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RATIONALE

Revision necessary to address package types that do not clearly fall into existing definition and specify XRF thickness
measurement locations and number of terminations.
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FOREWORD

This standard was prepared to standardize the requirements for using robotic hot solder dip to replace the finish on certain
electronic piece parts. The requirements within this standard were derived from existing industry standards and a
collaboration of suppliers and customers.

The intent of this standard is for suppliers and customers to incorporate these requirements into their operations to provide
a consistent and well-controlled process. This standard does not apply to original piece part manufacturers who build piece
parts with a hot solder dip finish.

The Hot Solder Dip Task Group, under the direction of the Government Electronics and Information Association (GEIA),
prepared this standard. This revision was prepared by the G-24 committee of SAE. All addenda of this standard are
informative in nature.

INTRODUCTION

There are two major reasons to solder dip piece parts: solderability concerns and tin whisker mitigation. Solder dip for
tin-whisker mitigation differs from solder dip for solderability in that for tin whisker mitigation the termination needs to be
coated over its entire length, right up to the package surface. During solder dip, the piece part experiences temperature
differences significantly greater than those present during typical board-level assembly. In addition, the fluxes used during
the dipping process can become trapped in a minor delamination, like that commonly found in plastic piece parts, which can
lead to reliability issues. To avoid these concerns, the solder dip process needs to be qualified and carefully controlled. To
decrease the possibility of failure of the piece part after being solder dipped and to ensure a quality process is performed
each time, requirements for performing robotic hot solder dipping are presented in this standard.

This standard was designed for the replacement of pure tin and Pb-free tin alloy finishes with SnPb finishes for subsequent
assembly with SnPb solder. Aspects of this standard may be applicable to other finish changes. Replacement finishes other
than SnPb should be evaluated for tin whisker mitigation prior to implementation.

Due to the need to completely control the rates of immersion and emersion of the terminations and the dwell times in and
between each process step, only Robotic Hot Solder Dip is addressed in this standard. Semi-automatic or purely manual
solder dipping are processes that may not be capable of completely controlling the rates of immersion and emersion of the
terminations and only providing an approximate dwell dipping time (time of total immersion to the required depth) in the
solder bath. Greater variation in the process may cause a higher chance of damage, including latent reliability problems. At
this time, it is felt that manual dipping, the types of piece parts that can be manually dipped successfully, and the controls
needed on a manual dip process are not well enough understood to be included in an industry standard. Note that the
manual dipping required for full finish replacement is different than manual dipping currently practiced for meeting
solderability requirements because of the increased need of 100% coverage all the way to the body to prevent whisker
growth.

Certain piece-part package styles may not lend themselves to robotic hot solder dipping and may require the use of a
soldering iron, over-plating, or other methods to coat the termination. It is expected that some of the general requirements
and testing requirements of this standard would apply to these operations. However, these methods have not been fully
reviewed at this time. The application of aspects of this standard to other material replacement methods is considered to be
a unique requirement and should be covered by separate customer and supplier agreements.
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1. SCOPE

This standard defines the requirements for fully replacing undesirable surface finishes using robotic hot solder dip.
Requirements for qualifying and testing the refinished piece parts are also included. This standard covers the replacement
of pure tin and Pb-free tin alloy finishes with SnPb finishes with the intent of subsequent assembly with SnPb solder. This
dipping is different from dipping to within some distance of the body for the purposes of solderability; solder dipping for
purposes other than full replacement of pure tin and Pb-free tin alloy finishes are beyond the scope of this document. It
covers process and testing requirements for robotic dipping process and does not cover semi-automatic or purely manual
dipping processes.

This standard does not apply to piece-part manufacturers who build piece parts with a hot solder dip finish. It applies to
refinishing performed by a robotic hot solder dip service supplier or production facilities at the customer, whenever the intent
of the dipping is to have full coverage and replacement of Pb-free tin. Replacement of BGA spheres or CGA columns is not
included in the scope of this standard. IEC TS 62647-4 may be used for replacement of BGA spheres.

The intent of this standard is for suppliers and customers to incorporate these requirements into their operations to provide
a consistent and well-controlled process for product applications that require significant control. Complete conversion of
termination finishes from Pb-free tin to SnPb will allow use of piece parts for any of the Control Levels of GEIA-STD-0005-2
without mitigations. In addition to the elimination of tin whisker risks, piece parts processed to this standard will also exhibit
enhanced solderability and solder joint reliability compared to most COTS finishes. Each customer shall determine the
applicability of this standard and the need for full replacement of the existing termination finish. This standard does not
guarantee a particular yield or reliability of piece parts going through solder dipping. Some applications may have unique
requirements that exceed the scope of this standard and should be specified separately.

Pb-free tin piece parts which have been dipped in compliance with this standard are no longer considered to be Pb-free tin
finished for the purposes of GEIA-STD-0005-2.

