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-\\xce ra.
\ Response to a Request for Quotations

EBA342
Digital Television Transmitter System

1.1 Axcera — Comply

1.2 Axcera — Comply

1.3 Axcera — Comply

1.4 Axcera — Comply

1.5 Axcera — Comply

1.6 Axcera — Comply

1.6.1 Axcera- Comply

1.7 Axcera — Comply

1.8 Axcera — Comply

1.9 Axcera — Comply

1.10  Axcera - Comply

1.10.1 Axcera — Comply

1.10.2 Axcera - Comply

1.10.3 Axcera — Comply

1.10.4 Axcera — Comply

1.10.5 Axcera — Comply, the RF modules are ~25kg and can be replaced by one person.

1.11  Axcera — Comply

1.12  Axcera - Comply

1.13  Axcera — Comply

1.14  Axcera — Comply

1.15  Axcera — Comply

[.16  Axcera— Comply

1.16.1 Axcera— Comply

1.17  Axcera— Comply

1.18  Axcera— Comply

1.19  Axcera — Comply

1.20  Axcera — Comply

1.21  Axcera — Comply

1.21.1 Axcera — Comply

1.21.2 Axcera — Comply

1.22  Axcera — Comply

1.23  Axcera — Comply with clarification. The exciter will not have a UPS internal to the unit.
There will be a UPS in the rack to maintain power on the active exciter.

1.24  Axcera — Comply

1.25 Axcera~ Comply. Axcera is providing a Ktech VSB-FRQ-200; see included datasheet in
Section 2 of this proposal for more information.

1.26  Axcera — Comply with clarification. The Ktech receiver will accept ASI as an input. The
Axcera modulator has two inputs available; one SMPTE-310 and one ASI. These two inputs
are selectable locally and remotely.

1.26.1 Axcera— Comply, the inputs are selectable locally and remotely.

Phone 724.873.8100 Fax 724.873.8105

103 Freedom Drive, PO Box 525, Lawrence, PA 15055
waww. axcera.com
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‘ Response to a Request for Quotations
EBA342
Digital Television Transmitter System

X,

1.27  Axcera— Comply, the Ktech receiver output is SMPTE-310

1.28  Axcera— Comply

1.28.1 Axcera- Partially Comply. See attached datasheet for the offered power meter and sensor.
The frequency range is 350MHz to 4GHz.

1.28.2 Axcera— Partially Comply. See attached datasheet for the offered power meter sensor. The
power range is +14dBm to +44dBm.

1.28.3 Axcera — Comply. The offered power meter and sensor will meet the power and frequency
requirements of this transmitter.

1.28.4 Axcera - Comply.

1.28.5 Axcera —Comply

1.28.6 Axcera — Comply. An E4416A EPM-P Series single channel power meter is provided as an
option to the offered power meter.

2.1 Understood

2.1.1  Axcera - Comply

2.1.2  Axcear — Comply. The transmitter will be capable of 2kW ATSC measured after the filter.
2.1.3 Axcera— Comply

3.1 Axcera - Understood

3.1.1 Axcera— Comply. The transmitter being offered is capable of higher RF powers by adding
additional PA modules and/or PA cabinets.

3.1.2 Axcera- Comply

4.1 Axcera- Understood, the following items are optional,

4.1.1 Axcera— Dual exciters with automatic switching is offered

4.1.1.1 Axcera — Comply

4.1.2  Axcera— Comply, see attached price list for transmitter commissioning

4.1.3 Axcera— Comply, see attached price list for transmitter installation

4.1.3.1 Axcera — Comply

4.1.4 Axcera— Comply, see attached price list for spare PA pricing

4.1.5 Axcera— Comply, see attached price list for optional surge protector pricing

4.1.5.1 Axcera — Comply, the offered surge protector willoperate 120/240V AC split phase but is
capable of 120 to 480VAC

4.1.5.2 Axcera — Comply

4.1.5.3 Axcera — Comply

4.1.5.4 Axcera — Comply

4.1.5.5 Axcera — Comply

4.1.5.6 Axcera— Comply, LEA DS21-225A

5.1 Axcera — Understood

Phone 724.873.8100 Fax 724.873.8105
103 Freedom Drive, PO Box 525, Lawrence, PA 15055
WWW.AXCEra.com
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‘ Response to a Request for Quotations

EBA342
Digital Television Transmitter System

5.2 Axcera — Comply, shipping cost is included.
5.3 Axcera — Comply

5.4 Axcera — Understood

5.5 Axcera — Understood

5.6 Axcera— Comply

6.1 Axcera— Comply
6.2 Axcera — Comply. Statement of Warranty is included in Section 4 of this proposal.

7.1 Axcera ~ Comply. See Customer Support Policy in Section 4 of this proposal.

8.0 Axcera — Understoed

Phone 724.873.8100 Fax 724.873.8105

103 Freedom Drive, PO Box 525, Lawrence, PA 15055
WWW.aXCera.com
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Request for Quotations
EBA342

Digital Television Transmitter 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 to a single vendor.

1. Transmitter

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

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

1.3. The vendor shall provide two sets of technical manuals. These manuals shall include
installation instructions, operating instructions, tuning instructions, maintenance
instructions, and troubleshooting 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.

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

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

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

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

- mask filter

1.7.Vendor shall provide a mask filter meeting FCC requirement for “Stringent Mask™ and
all interconnecting hardware.

1.8.Vendor shall provide all hardware, transmission line, couplers, adapters necessary for
connection between the transmitter and the supplied mask filter.

1.9.Mask filter shall ouiput to a 1 5/8" EIA connector

1.10. Transmitter shall be solid state with field replaceable RF modules.

1.10.1. Solid state RF modules shall be front access, plug-in units capable of
being removed or installed during the normal on-air operation of the transmitter. |t
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 RF modules

1.10.3. in the event of a RF or device failure the PA moduie will continue to
operate at reduced power

1.10.4. All PA modules shall be completely identical and interchangeabie with no
degradation in performance.

1.10.5. RF modules shall be field replaceable by one person

1.11. Transmitter shall be air cooled. Liquid cooled designs will not be considered.



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

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

1.14. The transmitter shall include any enclosures needed to house the individuai sub-
assemblies.

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

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 panel
1.16.1. i These parameters shall be available for remote telemetry.

1.17 Transmitter shall have remote control capability

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

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

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

1.21. Exciters shall provide pre-correction and equalization
1.21.1. Equalization shall be adaptive.
1.21.2. Fully automatic correction of both linear and non-linear distortions shall be

performed in a seamless and continuous manner.

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

1.23. The exciter shall include an internal UPS or battery back-up system capable of

maintaining frequency lock on the master oscillator and synthesizer to allow fast
recovery after a power failure of up to 2 hours.

1.24. The exciter shall accept a SMPTE-310 digital stream

1.25. A receiver capable of decoding an off air 8VSB ATSC stream and rebranding the
program PID tables shall be provided.

1.26.. Receiver shall accept an ASI input in addition to the 8VSB signal.

1.26.1. inputs shall be selectable
1.27. The receiver shall output to a SMPTE-310 stream
1.28. Vendor shall provide a power meter
1.28.1. Frequency range 9 kHz to 110 GHz
1.28.2. Power range -70 to +44 dBm sensor dependant
1.28.3. If a power sensor is required vendor shall provide a sensor rated for the
transmitter frequency and power levels anticipated at the sample port
1.28.4. A power sensor cable, if needed shall be provided
1.28.5. Meter input shall be a N type female connector, 50 ohms
1.28.6. Agilent £E4416A or equal

. Site requirements

2.1.Welch, West Virginia
2.1.1. Transmitter shall operate on channel 29 |
2.1.2. Transmitter Power Output (TPO) required shall be 1706 walts average power.
2.1.3. TPO shall be measured at the output of the mask filter.

. Future Upgrades

3.1.Vendor shall have demonstrated upgrade capabilities of hardware and software not
limited to the following:



3.1.1. Hardware upgrade would primarily consist of additional moduies to increase
~ power output
3.1.2. Software upgrades relating to the advances in processing and adaptive
correction and equalization

4. Optional Equipment

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 for dual redundant exciters.
4.1.1.1. The optional redundant exciter system 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 for commissioning services for the
transmitter.
4.1.3. Vendor is requested to provide optional pricing for installation of the transmitter.
4.1.3.1 ltems to be installed in and or to vendor supplied cabinet:
* Power Supplies
* RF moduies
* Exciter connections
* connect RF amplifiers to RF combiner and duplexing system.
4.1.4. Vendor is requested to provide optional pricing for a spare RF PA module for the
transmitter.
4.1.5. Vendor is requested to provide optional pricing for a 120/240V single phase, split
phase 225 amp surge suppressor
4.1.5.1. Nominal operating voltage: 120 to 480 VAC
4.1.5.2. Surge capacity per phase: Minimum of 200 kA
4.1.5.3. Surge capacity per mode: Minimum of 100 kA
4.1.5.4. Connection: Series
4.1.5.5.. Response time: <ins
4.1.56. |EA Danasystem DS21-225A or equal

5. Shipping and delivery

5.1.Vendor shall provide shipping
5.2. Shipping charges shall be included in the eguipment 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
5.8. Shipper shall provide off-loading equipment and be responsible for off-loading
transmitter and associated hardware.. '

.1 6. Warranty

6.1.Ali products shall be warranted for a period of one year.
6.2. Bidders shall state their warranty policy.



