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MILITARY SPECIFICATION

MODEM, FIBER OPTIC, MD-1272/G

This specification is approved for use by the Communications-Electronics Command, Department of the Army, and is available for use by all Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope.  This specification establishes the requirements for manufacture and acceptance of the Modem-Receiver-Transmitter, Fiber Optic, MD-1272/G, referred to as the FOM.  Minimum essential quality assurance provisions are delineated in Section 4.

1.2 Modem-Receiver-Transmitter (FOM) Description.  The FOM is a major unit of the Fiber Optic Transmission System (FOTS).  The FOM performs electro-optical conversion for full duplex transmission between the digital communications equipment within a shelter by electrically interfacing through a MS27468T17B35A type connector and a Fiber Optic Cable Assembly CX-13295/G outside the shelter by optically interfacing through a Fiber Optic Bulkhead Connector (FOBC).

Beneficial comments (recommendations, additions, deletions)and any pertinent data which may be of use in improving this document should be addressed to Commander, U.S. Army Communications-Electronics Command, ATTN:  AMSEL-LC-ED-MX, Fort Monmouth, N.J. 07703 by using the Standardization Document Improvement Proposal (DD Form 1426) appearing at the end of this document or by letter.��AMSC No. N/A									FSC 5895

Distribution Statement A		Approved for public release;�						distribution is unlimited.

�2. APPLICABLE DOCUMENTS

2.1 Government Documents.

2.1.1 Specifications, Standards, and Handbooks.  Unless otherwise specified, the following specifications, standards, and handbooks form a part of this document.

SPECIFICATIONS

	MIL-P-11268		Parts, Materials, and Processes Used in Electronic Equipment

	MIL-F-14072		Finish for Ground Signal Equipment

	MIL-C-38999		Connectors, Electrical Circuit Miniature, Quick Disconnect, General Specifications for

	MIL-C-83526/13(CR)	Connector, Fiber Optic, Circular, Hermaphroditic, Bulkhead Mounting, 2 Positions

	MIL-C-83526/15(CR)	Connector, Fiber Optic, Circular, Hermaphroditic, Dust Cover, 2 Positions

	MIL-I-46058		Conformal Coating

	MIL-F-49291		Cable Assembly, Fiber Optic (FOCA) CX-13295( )/G

STANDARDS

	FED-STD-595		Color

	MIL-STD-105		Sampling Procedure and Tables for Inspection by Attributes

	MIL-STD-130		Identification Marking of US Military Property

MIL-STD-252		Wired Equipment, Classification of Visual and Mechanical Defects

	MIL-STD-275		Printed Wiring for Electronic Equipment

	MIL-STD-461A		Electromagnetic Interference and Notice

	(Notice 4)		4 Characteristics, Requirements for Equipment

�	MIL-STD-462		Electromagnetic Interference �	(Notice 3)		Characteristics, Measurement of

	MIL-STD-721C		Definition of Terms for�Reliability/Maintainability

	MIL-STD-781		Reliability Test Exponential Distribution

	MIL-STD-810		Environmental Test Methods and Engineering Guidelines.

	MIL-STD-1472		Human Engineering Design Criteria for Military Systems, Equipment, and Facilities

	MIL-STD-2073-1		Standard Practices for Military Packaging

	MIL-STD-13231		Marking of Electronic Items

HANDBOOKS

	MIL-HDBK-454		General Guidelines for Electronic Equipment

	MIL-HDBK-471		Maintainability/Verification/�Demonstration/Evaluation

2.1.2 Other Government Documents and Drawings.  The following other Government documents and drawings form a part of this specification to the extent specified herein.  Unless otherwise specified, the issues shall be those in effect on the date of the solicitation.

CECOM DRAWING

	A3099781			Modem-Receiver-Transmitter, Fiber Optic, MD-1272/G

			And all associated Drawings		



	A3099804			Test Procedure, MD-1272/G

�OTHER DOCUMENTS

Title 10 Code of Federal Regulations, Parts 30 and 40

Fiber Optic Transmission System (Long Haul) (FOTS (LH)) Nuclear Survivability Criteria (U) (C) (Addendum to this specification)

2.2 Order of Precedence.  In the event of a conflict between the text of this specification and the references cited herein (except for associated detail specification or specification sheets), the text of this specification shall take precedence.  Nothing in this specification, however, shall supersede applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1 First Article Units.  When specified in the contract or purchase order, the contractor shall furnish first article units in accordance with 4.3.

3.2 Performance Characteristics.

3.2.1 Electrical Signal Interfaces.  The FOM electrical signal interfaces are a subset of all of the signals shown in Figure 1. The FOM electrical signal interfaces consist of (1) Conditioned Diphase (CDP) with Combined Voice/Data Orderwire (CVDOW), (2) Digital Maintenance Orderwire (MOW), (3) Balanced Non-Return-To-Zero (BNRZ), (4) Digital Voice Orderwire (DVOW), (5) Data Orderwire (DOW), (6) System Clock Input, (7) Summary Alarm Output, (8) Data Mode Select, and (9) MOW Mode Select.

The FOM outputs shall be capable of driving up to 100 feet of interconnecting cable.  This cable is not a part of the FOM.  The performance requirements specified in this document assume that the signals entering the FOM inputs shall meet the signal output requirements of this specification prior to launching into an interconnecting cable of up to 100 feet.

The FOM modes of operation, as well as the FOM electrical signal interfaces, are specified in the following paragraphs.

3.2.1.1 Mode Selection.  The FOM shall have two data modes of operation: (1) the BNRZ mode, and (2) the CDP mode, as specified in the following paragraphs.  The FOM shall also have two MOW timing modes:  (1) Retime mode, and (2) Transparent mode, as specified in the following paragraphs.  The data modes and MOW timing modes shall operate independent of each other.  The following modes of operation shall be verified in accordance with paragraph 4.5.2.3 for the BNRZ mode and paragraph 4.5.2.4 for the CDP mode.
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FIGURE 1.  EXTERNAL FOM INTERFACES

�3.2.1.1.1 Data Mode Selection.

3.2.1.1.1.1 BNRZ Mode.  When the Mode Select input is shorted to ground, the FOM shall operate in the BNRZ mode.  In this mode of operation, the FOM shall utilize as its data signal interfaces the MOW, BNRZ, DVOW, DOW, and System Clock inputs and outputs.

3.2.1.1.1.2 CDP Mode.  When the Mode Select input is left unconnected, the FOM shall operate in the CDP mode.  In this mode of operation, the FOM shall utilize as its data signal interfaces the CDP and MOW inputs and outputs.

3.2.1.1.2 MOW Timing Mode Selection.  The MOW Timing mode operation shall be verified in accordance with paragraph 4.5.4.31

3.2.1.1.2.1 Retime Mode.  When the MOW Retime input is left unconnected, the FOM shall operate in the MOW Retime mode.  In this mode of operation, the FOM shall utilize recovered MOW timing to retime the MOW data prior to exiting the FOM.

3.2.1.1.2.2 Transparent Mode.  When the MOW Retime input is shorted to ground, the FOM shall operate in the MOW Transparent timing mode.  In this mode of operation, the FOM shall not retime the MOW data exiting the FOM.

3.2.1.2 Data Rates.  The following data rate requirements shall be verified in accordance with paragraph 4.5.2.3 for the BNRZ mode and paragraph 4.5.2.4 for the CDP mode.

3.2.1.2.1 Balanced NRZ Mode.  When configured in the BNRZ mode, the FOM shall automatically accommodate NRZ data and timing for the following signals and data rates: MOW at 16 kb/s, BNRZ group data and timing from 72 kb/s to 18.72 mb/s, DVOW data and timing at 16 kb/s, DOW data and timing at 2 kb/s, and System Clock at 32 kb/s.

3.2.1.2.2 Conditioned Diphase Mode.  When configured in the CDP mode, the FOM shall automatically accommodate the following group data rates:  72, 128, 144, 256, 288, 512, 576, 1024, 1152, 1536, 2048, 2304, 4096, and 4608 kb/s.  In addition, a combined orderwire composed of a 16 kb/s DVOW and a 2 kb/s DOW, shall be accommodated at group data rates of 256 kb/s and higher.

3.2.1.3 Output Timing Jitter.  The following FOM output timing jitter specifications shall be verified in accordance with paragraph 4.5.4.33

3.2.1.3.1 Data/Timing Jitter.  The rms value of the timing jitter between transitions in data signals and the negative transitions of the related timing signals for signal outputs having a related timing signal shall be less than + 1% of a bit period.

�3.2.1.3.2 High Frequency Group Timing Jitter.  The peak jitter in BNRZ Clock output transitions relative to a transition 1000 + 50 cycles delayed in the BNRZ Clock signal shall be less than + 15% of a bit period.

3.2.1.3.3 Low Frequency Group Timing Jitter.  The peak jitter in Group Timing output transitions relative to the Group Timing source shall be less than + 5 bits when observed over a period of 10 seconds or greater.

3.2.1.4 Output Signal Balance.  The magnitude of difference between the magnitudes of the digital "1" level and the digital "0" level shall be less than 10% of the larger of the two.  This parameter shall be verified according to paragraph 4.5.4.5.

3.2.1.5 Short Circuit Protection.  The FOM driver and receiver shall withstand, without damage, either any line-to-ground short or any line-to-line shorts.  This shall be verified according to paragraph 4.5.4.30.

3.2.1.6 Conditioned Diphase (CDP) Signal Interfaces.

3.2.1.6.1 CDP Output Voltage Levels.  The diphase group signal output voltage into a 58-ohm dummy load shall be 1.5 V peak-to-peak ± 20%.  The CVDOW output voltage, when measured into a dummy load of 58 ohms, shall be +0.25 V ± 10% for a digital "1", and -0.25 V ± 10% for a digital "0".  This shall be verified according to paragraph 4.5.3.4.

