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The Principles of
Standardization

In May 1995 the IPC’s Technical Activities Executive Committee (TAEC) adopted Principles of
Standardization as a guiding principle of IPC’s standardization efforts.

Standards Should:
• Show relationship to Design for Manufacturability

(DFM) and Design for the Environment (DFE)
• Minimize time to market
• Contain simple (simplified) language
• Just include spec information
• Focus on end product performance
• Include a feedback system on use and

problems for future improvement

Standards Should Not:
• Inhibit innovation
• Increase time-to-market
• Keep people out
• Increase cycle time
• Tell you how to make something
• Contain anything that cannot

be defended with data

Notice IPC Standards and Publications are designed to serve the public interest through eliminating mis-
understandings between manufacturers and purchasers, facilitating interchangeability and improve-
ment of products, and assisting the purchaser in selecting and obtaining with minimum delay the
proper product for his particular need. Existence of such Standards and Publications shall not in
any respect preclude any member or nonmember of IPC from manufacturing or selling products
not conforming to such Standards and Publication, nor shall the existence of such Standards and
Publications preclude their voluntary use by those other than IPC members, whether the standard
is to be used either domestically or internationally.

Recommended Standards and Publications are adopted by IPC without regard to whether their adop-
tion may involve patents on articles, materials, or processes. By such action, IPC does not assume
any liability to any patent owner, nor do they assume any obligation whatever to parties adopting
the Recommended Standard or Publication. Users are also wholly responsible for protecting them-
selves against all claims of liabilities for patent infringement.

IPC Position
Statement on
Specification
Revision Change

It is the position of IPC’s Technical Activities Executive Committee that the use and implementation
of IPC publications is voluntary and is part of a relationship entered into by customer and supplier.
When an IPC publication is updated and a new revision is published, it is the opinion of the TAEC
that the use of the new revision as part of an existing relationship is not automatic unless required
by the contract. The TAEC recommends the use of the latest revision. Adopted October 6, 1998

Why is there
a charge for
this document?

Your purchase of this document contributes to the ongoing development of new and updated industry
standards and publications. Standards allow manufacturers, customers, and suppliers to understand
one another better. Standards allow manufacturers greater efficiencies when they can set up their
processes to meet industry standards, allowing them to offer their customers lower costs.

IPC spends hundreds of thousands of dollars annually to support IPC’s volunteers in the standards
and publications development process. There are many rounds of drafts sent out for review and
the committees spend hundreds of hours in review and development. IPC’s staff attends and par-
ticipates in committee activities, typesets and circulates document drafts, and follows all necessary
procedures to qualify for ANSI approval.

IPC’s membership dues have been kept low to allow as many companies as possible to participate.
Therefore, the standards and publications revenue is necessary to complement dues revenue. The
price schedule offers a 50% discount to IPC members. If your company buys IPC standards and
publications, why not take advantage of this and the many other benefits of IPC membership as
well? For more information on membership in IPC, please visit www.ipc.org or call 847/597-2809.

Thank you for your continued support.

©Copyright 2018. IPC, Bannockburn, Illinois, USA. All rights reserved under both international and Pan-American copyright conventions. Any
copying, scanning or other reproduction of these materials without the prior written consent of the copyright holder is strictly prohibited and
constitutes infringement under the Copyright Law of the United States.
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Space Applications Electronic Hardware
Addendum to IPC/WHMA-A-620C

Table of Contents
The following topics are addressed in this Addendum.

0.1 Scope

0.1.1 Purpose

0.1.2 Precedence

0.1.3 Existing or Previously Approved Designs

0.1.4 Use of this Addendum

0.1.5 Lead-Free Tin

0.1.6 Red Plague (Cuprous Oxide Corrosion)

0.1.7 White Plague (Fluorine Attack)

The following reference numbers are to IPC/WHMA-A-
620C Clauses that are modified or added in this Addendum.