7. Support

" 7.1.Vendor shall provide toli-free phone support for all items for a minimum of five years

8. Invoicing

Tammy Treadway

WV Educational Broadcasting Authority
PO Box 8004

Beckley, WV 25802-9004
304-254-7840



EBA342 - WV EBA Pricing Page
Digitat Television Transmitter System. Shipping charges shall be included in product pricing.

- \

ITEM NUMBER QUANTITY DESCRIPTION . UNIT PRICE EXTENDED
PRICE

1 1 Solid state transmifter 581, 250 581,250

2 1 Mask Filter

Included* Included*

3 1 Hardware necessary for connection

between transmitter and mask filler.
Included* Included>*

4 1 Transmission line necessary for
connection between transmitter and
mask filfer,
Included* Included*
5 i Couplers necessary for connection

between transmitter and mask filter.
Included?* Included*

6 1 Adapters necessary for connection

betw i d k filter.
een transmitter and mask fiiter. Included* Tneluded*

7 1 Receiver capable of decoding an off air
8VSB ATSC stream and rebranding the

program PID tables — 53,375 83,375
53,615

8 1 Power meter, Agilent E4416A(or equal.

83,615

588,240

The foliowing options WILL NOT be part of the winning bid decision making. These options MAY or MAY
NOT be purchased individually.

1 1 Dual redundant exciter system $15,000 $15,000
2 1 Commissioning services for the transmitten
$3,000 $3,000
3 1 Installation of the transmitter
54,000 $4,000
4 1 Spare RF PA module
i $12,700 $12,700
5 1 220V single phase, split phase 225 amp
SUrge Suppressor.
LEA Danasystem DS21-225A or equal. 2,600 $2,600
o 537,300

- L
- /’ Mike Rosso 5/9/2011
et
P figytnfe of Vendor Representative Submitting Bid Date

e
o



RFQ No, _EBA342

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 its
politicai subdivisions to any vendar or prospectlve vendor when the vendor or prospective vendor or a retated party to the
vendor or prospective vendor is a debtor and the debt owed is an amount greater than one thousand dolars in the
aggregate.

DEFINITIONS:

"Debt" means any assessmeni, premium, penalty, fing, tax or other amount of money owed to the state or any of its
political subdivisions because of a judgment, fine, permit viotation, license assessment, defaulted workers® compensation
premium, penalty or other assessment presently delinquent or due and required fo be paid to the state or any of is
political subdivisions, including any interest or additional penaities accrued thergon.

“Debtor” means any individual, corporation, partnership, association, limited liability company or any ofher form or
business association owing a debt to the state or any of its political subdivisions. "Palitical subdivision” means any county
commission; municipality; county board of education; any instrumentality established by a county or municipality; any
separate corporation or instrumentality established by one or more counties or municipalities, as permitted by law; or any
public body charged by taw with the performance of a government function or whose jurisdiction is coextensive with one
or more counties or municipalifies. “Related party” means a party, whether an individual, corporation, partnership,
association, limited liability company or any other form or business association or other entity whatsoever, related to any
vendor by blood, marriage, ownership or confract through which the party has a refationship 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 performance of a vendor contract with the party receiving an amount that meets or exceed five percent
of the tofal contract amount.

. KCEPTION: The prohibition of this section does not apply where a vendor has contested any tax administered pursuant

to 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
default of any of the provisions of such plan or agreement.

Under penalty of law for false swearing (West Virginia Code §61-5-3), il is hereby certified that the vendor affirms and .
acknowledges the infarmation in this affidavit and is in compliance with the requirements as stated.

WITNESS THE FOLLOWING SIGNATURE
Vendor's Name: Axcera, LLG—

Authorized Sig 7;/% - Date: >/ 4 i A /

State of Hvae G

County of '\/\Iab\ﬁ\ﬁ&l-m , to-wit:

Taken, subscribed, and sworn to before me this &) day of Apﬁ | 2ol
My Cormmission expires AUCRST L 201l

AFFIX SEAL HERE NOTARY PUBLIC%LQ\‘ b\}yﬂ_ﬁa

COMMONWEALTH OF PENNSYLVANIA

Notarial Sea
Jutie J. Williams, Notary Public
Cedil Twp., Washington County
My Commission Expires Aug. 4, 2011
Member,

Pennsyivania sssrealation of Notaries Purchasing Affidavit (Revised 12/15/08)



Rev. 09108 | State of West Virginia

N VENDOR PREFERENCE CERTIFICATE

Certification and application* is hereby made for Preference in accordance with West Virginia Code, §5A-3-37. (Does not apply to
construction contracts). West Virginia Code, §5A-3-37, provides an opportunity for qualifying vendors to request (at the time of bid)
preference for their residency status. Such preference is an evaluation method only and will be applied only to the cost bid in
accordance with the West Virginia Code. This certificate far application is to be used to request such preference. The Purchasing
Division will make the determination of the Resident Vendor Preference, if applicable. -

1. Application is made for 2.5% resident vendor preference for the reason checked.

Bidder is an individual resident vendor and has resided continuously in West Virginia for four (4) years immediately preced-
ing the date of this certification; or,

Bidder is a partnership, association or corporation resident vendor and has maintained its headquarters or principal place of
business continuously in West Virginia for four (4) years immediately preceding the date of this ceriification; or 80% of the
ownership interest of Bidder is held by another individual, partnership, association or corporation resident vendor who has
maintained its headquarters or principal place of business continuously in West Virginia for four (4) years immediately
preceding the date of this certification,; or,

Bidder is a honresident vendor which has an affiiate or subsidiary which employs & minimum of one hundred state residents
and which has maintained its headquarters or principal place of business within West Virginia continuously for the four (4)
years immediately preceding the date of this certification; of, :

2. Application is made for 2.5% resident vendor preference for the reason checked:
____ Bidder is a resident vendor who certifies that, during the life of the contract, on average at least 75% of the employees
- working on the project being bid are residents of West Virginia who have resided in the state continuously for the two years
immediately preceding submission of this bid; of, '

Application is made for 2.5% resident vendor preference for the reason checked:

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

‘ @

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

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

Bidder i an individual resident vendorwha is a veteran of the United States armed forces, the reserves or the National Guard
and has resided in West Virginia continuously for the four years immediately preceding the date on which the bid is
submitted; or, '

Isnl.h

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

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

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

By submission of this certificate, Bidder agrees fo disclose any reasonably requested information to the Purchasing Division and
authorizes the Department of Revenue to disclose to the Director of Purchasing appropriate information vetifying that Bidder has paid
the required business taxes, provided that such information does not contain the amounts of taxes paid nor any other information
deemed by the Tax Commissicner (o be confidentiat.

Under penatty of law for false swearing (West Virginia Code, §61-5-3), Bidder hereby certifies that this certificate is true
and accurate in all respects; and that if a contract is issued {o Bidder gnﬂjf-any{hingé;’ontained within this certificate
changes during the term of the contract, Bidder will notify t[lg,BurcﬁEsing Divisionjg, riting immediately.

-

‘ o

ol -

idder:_Axcera - Not Applicable - Signest 7o 2

Date: 5/9/2011 (

*Gheck any combinalion of preference consideration(s) indicated above, which you are entitled to receive.

- __Titler-—S r .- VP Sales




| : Brochure / Product Data Sheets

1) Innovator HU3TD Transmitter Data Sheet
2) Digital ATSC Exciter, DM8C-R Brochure
3) K-Tech Receiver Data Sheet
a8 4) Agilent Power Meter Brochure
5) Alternative Option: Bird Power Meter Brochure

6) LEA Surge Protector Data Sheet
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INNOVATOR HX \{
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With over twenty five years of experience in the design and manufacture of
solid state transmitters, Axcera continues to provide the latest technology,
enabling our customers to focus on the future.

These advanced solid state transmitters were designed specifically to
meet the needs of today’s broadcaster, offering high levels of reliability,
efficiency and performance. The modular construction provides a clear
upgrade path, allowing broadcasters to begin with a low power transmitter
and easily add modules to achieve any power level desired. With its
parallel amplifier and shared DC power design, the Innovator HX is
perfect for long-term, unattended operation.
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UHF Solid State Digital Transmitter

Performance ! General
Frequency Range' Band IV/V | Electrigal Requirements
Standard ATSC i AC Power Reguiremenis’ 200-240VAC, 50/60Hz
Modulation 8-VSB : 100-150VAC, 50/60Hz is available
Qutput Impedance 50 Q - coaxial/waveguide . Envorinmental Conditions
; Oy L
Frequency Stability 0.2 Ppm {max 30 day variation : Operating Temperature 0°C to +45°C
wiGPS 0.001 ppm Storage Temperature -30°C to +75°C
Regulation of RF Output Power 3% Humidity Max. 90%, non-condensing
Inputs " Altituce’ Max. 2600m
TS Serial data inputs (ASI), ¢ Mechanical Specification
BNC and SMPTE-310 ' »
Clock Reference 10MHz, BNG ! Construction Standard 19" rack
Time Referance 1PPS, BNC . Cooling Forced air
Bandwidth 6MHz |
System Control Interface . Options
Web Interface Two connegtors: RJ45 { Dual Exciter with Automatic Switcher
SNMP Control Interface Ethernet 10/100/1000 Base T AC Surge Protector
. Spare Parts Kit
RS232 (Console) Connector D88(M); Command ;| GPS Receiver
Line Interface :
USB Port Connector: USB; Command :
Line Interface ¢ Other Frequencies, Atituces & Voltages - Consult Factory

! "Qutput Powar Measured After Ghannel Filter

Model Information

Model Numbers HUSTD
: Power Qutput? 2000w
, Power Consumption (iowatts) 11w
| No. of Final PA Moduies 3
E Qutput Connector 15/8EIA

i
Specifications published here are current as of the date of publication of this ducurmert. Because we are continunusly Improving our praducts, Axcera reserves the right to change specifications without

prior notice. At any time, you may verify product specifications by contacting our office. Axcera views it's patent portfolio as an important corporate asset and vigorously enforces its patents. Products or
features contained herein may be covered by one aor more U.S. or foreign patents.
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Manufacturing & Support

The DMBC-Ris completely designed, built and factory tested by Axcera under
strict ISO 9001:2008 control. This ensures the highest quality manufacturing
practices and provides parts and service availability in a very timely fashion,
keeping you on the air.

