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1 COPYRIGHT, TRADEMARKS, DISTRIBUTION NOTICES 

1.1 COPYRIGHT 

2023 by Sagrad®.  All rights reserved. 

Information in this document may change without notice and does not represent a commitment on the part 

of Sagrad®. 

Sagrad® claims copyright in this documentation as an unpublished work, revisions of which were first 

licensed on the date indicated in the preceding notice.  The claim of copyright does not imply a waiver of 

Sagrad's other rights.  See: Notice of Proprietary Rights. 

1.2 TRADEMARKS 

The Sagrad® logos are registered trademarks of Sagrad®. 

All other company and product names used herein may be the trademarks or registered trademarks of their 

respective companies. 

1.3 NOTICE OF CONTROLLED UNCLASSIFIED INFORMATION 

This documentation is a trade secret and the property of Sagrad® and may contain Controlled Unclassified 

Information (CUI).  Unauthorized access, use, disclosure, or distribution of this information, in whole or in 

part, without proper authorization, is strictly prohibited by law. 
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Business/Programs 
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Kleber Valencia Vice President, Engineering kvalencia@sagrad.com  
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Martha Harriman President mharriman@sagrad.com  
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2.4 SERVICE DESK 

In the event of a question about the operation of the systems, users should contact the Sagrad Service Desk 

at +1 (321) 726-9400, or via email: sales@sagrad.com 
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mailto:tcrosthwaite@sagrad.com
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3 INTRODUCTION 

3.1 ACRONYMS AND ABBREVIATIONS 

Units of measure and some terms commonly understood within the subject disciplines have been 

abbreviated in the body of this document without callout but are included among the following. 

ACRONYM DEFINITION 

AEC Automotive Electronics Council 

AQEC Aerospace Qualified Electronic Component 

BGA Ball Grid Arrays 

BOB Bill of Materials 

DPA Particle Impact Noise Detection 

ESD Electrostatic Discharge 

FPGA Field Programmable Gate Array 

GIDEP Government-Industry Data Exchange Program 

IAFTU Integrated Autonomous Flight Termination Unit 

PIND Particle Impact Noise Detection 

POC Point of Contact 

Table 4: Acronyms and Abbreviations 

 



 

 SG927-0053 

Integrated Autonomous Flight Termination Unit (IAFTU)  

Executive Summary 

 

Sagrad Doc. #SG927-0053 CUI-Unclassified 
Page 8 of 33 

Last Modified: 6/24/2024 ITAR Controlled 

Use or disclosure of this information is subject to the restrictions on the title page of this document 
 

4 EXECUTIVE SUMMARY 

This document provides the procedures for parts selection, acceptance, storage, transportation, and assembly 

of the Integrated Autonomous Flight Termination Unit (IAFTU).  IAFTU is constructed from a 

combination of Mil-Spec, Aerospace Qualified Electronics Components (AQEC), Automotive Electronics 

Council (AEC) Grade 0 or 1, and Mil-Spec/Automotive grade equivalent components. 

4.1 REFERENCE DOCUMENTS 

DOCUMENT REFERENCE 

RCC 319-14 T IAFTU 
Regulations.gov. (n.d.).  

https://www.regulations.gov/document/FAA-2019-0229-0024 

RCC 319-19 

319 Flight Termination Commonality Standard - Public RCC - TRMC website 

(Confluence).  (n.d.). 

https://www.trmc.osd.mil/wiki/display/publicRCC/319+Flight+Termina

tion+Commonality+Standard 

RCC 91-710 Vol. 4 Attachment 3 T 

IAFTU 

SSCMAN91-710V4." US Air Force, static.e-

publishing.af.mil/production/1/ssc/publication/sscman91-

710v4/sscman91-710v4.pdf.  Accessed 11 Aug. 2023. 

https://static.e-

publishing.af.mil/production/1/ssc/publication/sscman91-

710v4/sscman91-710v4.pdf 

RCC 324-11 IAFTU Tailoring letter 

GLOBAL POSITIONING AND INERTIAL MEASUREMENTS RANGE SAFETY 

TRACKING SYSTEMS COMMONALITY STANDARD: Vol.  DOCUMENT 324-

11.  (2011).  Range Commanders Council, Range Safty Group. 

https://www.trmc.osd.mil/wiki/display/publicRCC/324+Global+Position

ing+and+Intertial+Measurements+Range+Safety+Tracking+Systems+Co

mmonality+Standard?preview=/113019908/113019909/324-

11_GPS_Inertial_Msmts_Safety_Tracking_Sys.pdf 

Government-Industry Data Exchange 

Program 

GIDEP, home page.  (n.d.). 

https://www.gidep.org/ 

MSFC-RQMT-2918 Revision E, 

Requirements for Electrostatic 

Discharge Control 

George C. Marshall Space Flight Center.  (2015).  REQUIREMENTS 

FOR  ELECTROSTATIC DISCHARGE  CONTROL: MSFC TECHNICAL 

STANDARD.  National Aeronautics and Space Administration, MSFC-

RQMT-2918 REVISION: E. 

https://standards.nasa.gov/sites/default/files/standards/MSFC/E/0/MS

FC-RQMT-2918E.pdf 

J-STD-033B, Handling, Packing, 

Shipping, and Use of Moisture/Reflow 

Sensitive Surface Mount Devices 

Handling, Packing, Shipping, and Use of Moisture/Reflow Sensitive Surface 

Mount Devices.  (2002).  JOINT INDUSTRY STANDARD, IPC/JEDEC J-STD-

033B. 

https://www.regulations.gov/document/FAA-2019-0229-0024
https://www.trmc.osd.mil/wiki/display/publicRCC/319+Flight+Termination+Commonality+Standard
https://www.trmc.osd.mil/wiki/display/publicRCC/319+Flight+Termination+Commonality+Standard
https://static.e-publishing.af.mil/production/1/ssc/publication/sscman91-710v4/sscman91-710v4.pdf
https://static.e-publishing.af.mil/production/1/ssc/publication/sscman91-710v4/sscman91-710v4.pdf
https://static.e-publishing.af.mil/production/1/ssc/publication/sscman91-710v4/sscman91-710v4.pdf
https://www.trmc.osd.mil/wiki/display/publicRCC/324+Global+Positioning+and+Intertial+Measurements+Range+Safety+Tracking+Systems+Commonality+Standard?preview=/113019908/113019909/324-11_GPS_Inertial_Msmts_Safety_Tracking_Sys.pdf
https://www.trmc.osd.mil/wiki/display/publicRCC/324+Global+Positioning+and+Intertial+Measurements+Range+Safety+Tracking+Systems+Commonality+Standard?preview=/113019908/113019909/324-11_GPS_Inertial_Msmts_Safety_Tracking_Sys.pdf
https://www.trmc.osd.mil/wiki/display/publicRCC/324+Global+Positioning+and+Intertial+Measurements+Range+Safety+Tracking+Systems+Commonality+Standard?preview=/113019908/113019909/324-11_GPS_Inertial_Msmts_Safety_Tracking_Sys.pdf
https://www.trmc.osd.mil/wiki/display/publicRCC/324+Global+Positioning+and+Intertial+Measurements+Range+Safety+Tracking+Systems+Commonality+Standard?preview=/113019908/113019909/324-11_GPS_Inertial_Msmts_Safety_Tracking_Sys.pdf
https://www.gidep.org/
https://standards.nasa.gov/sites/default/files/standards/MSFC/E/0/MSFC-RQMT-2918E.pdf
https://standards.nasa.gov/sites/default/files/standards/MSFC/E/0/MSFC-RQMT-2918E.pdf
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DOCUMENT REFERENCE 

https://ez.analog.com/cfs-file/__key/communityserver-wikis-

components-files/00-00-00-00-96/attachment.pdf 

NPD 8730.2C,  Policy Directive,  Parts 

Policy 

National Aeronautics and Space Administration.  (2008).  NASA Parts Policy.  

NASA Policy Directive. 

https://aerospace.csis.org/wp-

content/uploads/2019/02/N_PD_8730_002C__main.pdf 

GEIA-STD-0003-1, Long Term Storage 

of Electronic Devices 

GEIASTD0003: Long Term Storage of Electronic Devices - SAE International.  

(n.d.).  https://www.sae.org/standards/content/geiastd0003 

GEIA-STD-0005-1 Revision A, 

Performance Standard for Aerospace 

and High-Performance Electronic 

Systems Containing Lead-Free Solder 

GEIASTD0005_1A: Performance Standard for aerospace and high-

performance electronic systems containing lead-free solder - SAE 

International.  (n.d.).  

https://www.sae.org/standards/content/geiastd0005_1a/ 

GEIA-STD-0005-2 Revision A, 

Standard for Mitigating the Effects of 

Tin Whiskers in Aerospace and High 

Performance Electronic Systems 

GEIASTD0005_2A: Standard for Mitigating the Effects of tin whiskers in 

Aerospace and performance 

High-performance Electronic Systems - SAE International.  (n.d.).  

https://www.sae.org/standards/content/geiastd0005_2a/#:~:text=2012

%2D05%2D01-

,Standard%20for%20Mitigating%20the%20Effects%20of%20Tin%20Wh

iskers%20in%20Aerospace,tin%20finishes%20in%20electronic%20syst

ems. 

MIL-PRF-81705, Performance 

Specification Barrier Materials, 

Flexible, Electrostatic Protective, 

Heat-Sealable 

MIL-PRF-81705 D BARRIER MATERIALS FLEXIBLE PROTECTIVE.  (n.d.). 

http://everyspec.com/MIL-PRF/MIL-PRF-080000-99999/MIL-PRF-

81705D_21255/ 

Table 5: Document Organization 

  

https://ez.analog.com/cfs-file/__key/communityserver-wikis-components-files/00-00-00-00-96/attachment.pdf
https://ez.analog.com/cfs-file/__key/communityserver-wikis-components-files/00-00-00-00-96/attachment.pdf
https://aerospace.csis.org/wp-content/uploads/2019/02/N_PD_8730_002C__main.pdf
https://aerospace.csis.org/wp-content/uploads/2019/02/N_PD_8730_002C__main.pdf
https://www.sae.org/standards/content/geiastd0003
https://www.sae.org/standards/content/geiastd0005_1a/
https://www.sae.org/standards/content/geiastd0005_2a/#:~:text=2012%2D05%2D01-,Standard%20for%20Mitigating%20the%20Effects%20of%20Tin%20Whiskers%20in%20Aerospace,tin%20finishes%20in%20electronic%20systems
https://www.sae.org/standards/content/geiastd0005_2a/#:~:text=2012%2D05%2D01-,Standard%20for%20Mitigating%20the%20Effects%20of%20Tin%20Whiskers%20in%20Aerospace,tin%20finishes%20in%20electronic%20systems
https://www.sae.org/standards/content/geiastd0005_2a/#:~:text=2012%2D05%2D01-,Standard%20for%20Mitigating%20the%20Effects%20of%20Tin%20Whiskers%20in%20Aerospace,tin%20finishes%20in%20electronic%20systems
https://www.sae.org/standards/content/geiastd0005_2a/#:~:text=2012%2D05%2D01-,Standard%20for%20Mitigating%20the%20Effects%20of%20Tin%20Whiskers%20in%20Aerospace,tin%20finishes%20in%20electronic%20systems
https://www.sae.org/standards/content/geiastd0005_2a/#:~:text=2012%2D05%2D01-,Standard%20for%20Mitigating%20the%20Effects%20of%20Tin%20Whiskers%20in%20Aerospace,tin%20finishes%20in%20electronic%20systems
http://everyspec.com/MIL-PRF/MIL-PRF-080000-99999/MIL-PRF-81705D_21255/
http://everyspec.com/MIL-PRF/MIL-PRF-080000-99999/MIL-PRF-81705D_21255/
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5 PIECE PARTS PLAN 

At present, the maximum expected flight time is 590 seconds or just under 10 minutes.  Future programs 

(users of IAFTU) are not expected to exceed 60 minutes in flight duration.  Given the short utilization time, 

environmental conditions are not expected to have an adverse impact on unit reliability.  The required RCC 

319-14 testing requirements far exceed what IAFTU anticipates experiencing, and exposure to vacuum will 

be negligible or nonexistent. 

