ws . ) HARRIS CORPORATION

Broadcast

Communications Division

5300 Kings Island Drive Suite 101
Mason, OH USA 45040

phone 1-513-459-3400

fax 1-513-459-3796

www. harris.com

May 11, 2011

State of West Virginia
Purchasing Division
Attn. Shelly Murray
600 Capital Street
- Charleston, WV 25301-1223

Dear Ms. Murray:

, On behalf of Mr. Mark Voorhees and HARRIS Corporation’s Broadcast Communications-Division, we
are pleased to submit the following bid, in response to your Request for Quotation # EBA342 for “Digital
Television Transmitter System”.

Harris is proposing the UHF Maxiva UAX air-cooled system. This transmitter is designed with the
Harris® PowerSmart™ technology and the Harris Apex M2X™ multimedia exciter.

Should you require additional information or have any questions, please do not hesitate to contact Mark
Voorhees, District Sales Manager, at 513-830-6109 (offlce) or myself.

Thank you for your consideration. We look forward to a successful relationship.

Respectfully Submitted,

ich Lajmueller

Proposails Manager, Transmission
Broadcast Communicaticns Division
Rich.Lohmueller@Harris.com
513-450-3482 — phone
'321-726-3237 — fax

assuredcommunications™
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To:

WSWP-TV

124 Industrial Park Drive
BEAVER, WV, USA 25813
Attn: Shelly Murray

Phone: {304) 558-8801

Fax: (304} 558-4115

Email: shelly . murray@wv.gov

From:

Harris Corporation
3200 Wismann Lane
Quincy, IL, USA 62301

Mark Voorhees
District Sales Manager, TV
Phone: (513) 830-6109

Fax:

(321) 727-9348

Email: mvoorhee@harris.com

Summary - All Prices in USD

Total Price

“IMaxiva 2KW Solid State Transmitter $73,062.50
1 Mas.k Filter . $7,$78.82
Hardware, Transmission Line, Couplers & Adapters $1,461.18
Receiver/Decoder $4,200.00
Power Meter _ _$2_.3_9_6.00
Total Equipr.n.en.thervi.(.:esu . $8849850

Total Quote Price (Options Not included) $88,498.50
Options
Tota!_Price
QOptional Dual Exciter $17,000.00
Onptional Commissioning Services $10,584.00°
Optional Installation Services $12,750.30
Qptional Spare RF PA Module $1,759.50
Optional Surge Suppress_or $2,975.00
QOptional Accessories $7,858.01

Estimated Shipment from factory: TBD
Payment Terms: Net 30 Days

Freight Terms: F.O.B. Dest. Beaver, WV

[ I autherize Harris to publicize this purchase

Is the purchase of this equipment or services exempt from sales tax? YES or NO

If NO - sales tax will be added to your invoices at the rate assigned to the ship to address.

If YES - Sales Tax Exemption Number

COPY OF CERTIF'ICATE MUST BE ATTACHED

Who can we contact regarding sales tax questions on behalf of your company?

Name:,

Phone Number:

HARRIS | Broadcast Communications

Page1 of 6
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Bili To:

WSWP-TV

600 Capitol Street

Charleston, WV, USA 25301-1223

Attn: Shelly Murray
Phane: (304) 558-8801
Fax: (304) 558-4115

Email: shelly.Lmurray@wv.gov

Ship To:

WSWP-TV

600 Capitol Street

Charleston, WV, USA 25301-1223
Attn: Shelly Murray

Phone: (304) 558-8801

Fax: (304) 558-4115

Email: shelly.l.murray@wv.gov

Quote #: 1-7NINIJ Revision # ; 1
Payment Terms: Net 30 Days
Effective Date: 11-May-2011
Valid Through: 10-Jun-2011

Fax Orders to (217) 221-7078

Price Detail - All Prices in USD

No.

Qty

Part #

Description

Unit Price

Ext. Price

UAX-
2000ATRK37D

UAX-2000AT WITH 37RU DELUXE RA

"Harris Maxiva Series UAX-2000AT Air-Cooled, Sclid-State, ATSC
Television Transmitter. Band IV/V, 470-860MHz. Transmitter Pre-Filter
Power 2,500W Average. System Output Power 2000W Average DTV
Power After Filter (assumes filter loss up to 1.0dB).

Single-Phase, 208 -240 Volts -15%/+10%, 47-63Hz.

Optional: Three-Phase, 208-240 or 380-415 Volts, -15%/+10%, 47-63Hz
{with optional Power Distribution Panel}."

$70,312.50

$70,312.50

UAX-OPT-U

UAX(TM) UPS OPTION
MAXIVA UAX {TM) BATTERY B/U OPTION

Built-in Battery backup for exciter frequency processing
unit ]

$250.00

$250.00

UAX-
TYRWARRANTY

Maxiva UAX standard 1 year Warranty

Expires 15 months from date of shipment.

Warranty void if transmitters is not protected by a properly sized Series
Surge suppressar.

Additional Details of this warranty are covered in the Harris General Terms
and Conditicns.

$0.00

$0.00

NPN

Part #

FREIGHT
F.Q.B. Dest. Beaver, WV

Description

$2,500.00

Unit Price |

$2,500.00

Ext. Price

No.

Qty

F1-32001S

Part #

FILTER, MASK UHF 8-POLE 4kW

| Reflective 3.2kW ATSC MASK Filter

{ Factory Tunable to any 6MHz Channel in Band IV/V
1-5/8" EIA Flanged connectors

Description

$7,378.82

Unit Price

$7,378.82

Ext. Price

STDLINEKTt-
5810FT

KIT, RF XMSN LINE 1-5/8 10FT
KIT, RF XMSN LINE 1-5/8 10FT

KIT CONTAINS:

QTY (1) 10FT PIECE OF 1-5/8 XMSN LINE

QTY (2) UNFLANGED TO FLANGED ADAPTERS

QTY (2) BULLETS

QTY (2) COUPLING SLEEVES WITH INNERS

QTY (1) 90 DEGREE EQUAL LENGTH UNFLANGED ELBOW

$1,461.18

$1,461.18

"HARRIS

Broadcast Communications

' Page2 of 6
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Description

8-VSB Terrestrial Signal to
DVB-AS| and SMPTE-310M
Signal Converter with PSIP
Update capability. 1RU

No. [ Qty {Part # Unit Price Ext. Price
7 1 {VSB-FRQ-200" [DTV CHANNEL CONVERTER $4.200.00 $4,200.00
VEB-FRQ-200

Ext. Price

No, | Qty | Part # Description Unit Price
8 1 1BRD5000A100-11 |POWER METER $2,396.00 $2,396.00
Hand-Held Digital Power Meter including:
5000XT power meter
5011 power sensor
Hard carrying case and standard accessories
~Tota! Price
Maxiva 2KW Solid State Transmitter $73,062.50
Mask Filter ' $7.378.82
Hardware, Transmission Line, Couplers & Adapters $1,461.18
{ Receiver/Decoder $4,200.00
Power Meter $2,396.00

Total Equipment/Services

Total Quote Price (Options Not Included)

$88,498.50

$88,498.50

No. | Oty |Part #

Options

Description

Uni¢ Price

Ext. Price

w
-

No. | Qty | Part #

UAX-DDAT

Dual Drive Option ATSC
(1) 4 RU Multi Standard Exciter/Driver with:
- ATSC Software loaded ‘
- RTAC(TM) (Real-Time Adaptive Correction}
- Easy-to use operator interface via standard Web
browser and external PG
- Built-in compliance monitoring {limited suite) .
- Two inputs any combination of ASI or SMPTE 310M with
aufto switching
- 10NMhz and 1PPS inputs
- (2) UHF Broadband LDMOS Power Amplifier
- {2) Power Supply
- Front panel display of transmitter parameters
(1) Dual Drive Control Unit including:
- Color LCD touch panel GUI
- Power supply
- Web Remote with RJ45 connector
- External /O board with parallel remote interface

{Description

$17,000.00

Unit Price

$17,000.00

Ext. Price

10 1]NPN

UAX Commissioning
Harris Standard Terms and Cenditions Apply

$10,584.00

$10,584.00

HARRIS | Broadcast Communications Page3 of 6
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No. | Qty

Part #

Includes labor and expenses for {1) Harris engineer or qualified
subcontractors to perform work on site.

Includes commissioning services of a (1) single PA cabinet UAX
transmitter, {1) floor mounted RF mask filter (air cooted), (1) system test
load , (1) 3 port or 4 port RF patch panel or RF switch if purchased.
Includes complete system commissioning into know good test load ,
commissioning test will be performed utilizing Harris calibrated test
equipment and standard commissioning test/documentation to Harris
standard specifications.

Project will be considered and planned to be a start to finish project
without delay from instaliation to commissioning of system into known
good test load. Assumes all Harris supplied equipment has been
delivered to site prior to Harris's arrival to site.

Project details and assumptions:

Assumes all Harris supplied equipment has been completely and properly
installed and ready for immediate turn on upon Harris's arrival.

Assumes site access a minimum of 6 days a week and 10 hours per day.
Assumes appropriate electrical and HVAC work to support new equipment
has been completed prior to Harris's. )

Assumes customer qualified staff shall be available to support Harris
engineers with appropriate site access and other needs as they arise.
Work schedule shall be 6 days a week and a minimum of 10 hours per day
unless other arrangements are negotiated prior to project start dates.
Assumes customer shall support Harris Engineer with all necessary in
counlry travel and appropriate site access to maintain an aggressive
schedule to allow completion of the project without delay. Customer to
provide interpreter on-site to communicate to local staff as necessary.

Does not include repair of any existing transmitter/s or any other customer
] equipment that will be reused in final configuration. Repairs if required
{and agreed upon will be charged at the standard Harris daily rates plus
{expenses.

{ Does not include Installation or Commissioning Services of any Harris

| supplied equipment as related to towers, antennas or transmission line

from tower to building. Does not include any work beyond commissioning
and operational testing of any Harris supplied remote contrel equipment at
site, customer responsible for configuration and connection to any’link to

{studio that may exist.

Please refer to Harris Standard Terms and Conditions of installation.for
other details’

Does not include any taxes, duties or VAT as related to services
performed on -site.

Description

Unit Price

Ext. Price

" 1

NPN

UAX Install

Harris Standard Terms and Conditions Apply

Includes labor and expenses for (1) Harris engineer or qualified
subcontractors to perform work on site.

Includes complete instailation and interconnection of a (1) single PA’
cabinet UAX transmitter, (1) floor mounted RF mask filter (air cooled), (1)
system testload , (1) 3 port or 4 port RF patch panel or RF switch if
purchased.

Includes instaliation of RF companents utilizing clip coupling components
and assumes no soldiering is necessary on site.

Includes complete system commissioning into know good test load ,
commissioning test will be performed utilizing Harris calibrated test
equipment and standard commissioning test/documentation to Harris
standard specifications.

Project will be considered and planned fo be a start to finish project
without delay from installation to commissioning of system into known
good test load. Assumes all Harris supplied equipment has been
delivered to site prior to Marris's arrival to site.

Project details and assumptions:

Assumes all Harris supplied equipment has been delivered to site prior to
Harris's arrival.

Assumes site access a minimum of 6 days a week and 10 hours per day.
Assumes there is adequate space within the facilities to support the
instatlation of all supplied equipment without the removal of any existing

$12,750.30

$12,750.30

HARRIS
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jequipment.
Assumes adequate and proper space existing external to the building to
support cooling system.

Assumes appropriate electrical and HVAC work to support new equnpment
has been compieted prior to Harris's-

Assumes customer hired electrician shall be ¢n site day ofor day after
Harris's arrival to site to discuss equipment layout and final AC connection
'to each. Assumes electrical work can be completed W|thoutdelay|ng 1
installation and commissioning of equipment.

Assumes customer qualified staff shall be available to support Harris
engineers with appropriate site access and other needs as they arise.

{ Work schedute shall be 8 days a week and a minimum of 10 hours per day
{ unless other arrangements are negotiated prior to project start dates.
{Assumes customer shall support Harris Engineer with all necessary in
country travel and appropriate site access to maintain an aggressive
schedule to allow completion of the project without delay. Customer to
provide interpreter on-site to communicate to local staff as necessary.
Assumes customer's antenna connection is within 12ft of location of RF
imask filter.

Does not include repair of any existing transmitter/s or any other customer
equipment that will be reused in final configuration. Repairs if required
and agreed upon will be charged at the standard Harris daily rates plus
eXpenses.

Does not include any disposal of any equipment that may have been
removed during installation process. Customer shall be responsible for

{ proper storage or disposal.

Does not include Installation or Commissibning Services of any Marris
supplied equipment as related to towers, antennas or fransmission line
fram tower to building. Does not include any work beyond commissioning
and operational testing of any Harris supplied remote control equipment at
site, customer responsible for configuration and connection to any fink to
studio that may exist.

Please refer to Harris Standard Terms and Conditions of installation for
other details

Does not include any laxes, duties or VAT as related to services
performed on--site

No. | Qty {Part # Description . ) _Unit Price Ext. Price

12 1|UAX SPARE PA  ASSY, FULL PA PALLET $1,759.50 $1,759.50
1 Spare Power Amplifier

No. { Qty ; Part # Description Unit Price Ext. Price
13] 1]LEADS21220:2501 |Series Surge suppressor 1 Phase $2,975.00 $2,975.00
501 Series Surge suppressor 1 Phase 1504 220 to 250V 50/60Hz

Dyna System - Series Connected Unit - Modular. Uses MOV technology,
combined with LC filter for superior protection. Inductors are 1-100pH,
NEMA 12 rated enclosure. Phase conductors ranges from 16 to 95mm2,
Neutral conductor ranges from 16 to 50mm2, safety and transient ground
conductors ranges from 1.5 to 50mmz2. Standard feature: Indicator
Lights. Optional features available: A - dry contacts, 8 - digital surge
counter/dry contacts, C - Audible alarm with disable switch/dry contacts, H
- Spare modules, M - Combination.of options A, B and C, PNL - Panel only
for internal switchboard mounting. Dimensions - H: 121.92cm, W
160.96cm, D: 22.35cm. Weight: 36kg.

No. | Qty |Part # Description Unit Price Ext. Price

14 1 {UAX-OPT-G APEX M2X (TM} GPS INPUT OPTICN $2,125.00 $2,125.00
UAX GPS INPUT OPTION

Integrated Global Positicning Sateilite input.
-GPS antenna and cable sold separately

15 1 {GPS-ANT-KIT-HG 1GPS ANTENNA KIT I : $712.39 $712.39
: GPS Antenna Kit, includes:

HARRIS | PBroadcast Communications ’ Page s of 6 Quote #: 1-7NINIJ Rev #: 1
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* High gain GPS Antenna ) ’
* 4100 foot (30 meters) RG59 cable with TNC-M and SMA-M connectors
* Mounting kit

16 1 |STDPATCHPNL1- {ASSY, 1-5/8 3 PORT RF PATCH PN ’ $3,208.00 $3,208.00
583 ASSY, 1-5/8 3 PORT RF PATCH PANEL :
Includes {2) DPDT Interlocks and (1} U-Link
171 ~ 11STDLOADZ500W |LOAD, 2.5KW DC-1GHZ 50 OHM . $1,812.62 $1,81262}

This Quiote, and any Order resulting from this Quote, is subject to the Harris Standard Terms and Conditions of Sale for the
Broadeast Communications Division which are located at http://iwww . broadcast.harris.com/terms{ and which are incorporated
herein by reference. The Harris Standard Terms and Conditions of Sale for the Broadcast Communications Division shall apply to
the exclusion of any other terms and conditions except where expressly agreed in writing and signed by Harris. For a hardeopy of
these terms and conditions, please call (U.S.) 303-476-5000, fax your request to 303-476-5004, or email your request to
BCDContracts@harris.com. ‘

Harris Approval:

Mérk Voorhees, District Sales Manager, TV, (513) 830-6102

Customer Approval:

Title:

' Date:

Purchase Order #:

Fax signed quate to (321) 727-9348 or email to mvoorhee@harris.com.

HARRIS | Broadcast Communications Page6 of 6 . ’ Quote #: 1-TNINIJ Rev #: 1
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Harris Corporation
Standard Terms and Conditions of Sale for Broadcast Communications Division
Version 1.2 092309

Customer, by submitting a Purchase Crder or signing the Quote, expressly warrants to, and agrees with, Harris as
follows:

1. Definitions

In addition to the terms defined elsewhere in this Agreement, the following terms used herein have the following
meanings:

a. Agreement: These Standard Terms and Conditions of Sale, along with the Order, all as acknowledged by Harris on its
standard acknowledgement form.

b. Customer: The purchaser of Equipment, Software, or Services from Harris.

c. Equipment: Any hardware, including components, and excluding any Software or Services;

d. Harris: Harris Corporation, acting through its Broadcast Communications Division or the Harris affiliate |dent|f|ed on
the Quots.

e. Qrder: Customer's purchase order or signed Quote.

. Quote: The price quotation of Harris itemizing the purchase price, and all exhibits referred to within such Quote,
including without limitation the technical proposal, technical specifications, scope of work and any maintenance or other
agreement specifically included in the purchase price. :

g. Services: Installation, warranty, maintenance support, integration, or other services to be provided to Customer as
part of this Agreement.

h. Software: The individual executable programs as itemized in the Quote and the data structures accessed internally by
such executable programs; any source code, cusiom code, file layouts, database dictionaries or other file schema for the
Software that may be provided; all manuals, configuration lists and other associated documentation material procured
under this Agreement including, without limitation, any computer or web-based training materials; all data and
information obtained via Harris’ websites or portals; and any updates, enhancements, upgrades or subsequent versions
to any of the foregoing.

2, Quotes/Orders

a. Validity of Quote. All Quotes are an invitation for an offer and automatlcally expire after thirty (30) days unless an
extension of such period is granted or agreed to in writing by Harris.

b. Order Acceptance. This Order is accepted by Harris only on the exact terms and conditions set forth herein and in the
Quote, all of which shall constitute the final, complete and exclusive statement of the terms and conditions between
Customer and Harris regarding the purchase, sale and/or licensing of Equipment, Software and/or Services covered by
this Order. Customer specifically agrees that any additional or conflicting terms and conditions contained in Customer’s
purchase order or other document are rejected by Harris and will be void, unless expressly accepted in writing and
signed by an authorized representative of Harris. The failure of Harris to object seasonably to any such term and
condition in Customer's purchase order or signed Quote will not constitute a waiver of this Agreement. In the event the
terms of this Order conflict with the terms of the Quote or any attachment thereto, the terms of the Quote shall control. If
any shipment is made of any part hereof, or if Services are provided by Harris hereunder, it is understood and agreed
that the terms and conditions of this Agreement are satisfactory and accepted by Customer in their entirety, without
modification, notwithstanding the lack of Customer’s written approval hereof. Acceptance of Customer’s Order by Harris
is contingent upon approval of Customer's credit. Customer's Order shall be deemed accepted by Harris only when
Harris transmits to Customer its standard acknowledgement form.

