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I. OBJECTIVES: The objective of this Engineering Practice (EP) study was to obtain comments or
concurrence from the military services, device manufacturers, laboratories, OEMs, and the user
community concerning a proposed revision to test method 2026 of MIL-STD-750-2 (see attachments 1
and 2).

[I. BACKGROUND: At a past JEDEC 13.1 committee meetings, DLA VAC was tasked with investigating
if test method 2026 could be revised to be more aligned with the recently updated test method 2003 of
MIL-STD-883. The proposed test method 2026.13 is a combination of test method 2003 of
MIL-STD-883 and test method 2026. The details used from test method 2026 were the acceptability
requirements for FSC 5961 packages and solder terminal/hand soldering details not covered by test
method 2003. After performing a review of the content of test method 2003.13 and the legacy test
method 2026.10 of MIL-STD-750D, additional consistency, editorial, and organization issues were
noted, corrected and have been incorporated in the proposed test method 2026.13.

The initial draft of this EPS with the draft of test method 2026.13 was coordinated to the FSC 5961
community and DLA Land and Maritime had requested that those activities that have an interest in test
method 2026 to review the proposed revision.

lll. RESULTS: Only a few suggested and editorial comments were received regarding the content of the
proposed revision. Those comments were easily incorporated into the final report draft.

IV. CONCLUSIONS: The format and technical changes as proposed for test method 2026.13, as
documented in attachment 1, should be proposed for incorporation into the next standardization
document change action to MIL-STD-750-2. Attachment 2 is the record of changes made to both the
initial draft and the final draft.

V. RECOMMENDATIONS: Prepare an initial draft of MIL-STD-750-2 with the results of this study used
for the draft of test method 2026.13.

The point of contact for this final report is Mr. David Corbett, DLA Land and Maritime — VAC, P. O. Box
3990, Columbus, OH 43218-3990. Mr. Corbett can also be reached at 614-692-0526 / DSN 850-0526, or
by facsimile at 614-693-642 / DSN 850-1642, or by e-mail to: 750.TestMethods@dla.mil.


mailto:750.TestMethods@dla.mil

This draft, dated 31 October 2018, prepared by DLA-CC, has not been approved and is subject to modification.
DO NOT USE PRIOR TO APPROVAL. (Attachment to Project 5961-2018-051).
Text highlighted in yellow is the consolidated results of the initial draft and final draft changes.

See attachment 2 for the complete record of the changes made to the previous revision and those made as a result
of comments to the initial draft.

METHOD 2026.13
SOLDERABILITY

1. Purpose. The purpose of this test method is to provide a referee conditions for the evaluation of the
solderability of leads, pads, pins and solder terminals (hereafter referred to as 'terminals') of semiconductor devices
that will be assembled using tin-lead eutectic solder (hereafter referred to as 'solder’). This evaluation is made on the
basis of the ability of these terminals to be wetted by solder.

2. Overview. This test method describes three solderability test conditions by which terminals may be evaluated
for solderability. These test conditions can be used to determine whether the materials and processes used during
the manufacturing operations produce a device that can be successfully soldered to the next level of assembly. Two
different terminal finish preconditioning procedures are included in this test method. The purpose of these

preconditioning procedures are to degrade the terminal finish to provide a guard band against marginal terminal
finishes.

2.1 Test conditions.
2.1.1 Covered herein. The three solderability test conditions detailed in this test method are as follows:

a. Test condition D is a dip soldering procedure. The procedure of this test condition can be used on leaded
and leadless devices.

b. Test condition H is a hand soldering procedure. The procedure of this test condition assembles standard
wrapped wire onto devices with solder terminals.

c. Test condition S is a reflow soldering surface mount simulation procedure. The procedure of this optional
test condition simulates the assembly of the surface mount device (SMD) to a non-wetting substrate.

2.1.2 Covered by other documents. The test conditions covered by non-Government standard test methods are
addressed by MIL-STD-202-208 as follows:

a. TestA. Forthrough hole mount and surface mount leaded components with terminals less than .045 inch
(1.14 mm) in diameter.

b. TestB. For surface mount leadless components.
c. TestC. For solder terminals and terminal greater than .045 inch (1.14 mm) diameter.