Axcera is serious about our commitment to "Total Customer Happiness.”
When you choose our products and systems, you will also receive our
relentless commitment to your overall satisfaction. Our extensive RF
capabilities and experience enable us to provide design and integration
services and ongoing customer service and support that are unparalieled
in the broadcast industry.

Axcera offers complete RF coverage analysis, system design and
integration, instaltation, project management and support services directly
and through our global network of integration and support partners. Our
knowledgeable account managers and systems engineers will work with
you to ensure that you are provided with a solution that is optimal for your
needs. Qur world class integration, installation and support team is well
recognized in the industry for its exceptional customization capabilities and
installation craftsmanship.

Our industry-leading Customer Support Group is a team of experienced
field service technicians available 24/7. Qur team is also available to travel
to your site to quickly resolve any service issues. They are also available
for routine maintenance, equipment installation, proof of performance
testing and product training.

Our professicnal support is available by phone 1-800-215-2614
or +1 724-873-8100 or email: service@axcera.com.

At Axcera we look forward to the opportunity to demonstrate our
commitrment t¢ your total happiness with our products and services.

\xce ra.

the f experts

Axcera, LLC 1-800-215-2614 (North America) info@axcera.com

103 Freedom Drive +1 724-873-8100 (Internaticnal) WWW.axcera.com

l.awrence, Pennsylvania 15055, USA  +1 724-873-8105 (Fax)

Specifications published here are curment as of the date of publication of this document. Because we are continuously improving our products, Axcera reserves the right to change
specifications without prior notice. At any time, you may verify product specifications by centacting our headquarters. Axcera views its patent portfolio as an important corporate
asset and vigorously enforces its patents. Products or features contained herein may be covered by one or more U.S. or forgign patents.
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Application N

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

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

Product Description
The VSB-FRQ-200 is an 8-VSB Receiver that demodulates an 8-VSB terrestrial signal, updates the

PSIP VCT, and generates DVB-ASI and SMPTE-310M output signals simultaneousty.

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

Demodulates an 8-VSB RF signal to DVB-AS! and SMPTE-310M

Updates the Station Identification (STID), Major Channel Number, and Minor Channel
Number for each channel listed (up to six programs) in the Virtual Channel Table (VCT)
Inputs: RF (CH 2-69), SMPTE-310M, and DVB-ASI 7
Simultaneous Outputs: SMPTE-310M, (2) DVB-ASI @19.392 Mbps and (1)Front Panel DVB-
AS| @19.392Mbps Testpoint :

(2) IEEE 1394-2000 Firewire Outputs {Optional)

l.oss of Transport Stream Alarm

Null Packet Insertion & Deletion and PCR Correction

Remote Control User Interface and Firmware Upgrade via RS232

Easy to use front panel interface with VFD screen display

STID, Major & Minor Ch #'s are saved in memory for SMPTE-310M, DVB-ASI, and the most

current RF channel in case of power failure or power-off

Upon power-up, unit will display the last menu before power-off and if necessary update the
VCT frem memory

Complies with ATSC A53 specification for 8-VSB modulation for terrestrial broadcast of a
high definition digital TV signal

17U Rack Mountable
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Functional Block Diagram

SMPTE-310M

The signal flow through the VSB-FRQ-200 is shown below in Figure 1.
Interface Encoder
DVB-ASI

SMPTE-310M MPEGZ
EMPTE-S10M Interface Decodar MPEG2 Processing MPEG2
DVB-ASI
DVB-AS! Dva-ASI e Interface Encodar (£19.392 Mbps)
Yo 45 Mbps for i
s nf#rs M m‘g‘mp:m) Interface Decoder [ [Switch P e s

{up 10 75 Mbps for
Firewirs Outpals)

B-v58 FIF ! “”"“’l VB
1" - wPERZ
(ch #2-69) DTV Tue Damcdulator ]

Input Selector

Firewire #1

EEE 1334-2000

Firewite Intertace Firewite #2

Opt 1394

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 signai. It's
equalizer and Reed Solomon decoding techniques, help correct channel multipath errors. It also
performs digital maiched filtering to optimize performance over noise.

Interface Decoders
DVB-ASH 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 Firewire, SMPTE-310M & DVB-ASI Outputs are desired

s 75 Mbps if only Firewire Outputs are desired

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 or via RS232.

Baseband Processin
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-
ASI outputs are desired, the DVB-ASI Input should not exceed 45 Mbps.

The Null Packet Insertion/Removal does the following:

input Null Packet Removal Null Packet Insertion Cut
. put
up to 100 Mbps —¥if greater than 19.292 Mbps FIFO i less than 19.392 Mbps [ 19,302 Mbps

A 4

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, null packets are inserted into the MPEGZ Transport Stream fo bring the rate back
up {o 19.392 Mbps.



mTELECOMMUNICATIONS, INC.

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 19.292 Mbps MPEG2 signal into the DVB-ASI or SMPTE-310M
I/O Interface Standards. The SMPTE-310M signal at 19.392Mbps is avaitable at the SMPTE Output.
The DVB-ASI at a fixed rate of 19.392Mbps is available at the two ASI Outputs and at the ASI
Testpoint on the front panel.

IEEE 1394-2000 Firewire Interface (optional)
The MPEG2 transport stream from the MUX is fed directly into the Firewire Interface. The Firewire
Interface transforms the MPEG2 transport stream signal into the IEEE 1394-2000 standard interface,
also known as Firewire. Null Packet Insertion, PCR Correction or PSIP updating does not occur on
the Firewire outputs, i.e. baseband processing does not occur on the MPEG2 stream that is input into
the Firewire interface. Note: The VSB-FRQ-200 can accept any DVB-ASI signal that has a rate less
than or equal to:

* 45 Mbps if Firewire, SMPTE-310M & DVB-ASI Outputs are desired

* 75 Mbps if only Firewire Outputs are desired

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 QAM Modulator and the DTV signal can be delivered to the
consumer's digital set top box.

B-V5B Terrestrial Signat
H 20, 575 Miz
STi: STH1-DT

HMajor CHi: 11
Hinor CH&L |
DVB-RS|
7 STID; KIECH-1
SV Terrastria) Signal Mgwm#: 2
H 22,521 Mz BN YSB-FRAQ-200 Minor CHE: 1
ST, STRZOT V58 to AS[/SMPTE-310M Converter
Major Ot#: 45
Minar CHi: O
DVB-ASI
STID: KTECH-2
8YSB Tervestrial Signal Mapor Gi#: 3
CH 45, 65Y MHz VSB-FRQ-200 Minor CHi: 1 DA _ L.
S0 STN3DT V5B o ASI/SMPTE-310M Converter K }—’I QAN Modulator |_' ace Digital Set Top Box Digilal Tekevision|
Major CH#: 10

Minos CHR: 2

OVE-AS

N STID: KTECH-3

Major CHE: 4

BYSARE V58-rQ-200 Minor CH#: 1
V5B to ASYSMPTE-310M Converter

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. In this application the VSB-FRQ-200 acts as a
DVB-ASI to SMPTE-310M converter. The satellite feed signa!l 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.

\“;B"{‘:“lwm:
YSB-FRQ-200 SHPTE 3104

V5B to ASI/SMPTE-310M Converter

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

Application #3: Post Production Facilities

Another Application of the VSB-FRQ-200 is at postproduction facilities where audio and video stored
on a D5 Digitai Videotape needs to be transferred to a Digital VHS tape or Hard Disk. Using Firewire,
digital audio & video information can be transferred to external electronic equipment with virtually no
loss in quality. The Firewire outputs can be very useful to post production facilities since they give the
user the ability to record digital audio & video content onto digital VHS decks as well as DVD-R/W
decks. In this application the main function of the VSB-FRQ-200 is fo convert the DVB-ASI output of
the MPEG2 HD Encoder into an |IEEE 1394 Firewire Interface for the input of the Digital VHS
Recorder. The audio and video on the D5 Digital Video tape is uncompressed, therefore an HD
Encoder must first compress it info MPEG2. The output interface of most HD Encoders is DVB-ASI
and the input to the Digital VHS Recorders is Firewire. The VSB-FRQ-200 is the bridge that cioses
the gap between the two different interfaces and allows the fransfer from uncompressed D5
videotape to MPEG2 compressed digital VHS tape o occur. For computer’s with a Firewire input and
the necessary software, the Compressed Video can alsc be stored on the computer's hard disk using
the VSB-FRQ-200 Firewire Output.

