract, Bidder will notify the Purchasing Division in writing immediately.

Bidder: L/ o\Ljd% Electvenics Signed:&,(ﬁm /%Ldgzjt
pate: /O-24-0F Tit’ie:% @L - W%M ,cQ@/g;:/f

“Check any combination of preference consideration(s) indicated above. witich you are enfitfed fo receive
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Motorola PAC/RT Compatible.

P> rbp

“First Man Out” with Priority Sampling
Synthesized Operation PC Programmable Frequencies and Tones

LTR, EDACS and Motorola Trunking Compatible

Factory Interface Cables for Most Popular Public Safety Radios

Remote Channel Selector, Auxiliary Receiver, and In-Band Filtering Options

Rply ———fe Wol —

SVR 200 Smgle Channel Synthe5|zed Vehicular Repeater

................................

The Pyramld Communications model S¥R-200 is
a WP controlled, synthesized low power vehicle
repeater. It is designed to interface between a
high power mobile radio and a fow power

kandheld. If the radio operator is out of the vehicle _

and the mobile radio is receiving a transmission,
the SVR-200 will repeat the signal to the user's
handheld. The user may aiso transmit back to the
SVR-200 via their handheld, and the transmission
will be repeated back to the base by the high power
mobile radio, effectively extending the range of
the low power handheld to that of the mobile
radio. On-board logic control by the microprocessor
ensures that only one vehicle will become active as
the repeater, should several vehicles arrive at the
same scene, The logic also handles cases where

T T T T T

the priority vehicle teaves the scene {(or fails), or
another priority vehicle arrives from another scene.
The SVR-200 remains the industry standard

in Public Safety Vehicular Repeaters with a
complete line of accessories to ensure you get the

most from your communications system. Factory

interface cables for most popular public safety

‘mobiles, simplify instaliation and enhance
reliability. A complete line of filter products that

eliminates interference in crosshband and in-
band applications. The RCS-200* allows personnel
to remotely change the mobile channel from a
DTMF keypad on the portable allowing seamless
conumunications with the appropriate agencies,

714 901-5482 M
WWW.pYramidcomm Com — CcomMUNICATIONS

~




_'-'::__Freqeency.ﬁahge_ S

S --RF power out :

- Spurious emissions

“Frequency stablllty -30°~+60°C 1.5 PPM

-+ 1TKOF3EN 6KOF3E
vo-40dB

: Modulatlon

~ Hum and nozse
o :_Audlo response (300-3kHz)
© = Audio distortion =~
7 Local mic sen5|t|wty
o FCC Type Acceptance .
L Industry Canada Approval_. .'

e _':RECEIVER
- ?Frequency Range

R sens:tlwty

~Squelch. sensmwty :
' ~Modulation acceptance o

 Selectivity -

Spurloushmage rejectlon ;
. IMD response
SR Frequency stablllty :
- Audio’ response (300 BkHz) _

s Audlo output

| ---:‘-lbca.u;_ﬂx:a_.t!di.v-:'

Power Requirements

VHE
-.'_'150-154.M'Hz_7 --

-__.';'_250mw w
. 50dBe.

'-;-150—.1"7_4M|-l'z"'

Ffat of - 6dBloctave
<3%@60% deviation

7 300mV - SVPP
LRUSVR-200VB .
13901954584 -

: . 35uV o
s ZthOZpVadjustable
 43.75/£75kHz .
7B
7008 .
. 60dB
CA5PPM
- Hat or +6dBfoctave .
-7 0-5VPP AC coupled
C600R2K
400 mW 8 Ohms@
<5% distortion

DC Supply 13.6VDC negative ground + 25%
Standby 170mA

Receive 250mA @ 400mW Rx Audio
Transmit <1A @ rated output

Physical

Dimensions 5275"Wx6"Lx112"H
Weight 18 ounces

Case One piece extruded aluminium

Mil-Std-810D/E Ratings

Procedure 1l High Temp +60°C
Procedure I Low Temp -30°C
Procedure Il Humidity
Procedure It Blowing Dust
Procedure | Category 8

5012
502 3
507 2
5102
5143

Vibration, Ground Vehicle

5163

Procedure | Shock

" 450-470 MHz
405-425 MHz®
w3Bpv.

- 450-470 MHz - -

.+ -405-425 MH2®

L 250mW-2W
. 52dBc
© 1.5 PPM .
11KOF3E/16KOF3E

:40dB.

‘Flat or -6dB/octave -

<3%@60% dewatlon
300mV - 5¥PP. -
[.RUSV_’R _20_0UD :

23902121134

12pV to 2V adjustable
+3 75/+7.5kHz - - -

- 60dB -
s
60dB

15PPM
Ftat or +6dB/octave

0-5VPP AC coupled .

60072 2K

400 mW 8 Ohms@

<5% distortion

40dB e

~--Flat or -6dBfoctave
: <3%@60% deviation -
_iaoomv-swp‘ '
- LRUSVR-200M .~ "~
2390A-SVR200M .

700

 764-776 MHz .
 794-806 MHz®

C1sPRM.
'_Flat or +6dB/octave
0-5VPP AC coupled

S [ R

764776 MHz

794-806 MHz® -

. 100mW - 600mW
" +1.5.PPM

11KOF3E

350V,

S 2Wio 2uV adjustable R

+3 75kHz

- 50dB°
.. 60dB

60dB

60072 2K
400 mW 8 Ohms@
<5% distortion

800
806-824 MHz -
851-869 MHz -
~100mW - 600mW
458c
C+15PPM
: 11KOF3EH6KOF3E .
. -40dB - '
. Flator —SdBloctave :

800
-_'806:824MH: -
- 851-869 MHz

35pV.

<3%@60% deviation

. 300mV - 5VPP -
" LRUSVR-200M -
2390A-5VR200M

2uVto 2uv adJustabJe

- &3 .75/=7 5kHz
- 50dB '
- 60dB
- . 60dB
1.5 PPM
Flat or +6dBfoctave
.0-5VPP AC coupled
BOQZ 2K -

400 mW 8 Ohms@
<5% distortion

1900

' '897-902 MHz®

" 936-941 MHz
100mW - 600mW
-45dBc '

1.5 PPM
11KOF3E

-40dB

Flat or -6dBloctave

- <3%@60% deviation " -
300mV - 5VPP

- LRUSVR-200M
| 2390A-5VR200M -

900
© 897-902 MHz®
©'936-941 MHz

350V
2V to 21V adjustable
+3 75kHz .

©.50dB
- 60dB .
60dB
15PPM

flat or +6dB/octave

. 0-5VPP AC coupled
60072 2K

400 mW 8 Ohms@
<5% distortion

. © SPECIAL ORDER




SVR-200 Service Manual

SVR-200
Vehicular Repeater

Thismanualisintended foruse by qualified techniciansand includesall necessary information pertaining tothe
SVR-200 operation, circuit design and maintenance Changes that occur after date of printing will be
incorporated in supplemental service publications
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SVR-200 Service Manual

Foreword

Scope of this manual

Thismanual contains the specifications, functional description, operating instructions, schematic, parts locatot
and parts list for the SVR-200 synthesized vehicular repeater.

This manual is intended fot use by qualified service technicians to aid them with installation, interfacing,
alignment and trouble shooting of the SVR-200 when used with other land mobile tadios.

Service manual revisions

Component changes, additions and deletions may occur in the circuit design to improve operation and will be
reflected in future releases of this service manual. Specifications and circuit changes are subject to change without
priornotice or obligation by Pyramid Communications.

Safety Information

The SVR-200 is designed to operate within all applicable Federal regulations at the time of manufacture Proper
operation and service procedures will assute continued compliance with these regulations:

* Do not operate the SVR-200 without an antenna or approptiate RF load connected to the antenna connector

* Do notoperate the SVR-200 in the presence of unshielded electrical blasting caps orexplosive environmental
conditions.