¢. Changes to Equipment. Model, nomenclature and the mechanical and electrical design of Equipment descr:bed

. herein are subject to change without notice, provided that they do not affect the fit, form, or function of the Equipment.

d. Changes in Pricing. Harris reserves the right, in its acknowiedgment, to change prices, terms, and specifications
where necessary to reflect Harris’ prices, terms, and specifications in effect on the date of the acknowledgment. Harris
shall make no price adjustments during the Quote validity period or after Harris’ acknowledgment of the Order unless
Customer refuses to accept delivery when Harris is ready to shipm. Upon any such change by Harris, Customer may

-elect to cancel the Order by written notice to Harris sent via certified mail within ten (10) days after Customer’s receipt of

the Order acknowledgement; if such timely written notice is not sent to Harris, then changes made by Harris in the Order
acknowledgement shall be deemed accepted by Customer. In case of such cancellation, Harris will refund to Customer
any advance payment made by Customer without interest or penalty. Harris may within a reasonable time reject any
Order with or without. cause. In no event shall Harris’ silence be construed as acceptance; acceptance by Harris will
occur only upon Harris’ written acknowledgement of the Crder. Harris’ deposit or other disposition of funds paid by
Customer with the Order shall not constitute acceptance of the Order. Upon Harris™ rejection {or failure to accept within a
reascnable time) of any Order, Harris will refund to Customer without interest or penalty any payment made by Customer
with the Order.

e. Delays. Delays in delivery of Equipment, Software or Services at Customer's request may give rise to a price increase
by Harris prior to shipment or renderlng of Services.

f. Contingent Orders. Harris, in its sole discretion, may elect to accept Orders contingent upon (1) Customer’s recelpt of
an FCC construction permit; (2) Custormner’s obtaining a financing commitment; or (3} another specified event. Any
request for a contingent order must specifically state and designate one (1) of the three (3) types of permitted contingent
Orders above. In the event that the contingency is resolved, Customer must immediately notify Harris in writing that the
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contingency is resolved. Irrespective of the type of contingent Order designated by Customer, such contingency must be
resolved as provided above and any amounts specified as payable must be received by Harris before Harris will start
work or the delivery schedule will commence. If the designated event or action does not occur within sixty (60) days,
upon giving prompt written notice to that effect to the other party, either party may cancel the contingent Order for all or
part of the items ordered. Upon such proper canceliation Harris will, at its option, refund to Customer the payments
made against the items being canceled or apply the funds to Customer’s account.
g. Changes. Harris may, if possible and prior to delivery of the Order, review requests for changes to the Order.
Acceptance of any changes requested by Customer shaII be at Harris’ reasonable discretion, and any changes may
result in additional charges to Customer.
h. Delivery. ‘Unless otherwise specified by Customer Harris may ship in any manner convenient to Harris. The delivery
date quoted by Harris, (the “Scheduled Delivery Date”) is Harris' best estimate, is based upon conditions at the time of
quotation and subject to availability of inventory and Customer’s securing of financing. Harris shall exercise reasonable
efforts to comply with Customer's requested shipping schedule if Customer furnishes all information necessary, including
sufficient detail to complete the-technical specifications, to permit Harris to complete the Order. Harris may make, and
Customer agrees to accept, shipments in more than one lot; payment for each lot shall be due accordingly. 1n no event
shall time be of the essence regarding the Scheduled Delivery Date.
{1) Delay by Customer. Customer agrees to take delivery of the Equipment, Software or Services (collectively,
the “Goods”) on the Scheduled Delivery Date. Customer may not delay delivery of the Goods without Harris’
consent. If delivery of the Goods is delayed by Customer, Customer agrees to pay all costs associated with
such delay, including without limit any storage expenses, and payments are to be made by Customer as though
shipment had been made or Services performed as scheduled. Title and risk of loss for Equipment placed in
storage shall pass to Customer upon placement of the Equipment into storage and the warranty will start on that
date. If Customer delays delivery of the Goods for a period of more than ninety (90} days beyond the
Scheduled Delivery Date, then Harris may cancel the Order by written notice to Customer. Upon any
. termination pursuant to this provision, Harris will be entitled, as a minimum, to all costs actually incurred up to
the time of termination, plus a fair and reasonable pro rata profit on such cost. A termination notice contamning
. these charges will be prepared and an invoice for termination charges will be submitted to Customer, which
amounts wilt be due and payable upon receipt.
{2) Delay by Harris. If shipment of any Goods is delayed by Harris for more than ninety (90) days beyond the
Scheduled Delivery Date, Customer may cancel the Order by written notice to Harris, whereupon Harris shalll
refund to Customer an amount equal to an equitable portion of any payment made by Customer towards the
total price, without interest.
i. Freight Charges. Unless otherwise agreed in writing by the parties, all prices and terms are F.0.B. place of shlpment
and are exclusive of freight charges. Customer will pay for all shipping charges to Customer's destination and such :
charges will be added to the Harris invoices or paid directly by Custorher. The method of shipment normally will be
determined by Customer's Order, but if no carrier or method of shipment is specified Harris will select a carrier as a
convenience to Customer.
i- Transportation Insurance. As a service to Customer on prepaid shipments from Harris® facilities, Harris will carry
fransportation insurance on the Equipment and Software while it is in transit within the continental United States. Itis
Customer's responsibility to inspect the received Goods in accordance with carrier's inspection requirements and report
in writing within forty-eight (48} hours to the carrier and to Harris any shortages or damage. Failure to report shoriages
or damages promptly will negate this insurance and risk of loss or damage will be Customer’s responsibility. Harris
recommends that Customer also arrange Customer's own transit insurance for maximum protection against loss or
damage.
k. Title and Risk of Loss. Title to and risk of foss for Equipment and Software media sold under this Agreement shall
pass to Customer at the F.O.B. place of shipment, subject to Customer's rights with respect to any transit insurance
purchased by Harris as provided above.
. Discontinued Availability/L ast Time Buy. Unless otherwise agreed in writing by the parties, Customer acknowledges
that Harris has made no representation about the continued availability of the Equipment listed in any Order. Harris
reserves the right, in its absolute discretion, with or without notice, without incurring any liability to Customer or
otherwise, whether in contract or fort, to discontinue manufacturing or selling any of the Equipment listed in any Order at
any time. Harris may, within its discretion, provide Customer with a limited time opportunity to purchase such quantities
of the Equipment as Customer estimates it may need ("last time buy"). Customer’s last time buy rlghis are limited to
products available in Harris' inventory at the time of Customer's request.
3. Payment Terms, Taxes, Security Interest and Insurance
a. Paymént Terms. Unless otherwise specifically stated in the Quote, all billed charges are due prior to shipment or
delivery of the Goods or performance of the Services. An invoice delivered by facsimile machine or by electronic means
will have the same effect as an original. All balances past due will be subject to an annual finance charge of the lesser of
eighteen (18) percent or the highest rate permitted by law, and Harris. may elect to suspend further deliveries under such
Order andfor any other Order with Customer, and/or suspend warranty services until such past due payments are
received. Where Harris is providing financing to Customer, shipments will not be made until all required security
agreements and financing statements have been executed and approved by Harris.
. b. Taxes. All prices are exclusive of all sales, use, excise, VAT, GST, withholding and other taxes, duties, or charges.
Unless valid evidence of tax exempt status is provided by Customer, Customer will be liable and will indemnify Harris for
all such taxes related to any Order.
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c¢. Security Interest. As security for the full and prompt payment of all amounts and obligations owed by Customer to
Harris hereunder, Customer grants to Harris a security interest in all Equipment supplied by Harris to Customer
hereunder and all proceeds thereof (collectively “Collateral™). Such security interest is and shall continue to be a first-
priority security interest in the Collateral whether by virtue of the priority accorded purchase-money security interests
under the applicable Uniform Commercial Code {the “UCC”) or otherwise. Customer shall take all actions Harris deems
necessary or desirable to perfect such security interest and maintain its first priority. Customer irrevocably authorizes
Harris to file financing statements and amendments thereto in such places as Harris deems necessary or desirable
(without Customer's signature where permitted by applicable law). Upon request of Harris, Customer will execute and
deliver to Harris a separate security agreement under which Customer grants to Harris a security interest in the
Collateral, and any such separate security agreement shall control over any conflicting terms of this Agreement. if the
Equipment will be inventory in Customer's hands, Customer agrees that Harris may notify others claiming security
interests in Customer's inventory of Harris' purchase-money security interest prior to supplying any Equipment to
Customer. If Customer fails to pay or perform when due any amount or obligation owing to Harris hereunder or if
Customer becomes insolvent, is the subject of any bankruptcy or insolvency proceeding, then Harris may declare all
amounts and obligations of Custormner owing to Harris hereunder immediately due and payable and Harris shalt have the
rights and remedies of a secured party under the UCC,

d. Insurance. If Customer's Order involves deferred payments and Harris requires the same to protect its security
interest, Customer shall furnish Harris evidence of Customer's insurance of Equipment against fire and extended
coverage perils in an amount equal fo the full value of the Equipment, with loss first payable to Harris as its interest may
appear. Customer agrees to maintain such insurance until full payment shall have been made to Harris.

4. Technical Data and Invention

a. Unless specifically agreed to by Harris and identified and priced in the Quote as a separate item(s} to be delivered by
Harris (and in that event, so identified and priced), the sale of Equipment, Software licenses and Services under this
Agreement confers on Customer no right in, license under, access to, or entitlement of any kind to any of Harris’
technical data including but not limited to design, process technology, software and drawings, or to any of Harris’
inventions {whether or not patentable), irrespective of whether any such technical data or invention or any portion thereof
arose out of work performed under or in connection with this Agreement, and irrespective of whether Customer has paid
or is ohligated to pay Harris for any part of the design or development of the Equipment, Software or Services.

b. Harris will not be obliged to safeguard or hold confidential any data whether technical or otherwise, furnished by
Customer for Harris' performance of this Agreement unless (and only to the extent that) Customer and Harris have
entered into a separate written confidentiality agreement.

¢. Customer shall not violate Harris' copyright of documents or Software or without Harris' written permission disclose
Harris’ confidential or proprietary data to others.

5. Installation, Maintenance and Services

a. Except as otherwise expressly stated in this Agreement, Customer is responsible for the prompt instaliation and
proper maintenance of all Equipment in accordance with Harris’ instruction books and good engineering practice.
Customer also shall employ sufficient technically qualified personnel and have available the proper equipment necessary
for maintenance. Harris' warranty of Equipment furnished hereunder is conditioned on such prudent practices on

- Customer’s part. o

b. if this Agreement provides that Hartis is to participate in the installation, Customer will {i) provide timely decisions and
approvals to Harris, upon which Harris will be entitled to rely, {ii) make available to Harris, at no charge, all personnel,
information, facilities, services, security, etc. reasonably required by Harris for the performance of the Services
hereunder, and (iif) prepare the installation site as necessary for the installation of such Equipment, including without limit
the installation of complete electrical systems for all Equipment such as AC mains, distribution panels and wiring,
disconnect boxes, over-current protectors, surge eliminators, uninterruptible power supplies, and automatic voliage
regulators. Project installation will commence when all necessary Equipment is delivered to the site. Prior to
commencing the installation, building construction and modifications should be substantially complete with finished walls
and floors, interior and exterior windows and doors, adequate lighting, functioning heating/cooling, completed electrical
service, and telephone communications. The site shall be free of construction dust and paint overspray and
unencumbered by tradesmen or their materials. Customner certifies that the building is an asbestos-free environment,
and is free of other safety and health hazards to Harris personnel.

¢. Harris is not responsible for work done by contractors or others not engaged by Harris. Harris will not be responsible
for any installation materials not supplied by Harris, or other similar items that may be required to complete the
installation. Any supplies or equipment necessary to complete the installation that are not on the acknowledged Order or
an approved change order shall be Customer’s responsibility. Harris does not assume liability for proper operation of
Equipment it supplies from other vendors, beyond the standard warranties and terms offered by such third-party vendors,
Harris does not guarantee that systems supplied by Harris will function correctly if third-party equipment is substituted for
that specified in the acknowledged Order, or if Customer makes engineering change orders affecting the operation of the
systems.

d. Unless otherwise specified in this Agreement, Harris is not responsible for installation and inspection of any equipment
or systems not supplied by Harris or any additions after the price for Services has been set in the Quote. Additionai
tabor requirements beyond the scope of work statement set forth in the Quote will require prior approval from Harris, and
such changes may result in additional charges.

. Harris, in its sole discretion and without notice, may utilize subcontractors, Affiliates andfor other third parties to
perform Service under an Order.
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6. Equipment Return Policy

No Equipment may be returned without Harris’ prior authorization and Customer agrees not to return any Equipment
without such return authorization. Upon authorization, Harris will issue an authorization number, which number must
appear on each individual package being returned. Harris may refuse shipments of Equipment returned without return
authorization numbers. All Equipment being returned for credit must be returned within thirty (30} days from receipt and
in good condition. Harris will inspect all Equipment returned. If there is damage, wear and tear, or if there are missing
components or accessories, Harris wili charge Customer for repair/refurbishment of the returned Equipment in addition to
the basic restocking fee (if applicable). All questions regarding the Harris Product Return Policy must be directed to the
appropriate Harris Technical Support Department. Customer will {i) package and pack the Equipment being returned in
a manner which is in accordance with good commercial practice and adequate to insure safe arrival of such Equipment
at the named destination; and (i) insure the Equipment being returned for the full invoice amount. Harris will authorize
the return of Equipment as follows:

" a. Equipment Damaged in Shipment. Upaon receipt of shipments, Customer must open and inspect all boxes

immediately for possible freight damage. If damage is found, Customer must nctify the delivering carrier within forty-
eight (48) hours and request an inspection. After notifying the freight carrier, Customer shall promptly contact Harris for
further instructions.

b. ltems Shipped in Error. If Customer receives Equipment not included on the Order, Customer will promptly notify the
Harris Order Administration Department responsible for the fulfillment of the Order. Equipment shipped in error is not
subject to restocking fees provided it is returned without damage and in complete and unused condition. Harris will pay
for the costs of return shipping.

c. Defective Equipment. If the Equipment Customer receives is defective, it is covered under the Harris or
manufacturer's standard equipment warranty. Upon discovery of a warranty problem, Custormer must promptly contact
the appropriate Harris service center for warranty support. Customer agrees not to return the Equipment until a service
representative has issued a return authorization, including a form Customer must fill out describing the nature of the
Equipment defect. .

d. Other Reasons. If Customer needs to return Equipment for reasons other than those specified in subsections 6.a
through 6.c above, Harris’ customer service representative will require a clear statement of the reason for the return
request. Upon approval of Customer's request, which approval will be at Harris’ sole discretion, a return authorization
will be issued and restocking charges may apply and Customer will be responsible for paying for all shipping costs.
CUSTOM MANUFACTURED OR SPECIAL ORDER ITEMS ARE NOT RETURNABLE. Excess components and
materials used during Harris systems installation will be evaluated on a case-by-case basis.

7. Licenses :

a. Materials License. Harris hereby grants to Customer a non-exclusive, non-transferable {except as expressly provided
in this Section 7 or in Section 12.h hereof) license to use Harris’ proprietary documents, including schematics, drawings
and user, installation, repair, maintenance, and technical manuals (“Licensed Harris Materials”) solely in connection with
the use of the Equipment purchased by Customer. Customer may not rent, lease, assign, transfer, network, display, or
distribute the Licensed Harris Materials except as specifically provided herein or in the third party license terms.

b. Software License. Subject to the terms and conditions of this Agreement, Harris hereby grants to Customer a non-
exclusive, non-ransferable (except as expressly provided in this Section 7 or in Section 12.h hereof) license to use the
Software identified on the Quote (the “Licensed Programs”) for Customer's ordinary internal business activities and only
in connection with the use of the Equipment purchased by Customer and on which the Licensed Programs were
originally installed. The Licensed Programs fumished with the Equipment shall be Harris' latest commercial generation
available at the time of shipment of the Equipment, and Harris shall be under no obligation to supply updates to such
Licensed Programs except where so stated in writing. The terms and conditions of the licenses granted herein shall
apply to any and all upgrades, enhancements, updates and medified versions of the Licensed Programs which may be
provided by Harris to Customer in connection with this Agreement. Harris may provide such versions of the Licensed
Programs via electronic download or on media, such as CDs or disketies. If required by Harris, Customer agrees to
substitute such version for the previous version being used with the Equipment and to delete and destroy any previous
version and all copies thereof. The licenses granted herein to the Licensed Programs exclude the use of any
functionality resident in the software application, unless specifically identified in the Order. Customer agrees o not use
any functionality which is not specifically identified in the Order without first adding such fo the license with Harris" written
consent. Customer may copy machine-readable Licensed Programs to the extent reasonably necessary for normal use
with the Equipment. All originals and copies of the Licensed Harris Materials and Licensed Programs shall be and shall
remain the property of Harris. Customer may not rent, lease, assign, transfer, network, display, or distribute the
Licensed Harris Materials or Licensed Programs Except as expressly provided herein, as permitied by the options
selections contained within the Licensed Programs or by applicable third-party licenses, Customer may not copy, reverse
engineer, disassemble, decompile, medify, alter, translate, or adapt the Licensed Programs or any copy, adaptation,
transcription or merged portion of the Licensed Program, nor create any derivative thereof. Customer will not cause any
copyright, identification [abels or legal notices contained within the Licensed Programs to be modified, removed, .
suppressed, or in any other way made inconspicuous. Except as may be expressly provided herein, no service bureau
work, multiple user license or time sharing arrangement is permitted and no right is granted herein to any third party to
use the Licensed Programs, to Customer to use the Licensed Programs for any third party or to Customer to utilize the
Licensed Software for any purpose whatsoever not described herein. In the event of a violation or threatened violation of
the license granted herein, Harris will be entitled to seek injunctive relief.

c. Third-Party Software. In addition to the Licensed Programs, other software or documentation provided by Harris may
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originate from third party licensors (“Licensed Third Pariy Programs”), and may require that the terms of such licensors’
respective licenses be accepted prior to use. Such license terms, if any, are either attached or will appear as a part of
the delivered or downloaded software and must be accepted by Customer prior to installation of the Licensed Third Party
Programs. Third party licensors shall be deemed to be third party beneficiaries with respect to any Licensed Third Party
Programs. The terms of the third party licenses shall be controliing with respect to any Licensed Third Party Programs
provided under any Order. : : _

d. Intellectual Property Rights. The Licensed Programs and all trademarks, trade secrets, patents, copyrights, other
intellectual property rights and other confidential or proprietary information contained therein are and will remain the sole
and exclusive property of Harris or its licensors. Neither party may use the other party’s or its licensors narmes or
trademarks without prior written approval. Any rights granted hereunder take the form of a ficense. Customer shall label
each copy of the Licensed Harris Materials and Licensed Programs with the copyright, trademark, and proprietary '
notices, in the same form, which appear on the Licensed Harris Materials and Licensed Programs delivered to Customer
by Harris. Customer shall not remove, alter or destroy any existing copyright, trademark, and propriety notices which
appear on any Licensed Harris Materials and Licensed Programs. All copies of the Licensed Harris Materials and
Licensed Programs, whén not in use, shall be destroyed or maintained in a secure place within Customer's business
premises under access and use restrictions compatible with this Section 7. Customer shall be deemed to own only the
magnetic or other physical media in which the Licensed Programs (original and all copies) are recorded.