HDSDI

D5 Digital Recorder HD Encoder DVE-ASI

VSB-FRQ-200 =l Digital VHS Recorder

Figure 3: Application of the VSB-FRQ-200 for transferring D5 Digital Video to VHS Digital Video
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Eront Panel
The front panel of the VSB-FRQ-200 is shown below in Figure 4.
[ ween REECH
BNVEETO ASI/SMPTE CONVERTER | ! m O O
ASITEET ‘ T I
VFD Sereen Directional Arrow Keys S!atu; LED
Figure 4: Front Panel of the VSB-FRQ-200
Signal Connector
DVB-ASI Qutput Testpoint ENC
IF Test Not available on this model
Back Panel

The back panel of the VSB-FRQ-200 is shown below in Figure 5.

OO0 00083 =00 0 oo

S5 2eavac rour T mrouT asiour Astout  Asi SVIDEOOUT  ,1ARM  SMFTE  IFIN SVGA RFIN FIREWIRE
ftkielerini KR Aupio OuT #1 w2 IN RS292 i out M‘: LE N m’: .
Figure 5: Back Panel of the VSB-FRQ-200
Signal Connector
IF Qui Not available on this model
RF Qut Not available on this model
LEFT Not available on this model
RIGHT Not available on this model
DVB-ASI Qutput #1 BNC
DVB-ASI Quiput #2 BNC
DVB-ASI input BNC
SMPTE-310M Output BNC
S-Video Out Not available on this model
RS232 DSUB @ Socket
Alarm 3 {erminal Phoenix
SMPTE-310M Input BNC
IF In Not available on this model
S-VGA Out Not available on this model
RF Input 750 F
Firewire #1 6-pin |IEEE 1394 Firewire Connector
Firewire #2 6-pin IEEE 1394 Firewire Connector




mTELECOMMUNICAﬂONS. INC.

Specifications

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
Alfitude 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
Freguency 50-860 MHz
USA Channel Numbers 2-69
CATV Channel Numbers 1-125
Impedance 75 ohms
Connector F
RF Band 6.0 MHz
Demodulator
Parameter Specification Comments
Mode 8-VSH Terrestrial
Equalizer Span -5.9uS to +40p3
Data Rate 19.392658 Mbps
SNR Threshold 15dB
SMPTE310M Serial Interface (Baseband Data Input/Qutpuf)
Parameter Specification Comments
Connector BNC
Source Impedance 75 chms
Output Coupling AC AC inductively coupled
Signal Overshoot <10%

Data Format

Biphase Mark Coding

Transport Stream Bit Rate

19.39265 Mbps

Raw serial datarate £ 2.8
pPpm
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DVB-ASI Serial Interface (Baseband Data Input/Output)

Parameter Specification Comments
Connector BNC
Source Impedance 75 ohms
Quiput Coupling AC AC inductively coupled
Transport Stream Bit Rate 2.6 Mbps Min
{input) 45 Mbps Max
Transpert Stream Bit-Rate 19.39265 Mbps

{output)

PSIP Update
Parameter Specification Comments
Station {dentification Up to seven letiers
Major Channel Number #2-69
Minor Channel Number #0-82
IEEE 1394-2000 Firewire Interface
Parameter Specification Comments
Connector 6-pin Firewire Connector
Number of Ports 2
Power Class Class 0
Transfer Speed 200 Mbps
Interface IEEE 1394-2000

Ordering Information

Part Number

Description

VSB-FRQ-200

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

VSB-FRQ-200 Opt 1394

With (2) IEEE 1394-2000 Firewire Outputs

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

KTech Telecommunications, Inc.
DTV Broadcast Products

21540 Prairie St., Unit B
Chatsworth, CA 91311

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




Agilent EPM and EPM-P Series
° Power Meters
E-Series Power Sensors

°. Configuration Guide

Introduction

This cenfiguration guide describes
standard configurations, options
and compatible accessories. For full
specifications, see £EPM Series Power
Meters and E-Series Power Sensors
‘; Technical Specifications {Agilent
] literature number b965-6382E), or
3 EPM-F Series Power Meters and
E8320 Power Sensors Technical
Specifications (Agilent literature
number 5380-1469E). Contact your
local Agilent Technologies
representative at the offices fisted
on the back of this guide if you need
more information.

. EPM 'Ser'ies_PoWer‘Me_tere 2 .
' _' E4418B Power Meter {single channel}
~E4419B Power Meter: {dual channel)

'.']EPM P Series Power Meters
"+ “E4416A Power Meter (single channel)
E441 'IA Power Meter (dual channel)

'-E Serles Power. Sensnrs
E441 XA CW Power Sensors
(1 0 MHz:to 26 5 GHz, sensor- dependent]
e £9300 Average Power Sensors A
-8 kHz to 18 GHz, sensar, dependent)
- ‘9320 Peak and Average Power Sensors - -
(5{] MHzto 18 GHz, sensor dependent)

« g

b 1,3 Agilent Technologies



EPM-P Series Power Meters

The EPM-P Series power meters provide peak, peak-to-average ratio, average,
and time-gated power measurements. For peak, peak-to-average ratio, and
timg-gated measurements, the EPM-P Series power meters must operate with
the E-Series E9320 power sensors. For average power measuremnents only, the
EPM-P Series power meters are compatible with all the 8480 Series power
sensors, the E-Series CW, the E-Series E9300 average power sensors, and the
E-Series E9320 power sensors.

The standard EPM-P Series power meters include:
+ Single-channel power meter, order E4416A
or dual-channel power meter, order EA417A
+ Input sensor connector(s} on the front panel
+ Reference calibrator connector on the front panel
« Printed copy of English-language Instaliations Guide
« Printed copy of English-language User's Guide (Option ABA)
» CD-ROM., contains the English-language and localized User’s Guide, English-
language Programming Guide and Agilent EPM-P analyzer software
* Supplied accessories:
+ Power sensor cable {1.5 meter (5 ft) E9288A), one per E4416A and two per
E4417A
+ Power cord (plug matches destination requirements)

EPM Series Power Meters

The EPM Series power meters provide average power measurements.

The standard E4418B and E4419B power meters include:
+ Single-channel power meter, order E4318B,
or dual-channel power meter, order E44198
+ Input sensor connector(s) on the front panel
+ Reference calibrator connector on the front panel
+ Printed copy of English-language User’s Guide (Option ABA)
+ Supplied accessories:
» Power sensor cable {1.5 meter {5 ft) 1173DA}, one per E4418B and two per
E4419B
* Power cord (plug matches destination requirements)

E-Series Power Sensors

The standard E4412A and E4413A CW power sensors include:
* Power sensor 10 MHz to 18 GHz, order E4412A,

or power sensor 50 MHz to 26.5 GHz, order E4413A
+ English-language Operating and Service Guide

The standard E9300 average power sensors include:

+20 to —60 dBm:

+ Power sensor 10 MHz to 18 GHz, order E9300A

» Power sensor 10 MHz to 6 GHz. order E9301A

» Power sensor 9 kHz to 6 GHz, order E9304A

» Power sensor 9 kHz to 18 GHz, order E9304A Option H18

» Power sensor 9 kHz to 18 GHz, order E9304A Option H20
(APC 3.5 mm connector)



+30 to 50 dBm:

+ Power sensor 10 MHz to 18 GHz, order E9300H

« Power sensor 9 kHz to 18 GHz, arder E9300H Option H18
« Power sensor 10 MHz to 6 GHz, order E9301H

+44 to —30 dBm:

- Power sensor 10 MHz to 18 GHz, order E9300B

- Power sensor 10 MHz to 6 GHz, order E9301B

» English-language Operating and Service Guide
(part number E9300-30008)

The standard E9320 peak and average power sensors include:

« Power sensor, b0 MHz to 6 GHz, 300 kHz bandwidth, order E9321A

* Power sensor, 50 MHz to 6 GHz, 1.5 MHz bandwidth, order E9322A
* Power sensor, 50 MHz to 6 GHz, 5 MHz bandwidth, order E9323A

« Power sensor, 50 MHz to 18 GHz, 300 kHz bandwidth, order E9325A
« Power sensor, b0 MHz to 18 GHz, 1.5 MHz bandwidth, order E9326A
« Power sensor, 50 MHz to 18 GHz, 5 MHz bandwidth, order E9327A

+ English-language Operating and Setvice Guide

Compatibility

Power sensor compatibility

For compatibility of power meters, power sensors, and power sensor cables,
please refer to the table below.

Power Sensors Power Meters Power Sensor Cables
EPM-P Series | EPM Series | 11730 (grey) | E9288 (blue)

E441X family Yes Yes Yes Yes

E9300 family Yes Yes' Yes Yes

E9320 family Yes Mo No Yes

8480 Series Yes Yes Yes Yes

Firmware compatibility

The table below shows the required revision of firmware for operation of the
E9300 power sensors as well as the part number of the required hardware

upgrade kit.
E4418A/EA418A E4418B/E44198
Firmware Hardware | Firmware
E9300A/01A/04A | Rev A1.04.00/A2.04.00 | E4418-60021 | Rev A1.04.00/A2.04.00
E9300H/01H Rev A1.06.00/A2.06.00 | E4418-60021 | Rev A1.06.00/A2.06.00
E9300B/01B Rev A1.06.00/A2.06.00 | E4418-60021 | Rev A1.06.00/A2.06.00

1. Piease refer to the Ii rmware compatibility table to ensure compatibility for this combination.




Firmware upgrade information can be accessed from the World Wide Web, free
of charge. It can also be purchased as a firmware upgrade kit, Agilent part num-
ber E4418-61035. The hardware upgrade is a simple upgrade and the kit provides

the parts required. The upgrade can be performed at any local Service Center or
at a customer site.