* Do not operate the SVR-200 while refueling the vehicle ot in the presence of explosive fumes

* Do not operate the SVR-200 with persons standing closer than 2 feet fiom the mobile or repeater antenna

FCCinformation

The SVR-200 complies with the FCC rules patts 90 and 22 for radio frequency transmitters  The user must apply
for a license to operate the SVR-200 transmitter pursuant to parts 90.243 and 90 247. Other FCC rules may apply
depending on the class of service the user qualifies for A complete listing of FCC rules and regulations may be
ordeted from:

Superintendent of Documents
Government printing office
Washington DC 20402

The following information pertaining to the SVR-200 should be included in the FCC license application:

VHE UHF 700/800/900 MHz
Type Acceptance:  LRUSVR-200VB LRUSVR-200U  LRUSVR-200M
Output Power; 02520W 0252 0W 100mW-600mW
Emissiondesignator:  11KOF3#/16K0F3E 1 IKGF3E/16KOE 3E HIKOF3E/16K0F 3E
Frequency band: 150-174 MHz 400-512MHz 764-806(700M), 806-824 or 850-870{800M)
897-902 o1 936-94 1 {900M)
Number of Channels: 1/14 1/14 1714
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Transmitter:

Frequency Range:

Rf'power out:

Spurious emissions:
Freqstability -30°~+60°C:
Modulation:

Hum and Noise:

Audioresponse(300-3kHz):

Audio distortion:
[ ocal micsensitivity;
FCC Type Acceptance:

Industry Canada Approval:

Receiver:

Frequency Range:

RF sensitivity:

Squelch sensitivity:
Modulation acceptance:
Selectivity:
Spurious/image rejection:
IMD response:
Frequency stability:

Audioresponse (300-3kHz):

Audio output:
Local Rx Audio:

Power Requirements:

DC Supply
Standby
Receive
Transmit

Physical:
Dimensions:

Weight:
Case:

Specifications

VHF

150-174MHz

250mW-2W

-50dBc

1.5PPM

16KOF3E/1 IKOF3E
-40/-37dB(25/12 3kiz)
Flat or +6dB/octave
<3% (@@ 60% deviation
300mV-3VPP
LRUSVR-200VB

2390 195458A

[50-174MHz

35pv
2uVto2uVadjustable
+7 543 75kHz
60/37dB (25/12 5kHz)
60db

60db

1.5PPM

I tat ot -6db/octave
0-3VPP AC coupled
400 mW 8 Ohms

136VDC
170mA
250mA
1A@2W

S273"Wxe"l xt 12"H
i80z.

UHF

405-425MHz (UA)'
430-470 MHz (UD)
470-490 MHz (UE)'
250mW-2W

-30dBe

1 3PPM

16K0F3E/1 IKOF3E
-40/-37dB(25/12 5kHz)
Flat or +6dB/octave
<3% ‘@ 60% deviation
300mV-5VPP
LRUSVR-200U
2390212 113A

405425 MHz (UAY
450-470MHz (UD)
470-490MHz (UE)
35V

2uVito2p v adjustable
+7.5/43.73kHz
60/57dB(25/12 5kHz)
60db

60db

| 5PPM

Fiat or -6db/octave
0-5VPP AC coupled
400mW 8 Ohms

136VDXC
[70mA
250mA
15A @ 2W

Onepicee extruded aluminium

405-425 and 470-490 available as special order Omly
*I6KOF3E & =7 SkHz available on 806-824 and 850-870 MHz Only

700/800/900 MHz

764-776,794-806 (MC.MD)
806-824,850-870 (MB,MA)
897-902,936-941 (MEMF)
100mW -600mW

S0dBc¢

1 5PPM

16KOF 3B/ IKOE3E
-40/-37dB(25/12 SkHz)

Flat or +6dB/octave

<3% i 60% deviation
300mV-5VPP
LRUSVR=200M
2390A-SVR200M

764-776,794-806 (MCMD)
800-824, 850-870 (MB,MA)
897-902,936-941 (ME.MF )
35uv
2uVto2uVadjustable

+7 5743 75kHz

30dB

60db

60db

L.5PPM

Flat or -6db/octave
0-3VPP ACcoupled

400 mW 8 Ohms

136VDC
170mA
250mA
700mA G 600mW
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Functional Description

Generally, vehicular repeaters are used as mobile extenders in cross-band operation: the link is VHF/UHEF /800
MHz simplex and the mobile is Lo-band, VHF, UHF or trunking In-band operation is possible, but care must be
taken to prevent intet ference between the mobile's highet power transmitter and the repeater receiver. Proper
frequency selection and antenna placement are important even in cross-band operation, but especially for inband
use. The use of low power pre-selector cavities may be placed in line with the repeater antenna cable since it is
simplex and low power.

Important Note

The SVR-200 operates on simplex frequencies; part of the multi-vehicle format dictates that all of the
SVR-200s must be able to monitor all link traftic on site and be able to determine if a handheld is transmitting, ot
it other repeaters are transmitting. The handhelds must transmit CTCSS, but should be carrier squelch receive.
The handhelds should not use CTCSS decode if the repeater is utilizing the multi-vehicle format, as this will
interfere with the priority sampling which is essential for multi-vehicle operation . Also, the handhelds would have
to have different encode and decode tones in order for the repeater to be able to tell the difference between
handhelds and other repeaters, so the handhelds would not be able to hear each other  The repeaters should not
transmit CTCSS uniess used only in a singie vehicle environment

When the user leaves the vehicle. they activate the SVR-200 via theit mobile radio front panel o1 a sepasate
switch. When the mobile radio is receiving cartier and proper tone, the SVR-200 will begin transmitting on the
handheld’s receive tiequency The user is able to hear and respond to all radio tiaffic, including other handhelds
at the site. The SVR-200 can be programmed to give the handhelds priotity in a conversation by periodically
sampling for handheld activity (carrier and proper tone) during base-to-portable transmissions. During sampling,
if the SVR-200 detects a handheld transmission, it will cease transmissions, key the mobile radio and repeat
portable-to-base. Thisallows the handheld torespond during repeatet hang time or during full duplex interconnect
calls Priority sampling can be enabled/disabled through PC programming and the interval can be programmed
between 25 seconds and 2.3 seconds in 25 second increments.

The SVR-200 has a fixed 3 minute time out timet for base-to-portable transmissions I the mobile COR is
active for more than 3 minutes (and the SVR-200 is the priotity unit) it will send a double blipand cease transmission
until the mobile COR is inactive. The 3 minute time-out is in affect regardless of whether the SVR-200 is
programmed for ptiority sampling ot not,

Multi-vehicle operation

When the SVR-200 is first activated, it will transmit a short “lock tone™ that aletts the user that the system is
functioning It will then assume the priority status and be ready to repeat any base-to-portable or portable-to-base
transmissions. Ifanother unit artives on scene and is activated, it too will transmit the “lock tone”; when the first
SVR-200 detects the lock tone from the second unit, it will increment a *‘priority counter” and will no longer repeat
any ttansmissions. Therecently airived unit will be the priority repeatet, and the first unit will be | countaway from
ptiotity. This process will continue for each unit that arrives at the site, creating a priority hierarchy forup to 256
vehicles, each with a unique count and only one unitat priority status, The SVR-200 will not transmit it’s lock tone
if the radio channel is busy when first enabled. 1t will wait in non-priority status until all transmissions cease, then
send its lock tone and become the priotity unit.

Eventhoughthe othet SVR-200s are notat priotity status, they will continue to monitor the channel for activity
It the priority unit were to leave the scene o1 become disabled, the other units will detect the condition to repeat
and determine that there is no priority unit repeating the transmission. They will then begin to decrement their
priority counters until one of them reaches the priority status and begins repeating the transmission. Since the
SVR-200s are all at ditferent counts, only one will reach priority status and begin transmitting. The other units will
sense the new priority repeater and cease counting down, presetving the priority hierarchy.
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If another unit were to artive from a different scene and it is still the active priority, there will be two active
repeaters on the ait when a condition to repeat exists. When one of the SVR-200s unkeys to check for handheld
activity, it will detect the presence of the other active SVR-200 and increment it’s priority counter and cease
transmission. This is the self clearing mode to prevent radio collisions.

Ifthe handheld operator is out of the vehicle and their partner still in the vehicle were to key the mobile radio
using the local mic, the SVR-200 will detect the local PTT and repeat the transmission to the other handhelds so
that both sides of the conversation will be heard by everyone on the link. The local mic repeat function can be
enabled/disabled via the PC sofiware

The SVR-200 also has a local receive audio speaker jack that enables the person in the vehicle to monitor
pottable-to-base transmissions that are being repeated through the mobile

[f the users wish to communicate portable-to-portable without accessing the mobile repeater, they may transmit
on the same frequency without CTCSS (or a different CTCSS); the SVR-200 only responds to cartier and proper
tone from the handhelds.