- & Torm of Licenses. The term of the licenses to the Licensed Harris Materials and Licensed Programs shall be
coterminous with Customer's ownership of the Equipment, subject to early termination by Harris upon notice to Customer
in the event of a material breach of the terms of this Agreement. The term of the license to any Licensed Third Party
Programs may be different. Upon any such termination, Customer shall immediately discontinue use of the Licensed-
Harris Materials and Licensed Programs, shall comply with the terms of the license applicable to the Licensed Third
Party Programs, and in the case of any termination (other thar a permitted iransfer to a subsequent owner}, promptly
shall return to Harris all copies of the Licensed Harris Materials (if any) and Licensed Programs. in the event of non-
payment by Customer, Harris reserves the right to deactivate or remove the Software. :

{. Confidentiality of Licensed Harris Materials and Licensed Programs. Customer shall keep the Licensed Harris
Materials and Licensed Programs confidential by affording access to such only to those of Customer's employees,
agents, or consultants having a need to know and shall require such individuals agree in writing to the obligations
contained herein. In addition, Customer shall employ reasonable measures to prevent any unauthorized use, capying,
publishing, reproduction, or disclosure of the Licensed Harris Materials and Licensed Programs and shall not treat such
with lesser care than Customer’s own confidential information. Customer shall not make copies of the Licensed Harris
Materials without the prior written permission of Harris. .
9. Distribution. Harris may incorporate and distribute products licensed under several third party licenses that require the.
distribution of some sections of source code, object code or the like. Accordingly, Harris will distribute these sections to
the parties required by the applicable third party license{s} upon request at no more than maximum price allowable under
those license(s). This offer is valid for the minimum time period required by the applicable third party license(s).
h. Violation of Licenses. Customer agrees that a viclation of the license terms would cause irreparable injury to Harris or
the third party licensor, and that Harris or the third party licensor, as a third party beneficiary, shall be entitled, in addition
to any other rights and remedies it may have, at law or in equity, to an injunction enjoining and restraining Customer from
doing or continuing to do any such act and any other violations or threatened violations of the licenses granted herein.
8. Warranties
a. Standard Equipment Warranties. Unless otherwise provided by Harris in writing, Harris warrants that all Harris
Broadcast Communications-manufactured Equipment will be free of any defect in materials or workmanship for the
“period of time specified in tabie 8.2 below (the “Equipment Warranty Period"); such period is measured from the date of
shipment from a Harris facility. This warranty is extended to Customer and applies to all Harris Broadcast
Communications-manufactured Equipment purchased, installed, and used for the purpose for which such Equipment
was originally designed.

Table 8
Product Family _ . - _ Standard Warranty Period
Transmitters (except Platinum VHF Transmitters) 15 months from shipment

Storage, Servers, Automation, Graphics, Networking, Post

Production, Consoles & Audio Management Equipment 15 months from shipment

Test & Measurement, Routing & Distribution Equipment 27 months from shipment

Digital Exciters {Radio} 39 months from shipment

Platinum VHF Transmitters o 63 months from shipment

B-Stock Equipment Same as applicable product warranty
‘Equipment Sold as Resale As provided by Manufacturer

Longer of (i) applicable product warranty or (i) 90

Replacement Parts — within Standard Warranty Period days from shipment

Replacement Parts — Post Standard Warranty Period 90 days from shipment
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b. Remedy for Breach of Equipment Warranty. Upon notice of a breach of the Equipment warranty provided in Section
8.a above, Customer's sole and exclusive remedy will be, at Harris’ sole discretion and option, repair or replacement of
the defective Equipment in accordance with the column titled “Standard Equipment Warranty” of Table 9 below.
Components that Customer claims to be defective must be available to Harris for inspection and testing. Unless
otherwise agreed in writing, customs clearance for all replacement parts under the warranty or otherwise will be
Customer’s sole responsibility. To be entitled fo rights under the Standard Equipment Warranty, Customer must notify
Harris in writing within thirty (30) days after discovering a suspected defect in any Equipment, but in any event prior to
the expiration of the applicable Standard Warranty Period. Notice to a Harris dealer, systems integrator, sales
representative or other third party is not notice to Harris. Following its receipt of any such Customer notice, Harris will-
determiné whether the reported problem is covered by this Standard Equipment Warranty. if Harris determines that the
problem is covered, Harris will authorize return or repair of the defective Equipment, as deemed appropriate by Harris | in
its sole discretion.
¢. Equipment Warranty Exclusions: Harris does not warrant, guarantee and is not responsrble for:
{1) Defects, failures, damages or performance limitations caused in whole or in part by (A) power failures,
surges, fires, floods, snow, ice, lightning, excessive heat or cold, highly corrosive environments, accidents,
actions of third parties, or other events outside of Harrig' control, or (B) Customer’s abuse, mishandling, misuse,
negligence, improper storage, servicing or operation, or unauthorized attempts to repair or alter the Equipment
in any way. Customer must provide qualified technical personnel to maintain and repair the Equipment.
(2) Equipment built to Customer’s specifications that is later found not to meet Customer’s needs or
expectations.
(3) The performance of the Equrpment when used in combination with eqmpment not purchased specified, or
approved by Harris. ‘
(4) Signal coverage delivered by antenna equipment whether or not supplied by Harris.
. (5} Cost to ship Equapment to and from Harris to provide the repair, replacement, or return of a defective part or
unit.
d. Addrtronal Warranty Notes.
{1} OEM or Third Party equipment that is incorporated into Harris Equ:pment is covered for the same period as
such Harris Equipment's standard product warranty uniess the OEM or Third Party equipment carries its own
limited wartanty;
{2) ltems Sold As Resale. Items sold as resale are such items that are not manufactured by Harris but may be
utifized in conjunction with or independently of Harris manufactured Equipment {such as tubes, printers and
antenna transmission lines} and shali be covered only by the specific warranty terms of the supplier or original
equipment manufacturer of those items. |F AN ORDER COVERS EQUIPMENT NOT OWNED BY HARRIS, IT
IS SOLD SUBJECT TO HARRIS’ ACQUISITION CF POSSESSION.
{3) B-Stock Equipment. B-Stock Equipment for non-transmitter related Equipment is defined as any non-out-of-
production product that is less than three (3) years old, B-Stock Equipment related to transmitters is defined as
equipment repurchased by Harris that is recondltloned or refurbished for sale to a second generation owner by
Harris or its reseller. .
(4} Used Equipment. IF THE EQUIPMENT SPECIFIED IN AN ORDER IS DESCRIBED AS USED, IT1S SOLD
“AS 15" AND WITH NO WARRANTY.
e. Standard Services Warranty. Harris warrants that the Services will be performed ina professmnal manner (the
“Services Warranty”). Notice of a breach of the Services Warranty must (i) specify in reasonable detail, the nature of the
claim, and (i) be received within ninety {90) days from the last day of performance of the Services. Upon notice of a
breach of the Services Warranty and Harris' determination of the validity of such breach of the Services Warranty, Harris
will reperform the applicable Services at Harris” expense. [f affer reasonable opportunity Harris is unable to reperform
such Services to the reasonable satisfaction of Customer, Customer may, as its exclusive remedy, obtain a refund of the
fees paid to Harris under the applicable Order for such.Services.
i Soﬁware Warranties.
{1) Physical Media. Harris warrants all physical media (“software media”) for the Licensed Programs, including
without limit custom software and traffic translators, to be free of defects in material or workmanship for a period
of ninety (80) days from the date of completed installation, or if Customer should assume responsibility for
installation of the Software, for a period of ninety (90) days from the date of shipment of the Licensed Programs
by Harris (the “Software Warranty Period”). This limited warranty extends only to Customer as the original
licensee. Customer’s sole and exclusive remedy under this limited warranty will be, at Harris' option, repair or
replacement of the software media.
(2) Licensed Programs. Harris warrants that during the Software Warranty Period the Licensed Programs shall
operate substantially in compliance with Harris’ specifications for the Licensed Programs (the “Software
Warranty"). The entire liability of Harris under this limited warranty is to provide, free of charge, a corrected
copy of any portion of the Licensed Programs which is found by Harris inspection not to be in substantial
compliance with its specifications. If Harris is unable to provide a corrected copy of the Licensed Programs
within a reasonable time, Harris will replace the same with a functionally similar program or refund to Customer
the amounts Customer paid Harris to purchase or license such Licensed Programs. Harris does not warrant
that such Programs are error free or that Customer will be abie to operate such Programs without problems or
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interruptions. Correctlons to the Licensed Programs beyond the Software Warranty Period will only be made by
Harris pursuant to a software maintenance agreement (attached to this Agreement, if any). The software
maintenance agreement does not cover hardware replacement, hardware upgrades or emergency service for
hardware; an expanded software maintenance agreement is required for such.
(3) Cost of Corrections. During the Software Warranty Period, Harris wilt bear the material cost and shipment of
corrected or replacement Software at no charge to Customer. Software corrections will be sent via e-mail. In
the rare event Customer requires a Harris customer support engineer to visit the site, related reasonable pre-
approved on-site time and travel expenses will be billed at the prevailing daily rates, unless otherwise agreed to
in writing prior to the visit. A ONE-DAY MINIMUM CHARGE APPLIES TO ALL ON-SITE VISITS.
{4) Software Warranty Exclusions. The Software Warranty does not apply to any software media or Licensed
Program that (A) has been altered or modified, except by Harris; (B) has not been installed, operated, repaired,
or maintained in accordance with instructions supplied by Harris; (C) has been subjected to abnormal physical
or electrical stress, misuse, negligence, or accident; or (D) is used in ultra-hazardous activities.
9. Warranty Services; Extended Warranty Terms
The Services provided by Harris under the Standard Equipment Warranty are described in the column titled “Standard
Equipment Warranty”. In addition, Customer may elect to purchase (i) upgraded warranty Services during the
Equipment Warranty Period, or (i) extended warranty Services following the Equipment Warranty Period. In the event
that any upgraded or extended warranty services for specific Harris Equipment ("Extended Warranty Support
Agreement”) are included on any Quote and/or Order, the terms and conditions of this Section 9 shall apply. Any Quote
and/or Order must state the specific Extended Warranty Support Agreement as indicated below. The warranty Services
outlined in the Table 9 below are further described in subsections 9.a through 9.k below.

Table 9
E‘gﬁ’f g‘:ﬁ Upgraded and Extended Warranty Support Agreements

o Basic.
x5 Technical Phone Support - Region =Y
After-hour emergency “Down or Off Air" Support v o
P4x7 Technicat Phone Support '
Emergency Field Services v
Software Updates & Bug Fixes (not Automation AN o
Software) ) :
Technical Knowledge Bank — access yo
Advance Exchange Parts — 5-day shipment R

IAdvance Exchange Parts — Next day shipment

RemoteDial-up Support — Bank of Hours

IAnnual Software License Fees — 10% discount

'Yearly Onsite Preventive Maintenance Visit
Online Order Status & Reports

Bi-Annual Site Review and Evaluation

Consigned Inventory
Dedicated Site Advocate

a. Technical Support.
(1) 8X5 Technical Phone Support, Plus Emergency After-Hours Support. Technical phone support will be

provided by Marris during business hours, nine (9) hours per day, five (5) days per week, Monday through
Friday. This 9X5 coverage shall include a live representative answering the phone and providing technical
phone support for the Equipment, but does not imply that a dedicated representative will be assigned to or
available for Customer. Such technical phone support will be provided on a priority basis, with the same priority
as technical phone support for Harris” warranty customers and ahead of technical phone support for Harris' non-
warranty, non-Extended Warranty Support customers. In addition, telephene “hotline” support will be provided
by Harris in the event of a “Severity 1” emergency affecting the Equipment which occurs outside of the regular
9x5 technical phone support hours herein described ("Emergency After-Hours Hotline Support”). A “Severity 1°
- emergency indicates a condition which impacts Custorner's operations such that Customer is, or is in imminent
danger of being, “off-air” and/or unable to broadeast due to a manufacturing defect in the materials or
workmanship of the Equipment. Emergency After-Hours Hotline Support does not imply that a dedicated
representative will be assigned to or available for Customer. When Customer contacts Harris’ Technical
Support Call Center, the Harris representative answering the call will classify the call, determine the severity
level, and respond accordingly. If the Harris representative determines during an after-hours call, in his ot her
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reasonable discretion, that the described condition does not represent a Severity 1 emergency, the
representative will log the call for a return call the next business day during Customer's business hours.
(2) 24X7 Technical Phone Support. Technical phone support will be provided by Harris tweniy-four (24) hours
per day, seven (7) days per week. This 24X7 coverage shall include a live representative answering the phone
and providing technical phone support for the Equipment, but does not imply that a dedicated representative will
be assigned 1o or available for Customer.
For clarification purposes, any technical support provided by Harns will be for the sole purpose of fulfilling
Harris' warranty obligations. If Harris determines that Customer is using technical support as a substitute for
training of Customer's personnel, then such technical support will be subject to additional charges at Harris’
then prevailing unit rate for such services.
b. Emergency Field Services: At Harris” option, field services may be provided to Customer if a reasonable effort by
Customer's qualified technical personnel has not corrected a problem. In such event, Customer will be responsible for
the travel and living expenses associated with the field service of Harris' personnel.
c. Software Updates and Bug Fixes {not Automation Software): Under the terms of an Extended Warranty Support
Agreement, Customer may download applicable software updates or bug fixes for Harris Equipment from Harris’
software website. This feature entitles Customer to non-chargeable software updates and bug fixes for software which
pertains to, relates to or resides on Harris Equipment, solely for the purpose of operation of such Equipment; new feature
sets or functionality that are considered “upgrades”, or any future features or software applications are not included.
d. Access to Technical Knowledge Bank. Under the terms of an Extended Warranty Support Agreement, Harris provides
access to additional documentation and a frequently asked questions knowledge bank in a restricted-access area on its
website (collectively, the “Technical Knowledge Bank”). Customer shall have priority access to the Technical Knowledge
Bank and the content thereof that is applicable to the Equipment, and may access the Technical Knowledge Bank
electronically twenty-four (24) hours per day, seven (7) days per week. The content of the Technical Knowledge Bank is
by no means complete, and if in doubt, Customer should contact a technical phone support representative prior to
implementing any Equipment modification or takirg any other action.
e. Advance Exchange Program. Under the Advance Exchange Program, subject to the terms and conditions set forth
below, Harris will ship replacement Equipment (or part thereof), in advance, from a service center in exchange for
" Customer's defective Equipment (or part thereof). Only Equipment {or parts thereof} that have discrete identifiable serial
numbers and/or that contain serialized modules that can be shipped as a complete module are eligible for the Advance
Exchange Program. Eligibility of or shipment times for out-of-production Equipment or legacy Equipment may also be
affected by availability of exchange Equipment (or parts thereof). Subject to availability of stock on hand, Harris shall
use commercially reasonable efforts to have Advance Exchange Equipment (or part thereof) with the same model
number as the defective Equipment {(or part thereof) ready to ship via an express carrier selected by Harris within the
time period specified in the table above, depending on the time of Customer’s call. Except as otherwise provided herein,
Harris shall pay delivery charges of the Advance Exchange Product {or part thereof) to Customer, and Customer shall
pay for return shipping of the defective Equipment {or part thereof) to Harris. Harris will use commaercially reasonable
efforts to supply Equipment (or part thereof) from the geographical region of Customer's site, so as to minimize freight
and duty, however, in some cases, Equipment {or part thereof) may be shipped from another country, in which case
freight and duty are the sole responsibility of Customer. Harmis bears the risk of loss or damage while the Equipment (or
part thereof} is in transit to Customer from the Harris Service Center, and Customer bears the risk of 1oss or damage
while the Equipment (or part thereof) is in transit back to the Harris Service Center.
(1) Exchange Requirements. Upon receipt of an Advance Exchange Product, Customer has thirty (30) days to
tender the defective Equipment (or part thereof) to the return carrier for shipment to the service center
designated by Harris. i Customer does not timely return the defective Equipment (or part thereof), Harris shalll
invoice Customer for the List Price of such Equipment {(or part thereof). Such failure to return the Equipment (or
part thereof) may, in Harris’ discretion, be grounds for termination of the Extended Warranty Support Agreement
and/or suspension of any future Advance Exchange privileges until such outstanding defective Equipment has
been returned.
(2} Exchange Products. Under the Advance Exchange Program, Harris will provide Customer with new, rebuil,
refurbished or alternate Equipment (or part thereof) of equal or improved quality, as exchange Equipment (or
part thereof) to replace eligible defective Equipment (or part thereof). Any alternate Equipment (or part thereof)
will meet or exceed the specifications of the replaced Equipment {or part therecf). Rebuilt or refurbished
Equipment may bear cosmetic blemishes that do not affect performance. Unless otherwise specified by Harris
in writing, repaired or replaced Equipment (or parts therecf) are covered only for the remainder of the term of
the applicable Extended Warranty Support Agreement. All Equipment (or parts thereof) replaced by Harris with
Advance Exchange Equipment (or part thereof) become the property of Harris.
(3) Exclusions. Harris has no obligation to (i) service, exchange or otherwise replace any Equipment (or part
thereof) that has been damaged, modified, abused, misused or over-used as determined by Harris or has been
used with non-Harris supplies or products that have caused damage or malfunction; {ii} paint, refinish, refurbish,
restore or exchange any Equipment (or part therecf) with cosmetic blerishes; (iii) service, exchange or
otherwise replace any Equipment (or part thereof) if the same would interfere with, impede or be redundant with
normal or scheduled maintenance of such Equipment {or part thereof); {iv) service, exchange or otherwise
replace any Equipment (or part thereof) that is within sixty (60) days of the end of its production life; or (v)
provide any application software support or service involving application hardware or replace any accessories.
If Harris elects to perform any such services at Cusiomer's request, then such services will be deemed a
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service call and all labor, parts and materials used for the service call will be charged at Harris’ then-prevailing

rates.

