

CSS 10-04
CALIBRATION STANDARD SPECIFICATION PROCUREMENT PACKAGE

FOR A

PEAK POWER ANALYZER
[image: image1.jpg]



DEPARTMENT OF THE NAVY

METROLOGY AND CALIBRATION PROGRAM

March 2010
          

CALIBRATION STANDARDS SPECIFICATION PROCUREMENT PACKAGE

FOR A

PEAK POWER ANALYZER
    Prepared by:
    Bruce Bluteau
    Project Technician
    NAVAIR Metrology and Calibration

Product Support Team

P32110.2

In-Service Engineering, Team 2

DEPARTMENT OF THE NAVY

METROLOGY AND CALIBRATION PROGRAM

CALIBRATION STANDARD SPECIFICATION FOR A

ARBITRARY WAVEFORM GENERATOR

1 SCOPE

1.1 Scope.  This specification defines the minimal mechanical, electrical, and electronic characteristics and performance requirements for a dual channel peak power analyzer which is IEEE-488 GPIB compatible.  This equipment is intended for use by Navy personnel in shipboard and shore-based laboratories and by other DOD personnel in secondary calibration laboratories, to calibrate Radio Detecting and Ranging (RADAR) test sets, Tactical Navigation (TACAN) test sets, Identification, Friend or Foe (IFF) test sets, and Commercial-Off-The-Shelf (COTS) equipment such as RF and microwave signal generators.  For the purpose of this specification, the Peak Power Analyzer shall be referred to herein as the PPA.
1.2 Classification.
1.2.1 Class.  The PPA shall conform to Class 4 requirements as specified in MIL-PRF-28800 for Navy shipboard and shore based laboratory use.
2 APPLICABLE DOCUMENTS

2.1 Controlling Specifications (General).  The Military specification, MIL-PRF-28800, “General Specification for Test Equipment for Use with Electrical and Electronic Equipment,” and all documents referenced therein of the issues in effect on the date of this solicitation shall form a part of this requirement.

2.2 Issues of Documents.  The following documents form a part of this specification to the extent specified herein.  Unless otherwise indicated, the issues shall be those in effect on the date of the solicitation.

MILITARY SPECIFICATIONS AND STANDARDS

MIL-PRF-39012
Connectors, Coaxial, Radio Frequency, General Specification for

OTHER PUBLICATIONS
IEC 61326-1
Electrical Equipment for Measurement, Control and Laboratory Use – EMC Requirements

IEC 61010-1
Safety Requirements for Electrical Equipment for Measurement, Control, and Laboratory Use
3 REQUIREMENTS