Trunking operation

When the SVR-200 is connected to a trunking mobile and the handheld operator wishes to access the system,
they key their handheld briefly then release  The SVR-200 will attempt to acquire a voice channel on the trunking
system by keying the mobile for 200mS and monitoring the on-ait detect line from the mobile. If it does not see
theradio ransmitatall (system is busy ), it will send a low tone to the hand held operator to alert them that the system
is busy. The SVR-200 will automatically tetry evety 5 seconds and send busy tone to the handheld with each
unsuccessful attempt to indicate progress of the call attempt. 1f unsuccessful after 30 seconds, the SYR-200 will
transmit intercept tone to alert the handheld operator that the call attempt failed

When the SVR-200 detects that the mobile is transmitting, it will continue to monitor the on-air line until the
transmitter remains keyed for at least 250mS to ensure that the radio is merely handshaking or retrying  After
successtul acquisition of a voice channel, it will continue to hold the mobile PTT active for 2 seconds and transmit
a go-ahead blip to the handheld opetator. The user then keys theit handheld to speak on the voice channel Ifthe
user does not key up within the 2 second petiod, the SVR-200 will unkey the mobile and send intercept tone as
before,

[fthe user keys their handheld only once, or they key the first time for more than | second. the SVR-200 will
cancel the callattempt and send intercept tone to the handheld operator. All of the queuing and error tones will only
be sent if the handheld is not transmitting to ensure that the user hears the proper tones

LEDs
CPU: Flashes at a | Hz rate to indicate proper operation of the microprocessor.
PRI When on, indicates that the unit is at priority count zero and will repeat all transmissions

RCOR.: Repeater Carrier detect.

RTONE: Repeater sub-audible decode; when on, indicates a condition to repeat portable-to-base.

RTX: Repeater ttansmit indicator

MCOR:  Mobile unmute detector indicating a condition to repeat base-to-portable.

MTX: Mabile transmit indicator.

OPT: Should be on steady during programming operations only. 1fOPT LED flashes at 10Hz rate, it is an
indication that the PLL did not lock within the allotted S0mS and the unit should be serviced.
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Installation

Betore installing the SVR-200, ensure that the RF and repeater sections are properly aligned per the tuning

instructions on pages 8- 14 of this manual. Additionally, ensure thatthe SVR-200 jumpers are properly configured
for use with the particular mobile radio that it will be connected to:

H

12

14

I5

16
i7
8

19

Controls themaximumdrive level of the transmit audio output to themobile radio. If J1 isinstalled, output amp
U1B wilt have an adjustment range of 0-100 mVPP I} is removed, U|B can be adjusted between 0-5VPP.

Controls the output impedance of the transmit audio line to the mobile radio If connected to a low impedance
point in the mobile, installing JP2 sets the output impedance to 600 ohms £ JP2 is open, the output impedance
is 2 2Kohms Install the jumper for radios that require a lot of modulation drive or that have low tmpedance
microphone circuits Remove the jumper if the SVR-200 installation decreases local microphone audio at the
mabile

Used tor testing the SVR-200 receiver and setting the lock tone deviation transmit level f JP3 is shorted at
power up, the SVR-200 receiver will be active all of the time and receiver audio will be heard at the speaker
regardiess of the repeater squelch setting ot CTCSS tone decoded. Remove the jumper and turn the SVR-200
off to return to notmal operation 1f JP3 is shorted while power is applied, the $VR-200 will go into transmit
mode and send fock tone for as fong as the jumper is shotted. Remove the jumper to return to notmal operation.

Used to internally tie the local mic input of the SVR-200 to the transmit audio output line which is usually
connected to the mic hi line in the mobile.

Used to internally tie the on-ait detect input of the SVR-200 to the PTT output Do so only on conventional
radios; trunking vadios must have the on-air detect line connected to a line indicating that the radio is
transmiiting.

Changes the maximum gain of the local mic input amp from unity (Out) to 10x (In)
Changes the maximum gain of the receive audio lire input from unity (Out) to 7x (In).

Adds a pull up (+ position) o1 pull down (- position) resistor to the remote enable line (blue).

Adds a pull up resistor (10K to 5VDC) to mobile COR line (violet)

J11 Removing J1 1 adds 100K chm resistor in series with SVR-200 mobile iansmitaudio path  Used for situations

where mobile radio has noise on transmit audio

112 Enables external speaker circuit.

Make the connections between the mobile radio and the SVR-200 cable as follows:

Pin1: Ground. Connect to the radio's chassis o1 ground plane.

Block Shield

Pin2: Mobile transmitaudio Connect to the mobite transmit audio path or tone input If connected before
White pre-emphasis, ensure that the SVR-200 is programmed for de-emphasis (common data). fconnected

after pre-emphasis, ensure that the SVR-200 transmit audio path is programmed as flat. Pin2 is AC
coupled and has an output impedance of 600 or 2 2Kohms {determined by J2) RV3 sets the transmit
audto output level and J1 sets the adjustment range between 0-5VPP (JI open) or 0-100mVPP (J1
shorted).
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Pin 3: Remote enable/disable. Connecttothe radio's auxiliary outputor a separate switch to remotely enable

Blue or disable the repeater 1{this line goes high to activate the repeater, ensure that JP1 is set to the 4+
position. f'this line goes to ground, set P to the “-” position 18 has two positions to add a putl up
(+) or pull down (-) tesistor to this line if used with an open collector or diy contact output

Pind: Mobile PTT output Connect to mic PTT onthe mobile1adio, ora line that goes active low to transmit.
Green Pin 4 is an open collector output rated at 100mA at S0VDC.

Pin5: [2VDCinput. Connecttothe radios 12V switched supply o1 a point capable of supplying at least 1. 5A
Red of current

Piné: Mobile teceive audio. Connect this line to the mobile receive audio path before the volume control.
Yellow it pin 6 is connected before de-emphasis, ensure that the SVR-200 receive path is programmed as flat

{common data). [f connected after de-emphasis, program the receive path for pre-emphasis Pin 6
is ACcoupled and high impedance (15K ohm) RVS5setsthereceive audio level sensitivity; this input
should be between 30mVPP and SVPP  J7 sets the gain of the receive input amp. 1f open, the input
has @ maximum gain of one; if installed, the input has a maximum gain of 7

Pin7: Mobile COR detect  This line is used to indicate when the SYR-200 should repeat the transmission
Violet to the handheid. Connect to alogic point in the radio that indicates proper tone and cartier have been
detected or theaudio unmuteline. Tfthis line goes more positive duing an unmute condition, program
the mobile COR line as active high (common data). It the line goes more negative during an unmute
condition, program the mobile COR lineas active low. The input from pin 7 is high impedance and does
not have to go rail torail. The SVR-200 uses a voltage comparator as a COR threshold detector RV 1
sets the mobile COR thieshold level and should be set for half way between the mute and unmute levels
at pin 7 Example: 1f Pin 7 is connected to a point that goes from 0VDC (mute) to SVDC (unmute),
set RV1 for 2 5VDC and program the mobile COR line as active high. [ Pin 7 goes between 7.2VDC
(mute) and 5 8VDC (unmute), set RV for 6 SVDC and program the mobile COR line as active low.

Pin8: Local mic audio. 1f programmed for local mic repeat, the SVR-200 will go into transmit mode and

Brown repeat the audio from this line whenevet the mobile radio is keyed by the local mic. Connect this line
to the mobile transmitter audio path before limiting ot filtering. This input is AC coupled and high
impedance (>5.6Kohms) The input level at this pin should be 300mV to SVPP RV2 sets the local
mic sensitivity If the mic high line has sufficient drive for this input, install 14 and leave pin §
unconnected )6 setsthe gainofthe local mic inputamp. If open, the maximum gainis one; ifinstalled,
the maximum gainis 10,

Pin9: On-Alir detect.

Gray Trunking: Connect to a point in the radio that indicates the mobile iansmitter is actually on the air
Thisis notthe sameasmic PTT 1fpin 9 goes positive during tiansmit, program the on-air detect line
for active high (commeon data). [ pin 9 goes to ground during transmit, program the on ait detect line
for active low.