3.2.1.6.2 CDP Receiver Input Sensitivity.  The diphase receiver shall produce the correct digital levels when the received group data signal is between 1.0 V and 4.0 V peak-to-peak and/or the CVDOW is between 0.4 V and 1.2 V peak-to-peak.  This shall be verified according to paragraph 4.5.3.6.

3.2.1.6.3 CDP Output Impedance.  The conditioned diphase output impedance shall be 58 ohms + 15% for data rates from 72 kbps to 4608 kbps.  This shall be verified according to paragraph 4.5.4.8.

3.2.1.6.4 CDP Output Rise and Fall Times.  The rise and fall times of the diphase output when measured into a dummy load of 58-ohms shall be less than 30 ns at all data rates.  This shall be verified according to paragraph 4.5.4.6.

3.2.1.6.5 CDP Output Asymmetry.  The displacement of the center zero crossing of a conditioned diphase zero bit from the ideal center of the bit shall not be more than +/-5% of the total bit period.  This shall be verified according to paragraph 4.5.4.12.

�3.2.1.6.6 CDP Input Asymmetry.  The diphase receiver shall operate error-free at each data rate when a signal transmitted with +/-5% asymmetry is received over a cable length of 100 feet with M17/113-RG316 cable.  This shall be verified according to paragraph 4.5.4.13.

3.2.1.7 Maintenance Orderwire (MOW) Signal Interfaces.  The MOW signals shall conform to the requirements of the BNRZ signals in Section 3.2.1.8 with its subparagraphs and test requirements, except as follows.

3.2.1.7.1 MOW Output Voltage Slew Rate and Rise/Fall Times.  There is no specification requirement for this parameter.

3.2.1.7.2 MOW Clock/Data Output Phasing.  The time difference between the upward transition of the clock signal and either the upward or downward transition of the data signal shall be no more than + 1500 ns.  This shall be verified according to paragraph 4.5.4.4.

3.2.1.7.3 MOW Output Clockwidths.  The positive half of the clock waveform shall be equal to half the period + 1500 ns.  This shall be verified according to paragraph 4.5.4.9.

3.2.1.8 Balanced Non-Return-To-Zero (BNRZ) Signal Interfaces.

3.2.1.8.1 BNRZ Output Line-To-Line Voltage Levels.  The line-to-line voltage shall be between +0.1 volt and +4.0 volt for a digital "1", and -0.1 volt and -4.0 volt for a digital "0" when measured into a 100-ohm dummy load.  This shall be verified according to paragraph 4.5.3.2.

3.2.1.8.2 BNRZ Receiver Input Sensitivity.  The receiver shall deliver the proper digital output when a line-to-line voltage of +50.0 mV (for a digital "1") or -50.0 mV (for a digital "0") is applied to the receiver input.  This shall be verified according to paragraph 4.5.3.5.

3.2.1.8.3 BNRZ Input Impedances.  The input impedance shall be 100 ohms + 10%.  This shall be verified according to paragraph 4.5.4.7.

3.2.1.8.4 BNRZ Output Voltage Slew Rate and Rise/Fall Times.  When 100 feet of RG-108A/U cable terminated in a 78-ohm dummy load is connected to the MD-1272/G driver output, the transition between ±40.0 mV (either direction) shall take no more than 10 ns for group rate signals up to 18.72 Mbps.  This shall be verified according to paragraph 4.5.4.6.

�3.2.1.8.5 BNRZ Clock/Data Output Phasing.  For those data signals having a related clock signal, the time difference between the upward transition of the clock signal, and either the upward or downward transition of the data signal, shall be no more than + 13% of a bit period for the group rate signals up to 4.608 Mbps, and + 10 ns for the 9.36 and 18.72 Mbps signals.  This shall be verified according to paragraph 4.5.4.4.

3.2.1.8.6 BNRZ Output Offset Voltage.  The magnitude of the offset voltage measured between the center tap of a 100-ohm dummy load and ground shall not be greater than 3 volts.  This shall be verified according to paragraph 4.5.3.2.

3.2.1.8.7 BNRZ Output Clockwidths.  The positive half of the clock waveform shall be equal to half the period ± 6.5% for group rate timing signals up to 4.608 MHz, and ± 6 ns for the 9.36 and 18.72 MHz timing signals.  This shall be verified according to paragraph 4.5.4.9.

3.2.1.8.8 BNRZ Output Line-To-Ground Voltage Levels.  The magnitude of the line-to-ground voltage level shall not exceed 3.0 volts.  This shall be verified according to paragraph 4.5.4.27.

3.2.1.9 Digital Voice Orderwire (DVOW) Signal Interfaces.  The DVOW signals shall conform to the requirements of the BNRZ signals in Section 3.2.1.8 with its subparagraphs and test requirements, except as follows.

3.2.1.9.1 DVOW Output Voltage Slew Rate and Rise/Fall Times. There is no specification requirement for this parameter.

3.2.1.9.2 DVOW Clock/Data Output Phasing.  The time difference between the upward transition of the clock signal and either the upward or downward transition of the data signal shall be no more than + 1500 ns.  This shall be verified according to paragraph 4.5.4.4.

3.2.1.9.3  DVOW Output Clockwidths.  The positive half of the clock waveform shall be equal to half the period + 1500 ns.  This shall be verified according to paragraph 4.5.4.9.

3.2.1.10 Data Orderwire (DOW) Signal Interfaces.  The DOW signals shall conform to the requirements of the BNRZ signals in Section 3.2.1.8, with its subparagraphs and test requirements, except as follows.

3.2.1.10.1 DOW Output Line-To-Line Voltage Levels.  For the DOW signals, the minimum line-to-line voltage shall be between +0.5 volt and +3.0 volt for a digital "1", and -0.5 volt and -3.0 volt for a digital "0" when measured into a 100-ohm dummy load.  This shall be verified according to paragraph 4.5.3.3.

�3.2.1.10.2 DOW Output Voltage Slew Rate and Rise/Fall Times. There is no specification requirement for this parameter.

3.2.1.10.3 DOW Clock/Data Output Phasing.  The time difference between the upward transition of the clock signal and either the upward or downward transition of the data signal shall be no more than + 1500 ns.  This shall be verified according to paragraph 4.5.4.4.

3.2.1.10.4 DOW Output Clockwidths.  The positive half of the clock waveform shall be equal to half the period + 1500 ns.  This shall be verified according to paragraph 4.5.4.9.

3.2.1.10.5 DOW Unterminated Output Voltages.  For the DOW data and timing outputs, the maximum voltage into an open circuit shall be +3.0 volts for a digital "1", and -3.0 volts for a digital "0". This shall be verified according to paragraph 4.5.4.14.

3.2.1.11 System Clock Input Signal Interface.

3.2.1.11.1 System Clock Receiver Input Sensitivity.  The receiver shall deliver the proper digital output when a line-to-line voltage of +50.0 mV (for a digital "1"), or -50.0 mV (for a digital "0"), is applied to the receiver input.  This shall be verified according to paragraph 4.5.3.5.

3.2.1.11.2 System Clock Autophase.  The system clock autophase circuit shall select the proper transition of the clock to re-time the incoming DOW or DVOW data.  This shall be verified according to paragraph 4.5.4.26.

3.2.1.12 Summary Alarm Output Signal Interface.  The FOM Summary Alarm output shall provide a logical "OR" of a fault in the multiplexer or optical transmitter, or a fault due to loss of frame sync detection.  The Summary Alarm output driver shall be the collector of a PNP transistor.  The transistor shall be in the "ON" state in the event that power is supplied to the FOM and a fault has been detected within the FOM.  The Summary Alarm output shall meet the following specifications:

	Output Voltage (alarm "ON") > + 4.0 VDC

	Output Current (alarm "ON") from 20 mA to 50 mA DC

Leakage Current (alarm "OFF") < 0.1 mA @ 0 volts between alarm output and ground.

The Summary Alarm output shall not be damaged by the application of a voltage to the Summary Alarm connector pin of ± 15 volts DC or less.  The operation of the Summary Alarm output shall be according to paragraph 4.5.2.2.

�3.2.2 Optical Signal Interfaces.  The FOM optical signal interfaces shall consist of an optical output signal and an optical input signal.  Both of the optical signals shall operate at an aggregate data rate and shall use a data format specified in the following paragraphs.

3.2.2.1 Optical Signal Data Rate and Format.  The aggregate data rate of each optical signal shall be 23.552 Mb/s, and the format shall be scrambled NRZ.  The scrambling technique shall be a 27- 1 scrambler, according to Figure 2,  and self-synchronizing descrambler, which is the inverse of the scrambler.  The framing format, prior to scrambling, shall conform to that shown in Figure 3.  The optical signal data rate and data format shall be verified according to paragraph 4.5.4.34.

3.2.2.2 Optical Data Link Performance.  The FOM shall operate according to the performance specified herein, at the minimum optical input optical power limits with no more than 10 sync loss event (on average) per 23.6 minutes.  This shall be verified according to paragraphs 4.5.3.7 and 4.5.3.8. 

3.2.2.3 Optical Output Characteristics.

3.2.2.3.1 Average Power.  The minimum and maximum average optical output power, referenced to the input to the optical fiber in the first FOCA for the three temperature levels, shall be as specified below.  Average power refers to a 50% duty cycle square wave.

Temperature�Minimum Power�Maximum Power��-35°C�-16.5dBm�- 7.5dBm��+25°C�-19.5dBm�-10.7dBm��+52°C�-21.7dBm�-13.0dBm��These levels shall not degrade more than 0.6 dB when subjected to the nuclear threat levels described in the CECOM document FOTS (LH) Nuclear Survivability Criteria.  This shall be verified according to paragraph 4.5.2.5.

3.2.2.3.2 Central Wavelength.  The central wavelength of the optical output signal at 25°C shall be 1290 nm + 20 nm.  This shall be verified according to drawing A3099968.