(4} Ordering. To make a request for an Advance Exchange under this Agreement, Customer must fallow the

ordering procedures specified in Section 9.1. Prior to dispatch of an Advance Exchange Equipment {or part

thereof), a Harris Technical Support Engineer must determine that defective eligible Equipment {or part thereof)

is the cause of the malfunction and that it must be replaced.
f. Remote Dial-Up Support — Bank of Hours. Under the terms of certain Extended Warranty Support Agreement, Harris
will provide Customer with a bank hours of remote dial-up technical support ("Remote Dialup Support”) fo be used in
responding to Customer’s requests for such support. Remote Dial-Up Support may include remote diagnosis of
problems with the Equipment, remote repairs and similar remote assistance, but excludes monitoring {uniess specifically
requested by Customer), regular maintenance and any onsite visits. Remote Dial-Up Support requires specific agents,
software or applications to be loaded onto the Equipment that allow Harris’ Technical Support Team to dial-in to
Customer's facility to provide technical support. Customer hereby consents to such remote access and dial-in. The
logistics and parameters of such dial-in will be determined by mutual agreement of the parties. During the term of this
Agreement, Customer may elect to purchase an additional bank of hours of Remote Dial-Up Support at Harris' then
prevailing rates.
g. 10% Discount off Annual Software License Fees. Under the terms of a Gold Extended Warranty Support Agreement,
Customer shall be entitled to receive a ten (10) percent discount off of any annual software licensing fees charged by
Harris with respect to new Equipment (except Automation Equipment), including any new Harris software applications or
upgrades that are added to existing Equipment covered by a Extended Warranty Support Agreement.
h. Annual Onsite Preventative Maintenance Visits. During each year of the term of certain Extended Warranty Support
Agreements, Customer may utilize one {1) annual onsite visit by a Harris field engineer to'Customer’s facility on a
mutually agreeable date (scheduled at least one (1) month in advance) to perform a routine Equipment inspecticn and
preventative maintenance review of the Equipment {an “Annual Onsite Preventative Maintenance Visit"). Customer must
contact Harris' Technical Support Order Desk at least one (1) rmonthi in advance to schedule such a visit and Customer is
entitled to only one (1) such visit in any twelve (12} month period during the term of this Agreement. Customer is not -
entitled to any refund in the event that Customer fails to schedule such a visit in any year. In the event that Harris
agrees, at Customer’s request, to make more frequent visits, such visits shall be charged at Harris’ then-prevailing rates.
Annual Onsite Preventative Maintenance Visits exclude actual travel and lodging expenses, which will be billed

_separately and paid by Customer. Annual Onsite Preventative Maintenance Visits are intended to provide only routine
Equiprment inspection (including troubleshooting support) and a preventative maintenance review and cannot be used for
any installation, commissioning or enhancement of the Equipment. These visits also exclude the cost of any
replacement Equipment {(or parts thereof) or repair services that may be recommended or required, as well as any
associated installation costs. Should a Harris field engineer make any recommendations during an onsite visit, Harris
has no obligation to perform such repairs or installation unless mutually agreed by the parties, and subject to payment of
Harris’ then-prevailing rates. Customer shalt provide reasonable access to the Equipment ansite for Harris field
engineers.

i, Bi-Annual Site Review and_Evaluation. Site Review and Evaluation services is prowded on a bi-annual basis. This
service brings an on-site field engineer to the Customer’s facility to provide a review of the Harris products installed in
one (1) facility. This review will provide Customer with an evaluation of the condition of their Harris products, and
recommendations as to the performance of the products. The on-site field engineer will make recommendations to
Customer about possible updates and/or upgrades that could improve the system efficiency andfor performance of the
Marris products. Should any work be required, the parties must schedule a time for the work to be performed and -
addrtronal charges will be incurred.

Consigned Inventory (Option). This option is available under a Site Extended Warranty Support Agreement and is a
custom feature that will be defined around specific requirements of Customer. Consigned inventory is managed and
held at the Customer facility and becomes an extension of Customer's inventory. For clarification purposes, any Order
that includes the Consigned Inventory option must include additional mutually agreed upon terms and conditions.

k. Dedicated Site Advocate (Option). This option is available under a Site Extended Warranty Support Agreement and is
defined by a separate Statement of Work mutually agreed upon by the parties.

I. Ordering. To make a request for an Advance Exchange, implementation of Remote Dial-Up Support, an Annual Onsite
Preventative Maintenance Visit, or other assistance under a Extended Warranty Support Agreement, Customer must
contact Harris' Technical Support Order Desk at 1-888-HARRISE, identify itself as a Extended Warranty Support
customer, and provide the contract # or the serial number of the Equipment, as applicable.

m. Other Support. No Extended Warranty Support Agreement provides froubleshooting, software consulting or technical
support coverage beyond that which is described in this Section 9. If Harrls does provide any such other services,

Harris’ then-prevailing rates shall apply.

10. Warranty Disclaimer; Limitations of Liability

a. EXCEPT AS EXPRESSLY PROVIDED IN THiS AGREEMENT, HARRIS HEREBY EXPRESSLY DISCLAIMS ALL
REPRESENTATIONS, CONDITIONS AND WARRANTIES, WHETHER EXPRESS OR IMPLIED, INCLUDING BY WAY
OF EXAMPLE AND NOT LIMITATION, THE IMPLIED WARRANTIES OF TITLE, MERCHANTABILITY, NON-
INFRINGEMENT AND FITNESS FOR A PARTICULAR PURPOSE. .

b. NOTWITHSTANDING ANYTHING HEREIN TO THE CONTRARY, IN NO EVENT WILL HARRIS BE LIABLE FOR
ANY SPECIAL, INCIDENTAL, PUNITIVE OR CONSEQUENTIAL DAMAGES WHATSCEVER, INCLUDING LOSS OF
PROFITS, WHETHER ARISING IN CONTRACT, TORT, WARRANTY OR OTHERWISE, EVEN [F IT HAS BEEN -
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ADVISED QF THE POSSIBILITY OF SUCH DAMAGES. THE LIMITATIONS SET FORTH HERE WILL APPLY EVEN IF
THE REMEDIES OF ERROR CORRECTION, REPERFORMANCE OF SERVICES AND REFUND OF PAYMENTS
COMPLETELY FAIL OF THEIR ESSENTIAL PURPOSE.
c. NOTWITHSTANDING ANYTHING HEREIN TO THE CONTRARY, THE LIMIT OF HARRIS' LIABILITY (WHETHER IN
CONTRACT, TORT, NEGLIGENCE, STRICT LIABILITY, BY STATUTE OR OTHERWISE) TO CUSTOMER ORTO
ANY THIRD PARTY CONCERNING THE HARRIS EQUIPMENT OR SOFTWARE LICENSES SOLD TO CUSTOMER
*UNDER THIS ORDER, HARRIS' PERFORMANCE OR NON-PERFORMANCE, OR IN ANY MANNER RELATED TO
THIS AGREEMENT, FOR ANY AND ALL CLAIMS WILL NOT IN THE AGGREGATE EXCEED THE ACTUAL SALES |
PRICE PAID BY CUSTOMER DURING THE TWELVE (12) MONTH PERIOD IMMEDIATELY PRECEEDING THE DATE
OF THE APPLICABLE CLAIM FOR THE SPECIFIC EQUIPMENT, SOFTWARE OR 'SERVICES PURCHASED UNDER
THIS ORDER THAT ARE THE SUBJECT OF THE CLAIM.
11. Indemnification
a. Harris will defend Customer against any third-party claim that any Equipment or Licensed Program infringes a U.S.
patent, copyright, trademark, or trade secret. if any Equipment or Licensed Program is, or in Harrig' opinion is likely to
be, held to constitute an infringing product, Harris will, at its expense and option either, (i} procure the right for Customer
to continue using such Equipment andfor Licensed Programs, (i) modify the Equipment and/or Licensed Programs to
make it non-infringing, or {iii) accept return of the Equipment and/or Licensed Programs and replace the same with
substantially equivalent non-infringing Equipment and Software. If Harris is unable to reasonably accomplish one of the
foregoing, Harris may then direct the return of the offending portion of the Equipment and/or Licensed Programs and
provide to Customer a pro-rata refund of the original purchase price for such portion of the Equipment and/or Licensed
Program. Harris will have no obligation to indemnify Customer, however, if the claim of infringement is caused by (i) any
Eguipment, Licensed Program, or portion thereof, manufactured to specifications furnished by Customer or on
Customer's behalf, or in accordance with industry standards, (i) Customer’s failure to use corrections or enhancements
made available by Harris, (i) Customer’s use of the Equipment and/or Licensed Program in combination with any
product not owned, developed or approved in writing by Harris, (iv) the use of such Equipment andfor Licensed Program
in combination with other equipment or-software not furnished by Harris, (v) the use of such Equipment and/or Licensed
Program in a manner not normally intended by Harris, (vi) any patent, copyright, trademark or trade secret in which
Customer, or any of Customer’s affiliates has a direct or indirect interest. THE FOREGOING REMEDIES CONSTITUTE
'CUSTOMER'’S SOLE AND EXCLUSIVE REMEDIES AND HARRIS ENTIRE LIABILITY WITH RESPECT TO
INFRINGEMENT.
b. Each party will indemnify and hold harmless the other party, its employees and agents, from and against any claims,
demands, loss, damage or expense relating to bodily injury or death of any person or damage to real and/or tangible
personal property to the extent proximately caused by the neghgence or willful misconduct of it, its personnel or agents in
its performance hereunder.
¢. To receive the foregoing indemnities, the party seeking indemnification must notify the other in writing of a claim or suit
promptly and provide it with reasonable cooperation (at the indemnifying party's expense) and full authority to defend or
setile the claim or suit. Neither party will have any obligation to tndemnlfy the other for any settlement made without its
written consent.
12. General Provisions

" a. Applicable Law, Venue and Jurisdiction. This Agreement, and any disputes related hereto, shall be governed by and
interpreted in accordance with the laws of the State of Florida, USA, regardless of any law principles requiring the
application of any other law. The parties agree that the exclusive venue for any action related to the dispute or
interpretation of this Agreement shall be in the courts with the appropriate jurisdiction located in Orlando, Florida, and
each party irrevocably submits to the jurisdiction of each such court in any such action and waives any objection it may
now or hereafter have to venue or personal jurisdiction in each such court. The prevailing party in any action related to
the dispute or interpretation of this Agreement shall be entitled to recover its reasonable attorneys fees incurred in
pursuing the action, including those fees incurred throughout all bankruptcy and appellate proceedings.
b. Jury Waiver. THE PARTIES FURTHER AGREE, TO THE EXTENT PERMITTED BY LAW, TO WAIVE ALL RIGHTS
TO A TRIAL BY JURY OF ANY ACTION RELATING TO THE DISPUTE OR INTERPRETATION OF THIS
AGREEMENT, WHETHER SOUNDING IN CONTRACT, TORT,; OR OTHERWISE. THE PARTIES SPECIFICALLY
ACKNOWLEDGE THAT THIS WAIVER 1S MADE KNOWINGLY AND VOLUNTARILY AFTER AN ADEQUATE
OPPORTUNITY TO NEGOTIATE ITS TERMS.
c. Excusable Delay.
{1) Harris will be excused from performance under this Agreement and not be liable to Customer for delay in
performance attributable in whole or in part to any cause beyond its reasonable control, including, but not limited to,
actions or inactions of government whether in its soversign or contractual capacity, judicial action, war, civil disturbance,
insurrection, sabotage, act of public enemy or terrorism, taber difficulties, failure or delay in delivery by Harris’ suppliers
or subcontractors, transportation difficulties, shortage of energy, materials, labor or equipment, accident, fire, flood, storm
or other act of nature, Customer's fault or negligence or where compliance with any applicable environmental [aw or
regulation by Harris is not reasonably technologically or economically feasible, or would otherwise requure Harris to-
change its manufacturing process.
{2) In the event of an excusable delay, Harris will make reasonable efforts to notify Customer of the nature and extent of
such delay and (i) Harris will be entitled to a schedule.an extension on at least a day-to-day basis, and (if) ¥ the delay is
caused by Customer's fault or negligence, Harris will be entifled to an equitable adjustment in price under this
Agreement. ' .
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d. Export and Re-Export Restrictions. Customer acknowledges that the Equipment, Licensed Programs and Services
sold or licensed to it by Harris under this Agreement may be subject to export controls under the laws of the United
States or Canada. Customer will not export or re-export the Equipment or Licensed Programs, technology, or products
manufactured from the technology that are the subject of this Agreement in violation of the export control laws of the
United States or Canada. Customer shall defend, indemnify and hold Harris harmless from and against any loss,
damage, or liability arising out of Customer's failure to comply with this Section.

e. Compliance with Waste Recycling Laws. Customer acknowledges and agrees that the supply of the Equipment by
Harris to Customer, and the resale or re-supply of the Equipment by Customer, may give rise to obligations for Harris
and Customer under the Environmental Laws as hereinafter defined. Customer shall be responsible for the collection,
recycling, reuse and disposal of the Eguipment in compliance with the Environmental Laws. “Environmental Laws”
means any law or regulation in any jurisdiction wortdwide applicable to this Agreement and includes but it is not limited to
the recycling or treatment of waste equipment including the laws implementing the WEEE Directive as defined
hereinafter. “WEEE Directive” means the EU Directive on Waste Electrical Equipment and shall include any and all
national laws and regutations, whether civil, criminal, administrative, in any jurisdiction giving effect to that meaning
including, but limited to, statutes and subordinate legislation, ordinances permits, common law, local laws, judgments,
and any notices, orders, directions, instructions or decisions of any competent authority. Harris may arrange for
services, paid for by Customer, to recycle or dispose of Harris manufactured products in compliance with the
Environmental Laws. Customer shall indemnify and hold Harris and each of its affiliates harmless against all expenses,
costs, claims, liabilities or damage of any nature incurred by any of them relating to the collection, recycling, reuse and.
disposal of any Equipment or otherwise arising in connection with their respective obligations under the Environmental
Laws, or by reason of any failure or alleged failure by Customer to comply with its obligations under the Environmental
Laws. Customer shall provide Harris with such compliance plans or other documents and information that Haris may
reasonably request to enable Harris and its affiliates to verify and prove to any enforcement agency the compliance by
Customer and Harris of their respective obligations under this Section and the Environmental Laws. Harris may cancel
any Crder immediately upon notice to Customer if Harris determines that compliance with any applicable environmental
“law or regulation by Harris is not reasonably technologically or economically feasible, or would otherwise require Harris
to change its manufacturing process.

f. Equipment, Software and Services Sold to Lessors. If this transaction is (1) covered by a lease payment arrangement
from a third party leasing company or (2) financed by a third party, and if payment to Harris is dependent on Customer's
signing a release such that payment can be made by the lessor or finance company to Harris, then Customer agrees that
the release for payment purposes will be executed at such time as 90% of the Equipment (by price) is shipped, the-
Equipment is substantially ready for on-air service or Customer puts the delivered Equipment into service, whichever is
earliest.

g._Default. If Customer defaults in any of Customer’s obligations hereunder, including, but not limiting to failure to pay all
sums when due, Customer will be liable for all costs to Harris resulting from Harris’ attempt to enforce its rights
hereunder, including, but not limited to collection agency fees, attorney fees, court costs, etc.

h. Assignment. Customer shall not assign any of its rights under this Agreement, voluntarily or involuntarily, whether by
merger, consolidation, dissolution, operation of law or any other manner. Any purported assignment of rights in violation
of this Section is null and void. _

i. Enforceability. If any provision of this Agreement is held invalid, illegal or unenforceable, the validity, legality or
enforceability of the remaining provisions will, to the extent of such invalidity, illegality, or unenforceability, be severed,
but without in any way affecting the remainder of such provision or any other provision contained herein, all of which
shall continue in full force and effect.

j- No Waiver. Whaiver or failure by Harris to enforce any of the terms or conditions hereunder or the delay in exercise of
any of its remedies or any terms or condition herein, will not be a future waiver of any such right, or be a waiver of any
other term, condition or remedy contained herein.

k. Notices. All notices must be in writing and will be effective when received by (1} personal delivery, {2) registered,
certified, or nationally recognized overnight mail, proof of receipt requested, and (3) facsimile, if confirmed within three
{3) business days by cne of the other methods herein, at the addresses or facsimile numbers indicated or to such other
addresses or facsimile numbers as the parties may specify by giving notice pursuant hereto. A copy of all notices must
be sent to Harris Corporation, 9800 S. Meridian Blvd., Suite 300, Englewood, CO 80112, USA, Attention: Contracts
Department.

I. Assumption of Risk. Each party hereto acknowledges (a) the risks of its undertakings hereunder, {b) the uncertainty of
the benefits and obligations hereunder, and (c) its assumption of such risks and uncertainty. Each party has conducted
its own due diligence and requested and reviewed any contracts, business plans, financial documents and other written
material as in such party’s opinion shall be the basis of that party’s decision to enter info this Agreement.

m. Publicity. Harris may, without the prior written consent of Customer, use in advertisements and/or any other media,
any information relating to any Order or this Agreement. Customer reserves the right to review and approve the finished
product, advertising copy or printed matter that may be used in such advertisernents and/or other media.

n. Reliance on Counsel and Other Advisors. Each party has consulted such legal, financial, technical or other experts it
deems necessary or desirable before entering into this Agreement. Each parly represents and warrants that it has read,
knows, understands and agrees with the terms of this Agreement, and this Agreement shall not be construed against
either party as the drafter.

0. Compliance with Applicable Laws. Customer warrants that Customer shall comply with any and all applicable US
federal and state laws, and shail operate in good faith to compiy with other laws and regulations and industry best
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practices, applicable to such party’s performance hereunder, and shall promptly act to correct any noncompliance once
identified. : ’

p. Clauses Incorporated by Reference. The following Federal Acquisition Regulations/Defense Federal Acqguisition
Supplement ("FAR/DFARS") clauses are incorporated herein by reference, to the extent these clauses are applicable,
with the same force and effect as if they are included in full text: 52.219-8 Utilization of Small Business Concerns,
52.222-26 Equal Opportunity, 52.222-35 Equal Opportunity for Special Disabled Veterans and Veterans of the Vietnam
Era and other eligible Veterans, 52.222-36 Affirmative Action for Workers With Disabilities, 52.222-39 Notification of
Employees Rights Concerning Payment of Union Dues or Fees, 52.247-64 Preference For Privately Owned U.S. Flag
Commercial Vessels, 252.225-7014 Preference for-Domestic Specialty Metals, Alternate |, 252.247-7023 Transportation
of Supplies by Sea, and 252.247-7024 Notification of Transportation of Supplies by Sea.

q. Entire Agreement. This Agreement supersedes all previous proposals, negotiations, conversations, and
understandings, whether oral or written, and constitutes the sole and entire agreement between the parties pertaining to
the subject matter hereof. No modification or deletion of, or addition to these terms, will be binding unless made in
writing and signed by duly authorized representatives of both parties. ' ‘
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Digital Television Trénsmitter System. Shipping charges shall be included in product pricing.

ITEM NUMBER QUANTITY DESCRIPTION - UNIT PRICE .= EXTENDED
i T : PRICE

1 ‘ o1 Solid state transmitier $73.062.50 $73,062.50

2 4 Mask Filter _ $7,378.82 $7,378.82

3 4 | Hardware necessary for connection $1,461.18 $1.461.18

between transmitter and mask filter.

4 ‘ 1 : Transmission line hecessary for
connection bebween transmitter and

included in life item #3
mask filter, :

5 1 Couplers necessary for connection . 1
between transmitter and mask filter. included in line item #3

6 4 | Adapters necessary for connection o _
betweern transmitler arid mask filter. included in line itemn #3

7 ” R .Recelver Capable of decoding an off air
' 8VSB ATSC stréam and rebranding the $4.200.00 $4.200.00
praogram PID {abfes ' 7

8 : 1 Power meter, Agileni E4416A or equal. $2,396.00 $2:396.00

$88,498.50

d The following options WILL NOT be part of the wmnmg bld dec:[saon maklng These. options MAY or MAY :
'NOT be purchased individually. - :

Dual redundant exciler sysfem $17,000.00 " $17,000.00
2 1 Commissioning servicés for the transmitte] 310 584.00 '$10,584.00
3 1 installation of the transmitter | $12,750.30 | $12,750.30
4 1 - Bpare RF PA medule $1,759.50 $1,759.50
5 1 220V single phase, split phase 225 amp
sUrge SUppPressar. : $2,975.00 I $2,975.00
| LEA Danasystemn D5S21-225A or-equal.