Conventional: Used for local mic repeat indication from the mobile Connect pin9 to pin 4 of the
SVR-200 and program the on-air detect line fo1 active low Solder jumper J5 will connect pin 9 to pin
4 (PTT output) and can be used on conventional systems only. Do not instull J5 for trunking
operation.

Install the SVR-200 in the vehicle using the supplied mounting bracket and hardware Install the unit where
itwill be easily visible by the driverand will not interfere with the drivers vision or constitute a hazard dwing a vehicle
collision The SVR-200 mounts in the biacket using the four 8-32 x %" machine screws. Do notuse longer screws
to mount the SVR-200 to the bracket or circuit damage may result.
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Alignment VHF

Beforealigning the SVR-200, ensure that the mobile radio is aligned per the manufacturer’s ser vice procedure;
Ensure that the SVR-200 is propetly programmed and the jumpers are set per the previous section
Inorder to properly align the SVR-200, you will need two service monitors and the mobile radio that the repeater
will be installed with. Refer to figure 1 for alignment points

Dis-assemble the repeater by removing the two cap screws on the rear panel and the phillips screw on the
bottom  Slide the main circuit board out of the housing with the rear panel attached. Connect one service monitor
to the SVR-200 TNC jack and the other to the mobile antenna jack Connect the cable fiom the mobile radio to
the SVR-200 (See figure 4 on page 14) Turn on the mobile and activate the SVR-200

Adjust the repeater squelch control (RV9) so that the repeater COR led is off Adjust the mobile so that the audio
is squelched.

SVR-200 VHF Transmitter

L Transmitter Quiput: Short J3 and adjust RV 10 for maximum. Confirm the SVR-200 RF Powet out s at least
2W AdjustRV10 for 250 mW. The SVR-200 case is integtal to the voltage regulator heat sink and the unit
should not transmit at full power when removed from the case for extended petiods.

2 Transmitter frequency: Adjust the TCXO on the RF board for the transmit frequency.

[F3]

Maximum deviation/lock tone deviation: Adjust RV7 (lock tone deviation) for maximum. 1f the SVR-200
is progiammed for sub-audible encede, adjust RV6 (CTCSS) for minimum  Adjust RVS (repeater deviation)
for 95% deviation Adjust RV7 for 60% deviation. Remove J3.

4. Mobile COR: Measure the voltage at TP2 on the SYR-200 main PCB and record  Set the mobile service
monitor for the mobile receive frequency, |mV RF outputand CTCSS modulation of 1 5% deviation. Measure
the voltage again at TP2 and record. Turn the mobile service monitor offand adjust RV 1 on the SVR-200 main
board for the halfway point between the two voltage readings as read at pin 3 of Ul

5 RXaudio sensitivity/CTCSS deviation: Set the service monitor connected to the mobile for the mobile receive
frequency and ImV RF output. Modulate the signal generator with a 1 kHz tone at 60% deviation and CTCSS
tone at 15% deviation. Ensure that the SVR-200 mobile COR and repeater PTT LED’s are on. Adjust RV S
on the SVR-200 main board for 60% deviation as read on the service monitor connected to the SVR-200. H
programmed for sub-audible encode, remove the [kHz tone deviation from the mobile service monitor and
adjustRV6 on the SVR-200 main board for 15% deviation. Turnthe RF output from the mobile service monitot
off and ensure that the SVR-200 mobile COR and repeater PTT LEDs are off.

6 Local mic repeat: [f the SVR-200 is programmed for local mic repeat, key the mobile local mic and inject an
audio signal into the local mic to produce 60% deviation on the service monitor connected to the mobile.
Confirm that the SVR-200 repeatet PTT LED is on; adjust RV2 for 60% deviation as read on the se1vice
monitor connected fo the SVR-200. Unkey the mobile radio.

7 RF power out: Short 13 and adjust RV10 for the operating power output Open J3.
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VHEF Receiver

i

Receiver front end: Connect a DC voltmeter to TP1 on the SYR-200 main board Set the service monitor
connected to the SVR-200 to the generate mode, receive frequency with a 1kHz tone and 60% deviation.
Adjust the RF output of the monitor for a t VDC reading at TP1. AdjustL1-L5 on the RF board for a maximum
reading at TP1.

Repeater squelch: Adjust the service monitor RF output for SuV  Adjust RV9 on the SVR-200 main board
so the repeater COR LED is just on. Decrease the service monitor RF output to 3uV and ensure that the
repeater COR [ ED is off.

Fransmit audio output: Adjust the service monitor RF output for ImV. Turn the CTCSS modulation on and
set for 13% deviation. Confirm that the repeater COR, CTCSS and mobile PTT LED’s are on. Adjust RV3
on the SVR-200 main board for 60% deviation as read on the service monitor connected to the mobile radio

Local Rx qudio: Connect an 8 ohm speaker to P4 and set RV4 for the desired listening level Turn off the
CTCSS medulation of the service monitor connected to the SVR-200. Confirm that the repeater CTCSS and
mobile PTT LED’s are off

Lock Tone Decode: Change the 1kHz tone modulation to the lock tone frequency. Confirm that the PRI LED
goes off after approximately .5 seconds

_omoog_
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B
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Figure |
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Alignment UHF

Betorealigning the SVR-200, ensure that the mobile radio is aligned per the manufacturer’s service procedure;
Ensure that the SVR-200 is properly programmed and the jumpers are set per the previous section.
In order to properly align the SVR-200, you will need two service monitors and the mobile 1adio that the repeater
will be installed with. Refer to figure 2 for alignment points

Dis-assemble the repeater by removing the two cap screws on the rear panel and the phillips screw on the
bottom. Slide the main circuit board out of the housing with the rear panel attached. Connect one service monitor
to the SVR-200 TNC jack and the other to the mobile antenna jack. Connect the cable from the mobile radio to
the SVR-200 (See figure 4 on page 14). Turn on the mobile and activate the SVR-200.

Adjust the repeater squelch control (RV9) so that the repeater COR led is off. Adjust the mobile so that the audio
is squelched.

SVR-200 UHF Transmitfer

I Transmitter Output: Short I3 and adjust RV10 for maximum Confirm the SVR-200 RF Power out is at least
2W . Adjust RV10 for 250 mW The SVR-200 case is integral to the voltage regulator heat sink and the unit
should not transmit at full powet when removed from the case for extended periods

2. Transmitter frequency: Adjust the TCXO on the RF board for the transmit frequency

s

Maximum deviation/lock tone deviation: Adjust RV7 (lock tone deviation) for maximum . [f the SVR-200
is programmed for sub-audible encode, adjust RV6 (CTCSS) for minimum. Adjust RV8 (repeatet deviation)
for 95% deviation. Adjust RV7 for 60% deviation Remove I3

4. Mobile COR: Measure the voltage at TP2 on the SVR-200 main PCB and record. Set the mobile service
monitor fot the mobilereceive frequency, ImV RF outputand C TCSS modulationof 15% Measure the voltage
againat TP2 and record. Turn the mobile service monitor off and adjust RV 1 on the SVR-200 main board for
the halfway point between the two voltage readings as read at pin 3 of Ul

5. RXaudio sensitivity/CTCSS deviation: Set the service monitor connected to the mobile for the mobile receive
frequency and ImV RF output. Modulate the signal generator with a 1kHz tone at 60% deviation and CTCSS
tone at 15% deviation. Ensure that the SVR-200 mobile COR and repeater PTT LED’s are on. Adjust RV5
on the SVR-200 main board for 60% deviation as read on the service monitor connected to the SVR-200 1f
programmed for sub-audible encode, remove the 1kHz tone deviation from the mobile service monitor and
adjust RV6 onthe SVR-200 main board for 15% deviation. Turnthe RF output from the mobile service monitor
off and ensure that the SVR-200 mobile COR and repeater PIT LEDs are off.