3.2.2.3.3 Spectral Width.  The maximum spectral width of the optical output signal over the FOM operational temperature range shall be 150 nm.  This shall be verified according to drawing A3099968.
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FIGURE 2.  FOM DATA SCRAMBLER LOGIC DIAGRAM

��

FIGURE 3.  FOM OPTICAL SIGNAL FRAMING FORMAT

�3.2.2.3.4 Extinction Ratio.  The Extinction Ratio (ER), defined as the ratio of the optical power transmitted when the modulated signal is at its highest level to when the modulated signal is at its lowest level, shall be such that it produces a minimum of 10dB difference between the optical power levels.  This shall be verified according to paragraph 4.5.4.35.

3.2.2.3.5 Rise and Fall Times.  The optical transmitter rise and fall time shall not exceed 8 ns.  This shall be verified according to paragraph 4.5.4.28.

3.2.2.4 Optical Input Signal Characteristics.  The FOM shall be capable of receiving the optical output signal, as specified in Sections 3.2.2.1 and 3.2.2.3.  

3.2.2.4.1 Optical Receiver Sensitivity.  Receiver sensitivity is the lowest received power level required to maintain the data link performance specified in paragraph 3.2.2.2.  It includes the losses due to the FOBC and glass pigtails.  The maximum acceptable sensitivities as a function of temperature shall be:

Temperature�Received Optical Levels��-35°C�-46.0dBm��+25°C�-45.5dBm��+52°C�-44.6dBm��The nuclear degradation of the optical levels receiver sensitivity shall not exceed 2.3 dB when subjected to the nuclear threat levels specified in the document FOTS (LH) Nuclear Survivability Criteria. This shall be verified according to paragraph 4.5.3.7.

3.2.2.4.2 Optical Input Overload.  The FOM optical receiver shall operate to an average optical power level of -7.5 dBm, without degradation to the group data output.  This shall be verified according to paragraph 4.5.3.8.  

3.2.3 Electrical Power Interface.  

3.2.3.1 Operational Input Voltage Characteristics.  The FOM shall operate per this specification when supplied, from an external power supply, an input voltage of + 5VDC ± 0.25 VDC with a maximum ripple of 50mVp-p (millivolts peak-to-peak) up to 50kHz.  This shall be verified in accordance with paragraph 4.5.4.10.

3.2.3.2 Overvoltage Protection.  The FOM shall contain input overvoltage protection.  The FOM shall not be damaged and shall meet specification requirements after being subjected to an input voltage of +6.2 VDC for a short duration in accordance with paragraph 4.5.4.11.

�3.2.3.3 Undervoltage Protection.  The FOM shall contain input undervoltage protection.  The FOM shall not be damaged and shall meet specification requirements after being subjected to an input voltage of +3.75 VDC for a short duration in accordance with paragraph 4.5.4.11.

3.2.3.4 Reverse Polarity Protection.  The FOM shall not be damaged and shall meet specification requirements after being subjected to a reverse 5 VDC at 1 ampere applied to the input voltage terminals. This shall be verified in accordance with paragraph 4.5.4.36.

3.2.3.5 Power Consumption.  The total power consumption of the FOM shall not exceed 3.75 watts in accordance with paragraph 4.5.2.6.

3.2.4 Maintenance and Diagnostics Capabilities.  The FOM shall contain maintenance and diagnostics (M&D) capabilities in the form of Built-in-Test (BIT) and internal test points.

3.2.4.1 BIT Capabilities.  The FOM shall contain a BIT capability, which shall continuously monitor operations and provide a summary alarm signal per paragraph 3.2.1.12. This requirement shall be verified IAW para. 4.5.2.2 (Summary Alarm Output Test)

3.2.4.2 Test Points.  The FOM shall contain internal test points which shall provide the following information:

	(1) Received signal level at the optical receiver

	(2) Current waveform of transmitter LED

	(3) Electro/Optical (E/O) converter fault

	(4) O/E converter fault

	(5) Power supply voltages

This requirement shall be verified in accordance with paragraph 4.4.

3.3 Physical Characteristics.

3.3.1 Design and Construction.  All essential requirements covering the design and construction of the Modem-Receiver-Transmitter, Fiber Optic, MD-1272/G, are controlled by production drawings and are listed below.  Detailed specifications are included in the following paragraphs.

	A3099781			Modem-Receiver-Transmitter, Fiber Optic, MD-1272/G

�3.3.2 Size.  The MD-1272/G dimensions shall not exceed 4 inches in length, 3.75 inches in width, and 4 inches in height, excluding the external optical and electrical connectors (Figure 5).  This shall be verified in accordance with paragraph 4.5.4.20.

3.3.3 Weight.  The weight of the FOM, including connectors and covers, shall not exceed 4.0 pounds.  This shall be verified in accordance with paragraph 4.5.4.21.

3.3.4 Connectors.  Verification of connector characteristics (except mating connectors) shall be in accordance with paragraph 4.4.

3.3.4.1 Electrical Connectors.

3.3.4.1.1 Construction.  The electrical connector shall be a scoop-proof receptacle type MS27468T17B35A per MIL-C-38999, and shall provide all external electrical interface connections.

3.3.4.1.2 Pinout.  The electrical connector pinout shall conform to Figure 6.

3.3.4.1.3 Mating Connector.  Although not required to be provided with the FOM, in order to ensure compatibility, the mating electrical connector shall be MS27467T17B35S per MIL-C-38999.

3.3.4.2 Fiber Optic Bulkhead Connector (FOBC)

3.3.4.2.1 Construction.  The FOBC shall be manufactured per A3102602 and IAW MIL-C-83526/13(CR) and shall be procured for assembly into the FOM, complete with a captivated dust cap.  Mating of connector halves shall be accomplished without the use of special tools or equipments.

3.3.4.2.2 Pinout.  The transmit fiber (optical signal out of the FOM) shall be connected to pin 1 of the FOBC.  The receive fiber (optical signal into the FOM) shall be connected to pin 2 of the FOBC.

3.3.4.2.3 Fiber Attachment.  The fiber index and numerical aperture shall be as specified IAW Specification MIL-F-49291.  The transmit fiber color shall be orange and the receive fiber color shall be blue.

3.3.4.2.4 Mating Connector.  Although not required to be provided with the FOM, in order to ensure compatibility, the mating optical connector shall be manufactured per A3102575 and shall conform to MIL-C-83526/13(CR).

3.3.5 Conformal Coating.  Printed wiring assemblies and multi-layer printed wiring assemblies shall be conformal coated IAW MIL-STD-275, with a coating material which conforms to MIL-I-46058. This shall be verified in accordance with paragraph 4.4.
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FIGURE 5.  ROA MECHANICAL OUTLINE
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FIGURE 6.  PINOUT FOR FOM ELECTRICAL CONNECTOR
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**ALL power returns must be tied together.

FIGURE 6.  PINOUT FOR FOM ELECTRICAL CONNECTOR (continued)

�3.3.6 Identification and Marking.  All identification and marking shall be verified in accordance with paragraph 4.4.

3.3.6.1 Marking.  The FOM, including all assemblies, subassemblies, modules, printed wiring board assemblies, etc., shall be marked in accordance with MIL-STD-13231 and MIL-STD-130. Each FOM shall be marked using a nameplate with a unique serial number.  Wherever practical, parts and assemblies shall be so designed that their identification markings will be readily visible with minimum disassembly of the equipment.

3.3.6.2 Warranty Label.  If the Contract or Purchase Order requires a Warranty, then each warranted unit shall have a warranty label affixed in accordance with MIL-STD-130.  Each warranty label shall, as a minimum, identify the unit as warranted material and provide the warranty expiration date.

3.3.7 Interchangeability.  Interchangeability between like assemblies, subassemblies including modules, and spare/repair parts shall be in accordance with Guideline 7 of MIL-HDBK-454.  This shall be verified in accordance with paragraphs 4.4 and 4.5.4.29.

3.3.8 Materials, Processes, and Parts.  Materials, processes, and parts shall be in accordance with MIL-P-11268, unless otherwise specified herein or unless otherwise specified in the configuration item baseline (level 3 drawings, specifications, or test documentation).  This shall be verified in accordance with paragraph 4.4.

3.3.9 Finish and Color.  The FOM shall be finished in accordance with MIL-F-14072 with the final finish coat enamel conforming to TT-E-528 lusterless color gray, No. 36118, Film X, IAW FED-STD-595. This shall be verified in accordance with paragraph 4.4.

3.3.10 Workmanship.  Workmanship shall conform to Guideline 9 of MIL-HDBK-454 and shall be verified in accordance with paragraph 4.4.

3.3.11 Safety.  The safety requirements shall be in accordance with Guideline 1 of MIL-HDBK-454 and shall be verified in accordance with paragraphs 4.4.

3.3.11.1 Personnel Safety.  The MD-1272/G shall be manufactured to minimize the probability of and severity of injury to personnel.

3.3.11.2 Mechanical Safety.  Exposed edges shall be rounded to a minimum radius of 0.04 inch (1mm), and exposed corners to a minimum of 0.5 inch (12.7mm).

�3.3.11.3 Chemical Safety.  The FOM shall contain no material or component, which during any phase of the product life cycle, will evolve toxic gases, vapors, fumes, or droplets.  Additionally, no treated materials that are identified in the toxic substance list published by the National Institute for Occupational Safety and Health shall be used.  

3.3.11.4 Radioactive Material.  The FOM shall be manufactured in compliance with Title 10, Code of Federal Regulations, regarding radioactive materials.

3.3.11.5 Equipment Protection.  Any mismatch of couplings, linkage, leads, and electrical connections for the FOM shall be prevented.  The contractor shall ensure that MD-1272/G minimizes equipment damage, degradation of efficiency, or mission failure due to:

	(1) Operator-induced errors

	(2) Improper cabling

	(3) Secondary failures

	(4) Installation, storage, operation, handling, maintenance, and transportation

3.3.12 Human Engineering.  The FOM design shall be in accordance with MIL-STD-1472.  This shall be verified in accordance with paragraphs 4.4.