1.1 Scope

1.2 Purpose

1.3 Classification

1.5.1.3.1 Disposition

1.5.1.6 Conditions Not Specified

1.10 Personnel Proficiency

1.12.2.1 Lighting

1.12.2.2 Magnification Aids

1.12.2.3 Sampling (Verification of Acceptability)

1.16 Materials and Processes

3.1 Stripping

3.2 Strand Damage and End Cuts

4.1.1.1 Material, Components and Equipment -
Materials – Solder

4.1.1.2 Material, Components and Equipment -
Materials – Flux

4.1.2 Material, Components and Equipment -
Gold Removal

4.2.1 Cleanliness – Presoldering

4.2.2 Cleanliness – Postsoldering

4.3.2.2
Solder Connection – Soldering Anomalies –
Partially Visible or Hidden Solder
Connections

4.4 Wire/Lead Preparation, Tinning

4.8 Terminals

4.8.1.2 Terminals – Turrets and Straight Pins –
Solder

4.8.2.2 Terminals – Bifurcated – Lead/Wire
Placement – Bottom and Top Route

4.8.2.4 Terminals – Bifurcated – Solder

4.8.4.2 Terminals – Pierced/Perforated/Punched –
Solder

4.8.5.2 Terminals – Hook – Solder

4.8.6.2 Terminals – Cup – Solder

4.8.7 Terminals – Series Connected

5 Crimp Terminations (Contacts and Lugs)

5.1 Stamped and Formed – Open Barrel

5.1.1 Stamped and Formed – Open Barrel –
Insulation Support

5.1.1.1 Stamped and Formed – Open Barrel –
Insulation Support – Inspection Window

5.1.1.2 Stamped and Formed – Open Barrel –
Insulation Support – Crimp

5.1.2 Stamped and Formed – Open Barrel –
Insulation Clearance if No Support Crimp

5.1.3 Stamped and Formed – Open Barrel –
Conductor Crimp

5.1.4 Stamped and Formed – Open Barrel –
Crimp Bellmouth

5.1.5 Stamped and Formed – Open Barrel –
Conductor Brush

5.1.6 Stamped and Formed – Open Barrel –
Carrier Cutoff Tab

5.1.7 Stamped and Formed – Open Barrel –
Individual Wire Seal

5.2.1 Stamped and Formed – Closed Barrel –
Insulation Clearance

5.2.2 Stamped and Formed – Closed Barrel –
Insulation Support Crimp

5.2.3 Stamped and Formed – Closed Barrel –
Conductor Crimp and Bellmouth

5.3 Machined Contacts

5.3.1 Machined Contacts – Insulation Clearance

6 Insulation Displacement Connection (IDC)

7 (All) Ultrasonic Welding

8.1 Soldered Splices

8.1.1 Soldered Splices – Mesh

8.1.2 Soldered Splices – Wrap

8.1.3 Soldered Splices – Hook

8.1.4.1 Soldered Splices – Lap – Two or More
Conductors

8.1.4.2 Soldered Splices – Lap – Insulation Opening
(Window)

8.2.1 Crimped Splices – Barrel

8.2.2 Crimped Splices – Double Sided

8.3 Ultrasonic Weld Splices
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9.1.1 Hardware Mounting – Jackpost – Height

9.2.1 Strain Relief – Clamp Fit

9.4.2 Connector Damage – Limits – Hard Face –
Mating Surface

9.4.3 Connector Damage – Limits – Soft Face –
Mating Surface or Rear Seal Area

9.4.4 Connector Damage – Contacts

9.4.4.1
[New]

Connector Damage – Contacts –
Exposed Sockets, Protected Pins, e.g.,
MIL-DTL-83513 Micro D

9.4.5
[New]