Hardware Options

The following options are available on the EPM and EPM-P Series power meters.

Option Description EPM-P Series | EPM Series
Power Meter | Power Meter
E441xA/B-001 | Internal rechargeable battery No Yes
E441xA/B-002 ;| Parallel rear panel sensor input Yes Yes
connector{s) and front panel
reference calibrator connector
E441xA/B-003 | Parallel rear panel sensor input Yes Yes
connector(s) and rear panel
reference calibrator connector
E441xA/B-004 | Delete power sensor cable Yes Yes
E441xA/B-908 | Rack mount kit {one instrument} | Yes Yes
E441xA/B-909 | Rack mount kit (two instruments) | Yes Yes

Service and Support Options

Warranty

A standard 12 months, return to Agilent warranty and service plan is included

with each EPM and EPM-P Series power meter.

Calibration’

Order 36 months of the appropriate calibration plan as shown below.

R-50C-001
R-50C-002

Standard calibration plan

Standard compliant calibration plan

Special Options

Special options for EPM-P Series power meters, EPM Series power meters, and
E-Series sensors are availabie. Contact your local Agilent representative for
more information.

1. Options are not available in alf countries.




Documentation

+ The EPM power meters are supplied with a printed copy of English-language
User’s Guide (Option ABA).

+ The EPM-P power meters are supplied with a printed copy of fnstallation
Guide which includes all languages, a printed copy of English-language User’s
Guide {Option ABA), and a C0-ROM which contains Agilent EPM-P analyzer
software, User’s Guide and Programming Guide, and the localized versions of

User's Guide.

Dacumentation EPM-P Series EPM Series
Power Meter Power Meter

English-language E441xA-0BF E441xB-0BF

Programming Guide

Service Guide E441xA-0B3 £441xB-915

Delete manual set E441xA-0BO E441xB-0B0

Add manual set (English), | E441xA-0BK E441xB-916

User’s Guide and

Programming Guide

Documentation E4312/3A E9300 E9320A

Add manual set £4412/3A-0B1 E930xx-0B1 £932xA-081

Localization Options

The foltowing table shows the option number to order the dacumentation,

The following options provide a printed copy of localized User's Guide. For the
EPM-P. the localized manuals are all available on the CO-ROM supplied with the
product. The localized options for the EPM-P provide a printed copy of localized
User’s Guide and a printed copy of English-language Programming Guide.

Language | EPM-P Series | EPM Series E4412/3A E9300
Power Meter | Power Meter | Sensors Sensors

German E441xA-ABD E441xA-ABD E4412/3A-ABD | E930xx-ABD
Spanish E441xA-ABE E441xA-ABE E4412/3A-ABE | E930xx-ABE
French E441xA-ABF E441xA-ABF E4412/3A-ABF | E930xx-ABF
Japanese | E441xA-ABJ E441xA-ABJ E4412/3A-ABJ | E930xx-ABJ
[taltan E441xA-ABZ E441xA-ABZ E4412/3A-ABZ | E930xx-ABZ
Korean Not available Mot available Not available E930xx-ABI

Calibration Options

Option E441xA/B-ABJ - Supplies ANSI Zb40 certificate of calibration with data.

Option E93xxA/B/H-AbJ - Supplies ANSI Zb40 certificate of calibration with

data.



Availahle Accessories

« E9288A-C power sensor cables {refer to the compatibility section):
+ 1.5 meters {5 ft) E9288A
* 3 meters {10 ft) E9288B
+ 10 meters (31 ft} ES288C

« 11730A-F power sensor cables (refer to the compatibility section):
+  1.bmeters {5 ft) 11730A
+ 3 meters (10 ft} 11730B
+ 6.1 meters (20 ft) 11730C
+ 15.2 meters {50 ft} 117300
+  30.5 meters (100 ft) 11730E
+ 81 meters {200 ft) 11730F

+ Accessory pouch, 34161A
Holds accessories supplied or ordered

« Basic instrument transit case, 34131A
Protects the power meter during transit

« Soft carry/operating case, 34141A
Power meter with battery option can he operated in soft carry case

+ Spare battery, E9287A
Extra hattery for EPM Series power meters with Option 001

Auxiliary Equipment

The 11683A range calibrator verifies the accuracy and linearity of the EPM-P
and EPM Series power meters. Jutputs corresponding to the meter readings of
3. 10, 30, 100, and 300 pyW and 1, 3, 10, 30 and 100 m\W are provided. Calibration
uncertainty is £0.25% on all ranges.



Literature References
» EPM-P Series Power Meters and E33200 Sensors, Product Overview,
literature number 5980-1471E

+ EPM-P Series Power Meters and E3320 Sensors, Technical Specifications,
literature number 5980-1469E

+ EPM-P Series Single and Dual Channel Power Meters, Demo Guide,
literature number H988-1605EN

+ EPM-P Series Power Meters, CD-ROM,
part number E4416-90032

» Choosing the Rigiht Power Meter and Sensor, Product Note,
literature number 5368-7150E

» EPM Series Power Meter and E-Series Power Sensors, Technical Specifications,
literature number 5965-6382E

« EPM Series Power Meter and E-Series Power Sensors, Brochure,
literature number 5965-6380E

« Fundamentals of RF and Microwave Power Measurements, Application Note 64-1,
literature number 5965-6630E

+ 4 Steps for better Power Measurements, Application Note 64-4,
literature number 5965-8167E

» E-Series E9300 Power Sensors, Product Overview,
literature number 5968-4360E
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www.agilent.com/find/emailupdates
Get the latest information on the
products and applications you select.

@ Agilent Direct

www.Ixistandard.org

LX! is the LAN-based successor to
GPIB, providing faster, more efficient
connectivity. Agilent is a founding
member of the LXI consortium.
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For more information on Agilent
Technologies’ products, applications or
services, please contact your local Agilent
office. The complete list is available at:

www.agilent.com/find/contactes

Americas

Canada (877) 894 4414
Latin America 305 269 7500
United States (800} 829 4444
Asia Pacific B
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 8656
Thailand 1800226 008

Europe & Middle East

Austria 43 (0) 1 360 277 1571
Belgium 32(0) 240493 40
Denmark 4570131515
Finland 358 (0) 10 855 2100
France 0825 010 700*

*0.125 €/minute
Germany 49 {0) 7031 464 6333
Ireland 1890 924 204
Israel 972-3-9288-504./544
Italy 3902 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland 0800 80 53 53

United Kingdom

44 (0) 118 9276201

Other European Countries:

www.agilent.com/find/contactus
Revised: October 1. 2008

Product specifications and descriptions in
this document subject to change without
notice.

© Agilent Technologies, Inc. 2009
Printed in USA, October 27, 2009
5965-6381E

- Agilent Technologies



The N8480 Series thermocouple
power sensors are amongst Agilent's
most accurate and reliable sensors,
pius they include EEPROM, and
extended frequency and power
ranges.

__-Featu res

' -.ngh accuracy Wlth 3
- excellent !meanty and nmsa
spec:flcatlons - ‘

+ Wide dynarmc range ina-.
- single sensar .

_ 'Auto down[oad of cahbratmn "
" factor and corrections from
';f 'EEPF{ONI :

Option CFT prawdes qu code :
. compatibly between sensors:
~. " -and the 8480 Serles (excludmg .
 the N8ABBA).. -

- Broad compatlblllty w:th
existing power meters:
P-Series (N1911A/124), .-
-EPM-P Series (E4416A/17A),
‘and EPM Series (N1913A/14A. '
E44]BB/1QB} L

1. Option CFT is not available for the N8488A
power sensor.

Agilent N8480 Series
Thermocouple Power Sensors

Data Sheet

Accurate, repeatable
measurements

Here's how: Excellent linearity (1%
approximately) and noise spegifica-
tions. The sensors’ low SWR further
enhances accuracy by minimizing
mismatch uncertainty. These sensors
also come with dual-range power for
greater sensitivity to fluctuating sig-

nals. With high accuracy and stability,

the N8480 helps you test confidently,
faster.

Calibration-easy testing

During test, calibrating your sensor
is an essential step. Minimizing the
time this step takes is essential. The
N8480 sensor eliminates cumber-
some keying-in of the calibration
factor {CF), eliminates manual input
errors, and saves you time and
effort. CF, linearity, and temperature
corrections are all stored in the sen-
sors’ EEPROM—auto-downloaded
on calibration. The N8480 Series
streamlines the calibratfon procedure
making overall testing faster and
more efficient.

DOne sensor, WIDEST range

Pick an N8480 sensor-—any
one—and you'll see how its wide
dynamic range equips you for various
applications: metrology labs, radar,
mobile radio, TOMA, GSM, W-CDMA,
and WiMAX™, among others. With up
to 55 dBm wide dynamic range, the
N8480 Series offers you the widest
thermocouple sensor power range in
the industry.