3.4 Reliability.  The FOM shall have a lower test minimum (threshold) Mean-Time-Between-Failure (MTBF) of 30,000 hours.  MTBF shall be demonstrated IAW the reliability test of paragraph 4.5.6.

3.5 Semiconductor devices and integrated circuits.  The semiconductor devices and integrated circuits shall meet the requirements of MIL-HDBK-454, Guidelines 30 and 64.

3.6 Environmental Characteristics.

3.6.1 Temperature.

3.6.1.1 Operating.  The FOM shall be operable without degradation in specified performance at temperatures from -35°C (-30°F)to +52°C (125°F) in accordance with paragraphs 4.5.4.15 and 4.5.4.16.

3.6.1.2 Storage and Transit.  The FOM in storage or transit shall withstand ambient temperatures from -57°C (-70°F) to +71°C (160°F) in accordance with paragraphs 4.5.4.15 and 4.5.4.16.

�3.6.2 Humidity.  The MD-1272/G shall maintain specified performance when exposed to a relative humidity of 95% + 5% at +28°C (+83°F) during continuous and intermittent periods of operation, including conditions where condensation forms in and on the equipment as both water and frost.  This shall be verified in accordance with paragraph 4.5.4.19.

3.6.3 Altitude.  The following altitude specifications shall be verified in accordance with paragraph 4.5.4.22.

3.6.3.1 Operating.  The FOM shall sustain no physical damage or degradation in specified operational performance under atmospheric pressure corresponding to the operational pressures of sea level to 10,000 ft. (3,050m).

3.6.3.2 Storage and Transit.  The FOM shall sustain no physical damage or degradation in specified operational performance following atmospheric pressure corresponding to the storage and transit pressures of sea level to 40,000 ft. (12,200m).

3.6.4 Vibration.  The FOM shall withstand dynamic vibrational stresses (X, Y, and Z axes) expected in the service vibration environment without degradation of specified performance in accordance with paragraph 4.5.4.17.

3.6.5 Shock.  The FOM, in its transportation configuration, shall withstand shock encountered during transit, servicing, or installation without degraded performance.  After experiencing the shock test, in accordance with paragraph 4.5.4.18, the FOM shall show no evidence of damaged components which would degrade performance.

3.6.6 Salt Fog.  The MD-1272/G in the transportation/storage and operating modes shall withstand prolonged exposure to a salt-laden atmosphere without degradation of material surfaces or to specified operational performance.  This shall be verified in accordance with paragraph 4.5.4.23.

3.6.7 Fungus.  The FOM shall be resistant to fungi and shall not be adversely affected by fungi under conditions favorable to its development, namely high humidity, warm atmosphere, and presence of organic salt.  This shall be verified in accordance with paragraph 4.5.4.24.

�3.6.8 Electromagnetic Interference (EMI).  The FOM shall comply with the following emission and susceptibility requirements of MIL-STD-461A Notice 4.

CE01�(30Hz to 50kHz)��CE03�(30Hz to 50kHz)��CE04�(50kHz to 50MHz)��CE05�(50kHz to 50MHz)��RE02�(14kHz to 1GHz)��RE02.1�(14kHz to 1GHz)��CS01*�(30Hz to 50kHz) *Injected voltage level shall be 50mV, P-P��CS02�(50kHz to 400MHz)��CS06���RS03�The FOM shall not malfunction, exhibit undesirable response or provide measurable degraded performance beyond the tolerance provided in this specification when immersed in the following electric fields for RS03.2.��

Frequency Range�Field Intensity Level�Modulation Characteristic��10kHz to 1.9MHz�1 Volt/Meter�AM 50%, 1000 Hz Tone��2MHz to 29.9MHz�5 Volt/Meter�AM 50%, 1000 Hz Tone��30MHz to 75.9MHz �10 Volt/Meter�FM 8kHz Deviation, 1kHz Tone��76MHz to 399.9MHz�10 Volt/Meter�AM 50%, 1000 Hz Tone��400MHz to 1GHz�10 Volt/Meter�Pulse, 0.1 µsec Pulse Width, 400 pps��This requirement shall be verified according to paragraph 4.5.4.25.

3.6.9 Environmental Stress Screening (ESS).  The contractor shall conduct temperature shock test, random vibration test, and temperature cycling tests on all FOMs, followed by Group A Electrical Testing.

3.6.10 Deleted

�4. QUALITY ASSURANCE

4.1 Responsibility for Inspection.  Unless otherwise specified in the contract or purchase order, the contractor is responsible for the performance of all inspection requirements as specified herein. Except as otherwise specified in the contract or purchase order, the contractor may use his own or any other facilities suitable for the performance of the inspection requirements specified herein, unless disapproved by the Government.  The Government reserves the right to perform any of the inspections set forth in the specification where such inspections are deemed necessary to assure supplies and services conform to prescribed requirements.

4.1.1 Responsibility for Compliance.  All items must meet all requirements of Sections 3, 4, and 5.  The inspection set forth in this specification shall become a part of the contractor's overall inspection system or quality program.  The absence of any inspection requirements in the specification shall not relieve the contractor of the responsibility of assuring that all products or supplies submitted for Government acceptance comply with all requirements of the contract.  Sampling inspection, as part of the manufacturing operations, is an acceptable practice to ascertain conformance to requirements;  however, this does not authorize submission of known defective material, either indicated or actual, nor does it commit the Government to accept defective material.

4.1.2 Test Procedures, Methods, and Facilities.  All inspections shall be performed IAW the test criteria, procedures, methods, and test facilities requirements of a contractor prepared, Government-approved test plan, approval of which is a mandatory prerequisite for the start of any formal First Article Test (FAT) or production quality conformance acceptance testing on contract.  The contractor is responsible for providing all special test equipment/test facilities necessary for the conduct of tests required to be performed to verify and confirm compliance with specified performance characteristics or other requirements. Government approval of any Special Test Equipment (STE), utilized by the contractor for test at the module/printed circuit board level or above, is required.  The STE shall be sufficiently described in the FAT Plan and acceptance of the STE shall be accomplished via FAT Plan acceptance.

�4.2 Classification of Tests/Inspections.  The FOM inspection requirements specified herein are classified as follows:

(1)	First Article Test/Inspections (paragraph 4.3) - does not include preparation for delivery.

(2)	Inspections covered by subsidiary documents (paragraph 4.4)

(3)	Quality conformance inspections/tests

a.	Quality conformance inspection of equipment before preparation for delivery (paragraph 4.5)

b.	Quality conformance inspection of preparation for delivery (paragraph 5.1)

4.3 First Article Test (FAT) Program.  Unless otherwise specified in the contract or purchase order, the first article inspection shall be performed by the contractor

4.3.1 First Article Units.  The contractor shall furnish First Article Units of the complete equipment.

4.3.2 First Article Inspection.  The First Article Inspection shall consist of the inspections specified in subsidiary documents covering the items listed in 4.4 and the inspections specified in Table I. The inspections shall be performed in the following order: paragraph 4.4, para. 4.5.1, Group A per 4.5.2 for all units, Group B tests per 4.5.3, Group C tests per 4.5.4, and Group D per 4.5.6.

4.4 Inspections Covered by Subsidiary Documents.  The requirements listed in Table II shall be inspected under the applicable subsidiary documents as part of the inspection required by this specification and the inspection requirements specified in the contract or purchase order.

As a part of regular production process and procedure, equipment items shall be given a complete mechanical (to include dimensional measurements) and visual inspection and test to determine that the physical characteristics specified herein are satisfied and the quality of materials and workmanship is in compliance with specified requirements.  These inspections shall be defined and performed in accordance with the Government-approved FAT plans.  The item shall be examined for the defects listed in MIL-STD-252.  The item shall be examined, as applicable, to determine compliance with those safety requirements of 3.3.11 that can be visually inspected. The identification and marking requirements of paragraph 3.3.6 shall be verified by visual and/or mechanical inspections.

�TABLE I - FIRST ARTICLE INSPECTION

Inspection�Req�Para�Test�Para�Samples�No.1, 2�Samples�No.3, 4�Samples�No.5�Samples�No.6�Samples�No.7-40��Inspections covered by subsidiary documents�4.4�4.4�X�X�X�X�ALL��ESS�3.6.9�4.5.1�X�X�X�X�ALL��Group A Inspection�Table III�X�X�X�X�ALL��Group B Inspection�Table IV�X�X�X�X�ALL��Group C Inspection�Table V�������Subgroup I���X������Subgroup II����X�����Subgroup III���������Altitude & Fungus�����X����Salt Fog & EMI������X���Subgroup III���������Electrical���X������Group D�3.4�4.5.6�����ALL��Deleted�3.6.10�4.5.7����X����TABLE II.  INSPECTIONS COVERED BY SUBSIDIARY DOCUMENTS

Requirements Paragraph�Description��3.2.2.3.2�Central Wavelength��3.2.2.3.3�Spectral Width��3.3.1�Design and Construction��3.3.4�Connectors��3.3.4.1�Electrical Connectors��3.3.4.1.1�Construction��3.3.4.1.2�Pinout��3.3.4.2�Fiber Optic Bulkhead Connector (FOBC)��3.3.4.2.1�Construction��3.3.4.2.2�Pinout��3.3.4.2.3�Fiber Attachment��3.3.5�Conformal Coating��3.3.6�Identification and Marking��3.3.6.1�Marking��3.3.6.2�Warranty Label (If required)��3.3.7�Interchangeability��3.3.8�Materials, Processes, and Parts��3.3.9�Finish and Color��3.3.10�Workmanship��3.3.11�Safety��3.3.12�Human Engineering��4.5 Quality Conformance Inspections/Tests of Equipment Before Preparation for Delivery.  The contractor shall perform all tests/inspections per this specification.  This does not relieve the contractor of his responsibility for performing any additional inspection that is necessary to control the quality of the product and to assure compliance with all specification requirements.