$45,068.80

Wlboal,

Signature :ﬁ\lendor Representative Submitting Bid - Date
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STATE OF WEST VIRGINIA
Purchasing Division

PURCHASING AFFIDAVIT

West Virginia Code §5A—3 10a states: No contract or renewal of any. contract may be awarded by the state or any of iis
political subdivisions to any vendor or prospective vendor when the véndor or prospective vender or a reiated party to the
vendor or prospective vendor is a debtor and the debt owed is an amount gréater than one thousand dollars in the
aggregate. '

DEFINITIONS:

"Debt’ means any assessment, premium, penalty, fine, tax or other amount of money owed o the state or any of its
political subdivisions because of a judgment, fine, permit viclation, lieense assessment, defaulted workers' cempensation
premium, penalty or other assessment presently delinquent of due and requirec to be paid to the state or any of its
political subdivisions, including any interést or additional penaltles accrued thereon.

"Debfor" ‘means any individual, corporation, partnership, assoc;at:on limited liability company or any other form or
busmess association owing a debt to the state or any-of its political subdivisions. “Political-subdivision” means any county
commission; :municipality; county board of educa"ﬂon any mstrumentahty established by a county or municipality; any-
separate corporation or instrumentality established: by ore of more counties. or municipalities, as perrmtted by law; or ary
‘public body charget by law with the peiformance 6f a government funétion or whose jurisdiction is coextensive W|th one .
or more counties or municipalities. "Related party” means a parly, whether an individual, corporation, partnership;
-association, fimited liability company or any other form or business association or other entity whatsoever, rélated to any
vehdor by:blood, marriage, ownership or coritract through which the party has a relationship of ownership or other interest
with the vendor so that the party will actually or by effect receive or control a portion of the benefit, profit or other
consideration from pérformance of a vendor contract with the party receiving an amount that meets or exceed five percent
of the tetal contract amount.

EXCEPTION The prohibition of this section does. not apply where a vendor has contested any tax administered pursuant
o chapter eleven of this code, workers” compensation premium, permit fee or environmental fee or assessment and the.
 matter has not become final or where the vendor has entered into a payment plan or agreement and the vendor is not in
defailt of any of the provisions of such plan or agreement.

Under penalty of law for false swearing (West Vi V'rgmfa Code §61-5-3), it is hereby certified that the vendor affirmis -and
-acknowledges the information in this affi davit-and is in compliance with the requirements. as stated.

WITNESS THE FOLLOWING SIGNATURE

Verdor's Name: Harris Co%orﬂt'kon, Brogdcalsd‘)Communic/:,?Eo.rs D.ivision

A

\

Authiorized Signature: . _ Date; 5’ / é}/)f_i
- Slate of Mw ‘V 7 '
County of WMLM(/ , to-wit:

Taken, subscribed, and sworri-to before me this _Q day of m _.2n//
My Commission expires %{ 4% A3, , 2’-0& /

AFFIX SEAL HERE NOTARY PUBLIC CJ%WU oL %4/&4%44«_/

Purchasing Affidavit (Revised 12/15/09).
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Compliance Statement.
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Request for Quotations EBA342

Digital Television Transmitier System

The West Virginia Educational Broadcasting
Authority (WVEBA) is conducting a request for
quotations for one (1) 2 kW channel 29 digital
television transmitter system.

The West Virginia Educational Broadcasting
Authority operates a statewide network of
television transmitters. This project will add a
digital translator to the WSWP site at Welch,
WV. The power requirements for the site will be
addressed in the specifications. The bid shall be
awarded fo a single vendor.

Understood

1. Transmitter

1.1. The transmitter manufacturér shall have a
service department that is staffed 24 hours a day,
365 days a year. .

Comply

1.2. The transmitter manufacturer shall have
been manufacturing broadcast digital television
transmitters for the North American market for at
least ten years.

Comply

1.3. The vendor shall provide two sets of
technical manuals. These manuals shall
include installation instructions, operating
instructions, tuning instructions, maintenance
instructions, and troubieshooting procedures.
The manuals shall also include parts list that
includes the part number, circuit designator,
description, and generic number whenever
possible. The manuals shall include wiring
diagrams with wire numbers and circuit
schematics with component designators and
values.

Comply

1.4. The transmitter shall be capable of providing
adequate power to meet the licensed
authorization.

Comply

1.5. Transmitter shall be FCC approved for the
service and power levels anticipated, the ATSC
8-V3B digital television signal produced shall be
high quality and comply with all applicable FCC
| regulations and EIA standards.

Comply

1.6.All components shall have adequate
capacity to allow transmitter to operate at its
maximum rated power level for 24 hours a déy,
365 days a year.

Comply.

1.6.1. Maximum "power shall not be less than
2.0kW measured at the output of the mask filter

Compiy

1.7. Vendor shall provide a mask filter meeting
FCC requirement for "Stringent Mask" and all

Compiy




IS ' - RFQ #EBA342
Digital Television Transmitter System

interconnecting hardware.

1.8. Vendor shall provide all hardware, Comply
transmission line, couplers, adapters necessary
for connection between the transmitter and the
supplied mask filter. .
1.9. Mask filter shall output to a 1 5/8" EIA Comply
connecfor
1.10. Transmitier shall be solid state with field Comply

‘ replaceable RF modules.
1.10.1. Solid state RF modules shall be front Comply
access, plug-in uniis capable of being removed
or instalied during the normal on-air operation of
the transmitter. It shall not be necessary to
reduce RF drive, remove cabinet power, or

make any adjustments when replacing modules.
1.10.2. No soldering shall be required to change | Comply
RF modules

1.10.3. In the event of a RF or device failure the | Comply
PA module will continue to operate at reduced
power : -
1.10.4. All PA modules shall be | Comply
completely identical and interchangeable with
no degradation in performance.
1.10.5. RF modules shall be field replaceable by. | Comply
one person
1.11. Transmitter shall be air cooled. Liquid | Comply

cooled designs will not be considered.




1.12. Transmitter shali have the ability to
exhaust air used for cooling the transmitter
outdoors. Air intake shall be from indoor air

RFQ #EBA342
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Comply with
clarification

Standard transmitter configuration is
with & perforated rear door. With an
optional solid door, the exhaust air
can be routed to a customer
supplied exhaust duct.

1.13. The transmitter shall be of a very
. compact design and comprise 19" rack mount
assemblies.

Comply

1.14. The transmitter shall include any

enclosures needed to house the individual sub- _

assemblies.

Comply

1.15. Transmitter shall have protectlon against
excessive VSWR, RF input overdrive, over-
temperature, over or under voltage, and over
current conditions.

Comply

1.16. Transmitter shall have metering of:
voltage, current, RF power (forward and’
reverse), cooling fault, PA fault, exciter fault,
and power supply fault available for display on
the front pane!

Comply

1.16.1 . These parameters shall be available for
remote telemetry.

Comply

1.17. Transmitter shall have remote control
capability

Comply

1.18. Transmitter shall be FCC approved for the
service and power levels anticipated

Comply -

1.19. Transmitter shall be configured to operate
on single phase 220V AC

Comply

Single phase 220V

1.20. Upon loss of power the transmitter shall
restart in it's last powered state when power is
retumed '

Comply

1.21 . Exciters shall provide pre-correction and
equalization

Comply

1.21 .1. Equalization shall be adaptive.

Comply

1.21.2. Fully automatic correction of
both linear and non-linear distortions shall be
performed in a seamless and continuous
manner.

Comply

1.22. If an external power amplifier is used to
attain the required power level, sensing shall be
provided to allow adaptive equalization of the
entire transmitter system

Comply

1.23. The exciter shall include an internal UPS
or battery back-up system capable of
maintaining frequency lock on the master
oscillater and synthesizer to allow fast recovery
after a power failure of up to 2 hours.

Comply with
clarification

Up to 45 minutes




i

S Sy
1.24. The exciter shall accept a SMPTE-31 0
digital stream '

Digital Television Tr

T
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2.1. Welch, West Vifginia

2.1.1 . Transmitier shall operate on channel 29
2.1.2. Transmitter Power Qutput (TPO) required
shall be 1706 watts average power.

2.1.3. TPO shall be measured at the cutput of the
mask filter.

Comply Harris is -oﬁering the KTech channel
1.25. A receiver capable of decoding an off air converter model FRQ-200.
8VSB ATSC strearﬁ and rebranding the
program PID tables shall be provided .
. ] _ Comply
1.26. Receiver shall accept an ASlinputin
addition to the 8VSB signal.
1.26.1. Inputs shall be selectable Comply
. . Comply
1.27. The receiver shall output to a SMPTE-310
stream
1.28. Vendor shall provide a power meter Comply
1.28.1. Frequency range 9 kHz to 110 GHz -Comply with Power Range is 40 MHz — 4.0 GHz
Clarification _
1.28.2. Power range -70 to +44 dBm sensor Comply with Power Range is -20 to +10 dBm
dependant Clarification
1.28.3. If a power sensar is required vendor Comply
shall provide a sensor rated for the fransmitter
frequency and power levels anticipated at the
sample port _
1.28.4. A power sensor cabie, if needed shall be | Comply
provided :
1.28.5. Meter input shall be a N type female ‘Comply
connector, 50 chms
1.28.6. Agilent E4416A or equal Comply BIRD 5000-XT with 5011 power
senscr and hard case
2. Site requirements Comply




1S | | - RFQ #EBA342
Digital Television Transmitter System

3. Future Upgrades Comply Currently the maximum size air
3.1. Vendor shall have demonstrated upgrade cooled transmitter is 2KW after filter.
capabilities of hardware and software not limited

to the following:
3.1.1. Hardware upgrade would primarily consist
of additional modules to increase power ogutput

3.1.2. Software upgrades relating to the
advances in processing and adapiive correction
and equalization

4. Optional' Equipment Comply

4 1. The following options will not be part of the
" winning bid decision making. The options may
or may not be purchased .

4.1.1. Vendor is requested to include an option | Comply
for dual redundant exciters. ' '

4.1.1.1. The optional redundant exciter system Comply
shall be able to detect a fault in the primary ‘
exciter and switch to the redundant exciter if a
fault is detected automatically

4.1.2. Vendor is requested to provide an option | Comply
for commissioning services for the transmitter, .

4.1 .3. Vendor is requested to provide optional Comply
pricing for installation of the transmitter.

4.1.3.1 tems to be installed in and or to vendor Comply Included in the optional installation
supplied cabinet: : | price.

Power Supplies ‘

RF modules

Exciter connections
connect RF amplifiers to RF combiner and
duplexing system.

. 4.1.4. Vendor is requested fo provide Comply
optional pricing for a spare RF PA module for
the transmitter. '
. 4.1.5, Vendor is requested to provide Comply
opticnal pricing for a 120/240V single phase,
split phase 225 amp surge suppressor
4.1.51. Nominal operating voltage: 120
to 480 VAC
4.1.5.2. Surge capacity per phase:
Minimum of 200 kA
41.5.3. Surge capacity per mode:
Minimum of 100 kA
4.1.5.4. Connection: Series
4.1.5.5. Response time: <1 ns




41.5.6. LEA Danasystem DS21 -225A
or equal

RFQ #EBA342
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5. Shipping and delivery

5.1. Vendor shall provide shipping

5.2. Shipping charges shall be included in the
equipment price

5.3. Delivery shall be FOB Destination

5.4. The receiving facility shall be WSWP
studios: WV Educational Broadcasting Authority
124 Industrial Park Road Beaver, WV 25801
Attn: Jeremy Scott 304-254-7840

5.5. Shipper shall provide 24 hours notice to
arrange off-loading

5.6. Shipper shall provide off-loading equipment
and be responsible for off-loading transmitter and
associated hardware.

Comply

| 8. Warranty

6.1. All products shall be warranted for a period
of one year.

6.2. Bidders shall state their warranty policy.

Comply

7. Support .
7.1. Vendor shall provide toll-free phone support
for all items for a minimum of five years

Comply
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Maxiva"™ UAX

POWerSmart"@

Air-Cooled UHF Multimedia TV Transmitter

The Maxiva™ UAX air-cooled UHF solid-state transmitter incorporates Harris® Pow-
erSmart™ technology and the Maxiva UAX multimedia exciter to provide today's
broadcaster unmatched performance, reliability and quality. Designed with future
broadcasting needs in mind, the Maxiva UAX transmitter is & single-transmitter
platform capable of DVB-T/H, DVB-T2, ATSC, ATSC MH, FLO, ISDB-Tb, CCMB,
CTTB or other digital standards.

Far power requirements up to 2 kW COFDM and 3 kW analog, Maxiva UAX trans-
mitter was developed to leverage complementary technologies from several Harris
products: the Apex™ muitimedia exciter, the compact and reliable ZX® FM and
DMB 670 VHF transmission sclutions, and the Harris PowerSmart design Initiative
for RF amplification, This powerful blend provides best-in class performance with
respect to transmitter size and functionality.

Harris PowerSmart Technology Inside

Featuring Harris PowerSmart technology in its transmitter architecture, the Maxiva
UAX line offers superior power and efficiency. New 50-volt LDMOS device tech-
nology delivers a dramatic increase in power density, lower operating costs and
reduced cost of ownership over the life of the transmitter.

FEATURES

» PowsrSmart techrology, for best-in-class power efficiency and lowest operating costs
Rugged, reliable design and ¢onstruction
Digital and analog power levels up 1o 2 KW and 3 kW, respectively

* Maxiva UAX Exciter, allowing easy migration from analog to digital or between
different standards

« All-digital linear and non-linear pre-correction; optional Real-Time Adaptive Cor-
rection (RTAC™)

Fully broadband PA modules - 470 to 862 MHz

1:1 PA module to power supgly redundancy

Hot-pluggable air-cooled linear RF amplifier modules

Automatic restart after AC mains interruption; returas to previous eperational mode

Modular central control system for straightforward menitoring and In-depth
diagrostics

» Hanis eCDI® Web-enabled remote GUY interface

HARRIS'

FPRODUCT DETAILS
Maxiva UAX exciter

Utilizing the same electronics as the Harris Apex M2X multimedia exciter, the Maxiva
UAX exciter takes digital and mabile TV fo the next level. Harris digital exciters have
logged more hours in “real-time” broadcast than all others combined. The Maxiva UAX
exciter provides a flawless signal with complete technical and regulatory compliance
for tube and solid-state digital transmitters. The Maxiva UAX exciter supports a wide
range of global digltal standards including ATSC, ATSC maobile, DVB-T/H, ISDB-TB, FLO,
CTTB, CMMB and & range of analog TV standards, including NTSC and PAL.

The Maxiva UAX exciter supporis a range of analog, digital and mobile standards and
allows for 2 smoeth conversion from analog to digital transmission, This flexibility, cou-
pled with the optional RTAC correction, provides superior performance. -

Compact Footprint

Suited for crowded, shared transmitter sites, the Maxiva UAX transmitter reduces facil-
ity space requirements and simplifies installation. )

Powerful, Straightforward Monitoring and Conirol

The main system control Is lacated In the low-power unit and communicates with each
amglifier bay that has independent protection and control capabilities. Each PA module
has dedicated control and menitoring o support on/off functionality and alarms for
reflected power, temperature and current overloads,

For maximum reliability, the optional transmitter controf system {available for 1 kW and
2 KW modefs only} includes two parallel levels of operational support: a basic mode
and an enhanced mode. The basic mode provides minimal control of the fransmitter
platform using a small number of parallel signals, simple iterface centrols and front-
panel indicators. This can be used during maintenance or as a backup to the main
enhanced controller. The enhanced mode provides & front-panel, color touch-screen
display, SNMP cormnmunications support and IP connectivity via the built-in eCDi Web
GUl interface. ideal for network operations, the control system can be accessed from
anywhere in the world via TCP/IP over a telecom or network connection.

Improved Up Time and Reduced Setvice Costs

Redundant power amplitier (PA) and universal power supply (PS} modules make on-air
servicing a breeze, and eliminate costly interruptions. Lightweight pailets and modules
facilitate overnight/ same-day shipping for simple, cost-effective spares helding. The
Maviva UAX transmitter also supports replacement of pre-tuned ampiifier pallets in the
field, efminating the need for complex tuning after FET reptacement.

SPECIFICATIONS

General

frequencyRange............. 470 to 862 MHz

Channel Bandwidth ........... 6, 7 or 8 MHz

RF Load impedance. .......... 50 ahms, 1.7:1 VSWR over any single TV channe}

RF Outpit Connestor .. .. ...... Type-N female, Type-N, 7-16 DIN and 1-5/8 in.
ElA {dependent upen power level)

AC Mains .

AC Mains Requirement. . .. ... .. Up to 750 W: 90 to 264 V AC, 47 to 63 Hz, dual
IEC C20 inlets; 500 to 3000 W: 200 to 264 V
AC 47 10 63 Hz, triple IEC €20 inlets for each
160073000 W chassis; configurable on-site for
single or three-phase connection: 200 to 264 ¥
AC single phase, 200 to 264 V AC delta, 200 to
264 VAC wye, or 350 o 450 V AC wye; optional
in-rack AG distribution chassis provides individual
circuit breaker protection for each AC input.