6 Local mic repeat: [f the SYR-200 is programmed for local mic repeat, key the mobile local mic and inject an
audio signal into the local mic to produce 60% deviation on the service monitor connected to the mobiie.
Confirm that the SVR-200 repeater PTT LED is on; adjust RV2 for 60% deviation as read on the service
monitor connected to the SVR-200 Unkey the mobile radio

7. RF power out: Short 13 and adjust RV {0 for the operating power output Open J3.
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UHF Receiver

[¥P)

Receiver front end. Connect a DC voltmeter to TP1 on the SVR-200 main board Set the service monitor
connected to the SVR-200 to the generate mode, receive frequency with a 1kHz tone and 60% deviation.
Adjust the RF output of the monitor for a 1VDC reading at TP1 Adjust BPF [ and BPEF2 on the RF board fo
a maximum reading at TP|

Repeater squelch: Adjust the service monitor RF output for 54V Adjust RV9 on the SVR-200 main board
so the repeater COR LED is just on. Decrease the service monitor RF output to 35V and ensure that the
repeater COR LED is off

Transmit audio output: Adjust the service monitor RF output for ImV. Turn the CTCSS modulation on and
set for 15% deviation Confitm that the repeater COR, CTCSS and mobile PTT LED’s are on. Adjust RV3
on the SVR-200 main board for 60% deviation as read on the service monitor connected to the mobile radio.

Local Rx audio: Connect an 8 ohm speaker to P4 and set RV4 for the desired listening level. Tuin off the
CTCSS modulation of the service monitor connected to the SVR-200 Confirm that the repeater CTCSS and
mobile PI'T LED’s are off

Lock Tone Decode: Change the 1kHz tone modulation to the lock tone trequency. Confirm that the PR] LED
goes oft after approximately 35 seconds

BRF)

pe ) \ B

Figure2
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Alignment 700/800/900 MH

Beforealigning the SVR-200, ensure that the mobile radio is aligned per the manufacturer’s set vice procedure;
Ensure that the SVR-200 is properly programmed and the jumpets are set per the previous section
In order to properly align the SVR-200, you will need two service monitors and the mobile radio that the repeater
will be installed with Refer to figure 3 for alignment points.

Dis-assemble the repeater by removing the two cap screws on the rear panel and the phillips screw on the
bottom  Slide the main circuit board out of the housing with the rear panel attached. Connect one service monitot
to the SVR-200 TNC jack and the other to the mobile antenna jack. Connect the cable from the mobile radio to
the SYR-200 (See figure 4 on page 14)  Turn on the mobile and activate the SYR-200.

Adjust the repeater squelch control (RV9) so that the repeater COR led is off Adjust the mobile so that the audio
is squelched.

SVR-200 700/800/900 MHz Transmitter

| Transmitter Output: Short 13 and adjust RV10 for maximum Confirm the power out is at least 600mW
Adjust RV10 for 100 mW . The SVR-200 case is integral to the voltage regulator heat sink and the unit should
not transmit at full power when removed from the case for extended periods.

2 Transmitter frequency: Adjust the TCXO on the RF board fot the transmit frequency +100 Hz.

Maximum deviation/lock tone deviation: Adjust RV7 (lock tone deviation) for maximum I the SVR-200
is programmed for sub-audible encode, adjust RV6 (CTCSS) for minimum Adjust RVE (repeater deviation)
for 95% deviation. Adjust RV7 for 60% deviation. Remove )3

L]

4. Mobile COR: Measure the voltage at TP2 on the SVR-200 main PCB and recotd. Set the mobile service
monitot for the mobile receive frequency, ImV RF outputand C TCSS modulationof 15% Measure the voltage
again at TP2 and record. Turn the mobile service monitor off and adjust RV 1 on the SVR-200 main board for
the halfway point between the two voltage readings as read at pin 3 of U1.

5  RXaudio sensitivity/CTCSS deviation: Set the service monitor connected to the mobile for the mobile receive
frequency and ImV RF output. Modulate the signal generator with a 1| kHz tone at 60% deviation and CTCSS
tone at 15% deviation Ensure that the SVR-200 mobile COR and repeater PTT LED’s are on Adjust RVS
on the SVR-200 main board for 60% deviation as read on the service monitor connected to the SVR-200. I
progtammed for sub-audible encode, remove the 1kkHz tone deviation from the mobile service monitor and
adjust RV6 on the SVR-200 main board for 15% deviation. Turnthe RF output fiom the mobile service monitot
off'and ensure that the SVR-200 mobile COR and repeater PTT LEDs are off

6. Local mic repeat; |t the SVR-200 is programmed for local mic repeat, key the mobile local mic and injectan
audio signal into the tocal mic to produce 60% deviation on the service monitor connected to the mobile
Confirm that the SVR-200 repeater PTT LED is on; adjust RV2 for 60% deviation as read on the service
monitor connected to the SVR-200. Unkey the mobile radio

7. RF power out: Short J3 and adjust RV 10 for the operating power output Open 13

Page 12




SVR-200 Service Mannal

700/800/200 MHz Receiver

t. Receiver front end: Connect a DC voltmeter to TP1 on the SVR-200 main board Set the service monitor
connected to the SVR-200 to the generate mode, receive frequency at 5pV RF output with a 1kHz tone and
60% deviation. Confirm a reading of 1VDC = 2VDC at TPI.

2. Repeater squelch: Adjustthe service monitot RF output for 5uV. Adjust RV9 on the SVR-200 main board
so the repeater COR LED is just on Decrease the service monitor RF output to 251V and ensure that the
repeater COR LED is off.

Transmit audio output: Adjust the service monitor RF output for imV  Turn the CTCSS modulation on and
set for 15% deviation Confirm that the repeater COR, CTCSS and mobile PTT LED’s are on. Adjust RV3
on the SVR-200 main board for 60% deviation as read on the service monitor connected to the mobile radio

Lt

4. Local Rx andio: Connect an 8 ohm speaker to P4 and set RV4 for the desired listening level, Tuin off the
CTCSS modulation of the service monitor connected to the SYR-200. Confirm that the repeater CTCSS and
mobile PTT LED’s are off.

5. Lock Tone Decede: Change the 1kHz tone modulation to the lock tone frequency Confirm that the PRI LED
goes off after approximately 5 seconds
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Programming

Using the Software

The SVRCPS personalization software is used to program the SVR-200 for all of the operating parameters
and options  The software is compatible with Windows 2000 and later operating systems The software is menu
driven and on-line helpis available at any time by clicking the left mouse button on the HELP icon onthe ightside
of the tool bar.

Important Note:

Before attempting to program the SVR-200 start the software and ensure the FY-1 programming cable is
plugged into the correct serial port  The com port may be selected under the “Transfer” menu. Plug the FY-1
programming cable into P3 on the front of the SVR-200; the OPT LED on the SVR-200 front panel should be on
continuously:

| i
)

L =
E_/IIIIIIIIIIIIII L=
Y

EAN

Menu selections

File

Open: Aliows youto loadapreviously saved file from disk Enter the file name or select from the Windows Dialog
box Only files with the .VR2 extension can be loaded.

Save: Allows you to save the current configuration to disk. Enter the file name to save as or sefect a previous file
from the Windows Dialog box to overwrite. The VR2 extension is automatically added to the file name. The
program will prompt you before overwriting an existing file.

Print: Sends the current configuration to the selected printer Make sure the printer is on line and paper is loaded
before executing this command

Exit:  You will be asked to confirm before exiting the program. The software will also prompt you if the
configuration has changed since program start up and data has not been saved to disk

Data

Frequencies: Tinter the transmit and receive frequencies and select the encode and decode sub-audio data The
program will automatically round off the frequencies to the nearest channel step if incotrect data is entered, To
enter VHF offset frequencies {6 25kHz channel steps), go to common data and select the "VHF Offset” band.
To disable sub-audio encode operation, select "~----- ", sub-audio decode cannot be disabled

Common data: Controls all of the options and input polarities of the SVR-200. Make sure all of the settings are
correct for the type of mobile radio the repeater is connected to or improper operation may result,

File name: This data is stored in the E*PROM of the SVR-200 during downloads
Maedel: Select either SVR-200 (single frequency) or SVR-214 (14 channel)

Band: Select the proper frequency band to correspond with the model SVR-200 you are programming. This
selection is automatically set by reading the SYR-200. The IF frequency, injection side and channel step are
displayed next to the band selection. Select VHF Offset band for 6 25kHz channel steps.
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Mobile COR polarity: Determines if the COR signal from the mobile is active high or active low.