4.5.1 Environmental Stress Screening.  ESS shall be performed in accordance with Government-approved ESS procedures.  Prior to subjection to Group A quality conformance testing, each MD-1272/G shall be subjected to ESS.  Each failure that occurs shall be recorded. The failure shall be repaired and returned to test until it successfully operates without failure for 24 consecutive hours.

4.5.1.1 ESS Tests.  All FOMs and spare Circuit Card Assemblies shall be subjected to the following tests in the order listed:

�	(1)	Temperature Shock:

CCA's: -50° C to +70° C with a rate of change of 15° per minute for 20 cycles with the last being failure free. Performed with the power off.

Units: -35° C to +52° C with a rate of change of 10° per minute for 12 cycles with power on and the unit being monitored.  See figure 7.

	(2)	Electrical Test

	(3)	Random Vibration:

CCA's Intensity of .04g/hz 6g's at 10 minutes per axis power off. See figure 8

Units Same as above but with power on and monitored.

	(4)	Temperature Cycling Test per profile at figure 9

	(5)	Final Electrical

	(6)	Final Inspection

Alternative ESS tests may be implemented if approved by the Government.

4.5.1.2 Failure Review Board ESS Actions.  All ESS Testing failures shall be analyzed to the part level.  The contractor shall implement a Failure Review Board to review system level failures, make recommendations for failures that occur during final Group A Electrical test and inspection, and review corrective actions taken.

4.5.1.3 ESS of Subassemblies, Assemblies, and Modules of the MD-1272/G.  Prior to subjection to Group A quality conformance acceptance inspection, each circuit card assembly, and module of the MD-1272/G furnished separately as spare/repair parts on contract shall be subjected to ESS testing.  Testing shall be performed in accordance with a Government-approved ESS test plan.

4.5.2 Group A Inspections.  Group A Unit-Level Tests shall be conducted on each unit after completion of the ESS.  These tests are designed to demonstrate an acceptable level of performance and are used as the final electrical acceptance criteria for each unit. Discrete lots shall be formed from items that pass the 100% inspection.  Factors of the lot composition not defined shall be according to MIL-STD-105. 

�4.5.2.1 Order of Inspection Within Group A.  Group A tests shall be performed in the order shown in Table III or in the order specified in a Government approved FAT Plan; however, the tests shall be inclusive of all listed in paragraphs 4.5.2.2 through 4.5.2.6.

4.5.2.2 Summary Alarm Output Test.  The Summary Alarm Output requirements of paragraph 3.2.1.12 shall be tested by externally manipulating the FOM to place the FOM in a Summary Alarm condition (for example, provide the FOM an optical signal and then remove it).  While in a Summary Alarm condition, the FOM shall have been considered to pass if the Summary Alarm output sources between 20mA and 50mA into a LED or similar load.

4.5.2.3 Balanced NRZ Mode Operation Test.  The proper operation of the FOM while in the BNRZ mode per paragraphs 3.2.1.1.1.1 and 3.2.1.2.1 shall be verified by conducting short quantitative tests (BER or error-free seconds) at the data rates of 72 kbps and 18.72 mbps with the FOLBC mounted on the FOM FOBC.  The FOM shall operate error-free for 30 seconds under these conditions.

4.5.2.4 Conditioned Diphase Mode Operation Test.  The proper operation of the FOM while in the CDP mode per paragraphs 3.2.1.1.1.2 and 3.2.1.2.2 shall be verified by conducting short quantitative tests (BER or error-free seconds) at the data rates of 72 kbps and 4608 kbps with the FOLBC mounted on the FOM FOBC.  The FOM shall operate error-free for 30 seconds under these conditions.

4.5.2.5 Average Optical Power Output (25°C Test).  The FOM 25°C average optical power output shall be measured to confirm that the requirements of paragraph 3.2.2.3.1 are met.  It is recommended that the measurement be made using a "reference" adaptor cable to interface between the FOM FOBC and a calibrated optical power meter.

4.5.2.6 Input Electrical Power Consumption Test.  With the FOM stimulated at the data rate of 18.72 mbps powered at 5.25 VDC, and in the BNRZ mode of operation (or other acceptable "worst-case" condition), the measured FOM input electrical power consumption shall be less than that specified in paragraph 3.2.3.5.

�TABLE III - GROUP A PRODUCTION INSPECTION

Group A Inspection�Requirement Paragraph�Inspection Paragraph��Visual & Mechanical�See 4.4�4.4��Summary Alarm�3.2.1.12�4.5.2.2��Balanced NRZ Mode Operation�3.2.1.1.1.1�3.2.1.2.1�4.5.2.3��Conditioned Diphase Mode Operation�3.2.1.1.1.2�3.2.1.2.2�4.5.2.4��Average Optical Power Output (25°C)�3.2.2.3.1�4.5.2.5��Input Electrical Power Consumption�3.2.3.5�4.5.2.6��

4.5.3 Group B Inspection.  Group B inspection shall be performed on items that have passed Group A inspection. The inspection shall conform to Table IV.  Group B inspection shall be performed in the order shown in the Government-approved First Article Test Plan. The procedures for sample inspection of MIL-STD-105 using the special inspection level S-4 shall apply unless otherwise specified.

4.5.3.1 Reinspection of Conforming Group B Units.  Unless otherwise specified, sample units which have been subjected to and passed Group B inspection may be accepted on the contract provided all damage is repaired and the sample units are resubjected to and pass Group A inspection.

4.5.3.2 BNRZ Output Line-To-Line Voltage Levels Test (Except DOW).  While configured in the BNRZ mode, and with each FOM BNRZ output terminated in a 100-ohm dummy load, an oscilloscope and probe shall be used to measure the line-to-line output signal voltage levels of the following signals.  Each output shall be between +0.1 volt and +4.0 volt for a digital "1", and shall be between -0.1 volt and -4.0 volt for a digital "0", as specified in the following requirements paragraphs.

�

BNRZ Output Signal�Req Paragraph��BNRZ Data Out +�3.2.1.8.1��BNRZ Data Out -�3.2.1.8.1��BNRZ Clock (Timing) Out +�3.2.1.8.1��BNRZ Clock Out -�3.2.1.8.1��DVOW Data Out +�3.2.1.9��DVOW Data Out -�3.2.1.9��DVOW Transmit Clock Out +�3.2.1.9��DVOW Transmit Clock Out -�3.2.1.9��DVOW Receive Clock Out +�3.2.1.9��DVOW Receive Clock Out -�3.2.1.9��MOW Data Out +�3.2.1.7��MOW Data Out -�3.2.1.7��MOW Receive Clock Out +�3.2.1.7��MOW Receive Clock Out -�3.2.1.7��The BNRZ output offset voltage requirements of 3.2.1.8.6 shall be verified through calculations based upon the output line-to-line voltage measurements.

4.5.3.3 DOW Output Line-To-Line Voltage Levels Test.  While configured in the BNRZ mode, and with each FOM DOW output terminated in a 100-ohm dummy load, an oscilloscope and probe shall be used to measure the line-to-line output signal voltage levels of the DOW signals.  Each output shall be between +0.5 volt and 3.0 volt for a digital "1", and shall be between -0.5 volt and -3.0 volt for a digital "0", as specified in paragraph 3.2.1.10.1.

4.5.3.4 CDP Output Voltage Levels Test.  While configured in the CDP mode, and with the CDP output terminated in a 58-ohm dummy load, an oscilloscope and probe shall be used to measure the peak-to-peak output voltage levels to determine compliance with paragraph 3.2.1.6.1.  The CDP output (with or without the CVDOW present) shall have a 1.5 volt peak-to-peak + 20% signal.  The CVDOW shall be a signal which shall be +0.25 volt ± 10% for a digital "1", and shall be -0.25 volt ± 10% for a digital "0".

4.5.3.5 BNRZ Receiver Input Sensitivity Test.  While configured in the BNRZ mode, and with each FOM BNRZ input signal adjusted to be +50.0 mV for a digital "1" and -50.0 mV for a digital "0", at a data rate of 18.72 mbps, a short quantitative test (BER or error-free seconds) shall be conducted in order to determine compliance of the following signals with the appropriate requirements paragraph.  The FOM shall operate error-free for 30 seconds under these conditions.

�

BNRZ Input Signal�Req Paragraph��BNRZ Data In +/-�3.2.1.8.2��BNRZ Clock (Timing) In +/-�3.2.1.8.2��DVOW Data In +/-�3.2.1.9��DOW Data In +/-�3.2.1.10��MOW Data In +/-�3.2.1.7��System Clock In +/-�3.2.1.11.1��4.5.3.6 CDP Receiver Input Sensitivity Test.  While configured in the CDP mode, with the CDP input signal adjusted to be 1.0 volt peak-to-peak, and with the CVDOW input signal adjusted to be 0.4 volt peak-to-peak, at a data rate of 4608kbps, a short quantitative test (BER or error-free seconds) shall be conducted in order to determine compliance with the requirements of paragraph 3.2.1.6.2.  The FOM shall operate error-free for 30 seconds under these conditions.

4.5.3.7 Optical Receiver Sensitivity (+25°C) Test.  While configured in either data mode (BNRZ or CDP), and while being stimulated at the data rate of 18.72mbps for BNRZ or 4608kbps for CDP, quantitative measurements shall be made to determine compliance with the data link performance specified in paragraph 3.2.2.2, while receiving the minimum average optical power specified in paragraph 3.2.2.4.1 for +25°C.

4.5.3.8 Optical Input Overload Test.  While configured in either data mode (BNRZ or CDP), and while being stimulated at the data rate of 18.72mbps for BRNZ or 4608kbps for CDP, quantitative measurements shall be made to determine compliance with the data link performance specified in paragraph 3.2.2.2, while receiving the maximum average optical power specified in paragraph 3.2.2.4.2.