Power Factor. ............, .»>0.40

Environmental

Altitude . ................... Up to 13,123 ft {4,000 m) elevation above mean
sea level

NA +1 800 231 9673 ¢ CALA +1 786 437 1960 » EMEA +44 (0} 118 964 8200 = APAC +852 2776 0628

www.broadcast.harris.com
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Maxiva™ UAX

Air-Cooled UHF Multimedia TV Transmitter

Ambient Temperature Bange. . . . . 32010 113°F (0° to 45° C) al sea level {upper limit
derated 35.6° F {2° C) per 984 ft (300 mjelevation

AMSL)
Humidity . .................. 95%, non-condensing .
CoolingMeathod . ............. Air input with built-ir: filler at front; air exhaust

with buitt-in DG fans at rear; ducted-air exhaust
and/or input available as optien

ANALOG
Analog Television Systems .. ... . COR G, L K, K1, M, N
ColorSystems . .............. PAL, NTSC, SECAM
Sound Systems . ............. Monaural, BTSC, IRT, NICAM G
Power Qutput. ............... {Mision peak of sync} 15 W to 3 KW avaifable
' Analog Video Performance: )
Videolaput . ..., ... Two inputs 75 ohms, 0.7 t0 1.4V, 75 ohm, 34 dB
return loss
Reguiation of Qutput Power'. ... . +3%
Variation of Quiput Power? . . . .. . +2%
Vision Sideband Response®. . . . . . PAL system G shown (cther systems available)
-1.25 MHz and below. .. ....... -20 dB or less
A4A43MHzZ. -30 dB or less
-0.75MHzto-1.25MHz .. ... .. +0.5 dB or less
05t +45MHEz .. +0.510-0.5dB
+50MHZ. ... +).510-2.5d8
+5.75 MHz and above . . ... .. .. -35 dB or less
Frequency Stapility*. .. ........ +150 Hz/month
Differential Gain® _............ 3%
Differential Phase®............ 3°
Low Frequency Linearity® . . ... .. 10%
incidental Carrier Phase. ... .... =2°
Modulation® .
Signal to Neise Ratio .......... >60 dB {weighted)
KFagtor ... ... 2% or less with 2T sin2 pulse

20T Equivalent Gain & Delay. . . .. 3% total baseline distortion
Spurious & Harmonic Radiation. . . -60 dB or better

In-Change! Intermedulation. . .. .. -G0 &8 or better
Distortion

' Analog Sound Performance:

Frequency Stability. . .......... +150 Hz/Month

Modulation Capagility. . .. .. .... +120 kHz peak deviation

Monaural Input .............. Adjustable 0 fo +12 gBm, 600 chms, balanced,
>30 dB return loss

Pre-Emphasis ............... Selactable 75 PS or 50 1S

Frequency Response .. ........ +0.5dB, 40 Hzlo 15 kHz

Harmontc Digtortion . . ......... 0.5%, 30 Hz 10 15 kHz

FMNoise................... 60 dB r.m.s. with de-emphasis

AMNOISE ..o 50 dB r.m.s. from 30 Hz to 15 kHz

Synchronous AM Noise. .. ... ... 40 dB r.m.s. at 400 Hz with +£25 kHz deviation

RTSourd .. ................ Available on request

NICAM Soung . .............. Available on request

DVB-T Specifications

Power Qutput (Average} . .. .... . 10W to 2 KW available; measured at outpu of
optional mask filter ‘

Systems . ...l [DVB-T, standard ETS 300744, ISDB-TB — Brazil
standard

PARRIS

ASlInputs .. ... .o va e 4 type BNC female; 75 ohms acc. to EN 50083-9
: {2 main/2 hierarchical)
Output Power Reduction. ....... 0dBto -6 dB
CrestFactor. ................ Max. 13 dB
Shoulder Level. . ............. <-37 dB (before mask filter)
END ..o <0.7dB
MER . ..oooeeiinnnn... L. >34 0B
Harmonics (before filter}. . . .. ... <-40 dB
Central Carrier Suppression' ..... >75dB
Frequency Stability. ... ........ =150 Hz/month
{without external reference) '
Frequency Offsets ............ 2 mHz resolution
. ATSC Specifications
Power Ouipul {Average) .. ... ... 10'W to 2 KW available; measured at output of
_ optional mask filter
System ... ATSC A-53, 8-VSB DTV standard
Data Input . .., . .. DRI Data 19.39 Mo/s
Impedance 75 ohms, urbalanced
Standard SMPTE 310M

Connector 2 BNC female, Isotated
Externa! Precise Frequency Input . . Frequency 10 MHz, situsoidal
Impedance 50 ohms, unbalanced
Level 0 1o +10 dBm
Connector BNC 50 ohms, female

Signal to Noise (EVM). .. ....... 27 dB or better (4% or less)
Phase Noise ................ ‘<104 dBe/Hz @ 20 kHz offset (ATSC A/64)
Pilot Frequency Stability . . ...... Less than +150 Hz/month

Less than +3 Hz with interna! or external PFC
Harmonic Radiation and Spurious. . Meéts mask requirements specified in FCC 5th

and Bth report and order

Sideband Performance. ........ Compliant with FCC radiation mask, when
measured at the cutput of Harris-supplied owput
filter

Remote Control

Perallel REMOTE . ... ... e DB-37, female

Relay Contacts. . ............. 25mA@24Y D0 .

Digital Inputs (TTL level} . .. ... .. Pulse duration =100 ms or permanent signal

Ethemet/SNMP (optional) . I RJ-45, twisted pair

Compliance

* RoHS 2002/95/EC

» R&TTE 1999/5/EC

Safety: EN 60215
EMC: EN 307-489-1
¢ FCCPart 73

' Variation of peak output power with a change in average picture level from black io
white (0% to 100%}.

% Peak-to-paak variation of peak sync voltage during one field using field test signal
per EIA-508.

* Response specified for transmitter aperating inte a resistive load of 1.05:1 YSWR.
¢ After initial aging of B0 days. -

5 Measured using 20% peak-o-peak amplitude swept video modulation with pedestal set
at 10%, 50% and 0% APL. All percentages relative to a blanking to white transition.

& Measured using a 5-siep staircase signal. Test signal #3, CCIR REC. #421-3 Der-
‘ate maximum temperature by 35.6° F (2° C) per 1000 ft (305 m) above mean sea
level.

NA +1 800 231 9673 » CALA +1 786 437 1960 » EMEA +44 (O} 118 964 8200 » APAC +852 2776 0628
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Air-Cooled UHF Multimedia TV Transmitter_

IMAGES/DIAGRAMS
Mazxiva BAX Configurtions

UAX 10 UAX 500
{10 wW) . {500 W)

Amplifier

UAX 50
(so0wW)y . Exciter/Driver

UAX 100
{100 W)

TV T=ANSMISSION AND DEMODULATION I MAXIVA™ UAX

UAX 1000
(1 kw)

Amplfier

UAX 250
{250 W)

Exciter/Driver Amplifier
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Maxiva"™ UAX

- Air-Cooled UHF Multimedia TV Transmitter

Exciter

UAX 2000

{2 kw)

Amplitier

10 “N* female 4RU
' 50 “N* female 4RU
100 “N” fémale 4RU

250 “N" female 9RU

500 “N" fernale 9RU
1,000 DIN7-16 14RU/*21RU
2,000 1-5/8 in_ EIA 24RU/*39RU

yA_l?IIIS )
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the new Bird® soo00-XT. Ideally suited for field techs and engineers who
need to make power measurements anywhere they go, the 5000-XT’s
new user interface has an intuitive, menu-driven design, making it the
easiest to use on the market. 1t’s operable even with one hand and
compatible with all our field and legacy sensors.

PROBLEMS SOLUTIONS
Poor lighting or bright light Indoor/outdoor viewable mono-
chrome VGA display with backlight
Lack of ac.cess to AC Up to 60 hours of continuous use
' battery life

Physically demanding environments Single key allows one-hand tbggling
through operations

Locking mechanism prevents
unintentional sensor disconnects

Compliant with MIL spec drop test

LightWeight at 1.4 lbs.

" - Varying field tech skill levels Automatically detects sensor and
' displays appropriate power
measurement screen

Need for power measurement Data logging capability with 1 GB of
comparison mermory, storing and transfer of up to
7 days of data

The hand-held digital power meter has been completely redesigned with

APPLICATIONS

Signals measured: WiMAX, ({EEE 802.16), GSM/EDGE,
W-CDMA, LTE, WiFi (802.11), HSUPA/HSDPA,
TD-SCDMA, TETRA, P2, Zigbee (IEEE 802.15),
Bluetooth, RFID, DVB, DMB and MediaFlo

Measurements performed: VSWR, peak power,
true average power, crest factor, CCDF and burst
power

Sensors supported: 11

Display languages: English, Spanish, or Mandarin
Chinese



SPECIFICATIONS

Display Indoor/Outdoor Viewable Monochrome VGA
.................... Display with Backlight ...
Functions VSWR

{Sensor Limited) Peak Power

True Average Power
Crest Factor '
CCDF

Burst Power

Data Logging

Sensor Detection Automatic

Battery Rechargeable, Field Reptaceable, Lithium
lon Batteries

ACAdapter/Charger  115/230VAG, s0/60Hz

Battery Life 20 Hours Continuous Usage with WPS Se-

ries Sensors
60 Hours Continuous Usage with All Other
Sensors

Callbratlorl Interval_

No callbratlon reci.uilré‘d

Languages qullsh Mandarm Spanfsh _
Dimensions  6.6”x4.0"x1.95” T
{168 mm x102mm x50 mm)
interface  Sensor DBy T
USB 2.0 Sealatch Type A
PC USB:2.0 SeaLatch Type B
Weight with battery  1.41bs -
.{m)np—ehr;tlné'i'emp i oto +5c:m°’M(1w T
MSE(;r“ageTemp— N ' "—2omto +50 oc i T ”_”—
DropTested  EN61oio-1, MILSTD-810F,

. MILPRF-28800F, Class2 ..
CE, RoHS

Intematlonal Certs

ACCESSORIES

5A5001-1 Battery, !nsta[led
sA500a-1 Power Supply, Includes Brick, cord,
,,,,,,,,,,,,,,,,,,,,, 3intlAdaptors .
5A2238-4 Cigarette adaptor

920-5000-XT Operations Manual , Multilanguage

sAsooo1 éah"éééé""“”"_' """""""""""""""""
sAsooo2 tanyard 7
sAs000-3 Carabiner

COMPATIBLE SENSORS

5010 Dlrectqon Power Sensor, Legacy
50108 Direction Power Sensor,DBg
sott  Terminating Power Sensor, 4 GHz, DBg
iwhff T ”T—érmmatmg Power Sensor 12 GHz" DBg
323“1"2”- ) Wideband Powervsrérwl;arﬂ Legacy
“501m2:t\ V‘ i Wlde.lA:o;HdrPower Sensor R
5014 Direction PowerSensor,USB
;51_5: R ferrﬁlhr;qfiléé—Pox;é;—Swta—nsor 4GH2U§BM
-53'15-I-EI;— i i "'Ter-r;lrr;atlné'lgc;werSensor 12w(.:1lv-l“z-“U“SB )
5.51“6”" I W-ldeba—ﬁ—anowerSensof LowPJv;;r )
:5;);7 ) '~ Wideband PowerSensor

Low Frequency Version

S

ST

YOU’RE HEARD, LOUD AND CLEAR.

30303 Aurora Rd.

Solon, OH 44139 =

866.695.4569 :: www.bird-technologies.com

PowerMeter-5aooXT-07092009

Bnrd@Technologles Group combines the industry leading brands of both Bird Elactronic and TX RX Systems and is a global, innovative supplier of RF products, sys-
tems, services and educational solutions, Bitd® Technologies Group reserved the right to modify specifications or discontinue ary product without notice.



The Bird Terminating Power Sensor (TPS) is the easiest to use and most
cost competitive terminating sensor on the market. This one port
measurement device will provide True Average Power for forward power
or reflected power if attached to a directional coupler or total power in
the line if connected to a non-directional coupler. The TPS is a true plug
and play solution with no front panel calibration required at any time.

The TPS is truly the most economical terminating sensor, half the price
of our teading competitors. Quite a value considering the TPS is a highly
accurate (5%) device with calibration traceable to the National Institute
of Standards and Technelogy (NIST). Now available in & USB comtpatible
version.

PROBLEMS SOLUTIONS

Tight budgets - USB connectivity, no meter
required
- Complimentary Virtuat Power
Meter (VPM2) software

- Sensor plugs and plays with
cooo-XT meter.
Need greater confidence - No field calibration required
in measurement - - NiST traceable calibration

#3

APPLICATIONS

WPS measures: Anatog Cellular, Digital Cellular, 3G, 4G,
Tetra, APCO /P25, Trunking, CDMA, TDMA, WCDMA, GSM,
Transportation, Tactical Military, Radar, Avionics, Marine,
LMR, Analog Broadcast, Digital Broadcast, GSM, GPRS,
EDGE, UMTS, HSDPA, Bluetooth, Fire, GPS, NPSPAC, Pag-
ing, Project 25, Public Safety, Telematics, Utilities, WiMAX
and WLAN.

Measurements performed: True average power.




TPS SPECIFICATIONS

Frequency Range 5011 40 MHz - 4.0 GHz
' ‘ 5011-EF 40 MHz - 12 GHz
5015 40 MHz - 4.0 GHz
so15-EF 40 MHz - 12 GHz

PowerRange -20.000 to +10.000 dBm {10.0010 pW to 10.000 MW)

Impedance 50 Ohms o
Peak/AverageRato . 1w2dBmax. 7T
Accuracy T £ 5% of Reading. "vinléﬁ"o'p"e"rét"uEéhé"lév}l{a},"nﬁﬁ"z"a"na" B

above 40°C, add 1%

Insertion VSWR 5011 Typical 1.03 (36.6 dB return loss); maximum 1.20
: (20.8 dB return loss) -
5o11-EF Typical 1.05 (32,3 dB return loss); maximum 1,25
(19.1 dB return loss)
5015 Typical 1.03 (36.6 dB return loss); maximum 1.20
(20.8 dB return loss)
5o15-EF Typical 1.05 (32.3 dB return loss); maximum 1.25
{19.1 dB return loss)

Warm Up Ti l“f mmmmmmmmmmmmmmmmmmmm S MInUtes
Conngcto!'(s) o Preusmn N Male . ‘ .
PowerSupply 5"3 [”_'l‘ls_t instrument via E?l?_l? L Q’l‘i‘!’?'_‘ .........................

Interface(s} 5011 DBg (Proprietary Configuration}
: : 5o011-EF  DBg (Proprietary Configuration}
5015 USB 1.17TypeB
so15-EF USB1.1TypeB

ACCESSORIES _
B353A040-50 40 dB Attenuator, oW, 4 GHz
8353A030-10 30 dB Attenuator, 10 W, 4 GHz

§;-;_5§A959: 50-18 40 dB Attenuator, oW, 18 GHz

8353A030-10-18 30 dB Attenuator, 10W, 18 GHz.

§240-500-1 Adapter, N (F) toN(F)
5};@“5&63 T Adapter, rlght anéj‘e,nli'l (Fj-to N_{M)
4240-500-4  Adapter, N(AtoSMA(®)
4240-500-5  Adapter, N(to SMA(W)
PAFNME  Adapter,N(Fto7/16 DIN (M) _
PAFNFE . Adapter,N(Pto7/16DIN(
TCMNFN-15-6  Testcable,15m. NN conn.
TC-MNFN-15 . Testcable, armored, PS,
: - 1.5m., N(F}to N (M)
TC-MNFN-3.0  Testcable, armored, PS, .
' 3.0m., N (F}to N (M)
somhozss | DCBlock N(toN(M)
5A2653-10L2 USE Locking Cable, 10’
5A2653-6L USBlocking Cable,6’
5A2653-10 - USBCable,sor

s5A2264-09-MF-10 DBg Cable, 10’

COMPATIBLE DEVICES

Weight : .75 b, maximum
- SR o e 1a e o e e e e e R e A Nt e e e e 1 n a2t a1 G0 on ot n an v iy e e ot o 1m o e oo n 5011’5011-EF‘ SOOO‘EX
_517:9_[_'["5‘1?-"_ (J‘l' ["?1 _________________ 6" 152 mm) long E'E‘.E'E‘?'.‘.‘?.F?’.".‘.‘?‘F}E’r_)_1..5. f??ﬁl@.‘."?[ﬁ?.‘.?i 5000-XT
Altitude 15,000 ft. {4570 m) operating SA-1700 EXP
Humidity, Max, “95% maximum (non-condensing) S$A-2500 EX

sbhgiugpiopit 4 e e e e e et v e e 2 o0 1t . 4 1 5 SA-6000 EX
Safety Com piles with Directive 2006/95/EC for Low Voltage, SH-365

: per EN 61010-1:2001 Safety Requirementsfor Electrical SH-3615

Eqmpment for Measurement, Centrol, and Laboratory use. SH-362 .
EMC : Complles wnth Directive 2004/108/EC Relatlngto e .mh___n_._mh.ﬁs_l'l??,z? __________________
: Electromagnetic Compatibility, per EN 61326-1:2006 5015, 5015-EF 5000-XT
Electrical Equipment for Measurement, control, and VPM2
oo LADORAtOTY USEL - e
Operating Temps [*CR] -10to 50 (14 to 12 2)
StorageTempsPCCR] . "40°10 +80°C {40% to f}Zf_"’F? ___________________________
Mechanical Shock MIL-PRF-28800F class 3
& Vibration
AN, '
YOU’RE HEARD, LOUD AND CLEAR. '
O TECHNOLOGIES GROUP - -
BIRP ELESTRONIS 30303 Aurora Rd. :: Solon, OH 44139 :: B66.695.4569 :: www.bird-technologies.com
PawerSensor-5o11{5015-12072005 Bird® Technelogies Group combines the industry leading brands of both Bird Electronic and TX RX Systems and is a glabal, inncvative supplier of RF products, sys-
tems, services and educational solutions. Bird® Technologies Group reserved the right to modify specifications or discontinue any product without notice.,




B li TELECOMMUINICATIONS, INC.

Application Not

8-VSBE to DVB-ASI/ SMPTE-310M Converter
Model Number: VSB-FRQ-200

Introduction
This application note describes the VSB-FRQ-200 and its applications.

Product Descrlgtlon
The VSB-FRQ-200 is an 8-VSB Receiver that demodulates an 8-VSB terrestnal signal, QAM CATV

signals {CH 1-125), updates the PSIP VCT, and generates DVB-AS|I and SMPTE-310M output
signals simultaneously. This unit can also be used for DVB-ASI to SMPTE-310M, SMPTE-310M to
DVB-ASL

The main features of the VSB-FRQ-200 are:

Demodulates 8-VSB/QAM RF signals to ASI and SMPTE-310M
8-VSB/QAM RF Input

DVB-ASI and SMPTE—S1 OM Inputs & Outputs

IF Qutput Test point

PSP VCT User Modification

Major Channel #

o)

Minor Channel #
_Station ID
Transport Stream 1D

c C©

o]

o Channel Transport Stream D
Stores TX VCT User Modified Parameters

- Performs PCR Correction and Null Packet Insertion/Deletion with fixed output rate at
~ 19.392 Mbps ' '

Bypass mode to skip PCR Correction and Null Packet Insérﬁon
Loss of Transport Stream Alarm

RS232, Web-based Ethernet and Front Panel Control

1U Rack Mountable
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Functional Block Diagram
| The signal flow through the VSB-FRQ-200 is shown below in Figure 1.

SMPTE-310M —
MPEG2 o MPEG2 Interfoce Decoder SMPTE-310M

»| suPEa1OM .
SMPTE-3 10M Interface Decodar g MPEG2 Processing .
MPEG2 DVEAS oo (@ 19,372 MbOS)
IVBAS w3 |  DVEASE | MPES? MPEG2 Ineiface Decodet
Interiaces Decoder Swilch
. 44.0 Mz MPEG2
BVEBAM » 8v53 2 RIAERS232
CH2-125 OV Turer | bermodudior »

: ‘Web-based Etheme!
: | and Rs232
Inpu Selector

Figure 1: Functional Block Diagram of the VSB-FRQ-200

DTV Tuner
The DTV Tuner accepts an 8-VSB RF signal and down converts it to a 44.0 MHz IF signal. The DTV
Tuner accepts 8-VSB RF signal inputs for VHF/UHF channels #2-69.

8-VSB Demodulator

The 8-VSB Demodulator demodulates the 44.0 MHz IF signal into an MPEG2 baseband signal. It's
equalizer and Reed Solomon decoding techniques, help correct channel multipath errors. It also
performs digital matched filtering to optimize performance over noise.

Interface Decoders
DVB-ASI or SMPTE-310M transport streams can be fed into the VSB-FRQ-200. These signals feed
into interface decoders that output MPEG2 Transport Streams. Note: The VSB-FRQ-200 can accept
any DVB-ASI signal that has a rate less than or equal to:
e 45 Mbps If SMPTE-310M and DVB-ASI| outputs are desired, the DVB-AS!
Input should not exceed 45 Mbps.