3.1 Equipment Sample Requirements.  The PPA shall conform to the requirements specified in MIL-PRF-28800 for Class 4 equipment, as described in paragraph 1.2, and as modified in this specification.  The first three PPAs supplied under the resulting contract will be tested to verify compliance with this specification.
3.2 Equipment Components.  The PPA equipment components shall conform to the requirements of MIL-PRF-28800, paragraph 3.2. 
3.3 Design and Construction.  The PPA design and construction shall conform to the requirements of MIL-PRF-28800, paragraph 3.3 and as stated herein.  Equipment shall also be able to withstand the conditions met in shipping, storage, installation, and service.
3.3.1 Adjustments and Controls.  Adjustments and controls shall conform to the requirements of MIL-PRF-28800, paragraph 3.3.1.
3.3.2 Connectors, Electric.  All connectors shall conform to the requirements of MIL-PRF-28800, paragraph 3.3.2.
3.3.3 Wiring, Internal.   All internal wiring shall conform to the requirements of MIL-PRF-28800, paragraph 3.3.3.
3.3.4 Internal Cooling.  Internal cooling requirements shall be in accordance with MIL-PRF-28800 paragraph 3.3.4 and as referenced in table 11 for class 4 equipment.
3.4 Digital Interface.  The PPA shall provide a digital interface that conforms to the requirements of MIL-PRF-28800, paragraph 3.4.
3.5 Electrical Power Sources and Connections.  The PPA electrical power sources and connections shall be as specified in 3.5.1 through 3.5.2.
3.5.1 Electrical Power Sources.  The PPA shall operate from a source of 103.5V to 126.5V at 50 Hz and 60 Hz ( 5% single-phase input power. 
3.5.1.1 Power Consumption.  The PPA maximum power for operation shall not exceed 200 W.
3.5.1.2 Lithium Batteries.  Commercial UL approved equipment that contains lithium batteries (size double A or button cell type) used for memory backup are approved for use under a general blanket approval waiver.  Lithium or re-chargeable batteries larger than the type specified above would require a separate approval.  Tadiran liquid cathode batteries, SO2 (sulfur dioxide) batteries or lithium vinyl chloride “liquid cathode” batteries are strictly prohibited.  For the purpose of this specification, a lithium button-type battery as described above is approved.
3.5.2 Electrical Power Connections.  The PPA requirements for power source connections shall be in accordance with MIL-PRF-28800 paragraph 3.5.2 and as modified herein.  A 6 foot (1.8 m) minimum length, detachable power cable that can be connected or disconnected without disassembly or removal of adjacent components shall be provided. 
3.6 Enclosure Physical Characteristics.  The physical characteristics of the PPA equipment enclosure shall be in accordance with MIL-PRF-28800 paragraph 3.6 with the deviations specified in 3.6.1 through 3.6.5.
3.6.1 Stacking Provisions.  PPA enclosure shall have a geometric configuration that permits stacking without harm to the enclosure or its contents.  Design shall permit the stacking of two PPAs minimum.
3.6.2 Maximum Dimensions.  The maximum dimensions (excluding handles) of the PPA shall not exceed 17.5 inches (445 mm) in width, 12 inches (305 mm) in height, and 20 inches (508 mm) in depth.
3.6.3 Weight.  The maximum weight of the PPA shall not exceed 50 pounds (22.7 kg).  The equipment shall be designed to preclude tipping during normal handling and operation.
3.6.4 Handles.  The PPA shall be provided with handles.  Number and location shall be such that the load distribution per handle shall not exceed 44 pounds (20 kg).
3.6.5 Connections and Controls.  The PPA power sensor input channel connectors and operating controls shall be located on the instrument front panel.  External trigger input and trigger output connectors can be located on the front or rear panel.
3.7 Transit Case.  Not required.  MIL-PRF-28800 requirements for a transit case are not invoked.  
3.8 Environmental Requirements.  The PPA shall meet the environmental requirements for Class 4 equipment as specified in 3.8.1 through 3.8.4.  Other requirements as listed in MIL-PRF-28800 paragraph 8 are not invoked.

3.8.1 Warm-up.  Equipment warm up shall be completed within a 30 minute period, preceded by a 2 hour non operating temperature stabilization period or as specified in an applicable specified test method.
3.8.2 Temperature and Humidity.  The PPA shall meet the conditions below:
	
	Temperature ((C)
	Relative Humidity (%)