�TABLE IV - GROUP B PRODUCTION INSPECTION

Group B Inspection�Requirement Paragraph�Inspection Paragraph��BNRZ Output Line-to-Line Voltage Levels (Except DOW)�3.2.1.8.1�3.2.1.9�3.2.1.7�4.5.3.2��DOW Output Line-to-Line Voltage Levels�3.2.1.10.1�4.5.3.3��CDP Output Voltage Levels�3.2.1.6.1�4.5.3.4��BNRZ Receiver Input Sensitivity�3.2.1.8.2�3.2.1.9�3.2.1.10�3.2.1.7�3.2.1.11.1�4.5.3.5��CDP Receiver Input Sensitivity�3.2.1.6.2�4.5.3.6��Optical Receiver Sensitivity (+25°C)�3.2.2.2�3.2.2.4.1�4.5.3.7��Optical Input Overload�3.2.2.2�3.2.2.4.2�4.5.3.8��BNRZ Output Offset Voltage�3.2.1.8.6�4.5.3.2��

4.5.4 Group C Inspection.  Group C inspection shall be performed on units that have passed Groups A and B inspection.  The inspection shall consist of those listed in Table V (First Article) or Table VI (Production), whichever applies.  Samples shall be selected in accordance with 4.5.4.1.  No failures shall be allowed during Group C inspection.

4.5.4.1 Sampling of Group C Inspection.  Sampling for Group C Quality Conformance Inspections for the entire contract delivery quantities shall be in accordance with Subgroups I, II, and III requirements specified in 4.5.4.1.1 through 4.5.4.1.3 and the following, unless otherwise authorized by the Contracting Officer. Items to be subjected to Group C inspections shall be randomly selected from conforming Group A and Group B conforming lots.  The initial Group C on contract shall be the Group C inspections performed on First Article Test (FAT) samples.  Unconditional final approval of the First Article by the Contracting Officer will serve as the basis for the verification of compliance with the specified Group C, Subgroups I, II, and III inspections for equipment delivered during the period up to completion of the next corresponding Group C subgroup inspection

�specified herein to be performed on contract.  Acceptance of equipment during this interval is subject to the conditions set forth in the Contract SOW entitled Delivery, Conditional Acceptance and Failure of Group C Samples.

4.5.4.1.1 Subgroup I.  For Group C Subgroup I, two items shall be randomly selected from the first production lot.  This shall cover Group C requirements for the first three months of production.  For subsequent Group C inspections for Subgroup I, two production FOMs shall be selected for testing every three months over the length of the contract.

4.5.4.1.2 Subgroup II.  For Group C Subgroup II, two items shall be randomly selected from the first production lot.  This shall cover Group C Subgroup II inspection for the first three months of production.  Two FOMs shall be randomly selected every sixth month during the remainder of the contract for subsequent Group C Subgroup II inspections.

4.5.4.1.3 Subgroup III.  For Group C Subgroup III, two FOMs shall be randomly selected from the first production lot. Between the third month and the fifteenth month, two FOMs shall be randomly selected for Group C Subgroup III Production Testing, and two units shall be so tested every subsequent twelve months.

4.5.4.2 Order of Inspection Within Group C.  Group C inspection shall be performed in accordance with Table V, unless otherwise approved by the Government.

4.5.4.3 Reinspection of Conforming Group C Samples.  Unless otherwise specified, sample units which have been subjected to and passed Group C inspection may be accepted on the contract, provided all damage is repaired and the sample units are resubjected to and pass Group A.

4.5.4.4 BNRZ Clock/Data Output Phasing Test.  While configured in the BNRZ mode, and while being stimulated with a data rate of 18.72 Mbps, an oscilloscope and probe shall be used to measure the delay between the rising edge of the clock and the data edge boundary in order to determine compliance of the following clock/data signals with the following requirements paragraphs.  Measurements shall be referenced at the zero-voltage points of the signals.

BNRZ Output Signals�Requirements Paragraphs��BNRZ Clock/Data�3.2.1.8.5��DVOW Clock/Data�3.2.1.9.2��DOW Clock/Data�3.2.1.10.3��MOW Clock/Data�3.2.1.7.2���4.5.4.5 BNRZ Data Output Signal Balance.  While configured in the BNRZ mode, and while being stimulated with a data rate of 18.72mbps, an oscilloscope and probe shall be used to measure the absolute positive and absolute negative line-to-line voltage levels of the BNRZ Data output in order to determine compliance with paragraph 3.2.1.4.

4.5.4.6 Clock/Data Output Voltage Slew Rate and Rise/Fall Times Test.  While configured in the appropriate data mode, while terminated in the appropriate load, and while being stimulated with a data rate of 18.72mbps for BNRZ and 4608kbps for CDP, an oscilloscope and probe shall be used to measure the transition times (either direction) of the BNRZ Clock/Data outputs and the CDP Data output in order to determine compliance with paragraphs 3.2.1.8.4 and 3.2.1.6.4, respectively.

4.5.4.7 BNRZ Signals Input Impedances Tests.  While configured in the NRZ mode, input impedance measurements shall be conducted on the following input signals in order to determine compliance with the following requirements paragraphs.  The method to be used shall be detailed in the contractor-prepared, Government-approved test plans.

BNRZ Input Signal�Requirements Paragraphs��BNRZ Clock�3.2.1.8.3��BNRZ Data�3.2.1.8.3��DVOW Data�3.2.1.9��DOW Data�3.2.1.10��MOW Data�3.2.1.7��4.5.4.8 CDP Output Impedance Test.  While configured in the CDP mode, output impedance measurements shall be conducted on the CDP Data output in order to determine compliance with paragraph 3.2.1.6.3.  The method to be used shall be detailed in the contractor-prepared, Government-approved test plans.

4.5.4.9 BNRZ Output Clockwidths Test.  While configured in the BNRZ mode, while terminated with a 100 ohm load, and while being stimulated with a data rate of 18.72mbps, an oscilloscope and probe shall be used to measure the time between the rise and fall slopes at the zero voltage points for the following output signals in order to determine compliance with the following requirements paragraphs.

BNRZ Output Clock Signals�Requirements Paragraphs��BNRZ Clock�3.2.1.8.7��DVOW Clock�3.2.1.9.3��DOW Clock�3.2.1.10.4��MOW Clock�3.2.1.7.3���4.5.4.10 Power Supply Input Tolerance Test.  While in either the BNRZ mode with a data rate of 18.72mbps or the CDP mode with a data rate of 4608kbps, a 30 second error test shall be conducted on the appropriate interface signals, when the FOM input supply voltage is at its minimum, and then again when it is at its maximum, in order to determine compliance with the requirements of paragraph 3.2.3.1.  The FOM shall operate error-free for 30 seconds under these conditions.

4.5.4.11 Power Supply Input Protection Tests.  While in either the BNRZ mode or the CDP mode, a thirty second error test shall be conducted on the appropriate interface signals when the FOM power supply inputs are exposed to 120 seconds of the under voltage and then the over voltage requirements of paragraphs 3.2.3.3 and 3.2.3.2, respectively.  The FOM shall operate error-free under these conditions.

4.5.4.12 CDP Output Asymmetry Test.  While in the CDP mode, while terminated in a 58 ohm load, and while being stimulated with a data rate of 4608kbps, an oscilloscope and probe shall be used to measure the displacement of the center zero crossing of the CDP Data output zero bit from the ideal center of the bit in order to determine compliance with the requirements of paragraph 3.2.1.6.5.

4.5.4.13 CDP Input Asymmetry Tolerance Test.  While in the CDP mode, and while being stimulated with a data rate of 4608kbps, a 30 second error test shall be conducted on the appropriate interface signals when the FOM CDP Data input is exposed to a signal with +5% asymmetry and then -5% asymmetry in order to determine compliance with the requirements of paragraph 3.2.1.6.6.  The FOM shall operate error-free for 30 seconds under these conditions.

4.5.4.14 Unterminated DOW Output Voltage Test.  While configured in the BNRZ mode, while providing no termination for the DOW Data and Clock outputs, and while being stimulated with a data rate of 18.72mbps, an oscilloscope and probe shall be used to measure the line-to-line positive and negative voltage levels of the DOW Data and DOW Clock outputs in order to determine compliance with paragraph 3.2.1.10.5.

4.5.4.15 High Temperature (Storage and Operating).  The MD-1272/G shall meet the requirements of paragraphs 3.6.1.1 and 3.6.1.2 by being placed in a controlled temperature chamber and being subjected to the specified high-operating and non�operating temperatures.  Testing shall be conducted per MIL�STD�810D, Method 501.2, Procedures I (Storage), and II (Operating).  Baseline tests shall be performed before, during, and after both operating and storage temperature extremes.  The MD-1272/G shall be capable of operating over the operational temperature range with no degradation in performance.  The MD-1272/G shall exhibit no degradation in performance following exposure to the high storage temperature extremes.

�4.5.4.16 Low Temperature (Storage and Operating).  The MD-1272/G shall meet the requirements of paragraphs 3.6.1.1 and 3.6.1.2 by being placed in a controlled temperature chamber and being subjected to the specified low-operating and non�operating temperatures.  Testing shall be conducted per MIL�STD�810D, Method 502.2, Procedures I (Storage), and II (Operating).  Baseline operational performance tests shall be performed before, during, and after both operating and storage low-temperature extremes.  The MD-1272/G shall be capable of operating over the operational temperature range with no degradation in performance.  The MD-1272/G shall exhibit no degradation in performance following exposure to the low storage temperature extremes.

4.5.4.17 Vibration.  The MD-1272/G in its transport configuration shall meet the requirements of paragraph 3.6.4 and shall be vibrated along each axis in accor�dance with MIL�STD�810D, Method 514.3, Category 1, Test Procedure I, Figures 514.3�7, 514.3�8, and 514.3�9.  Vibration input shall be from 10 to 200 cycles per second (CPS), 180 minutes per axis, along three mutually perpendicular axes (X, Y, and Z).  Baseline operational performance tests shall be accomplished prior to vibration and then shall be repeated upon completion of vibration in each axis.  The test shall demonstrate that the FOM performance shall not be degraded due to the vibration levels of this test.  