Switch and Input Selector
All three MPEG2 Streams that are present are fed into the switch. The Input Selector chooses the

MPEG2 stream that will be present at the output. The input selector is controlled using the-Front
Panel User Interface, the web-based Ethernet or via RS232.

Baseband Proc.essmg '
The baseband processing includes the Null Packet Insertion or Removal, PCR Correction and PSIP

Modification. The first step in the process is Null Packet Insertion or Removal. Note: Baseband
Processing only occurs for DVB-ASI Inputs less than or equal to 45 Mbps. If SMPTE-310M and DVB-
AS| outputs are desired, the DVB-ASI Input should not exceed 45 Mbps.

The Null Packet Insertion/Removal does the following:

Input Null Packet Rernoval

Null Packet Insertion Output
up to 100 Mbps *lit areater than 19.292 Mbps

"1 if lessthan 19.392 Mbps ! 19.392 Mbps

» FIFO

Figure 2: Null Packet Insertion/Removal

When the MPEG2 Transport Stream is greater than 19.292 Mbps, the null packets in the stream are

removed before entering the FIFO. When the MPEG2 Transport Stream output of the FIFO is less
than 19.392 Mbps, nuli packets are inserted into the MPEG2 Transport Stream to bring the rate back
up to 19.392 Mbps.
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The second step is PCR Correction. The Program Clock Reference (PCR), embedded within the
transport stream, is used to synchronize a receiver's clock with an encoder’s clock. The original PCR
values that were stamped into the stream by the original encoder will not be the correct PCR values
for the receiver after null packets are inserted into or deleted from the stream. Therefore the PCR
values need to be re-stamped so that the receiver will have the correct PCR values, thus avoiding
PCR clock jitter at the receiver end.

The final step is the PSIP modification where the VCT's STID, Major & Minor Channel Numbers are
modified within the stream.

Interface Encoders

The Interface Encoders transform the 19.392 Mbps MPEG2 signal into the DVB-ASI| or SMPTE-310M
I/O Interface Standards. The SMPTE-310M signal at 19.392Mbps is available at the SMPTE Qutput.
The DVB-ASI at a fixed rate of 19.392Mbps is available at the two ASI Outputs and at the ASI
Testpoint on the fron{ panel. '

Applications

Application #1: Cable Television Service Providers

One application of the VSB-FRQ-200 is at the head end of a digital CATV Service Provider where it
may be desired to receive a local 8-VSB DTV broadcast. The VSB-FRQ-200 demodulates the 8-VSB
signals to baseband where the PSIP VCT can be updated if so desired. The DVB-ASI output of the
unit can then be connected to a multiplexer or a QAM Modulator and the DTV signal can be delivered
to the consumer's digital set top box.

#458 Terrestral Signal
[ 20, 575 Mz
STI0: STHI-BT
Hizjor OF#: 11
Minor CHiS |

VoB-FRQ-200
VSE to ASISMPTE-2 §0M Converter

VSB 10 A5 L Converter TS MUK |ﬂ-] QAM Modsiator |—- eco Dighl Set Top Bo Foighal Tlevison

" Figure 1: Application of the VSB-FRQ-200 for a Cable Service Provider
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Application #2: Public Broadcasting Stations

The VSB-FRQ-200 is also well suited for Public Broadcasting Station use since the satellite feed at a
local station is usually available in DVB-ASI format. [n this application the VSB-FRQ-200 acts as a
DVB-ASI to SMPTE-310M converter. The satellite feed signal is connected to the VSB-FRQ-200's
DVB-ASI input and the Major Channel Number, the Minor Channel Number, and the Station ID are
changed. The signal from the SMPTE-310M output can then be sent to.a DTV exciter for broadcast
transmission. The signal now contains properly updated PSIP information to be used in a local

broadcast. Wmm

Figure 2. Application of the VSB-FRQ-200 for a Public Broadcasting Station

Application #3: ASI STL fransport to Transmitter site (SMPTE-310M)

VSB-FRQ-200
VSB 1o ASIfSMPTE-310M Converter

SHETE3IH DTV Exciter

Another Application of the VSB-FRQ-200 is to use it to apply PCR to a received ASI signal over an
STL transport from studio and convert this AS| into SMPTE-310M as well as update the PSIP tables.
Usually an STL signals introduces jitter making it difficult to the receiving end to lock to this signal, the
PCR (Program Clock Reference) embedded within the transport stream, is used to synchronize a
receiver's clock with an encoder’s clock. The original PCR values that were stamped into the stream
by the original encoder will not be the correct PCR values for the receiver after null packets are
inserted into or deleted from the stream. Therefore the PCR values need to be re-stamped so that
the receiver will have the correct PCR values, thus avoiding PCR clock jitter at the receiver end.

19.4 MBPS ExiTer

FPCR APPUED

i TRANSMITTER
/ STL | opas SMETER10M BVSHE
RADIO VSBFRG-200
- 18.4MEPS
8VEB .

QaM - DVERAS] sTL
AS! DVi1SOE 19.4MePs RADIO

SMPTE-310M

Figure 3: Application of the VSB-FRQ-200 for Studio to Transmitter
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Eront Panel

The front panel of the VSB-FRQ-200 is shown below in Figure 4.

PR TeuEcau
e i VR P e bl

Q

r— %1 TEAT ! E EE E E E ? 1 SEWT
n Tiredtioral Armon Sy Srus LED
Figure 4: Front Panel of the VSB-FRQ-200
Signal Connector
DVB-ASI Output Testpoint BNC
IF Test BNC
‘Back Pane|
The back panel of the VSB-FRQ-200 is shown below in Figure 5.
T, _%_ son  saom o © wmwo | |o O ol le O C?P‘ol
- 0000
e uamy ASN ShovMOu D - sammw EXT1OMH2IN

Figure 5: Back Panel of the VSB-FRQ-200

Signali

Connector

DVB-ASI Qutput #1 BNC
DVB-AS| Qutput #2 BNC
DVB-ASI Input BNC
SMPTE-310M Qutput BNC
ETHERNET RJ45

UsB Type A

Alarm 3 terminal Phoenix

SMPTE-310M Input BNC
RF Input 750 F




FRQ GUI Documentation

The purpose of the GUI is to have a remote controlling and monitoring system for the FRQ. The basic
requirements of this system was that multiple computers running the GUI had to be able to access the
FRQ from any remote location, and the FRQ must also deliver only the requested information to the
individual computers. Once a GUI has established connection to the device via Ethernet, the GUI will
request the device to send the device status to the client every 1000 ms. This is the only part of the
system where the GUI will continue to request data automatically, without the user requesting to do so,
all other information sent will be by GUI request.

This document will go through the functional description of each tab and button on the FRQ GUI, and
will also go into a basic functional description of the FRQ network processor functions related to these
buttons. '

When you run the GUI the following screen will show up. As seen from connection status, there is no

connection between GUI and the device. Therefore User needs to connect to device.

Image 1. FRQ GUI



Connecting to the FRQ

Before connecting to the FRQ through the GUI, make sure the FRQ is powered up and connected to
Ethernet. Also make sure you have the IP address and port number of the device (FRQ) you are trying
to connect to at hand. You can read and also change the IP address and port number of the device from
front panel.

Click on the Connection button at the top of the GUI, and then click on the Connect tab on the screen
that shows up. Image 1 above, shows this screen.

Enter the IP address and port number of the Device and click on the Connect button.
When the Connect button is clicked, the GUI will first disable the current forn (the main screen) and

then open the ‘login’ form, where you will be prompted for the user name and password in order to
connect to the device. Following image shows the login screen.

Image 2. Login Screen

If Username and Password are correct, the connection is successful, the Login screen will
automatically close and you will see the main screen of the GUI once again. On this screen vou will
notice that the text next to the “Connection status” says connected and the light next to it will light up
in green. Also the Connect button will change to “Disconnect”. The left hand side of the GUI will be
populated with periodically changing numerical data, This means that the GUT is now connected to the
device and is receiving status information from the device. Also under network status, the GUI shows
the name of user and account type. Account type is either administrator or Guest. A user with Admin
capab111t1es can change settings and monitor the device, whereas a user with Guest access can only
view status data of the device. :



Username and Password are maximum 12 characters. If for any reason username and password are
forgotten, you need to reset user accounts to the default by entering Username: “ktech21”, password:
“ktech21”. In this case, a message (“The user account lists were reset.””) will be appeared and all
previous user accounts will be deleted and a default username will be added. (Default username:
“admin” password: “admin’) Now user can login using default username and password.

If Username and/or password are wrong, login will be failed and Jogin form will prompt another
request for user name and password from the user. If the number of incorrect attempts made to connect
is more than 3, the GUI will lock the user. In order to login again, the GUI must be closed and open
again.

If another user is already connected to the device with the same username and password, second user
will not be allowed to connect. In this case, login screen shows an error message “The user is already

logged in.”

Disconnecting from the FRQ

If GUI is connected to the device, the connection button under the connection tab on the GUI will read
“Disconnect”. If this button is clicked the GUI will prompt a window to the user for a disconnect
confirmation. Then it will send Logout command to the device and the GUI is disconnected. The
Connect button text will be changed again, and so will all the other labels.
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If the user closes the form without disconnecting, the GUI will disconnect first by sending a Logout
command to the device and then will close the form. If the GUT is shut down suddenly for example by
computer power shut down, the device will not receive Logout command, and still thinks the user is
online. If the same user try login with the same user name and password, the login screen shows the



error message” The user is. already logged in”. However after about I minute, device will recognize
that user is offline and then user can login with no error.

Status panel

As soon as the GUI has established connection with the FRQ the GUI update the status of the device
every one second automatically.

Configuration

The Configuration tab enables a user to change either Input Configuration such as input channel, fail-
over and etc or Advanced Configuration such Upconverter settings, Reference Clock and etc.
The following image shows input Configuration.

:{SMPTE-310M

When Fail-Over is enabled, user needs to define both Primary and Secondary input. However if
uncheck Fail-Over Enable, Secondary input will be disappeared. Input mode could be SMPTE-310M,
DVB-ASI, RF1 or RF2 depends if two or any tuner is installed into the device.

When MPEG? in Primary input is bad for an amount time specified by the user, the input switches to
the secondary input. There are 3 options to switch back to primary input. First option is when the
MPEG?2 of secondary is bad for a specific time. Second option is manual switch back. User can click



on the switch back button to go back to primary input. Third option is for the case that primary input
has a good SNR more than some numbers during a specific time. Note that this option is available only
when primary input is RF1 or RF2. '

All settings on the input Configuration tab are submitted together when the apply button is clicked.
Therefore, any changes made to any configuration settings will not take effect until the Apply button
has been clicked. _ ' _ '

When user clicks Refresh button, the input configuration will be updated in case the user changed
setting through front panel. '

* In advanced configuration tab, user can define Reference Clock as Internal or External, Modulator '
Mode for IF out as Normal, PN mode or DC mode and enable or disable PCR correction.
In Pilot Adjustment, user can adjust the pilot frequency by +/- 35 kHz with 0.5 Hz step size.

[ozo00000 |y
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PSIP Settings

Clicking on the PSIP menu button at the top of the GUI will open up the PSIP Menu tab. This tab will
let the user view the PSIP Transport table and the PSIP Receive table; it will also permit the user to
change the PSIP Settings such as Enabling PSIP updates and clearing the PSIP.

The following screen shows Receive table.

{| MajorCh. | MinorCh. ~ | StationID | - 781D

Serangs

Heceive Tablet

The receive table cannot be edited, however the user may choose to edit the transmit table by clicking
on the individual cells in the PSIP Tx table and changing values. After a change has been made, in
order for the change to take effect the user must first press the “Apply TX Table” button. When this
button is clicked, the program will do the reverse of receiving the PSIP tables, this time it will send the
current PSIP transmit table info back to the FRQ.

11
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SNMP Settings

The SNMP settings tab allows the user to enable SNMP trap messages, set the trap thresholds and the
IP addresses to send the traps to. If an SNMP trap is enabled and a trap threshold has been violated the
device will be able to send out a SNMP trap message to the specified IP addresses.

As shown in the following screen, SNMP trap messages will be sent out to maximum 5 IP addresses.

13
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- SNMP Trap Enable menu shows the trap thresholds for the SNR, BER, Temperature and Current. Also
it shows enable for ASI, RF1 and RF2 input.

In order for the SNMP settings to take effect, the user must first click on the “Apply” button. When the
Apply button s clicked, the button click sub routine will first check the validity of the trap thresholds
entered for the SNMP traps that were enabled (if any) alert the user of any errors and if no errors found
will start sending the SNMP settings to the device,

Download Firmware and Software

The SNMP settings tab allows the user to enable SNMP trap messages, set the trap thresholds and the
IP addresses to send the traps to. If an SNMP trap is enabled and a trap threshold has been violated the
device will

15



Account Manager

In this menu, user can edit current user accounts, remove any user account and also create a new user

account.

Craate Uher

B

Ed:' Users

Change Pass.

[ Delete Selected Users |

16
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Change Pass.

= Account Manager

L e
Create User
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; C’J’zang Pass.

File Settings

In this menu, all configurations could be stored in XML file and also restore setting from an existing
XML file. In Load Settings, first load the file by clicking on Load button. Then the GUI checks if the

17



XML file is in correct format and depends on information stored into the file, menus are going to be
visible. User then can check any specific menu and click Apply to apply settings to the menus.

7 Network Settings
E .Ep'n_f.igur_;ation L

PSIP Selfings

SNMP Setings

In Save Settings menu, first click Save button to define file name and then check menus and finally
cclick Save button '

FleName: ..

e e
' [1 Network Settings . f
P '[]:Cnnﬁguratinn ' _ s

- )

[ PsIP Settings . o "

" [] SNMP Settings




Specifications

L KR es ecommunicanions, nc.

General
Description Range Units
AC Power '
Frequency 47-63 Hz
Voltage 90-264 VAC
Current 1.2 Amp (max)
Operating Conditions
Temperature 0-50 °C
Altitude 12,000 ft (max)
Humidity (non-condensing) 95 %
Materials
Aluminum chassis
Weight
Net 10 Ibs.
Gross (shipping) 13 Ibs.
Dimensions
Height 1.75 inches (1RU)
Width 19 inches
Depth 18 inches
Cooling '
Blower Located on the left side towards the back of the unit

RF Input Specifications

Specification Comments

Freqguency 50-860 MHz
USA Channel Numbers 269
CATV Channel Numbers 1-125
Impedance 75 ohms
Connector F
RF Band 8.0 MHz
Demodulator

Parameter Specification Comments
Mode 8-VSB Terrestrial
Equalizer Span -5.9uS to +40uS
Data Rate 19.392658 Mbps
SNR Threshold 15dB
SMPTE310M Serial Interface (Baseband Data Input/Output)

Parameter Specification Comments

Cennector BNC
Source Impedance 75 ohms
Qutput Coupling AC AC inductively coupled
Signal Overshoot <10%

Data Format

Biphase Mark Coding

Transport Stream Bit Rate

19.39265 Mbps

Raw serial data rate £ 2.8
ppm
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DVB-ASI Serial Interface (Baseband Data Input/Output)

Parameter Specification Comments
Connector BNC
Source Impedance 75 ohms
Qutput Coupling AC AC inductively coupled
Transport Stream Bit Rate 2.6 Mbps Min '
(input) 45 Mbps Max

Transport Stream Bit-Rate
{output)

19.39265 Mbps

PSIP Update

Parameter

Specification.

Comments

Station Identification

Up to seven letters

Major Channel Number

#2-69

Minor Channel Number

#0-9

Ordering Information

Part Number

| Description

VSB-FRQ-200

8-VSB RF to DVB-ASI/SMPTE-310M Converter

Additional Informaticn at KTech Web Site: www . ktechtelecom.com
For Pricing and Delivery information: sales@ktechtelecom.com

K T ech TELECOMMUNICATIONS, ING,

DTV BROADCAST PRODUCTS
21540 Prairie St., Unit B
Chatsworth, CA 91311

Phone (818) 773-0333 Fax (818) 773-8330

20
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ISO 9001 Certification

- Certificate of Registration
of Quality Management System
to I.S. EN ISO 9001:2008
The National Standards Authority of Ireland certifies that:
Harris Corporation

4393 Digital Way 3200 Wismann Lane
Mason, OH 45040 Quincy, IL 6230
USA USA :

has been assessed and deemed to comply with the requirements of
the above standard in respect of the scope of operations given:
below:

The Design, Sale, Manufacture, and Service of
Radio, Television, and Networking products for
use in Broadcast Communications and related
media industries. ' '

Approved by: Approved by:

Kevin D. Mullaney % Alfred Au %dd_'
Chief Executive Officer Operations Manager

Registration Number: 15.1841 —
Certification Granted: Dec 22, 1994

Effective Date: Mar 04, 2010 /
Expiry Date: Mar 03, 2013

National Standsrds Autharily of Ireland, 402 Amherst Street, Nashun, Hew Hampshire, HH 03063, USA T +1 603 882 4412
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THE INTERNATIONAL CERTIFICATION NETWORK
IQNet and NSAT hereby certify that the organization

Harris Corporation

4393 Digital Way 3200 Wismann Lane
Mason, OH 45040 Quincy, IL 62305 -
USA : USA

for the following range of activities

The Design, Sale, Manufacture, and Service of Radio, Television, and
Networking products for use in Broadcast Communications and related

media industries.
has implemented and maintains a
Management System

which fulfills the requirements of the following standard

LI.S. EN ISO 9001:2008

Registration Number: 1E-19.1841
Registration Date: Aug 27, 20081
Last Amended on: Mar 04, 2010
Remains valid until; Mar 03, 2013

Signed: ;7/5 '@GW Signed: //W'df_j

Rent Wasmer Kevin D, Mullaney
President of IQNet - Chiel Executive Officer - NSAI

Issued on March 04, 2010
sBhe validity of this cenificate is maintained through on-going surveillance inspections.

" National Standards Authority of Ireland, Saatry, Dublin 9, Ireland rlSE-'

HE e
B ‘e %* L IQNet Partners®: : )
e e ARIH e FNOR Centification France AIR-Vingotte International Beigium ANCE Mexice APCER TSGRk My o veuna
CQC China COM Chine CQS Qzech Republic Cro Cerl Crvatic DS Holding GmbH Germany DS Dentaark ELOT Greeee
FCAV Brazl FONDONORMA Venemuela HKQAA Hong Kong China ICONTEC Colombia IMRC Mexico Inspecta Centification Finland
IRAM Argentina JQA Japan KFQ Koreu MBZT Hungory Nemko AS Nonway NSA kreland PCEC Peland
Quality Ausiria Ausiria RR Russia 8ll Israel 510 Shuenia SIRIM QAS International Malaysie SQS Switeerland SRAC Rataania
TEST $4 Petersburg Russia TSE Turkey YUQS Serbiu
IQNet it represented in the USA by: AFNOR Certification, CI13Q. Q8 Holding GmbH and NSAI Inc.
* The Ifst of JONet partners is valid at the time of issue of this cerilficate, Updated information is available under wwivianet certification,com

. *
§=**ﬂ

IONET 900t 2008-NL-A4 -
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Corporate Overview

Harris Broadcast Communications is a division of Harris Corporation (NYSE: HRS), an iniernational
communications and information technology company serving government and commercial markets in more
than 150 countries. Headquartered in Melbourne, Florida, the company has approximately $5 billion of
annual revenue and more than 15,000 employees — including nearly 7,000 engineers and scientists. Harris
is dedicated to developing best-in-class assured communications® products, systems, and services.
Additional information about Harris Corporation is available at www.harris.com.