Significant progress has been made in the availability of ruggedized commercial components.  Aerospace 

Qualified Electronic Component (AQEC) and Automotive Electronics Council (AEC) components have 

been found to be just as reliable as their Mil-Spec counterpart.  In many instances, the components are pulled 

from the same production line but have additional screening and paperwork completed to be Mil-Spec 

compliant.  Due to the expense and time involved in qualifying new Mil-Spec parts, some desired Mil-Spec 

components do not exist (the IAFTU FPGA, for example). 

Based on several discussions with Range Safety (AF and FAA) and past precedence from other programs, 

our parts selection methodology is described in section 5.1.  If additional information or references are 

required, Appendix A is reserved to provide this information. 

5.1 PARTS SELECTION 

5.1.1 CRITICAL COMPONENT DEFINITION 

Critical components are those deemed necessary to terminate the flight, ensure personnel safety, or prevent 

an inadvertent termination signal from being sent. 

All critical components will be Mil-Spec, Aerospace Qualified Electronics Components (AQEC), or 

Automotive Electronics Council (AEC) Grade 0 or 1, whenever possible; any exceptions will be 

explicitly called out to determine equivalence to AQEC or AEC Grade 0 or 1 components.  AQEC and 

AEC components will have Lot Control, Storage Temperature Control, and Storage Life requirements, 

as defined in Section 5.2.3.d and by RCC 319-19, Appendix B. Mil-Spec parts do not have Lot Control 

or Storage Life requirements but do have Storage Temperature Control requirements, as defined Section 

5.3 of this document and by RCC 3191-19 Appendix B. 

A functional diagram is provided in Appendix B.  The entire BOM (with deratings) is provided in 

Appendix A, IAFTU BOM Critical Components, Non-Critical Components, and Exceptions. 

https://www.regulations.gov/document/FAA-2019-0229-0024
https://www.regulations.gov/document/FAA-2019-0229-0024
https://www.trmc.osd.mil/wiki/display/publicRCC/319+Flight+Termination+Commonality+Standard?preview=/113019893/237734281/319-19_FTS_Commonality_Tailorable.docx
https://www.trmc.osd.mil/wiki/display/publicRCC/319+Flight+Termination+Commonality+Standard?preview=/113019893/237734281/319-19_FTS_Commonality_Tailorable.docx
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5.1.2 NON-CRITICAL COMPONENTS DEFINITION 

Non-critical components do NOT affect the operation of a termination command.  An example of this 

would be a telemetry interface.  If this component fails, the IAFTU will still function, but telemetry data 

will not be sent. 

If a component's failure will result in the IAFTU terminating (fail-safe), it is also defined as non-critical.  

An example of this would be the FPGA.  If it fails, a termination signal will be sent (single IAFTU 

configuration). 

Non-critical components will be AEC Grade 0 or 1 or AQEC.  The program will purchase the best 

component available where this is not possible. 

Even if a grade 2 component (called out as an exception) is used, an operational margin must exist and be 

identified.  For example, grade 2 has a temperature range of –40C to +105C (similar margin on other 

specs).  The worst-case environment IAFTU will see is –34 C to +71 C during qualification testing or 85 

C during burn-in.  This range (as well as acceptance testing) has more than 10 degrees of margin on 

expected operation temperatures.  At present, all components are 0 and 1, but this could change based on 

availability in the future. 

All non-critical components are not required to come from the same lot.  A list of non-critical components 

is contained in Appendix A, IAFTU BOM Critical Components, Non-Critical Components, and 

Exceptions.  Changes in the number of non-critical manufacturer parts are allowed, considering the 

replacement part maintains form, fit, and function with the part it is replacing.  All part replacements that 

do not maintain form, fit, and function must be identified for exception approval. See: Section 5.1.3. 

5.1.3 COMPONENT EXCEPTIONS 

Some components will meet Mil-Spec, Automotive grade, or AQEC specifications but might not have 

all the desired paperwork or "official designations.  "An example of this would be the Mighty Mouse 

connectors made by Glenair.  These connectors go through Mil-Spec testing but do not have a Mil-Spec 

part number, nor are they automotive grade. 

Other than the Glenair connectors, all component exceptions will come from the same lot. 

Appendix A, IAFTU BOM Critical Components, Non-Critical Components, and Exceptions, contains a 

list of component exceptions. 
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5.2 PARTS ACCEPTANCE 

5.2.1 VERIFICATION 

Upon receipt, parts will be matched against the order placed, and the following will be confirmed: 

a. Serial and part number match (to include lot data) 

b. A certificate of conformance or compliance (CoC) is included 

c. Test, analysis, and inspection reports are included 

d. Workmanship/screening results are included 

e. Components were shipped in appropriate antistatic packaging/dry-pack 

Parts will then be checked against the Government-Industry Data Exchange Program (GIDEP).  Parts 

will be rejected if an issue is found via GIDEP and reported according to GIDEP procedures. 

5.2.2 INSPECTION 

Parts will be visually inspected for damage.  If the parts are sealed in an ESD or other type of protective 

bag that is permanently sealed, inspection will be done through the bag provided the agent (descant, for 

example) used to protect the part is still suitable.  ESD parts will be handled in accordance with  ESD 

Standard MSFC-RQMT-2918.  A more detailed inspection will be performed prior to use. 

Counterfeit component screening will be done via standard industry methods before assembly and will be 

in accordance with AS5553B. 

5.2.3 LOG IN/PARTS LOG 

Parts will be logged in and tracked via a spreadsheet (Parts Log) containing the following information. 

a. Part and serial number (to include lot data) 

b. Manufacture date 

c. Date receivedExpiration date (Applies only to the following) 

(1) AQEC and AEC Grade 0 or 1 critical components, as defined in Section 5.1.1.  These 

components have a Storage Life limit of five (5) years from the date of manufacture to 

assembly on a circuit board. 

(2) Parts designated by the manufacturer as having a defined shelf life. 

d. Dates of GIDEP reviews 

e. Temperature, humidity, and electrostatic discharge (ESD) requirements 

https://standards.nasa.gov/sites/default/files/standards/MSFC/E/0/MSFC-RQMT-2918E.pdf
https://standards.nasa.gov/sites/default/files/standards/MSFC/E/0/MSFC-RQMT-2918E.pdf
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f. Any environmental violations (date and duration) 

g. Storage location 

h. Checkout date (i.e., when sent to manufacturing) 

i. Project POC (include phone and email) 

Data packages for each part will be archived and linked to the parts log for timely access (within five 

business days). 

5.3 PARTS STORAGE AND MONITORING 

Parts will be stored in a temperature, humidity, and ESD-controlled environment that meets or exceeds the 

most sensitive part's storage needs (derived from the data packages received with each component). 

Temperature and humidity will be monitored at all times.  Current conditions and violations will be 

monitored and recorded by electronic means when able and mechanical means at other times. 

All parts will be stored in a secure area and/or device with anti-tamper tags or lockouts.  All openings and 

closings will be recorded. 

All parts will be checked against the GIDEP once a month.  Parts found to have issues will be removed 

from inventory. 

ESD protocols will be followed for all parts, Critical and Non-critical.  SD control shall be in accordance 

with MSFC-RQMT-2918. 

Moisture control will be done in compliance J-STD-033. 

Part storage temperature will be maintained at 25°C ± 10° with a relative humidity between 30% and 60% 

unless the component calls out a more stringent requirement. 

5.4 TRANSPORTATION/SHIPPING 

Transportation/shipping will be done in a manner that keeps the components within their required storage 

and environmental parameters.  Suppose one or more components (not an entire IAFTU) are 

transported/shipped/stored outside the manufacturing facility.  In that case, temperature will be maintained 

and monitored at 25°C ± 10°, with a relative humidity between 30% and 60% unless the component calls 

out a more stringent requirement.  Components will be transported within vapor barrier bags (Dri-shield) 

with a desiccant and humidity indicator within the bag.  A temperature recording monitor shall accompany 

the components.  Environmental compliance will be checked upon arrival at the destination, and 

components should remain in their vapor barrier bags until needed at their destination.  Precautions should 

https://standards.nasa.gov/sites/default/files/standards/MSFC/E/0/MSFC-RQMT-2918E.pdf
https://ez.analog.com/cfs-file/__key/communityserver-wikis-components-files/00-00-00-00-96/attachment.pdf
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be taken to avoid extremes in temperature and humidity, such as not leaving components in a vehicle, 

outside, or near heat-generating equipment. 

If an entire IAFTU(s) are transported/stored, temperature and humidity will be monitored within the 

environmental parameters of the unit: Temperature between -24°C and 61°C; Humidity between 0% and 

95%RH.  An assembled IAFTU will be transported (outside the facility) in an IAFTU protective container 

explicitly designed for IAFTU transport, with shock measurement equipment installed within the container.  

IAFTU(s) will be transported within sealed vapor barrier bags (Dri-shield), with a humidity indicator and 

desiccant within the bag.  A temperature recording monitor will be placed in the protective container.  

Environmental compliance will be checked upon arrival at the destination.  Precautions should be taken to 

avoid extremes in temperature and humidity, such as not leaving components in a vehicle, outside, or near 

heat-generating equipment. 

 

Due to the allowable environmental parameters of an IAFTU, no additional special shipping/transportation 

accommodations are necessary if the described packaging (vapor bags and protective container; temperature 

monitoring; shock monitoring) is maintained.  Next day, air transportation minimizes the duration of 

transport and significantly reduces the risk that extreme environmental exposure ever occurs.  As added 

risk mitigation, the outside of the protective container shall be marked with an adhesive label stating: 

"CONTAINS SENSITIVE ELECTRONIC PRODUCTS, 

WITH TEMPERATURE & SHOCK MONITORING SENSORS 

HANDLE WITH CARE" 

ESD control shall be in accordance with MSFC-RQMT-2918.  