	Operating
	10 to 30
	5 to 95

	Operating
	30 to 40
	5 to 75

	Non-Operating
	-40 to 70
	Not Controlled


3.8.3 Fungus Resistance.  The PPA shall be inherently fungus inert without the use of organic components that would promote such growth, in accordance with MIL-PRF-28800.
3.8.4 Bounce, loose cargo.  The PPA shall conform to the specified performance and accuracy requirements after being tested in accordance with MIL-PRF-28800 paragraph 4.5.5.3.3.  The government reserves the right to perform this testing, should problems arise due to shipping.
3.9 Electromagnetic Compatibility.  EMC shall be in accordance with MIL-PRF-28800 paragraph 3.9 and as modified herein.  EMC certification must be in accordance with IEC 61326-1 or equivalent standards.  Proof of certification is required.  No additional requirements are invoked for EMC.
3.10 Safety.  The safety requirements shall be in accordance with MIL-PRF-28800 paragraph 3.10 and as modified herein. The PPA shall comply with the safety requirements of IEC 61010-1.
3.11 Marking and Identification.  The PPA shall be in accordance with MIL-PRF-28800 paragraph 3.11. and as modify in CSS paragraphs 3.11.1 and 3.11.2 below.
3.11.1 Calibration Label.  The contractor shall affix a calibration label to each PPA specifying the date that the instrument was calibrated and the next due date for calibration.  The government reserves the right to extend the calibration interval (next date due) without any impact or consequence to the manufacturer.
3.11.2 Warranty Label.  The contractor shall affix a warranty label to each PPA specifying instrument model number, nomenclature, manufacturer, FSCM/CAGE number, contract number, and warranty expiration date.
3.12 Calibration Interval.  Calibration interval requirements shall be in accordance with MIL-PRF 28800 paragraph 3.12 and as modified herein.  The manufacturer shall substantiate the calibration interval by providing the statistical data used to derive the interval.
3.13 Reliability.  Reliability shall be in accordance with MIL-PRF 28800 paragraph 3.13.
3.14 Maintainability.  The PPA shall be in accordance with MIL-PRF-28800 paragraph 3.14 and as modified herein.  The design shall permit isolation of faults, and repair down to the modular level (circuit card and sub-assembly level).
3.15 Performance.  Performance requirements for the PPA shall be in accordance with the sub-paragraphs below.  These requirements comprise the full performance requirement for the PPA and shall take precedence over any/all additional performance requirements that may be listed in MIL-PRF-28800.  Unless otherwise indicated, all performance specifications shall be met following a 30 minute warm-up period.
3.15.1 Power Sensor Input Channels.  The PPA shall have two power sensor input channels.
3.15.2 Peak Power Sensors.  The PPA shall be provided with two peak power sensors.
3.15.3 Display.  The PPA shall have a color LCD display capable of power versus time graphical depiction of the input signals.  Log and linear power scales shall be available.
3.15.4 Automatic Power Measurement.  The PPA shall provide automatic power measurement of the following parameters:  pulse peak power, pulse top average power, and CW power.  Automatic power measurements shall meet the power accuracy requirements in paragraph 3.15.10 with power levels from -20 dBm to +20 dBm.
3.15.5 Automatic Time Measurement.  The PPA shall provide automatic time measurement of the following parameters:  PRF, pulse delay between channels, pulse spacing, pulse width, rise time, and fall time.  The capability to select the mesial 25% or 50% for automatic time measurements shall be available.  The capability to select the proximal 1% or 10% and the distal 81% or 90% for automatic time measurements shall also be available.  Automatic time measurements shall meet the time accuracy requirements in paragraph 3.15.15 with power levels from -15 dBm to +20 dBm.
3.15.6 Manual Measurement.  The PPA shall have manual (cursor) measurement of all parameters listed in paragraphs 3.15.4 and 3.15.5.  Cursor power resolution shall be at least 0.01 dB in the log display mode and at least 4 digits (e.g. 10 nW when measuring a 20 (W power level) in the linear display mode.  Cursor time resolution shall be at least 1 ns.
3.15.7 Measurement Control.  The PPA shall have front panel control of all automatic and manual measurements listed in paragraphs 3.15.4 through 3.15.6.
3.15.8 Frequency Range.  The PPA and peak power sensor combined input frequency range shall be at least 500 MHz to 18 GHz.
3.15.9 Power Range.  The PPA and peak power sensor combined input power range in fast rise time (high bandwidth) mode shall be from at least -20 to +20 dBm.  CW input power range shall be from at least -20 to +20 dBm.
3.15.10 Absolute Power Measurement Accuracy.  The peak and CW absolute power measurement accuracy (RSS), excluding mismatch (between the source and the peak power sensor), for the PPA and peak power sensor combined shall be at least within the percentages below.
	POWER LEVEL
	RF CARRIER FREQUENCY