4.5.4.18 Shock.  The MD-1272/G shall meet the requirements of paragraph 3.6.5.  Testing shall be conducted according to the Shock, Transit Drop Test of MIL�STD�810D, Method 516.3, Procedure IV.  The MD-1272/G in its shipping carton shall be placed in all practical service positions and dropped, using each edge as a pivot while in each service position.  Operational performance tests shall be accomplished prior to the shock test.  Upon completion of these tests, the MD-1272/G shall be inspected and the operational performance tests shall be rerun.  There shall be no evidence of damaged components or degraded performance due to the shock test.

4.5.4.19 Humidity.  The MD-1272/G shall meet the requirements of paragraph 3.6.2 and shall be placed in a controlled temperature/humidity chamber and subjected to the specified temperature/humidity cycling. Testing shall be conducted per MIL�STD�810D, Method 507.2, Procedure III.   Baseline tests shall be conducted before, during, and after humidity testing.  The effects of humidity shall not degrade the performance of the MD-1272/G.

4.5.4.20 Size.  The requirement of paragraph 3.3.2 shall be verified by measurement that the external dimensions of the MD-1272/G do not exceed 3.75 inches in width, 4 inches in length, and 4 inches in height, excluding external optical and electrical connectors.  

�4.5.4.21 Weight.  The requirement of paragraph 3.3.3 shall be verified by measurement that the maximum weight of the MD-1272/G (including connectors and covers) shall not exceed 4.00 lbs.  

4.5.4.22 Altitude (Low Pressure) Test.  The MD-1272/G shall meet the requirements of paragraph 3.6.3 and testing shall be administered per MIL�STD�810D, Procedure 500.2, Procedures I and II.  The MD-1272/G shall be placed in a controlled-atmosphere/altitude chamber and subjected to the specified pressures.  The MD-1272/G shall be capable of operating, with no degradation in performance, before, during, and after exposure to the operating altitude range.  The MD-1272/G shall be capable of operating with no degradation in performance following exposure to the storage and transit altitude extremes.

4.5.4.23 Salt Fog.  The MD-1272/G shall, in the normal operating configuration with connector protection covers secured, be mounted in the salt fog chamber and shall be tested to verify the requirements of paragraph 3.6.6.  Testing shall conform to the requirements of MIL�STD�810D, Method 509.2.  When exposed to the salt fog environment, the MD-1272/G shall show no exposure of base metal, visible evidence of salt penetration into the finish or case, and no degradation of performance, as specified.

4.5.4.24 Fungus.  The test procedures to be performed shall demonstrate that the FOM shall withstand the effects of fungus in accordance with the requirements of paragraph 3.6.7 without impairment of operational performance.  Testing shall be extracted from test Method 508.1 of MIL�STD�810C.  The equipment shall be subjected to the test Method 508 of MIL-STD-810C.  There shall be abundant growth colonization on 50 percent or more of the area of the control item after 14 and 28 days.  No cleaning of the item(s) is permitted for 72 hours prior to the fungus test.  Handling prior to and during testing shall be accomplished without contamination of the test item(s).  After the fungus test, the test item(s) shall be visually examined, using a 10-power magnifier.  The equipment shall show no more than six minute unrelated spores, each no greater than 0.015 square inches in area, of sparse microbial growth as evidenced by growth colonization, which includes branching and sporulation on, or within, each cubic foot or fraction thereof or test item(s) assembly volume.  Isolated instances of partial tubular germination shall not be included in this evaluation. 

4.5.4.25 EMI.  Testing shall verify the requirements of paragraph 3.6.8 using the test procedures and test criteria required by MIL-STD-461A, Notice 4, in conjunction with MIL-STD-462, Notice 3 and in accordance with a contractor prepared, Government approved test plan.

�TABLE V - FIRST ARTICLE AND PRODUCTION GROUP C INSPECTION



Group C Inspection�Requirement Paragraph�Test Paragraph��Subgroup I����BNRZ Clock/Data Output Phasing�3.2.1.8.5�3.2.1.9.2�3.2.1.10.3�3.2.1.7.2�4.5.4.4��BNRZ Data Output Signal Balance�3.2.1.4�4.5.4.5��Clock/Data Output Voltage Slew Rate and Rise/Fall Times�3.2.1.8.4�3.2.1.6.4�4.5.4.6��BNRZ Signals Input Impedances�3.2.1.8.3�3.2.1.9�3.2.1.10�3.2.1.7�4.5.4.7��CDP Output Impedance�3.2.1.6.3�4.5.4.8��BNRZ Output Clockwidths�3.2.1.8.7�3.2.1.9.3�3.2.1.10.4�3.2.1.7.3�4.5.4.9��Power Supply Input Tolerance�3.2.3.1�4.5.4.10��Power Supply Input Protection�3.2.3.2�3.2.3.3�4.5.4.11��CDP Output Asymmetry�3.2.1.6.5�4.5.4.12��CDP Input Asymmetry Tolerance�3.2.1.6.6�4.5.4.13��Unterminated DOW Output Voltage�3.2.1.10.5�4.5.4.14��High Temperature�3.6.1.1�3.6.1.2�4.5.4.15��Low Temperature�3.6.1.1�3.6.1.2�4.5.4.16���TABLE V (Cont) - FIRST ARTICLE AND PRODUCTION GROUP C INSPECTION



Group C Inspection�Requirement Paragraph�Test Paragraph��Subgroup II����Vibration�3.6.4�4.5.4.17��Shock�3.6.5�4.5.4.18��Humidity�3.6.2�4.5.4.19������Subgroup III����Size�3.3.2�4.5.4.20��Weight�3.3.3�4.5.4.21��Altitude (Low Pressure)�3.6.3�4.5.4.22��Salt Fog�3.6.6�4.5.4.23��Fungus�3.6.7�4.5.4.24��EMI�3.6.8�4.5.4.25��System Clock Autophase�3.2.1.11.2�4.5.4.26��Line-to-Ground Voltages�3.2.1.8.8�3.2.1.9�3.2.1.10�3.2.1.7�4.5.4.27��Interchangeability�3.3.7�4.4/4.5.4.29��Optical Transmitter Rise/Fall Times�3.2.2.3.5�4.5.4.28��Short Circuit Protection�3.2.1.5�4.5.4.30��MOW Transparent Mode�3.2.1.1.2.2�4.5.4.31���TABLE V (Cont) - FIRST ARTICLE AND PRODUCTION GROUP C INSPECTION

Group C Inspection�Requirement Paragraph�Test Paragraph��Subgroup III (Cont)����Data/Timing Jitter�3.2.1.3.1�4.5.4.33��HF Group Timing Jitter�3.2.1.3.2�4.5.4.33��LF Group Timing Jitter�3.2.1.3.3�4.5.4.33��Optical Signal Data Rate and Format�3.2.2.1�4.5.4.34��Extinction Ratio�3.2.2.3.4�4.5.4.35��Reverse Polarity Protection�3.2.3.4�4.5.4.36��Optical Sensitivity Over Temperature�3.2.2.4.1�4.5.4.32��Retime Mode�3.2.1.1.2.1�4.5.4.31��4.5.4.26 System Clock Autophase Test.  While configured in the BNRZ mode and while being stimulated with a data rate which facilitates measurement, an oscilloscope and probe shall be used to observe the relationship between the data edges of the DVOW output and the DVOW input.  While increasing the delay in the System Clock input, it shall be verified that the timing relationship between the data edges jumps a 32kHz phase (31.25MD) in order to confirm the requirements of paragraph 3.2.1.11.2.

4.5.4.27 BNRZ Line-to-Ground Output Voltages.  While in the BNRZ mode, while being stimulated with a representative data rate, and with the BNRZ signals terminated in the specified load, an oscilloscope and probe shall be used to measure the line-to-line ground voltages of the following outputs in order to confirm the requirements of the following paragraphs.



�

��BNRZ Output Signals�Requirements Paragraph��BNRZ Data Out +�3.2.1.8.8��BNRZ Data Out -�3.2.1.8.8��BNRZ Clock (Timing) Out +�3.2.1.8.8��BNRZ Clock Out -�3.2.1.8.8��DVOW Data Out +�3.2.1.9��DVOW Data Out -�3.2.1.9��DVOW Transmit Clock Out +�3.2.1.9��DVOW Transmit Clock Out -�3.2.1.9��DVOW Receive Clock Out +�3.2.1.9��DVOW Receive Clock Out -�3.2.1.9��DOW Data Output +�3.2.1.10��DOW Data Output -�3.2.1.10��DOW Transmit Clock Out +�3.2.1.10��DOW Transmit Clock Out -�3.2.1.10��DOW Receive Clock Out +�3.2.1.10��DOW Receive Clock Out -�3.2.1.10��MOW Data Out +�3.2.1.7��MOW Data Out -�3.2.1.7��MOW Receive Clock Out +�3.2.1.7��MOW Receive Clock Out -�3.2.1.7��4.5.4.28 Optical Transmitter Rise/Fall Times Test.  While configured in either the BNRZ or CDP mode and while being stimulated with a data rate of 18.72 mbps for BNRZ or 4608 Kbps for CDP, a reference optical-to-electrical converter shall be used in conjunction with an oscilloscope and probe to measure the 10% to 90% positive and/or negative transition time of the converted FOM optical signal.  This shall be measured in order to confirm the requirements of paragraph 3.2.2.3.5.

4.5.4.29 Interchangeability Test.  Tests/demonstrations shall be conducted to confirm the interchangeability requirements of paragraph 3.3.7.  Dimensions or design limits shall be considered defective when:

	a.	External or internal dimensions of cases, covers and insertable assemblies affect mating parts.

	b.	Dimensions of cavities affect the insertion of items.

	c.	Location of fasteners on separate parts or assemblies which must mate - such as panels, covers, and other mountings - are not within specified or design limits.

	d.	Location of connectors, locking pins, fasteners, slides and mountings which receive mating parts of plug-in assemblies and major units are affected, and location of the mounting parts on the plug-in assembly or major unit are not within specified or design limits.

	e.	Size and Form or special threads are not within specified or design limits.