 
NOTE: 

A specific IAFTU protective container is part of the IAFTU 

qualification process, within Transportation Shock and 

Transportation vibration requirements. This container provides 

excellent protection from transport-induced shock, vibration and 

temperature extremes. 

https://standards.nasa.gov/sites/default/files/standards/MSFC/E/0/MSFC-RQMT-2918E.pdf
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6 IAFTU CIRCUIT BOARD ASSEMBLY 

All parts (commercial and mil-spec) with electrical cavities as defined in 319-19 will be Particle Impact 

Noise Detection (PIND) tested before being assembled onto the PC board.  PIND tests shall be performed 

to  MIL-STD-883G for Method 2020.9, Condition A, and Section 3.5 Screening Lot Acceptance. 

3.5 Screening Lot Acceptance.  "Unless otherwise specified, the inspection lot (or sublot) 

to be screened for lot acceptance shall be submitted to 100 percent PIND testing a 

maximum of five times in accordance with condition A herein.  PIND prescreening shall 

not be performed.  The lot may be accepted on any of the five runs if the percentage of 

defective devices in that run is less than 1 percent and the cumulative number of defective 

devices does not exceed 25 percent.  Lots having fewer than 100 devices must satisfactorily 

pass with zero defects.  All defective devices shall be removed after each run.  

Resubmission is not allowed." 

At present, leaded solder and a four mil (±1 mil) conformal coating (Conathane CE-1155) are being applied 

to the circuit boards.  Conathane CE-1155 is a solvent-based polyurethane coating designed for use in 

adverse environments (uses it for space).  CE-1155 is qualified to Mil-I-46058-C and IPC-CC-830C.  In 

addition to mitigating tin whiskers, it is "Non-nutrient," regarding fungus, and has low outgassing properties 

(%CVCM is 0.01). 

In the event this changes in the future (i.e., access to leaded solder becomes difficult), the requirements below 

will be followed (they are included now to prevent updating this plan in the future). 

Requirements: When able, the circuit board will be assembled in accordance with NPD 8730.2C Attachment 

B (pertinent sections below): 

B.1 Tin-Lead (Sn-Pb) based solders and Sn-Pb part surface finishes (minimum 3% Pb by weight) shall be 

used whenever possible for the assembly of electronics hardware intended for spaceflight and critical ground 

support applications (Requirement).  The use of lead-free (Pb-free) solders or Pb-free Sn-based part surface 

finishes may be allowed when justified by technical need, but only by exception and with the approval of the 

parts, materials, and processes control board for the project or an equivalent authority. 

B.2 A Lead-Free Control Plan (LFCP) shall be developed that meets the requirements outlined in GEIA-

STD-0005-1, including special design considerations, manufacturing process controls, test and qualification 

requirements, quality inspection and screening, marking and identification, maintenance and repair 

processes, and other steps taken to mitigate risks and to ensure the reliability of hardware for the intended 

application (Requirement).  Control plans may be project-unique or apply to multiple Center projects.  GEIA-

HB-0005-1, GEIA-HB-0005-2, and the Tin and Other Metal Whisker website, http://nepp..gov/whisker, may 

be consulted to obtain information related to the problems lead-free electronics present.  In addition to pure 

http://everyspec.com/MIL-STD/MIL-STD-0800-0899/MIL-STD-883G_14587/
http://everyspec.com/MIL-SPECS/MIL-SPECS-MIL-I/MIL-I-46058C_11366/
https://www.ipc.org/TOC/IPC-CC-830C-toc.pdf
https://nodis3.gsfc.nasa.gov/displayCA.cfm?Internal_ID=N_PD_8730_002C_&page_name=main
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tin, other metals, such as pure zinc and pure cadmium, may produce harmful metal whiskers.  Controls related 

to other metal surface finishes are identified at the center level. 

B.3 A control plan shall be developed to reduce the harmful effects of tin whiskers that meet Level "2C." 

Requirements set forth in GEIA-STD- 0005-2 (Requirement).  Less stringent control plans meeting Level 

"2B "are allowed in exceptional cases with the approval of the parts, materials, and processes control board 

or an equivalent authority.  Control plans may be project-unique or apply to multiple Center projects. 

B.4 The use of Pb-free (<3% Pb) Sn-based solders and surface finishes in applications below 13.2 °C shall 

be assessed for the risk of the damaging effects of tin pest formation (Requirement).  Tin pest refers to the 

allotropic phase transformation of tin that can occur, which turns tin from a ductile conductor into a brittle 

semiconductor. 

Since the methods listed above are not always possible (depending on the vendor), an alternate method of 

protection against tin whiskers will be the application of a three mil (±1 mil) Urethane conformal coat (see 

Appendix F for rationale).  NOTE: This method does not work well for Ball Grid Arrays (BGA) because 

the urethane conformal coating will not fully cover the solder balls in the center of the package.  Two 

mitigation methods from GEIA-STD-0005-2 (Appendix G) will be used to address this problem. 

After assembly, the PC boards will be x-rayed on each axis.  This is in lieu of Destructive Physical Analysis  

(DPA) and other parts-related tests. 

IAFTU will have a 5-year life (or single use) after assembly, beginning from the time components are 

assembled on circuit boards. 

6.1 IAFTU STORAGE AND MONITORING 

Vapor barrier bags (Dri-shield) will be used in cases of a Moisture sensitivity level (MSL) rating of 2 or 

higher.  MSL 1 rated parts do not require Dri-shield bags, humidity indicators, or desiccants.  Moisture 

Barrier Bags and desiccant material will be replaced prior to 75% of their life expectancy. 

The temperature will be maintained at 25°C ± 10° with a relative humidity between 30% and 60% unless 

the component calls out a more stringent requirement. 

6.2 IAFTU PART SCREENING THROUGH BOARD-LEVEL TESTING 

Due to IAFTU's use of non-Mil-Spec components within critical circuits, piece part screening through 

board-level testing is required.  This requirement shall be met through two (2) separate tests: Steady-State 

Burn-in and Thermal Cycle screening. 

https://www.sae.org/standards/content/geiastd0005_2b/
https://www.sae.org/standards/content/geiastd0005_2b/
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6.2.1 IAFTU STEADY-STATE BURN-IN 

The Integrated Autonomous Flight Termination Unit (IAFTU) Burn-In Component Examination and Full 

Performance Verification Test Plan, detailed in Sagrad document SG927-0054, stipulates a burn-in period 

of 255 hours to be conducted at 85°C.  The test plan is available upon request. 

6.2.2 IAFTU THERMAL CYCLE SCREENING 

The Integrated Autonomous Flight Termination Unit (IAFTU) Thermal Cycle Acceptance Test Plan, 

detailed in Sagrad document SG 927-0056 Part 1 – 20-Cycle, mandates the execution of twenty cycles of 

thermal screening tests. These tests will be conducted in the temperature range of -24°C to 61°C. The test 

plan is available upon request. 
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7 APPENDICES 

7.1 APPENDIX A.1 

7.1.1 INTEGRATED AUTONOMOUS FLIGHT TERMINATION UNIT (IAFTU) BILL OF MATERIAL (BOM) CRITICAL COMPONENTS 

CRITICAL NON-MIL-SPEC CAPACITORS 

ITEM QTY P/N REFERENCE DESCRIPTION VALUE MANUFACTURER MANUFACTURER PART NUMBER PIND TEMPERATURE (°C) APPLIED VOLTAGE VOLTAGE (STRESS RATIO) SPECIFICATIONS REGION NOTES 

1 15 
SS-

290 
 CAP CER 1UF 50V 10% 

RADIAL 
 1uF  Murata GCM21BC72A105KE36L NO 70 18 0.36 50 Region I  

2 4 
SS-

290 

C349,C350 

C353,C354 

CAP CER 1UF 50V 10% 

RADIAL 
 1uF  Murata GCM21BC72A105KE36L NO 70 36 0.72 50 Region II 

Double redundant Watchdog 

healthy circuit.  Would take a 

combination of C349 and C350 or 

C353 and C354 to cause nTerms 

to open. 

3 9 
SS-

250 
 CAP CER 10PF 100V BP 0805 10pF Kemet[MIL] CDR31BP100BJUS7185 NO 70 36 0.36 100 Region I  

4 2 
SS-

270 
 CAP CER 0.1UF 50V BX 1210 100nF Vishay Vitramon CDR33BX104AKWSAT NO 70 36 0.72 50 Region II 

If the cap fails, the unit is 

susceptible to oscillations only if 

nTERMS is disabled and re-

enabled.  i.e.,  not something that 

would happen in flight but would 

affect the test flow 

5 4 
SS-

272 
 CAP CER 10000PF 50V BX 

0805 
10nF Vishay Vitramon CDR31BX103AKWSAT NO 70 23 0.46 50 Region I  

6 14 
SS-

027 
 CAP CER 0.1UF 100V X7S 

0603 
0.1uF TDK Corporation CGJ3E3X7S2A104K080AA NO 70 36 0.36 100 Region I  

7 2 
SS-

008 
 CAP CER 10UF 50V X7S 1210 10uF TDK Corporation CGJ6P3X7S1H106K250AB NO 70 36 0.72 50 Region II  

8 2 
SS-

270 
 CAP CER 0.1UF 50V BX 1210 100nF Vishay Vitramon CDR33BX104AKWSAT NO 70 36 0.72 50 Region II  

Table 6: CRITICAL Non-MIL-SPEC Capacitors 
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CRITICAL NON-MIL-SPEC RESISTORS 

ITEM QTY P/N DESCRIPTION VALUE MANUFACTURER MANUFACTURER PART NUMBER PIND VOLTAGE CURRENT MAX POWER RATING POWER (STRESS RATIO) STRESS RATIO REQUIRED PASS (TRUE) / FAILS (FALSE) 

1 25 SS-055 RES SMD 4.99KOHM 0.1% 1/20W 0402  4.99K Vishay Dale [MIL] M55342E11B4B99RT5 NO 3.3 0.00066 0.05 0.043647 0.5 TRUE 

2 36 SS-058 RES SMD 10K OHM 1% 1/20W 0402 10K  Vishay Dale [MIL] M55342K11B10E0RS3 NO 13.3 0.00133 0.05 0.35378 0.5 TRUE 

3 69 SS-067 RES SMD 100K OHM 0.1% 1/20W 0402 100K Vishay Dale [MIL] M55342E11B100BRT5 NO 36 0.00036 0.05 0.2592 0.5 TRUE 

4 2 SS-071  RES SMD 18.2K OHM 1% 1/20W 0402 18.2K Vishay Dale [MIL] M55342K11B18E2RWSV NO 18 0.00127 0.05 0.458901 0.5 TRUE 

5 2 SS-087 RES SMD 1M OHM 1% 0.15W 0705 1M Vishay Dale [MIL] M55342K06B1F00RS3 NO 36 3.6E-05 0.15 0.00864 0.5 TRUE 

6 9 SS-088 RES SMD 18K OHM 0.1% 1/10W 0603 18K Vishay Dale [MIL] M55342K12B18B0RWS NO 36 0.00028 0.1 0.1 0.5 TRUE 

7 6 SS-089  RES SMD 70.6KOHM 0.1% 1/10W 0603 70.6K Vishay Dale [MIL] M55342K12B70B6RWS NO 36 0.00051 0.1 0.183569 0.5 TRUE 