Connector Damage – Seals/Gaskets

9.5 Installation of Contacts and Sealing Plugs
into Connectors

10 Over-Molding/Potting

12 Marking/Labeling

12.4 Location and Orientation

12.6.2 Marker Sleeve – Tubular

12.8 Tie Wrap Markers

13 Coaxial and Biaxial Cable Assemblies

13.1 Stripping

13.7.2 Coaxial Connector – Terminal Cover –
Press Fit

14.1 Tie Wrap/Lacing Application

14.2.1 Breakouts – Individual Wires

14.3.2 Routing – Bend Radius

15.1 Braided

15.1.1 Braided – Direct Applied

15.1.2 Braided – Prewoven

15.2 Shield Termination

15.2.1.1 Shield Termination – Shield Jumper Wire –
Attached Lead

15.2.1.1.1 Shield Termination – Shield Jumper Wire –
Attached Lead – Solder

15.2.1.2 Shield Termination – Shield Jumper Wire –
Shield Braid

15.2.1.3 Shield Termination – Shield Jumper Wire –
Daisy Chain

15.2.1.4 Shield Termination – Shield Jumper Wire –
Common Ground Point

15.3.1 Shield Termination – Connector – Shrink

15.3.2 Shield Termination – Connector – Crimp

15.3.3 Shield Termination – Connector – Shield
Jumper Wire Attachment

15.4.1 Shield Termination – Splicing Prewoven –
Soldered

15.7 Shrink Tubing – Conductive Lined

16.1.2 Braid – Prewoven

16.3 Spiral Plastic Wrap (Spiral Wrap Sleeving)

17 Finished Assembly Installation

17.1 General

17.2 Hardware Installation

17.2.2 Hardware Installation – Threaded Fasteners
– Wires

17.3.3 Wire/Harness Installation – Service Loops

18 (All) Solderless Wrap

19.4 Electrical Test

19.4.1 Electrical Test – Selection

19.5.2 Electrical Test Methods – Shorts

19.5.3 Electrical Test Methods – Dielectric
Withstanding Voltage (DWV)

19.5.4 Electrical Test Methods – Insulation
Resistance (IR)

19.6.1 Mechanical Test – Selection

19.7.1 Mechanical Test Methods – Crimp Height
(Dimensional Analysis)

19.7.2 Mechanical Test Methods – Pull Force
(Tensile)

19.7.2.1 Mechanical Test Methods – Pull Force
(Tensile) - Without Documented Process
Control

19.7.5 Mechanical Test Methods – Contact
Retention Verification

19.7.5.1
[New]

Mechanical Test Methods – Contact
Retention Verification – Push Testing

19.7.5.2
[New]

Mechanical Test Methods – Contact
Retention Verification – Pull Testing

19.7.6 Mechanical Test Methods – RF Connector
Shield Pull Force (Tensile)

Appendix A Terms and Definitions
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0.1 Scope This Addendum provides additional requirements over those published in IPC/WHMA-A-620C to ensure the
performance of cable and wire harness assemblies that must survive the vibration and thermal cyclic environments getting
to and operating in space.

Where content criteria are not supplemented, the Class 3 requirements of IPC/WHMA-A-620C apply.

0.1.1 Purpose When required by procurement documentation/drawings, this Addendum supplements or replaces specifi-
cally identified requirements of IPC/WHMA-A-620C.

0.1.2 Precedence The contract takes precedence over this Addendum, referenced standards and User-approved drawings.
In the event of a conflict between this Addendum and the applicable documents cited herein, this Addendum takes prece-
dence. Where referenced criteria of this Addendum differ from the published IPC/WHMA-A-620C, this Addendum takes
precedence. (See IPC/WHMA-A-620C 1.7.)

0.1.3 Existing or Previously Approved Designs This Addendum shall not constitute the sole cause for the redesign of
previously approved designs. When drawings for existing or previously approved designs undergo revision, they should be
reviewed and changes made that allow for compliance with the requirements of this Addendum.