Radio Type: Select cither conventional or trunking  1fa trunking mobile is selected, the SVR-200 will go through
the voice channel acquisition procedure during portable-to-base repeat mode

On-air polarity: Select either active high or active low This line is used to monitor the local mabile PTT for local
mic repeat on conventional radios On trunking radios, it is also used to determine it the mobile is actually
transmitting.

TX Audio: [t the mobile transmit audio output from the SVR-200 is connected after pre-emphasis in the mobile,
select Flat response  If connected betfore pre-emphasis o1 to the mic input, select De-Emp.

RX Audio: 1tthe receive audio coming from the mobile is connected to the disctiminator or before de-emphasis,
select Flaf response. 1f connected after de-emphasis, select Pre-Emp

Lock Tone: Selecteither 682 5, 832 501 847 5 Hz. All units in the system must have the same lock tone frequency .

Local mic repeat: Enables or disables the local mic repeat function; if enabled, ensure that the on-air polarity input
is correctly configured.

Courtesy Blip: (Firmwate version 3.02 & above) Enables or disables the courtesy tone at the end of each
portable-to-base transmission. The tone verifies the handheld is within range of the repeater and transimission was
successful. It also setves to notify other handheld users that the channel is cleas for use.

Pri-sampling: Enables or disables the pri-sampling feature of the SVR-200. If used in multi-vehicle
applications, this must be enabled for proper operation. During base-to-portable repeat mode, the SVR-200
transmitter will switch to receive mode to check for other repeaters or handheld activity 1f another repeater is
detected (carrier without/wrong tone) the repeater will cease activity to prevent radio “collisions”. If handheld
activity is detected (carrier & correct tone) the SVR-200 will switch to portable-to-base repeat mode.

Sampling rate: If pri-sampling is enabled, this selects the sampling interval The tange is 0.25 seconds to 2 5
seconds in 23 second increments. The higher this setting, the onger the handheld operator must wait before
speaking after pressing PTT during base-to-portable repeat mode, since the repeater may still be in transmit mode
(there is no delay if the repeater is idle) If the interval is too shott, some users may complain about the “chop”
that is heard in the handhelds

Transfer

Send: Downloads the curtent configuration to the repeater The program will prompt you to make the FY-!
connection before downloading Download takes approximately 5 seconds

Receive: Uploads the current data from the repeater. The program will prompt you to make the FY-1 connection
before uploading. Upload takes approximately 4 seconds.

Comm Port: Selectsthe serial porttouse for uptoading and downloading between the PC and the SVR-200. Comm
ports I-4 are suppoited.

Help

Help is available at any time by clicking the left mouse button on the HELP icon on the right side of the tool
bar The help is context sensitive and will depend upon where the cursor is located on particular menu displayed
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: Theory of Operation
Receiver: ry f P

Thereceiver is a double-conversion superheterodyne type, designed for nairow band FM reception The first
local oscillator is derived from the frequency synthesizer. The second LOQ is crystat controlled

RF Stage: The incoming RF signal from the antenna jack is directed to the first RE bandpass filter to improve
selectivity and then to the input of the RF amplifier. The output of the RF amplifier is then presented to a second
bandpass filter,

First 1 O/Mixer: The first L O signal is developed by the synthesizer and is mixed with the incoming signal to
produce the first IF frequency (45 MHz). The IF frequency is filtered by FL 1A and FL.1B and amplified by the
IF amplifier before being presented to the second LO/Mixer IC.

Second L.O/Mixer: The first LF . signal is presented to the second IF IC (MC3371) which performs the functions
of second LO, second |.F amp and mixer, FM disctiminator and squelch. The second L O crystal (44 545 MHz)
is mixed withthe 45 MHz first | F_signal to produce the second I F. frequency of 455 kiz. A 6 pole ceramic filter
provides selectivity for the 455 kHz signal.

Detector/Squelch: The MC3371 demodulates the455 kHz signal viaquadrature coil to produce the audio and noise
components. The output of the MC3371 is the recovered audio and the RSSI voltage (receiver signal stiength
indicator} which is compared by the controller board with a threshold voltage level for squelch setting

VHF Transmitter

The output of VCO buffer U8 is input to the predriver transistor U7, The output of U7 diives the RF driver
Q8. The coltector of Q8 is fed by the transmit 9V line from Q10. The final amp Q13 is a class C power amplifier
and drives the output lowpass and harmonic filter, C47-C50 and L.20-L22 D3 is the transmit output switch and
L19isa ¥4 wave transmission line to isolate the receiver switching diode D2. RF output power is controlted by

changing the bias on the gate of Q13 via the TX 9V line (pin 3) from the controller PCB

UHF Transmitter

The output of VCO bufter U6 is input to the predriver transistor U5 The output of US diives the RF driver
transistot Q4. The collector of Q4 is fed by the transmit 9V line from Q5 The final amp Q3 is a class C power
amplifierand drives the output lowpass and harmonic filter, C39-C42 and L. 26-1.28. D3 is the transmit output switch
and L14 isa V4 wave transmission line to isolate the receiver switching diode D2. RF output power is controlled
by changing the bias on the gate of Q3 via the TX 9V line (pin 3) from the controller PCB

700/806/900 MH7; Transmitter

The output of the transmit VCO is buffered by US input to the driver transistor Ul. The output of U1 diives
the RF hybrid output amp U4 through lowpass filter FL3. The final amp U4 is aclass C power amplifier and drives
the cutput lowpass and harmonic filter FL4. U7 is the Tx/Rx antenna switch. RF output power is controlled by
changing the voltage on pin | of U4 via the TX 9V line (pin 3) from the controller PCB.

Control Board

Power Supply: DC power comes from the mobile radio via P1 pins | and 5. Fuse F1 and MOV VARI provide
ovet current and voltage spike protection Q73 is the remote enable/disable pass switch, controlled by Q1 and Q2
via Pl pin 3. Q3 output is switched 12VDC and is presented to audio amp U6, and voltage regulators U7 and U8,
Bias voltage for the op-amp circuits is provided by voliage divider R68, R69 and buffer amp U2A

Transmit audio path: Receiver audio from the mobile is input to the mic amp portion of U4; PC programming of
the SVR-200 provides flatresponse or +6db/octave pre-emphasis. The output ofthe mic amp is internally connected
to the limitet and lowpass filter. When a condition to repeat exists (base-to-portable) U4 audio is switched on and
audio is presented to amplifier/limiter and lowpass filter to remove audio components above 3kHz. U4 provides
-48db/octave of attenuation to out of band signals. Transmit audio is output on pin 22 ot U4 and passes through
the final lowpass filter U2C to remove any clock noise generated by U4’ s switched capacitive filters before being
presented to the RF module on P2 pin 6,
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Receive audio path: Receiver audio from the transceiver module is input on P2 pin 13 and presented to U3 pin
10andpin16. Pin 10isthe inputofthereceiver highpass filter toremove any sub-audible signals before being output
onpin 11 and sent to U4 for receiver audio processing Pin 16 is the input to the sub-audible tone decoder section
of U5 Receive audio entering pin 7 of U4 is processed as flat, or -6db/octave depending upon PC programming.
The receive audio then passes through the internal lowpass filters to remove unwanted noise and cutputonpin 21,
where it is sent to the local receiver audio amp and mobile transmit audio output amp UIB. 1 selects eithe high
sensitivity (open} or low sensitivity (shorted) and 12 selects the output impedance (600/2 2K Ohms).