8 2 SS-092 RES SMD 1K OHM 1% 1/20W 0402 1K Vishay Dale [MIL] M55342K11B1E00RS3 NO 0.71 0.00071 0.05 0.009965 0.5 TRUE 

9 2 SS-104 RES SMD 49.9KOHM 0.1% 1/20W 0402 49.9K Vishay Dale [MIL] M55342E11B49B9RWI NO 5 0.0001 0.05 0.01002 0.5 TRUE 

10 4 SS-177 RES SMD 4.59K OHM 0.1% 1/4W 1206 4.59K Vishay[MIL] 55342E07B4B59RT5 NO 18 0.00392 0.25 0.282353 0.5 TRUE 

11 2 SS-246 RES SMD 49.9KOHM 0.1% 1/10W 0603 49.9K Vishay Dale[MIL] M55342E12B49B9RT5 NO 36 0.00072 0.1 0.259719 0.5 TRUE 

12 2 SS-271 RES SMD 100K OHM 1% 0.15W 0705 100k Vishay Dale [MIL] M55342K06B100ERS3 NO 36 0.00036 0.15 0.0864 0.5 TRUE 

13 8 SS-108 RES SMD 0.02 OHM 1% 1/2W 0805 0.02 TT Electronics/Welwyn LRMAM0805-R02FT5 NO 0.12 1.5 0.5 0.36 0.5 TRUE 

14 2 SS-113 RES SMD 10K OHM 1% 1/4W 1206 10K Vishay Dale CRCW120610K0FKEA NO 0.7 0.00007 0.25 0.000196 0.5 TRUE 

15 2 SS-116 RES SMD 10K OHM 1% 1/10W 0603 10K  Vishay Dale CRCW060310K0FKEA NO 36 0.0012 0.1 0.432 0.5 TRUE 

16 14 SS-115 RES SMD 26.1K OHM 1% 1/16W 0402  26.1K Vishay Dale CRCW040226K1FKED NO 18 0.00064 0.0625 0.184484 0.5 TRUE 

Table 7: Critical Non-Mil-Spec Resistors 
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CRITICAL MIL-SPEC INTEGRATED CIRCUITS 

ITEM QTY P/N REFERENCE DESCRIPTION VALUE MANUFACTURER 
MANUFACTURER 

PART NUMBER 
PIND 

POWER 

REQUIRED 

(STRESS 

RATIO)  

POWER 

SPEC 

(W) 

EXPECTED 

POWER 

(W) 

POWER 

(RATIO) 

VOLTAGE 

(STRESS 

RATIO) 

VOLTAGE 

SPEC 

VOLTAGE 

EXPECTED 

VOLTAGE 

(RATIO) 

CURRENT 

(STRESS 

RATIO) 

CURRENT 

SPEC 

(AMPS) 

EXPECTED 

CURRENT 

CURRENT 

RATIO 

JUNCTION 

TEMP 

MIN 

TEMP 

(°C) 

TEMP 

SPEC 

(°C) 

PASS/ 

FAIL 
NOTES 

1 1 SS-030   

DIODE 

SCHOTTKY 

100V 15A SMD 

Schottky 

100V, 15A 

Microsemi HI-REL 

[MIL] 
JANTX1N6843CCU3 YES 0.75 100 7.7 0.077 0.75 100 36 0.36 NA NA NA NA 

~71°C + 

1.75°C/W x 7.7 

W≈85°C 

125 150 Pass   

2 8 SS-037   

DIODE ZENER 

10V 500MW 

DO213AA 

Zener 10V, 

500mW 

Microsemi HI-REL 

[MIL] 
JANTX1N758AUR-1 NO 0.5 0.5 0.14 0.28 NA NA NA NA NA NA NA NA 

~71°C+ 

300°C/W x 

14mW≈76°C 

125 150 PASS   

3 40 SS-050   
TRANS PNP 

60V 0.6A 

PNP 60V, 

0.6A 
OnSemi MMBT2907ALT1G NO 0.5 0.5 0.0008 0.0016 0.75 60 36 0.6 0.75 0.6 0.002 0.00333 

~71°C+ 

1.67°C/W x 

6.5W≈82°C 

125 150 PASS   

4 46 SS-180   
TRANS NPN 

50V 0.8A 

NPN 50V, 

0.8A 
OnSemi MMBT2222ALT1G NO 0.5 0.5 0.0008 0.0016 0.75 50 36 0.72 0.75 0.8 0.002 0.0025 

~71°C+ 

325°C/W x 

0.8mW≈72°C 

125 150 PASS   

5 2 SS-321   

SCR SENS 

100V 0.5A TO-

18 

SCR 100V, 

0.5A 

Microsemi HI-REL 

[MIL] 
JANTX2N3032 YES NA NA 0.012 NA NA 100 36 NA NA 0.5 0.0036 0.0072 

~71°C+ 

325°C/W x 

15mW≈72°C 

NA 150 NA   

6 2 SS-202   

Trans MOSFET 

P-CH 100V 18A 

3-Pin SMD-1 

MOSFET P-

CH 100V, 

18A 

International 

Rectifier 
JANTX2N7236U YES 0.5 125 6.5 0.052 0.75 20 10 0.5 0.9 11 5 0.45454 

~71°C+ 1.67 

°C/W x 

6.5W≈82°C 

125 150 PASS   

7 4 SS-203 Q78,Q92 

Trans MOSFET 

P-CH 100V 

6.5A 3-Pin TO-

205AF 

MOSFET P-

CH 100V, 

6.5A 

International 

Rectifier 
JANTX2N6849 YES 0.5 25 1.625 0.065 0.75 20 10 0.5 0.9 4.1 3 0.73171 

~71°C+ 

1.67°C/W x 

1.625W≈75°C 

125 150 PASS nTerm 

8 4 SS-203 Q24,Q37 

Trans MOSFET 

P-CH 100V 

6.5A 3-Pin TO-

205AF 

MOSFET P-

CH 100V, 

6.5A 

International 

Rectifier 
JANTX2N6849 YES 0.5 25 1.625 0.065 0.75 20 11 0.55 0.9 25 5 0.2 

~71°C+ 

1.67 °C/W x 

0.6W≈73 °C 

125 150 PASS 

Term 

(Assumes 

pulse of 

10ms at 

33% duty 

cycle) 

9 4 SS-204 Q84,Q98 

Trans MOSFET 

N-CH 100V 8A 

3-Pin TO-39 

MOSFET N-

CH 100V, 

8A 

International 

Rectifier 
JANTX2N6796 YES 0.5 25 1.625 0.065 0.75 20 10 0.5 0.9 6 3 0.5 

~71°C+ 

1.67°C/W x 

1.625W≈75°C 

125 150 PASS nTerm 

10 4 SS-204 Q32,Q45 

Trans MOSFET 

N-CH 100V 8A 

3-Pin TO-39 

MOSFET N-

CH 100V, 

8A 

International 

Rectifier 
JANTX2N6796 YES 0.5 25 1.625 0.065 0.75 20 10 0.5 0.9 6 5 0.8333 

~71°C+ 

1.67°C/W x 

0.6W≈73°C 

125 150 PASS Term 

11 8 SS-036   

DIODE GEN 

75V 150MA 

MICROMELF 

75V, 

150mA 

Vishay Semi 

Diodes Division 
MCL4148-TR NO 0.5 0.5 0.0008 0.0016 0.75 60 36 0.6 NA NA NA NA 

~71 °C+ 

340°C/W x 

.8mW≈71 °C 

125 155 PASS   

12 2 SS-140   

DIODE ZENER 

18V 500MW 

LLDS 

Zener 18V 

500mW 

NXP 

Semiconductors 
BZV55-C18,135 NO 0.5 0.5 0.014 0.028 NA NA NA NA NA NA NA NA 

~71°C+ 

340°C/W x 

14mW≈76°C 

125 150 PASS   

Table 8: Critical Mil-Spec Integrated Circuits  
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CRITICAL MIL-SPEC OTHER 

Item Qty P/N Description Value Manufacturer 
Manufacturer 

Part Number 
PIND 

Power 

Stress 

Ratio 

Power 

Spec (W) 

Expected 

Power 

(W) 

Power 

(Ratio) 

Voltage 

Input 

(Ratio) 

Voltage 

Input 

expected 

Voltage 

Input 

Spec 

Input 

(Ratio) 
Frequency 

Current 

Input 

Ratio 

Current 

Input 

Spec 

Current 

Input 

Input 

ratio 

Current 

Output 

Ratio 

Current 

Output 

Spec 

Current 

Output 

Current 

Ratio 

Junction Temp 

(Case 

Temp) 

Temp 

Spec 

(°C) 

Pass/ 

Fail 
Notes 

1 1 SS-176 EMI Filter N/A VPT DVME28UL/HB YES NA NA NA NA 0.5 36 50 0.72 NA NA NA NA NA 0.75 15 10 0.6667 

~71°C+ 

20C/W x 0.7W 

≈85°C 

150 Fail 

If the device 

fails, the 

IAFTU 

becomes 

susceptible 

to EMI.  The 

unit would 

still be able 

to operate 

normally 

2 1 SS-175 
DC-DC 

Converter 

15 to 

50V in; 

5V, 30W 

output 

VPT DVTR2805SF/H YES 0.8 40 2.5 0.0625 0.8 36 50 0.72 NA 0.8 0.09 0.07 
0.777

78 
0.75 6 1 0.1667 

~71 °C+ 

14°C/W x 2.5W 

≈106°C 

140 Pass  

3 7 SS-131 

IC 

COMPARATO

R DIFF SGL 

SOT23-5 

2V to 

36V 

Supply 

Texas 

Instruments 
TL331QDBVRQ1 NO 0.75 0.72 0.00081 

0.0011

25 
0.7 7.2 32 0.225 NA 32 3.3 0.10312 NA NA NA 0.02 0.004 150°C 125 Pass  

Table 9: Critical Mil-Spec Other 
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7.2 APPENDIX A.2 

7.2.1 INTEGRATED AUTONOMOUS FLIGHT TERMINATION UNIT (IAFTU) BILL OF MATERIAL (BOM) NON-CRITICAL COMPONENTS 

NON-CRITICAL CONNECTORS 

Item Qty P/N Description Value Manufacturer Manufacturer Part Number PIND 
Voltage 

Applied 

Maximum 

Voltage 

Voltage Stress 

Ratio 

Voltage Stress 

Ratio Required 

Current 

Draw 

Current Draw 

per Pin 

# Current 

Carrying Pins 

Current Stress 

Ratio 

Current Stress 

Ratio Required 
Pass/Fail 

1 1 SS-178 
CONN_HDR;SMD;PLUG;B-T-B;140 

PIN (70 X 2) 0.8MM;NSHLD;VERT 
3-5177986-6 AMP 3-5177986-6 NO 5 100 0.05 0.5 0.5 0.5 4 0.25 0.5 Pass 

2 1 SS-041 DIL VERTICAL PC TAIL PIN HEADER (2x7) Harwin Inc. M20-9980746 NO 5 750 0.0066667 0.5 0.01 3 1 0.00333 0.5 Pass 