0.1.4 Use of this Addendum This Addendum shall not be used as a stand-alone document.

Where criteria are not supplemented by this Addendum, the Class 3 requirements of IPC/WHMA-A-620C shall apply. If an
IPC/WHMA-A-620C requirement is changed or added by this Addendum, the clause is identified and only the process
requirements and defects for that clause are listed in Table 1 of this Addendum, i.e., Target and Acceptable conditions are
not listed. If a feature is not listed as a defect, it shall be considered acceptable. Target and Acceptable conditions (except
where changed by this Addendum) and Figures are provided in IPC/WHMA-A-620C.

The clauses modified by this Addendum do not include subordinate clauses unless specifically stated, i.e., changes made to
1.4 do not affect 1.4.1 unless 1.4.1 is also addressed in this Addendum. Clauses, Tables, Figures, etc. in IPC/WHMA-A-
620C that are not listed in this Addendum are to be used as-published.

When a paragraph refers to an entire chapter, for example the first paragraph in 15.1 of this Addendum, it is the user of the
standard’s responsibility to determine which clauses from that chapter are used from IPC/WHMA-A-620C and which clauses
are covered by this Addendum.

0.1.5 Lead-Free Tin For the purpose of this document, lead-free tin is defined as tin containing less than 3% lead by
weight as an alloying constituent. Solder alloy Sn96.3Ag3.7 is exempt from this requirement. See Table 1 of this Addendum
4.1.1.1.

The use of components, assemblies, packaging technology, mechanical hardware, and materials identified as having exter-
nal surfaces (platings, metallization, etc.) of lead-free tin or assembled with lead-free tin solder alloys shall be prohibited
unless documented and controlled through a User-approved Lead Free Control Plan (LFCP).

0.1.6 Red Plague (Cuprous Oxide Corrosion) Red Plague (cuprous oxide corrosion) can develop in silver-coated soft or
annealed copper wire when a galvanic cell forms between the copper base metal and the silver coating in the presence of
moisture (H2O) and oxygen (O2). Once initiated, the sacrificial corrosion of the copper base conductor can continue indefi-
nitely in the presence of oxygen. The color of the corrosion by-product (cuprous oxide crystals) may vary depending on the
different levels of oxygen available, but is commonly noted as a red/reddish-brown discoloration on the silver coating
surface.

The use of silver-coated copper wire and cable shall require the implementation of a User-approved Red Plague Control
Plan (RPCP). See IPC-WP-113, ‘‘Guidance for the Development and Implementation of a Red Plague Control Plan (RPCP)’’
for technical guidance and a generic RPCP template.

0.1.7 White Plague (Fluorine Attack) During the manufacturing of fluoropolymer-insulated electrical wires and cables
made with tin-coated, silver-coated, or nickel-coated copper or copper alloy conductors, the extrusion of fluorocarbon resin
to form the insulation jacket occurs at a temperature high enough that oxidative degradation of the polymer will occur,
resulting in the evolution or outgassing of a number of materials, including carbonyl fluoride (COF2), an extremely reactive
compound. This outgassing from the insulation is both internal, e.g., to the wire strand/cable bundle, and external, e.g., to
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the surrounding environment. In the presence of trace atmospheric moisture, e.g., humidity, the carbonyl-difluoride hydro-
lyzes to generate carbon dioxide (CO2) and hydrogen fluoride (HF). The hydrogen fluoride (HF) will then hydrate to form
concentrated hydrofluoric acid (HF aq), an extremely corrosive agent that attacks metal and metal oxides, including, but not
limited to, conductors, contacts, connector shells, etc.

The use of fluoropolymer-insulated copper wire and cable may require the implementation of a User-approved White Plague
Control Plan (WPCP). See IPC-WP-114, ‘‘Guidance for the Development and Implementation of a White Plague Control
Plan (WPCP)’’ for technical guidance and a generic WPCP template.
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Table 1 IPC/WHMA-A-620C Space Applications Requirements

A-620C
Reference Space Applications Requirements (as changed by this Addendum)

1.1 Scope This standard prescribes practices and requirements for the manufacture of cable, wire and harness
assemblies. This standard does not provide criteria for cross-section or X-ray evaluation. Exception: Non-
Destructive Evaluation (NDE) shall be required when an item is subject to the requirements of 1.12.2.3 or 4.3.2.2
of this Addendum.