2. REFERENCES
2.1 Normative References

ANSI/NCSL Z2540-1 Calibration Laboratories and Measuring and Test Equipment

ASTM B487 Standard Test Method for Measurement of Metal and Oxide Coating Thickness by Microscopical
Examination of a Cross Section

ASTM B568 Standard Test Method for Measurement of Coating Thickness by X-Ray Spectrometry

EIA-595 Visual and Mechanical Inspection: Multilayer Ceramic Chip Capacitors

IPC-TM-650-2.3.25 Detection and Measurement of lonizable Surface Contaminants by Resistivity of Solvent Extract
(ROSE)

ISO 10012 Measurement Management Systems - Requirements for Measurement Processes and Measuring

Equipment J-STD-001Requirements for Soldered Electrical and Electronic Assemblies

J-STD-001 Requirements for Soldered Electrical and Electronic Assemblies

J-STD-002 Solderability Tests for Component Leads, Terminations, Lugs, Terminals and Wires

J-STD-004 Requirements for Soldering Fluxes

J-STD-006 Requirements for Electronic Grade Solder Alloys and Fluxed and Non-fluxed Solid Solders for
Electronic Soldering Applications

J-STD-020 Moisture/Reflow Sensitivity Classification for Non-hermetic Solid State Surface Mount Devices

J-STD-033 Handling, Packing, Shipping and Use of Moisture/Reflow Sensitive Surface I\,Dot@e"'“ents
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J-STD-075 Classification for Non-IC Electronic Components for Assembly Processes

JESD22-A101 Steady-State Temperature Humidity Bias Life Test

JESD22-A104 Temperature Cycling

JESD22-B101 External Visual

JESD22-B107 Mark Permanency

JESD46 Customer Notification of Product Process Changes by Semiconductor Suppliers
MIL-STD-883 Test Method Standard Microcircuits

MIL-STD-1580 Destructive Physical Analysis for Electronic, Electromagnetic, and Electromechanical Parts

2.2 Informative References

AMS-STD-595 Colors Used in Government Procurement

GEIA-STD-0005-2 Standard for Mitigating the Effects of Tin Whiskers in Aerospace and High Performance Electronic
Systems

IEC TS 62647-4 Process management for avionics — Aerospace and defence electronic systems containing lead-

free solder — Part 4 — Ball grid array (BGA) package reballing

J-STD-609 Marking and Labeling of Components, PCBs and PCBAs to Identify Lead (Pb), Pb-free and Other
Attributes

MIL-PRF-19500 General Specification for Semiconductor Devices

MIL-PRF-38534 General Specification for Hybrid Microcircuits

MIL-PRF-38535 General Specification for Integrated Circuits (Microcircuits)

3. DEFINITIONS AND ACRONYMS

AM: Acoustic Microscopy

APPROVED TYPE: A type as listed in Table 1.

APPROVED PIECE TYPE: A piece part that can meet a type definition listed in Table 1.

CORROSION: The deterioration of a metal by a chemical or electro-chemical reaction with its environment.
CUSTOMER: The person or organization requesting to have piece parts robotic hot solder dipped.
DROSS: Oxide formed on the surface of solder, whether in still solder pots or wave soldering machines.
ESD: Electrostatic Discharge

FLUX: A material which reduces the oxides on the surface of solder, whether from a solder pot or a piece part. It also
displaces oxygen on the surface of the solder, thereby preventing re-oxidation.

IONIC CONTAMINATION: Any foreign material such as salts, acids, inorganic materials, and organic residues, which
conduct electricity in the presence of moisture.

LOT: A group of piece parts processed under the same manufacturing and inspection spec“icatimmﬁﬁtﬂE
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MSL: Moisture Sensitivity Level as per J-STD-020.
ORIGINAL PIECE PART MANUFACTURER: Original manufacturer of the piece part to be dipped.
PRODUCT LOT: One lot of Qualified Piece parts undergoing robotic hot solder dip.

QUALIFIED PIECE PART: An Approved Piece part that has been qualified with a solder dip service supplier's dipping
process.

QUALIFICATION LOT: One lot of Approved Piece parts undergoing qualification but are not yet qualified. Parts processed
through qualification testing are considered to have gone through destructive testing.

Pb-FREE TIN: Pure tin or any tin alloy with <3% lead (Pb) content by weight. This means that some Pb-free finishes other
than pure tin, such as tin-bismuth and tin-copper, are considered to be “tin” for the purposes of this standard. Many of these
alloys have not been assessed for whiskering behavior.

ROBOTIC: A process utilizing an articulated appendage to perform repetitive complex tasks. The method is highly
repeatable and controlled with minimal operator involvement. In addition to the dipping being automated, other steps, such
as fluxing, are also automated as are the movements between the steps.

SAC: Tin (Sn)/Silver (Ag)/Copper (Cu)

SnPb: Tin (Sn)/Lead (Pb)

SOLDER DIP SERVICE SUPPLIER (also referred to as SUPPLIER): The service or manufacturer performing the robotic
hot solder dip.

SOLDERABILITY: The ability of a metal to be wetted by molten solder.

SUPPLIER: The service or manufacturer performing the robotic hot solder dip.

THB: Temperature/Humidity Bias

WETTING, SOLDER: The formation of a relatively uniform, smooth, unbroken, and adherent film of solder to a base metal.
4. TYPES AND CATEGORIES

4.1 Piece Part Types

Piece part types are defined in Table 1.

Table 1 - Piece part type

Type Type Description Type Examples
1 Hermetic piece parts Piece parts that have a hermetically sealed cavity
2 E;a;tssnc encapsulated piece Piece parts that use plastic or organic packaging material
3 All other devices not Devices that do not have hermetic cavities and are not
described in Type 1 or 2 encapsulated

4.2 Qualification Categories
1A. Robotic Dip (Default) with Qualification and Production Testing

Processing shall comply with the requirements of Sections 5 through 10 of this Standard, excluding THB Life-test
Qualification and Electrical Verification. This shall be the default qualification category unless otherwise specified

by the customer.
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