3 1 SS-042 CONN DIP PLUG 24POS  Samtec SQW-112-01-L-D-VS-AP-TR NO 5 250 0.02 0.5 0.4 3.8 1 0.1052631 0.5 Pass 

4 1 SS-172 
CONN_HDR;SMD;RECP;B-T-B;140 

PIN (70 X 2) 0.8MM;NSHLD;VERT 
CONN 70X2 AMP 5-177985-6 NO 5 100 0.05 0.5 0.5 0.5 4 0.25 0.5 Pass 

5 1 SS-196 
CONN_HDR;SMD;PLUG;STRIP;10 PIN 

(5 X 2) 0.050 X 0.050;NSHLD;VERT 
SMD 10 Pos SAMTEC FTSH-105-01-L-DV-K NO 5 100 0.05 0.5 0.5 3.4 1 0.1470588 0.5 Pass 

6 2 SS-285 
CONN_MOD;THD;PLUG;50 OHM; 

MMCX;SHLD;VERT 
MMCX EZ-Form 704009-100 NO 5 150 0.0333333 0.5 0.15 3 1 0.05 0.5 Pass 

Table 10: IAFTU Bom Non-Critical Components 

NON-CRITICAL CRYSTAL OSCILLATORS 

Item Qty P/N Description Value Manufacturer Manufacturer Part Number PIND Current Spec Current Expected Current Ratio Stress Ratio Required  Pass/Fail 

1 1 SS-047 OSC MEMS 100MHZ LVCMOS SMD 100MHz Abracon LLC ASTMHTD-100.000MHZ-AJ-E NO 0.008 0.0033 0.4125 0.5 PASS 

2 1 SS-048 OSC MEMS 33.000MHZ CMOS SMD 33,33MHz SiTIME SIT8924AA-13-33E-33.333333G NO 0.0048 0.001 0.2083333 0.5 PASS 

3 1 SS-137 CRYSTAL 25.0000MHZ 8PF SMD 25MHz NDK NX3225SA-25.000M-STD-CRS-2 NO NA NA NA 0.5 NA 

Table 11: Non-Critical Crystal Oscillators 
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NON-CRITICAL CAPACITORS 

Item Qty P/N Description Value Manufacturer Manufacturer Part Number PIND Temperature (°C) Applied Voltage Voltage (Stress Ratio) Specifications Region 

1 2 SS-008 CAP CER 10UF 50V X7S 1210 10uF TDK Corporation CGJ6P3X7S1H106K250AB NO 70 36 0.72 50 Region II 

2 6 SS-012 CAP CER 1UF 10V 10% X7R 0603 1uF Kemet C0603C105K8RACTU NO 70 36 0.36 100 Region I 

3 42 SS-023 CAP CER 8PF 50V C0G 0402 8pF  TDK Corporation CGJ2B2C0G1H080D050BA NO 70 36 0.72 50 Region II 

4 2 SS-025 CAP CER 10UF 6.3V 20% X5R 0603 10uF Kemet C0603C106M9PACTU NO 70 3 0.476190476 6.3 Region I 

5 14 SS-027 CAP CER 0.1UF 100V X7S 0603 0.1uF TDK Corporation CGJ3E3X7S2A104K080AA NO 70 36 0.36 100 Region I 

6 2 SS-028 CAP CER 0.47UF 16V X7R 0603 0.47uF TDK Corporation CGJ3E2X7R1C474K080AA NO 70 5 0.3125 16 Region I 

7 4 SS-029 CAP CER 1UF 50V X7R 0805 1uF  TDK Corporation CGJ4J3X7R1H105K125AB NO 70 18 0.36 50 Region I 

8 24 SS-200 CAP CER 150PF 50V X8R 0402 150pF TDK CGA2B2X8R1H151K050BA NO 70 5 0.1 50 Region I 

9 7 SS-001 CAP TANT 330UF 10V 10% 2917 330uF Vishay Sprague T97E337K010LSA NO 70 5 0.1 50 Region I 

10 2 SS-002 CAP CER 1000PF 50V X7R 0402 1000pF TDK Corporation CGJ2B2X7R1H102K050BA NO 70 5 0.5 10 Region I 

11 5 SS-003 CAP TANT 47UF 50V 10% 3024 47uF Vishay Sprague T97Z476K050ESB NO 70 5 0.1 50 Region I 

12 90 SS-004 CAP CER 0.047UF 50V X7R 0402 0.047uF TDK Corporation CGJ2B3X7R1H473K050BB NO 70 5 0.1 50 Region I 

13 53 SS-005 CAP CER 0.1UF 25V X7R 0402 0.1uF TDK Corporation CGJ2B3X7R1E104K050BB NO 70 5 0.2 25 Region I 

14 1 SS-006 CAP CER 470PF 50V C0G 0402 470pF TDK Corporation CGJ2B2C0G1H471J050BA NO 70 5 0.1 50 Region I 

15 1 SS-007 CAP CER 68PF 50V C0G 0402 68pF  TDK Corporation CGJ2B2C0G1H680J050BA NO 70 5 0.1 50 Region I 

16 14 SS-008 CAP CER 10UF 50V X7S 1210 10uF TDK Corporation CGJ6P3X7S1H106K250AB NO 70 5 0.1 50 Region I 

17 1 SS-009 CAP CER 22UF 10V 20% X7R 1210 22uF Kemet C1210C226M8RACTU NO 70 5 0.5 10 Region I 

18 1 SS-010 CAP CER 3300PF 50V 5% X7R 0603 3300pF Kemet C0603C332J5RACTU NO 70 5 0.1 50 Region I 

19 5 SS-012 CAP CER 1UF 10V 10% X7R 0603 1uF Kemet C0603C105K8RACTU NO 70 5 0.5 10 Region I 

20 10 SS-015 CAP CER 10UF 10V 20% X7R 0805 10uF  Kemet C0805C106M8RACTU NO 70 5 0.5 10 Region I 

21 16 SS-016 CAP CER 1UF 10V X7R 0603  1uF TDK Corporation CGJ3E2X7R1A105K080AA NO 70 5 0.5 10 Region I 

22 121 SS-017 CAP CER 10000PF 50V X7R 0402 10000pF  TDK Corporation CGJ2B3X7R1H103K050BB NO 70 5 0.1 50 Region I 

23 12 SS-017 CAP CER 10000PF 50V X7R 0402 10000pF  TDK Corporation CGJ2B3X7R1H103K050BB NO 70 5 0.1 50 Region I 

24 1 SS-018 CAP CER 4.7UF 25V X7R 0805 4.7uF TDK Corporation CGJ4J1X7R1E475K125AC NO 70 5 0.2 25 Region I 

25 21 SS-019 CAP CER 0.47UF 25V X7R 0603  0.47uF TDK Corporation CGJ3E3X7R1E474K080AB NO 70 5 0.2 25 Region I 
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Item Qty P/N Description Value Manufacturer Manufacturer Part Number PIND Temperature (°C) Applied Voltage Voltage (Stress Ratio) Specifications Region 

26 1 SS-020 CAP CER 0.22UF 25V X7R 0603  0.22uF TDK Corporation CGJ3E2X7R1E224K080AA NO 70 5 0.2 25 Region I 

27 1 SS-022  CAP CER 1000PF 2KV X7R 1206 1000pF Kemet C1206C102KGRACAUTO NO 70 5 0.0025 2000 Region I 

28 1 SS-024 
Corporation CAP CER 560PF 50V 

C0G 0603 
560pF TDK Corporation C1608C0G1H561J080AA NO 70 5 0.1 50 Region I 

29 15 SS-026 0.1uF ±10% 100V X7S 0.1uF 
Murata Electronics 

North America 
GRM32EE70J107ME15L NO 70 5 0.05 100 Region I 

30 1 SS-181 CAP TANT 470UF 10V 10% 2917 470uF Vishay Sprague 597D477X9010E2T NO 70 5 0.5 10 Region I 

31 1 SS-182 CAP CER 8200PF 50V 5% COG 0603 8200pF TDK CGA3E2C0G1H822J080AA NO 70 5 0.1 50 Region I 

32 1 SS-183 CAP CER 5600PF 25V 10% X7R 0402 5600pF  Kemet C0402C562K3RACTU NO 70 5 0.2 25 Region I 

33 1 SS-184 CAP CER 120PF 50V 5% COG 0402 120pF TDK CGA2B2C0G1H121J050BA NO 70 5 0.1 50 Region I 

34 1 SS-255 CAP CER 1000PF 50V C0G/NP0 0402 1000pF  Kemet C0402C102J5GACAUTO NO 70 5 0.1 50 Region I 

35 4 SS-261 CAP CER 27PF 50V COG 0402 27pF Murata GCM1555C1H270JA16D NO 70 5 0.1 50 Region I 

36 1 SS-262 
4pF ±0.25pF 50V Ceramic Capacitor 

C0G, NP0 0402 
4pF TDK CGA2B2NP01H040C050BA NO 70 5 0.1 50 Region I 

37 4 SS-263 CAP CER 1.2PF 50V NP0 0402 1.2pF Yageo AC0402CRNPO9BN1R2 NO 70 5 0.1 50 Region I 

Table 12: Non-Critical Capacitors 

NON-CRITICAL DIODES 

Item Qty P/N Description Value Manufacturer 
Manufacturer 

Part Number 
PIND  

Power 

(Stress Ratio)  

Power 

Spec (W) 

Expected 

Power (W) 

Power 

(Ratio) 

Voltage 

(Stress ratio) 

Voltage 

Spec 

Expected 

Voltage 

Voltage 

(ratio) 

Current 

(Stress Ratio) 

Current Spec 

(Amps) 

Expected  

Current 

Current 

Ratio 

Junction 

Temp 

Minimum 

Temp 

Temp 

Spec 
Pass/Fail 

1 2 SS-031 
DIODE ZENER 10V 

500MW SOD123 

Zener, 10V 

500mW 
ON Semiconductor 

MMSZ5240BT

1G 
NO 0.75 0.5 0.014 0.028 NA NA NA NA NA NA NA NA 

~71°C 

+340 °C/W x 

14mW≈76°C 

125 150 Pass 

2 2 SS-035 
DIODE ZENER 10V 

500MW SOD80 

Zener, 10V 

500mW 

Vishay 

Semiconductor 

Diodes Division 

TZM5240B-

GS08 
NO 0.5 0.5 0.014 0.028 NA NA NA NA NA NA NA NA 

~71°C+ 

340°C/W x 

14mW≈76°C 

125 150 PASS 

3 10 SS-033 
DIODE SCHOTTKY 

60V 3A SOD123HE 

Schottky 

60V, 3A 

Fairchild 

Semiconductor 
FSV360FP NO 0.5 2 0.001 0.0005 0.75 60 3.3 0.055 NA NA NA NA 

~71°C+ 

140°C/W x 

1mW 

≈71°C 

115 125 PASS 

4 3 SS-034 
TVS DIODE 7VWM 

9.2VC DFN 

Diode, 

7VWM 
Littelfuse Inc. 