If a conflict occurs between the English and translated versions of this document, the English version
will take precedence.

IPC/WHMA-A-620 can be used as a stand-alone document for purchasing products, however it does not specify
frequency of in-process inspection or frequency of end product inspection. No limit is placed on the number of
process indicators or the number of allowable repair/rework of defects. Such information should be developed
with a statistical process control plan (see IPC-9191).

The illustrations in this document portray specific points noted in the title of each section. A brief description fol-
lows each illustration. The development committee recognizes that different parts of the industry have different
definitions for some terms used herein. For the purposes of this document, the terms cable and wire harness are
used interchangeably.

1.2 Purpose This Standard describes materials, methods, tests and acceptability criteria for producing crimped,
mechanically secured, or soldered interconnections and the related assembly activities associated with cable and
harness assemblies.

The intent of this document is to rely on process control methodology to ensure consistent quality levels during
the manufacture of products.

Any method that produces an assembly conforming to the acceptability requirements described in this standard
may be used.

Standards may be updated at any time, including with the use of amendments. The use of an amendment or
newer revision is not automatically required. The revision in effect shall be as specified by the User.

Note: This clause is unchanged from IPC/WHMA-A-620C. It is included here to clarify that the Purpose of the
space addendum does not replace nor alter Purpose of IPC/WHMA-A-620C.

1.3 Classification If an IPC/WHMA-A-620C clause is not addressed by this Addendum, the Class 3 requirement in
IPC/WHMA-A-620C shall apply.

1.5.1.3.1 Disposition Disposition is the determination of how defects should be treated. Dispositions include, but are not
limited to, rework, use as is, scrap or repair. Each disposition of ‘‘use as is’’ or ‘‘repair’’ shall be approved by the
User. Repairs shall be conducted in accordance with documented procedures approved by the User. Each repair
shall be approved by the User prior to implementation.

1.5.1.6 Conditions Not Specified The development of unique criteria for conditions not specified shall include User
involvement and consent. The criteria developed shall include an agreed upon definition for acceptance of each
characteristic between the Manufacturer and the User.

1.10 Personnel Proficiency All instructors, operators, and inspection personnel shall be proficient in the tasks to
be performed. Objective evidence of that proficiency shall be maintained and be available for review. Objective
evidence should include records of training to the applicable job functions being performed, work experience,
testing to the requirements of this standard, and/or results of periodic reviews of proficiency.

Training shall be in accordance with the IPC/WHMA A-620-Space Addendum Training and Certification Program
or a supplier developed program that shall be made available for review and approval upon request by the User.
All training shall be traceable to a Master IPC Trainer (MIT).

1.12.2.1 Lighting Illumination at the surface of workstations should be at least 1000 lm/m2 (approximately 93 foot
candles). Supplemental lighting may be necessary to assist in visual inspection.

The light source shall provide shadowless illumination of the area being viewed unless directional or oblique light-
ing is specifically required.

Note: In selecting a light source, the color temperature of the light is an important consideration. Light ranges
from 3000 - 5000 K enable users to distinguish various metal and plating features and contaminants with
increased clarity.
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Table 1 IPC/WHMA-A-620C Space Applications Requirements (cont.)

A-620C
Reference Space Applications Requirements (as changed by this Addendum)

1.12.2.2 Magnification Aids When required, magnification power for assembly inspection shall be at least the minimum
inspection power specified in IPC/WHMA-A-620C Table 1-2. Other magnification powers within the inspection
range may be used. The magnification power requirement is based on the gauge of the wire being inspected. For
assemblies with mixed wire sizes, the greater magnification may be used for the entire assembly. If the presence
of a defect cannot be determined at the inspection power, the item is acceptable. The referee magnification power
is intended for use only after a defect has been determined but is not completely identifiable at the inspection
power.