The corporation has three divisions serving government and commercial customers.

RF Communication
Tactical Communications serves the U.S. Department of Defense, international militaries and government
agencies with a comprehensive line of secure radios and systems.

Harris Public Safety and Professional Communications is a leading supplier of assured communications®
systems and equipment for public safely, federal, utility, commercial and transportation markets — with
products ranging from the most advanced IP voice and data networks, to industry leading multiband,
multimode radios, to public safety-grade broadband video and data solutions.

Government Communications

Harris Defense Programs business is a major developer, supplier and integrator of communications and
information processing products, systems and netwaorks for a diverse base of aerospace, terrestrial and
maritime programs.

The Harris Civil Programs business provides precise, highly reliable, high-speed communications and
information networks that improve productivity and information processing for federal agencies of the U.S.
government including the Federal Aviation Administration, U.S. Census Bureau, National Oceanic and
Atmospheric Administration, Department of Homeland Security and the Government Printing Office.

Harris Nation Intelligence, surveillance and reconnaissance {ISR) solutions improve situational awareness,
data collection accuracy and product analysis by correlating near real-time mission data for display and
analysis. Our systems help to integrate information across the analyst workflow, accelerating the movement
of information that has been collected and processed.

Integrated Network Solutions
Information Technology Services is a leading provider of IT and communications services to defense,
intelligence, homeland security and civil customers.

Cyber Solutions design, development, and integration of full information infrastructures and communications
systems to the production of discrete products within information and communications architectures. The
company specializes in efficient use of COTS intensive approaches to solving these types of systems-level
challenges.

Harris Healthcare Solutions provides enterprise intelligence solutions and services for commercial and
government customers, including interoperability, imaging, managed services infrastructure, systems and
cyber integration, and informatics. Harris products, systems, and services improve health outcomes by
ensuring that the right information is delivered with security and privacy to the right person, on the right
device, at the point of care.

CapRock delivers world-class communications to customers with critical operations anywhere in the world.
From remote sites requiring reliable satellite communications to critical facilities demanding secure network
services, CapRock has the solution. With over 27 years of experience, CapRock has become the premier
provider of extremely dependable solutions and unparalleled customer service.
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Broadcast Communications Division
One Company. One Direction. The Future.

Turn on a television or a radio almost anywhere in the world. Chances are excellent that the signal you

_ receive is being broadcast with hardware from Harris Corporation's Broadcast Communications Division.
Indeed, since Harris Broadcast Communications was founded in 1922, the company has become a leader in
the global markets it serves, providing products, systems and services to customers in more than 150
countries. Harris is regarded as one of the world's foremost developers and manufacturers of analog and
television transmission systems with well over 70 major technological "firsts” including many world standards
that have literally changed the way our world sees and hears itself.

Over the last year, Harris has invested more than US$800 million to expand and develop its broadcast
offering. The company is committed to the broadcast industry and focused on helping customers succeed as
they transition to the digital media world. Through acquisitions and internal development, Harris has become
the ONE choice for integrated workflow solutions for the rapidly changing broadcast, distribution and
entertainment industries.

Harris Broadcast Communications Business Units:

Harris Broadcast Communications consists of several business units focused on meeting the needs of radio
and television broadcasters worldwide. These business units are tightly integrated to enable broadcasters to
profit from new, multichannel services, get on air fast with high definition and effectively project their brand.

Television and Radio Transmission Systems is a leading developer and manufacturer of digital and
analog television and radio transmission systems for delivery of rich media over wireless broadcast terrestrial
networks an a worldwide basis, including global broadcast and mobile TV applications. We can provide
single products or end-to-end systems, including nationwide networks with hundreds of transmitters or large
international systems. We provided the nation’s first advanced digital television ("DTV") transmitter as well as
the first commercial DTV application and are a leader in technology for the U.S. digital standard ATSC and
the European digital standard DVB-T. In 2007, we introduced a jointly-developed MPH™ in-band mobile
DTV system (Mobile-Pedestrian-Handheld), a new technology capabile of providing DTV signals and
extending over-the-air broadcast TV signals beyond customary TV viewing at home to mobile, pedestrian
and other handheld devices (such as mobile phones or laptop computers.)

We are also a leader in the transition from analog to digital radio. Product offerings address the U.S. digital
standard IBOC (In-Band/On-Channel), as well as international digital standards, including DAB and DRM. In
addition, PR&E audio and networking consolés solutions are part of the Radio Product portfolio. All of Harris
transmission products are backed by unmatched service and fraining. '

Software and Server Systems is a leading provider of software solutions for advertising, media
management (traffic, billing and scheduling), broadband, digital asset management, and automation for
workflow management. Software Systems offers modular, standards-based solutions with open APis for
maximum ease of integration and future scalability. The Software Systems business unit also includes
servers, which enable broadcasters simple transitions into an IT workflow, managing content flow, storage
and ofher key facets of an increasingly important file-based broadcast world.

Infrastructure and Networking Solutions was formed following the acquisitions of Leitch Technology and
Aastra Digital Video - industry leaders in high-performance, multi-format solutions for professional digital
video. This unit of Harris offers standard-definition/high-definition (SD/HD) products and systems that enable
media companies to streamline workflow from production through transmission. A comprehensive, next-
generation portfolio of processors, routers, master control and branding systems, network monitoring and
control software, and test and measurement instruments supports content throughout the workflow
application chain. Advanced multi-display processors and state-of-the-art broadcast graphics and digital
signage systems change the way broadcasters view and manage content - and provide them options for
presenting their brands. Networking solutions provide highly differentiated network access and muitiplex
platforms for integrated management and distribution of any content across any connection to support
television government video and public safety applications.
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History: Growth through Innovation, Acquisitions and Product Line Expansion:

>

1922: Less than two years after KDKA, one of the United States' first radio station, signed on the air
in Pittsburgh, Henry and Cora Gates established Gates Radio in a rented apartment in Quincy,
linois, The company's first product was a five-tube radio receiver developed by the Gates' 14- year-
old son, Parker,retailing for $275. Parker, a consummate inventor, developed many new products
over the years, including such industry firsts as the condenser microphone and a remote amplifier
that enabled events to originate away from a studio. In 1936, Gates Radio introduced its first
transmitter to support the fledgling radio industry.

-1957: Gates Radio becomes the first electronics firm acquired by Harris Intertype Corporation (ndw

Harris Corporation).
1968: Harris enters the television market with its first line of VHF and UHF transmitiers.

1988: Harris becomes the world's leading radio distributor W|th the acquisition of Allied Broadcast
Equipment Corporation in Richmond, Indiana.

1991: Harris acquires TVT, a transmitter manufacturer in England, and the systems business of
Midwest Communications Corporation based in Northern Kentucky.

1997: Harris acquires ITIS of Rennes, France. ITIS is the leading developer of COFDM technology
used in European-standard DVB and DAB transmission systems.

.1998: Harris acquires Intraplex®, a leader in the development of a full range of application-specific

network access products,

1899: Harris acquires Pacific Research & Engineer_ing®:(PR&E®). tn addition to an industry-leading
console ling, PR&E is a leader in broadcast furniture and radio studio systems.

2000: Harris acquires Louth Automation in Silicon Valley, California. The Louth name had become
synonymous with television automation.

2001: Harris acquires the Hirschmann Multimedia Communications Network {MCN), Rankweil,
Austria, a leader in European-standard DVB-T and DAB transmitters and digital cable systems.

2004: Harris acquires Question d'Imagé, a developer of digital content management solutions.

2004: Harris acquires Encoda Systems, a global leader in broadcast media software. The acquisition
gives Harris the industry-standard traffic and billing system and highly synergistic automation and
dngltal asset management solutions. (Encoda acqunred Arkemedia, a digital asset management firm,

in 2004 before Harris acquired Encoda.) '

2005: Harris acquires Leitch Technology Corporation, becoming the global leader of Total Content
Delivery for the digital media world. Leitch's product line includes high-performance video systems
for the television industry including routers and distribution equipment; signal processing, signal
management and monitoring, servers and storage area networks, branding software and post-
production editing systems. '

2006: Harris acquires Aastra Digital Video, developers of video networking, encoding, decoding, and
muitiplexing technologies used by television broadcasters, telecommunications providers and
satellite networks. The heart of their product portfolio is the VideoRunner™ & NetVX™ multi-service
video networking system:

2007: Harris acquires Zandar Technologies, a developer and provider of high-quality multi<image
display processors for television broadcast and professional video markets. Zandar has pioneered
the concept of multi-image video display technology to provide one integrated interface for multiple
sources such as cameras, TV channels or video content.

2008: Harris acquires Desktopbox which offers a real-time internet broadcasting platform that
enables synchronization between a radio or television broadcast and a web-based experience. The
Desktopbox platform allows for a two-screen, enhanced multi media experience in which the system
sends web links, ads and other content to browsers, synchronized with live programming.
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World Firsts in Digital Radio Broadcast Technology and Products

Harris leads the broadcast radio industry in developing new technologies, establishing industry standard
protocols and designing exceptional quality and value into every product. What's more, Harris is unmatched
in applications experience, technical training and responsive worldwide service.

Harris has been a key driver of technology for Digital Radio transmission since the late-1980s. Through our
world leading technoiogy development, Harris introduces the world first digital radio transmitter in 1987,
featuring Digital Amplitude Modulation technology used in DX Series medium wave broadcast transmitters.

Through the 1990’s, Harris introduces DIGIT®, the world’s first digital FM exciter, introduces AES3 input
module, which allows DIGIT to directly accept digital studio-standard audio, introduces second-generation

DIGITECD Digital FM Exciter and introcduces the world’s first uncompressed digital 950 MHz STL, CD
Link™,

Harris supports all the global digital standards for radio, HD Radio (IBOC), DRM and DRM+ (Digital Radio
Mondale} and DAB (Digital Audio Broadcasting.)

As a Iongtlme leader in radic transmission and a driving force in IBOC-HD Radio development and testing,
Harris has fully committed all our resources from HD Radio ready transmitters to
Rad‘lo industry-leading digital on-air consoles to the transition from analog broadcasting
to the new, FCC-approved digital broadcast standard. ‘Harris has been working
with HD Radio since the earliest days of development. We've provided linear AM
and FM transmitters for every major HD Radio Test and demonstration for well over a decade. Indeed, with
this track record, it is easy to see what more broadcasters selected Harris for their HD Radio transition than
all the others combined and why the FlexS’tarTM is the broadcaster's choice for FM and HD Radio exciters.

Harris has been at the forefront of the DAB technology dating back to the Eureka 147 prOJect delivering is
first DAB transmitter in Germany in 1992. Since then, Harris has provided
transmitter for frials, and commercial network roll outs, including the worlds largest in
the UK. Harris systems not only lead the market in the early days, but recentiy
delivered record breaking size and efficiency performance improvements resulting in o

the world’s most compact transmitter with the lowest total cost of ownership, the Dm dimed unmu,.m
DMB 670.

Digital Radio. Mondale promises to provide the medium wave AM band a new lease on life with CD quality
. audio and extended services. All Harris digitally modulated fransmitters since the very-
. first DX in 1987 are DRM ready and can be converted simply and quickly. Harris has
‘ Drm delivered more DRM ready transmitters than any other manufacturer and supported
global trials and service launches, including several high power AM medium wave

: systems. :
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World-Leader in Digital Television Technology and Products

Harris is a leader for television's transition from analog to digital transmission, starting with its pioneering
efforts with the North American ATSC standard. Harris has since developed and deployed soluticns for
multiple global digital televisions standards, including DVB-T/T2, ISDB-Tb, DMB-T, FLO, CMMB and CTTB.
This position of leadership has alsc been made possible by the Apex M2X™ multimedia exciter, which
features innovative real-time linear and non-lingar digital correction to improve operating efficiency, increase
power levels, and improve performance within the emission mask.

Innovative products from Harris cover the complete range of TV solutions required, from low power air-
cooled to high power liguid-cooled. Harris continues our position of leadership through unsurpassed
technical performance, compact foofprints and lowest total cost of ownership to support even the most
demanding return-on-investment requirements.

The Harris broadcast technical leadership is most noted by the recent award of a Technology & Engineering
Emmy® Award from the National Academy of Television Arts and Sciences
{NATAS) for developing special transmission filters that help broadcasters NATIONAL
improve the quality and reduce the costs of operating digital television AC ADEMY
signals. The ATSC RF filter technology, which was awarded a U.S. patent TELEVISION
in 2005, was pioneered by Harris, to overcome potential quality and ES :

interference problems stemming from operating adjacent analog and digital 'Mﬁ’f’fﬁf

channel assignments

Harris has taken a leadership role in the ATSC since the beginning to help drive the transition
to digital. Since its first commercial ATSC transmitter installations in 1996, Harris has led the
world in this new technology area, delivering over 50 percent of the world's and 70 percent of
the US’s ATSC transmitters to leading customers across the globe. Harris has continued to
innovate with new ATSC solutions, including the four generation ATSC exciter..

The Harris leadership position in the DVB-H space started first in the Hirschmann .
organization and continued after that became part of the Broadcast Division of M
Harris. Many of the first trails were supported by Harris transmitters, so it was only '
natural when it came fime to roll out networks, Harris was chosen for some of the ' '
largest. Market firsts like adaptive echo cancellation for on channel gap filiers provided operators a way fo fill

in coverage on their networks simply and cost effectively. Harris continues this position of leadership by
introducing breakthrough new products..

ISDB-Th is the standard used in Brazil for hoth terrestrial digital and HD TV but also to
provide mobile TV over the same infrastructure. While similar to the version used in
Japan, ISDB-Tb has unique configurations. Harris is uniquely position as the only
technology provider to offer complete end-to-end digital television solutions in Brazil
including encoding, and HD content management systems. Harris has been a leader in
the market, offering exclusive Real Time Adaptive Correction {RTAC™) technology
tailored to meeting the specific requirements of ISDB-Tb and has also provided the world's highest power
{SDB-Tb transmission system to ensure maximum coverage of the diverse terrain in Brazil.

Harris has long been held in high regard in China as a provider of superior broadcast technology. Harris has
developed several solutions for DMB-T/H transmission to enable broadcasters to upgrade from analog or
other digital standard to the new standard. The Harris soluticns were recognized at the BIRTV exposition
with a coveted award for innovation. '
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Global Service and Support

Service Program Overview '
Harris provides unrivaled long-term customer support for users of Harris-branded hardware and Harris-
developed software solutions, as well as Harris-distributed equipment.

One of the most compelling reasons for selecting broadcast equipment from Harris is the leve! of support you
will receive. We call it sustaining support, because its purpose is to sustain your equipment to a level that
provides the highest return on your investment. We also want to sustain your confidence in Harris as your
preferred supplier.

Service Bulletins

Service bulletins are produced to make customers aware of performance improvement, field modifications
requirements and other corrective measures when it is considered to be of significant importance to the
operation and performance of the equipment. Harris sends the bulletins to the original purchaser or if
known, to the current user of the product in question. All bulletins are kept on file in the event there is a
request for all bulletins of a particular mode.

Update Kits

In addition to the service bulletins mentioned above, Harris makes available update parts kits that may be
purchased by customers wishing to keep their equipment up-to-date. In cases where the updates involve
issues of safety or necessary corrections to meet specifications, the kits are provided at no cost to the end
user. ) :

Hardware and Equipment

Our customers can call Field Service during our regular business hours, 8-5 M-F. Customers who require off-
air emergency support can call 24 hours a day, 7 days a week and be connected with an on-call engineer. In
the US and Canada: 1-888-534-8246.

Harris Parts department located at the transmitter manufacturing facility in Quincy lllinois. Harris supports all
manufactured preduct for a minimum of 10 years. Harris ships 90 percent of all emergency parts within 24
hours and 99 percent within five days. It is Harris’s intention to maintain product parts availability at all times.

Harris is also the only manufacturer to sponsor a fraining center with a full complement of general training
classes as well as Harris product courses. Customized training is also available. You will find more
information on the training department at the training page.

In addition to the services offered above, we offer unparalleled support documentation for the experienced
engineer. Support documents provided include:

» Product Manuals

» Complete Part Listings
» Schematics

» Procedures

These and many more documents can be found in the Downloads section of our Harris Self-Service Support
Site.

Timely Delivery
Need something repaired? Notify the service support center for your product and region and call us for a
RMA so we know it is coming.

Harris—manufactured items small enough to ship go to our factory repair center, where they can be repaired
quickly and economically.

The Harris in—house technical repair facility provides our customers with the best repair, refurbishment, and
upgrade opportunities available. Staffed by technically expert and product knowledgeable engineers and
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technicians, we perform services ranging from simple troubleshooting and component replacement to
complete overhauls and refurbishments of all types of equipment. Our process includes testing your
equipment using original factory test procedures. No repaired equipment will be returned until it performs to
"as new" functionality or we will contact you to explain the problem and work out an alternative course of
action.

Need short term replacement modules? Our services also include a rental program, which enables you-to
stay on the air while your equipment is being repaired. We have over 60 modules available for rent to
support the vast majority of Harris—built equipment in service. For a complete list of rental equipment please
contact the repair call center at 1-888-534-82486. ‘ '

Onsite Support
When it's critical to have an added level of onsite support, Harris has an expenenced team ready to assist
you:

» Diagnose, troubleshoot, calibrate and check network interoperability
¥» Maintain, proof or evaluate current and existing systems
» Customize onsite support packages specifically to your needs.

Specialized Services .

Onsite Field Checkout Commissioning Services: One of our trained engineers will review and verify that
your installation meets manufacturer specifications. They will ensure product integration and interfaces for
interoperability and make sure your new or existing project gets online quickly.

Radio and Television Transmission Services: Harris Corporation's highly trained, highly experienced staff
has installed, commissioned and maintained hundreds of radio and television transmitters worldwide.
Transmission onsite field engineers from Harris provide these ongoing transmission services:

» Turnkey installations

» Instailation assistance and commissioning
» Preventive and after-warranty maintenance
» Troubleshooting and equipment repair

Support Prestaging

Factory prestaging is available on large system installs and makes sure everything is working as a complete
system before it gets shipped to a remote location. It also reduces onsite setup time. Customers may
preview their systems in person by visiting the factory for a Factory Acceptance Test.

Project Management
Make your next project a huge success with Harris' project management services. We can:

Perform an onsite survey of all broadcast-related products
Review your system for interoperability issues

Perform a cost-saving study

Create a customer service support plan:

Workflow requirements

Design and training

Identify project needs:

Maintenance projections

Qutsourcing resources

Align strategic plan

Coordinate project to ensure performance

Collaborate and define ongoing needs for system lifecycle.

VVVYVVVVVVVYVY

Let us help you with the project management of your next system. Contact us or call your Regional Sales -
Manager for a quote.