SESD1004Q4U

G-0020-090 
NO NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 

5 1 SS-040 
LED GREEN 

RECTANGLE SMD 

LED, 

Green 

Panasonic 

Electronic 

Components 

LNJ347W83RA NO NA NA Na NA NA NA NA NA 0.5 0.05 0.012 0.24 NA NA Na NA 
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Item Qty P/N Description Value Manufacturer 
Manufacturer 

Part Number 
PIND  

Power 

(Stress Ratio)  

Power 

Spec (W) 

Expected 

Power (W) 

Power 

(Ratio) 

Voltage 

(Stress ratio) 

Voltage 

Spec 

Expected 

Voltage 

Voltage 

(ratio) 

Current 

(Stress Ratio) 

Current Spec 

(Amps) 

Expected  

Current 

Current 

Ratio 

Junction 

Temp 

Minimum 

Temp 

Temp 

Spec 
Pass/Fail 

6 2 SS-049 
MOSFET N-CH 30V 

5A 6SON 

MOSFET, 

N-CH, 30V 

5A 

Texas Instruments 
CSD17313Q2

Q1 
NO 0.5 17 0.12 

0.007058

8 
0.75 10 1.2 0.12 0.9 5 0.1 0.02 

~71°C+ 

1.67°C/W x 

120mW 

≈75°C 

125 150 NA 

7 2 SS-139 
DIODE ZENER 3.3V 

500MW LLDS 

Zener, 

3.3V 

500mW 

NXP 

Semiconductors 

BZV55-

B3V3,115 
NO 0.5 0.5 0.008 0.016 NA NA NA NA NA NA NA NA 

~71°C+ 

340°C/W x 

8mW 

≈76°C 

125 150 PASS 

8 24 SS-193 

Diode Standard 75V 

250mA Surface 

Mount SOD-323 

Diode, 75V 

250mA 

Vishay 

Semiconductor 

Diodes Division 

BAS16WS-E3-

18 
NO 0.5 0.5 0.0008 0.0016 0.75 60 36 0.6 0.75 0.6 0.002 

0.00333

3 

~71°C+ 

230°C/W x 

0.8mW 

≈72°C 

125 150 PASS 

9 21 SS-194 

Zener Diode 3.6V 

550mW ±5% Surface 

Mount SOD-323F 

Zener, 

3.6V, 

550mW 

Nexperia USA Inc. 
BZX84J-

C3V6,115 
NO 0.5 0.5 0.01 0.02 NA NA NA NA NA NA NA NA 

~71°C+ 

230°C/W x 

1mW 

≈72°C 

125 150 PASS 

10 2 SS-252 
DIODE SCHOTTKY 

40V 500MA SOD123 

Schottky, 

40V, 

500mA 

ON Semiconductor NRVB0540T1G NO 0.5 20 0.375 0.01875 0.75 40 5 0.125 NA NA NA NA 

~71°C+ 

206°C/W x 

375mW 

≈72°C 

125 150 PASS 

Table 13: Non-Critical Diodes 
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NON-CRITICAL INDUCTORS 

Item Qty P/N Description Value Manufacturer 
Manufacturer 

Part Number 
PIND 

Current Derated 

Ratio 

Current 

Spec 
Current 

Current 

Ratio 

Voltage Derated 

Ratio 

Voltage 

Spec 

Expected 

Voltage 

Voltage 

Ratio 

Temperature 

Inductors 

Transformer 

Temp 
Pass/Fail Notes 

1 1 SS-044 
FIXED IND 1.5UH 7A 4.3 MOHM 

SMD 
1.5uH Bourns Inc. SRU1048-1R5Y NO 0.5 7 0.5 0.071428571 0.5 NA 5 NA 71 NA PASS  

2 5 SS-045 FERRITE BEAD 600 OHM 0805 
600 Ohms @ 

100MHz 
TDK Corporation MPZ2012S601ATD25 NO 0.5 2 0.5 0.25 0.5 NA 1.2 NA 71 NA PASS  

3 1 SS-046 FERRITE BEAD 120 OHM 0603 
120 Ohms @ 

100MHz 

Murata Electronics 

North America 
BLM18SG121TN1D NO 0.5 3 0.5 0.166666667 0.5 NA 1.2 NA 71 NA PASS  

4 1 SS-148 Shielded Power Inductor 4.7uH CoilCraft XAL8080-472 NO 0.5 14.6 0.5 0.034246575 0.5 NA 1.2 NA 71 NA PASS  

5 1 SS-149 
High Current Shielded Power 

Inductors 
2.2uH CoilCraft XAL7070-222ME_C NO 0.5 17.8 0.5 0.028089888 0.5 NA 1 NA 71 NA PASS  

6 5 SS-259 
FIXED IND 10NH 500MA 190 

MOHM 
10nH Murata LQG15WH10NJ02D NO 0.5 0.5 0 0 0.5 NA 0 NA 71 NA PASS 

Will not see 

DC Voltage 

7 2 SS-260 
FIXED IND 47NH 300MA 720 

MOHM 
47nH Murata LQG15HZ47NH02D NO 0.5 0.3 0 0 0.5 NA 0 NA 71 NA PASS 

Will not see 

DC Voltage 

8 5 SS-118 XFRMR 1CT:1.5CT 15.7VUS SMD 
180 uH, 1CT:1.5CT 

Turn Ratio 
Halo Electronics TGMR-1455V6LF NO 0.5 NA NA NA 0.5 NA 5 NA NA 77 PASS  

9 1 SS-251 XFRMR 1CT:1.3Ct  475UH SMD 
475UH, 1CT:1.3CT 

Turn Ratio 

Wurth Electronics 

Midcom 
760390014 NO 0.5 0.35 0.1 0.285714286 0.5 NA 5 NA NA 75 PASS  

Table 14: Non-Critical Inductors 

NON-CRITICAL RESISTORS 

Item Qty P/N Description Value Manufacturer Manufacturer Part Number PIND Voltage Current Max Power Rating Power (Stress Ratio) Stress Ratio Required PASS (TRUE) / FAILS (FALSE) 

1 1 SS-053 RES SMD 10K OHM 5% 1/8W 0402 10K Vishay Dale CRCW040210K0JNEDHP NO 5 0.0005 0.125 0.02 0.5 TRUE 

2 3 SS-057 RES SMD 1K OHM 1% 1/8W 0402 1K Vishay Dale CRCW04021K00FKEDHP NO 3 0.003 0.125 0.072 0.5 TRUE 

3 1 SS-059 RES SMD 1.47K OHM 1% 1/16W 0402 1.47K  Vishay Dale CRCW04021K47FKED NO 5 0.003401361 0.0625 0.272108844 0.5 TRUE 

4 5 SS-082 RES SMD 0.0 OHM JUMPER 1/8W 0402 0 Vishay Dale CRCW04020000Z0EDHP NO 3.3 0 0.125 0 0.5 TRUE 

5 4 SS-095 RES SMD 100K OHM 1% 1/16W 0402 100K Vishay Dale CRCW0402100KFKED NO 5 0.00005 0.0625 0.004 0.5 TRUE 

6 2 SS-102 RES SMD 10K OHM 1% 1/8W 0402 10K Vishay Dale CRCW040210K0FKEDHP NO 5 0.0005 0.125 0.02 0.5 TRUE 

7 2 SS-103 RES SMD 69.8K OHM 1% 1/16W 0402 69.8K Vishay Dale CRCW040269K8FKED NO 5 7.16332E-05 0.0625 0.005730659 0.5 TRUE 

8 4 SS-106 RES SMD 499 OHM 0.5% 1/16W 0402 499 Vishay Dale CRCW0402499RDHEDP NO 0.15 0.000300601 0.0625 0.000721443 0.5 TRUE 

9 8 SS-107 RES SMD 91K OHM 1% 1/16W 0402 91K Vishay Dale CRCW040291K0FKED NO 36 0.000395604 0.0625 0.227868132 0.5 TRUE 

10 4 SS-109 RES SMD 10K OHM 1% 1/16W 0402 10K  Vishay Dale CRCW040210K0FKED NO 3.55 0.00355 0.0625 0.20164 0.5 TRUE 

11 14 SS-115 RES SMD 26.1K OHM 1% 1/16W 0402 26.1K Vishay Dale CRCW040226K1FKED NO 18 0.000640569 0.0625 0.184483986 0.5 TRUE 
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Item Qty P/N Description Value Manufacturer Manufacturer Part Number PIND Voltage Current Max Power Rating Power (Stress Ratio) Stress Ratio Required PASS (TRUE) / FAILS (FALSE) 

12 2 SS-191 RES SMD 1M OHM 1% 1/16W 0402 1M Vishay Dale CRCW04021M00FKED NO 36 0.000036 0.0625 0.020736 0.5 TRUE 

13 6 SS-248 RES SMD 12K OHM 0.1% 1/16W 0402 12K Panasonic  ERA-2AEB123X NO 36 0.000391304 0.0625 0.225391304 0.5 TRUE 

14 13 SS-249 RES SMD 80.6KOHM 0.1% 1/20W 0402 80.6K Panasonic ERA-2AEB8062X NO 36 0.00044665 0.05 0.321588089 0.5 TRUE 

15 1 SS-264 RES SMD 4.3K OHM 0.1% 1/10W 0603 4.3K  Panasonic ERA-3ARB432V NO 8 0.001860465 0.1 0.148837209 0.5 TRUE 

16 6 SS-269 RES SMD 4.02K OHM 1% 1/10W 0402 4.02K Panasonic ERJ-2RKF4021X NO 36 0.000425532 0.1 0.153191489 0.5 TRUE 

17 9 SS-282 RES SMD 806K OHM 1% 1/10W 0402 806K Panasonic ERJ-2RKF8063X NO 36 4.4665E-05 0.0625 0.025727047 0.5 TRUE 

18 9 SS-283 RES SMD 20K OHM 0.1% 1/16W 0402 20K Panasonic ERA-2AEB203X NO 36 0.000045 0.0625 0.02592 0.5 TRUE 

19 1 SS-054 RES SMD 90.9K OHM 1% 1/16W 0402 90.9K Vishay Dale CRCW040290K9FKED NO 5 5.50055E-05 0.0625 0.00440044 0.5 TRUE 

20 7 SS-055 RES SMD 4.99KOHM 0.1% 1/20W 0402 4.99K Vishay Dale [MIL] M55342E11B4B99RT5 NO 5 1.00E-03 0.05 0.1 0.5 TRUE 

21 2 SS-056 RES SMD 1.74K OHM 1% 1/16W 0402 1.74K Vishay Dale CRCW04021K74FKED NO 5 0.002873563 0.0625 0.229885057 0.5 TRUE 

22 1 SS-060  RES SMD 24.3K OHM 1% 1/16W 0402 24.3K Vishay Dale CRCW040224K3FKED NO 5 0.000205761 0.0625 0.016460905 0.5 TRUE 

23 1 SS-061  RES SMD 80.6K OHM 1% 1/16W 0402 80.6K Vishay Dale CRCW040280K6FKED NO 5 6.20347E-05 0.0625 0.004962779 0.5 TRUE 

24 1 SS-062 RES SMD 2.4 OHM 5% 1/8W 0805 2.4 Vishay Dale CRCW08052R40JNEA NO 3.3 0 0.0625 0 0.5 TRUE 