Sub-Audible tone signalling: US processes the sub-audible signal from the receiver by comparing the incoming
signal to previous samples in a noise correlator Ifthe signal is sufficiently coherent, the output of the comparator
is counted by the internal circuitry and an interrupt is generated to the main microprocessor. U12 reads the data
from U5 in 2 bytes: byte one contains the number of complete cycles detected within 122mS, and byte 2 contains
the number of internal clock cycles elapsed for the remainder. U12 performs a comparison of minimum and
maximum values allowed in a look up table and determines if the data is within the decode bandwidth for the
programmed tone

In band tone signalling: Audio from the transceiver is also fed to U3B where it is ampiified and limited for input
to the commutating switched capacitive filter made up by C23-C26 and PO 4-P0 7 of the mictoprocessor The
microprocessot outputs four identical signals with 90° phase difference on the respective port pins. The resultant
wave form will be a function of the difference between the incoming signal frequency and the decode frequency
output by the microprocessor. The signal is buffered by U3C and amplified by U3A before being rectified and
filtered by D1 and C2. The resulting DC voltage is compared to the reference voltage by U3D. If the incoming
signal is within the decode bandwidth, the output of U3D will be a logic | and read by the MIiCropIocessol

Logic and control: U[2 is an Atmel 89C52 microprocessor with flash EEPROM memory The microptocessor
provides all of the logic and control functions for the repeater including mobile/tepeater PT T output, local mobile
PTT sense, mobile transwmitter activity sense, audio switching, in-band & C TCSS detect, and repeater status
indications via D84 and DS5 led artays

The 89C52 has four 8 bit ports that interface with the rest of the hardware on the controller board; a brief
desciiption of each port fotlows:

P00-03  Channel Selector input; used only on SYR-214 version

PG4-07  These four tines make up the input to the switched capacitive filtet network of C23-C26. During
receive mode, the lock tone frequency will be output on each of these lines with a 90° phase difference
between them at any given time. During transmit mode, these lines are in active and open collector.

P1.0-P12 LED datais output on P1.0 line every 10mSec. Data is loaded into shift register U9 8 bits at a time
and is clocked by P1.1. P1 2 latches the data into U9 for display

Pi3 PLL latch enable output to the RF module. During transmit to receive and receive to transmit
transitions, this line is used to latch the setial data into the PLL shift registers. Thesetial dataand clock
lines are shared with U10 (E?PROM) U4 (audio processot) and US (sub-audio processor)

P14 E2PROM chip enable, active high Data is output to the E?°PROM on P1.6 and clocked by P1 5. Data
is input tiom the E*PROM on P1.7. P1 4 will go active duting read and write operations with UL0
U10 is written to every time the unit is programmed U0 is read only at power up.
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P15 Serial clock line output Serial data that is sent to the PL L, the E2PROM and the audio processor chips
are clocked by each low-high-low transition on this line

Pl 6 Serial data output. Data sent to 110, U4 and U5 are output on this line and clocked by P15

P1.7 Data input to the mictoprocessor. Serial data is read from U10 (E?PROM) and US (sub-audio

processor) on this line.

P2.0 Locktoneoutput Lock toneencode is generated by this pinat power up and during lock tone test mode.
All of the queuing tones are also generated by this pin for trunking operation.

P21 Lock tone decode input, active high. The output of lock tone decoder U3D is input on this {ine and
checked during receiver activity 1f lock tone is detected, the microprocessor increments its ptiority
counter and ceases activity as priority unit.

P22 Repeater Tx enable This line is used to turn on the TX 9V signal to the RF PCB. The output drives
buffers Q7 and Q6 The output of Q6 switches Q4 on during transmit for TX 9V, RV10 and APC
circuit U13 are used to set the TX 9V level for RF power control,

P23 Mobile PTT output, active low. This line is brought low to key the mobile radio during portable-to-base
repeat opetations.

P2 4 Mobile COR input Ul A is a threshold detector for the mobile COR inputon pin 7 of P1. The output
of UTA is read by the microprocessor on this port to determine if the SYR-200 should repeat base to
portable. Polarity of this input is determined by PC programming.

P25 Repeater COR input, active low. RSSI output from the RF module is sent to threshold detector U2D
for comparison with the squelch setting at RV9. R47 and R70 provide hysteresis to prevent chatte
Repeater COR is used to enable the CTCSS decoder circuitry; the microprocessor will not decode
the signal fiom US unless repeater COR is also active.

P2.6 Chipselect output for U4 (audio processor), active low . Serial data issent to U4 on P1.6 and clocked
by P1.5 These lines ate shared by US, U10 and the PLL; data is ignored by U4 unless the chip select
line is asserted during data wtite operations

P27 Chip select output tor U5 (sub-audio processor), active low Serial data is sent to U5 on P1.6 and
clocked by P1.5. These lines are shared by U4, U10 and the PL L; data is ignored by U5 unless the
chip select line is asserted during data read and write operations

INTO External interrupt #0  This line monitors the PLL. lock detectot output Thelineis active hightoindicate
the PLL is functioning on frequency during transmit-receive and receive to transmit changes. The
output will go briefly unlocked, then revert back to a locked condition. If the PLL does not achieve
tock within 50mS, the transmitter will be disabled and the OPT LED will flash rapidly to alert the user
that the unit should be brought in for service.

INTI External intetrupt #1 active low. This line is used by U3 to signal the microprocessor that it has
completed a decode cycle and data can be read Duiing receiver activity, this line will go active
approximately every 122 mS in the presence of sub-audio signalling. Duting transmit mode and
receiver activity without sub-audio signalling, this line will be inactive
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T1

WR

RD

XD

RXD

Reset

Xtal

Testinput. active low. Shorting I3 puts the microprocessor into test mode for alignment purposes. H
shorted at power up, the receiver will operate open squelch mode and audio will be heard at the focal
speaket port regardless of carrier or tone input to the receiver. Although alignment is normally done
with the RSSI output at TP1, a Sinad reading can be obtained using this mode of the test input. All
other functions of the SVR-200 are disabled in this mode and power will have to be turned off then
on to reset the unit,

It 13 is shorted after power has been applied, the microprocessor will enter the lock tone test mode,
key the repeater and send the programmed lock tone for as [ong as I3 is shorted. Remove the short
from J3 to return to normal operation

On-air detect input  The on-air detect line (P1 pin 9) is used to detect local mic PTT fiom the mobile,
and in trunking mode, this line is used to detect that the mobile transmitter is actually on the air. The
input is buffered by Q10 and the polarity of the signal is determined by PC programming.

Turns the Rx 5V line on ot off to the RF PCB
Detects the version of RF PCB installed (UHF only).

Transmit data output for programming Data is sent to the PC on this line at 300 baud, 8§ data bits, 1
stop bit and no parity This line is active only during programming mode

Receive data input for programming. Data is received from the PC on this line at 300 baud, 8 data
bits, | stop bit and no parity This line is also used to sense when the programming cable is insested.
ItRXDisgrounded, the SVR-200 operates inthe normal mode Ifthis lineis high, programming mode
is entered and the OPT LED is on continuously

Active highinputtoresetthe microprocessor U11 providesa350mSec delayed high signal to this pin
duting power up or if the 5V line falls below 4 5VDC.

The microprocessor uses a 4 032MHz xtal for ali of the timing and progtam execution clock cycles.
The output of the on board oscillator also drives the xtal input to U5, The output of U5 xtal oscillator
dtives the input of U4,
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Reference

C1,C5,C6,C9,C10.C12,C15,C18,C35,C37 .

cz ...
C3,C27
C7.C8,C13,C4t

cieczo . .. .
G40, L

C21A,C21B . i

C22,C32,C33,C34

C21,C23,C24,C25.C26 . ...

C28,C29,C36 . ..

CIACICIS

D1.D2,D3,D6 .

DA.D5 oL
DS4/DS5 . .
TRy

P2 ...

P4
Q1,02,06.07.09.010 .

o3

Q4

o8 . .
RVI,RVS,RVO.RVIO
RV2,RV3,RV5.RV7 ... ...
RV4

RVé .. ... ..

R82 .
R10, R23 R41 R52 R76

R8R11LRIBRZI R22,R24 R26 RJO R35 R44

R47,R53,R66,R73
R1,R2,R4,R6,R15,R17, R[8R

6,R74,R83.‘. DT
R3,RIZRIZR65RT2ZRE7 . .. .

RSRI4ARBG ... .. .

R7,R48,R49,R63,RT71 . . ..
ROR8I ..o,
RI19,R20 .
R25,R29,R34.R51 .

Parts List

Description

. 1ukdchip capacitor .. ...

. 22pFd 16V tantalum chip capac:tor. .

.. 220pEd chip capacitor
... . 8033uFdchipcapacitor ..
.. 1000pFd chip capacitor ... ........ . ..
. 0022pkdchipeapacitor .. .. ... . ..
... 1010-03-
. 1010-03-5050

047uFd chip capacitor .

22pktd chip capacitor

.0 5pFd chip capacitor ... ..

. 6.8uFd tantalum chip capacitor . ... ..

- 160pFdelctrolyticcap .. ...