System integration can be
difficult, but not with the N8480

The N8480 Series sensors are hack-
ward compatible with Agilent’s lead-
ing range of power meters, including
the P-Series, EPM-P Series, and EPM
Series. All that's needed is a simple
firmware upgrade that's download-
able for free from the Website.

All SCPI codes used on the E-Series
sensors are re-usabie on the N8480,
including most of the codes used on
the 8480 Series. When migrating code
from the 8480 Series, Option CFT* will
allow SCPI codes to behave much like
they do on the 8480 Series.

- Agilent Technologies



Specification Definitions

There are two types of product
specifications:

« Warranted specifications

« Characteristic specifications

Warranted specifications

Warranted specifications are covered
by the product warranty and apply
over 0 to 55 °C, unless otherwise
noted. Warranted specifications
include measurement uncertainty
calculated with 95% confidence.

Characteristic specifications

Characteristic specifications are not
warranted. They describe product
performance that is useful in the
application of the power sensors by
giving typical, but non-warranted
performance parameters. These
characteristics are shown in italics
or denoted as “typical”, "nominal” or
“approximate”.

Characteristic information is repre-
sentative of the product. In many
cases, it may also be supplemental to
a warranted specification.

Characteristic specifications are not
verified on all power sensors. The
types of characteristic specifications
can be placed in two groups:

* The first group of characteristic
types describes "attributes’
cammon to all products of a
given model or option. Examples
of characteristics that describe
attributes are product weight and
50-Q input Type-N connector. In
these examples, product weight
is an approximnate value and a
50-0 input is nominal. These two
terms are most widely used when
describing a product’s attributes.

» The second group of characteristic
types describes “statistically’
the aggregate performance
of the population of products.
These characteristics describe
the expected behavior of the
population of products. They do
not gquarantee the performance
of any individual product. No
measurement uncertainty value is
accounted for in the specification.
These specifications are referred to
as typical,

Conditions

The power meter and power sensor
meet their specifications when:

+ Stored for a minimum of two hours
at a stable temperature within the
operating temperature range and
turned on for at least 30 minutes

» The power meter and power sensor
are within their recommendad
calibration periods

» Used in accordance to the
information provided in the
power meter's user's guide



e hand-held digital power meter has been completely redesigned with
wne new Bird® 5000-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. It’s operable even with one hand and
compatible with all our field and legacy sensors.

PROBLEMS

Poor lighting or bright light
Léck of access to AC

Physically demanding environments

. V~rying field tech skill levels
i M

/

Need for power measurement
comparison

SOLUTIONS

Indoor/outdoor viewable mono-
chrome VGA display with backlight

Up to 60 hours of continuous use
battery life

Single key allows one-hand toggling
through operations

Locking mechanism prevents
unintentional sensor disconnects

Compliant with MIL spec drop test

Lightweight at 1.4 lbs.

Automatically detects sensor and
displays appropriate power
measurement screen

Data logging capability with 1 GB of

memory, storing and transfer of up to
7 days of data

APPLICATIONS

Signals measured: WiMAX, (IEEE 802.16), GSM/EDGE,
W-CDMA, LTE, WiFi (802.11), HSUPA/HSDPA,
TD-SCDMA, TETRA, P25, 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



r..‘.....,..._....'

SPECIFICATIONS

Display

Functions
(Sensor Limited)

ééﬁ_f.ér"nete'ct]éijﬂ o
Battery

AC Adapter/Charger
Battery Life

ACCESSORIES

Indoor/Outdoor Viewable Monochrome VGA  5A5001-1 Battery, Installed
DisplaywithBacklight = 5As0024 Power Supply, [ncludes Brick, cord,

VSWR 3 Intl Adaptors

Peak Power T e T S T T T S T

True Average Power _55_2_2_3%_4 ____________ ?L%i@ﬂiéﬁ'??&"f _______________________

Crest Factor 5A2653-10L2 USB Sealatch Cable, 10’

COOF AR S T

Burst Power ._5'9..2.”2..6..& P..gn ..N1.F. 39 ..... [.)_B?hgg?iem w‘]:.o wwwwwwwwwwwwwwwwwwwwwwwww

Data Logging 920-5000-XT ‘Operations Manual Moltll_eo'goegem”
m ,El]{o‘rﬁ;n.; T 5Aso00-1 ___ Soft Case -

Rechargeable, Field Replaceabie, Lithium 5A5000-2 Lanyard o _
lonBatteries L ........ 5A5000-3 Carabiner

115/230 VAC 5o/60 Hz

20 Hours Contmuous Usage W|th WPS Se-
ries Sensors
60 Hours Continuous Usage with All Other

COMPATIBLE SENSORS

Sensors 5010 Direction Power Sensor, Legacy )
Calibration Interval  Nocalibrationrequied 50108 DirectionPowerSensor,DBy
Languages __English, Mandarin, Spamsh ) N 5011 Terminating Power Sensor 4 GHz DBg
Dimensions 6.6"%4.0"X1.95” so11-EF Terrmnatlng Power Sensor 12 GHz DBg
e aSBmmxiozmm xsomm) 5012 Wideband Power Sensor Legacy
Interface Sensor PBo roA T T Wideband Power S
USB 2.0 Sealatch Type A S012A ... \del and Fower sensor ...
PC UsB2.o SeaLatch TypeB 5014 Dlrectlon Power Sensor, USB
Welght wnth battery ot g_ll_:,e_ o 5015 Termmatmg Power Sensor, 4GHz __US_B
9?9[?{!!]5]9["_9_—» _ofo+go°C 5015-EF _ Terminating Power Sensor 12GHz, USB
StorageTemp. =~ -20 toﬁ+5’o ?C . ... 5016 Wideband Power Sensor Low Power
Drop Tested EN 61010-1, MIL STD 810F Vers;on
el MILPRE-2BBOOR, Class2 .. 5017 Wideband Power Sensor,
Intematlonal Certs. _ ”CE Rois 7 Low Frequency Version
ey . YOU’RE HEARD, LOUD AND CLEAR. S
TECHHOLOGIES SROUP ;
30303 Aurora Rd. :: Solon, OH 44139 :: 866.695.456¢ :: www.bird-technologies.com f
" PawerMoter.5060XT-7092009 Rird® Technologle; Group cort1bines thenodustryleadmg brands of I;:th Bird Elearunie-;vr‘ld TXRX S;r;tems and is a global, innovative sepplier of RF pro;;:n:s, sys- B
tems, services and educational sclutions. Bird® Technologies Group reserved the right to modify specifications or discentinue any product without notice.




.ird’s® Wideband Power Sensor (WPS) never requires field
calibration, only requires calibration once peryear andis
traceable to National Institute of Standards and Technology
(NIST). The WPS measures True Average Power, Peak Power, and
Duty Cycle directly with exceptional accuracy and uses these
precise measurements to calculate a wide range of other
important factors, such as VSWR, Return Loss, Reflection
Coefficient, Crest Factor, Average Burst Power, and CCDF,

PROBLEMS SOLUTIONS

gy L)
- o ‘O v,
E—

e -V .
WIDEEGND
F-
Cwer SENson

Downtime is necessary - Monitor and perform
maintenance for monitoring
while DUT is in-service

- Measure forward and reflected
power to troubleshoot system

fallures

‘Have analog, d|g|tal - Modulation mdependent
and multi-carrier signals measurements
to measure

Tlght budgets -UsB connectnnty, no meter
reguired
- Complimentary Virtual Power
Meter (VPM2) software

APPLICATIONS

WPS measures: Analog Cellular, Digital Cellular, 3G, 4G,
Tetra, APCO/P2s, Trunking, COMA, TDMA, WCDMA, GSM,
Transpertation, 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 Peak power, true

.argnnn“gﬁ field tech skill levels Seﬁgohruﬁl‘hgs and plays with
~5000-XT mefer.

Need greaterﬂconflde;cew i No field calibration reguired
in measurement - NIST traceable calibration

average pOWEf ancl Uuty Lycle )

Calculations Performed: VSWR, . Return Loss Reflection
Coefficient, Crest Factor, Average Burst Power and CCDF,