25 1 SS-065 RES SMD 3.74K OHM 1% 1/16W 0402 3.74K Vishay Dale CRCW04023K74FKED NO 5 0.001336898 0.125 0.053475936 0.5 TRUE 

26 1 SS-066 RES SMD 33K OHM 5% 1/16W 0402 33K Vishay Dale CRCW040233K0JNED NO 5 0.000151515 0.0625 0.012121212 0.5 TRUE 

27 1 SS-068 RES SMD 25.5K OHM 1% 1/16W 0402 25.5K Vishay Dale CRCW040225K5FKED NO 5 0.000196078 0.0625 0.015686275 0.5 TRUE 

28 1 SS-069 RES SMD 18K OHM 5% 1/16W 0402 18K  Vishay Dale CRCW040218K0JNED NO 5 0.000277778 0.0625 0.022222222 0.5 TRUE 

29 1 SS-070 RES SMD 13.3K OHM 1% 1/16W 0402 13.3K Vishay Dale CRCW040213K3FKED NO 5 0.00037594 0.0625 0.030075188 0.5 TRUE 

30 1 SS-072 RES SMD 348 OHM 1% 1/16W 0402 348 Vishay Dale CRCW0402348RFKED NO 1.5 0.004310345 0.0625 0.103448276 0.5 TRUE 

31 1 SS-073 RES SMD 37.4K OHM 1% 1/16W 0402 37.4K Vishay Dale CRCW040237K4FKED NO 5 0.00013369 0.0625 0.010695187 0.5 TRUE 

32 1 SS-074 RES SMD 82K OHM 5% 1/16W 0402 82K Vishay Dale CRCW040282K0JNED NO 5 6.09756E-05 0.0625 0.004878049 0.5 TRUE 

33 1 SS-075 RES SMD 249K OHM 1% 1/16W 0402 249K Vishay Dale CRCW0402249KFKED NO 5 2.00803E-05 0.0625 0.001606426 0.5 TRUE 

34 15 SS-076 0805; 100ohms 0.5W 5%; AEC-Q200 100 Panasonic  ERJ-P06J101V NO 5 0.05 0.5 0.5 0.5 TRUE 

35 16 SS-077 RES SMD 20K OHM 1% 1/8W 0402 20K  Vishay Dale CRCW040220K0FKEDHP NO 5 0.00025 0.125 0.01 0.5 TRUE 

36 5 SS-078 RES SMD 49.9 OHM 1% 1/16W 0402 49.9 Vishay Dale CRCW040249R9FKED NO 5 0.0001 0.0625 0.008 0.5 TRUE 

37 2 SS-079 RES SMD 240 OHM 5% 1/10W 0603 240 Vishay Dale CRCW0603240RJNEA NO 0 0 0.1 0 0.5 TRUE 
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Item Qty P/N Description Value Manufacturer Manufacturer Part Number PIND Voltage Current Max Power Rating Power (Stress Ratio) Stress Ratio Required PASS (TRUE) / FAILS (FALSE) 

38 1 SS-083 RES SMD 200K OHM 1% 1/16W 0402 200K Vishay Dale CRCW0402200KFKED NO 5 0.000025 0.0625 0.002 0.5 TRUE 

39 1 SS-084 RES SMD 36K OHM 5% 1/16W 0402 36K Vishay Dale CRCW040236K0JNED NO 5 0.000138889 0.0625 0.011111111 0.5 TRUE 

40 4 SS-090 RES SMD 75 OHM 1% 1/8W 0402 75 Vishay Dale CRCW040275R0FKEDHP NO 5 0 0.125 0 0.5 TRUE 

41 1 SS-091 RES SMD 12.1K OHM 1% 1/16W 0402 12.1K Vishay Dale CRCW040212K1FKED NO 5 0.000413223 0.05 0.041322314 0.5 TRUE 

42 8 SS-092 RES SMD 1K OHM 1% 1/20W 0402 1K Vishay Dale [MIL] M55342K11B1E00RS3 NO 5 0.005 0.05 0.5 0.5 TRUE 

43 1 SS-093 RES SMD 4.7K OHM 5% 1/8W 0402 4.7K Vishay Dale CRCW04024K70JNEDHP NO 5 0.00106383 0.125 0.042553191 0.5 TRUE 

44 3 SS-094 RES SMD 0.0 OHM JUMPER 1/3W 0805 0 Vishay Dale CRCW08050000Z0EAHP NO 5 0.000033 0.333 0.000495495 0.5 TRUE 

45 1 SS-096 RES SMD 270 OHM 0.1% 0.15W 0705 270 Vishay Dale [MIL] M55342E06B270ART5 NO 3.3 0.012222222 0.15 0.268888889 0.5 TRUE 

46 3 SS-097 RES SMD 100 OHM 1% 1/20W 0402 100 Vishay Dale [MIL] M55342K11B100DRS3 NO 0.67 0.03 0.05 0.402 0.5 TRUE 

47 2 SS-100 RES SMD 80 OHM 1% 1/20W 0402 80 Vishay Dale [MIL] M55342H11B80D0RWI NO 0.67 0.008 0.05 0.1072 0.5 TRUE 

48 18 SS-101 
RES SMD 0.0OHM JUMPER 1/10W 

0603 
0 Vishay Dale CRCW06030000Z0EA NO 3.3 0.00033 0.1 0.01089 0.5 TRUE 

49 2 SS-102 RES SMD 10K OHM 1% 1/8W 0402 10K Vishay Dale CRCW040210K0FKEDHP NO 5 0.0005 0.125 0.02 0.5 TRUE 

50 1 SS-105 RES SMD 4.7K OHM 1% 1/16W 0402 4.7K Vishay Dale CRCW04024K70FKED NO 5 1.06E-03 0.0625 0.085106383 0.5 TRUE 

51 1 SS-171 RES SMD 80.6 OHM 1% 1/10W 0402 80.6 Panasonic ERJ-2RKF80R6X NO 1.3 0.016129032 0.1 0.209677419 0.5 TRUE 

52 24 SS-173 RES_MF;0402;1%;1/16W;40.2 OHM 40.2 Panasonic ERJ-2RKF40R2X  NO 0.675 0.016791045 0.0625 0.181343284 0.5 TRUE 

53 1 SS-185 RES SMD 9.1KOHM 1% 1/10W 0603 9.1K Vishay Dale [MIL] M55342K12B9E10MTSV  NO 5 0.000549451 0.1 0.027472527 0.5 TRUE 

54 1 SS-197 RES SMD 2M OHM 1% 1/16W 0402 2M Vishay Dale CRCW04022M00FKED  NO 5 2.50E-06 0.0625 0.0002 0.5 TRUE 

55 1 SS-247 RES SMD 30.1KOHM 0.1% 1/10W 0603 30.1K Panasonic ERA-3AEB3012V  NO 5 0.000166113 0.1 0.008305648 0.5 TRUE 

56 1 SS-284 RES SMD 3.16K OHM 1% 1/10W 0402 3.16K Panasonic ERJ-2RKF3161X  NO 5 0.001582278 0.1 0.079113924 0.5 TRUE 

Table 15: Non-Critical Resistors 
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NON-CRITICAL INTEGRATED CIRCUITS 

Item Qty P/N Description Value Manufacturer 
Manufacturer 

Part Number 
PIND 

Power 

Stress 

Ratio 

Power 

Spec 

(W) 

Power 

Expected 

(W) 

Power 

Ratio 

Voltage 

Input 

ratio 

Voltage 

Input 

expected 

Voltage 

Input 

Spec 

Input 

Ratio 

Voltage 

Supply 

Spec 

Voltage 

Supply 

Voltage 

Supply 

Ratio 

Current 

Input 

Spec 

Current 

Input 

Input 

ratio 

Current 

Output 

Spec 

Current 

Output 

Current 

ratio 

Junction 

Temp 

Min 

Temp 
Pass/Fail 

1 4 
SS-

132 

IC OPAMP GP 

200KHZ RRO 

8MSOP 

OPAMP, 200KHZ 
Linear 

Technology 
LT1490AHMS8#PBF NO 0.75 0.5 0.003 0.006 0.7 36 44 0.818182 44 36 0.818182 NA NA NA 0.02 0.004 0.2  125C FAILS 

2 3 
SS-

133 

IC OPAMP 

DIFF 500KHZ 

8SOIC 

OPAMP, 

Differential 

500KHZ 

Texas 

Instruments 
INA149AIDR NO 0.75 0.4 0.0027 0.00675 0.7 13 275 0.047273 275 18 0.065454 NA NA NA 0.025 0.0003 0.012 

~71°C+ 

300°C/W 

x 0.006m 

≈71°C 

125C PASS 

3 1 
SS-

121 

IC VOLT 

COMPARATOR 

QUAD 14-

TSSOP 

Voltage 

Comparator, 

quad 

STMicro 

electronics 
LM2901YPT NO 0.75 0.09 0.00033 0.003667 0.7 3.3 36 0.0916667 36 3.3 0.091667 NA NA NA 0.0025 0.0001 0.04 

~71°C+ 

100°C/W 

x 

0.003mW 

≈71°C 

125C PASS 

4 2 
SS-

120 

IC REG BUCK 

ADJ 6A SYNC 

28HTSSOP 

Buck Switching 

Regulator, 

Positive 

Adjustable, 1 

output, 0.891V 6A  

Texas 

Instruments 
TPS54610MPWPREP NO 0.8 2.2 0.66 0.3 1 5 6 0.833333 NA NA NA NA NA NA 6 0.1 0.016667 

~71°C+ 

18.2°C/W 

x 660mW 

≈82°C 

125C PASS 

5 1 
SS-

122 

IC REG LDO 

1.8V 0.4A 

SOT223-5 

Linear Voltage 

Regulator, Fixed 

1 Output, 400mA 

Texas 

Instruments 
TPS73618QDCQRQ1 NO 0.8 0.72 0.18 0.25 1 3.3 3.3 1 NA NA NA NA NA NA 0.4 0.1 0.25 

~71°C+ 

70.4°C/W 

x 180mW 

≈84°C 

125C PASS 

6 1 
SS-

123 

IC REG LDO 

2.5V 1A 

20HTSSOP 

Linear Voltage 

Regulator, Fixed 

1 Output, 1A 

Texas 

Instruments 
TPS76725QPWP NO 0.8 2.5 0.25 0.1 0.8 5 10 0.5 NA NA NA NA NA NA 1 0.1 0.1 

~71°C+ 

35.8°C/W 

x 250mW 

≈80°C 

125C PASS 

7 1 
SS-

256 

IC REG LDO 

ADJ 0.4A 

SOT23-5 

Linear Voltage 

Regulator, 

Adjustable 1 

Output, 400mA 

Texas 

Instruments 
TPS73601DBVR NO 0.8 1.5 0.5 0.333333 0.8 5 7 0.714286 NA NA NA NA NA NA 0.4 0.15 0.375 

~71°C+ 

52.8°C/W 

x 500mW 

≈97°C 

125C PASS 

8 1 
SS-

130 

IC REG BUCK 

1.2V 0.6A 

SYNC 12MLF 

Buck Switching 

Regulator, 

Positive Fixed, 1 

output, 1.2V 

600mA 

Microchip 

Technology 
MIC33050-4YHL-TR NO 0.8 0.72 0.5 0.6944444 1 5 5 1 NA NA NA NA NA NA 0.6 0.1 0.16667 