...0 47uFd tantalum chip capamtm

.. | Opkd tantalum chip capacitor .

... 2.2pFdtantalum chip capacitor . .. .

.. .BAV99 dual dicde SOT23 ... . . ..
.. Schotkey diode SOT23 . ... .. ... .

.. 4003-08-0200

... 8 position multi-color LED ..

. 2A SMT Pica fuse ... . ...

......0.1" 3 position vertical header
.. DB-9 M right angle PCB .

..0.1" 14 position vertical header ... .
. 2.5mm RA progtamming jack .. ...

.. 3.5mm RA speaket jack .. .. ...

. 2N4401 NPN transistor SOT23 ... ..

. IRE-9540 P Ch MOSFET TO220

. TIP 32 PNP transistor TO220 ... ... ..
. 3010-01-4403

... 2N4403 PNP transistor SOT23
.. NPN Darlington SOT23 .

o O 3mm SMTpot o
00K 3mm SMTpot o
C 20K 3mm SMT pot e

J200K 3mm SMTpot oo

. 10 Ohm chip resistor .. ... .,

10K chipresistor ... . ... ..

. 100K chip resistor .. ...

. 22K chip resistot e
22K chipresistor .. ... .. ...
820 Ohm chip resistor ... ... ... ... .
... 2010-03-5562

... .5.6K chip resistor
... 56K chipresistor ... ... ... .
- 470K chip resistoy . ..

. 1 OMchipresistor ... . ... ... ..
.. 2010-03-3333

R27.R33, R37R38R45R46R83 e

32,R70
R39,R40
R42 ...

33K chipresistor .. ...,
27K chip resistor

.. 150K chip resistor . .
..330K chipresistor ... ... ... ..

Part #

.. 1010-03-5104

1610-25-6226

... 1010-03-5473

1010-03-5221

. 1010-03-5332

1010-03-5102
1010-03-5222
5220

1610-05-6685
1400-08-7107

. 1610-04-6474
... 1610-04-6105
- 1610-04-6225

3110-01-0099
3110-01-0301

o 2610-04-0020
. T300-53-0103
. 7400-00-0011

300-83-0114

. 7401-02-0250
.. 7401-02-0051

3010-01-4401
3300-08-9540
3000-08-0032

3010-01-0038
2030-08-8103
2030-08-8104
2030-08-8203

. 2030-08-8204
... 2010-03-5100
. 2010-03-5103

. 2010-03-5104
. 2010-03-5225
. 2010-03-5222

2010-03-5821

2010-03-5563

.. 2010-03-5474

2010-03-5105

.. 2010-03-5273
. 2010-03-5154

2010-03-5334
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R3GR77-R80 . . .. . .. .. ... ... .. .13Kchipresistor .. .. .. .. .
R54-R62,Re4 .. .. . fe e e e 330 Ohmechip resistor - L

R68.REY .. .. ST c e e ATK chip resistor e
RA3 .. ... ... . ........ .. ..... O68Kchipresistor ... ... ... .. . .
RO6T . o o e e, o 82 0hm TW resistor .
Ul e e, 18922 dualopeamp

UZU3 o e e e . MIC3403 quad op-amp L. L
.3710-02-0806

Ud o e e e e, MX-B06AL H audio processor . ...
US o e . MX-B05SALH sub-audio processor .. ..
U . L e e LM386audioamp ... L
U7 o o e e LMT805 1A regulator

UB L e e e ... LM7809CV 1 3A regulator .

U9 o e CD4094 shift register R
UHO e e 93046 1K Dit Serial E°PROM

UL e e e . MCP101-450 reset controller ... ... .
.. 3610-02-8952
.. 3410-12-0321
L 6000-07-4032
... 2580-02-0018
o 8100-01-5010

. 8200-04-5010

. 8200-03-2502

UTZ oo e e ATB9CE2-121C Microprocessor
U3 o e e . LM32lopamp L
XU e e e, 4032 MHZ HCIR/U
VARL o e L 1BV MOV L i
Extruded aluminium case .
Aluminiumendpane! . ...,
ABS Plastic front panel .

TNC PCB mount RA connector ... ...
. 7500-10-1001
. 7200-03-0102

10ft. radio cable with DB-9F conn.
Shorting block for IP1 ... :

.. 2010-03-5153
oo 2010-03-5331
. 2010-03-5472

2010-03-5685

.. 2000-10-5829

3410-01-0922
3410-01-3403

3710-02-0805
3410-01-0386

.. 3400-08-7805
.. 3400-08-7809

3410-01-4094

. 3610-01-9346

3410-11-0450

7401-02-0007

TP1, RF Ant connection . ... . .. 7300-13-0101
Mounting bracket ... .. . ... .. .. 9600-05-000]
REF interconnect board ... ... . ... .9100-00-0001
4-40 SS jack screw .. .. e . 8000-42-4404
8-32x V" SSphilips.. ... .. .. ... . 8000-24-8324
4-40 x 3/8" SS cap screw .. ... .. 8000-34-4406
4-4088Snut ... ... .. .. ... ... .. 8000-54-4400

4-40x Va" SSphilips ... ... .
2-56x3/16"SSphilips ... ...
4-40x3/16" SS philips .

2-56 x 1/8" aluminium spacer . ... . .
Aluminium heat sink (U7 & U8) .
Right Angle heat sink (RF module) .

... BO00-24-4404
.. 8000-24-2563
... 8000-24-4403

8000-65-2562

- 8400-05-0001

8400-05-0007
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LLOYD HOFF HOLDING CORP.
ATTN: CRYSTAL PADGETT
Offices in: Parkersburg, Millwood
Jane Lew, & Charleston, WV
866-854-2888 TOLL FREE

304-464-5670 OFC

304-464-4146 FAX

ddennistzllovdselectronics.com

PROPOSAL FOR: WYV State Police PHONE:
FAX:
ITEM| QTY MODEL # DESCRIPTION UNIT PRICE TOTAL
1 1 Pyramid SVR-200 Vehicular Repearter 3 825.00 | § §25.00
Includes: " First Man Qut” with Priority by -
Sampling; Sythesized Operation PC 5 -
Programmable Frequencies and Tones; 5 -
LTR, EDACS, and Motorola Trunking $ -
Compatible; Remote Channel Selector, $ -
Auxiliary Receiver, and In-Band Filtering $ -
Options; 1YR Warranty. $ -
2 1 Programming Cables and Programming $ 60.50 | § 60.50
Software. 3 -
3 1 Extended Warranty to 3 Yrs $ 100.00 | % 100.00
g .
% -
$ -
$ -
$ -
3 -
$ -
8 -
$ -
§ -
$ -
$ -
Acceptance: TOTAL COST| $ 985.50
Signature of Acceptance:
Print Name: SHIPPING
Date: SUBTOTALE S 985.50
6% T1AX
COMPANY POLICY: Thank you for your order. We will be pleased to process your TOTALE S 985.50
order when our ¢redit terms are met. TERMS: Orders over $3000 require 50% down, DOWNPAYMENT
GRAND TOTAL|S$ 985.50

The remainder is due upon completion of the order. If you have any
questions, please call 1-800-788-3867, Ext. 11.

We Accept: Cash, Check, Major Credit Card or, Money Order
PREPARED BY:

DATE:

VALID FOR:

DAVID DENNIS

10/23/2009

30 DAYS




i 1
10/23/2009 FRI 12:03 FAX 3044644146 Lloyd s Electronics [floor/00

1a/22/20809 67:584 714-301-5472 PYRAMID COMMS FAGE @2/82
PYR M |
COMMMIENIC A TIOINS
Oct 23, 2009

RE: Lloyd’s Electronics
Acct # 1080710

To Whom It May Concein:

Lloyd's Electronics located at 6801 Emerson Parkersburg, WV 26101 is currently an Authorized
Dealer in good standing with Pyramid Communications, and is fully authorized to setvice and seli
out complete product line. Pleasa direct any inquiry of account status with Pyramid
Communications to me and I will respond forthwith

Regards,

" - -
Q'(? Lo ':f

Derek Collins

Pyramid Communications

(800) 485-2881

derek@pyramidcomm.com

'15182 Triton Lane - Suite 102 Huntington Beach, CA 92648
Voice: 714.901.5462 - Fax: 714.804 5472 - www.pyramidcomm.com