WPS SPECIFICATIONS ACCESSORIES

Frequency Range 5012A 350 MHz - 4.0 GHz PTA-MNMN Precision Test Adapter
5016 350MHz-4.0GHz i MaleNto MaleN
5017 25MHz-1.0GHz PTAMNME ... Male N to Male 7/16 (DIN)
Power Range 5e12A 150 MW - 150 Watts Avg. 400 Watts Peak ?'“I'&MﬂilmeE _______________ !_Vl“a\!e_ Nto ligma_lg _7,113(?[!!)_
5016 25 "‘Wm} 25 W‘;vtts A"E- 60 Watt‘zpftak y sA2226 Power Supply, intl
MMMMMMMMMMMMMMMMMMMMMMMM - _.5..0_1_7.._ __59.0_{“__150.0__?31.5_ ..V.gltiq.ow - .?_ n.s_p.?,a_-,m vt 5A2229 Power Supp[y’ us
lmpedance o seOhmsomingl) i Azbuang T Ush cabte, 10T
Reflection Measurement Measurement Range: Return Loss, 0.0 to 23 dB 3020830 PR able, 10" ..
Characteristics (VSWR, 1.15t0 99.9 Rho, 0.07t01.0) 5A2264-09-MF-10 DBg Cable, 10°
Minimum Forward Power  5012A sW
forReflected Measurement 5016 o5 W
............ e O AW
Accuracy* Average Power = 5% of reading typical COMPATIBLE DEVICES
Burst Average Power = £7% of reading typical
Peak Envelope Power = 8% of reading typical 5012A 5000-EX
CCDF = £0.2% typical \5;;'13'“
................................................................................... >
Insertion VSWR 5012A <1.o5 from 0.35 to 2.5 GHz, <1.10 from 2.5 to 4 GHz SA-1700 EXP
5016 ¢1.05 from 0.35 to 2.5 GHz, <1.10 from 2.5 fo 4 GHz SA-2500 EX
_______________________ 5017 O e SA-6000 EX
Insertion Loss 5012A  <0.05 dB from 0.35 to 1.0 GHz, <0.1 dB from 1 to 4 GHz SH-365
5016 <0.05 dB from 0.35 t0 1.0 GHz, <0.1 dB from 1 to 4 GHz SH-3615
. e B0 0SB SH-362
Connector(s] ~ Nremale(8oth) . SH32s
Power Supply USE Port: Less than one low-power USB load 5016, 5017 5000-EX
o ~_ DClnputConnector: 718VDCatle55thano1P§___m_w o 5000-XT
Interface(s) DPM Interface: DBg proprietary interface \S!:[\fzoo EXP
PC Interface (1): RS -232, 9600 Baud, no parity, 8 data bits, SA-2700 EX
1stop bit, DBg SA 6?)00 EX
_____ PC Interface (2): USB 1.1 Type B, compliant interface SH65
Weight ~~ _ tzlb.maimem SH-3615
Dimensions HxWxD 4.8" x4.6" x1.3" (122 mm x 117 mm x33 mm) SH-362
linches(mm)l ... SH-3625
Directivity 5012A 30 dBupte 3.0 GHz, 28 dB from 3 0 to 4.0 GHz
5016 30 dB up to 3.0 GHz, 28 dB from 3.0 f0 4.0 GHz
... dB up to 100 MHz, 30 dB from $0010 1000 MHz
D_afa !-‘_’515'_"_3. ............... Requires 599?:)‘1 ‘Br_‘f?’!"? ______________________________
OperatingTemps ["CCRA] -10°10 +50°C (+14° to ’:12.2°F) e
StorageTempsPCOR]  -40°t0+BOCCao%towyy6R) .
Mechanical Shock IAQ MIL-PRF-2880F class 3
& Vibration
* See Product manual for detaifed accuracy breakdown
YOU’RE HEARD, LOUD AND CLEAR. (o

1 TEEHNDLUGIES GROU
- SIHD ELECTRON

30303 Aurora Rd. :: Solon, OH 44139 :: 866.695.4569 :: www.bird-technologies.com

PowerSensor-s0iz/5016/5617-12072009 Bird® Technologies Group combines the industry leading brands of both Bird Electronic and TX RX Systems and is a global, innovative supptier of RF products, sys-
tems, services and educational solutions, Bird® Technologies Group reserved the right to modify specifications or discantinue any product without notice.




) Modular Hybrid Series Connected Surge Protection Device

i

" Dyna System

The Dyna System 21 series connected products provide the best
protection for mission-critical equipment. The Dyna System is a state-
of-the-art hybrid modular suppressor that combines fast-acting silicon
avalanche diodes, MOVs and an LC filter made up of inductors and
capacitors. These series connected units provide the highest level
of protection through its efficient low pass filter.

DS215 Model
Features Options Standard Voltage
+ MOV - paraliel symmetrical-balanced « Dry contacts Conflgu ration
arrays with redundant protectior: . 120/240-SP . 120-1P
+ Digital surge counter
« Internal Pratection Indicator Lights- . + 120/208-3Y - 240-1P
redundant montitoring to identify damaged + Audible alarm wisilence switch « 2771480-3Y « 220/380-3Y
modules for easy service . .
+ Spare module 480-3D 360-3D
* Indicator Lights Per Phase - visual Please consult factory for voltage configuration.
indication of protection integrity
. + Sample Model Number:
+ Modular - servicable modules DS218-277/480-225-3Y
+ Inductors/Capacitors - uses LC Filters
(Low Pass Filter) for superior protecticn Standards
+ All Mode Protection - LG, L-N, L-L and + [EEE
N-G + NEC Article 100/285
« CBEMANTI
» Warranty - 16 year
8.8"
22.3 cm
1 la
i o
a0° coa
76.2 cm °
@
Lo,
DS215-225A
M — 247
/ 61 cm DS21s-150A

©2010 Protection Technology Group. All rights reserved L EA
.protecti :
www._protectiongroup.com ' RNATIONAL

An IS0 9004: 2008 & 14001 certified company.
proiection technology groud
smiths unterconnect POLYPHASER | TRANSTECTOR | DOWIN | LEA [ RC ASSOCIATES



DynaSystem - D821-150A : D821-225A

Surge Capacity per Phase 200 kA 200 kA

Surge Capacity per Mode 100 kA 100 kA

Maximum Ampacity Range 150 A 225 A

Nominal Operating Voltage From 120 to 480 vac From 120 to 480 Vac
Operating Frequency 47-63 Hz 4763 Hz

Operating Voltage Range +15% + 15%

Mcov 115% 115%

Noise Atten*uation EMI/RFI, Sine Wave Tracking EMI/RFI, Sine Wave Tracking
Connection Series Series

Response Time <1 nancsecond <1 nanosecond

IEEE Location C-High and B-Medium - C-High and B-Medium

Dimensions HxWx D 30"x24"x8.8" : 30"x 24" x 8.8
762cmx61cmx22.3cm - 76.2cmx61cmx22.3cm

Maximum Weight 80 Ibs. 80 Ibs.

363kg . 36.3kg
Terminal Description Phase/Neutral, Safety " Phase/Neutral, Safety

. Ground, Transient Ground Ground, Transient Ground
Recommended Wire Gauge #310 - 44 350KCMil - #1/0
Enclosure Type NEMA 12 NEMA 12

Operating Humidity . 5to 85% non-condensed . 5 to 95% non-condensed
Max, Operating Altitude 12,000 ft above sea level 12,000 ft above sea level
3657.6 m above sea level 3657.6 m above sea level
Operating Temperature -40°F to +185° F -40°F to +185° F
-40° C1o +85°C 40°Cto+85°C

©2010 Protection Technology Group. All rights reserved l EA
www.protectiongroup.com INTERNATIONAL

An IS0 9001: 2008 & 14007 certified company.
protection iechnology group
smuths unterconnect POLYPHASER § TRANSTECTOR § DOWIN | LEA | RO ASSOGIATES



Bill of Materials / Quotation

Description of Materials offered

) B.\xcera
SN



724-873-8100 1
724-873-8105 f
www.axcera.com

' A 103 Freedom Drive, P.O. Box 525
xce ra ® Lawrence, PA 15055-0525 USA
N\

Quotation B-17018 Page 1 of 4
May 9, 2011
Prepared for: Ms. Shelly L. Murray Prepared By: Paul I. Grzebik
State of West Virginia Regional Sales Manager

Department of Administration
Purchasing Division

2019 Washington Street East
Charleston, WV 25311

Estimated 90 days after receipt of purchase order.

Delivery

Accepted by:

._.\-"'/"'JFN‘;’!:
Company L /?7 L
o /,_»/ g /‘7 e
By: / (,‘;/ _ £ )
Signature Date ( A Axeerd

~""Mike Rosso, Sr. Vice President, Sales
Title:




Quotation B-17018 Page20f 4
May 9, 2011
STATE OF WEST VIRGINIA - EBA342

INNOVATOR HX™ 2000 WATT UHF DTV TRANSMITTER

UNIT NET
ITEM | QTY DESCRIPTION PRICE PRICE
1 1 rHUSTD - 2000 Watt UHF DTV Transmitter $79,900 $79,900

Features include:

DMSC-R ATSC-compliant moduiator with AXACT™,
digital adaptive linear and non-linear precorrection, for
excellent SNR performance

Internally generated test signals allow setup and
testing even when an input signal is not present

Frequency agile exciter and LDMOS broadband
amplifiers minimize spare parts stock and simplify

channel changes

Three paralle]l LDMOS, broadband amplifiers for
redundancy

[Three parallel, hot-pluggable, switch mode power
supplies. (N+1 Optional)

Equipment Cabinet

Cabinet Blower for exhausting air to the outside.

Operator Manual Qty:2 (Technical Service Manual
Upon Request)

Mask Filter with transmitter interconnect, hardware and
all necessary couplers.