	
	500 MHz to 10 GHz
	( 10 GHz to 18 GHz

	+20 to -5 dBm
	( 5.0%
	( 5.5%

	( -5 to -15 dBm
	( 5.5%
	( 6.0%

	( -15 to -20 dBm
	( 6.5%
	( 7.0%


3.15.11 Power Linearity.  The peak and CW power linearity for the PPA and peak power sensor combined shall be at least ( 0.03 dB/5 dB change from -10 to +10 dBm.
3.15.12 Displayed Noise Floor.  The displayed noise floor for the PPA and peak power sensor combined shall be at least -25 dBm in the fast rise time (high bandwidth) mode.
3.15.13 Relative Offset.  The PPA shall have relative offset capability to allow for scaling in log or linear mode due to external equipment such as couplers, attenuators, or cables.  Offset range shall be at least from -30 to +70 dB with 0.01 dB of resolution.
3.15.14 Time Base Range.  The PPA time base range shall be selectable from at least 5 ns/div to 100 ms/div.
3.15.15 Time Measurement Accuracy.  The PPA time measurement accuracy for a single channel time measurement shall be at least ( 2 ns or ( 0.02%, whichever is greater.  For a dual channel time measurement, the accuracy shall be at least ( 4 ns or ( 0.02%, whichever is greater.  Time measurement accuracy shall apply to time intervals ( 100 (s.
3.15.16 Minimum Pulse Width.  The PPA and peak power sensor combined minimum pulse width shall be at least 50 ns.
3.15.17 Rise Time.  The PPA and peak power sensor combined displayed rise time shall be ( 10 ns with a peak power input level from at least -5 to +5 dBm.
3.15.18 Fall Time.  The PPA and peak power sensor combined displayed fall time shall be ( 10 ns with a peak power input level from at least -5 to +5 dBm.
3.15.19 Internal Trigger.  The PPA shall provide internal triggering of the signals applied to the power sensor input channels.
3.15.20 External Trigger Input.  The PPA shall provide a TTL compatible external trigger input.  The external trigger input connector shall be type BNC(f).
3.15.21 Trigger Delay.  The PPA shall have an adjustable trigger delay with internal or external triggering selected.  Delay range shall be at least ( 1 s with the time base set to 100 msec.
3.15.22 Trigger Delay Resolution.  The PPA internal or external trigger delay resolution shall be at least 1 ns with the time base set to 50 ns/div.
3.15.23 Trigger Hold-off.  The PPA shall have trigger hold-off capability with a maximum hold-off of at least 1 s.
3.15.24 Trigger Slope.  The PPA internal or external trigger slope shall be selectable between positive and negative.
3.15.25 Trigger Latency.  The PPA trigger latency shall be ( 200 ns from the internal trigger level of the signals applied to the power sensor input channels to the trigger output.
3.15.26 Internal Trigger Level Range.  The PPA internal trigger level range shall be from at least -20 to +20 dBm.
3.15.27 Internal Trigger Level Resolution.  The PPA trigger level resolution shall be at least 0.1 dB.
3.15.28 Internal Trigger Pulse Repetition Rate.  The PPA maximum internal trigger pulse repetition rate for the peak power sensor input channels shall be at least 1 MHz.
3.15.29 Trigger Output.  The PPA shall provide a TTL trigger output corresponding to the internal trigger which will be used to synchronize additional test equipment.  Trigger output pulse repetition rate shall be at least 100 kHz.  The trigger output connector shall be type BNC(f).
3.15.30 Peak Power Sensor Input Connectors.  The peak power sensor input connectors shall be precision type N(m).  The connectors shall be made from non-magnetic stainless steel or hardened beryllium copper.  The connectors shall mate non-destructively with type N(f) connectors complying with MIL-PRF-39012.
3.15.31 Peak Power Sensor Damage Level.  The peak power sensor damage level shall be at least +30 dBm for 1 (s peak signal and +23 dBm for CW signal.
3.15.32 Peak Power Sensor Input Impedance.  The peak power sensor input impedance shall be 50 ( nominal.
3.15.33 Peak Power Sensor Input SWR.  The peak power sensor input SWR shall be ( 1.25 with an RF carrier frequency ranging from 500 MHz to 18 GHz.
3.15.34 Peak Power Sensor Cables.  The peak power sensor input cables shall be at least 5 feet (1.5 m) in length.
3.16  Manuals (General).  The AWG technical manuals shall be in accordance with MIL-PRF-28800 paragraphs 6.61.- 6.64 and as modified below in paragraphs 3.16.1 through 3.16.3.
3.16.1  Each PPA shall be provided with updated commercial manual(s) to include operation, service, performance verification and calibration, in accordance with CDRL T001. The contents of the technical manuals shall include sections addressing safety, general information, use and installation maintenance, service and storage.  The manual shall also contain any required warnings, cautions and notes to prevent injury to personnel and damage to equipment. The warnings shall contain safety precautions where hazards such as high voltage, ESD, and RF radiation may be present during installation, operation, or maintenance.  The manual(s) shall be provided in PDF format on CD-ROM media.  There is no requirement for hardcopy manual(s).

3.16.2 Manuals (Reproducibility).  The government requests (in writing), the right to reproduce any portion of the manual(s) for “government use only”.  The intent of this is to make additional copies as required or post the manual files on government restricted websites to facilitate service and/or maintenance.
3.16.3 Manuals (Maintenance).  The manual(s) shall provide a list of recommended repair components, associated part numbers and a recommended level of maintenance philosophy to the modular level (circuit cards and/or sub-assemblies). CDRL T001 applies.
4 Warranty.  The AWG shall come with a manufacturers warranty and/or an extended warranty option as may be stipulated in this solicitation.

5.0   Unique Identification.
5.1 UID Data Elements.  The following is required per DFARS clause 252.211-7003, Paragraph 4(e):
• UID Type

• Issuing Agency Code

• UID Data Element

• Enterprise ID

• Original Part Number

• Serial Number

• Quantity Shipped

• Unit of Measure

• Description

• Unit Acquisition Cost

• Current Part Number Effective Date

• Current Part Number

5.2  UID Marking.  UID marking will be applied as a two-dimensional sticker label.

































































































