~71°C+ 

60°C/W x 

500mW 

≈97°C 

125C PASS 

9 1 
SS-

257 

IC XFRMR 

DRVR NCH 

350MA 

SOT23-5 

3V-5.5V, 300uA 
Texas 

Instruments 
SN6501QDBVRQ1 NO 0.8 1.75 0.5 0.285714 1 5 5 1 NA NA NA NA NA NA 0.35 0.1 0.28571 

~71 °C+ 

52.8 °C/W 

x 500mW 

≈ 97°C 

125C PASS 

10 1 
SS-

127 

IC BUCK CTLR 

SYNC EP 

20WQFN 

DDR Voltage 

Regulator 

Texas 

Instruments 
TPS51216MRUKREP NO 0.8 3.6 0.1 0.027778 1 5 28 0.1785714 NA NA NA NA NA NA 2 0.1 0.05 

~71 °C+ 

94°C/W x 

100mW ≈ 

81 °C 

125C PASS 
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Item Qty P/N Description Value Manufacturer 
Manufacturer 

Part Number 
PIND 

Power 

Stress 

Ratio 

Power 

Spec 

(W) 

Power 

Expected 

(W) 

Power 

Ratio 

Voltage 

Input 

ratio 

Voltage 

Input 

expected 

Voltage 

Input 

Spec 

Input 

Ratio 

Voltage 

Supply 

Spec 

Voltage 

Supply 

Voltage 

Supply 

Ratio 

Current 

Input 

Spec 

Current 

Input 

Input 

ratio 

Current 

Output 

Spec 

Current 

Output 

Current 

ratio 

Junction 

Temp 

Min 

Temp 
Pass/Fail 

11 1 
SS-

119 

SENSOR 

TEMP 

RATIOMETRIC 

SC70 

-50°C ~ 150°C 
Texas 

Instruments 
LMT87QDCKTQ1 NO 0.8 0.0125 0.005 0.4 1 5 6 0.833333 NA NA NA NA NA NA 0.007 0.0025 0.35714 

~71°C+ 

275°C/W 

x 5mW 

≈72°C 

125C PASS 

12 5 
SS-

124 

IC TXRX RS-

485/RS-422 

16SOIC 

RS422, RS485 
Maxim 

Integrated 
MAX14853GWE+ NO 0.8 7.7 0.1 0.012987 1 5 6 0.833333 NA NA NA NA NA NA 1.4 0.05 0.03571 

~71°C+ 

71°C/W x 

100mW 

≈72 °C 

125C PASS 

13 1 
SS-

125 

IC DVR/RCV 

RS232 

MULTICH 

16TSSOP 

RS232 
Texas 

Instruments 
TRS3232EQPWRQ1 NO 0.8 1.5 0.1 0.066667 1 5 6 0.833333 NA NA NA NA NA NA 1 0.02 0.02 

~71°C+ 

108C/W x 

100mW 

≈82°C 

125C NA 

14 2 
SS-

126 

IC DDR3 

SDRAM 2GBIT 

800MHZ FBGA 

2GB (128M x 16), 

Parallel 800MHz 

Micron 

Technology 

Inc. 

MT41K128M16JT-

125 AAT:K 
NO NA 0.14 0.1 0.714286 1 1.3 1.3 1 NA NA NA NA NA NA 0.115 0.083 0.72174 

~71°C+ 

90C/W x 

100mW 

≈80°C 

105C NA 

15 1 
SS-

128 

IC 1-PORT 

RGMII 
4/4 Full Ethernet 

Microchip 

Technology 
KSZ9031RNXVA NO 0.8 0.62 0.216 0.348387 1 5 5 1 NA NA NA NA NA NA 0.21 0.043 0.20476 

~71°C+ 

37C/W x 

0.2mW 

≈79°C 

NA NA 

16 1 
SS-

129 

MODULE 

SINGLE 

GIGABIT LAN 

24SOIC 

325µH LAN 

10/100/1000 

Base-T Pulse 

Transformer 

Pulse 

Electronics 

Corporation 

HX5008FNL NO NA NA NA NA 1 5 5 1 NA NA NA NA NA NA NA NA NA 

~71°C+ 

80C/W x 

0.2mW 

≈76°C 

125C NA 

17 1 
SS-

136 

XC7Z020-

1CLG484Q 

Dual ARM® Zynq® 

FPGA 
Xilinx XC7Z020-1CLG484I NO NA NA NA NA 1 NA NA NA NA NA NA NA NA NA NA NA NA 

~71°C+ 

80C/W x 

0.2m 

≈95°C 

105C NA 

18 1 
SS-

138 

IC FLASH 

8GBIT 

48TSOP 

NAND Flash 

Memory, 8Gb 

Cypress 

Semiconductor 

Corp 

S34ML08G101TFI000 NO 0.8 0.108 0.054 0.5 1 3.3 3.6 0.9166667 NA NA NA NA NA NA 0.03 0.015 0.5 

~71°C+ 

80C/W x 

0.2mW 

≈82°C 

125C NA 

19 2 
SS-

199 

IC ADC 8BIT 

1MSPS 16CH 

38TSSOP 

8bit ADC, 16Ch 
Texas 

Instruments 
ADS7961QDBTRQ1 NO 0.8 0.0145 0.0002 0.013793 1 5 5 1 NA NA NA NA NA NA 0.015 0.0002 0.01333 

~71°C+ 

80C/W x 

0.2mW 

≈71 °C 

125C NA 

20 2 
SS-

201 

P-Channel 

55V 31A (Tc) 

110W (Tc) 

Surface 

Mount D-Pak 

MOSFET P-Ch, 

55V, 31A 

Infineon 

Technologies 
AUIRFR5305TRL NO 0.5 77 6.5 0.084415 NA NA NA NA 20 10 0.5 NA NA NA 22 10 0.454545 

~71°C+ 

300°C/W 

x 1.625W 

≈75°C 

NA PASS 

Table 16: Non-Critical Integrated Circuits 
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7.3 APPENDIX A.3 

7.3.1 INTEGRATED AUTONOMOUS FLIGHT TERMINATION UNIT (IAFTU) BILL OF MATERIAL (BOM) BOM EXCEPTIONS 

IAFTU BOM EXCEPTIONS 

Item Qty P/N Description Value Manufacturer Manufacturer Part Number Notes 

1 1 S600-SG911-0143_REV_3 PCB; SG911-0143 Rev 3; IAFTU I/O board NA Sagrad, Inc SG911-0143 REV3  

2 1 S600-SG911-0143_REV_5 PCB; SG911-0143 Rev 5; IAFTU MAINBORD  Sagrad, Inc SG911-0142 REV5  

3 1 SS-142 Circular MIL Spec Connector MIGHTY MOUSE CONNECTOR 801-011-07M10-26SA Glenair 801-011-07M10-26SA  

4 1 SS-143 Circular MIL Spec Connector RCPT STAND EPOXY POT SKT PC TAIL 801-011-07M7-10SA Glenair 801-011-07M7-10SA  

5 1 SS-144 Circular MIL Spec Connector RECEPT BAND PLATFORM JAM NUT SKT 801-011-07M8-2SA Glenair 801-011-07M8-2SA  

6 1 SS-146 Circular MIL Spec Connector RCPT STAND EPOXY POT SKT PC TAIL 801-011-07M6-4SA Glenair 801-011-07M6-4SA  

7 1 SS-151 Circular MIL Spec Connector RCPT STAND EPOXY POT SKT PC TAIL 801-011-07M7-10SB Glenair 801-011-07M7-10SB  

8 1 SS-174 Circular MIL Spec Connector RECEPT BAND PLATFORM JAM NUT SKT 801-011-07M10-2PA Glenair 801-011-07M10-2PA  

9 1 SS-245 Circular MIL Spec Connector RECEPT BAND PLATFORM JAM NUT SKT 801-011-07M8-2SB Glenair 801-011-07M8-2SB  

10 1 SS-176 EMI Filter DVME28UL/HB VPT DVME28UL/HB Part tested to Mil-Spec but not on QPL  

11 8 SS-108 RES SMD 0.02 OHM 1% 1/2W 0805 0.02 TT Electronics/Welwyn LRMAM0805-R02FT5 
4 times redundant with 2 on each Term and two 

Term outputs for Term and nTerm 

12 2 SS-281 BALUN 1720BL15B0050E Johanson Technology Inc. 1720BL15B0050E  

13 2 SS-177 Novatel GPS 466 Novatel OEM628  

30 40 SS-287 TRANS PNP 60V 0.6A SOT23 MMBT2907ALT1G OnSemi MMBT2907ALT1G  

31 46 SS-288 TRANS NPN 50V 0.8A SOT23 MMBT2222ALT1G OnSemi MMBT2222ALT1G  

Table 17: IAFTU Bom Exceptions 
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8 APPENDIX B. 

8.1 CRITICAL COMPONENTS 

BLOCK DIAGRAM 

 
Figure 1: IAFTU Block Diagram 

  



 

 SG927-0053 

Integrated Autonomous Flight Termination Unit (IAFTU)  

Table Figures And Tables 
 

Sagrad Doc. #SG927-0053 CUI-Unclassified 
Page 33 of 33 

Last Modified: 6/24/2024 ITAR Controlled 

Use or disclosure of this information is subject to the restrictions on the title page of this document 
 

 

9 TABLE FIGURES AND TABLES 

9.1 TABLE OF FIGURES 

Figure 1: IAFTU Block Diagram .............................................................................................................................................................................................. 32 

9.2 TABLE OF TABLES 

Table 1: Revision History ........................................................................................................................................................................................................... 5 

Table 2: Approvals ...................................................................................................................................................................................................................... 5 

Table 3: Points of Contact ........................................................................................................................................................................................................... 6 

Table 4: Acronyms and Abbreviations ....................................................................................................................................................................................... 7 

Table 5: Document Organization ................................................................................................................................................................................................ 9 

Table 6: CRITICAL Non-MIL-SPEC Capacitors .................................................................................................................................................................... 18 

Table 7: Critical Non-Mil-Spec Resistors ................................................................................................................................................................................. 19 

Table 8: Critical Mil-Spec Integrated Circuits .......................................................................................................................................................................... 20 

Table 9: Critical Mil-Spec Other .............................................................................................................................................................................................. 21 

Table 10: IAFTU Bom Non-Critical Components ................................................................................................................................................................... 22 

Table 11: Non-Critical Crystal Oscillators ............................................................................................................................................................................... 22 

Table 12: Non-Critical Capacitors ............................................................................................................................................................................................ 24 

Table 13: Non-Critical Diodes .................................................................................................................................................................................................. 25 

Table 14: Non-Critical Inductors .............................................................................................................................................................................................. 26 

Table 15: Non-Critical Resistors............................................................................................................................................................................................... 28 

Table 16: Non-Critical Integrated Circuits ............................................................................................................................................................................... 30 

Table 17: IAFTU Bom Exceptions ........................................................................................................................................................................................... 31 

 