�4.5.4.30 Short Circuit Protection Test.  Tests/demonstrations shall be conducted to show that following a line-to-ground short or a line-to-line short of any FOM output of up to 30 seconds shall cause no degradation in performance per paragraph 3.2.1.5.

4.5.4.31 MOW Timing Mode Test.  Tests shall be conducted to demonstrate the proper operation of the two MOW timing modes per the requirements of paragraph 3.2.1.1.2.

4.5.4.32 Optical Sensitivity Over Temperature Test.  Measurements of optical input sensitivity shall be made at the -35oC and +52oC temperature extremes to confirm the requirements of paragraph 3.2.2.4.1.

4.5.4.33 Jitter Tests.  Using an oscilloscope and probes, measurements shall be made to confirm the jitter performance of paragraph 3.2.1.3.

4.5.4.34 Optical Signal Data Rate and Format Tests.  Tests shall be conducted to confirm the requirements of paragraph 3.2.2.1.  The tests shall be detailed in the contractor-prepared, Government-approved test plans.

4.5.4.35 Extinction Ratio.  The extinction ratio requirements of paragraph 3.2.2.3.4 shall be shown by test or analysis.

4.5.4.36 Reverse Polarity Protection Test.  This may be verified by analysis and/or test.  An external power supply shall be used to apply a reverse 5 VDC limited to 1 ampere to the input voltage terminals for a duration of 120 seconds.  Following the exposure to the reverse polarity power input, the FOM shall be tested in order to verify the requirements of paragraph 3.2.3.4.

4.5.5 Not Used

4.5.6 Group D Inspection Production Reliability Acceptance Test (PRAT).  Group D inspection shall consist of reliability inspections specified in the following paragraphs.  The initial PRAT shall be that performed on First Article samples.  Subsequent Group D inspections for the remainder of the contract shall be performed on test items randomly selected every ninth month from conforming lots that have passed Groups A and B inspections.

4.5.6.1 Reliability Testing.  Reliability Testing shall be conducted in accordance with a Government approved Reliability Test Plan, which shall confirm the FOMs MTBF of 30,000 hours.  A sample of thirty-four (34) FOMs shall be randomly selected from conforming lots that have passed Groups A and B inspections and tested based on the criteria of Test Plan XXIC of MIL-STD-781C using the lower test MTBF of 30,000 hours.  The total test time per equipment shall be in accordance with 4.5.2.4 of MIL-STD-781C.  Test conditions, performance measurements, failure definitions, actions, and corrective actions shall be per MIL-STD-781C and the reliability test plan procedures.

�4.5.6.2 Reinspection of Conforming Group D Items.  Unless otherwise specified, sample units that have been subjected to and passed Group D inspection may be accepted on the contract provided all damage is repaired and sample units are resubjected to and pass Group A Inspection.

4.5.6.3 Reliability Test Conditions.  The test shall be conducted under the combined environmental stresses set forth below or as detailed in the Government-accepted PRAT Procedures:

ON-OFF Cycle:�23 hours ON - one (1) hour OFF. Input voltage OFF times shall be 20 minutes and ON time shall be 11 hours 30 minutes per procedure shown in Figure B-1, Appendix B, MIL-STD-781.��Input Voltage:�Nominal (±10%): 50% of operating time�Maximum:        25% of operating time�Minimum:        25% of operating time��Vibration:�10 minutes per hour of non-operating time, over range of 5-200 Hz.��Temperature Cycling:�Per requirements and procedures of Figure B-1, Appendix B, MIL-STD-781, where the Cold Soak shall be four (4) hours at -46°C, the Hot Soak shall be four (4) hours at +71°C, and High Operating Temperature shall be held for 16 hours (except every fifth cycle) at +52°C.��Humidity:�Per Para. 50.2.5, Appendix B, MIL-STD-781.��4.5.6.4 Parameters to be Measured.  The parameters to be measured shall be as specified in the Government-approved test plan.

�4.5.6.5 Failure Definitions.  The definitions contained in MIL-HDBK-471, MIL-STD-781 and MIL-STD-721C shall apply except as modified herein.

	(1)	Failure.  A failure is a malfunction of any item comprising the MD-1272/G or a design/workmanship deficiency that causes degradation below the performance specified for the system.  This general definition shall apply when the equipment is energized and operating, or when an attempt is made to energize and operate the equipment in any specified configuration.

	(2)	Failure Categories.  Failures shall be categorized as relevant and non-relevant failures.

	(3)	Relevant Failure.  A relevant failure is one that can be attributed, after failure analysis, to any of the following causes: design defects, manufacturing defects, workmanship defects, physical or functional deterioration such as wear-out, fatigue or tolerance degradation, or unknown causes.  All false alarms are relevant failures. Failures that cannot be proven to be non-relevant shall be considered relevant.  The achievement of the design requirements for the Mean-Time-Between-Failure and Mean-Time-To-Repair shall not be based on the use of redundant elements except at the subcomponent level.  Failure of a redundant function shall not be considered a chargeable failure if there is no interruption of specified performance.

	(4)	Non-Relevant Failure.  A non-relevant failure is one, which after failure analysis, is found to be caused by any one of the following:

		•	Damage resulting from improper installation

		•	Failure of test instrumentation or monitoring equipment that is not a deliverable item, and which is external to the component under test

		•	Damage resulting from accident or mishandling

		•	Failures due to errors by technician or operator

		•	Dependent failures as defined by MIL-STD-781, except that Para. 5.5.1 of MIL-STD-781 shall govern in the event of multiple failures

		•	Failure of indicator lamps and the associated lamp circuits, provided the failure does not affect system performance

		•	Failure of GFE.

�4.5.6.6 Failure Actions.  In the event of failure(s) during the above reliability testing, failure action shall be taken as specified in MIL-STD-781C, Para. 5.6.

4.5.6.7 Corrective Action.  In the event one of the above reliability tests reaches a reject decision, corrective action shall be taken as specified in MIL-STD-781C, Para. 5.9.

4.5.7 Deleted

4.5.8 Quality Conformance Inspection of Preparation for Delivery. Preparations for delivery shall be inspected in accordance with MIL-STD-2073-1.

5. PACKAGING

5.1 Packaging Requirements.  The requirements for preservation, packing, and marking shall be as specified in the contract.

6. NOTES

6.1 Intended Use.  The MD-1272/G is a sheltered unit that performs electro-optical conversion for full duplex transmission over Fiber Optic cable.  It provides the interface between Digital Group Multiplexer equipment and FOCA(CX-13295/G).

6.2 Acquisition Requirements.  The following acquisition requirements should be specified with new procurement:

	(1)	Title, number, and date of this specification

	(2)	If First Article Inspection is specified, a paragraph should be provided suggesting the number of samples to be ordered for such tests (Section 4). Disposition of the First Article samples after testing should be covered, such as replace all damaged parts, deliver for intended issue for service use, scrap, or hold for use in future development programs.

	(3)	The FOM TECHNICAL MANUAL is to be furnished by the Government and supplied with the FOM.

	(4)	The contracting officer should arrange to furnish the following Government property if required by contract:  The C-10716/TRC, the MD-1272/G and the CX-13295/G.

�6.3 Abbreviations.

BNRZ�Balanced Non-return-to-zero��BER�Bit Error Rate��BIT�Built-in-Test��C of C�Certification of Compliance��CARC�Chemical Agent Resistant Coating��CCA�Circuit Card Assembly��cm/hr�Centimeters per hour��dB�Decibel��dBm�Decibel milliwatt��DOW�Data Orderwire��DVOW�Digital Voice Orderwire��E/O�Electro-Optical��ER�Extinction Ratio��ESS�Environmental Stress Screen��FAT�First Article Test��FOBC�Fiber Optic Bulkhead Connector��FOCA�Cable Assembly, Fiber Optic��FOLBC�Fiber Optic Loopback Connectors��FOM�Fiber Optic Modem-Receiver-Transmitter���(Modem-Receiver-Transmitter, Fiber Optic, MD-1272/G)��FOTS LH�Fiber Optic Transmission System (Long Haul)��IAW�In accordance with��kbps�Kilobits per second��kHz�Kilohertz��LED�Light Emitting Diode��MHz�Megahertz��MOW�Maintenance orderwire��mph�Miles per hour��MTBF�Mean-Time-Between Failure��NOR�Notice of Revision��NRZ�Non-return-to-zero��ns�Nanosecond��O/E�Optical/Electrical��PRAT�Production Reliability Acceptance Test��RFI�Radio Frequency Interference��SEP�Signal Entry Panel��STE�Special Test Equipment��V�Volt(s)��VDC�DC voltage��

�6.4 Definitions.

6.4.1 Branching.  Branching is a connected arrangement of filaments (hyphae) formed by shoots or secondary stems growing from the main stem or filament (hypha).

6.4.2 Growth Colonization.  Growth colonization is a mass of individual plants, generally of one species, living together; or a group of hyphae that is formed from one spore or cell and may be one individual plant.  Colonization that completely covers the surface of the nutrient material constitutes abundant growth.

6.4.3 Microbial Growth.  Microbial growth is the growth of very minute organisms.  When present in large numbers, such organisms may provide a colony visible to the naked eye.

6.4.4 Sporulation.  Sporulation is the formation of minute unicellular reproductive or dormant bodies, called spores.

6.4.5 Tubular Germination.  Tubular germination is partial growth by the production of hyphae, which are tubular-shaped fungal filaments.  Tubular germination constitutes restricted individual spore growth not proceeding to colonization.

6.5 Subject terms (key word) list.

Fiber Optic

Fiber Optic Transmission System

Fiber Optic Bulkhead Connector

Modem

Modem Fiber Optic MD-1272/G
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