Magnification aids shall be capable of rendering true colors, proportional dimensions, and adequate resolution at
the chosen magnification to perform the specified inspection.

The tolerance for magnification aids is ± 15% of the selected magnification power. Magnification aids should be
maintained and calibrated as appropriate (see IPC-OI-645).

1.12.2.3 Sampling (Verification of Acceptability) Verification of acceptability to this standard shall be based on 100%
inspection of the assemblies, including crimps, solder connections, and each successive level of assembly, e.g.,
securing, shielding, connectorization, etc. Visual inspection may be supplemented by the measurement of char-
acteristics appropriate to the product being assembled, e.g., go/no-go gauges, pull force measurements, torque
measurement.

Partially visible or hidden features shall be acceptable provided that all of the following conditions are met:

a. The visible portion, if any, of the feature is acceptable.
b. Process controls are maintained in a manner assuring repeatability of assembly techniques.

For requirements that do not meet any of the above conditions, non-destructive evaluation (NDE) shall be used.
The NDE method shall be approved by the User prior to use.

1.16 Materials and Processes The materials and processes used to assemble, manufacture, handle and store
cable and wire harness assemblies shall be selected such that their combinations produce products acceptable
to this standard.

Connector mating surfaces and harness assemblies shall be protected.

When major elements of the proven processes are changed, e.g., flux, solder alloy or soldering system, crimping
technology, cleaning media or system, etc., validation of the acceptability of the change(s) shall be performed and
documented. The method of validation shall be agreed upon between the Manufacturer and User. Changes shall
be approved by the User prior to use.

Limited shelf life items shall be stored and controlled in accordance with material manufacturer’s recommenda-
tions or in accordance with the Supplier’s documented procedures for controlling shelf life and shelf life exten-
sions.

For adhesives, potting material and other polymers:
• The material specification or other documented procedure shall be followed for mixing and curing.
• Material shall be used within the pot life (working time) specified by the material supplier or used within the time

period indicated by a documented system.
• When curing conditions (temperature, time, infrared (IR) intensity, etc.) vary from the material manufacturer’s

recommended instructions, they shall be documented and available for review.
• Equipment used for measuring viscosity, mixing, applying and curing silicone material shall not be used for

processing other material.
• A mix record shall be created for each mixed batch of multi-part polymers used. At a minimum, this record

shall include the date mixed, Manufacturer’s part number and date/lot code, shelf-life expiration date (of all parts
of the mix), and the mix ratio for all constituents used.

• For one-part polymers, the Manufacturer’s part number and lot/date code, and shelf life expiration date shall be
documented.

• Materials shall be cured in accordance with a documented cure schedule and within the thermal limitations of
the hardware. Objective evidence of full cure for each batch of material shall be documented. A witness sample
may be used for this verification.

• If used, non-liquid fillers, e.g., thickening agents, thermal property enhancers, etc., shall be treated to remove
detrimental moisture and other volatiles.

• Non-porous containers and mixing tools shall be used. Containers and mixing tools shall be selected such that
their use in combination cannot introduce contamination into the mix, e.g., a metal stirrer can scrape shavings
from a plastic container.

Note: Specific criteria regarding application and/or acceptance requirements are included where applicable
throughout this document.

IPC/WHMA-A-620C-S March 2018

6Copyright Association Connecting Electronics Industries 
Provided by IHS Markit under license with IPC Licensee=/, User=, 

Not for Resale, No reproduction or networking permitted without license from IHS

-
-
`
,
,
`
`
`
,
,
,
,
`
`
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-

Full document details: IPC IPC/WHMA-A-620C-S 2018

http://www.avadocuments.com/doc/ipc-ipc-whma-a-620c-s-2018
http://www.avadocuments.com/doc/ipc-ipc-whma-a-620c-s-2018