Channel: 29
TPO: 1706

Please Note: Fully Compliant with WVEBA Request for,
Quotations EBA342. _ 7 7




Quotation B-17018 Page 3 of 4
May 9, 2011
STATE OF WEST VIRGINIA - EBA342
OPTIONS
UNIT NET
ITEM | OTY DESCRIPTION PRICE PRICE
1 [Dual DM8C-R Exciter with Switch $15,0004
Includes antomatic switcher that switches to backup
exciter in the event of a main exciter failure.
2 [LEA DS21-225A Surge Protector $2,600
3 Transmitter Commissioning $3.,000
Axcera technician on site for one day to provide turn on
and performance verification of the transmitter.
4 Transmitter Installation $4.,000
IAxcera technician on site for three days to provide
installation.
See Installation Description- Solid State Transmitter
5 Spare LDMOS Amplifier $12,700]
Complete LDMOS Amplifier Tray
6 1 |ATSC Receiver Option $3,375 $3,375
Provides a DTV receiver that allows for the editing of
PSIP.
7 1 5000XT Bird Digital Power Meter with Wideband $3,615 $3.615
Power Sensor
Shipping, Insurance and Offloading: $1,350
Request for Quotation Total: $88,240 /.7
¢
-
ADDITIONAL OPTIONS AVAILABLE
UNIT NET
ITEM | OTY DESCRIPTION PRICE PRICE
1 Agilent E4416A EPM Power Meter $8,000
(REPLACES ITEM#8 ABOVE)
Includes 11730C - 20° power sensor cable and 84828 -
high power, power sensor
2 N+1 Power Supply Option $2,100
[Transmitter will continue to produce full rated TPO with
the loss of one supply.
i
Ak
W

}‘ff



Quotation B-17018 Page 4 of 4
May 9, 2011
STATE OF WEST VIRGINIA - EBA342

INSTALLATION DESCRIPTION - SOLID STATE TRANSMITTER

Axcera will provide the following:

Detailed floor plans and system layout.
Recommendations on HVAC, ventilation and AC power.
Placement of transmitter cabinets.

Installation of the transmitter’s RF system.

Proof of performance to FCC required specifications.
General system training on site at time of installation.

o & & & & @

Customer is responsible for the following unless otherwise specified in the quotation:

FCC construction permit.
Building or room to accommodate Axcera supplied equipment. Building should contain
appropriate lighting, heat, ventilation and sanitary facilities for an adequate working
environment.

. Permits, inspections and all applicable codes and ordinances.

Union workers or licensed tradesmen, if required to perform certain parts of the

installation.

HVAC including air conditioning andfor ducting.

Wiring from the site's distribution panels to the transmitter cabinets.

Grounding for the entire system.

Installation and sweeping of waveguide/coaxial cable from the output of the supplied

transmitter’s RF system.

Installation of the antenna.

Installation of any customer supplied equipment that interfaces with the transmitter.

Heavy equipment necessary for offloading and moving heavy items to their proper

location.

. Additional expenses incurred by Axcera due to delays that are out of Axcera's direct
control.

. Transportation to and from site if it requires something other than a standard motor
vehicle.

. Trash disposal.
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~N:\xcera. Customer
@\ Support Policy

At Axcera, we view customer support as the keystone to our success. From
initial contact through system design, quotation, purchase, installation and field
service, our goal is to provide a level of support that fully meets or exceeds our
customers’ requirements. By including all aspects of our organization in our
Customer Support Policy, we can better ensure a pleasant overall customer
experience.

Sales/Applications/Contract Administration

 Respond quickly to customer requests for technical and product information

* Provide timely, accurate and complete quotations and proposals which best
address customer needs, both technically and financially

« Establish dedicated points of contact throughout the order process to ensure
accuracy and efficiency

« Make all efforts to meet the customer requested delivery of both Axcera and
vendor manufactured products
Provide efficient, accurate, and courteous processing of product orders

+« Confirm all product and system details with the customer in writing to ensure
customer needs are being met

Technical Support

s Provide knowledgeable, reliable and courteous telephone and parts support
24 hours a day, 7 days a week, 365 days a year

s Provide on-site troubleshooting and repair when required by the customer for

both scheduled and emergency site visits

Provide timely turnaround on in-house repairs, upgrades and maintenance

Price repairs fairly, based upon actual cost and not an inflated flat-rate fee

Provide 24 hour turnaround or loaner equipment in off-air situations

Provide regular technical bulletins which notify customers of applicable

product upgrades and field modifications for a pericd of at least 10 years

from product purchase date

¢ Provide replacement parts and support for all products for at least 10 years
beyond product obsolescence

s Ensure total customer satisfaction

Installation

¢ Provide professional equipment installation and project management

+ Make all efforts to meet the customer requested installation date by pre-
scheduling installations at [east one month in advance

* Provide on-site product and system training upon request

Training

s Provide detailed classroom and hands-on technical training on products per
customer request

* Provide advanced technical seminars concerning industry topics per customer
request

* Provide on-site training of systems/products at time of installation
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STANDARD LIMITED WARRANTY
ONE YEAR

Axcera warrants each new product (excluding software products) manufactured and sold by
Axcera against defects in material and workmanship, under normal use and service, for a period
of one (1) year from the date of shipment from Axcera's plant, when operated in accordance

with Axcera's operating instructions. This warranty shall not apply to tubes, fuses, batteries or
bulbs.

Axcera warrants that (a) Axcera designed Software will perform substantially in accordance
with the accompanying written materials for a period of ninety (90) days from the date of
shipment from Axcera's plant, and (b) hardware accompanying such Software will be free of
defects in materials and workmanship under normal use and service for a period of one (1) year
from date of shipment from Axcera’s plant.

Warranties are valid only when and if (a) Axcera receives prompt written notice of breach
within the period of the warranty, (b) the defective Product is properly packed and returned by
the Buyer (transportation and insurance prepaid), and (c) Axcera determines, in its sole
judgment, that the Product is defective and not subject to any misuse, neglect, improper
installation, negligence, accident, or (unless authorized in writing by Axcera) repair or
alteration. Axcera's exclusive liability for any personal and/or property damages (including
direct, consequential or incidental) caused by the breach of any or all warranties, shall be
limited to the following: (&) repairing or replacing (in Axcera's sole discretion) any defective
parts free of charge (F.O.B. Axcera's plant), and/or (b) crediting (in Axcera's sole discretion) all
or a portion of the purchase price to the Buyer.

Equipment furnished by Axcera, but not bearing its trade name, shall bear no warranties other
than the warranties extended by the manufacturer at the time of delivery to the Buyer. NO
WARRANTIES, WHETHER STATUTORY, EXPRESSED OR IMPLIED, AND NO
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, OR NONINFRINGEMENT, OTHER THAN AS SPECIFIED HEREIN,
SHALL APPLY TO THE EQUIPMENT FURNISHED HEREUNDER.
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QUALITY MANAGEMENT SYSTEM - ISO 9001:2008
This is to certify that:

- -Axcera LLC SR
" 103'Freedom Drlve

. Lawrence:

- .:'_::_PreSJdent BSI America, Inc.

~ Pennsylvania -
15055
USA

Ho!ds Cert:f.rcate No FM 39829

DeS|gn manufacture mstallatlon and servuce of analog and d|g|tal UHF VHF and MMDS
transmlsswn systems SR S
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WTVS Boosts Power With Axcera Upgrade
by Helge Blucher, 06.28.2010

WIXOM, MICH.

Detroit Public Television's
WTVS is a viewer-
supported PBS member
station that serves the
nation's 11th largest
television market. We
operate on digital
Channel 43 and are
carried on cable and
satellite systems
throughout Southeast
Michigan and in more
than 1,000 communities
in Canada. Detroit Public

The recently reconfigured Axcera Visionary IOT

Television is notably transmitter installation at WTVS
active in the community,

producing local programs that showcase arts, culture, news analysis and
physical activity.

READYING FOR POWER BOOST

In 2000, WTVS purchased its original Axcera Visionary transmitter, an
HP25SDW single-tube 10T unit, equipped with a dual-tube RF system. The
transmitter has operated at a power output of 16.1 kW for the past decade
without any significant downtime. When the time came to increase power, it
made sense to add a second |OT amplifier to this existing transmitter system and
to take the opportunity to update the transmitter with Axcera's current feature set
and functionality. The company offered a comprehensive upgrade package that
included a second amplifier cabinet o increase output power, along with Axcera's
new ATSC Mobile DTV-capable Axciter exciters to replace the older DT2B
analog units, e2v D2100 "plug-in" style IOTs and cavities to replace the original
equipment e2v 8505 "build-up" style tubes and cavities. We also added Axcera's
current production control system as part of the makeover/power increase
project.



The second IOT cabinet, along with a new exciter/driver/controller, was installed
next to the existing Axcera transmitter cabinets. We also added a redundant
transmitter cooling system.

An Axcera transmitter installation team was brought on site to take care of the
expansion work and make the RF system connections. The team was very
efficient and the work went quickly, resulting in only a minimal amount of lost
airtime. When everything was ready, the new configuration was powered up and
brought on line. Our new power output was set at 48.3 kW, and we began proof
of performance testing. The enhanced transmitter configuration passed with
flying colors, and is now providing us with the video delivery quality that Axcera is
famous for.

STATE-OF-THE-ART

This new equipment package made it possible to increase our effective radiated
power and upgrade our transmission plant to the latest generation technology. In
its current configuration, we're confident that the Visionary package will continue
to serve us well into the future.

Axcera has provided an excellent level of support to Detroit Public TV since the
original transmitter was installed a decade ago. Our initial Visionary transmitter
package has been an excellent performer and we expect the same results from
the new Axcera equipment.

Helge Blucher has served as VP of engineering and technology for Detroit Public
Television's WTVS since 1998. He may be contacted at hblucher@dptv.org.

For additional information, contact Axcera at 724-873-8100 or visit
www.axcera.com.