2.2 Terminal finish preconditioning categories. The terminal finish preconditioning categories are as follows:

a. Category A: This category is intended to be used on all device terminal finishes which have no Gold or Tin
content specified (steam for 1 hour £5 minutes).

b. Category C: This category is intended for all other device terminal finishes, including those containing Gold
and Tin (steam for 8 hours + 15 minutes).

c. Category E: This category is intended to be used on all device terminal finishes, including those containing
Gold and Tin (dry-bake for 4 hours + 15 minutes).

2.3 Test classification. Solderability testing of devices is classified as a destructive test.
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ATTACHMENT 1 to Project 5961-2018-051

3. Definitions.

3.1 Terms used in this test method. The definitions of terms used in this test method are specified in
MIL-PRF-19500 and herein.

3.1.1 Foreign material. Particles of material located on, but different from, the terminal material or terminal finish.

3.1.2 Pinholes (see figure 2026-1). An imperfection in the form of a small hole that penetrates through a layer of
material.

3.1.3 Solderability. The ability of a metal to be wetted by molten solder.

3.1.4 Terminal. A metallic device that is used for making electrical connections. Terminals includes component
leads, pads, pins and solder terminals up to .125 inch (3.18 mm) in diameter.

3.1.4.1 Leaded through hole mount. The electrical connection of components to a conductive pattern by the use of
component holes. Examples of leaded through hole mount packages used on MIL-PRF-19500 specification sheets
includes axial, DIPs, certain DO and TO cans.

3.1.4.2 Leaded surface mount. A surface-mount component for which external connections consist of terminals
that are around and down the side of the package. Examples of leaded surface mount devices used on MIL-PRF-
19500 specification sheets include Button-Tab, SOT-23, ThinKey, and U2L.

3.1.4.3 Leadless surface mount. A surface-mount component whose external connections consist of metallized
terminals that are an integral part of the component body. Examples of leadless surface mount devices used on
MIL-PRF-19500 specification sheets include LCC, U, UA, and U5.

3.1.4.4 Radial leaded. A component where the terminals are located on the bottom, radially and parallel to the
central axis. Examples of radial leaded packages used on MIL-PRF-19500 specification sheets include TO-3, TO-39,
and TO-205AA.

3.1.4.5 Solder terminal. An electrical-mechanical connection surface that is used to terminate a discrete wire or
wires by soldering. Types included are bifurcated, cup, hook, perforated and turret style solder terminals. Examples
of solder terminal packages used on MIL-PRF-19500 specifications sheets include DO-4, TO-61 and TO-63.

3.1.5 Wetting. The formation of a relatively uniform, smooth, unbroken and adherent film of solder to the surface
of a base metal.

3.1.5.1 Dewetting (see figure 2026-2). A condition that results when molten solder has coated a surface and then
receded leaving irregularly shaped mounds of solder separated by areas covered with a thin film of solder and with
the base metal not exposed.

3.1.5.2 Nonwetting (see figure 2026-3). A condition whereby a surface has contacted molten solder, but the
solder has not adhered to all of the surface, leaving the surface base metal partially or totally exposed.

3.1.6 Critical area. The critical areas of a terminal are those areas identified that shall be covered with solder and
complies with the minimum acceptance limits after solderability testing.
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ATTACHMENT 1 to Project 5961-2018-051

3.2 Acronyms used in this test method. The acronyms used in this test method are as follows.

3.2.1 DIP. Dual In-line Package.

3.2.2 DO. Diode-Outline.

3.2.3 TO. Transistor-Outline.

3.2.4 LCC. Leadless Chip Carrier.

3.2.5 MELE. Metal Electrode Leadless Face.
3.2.6 QFN. Quad Flat No-leads.

3.2.7 SMD. Surface mount device.

3.2.8 UR. Unleaded Round.

3.2.9 URS. Unleaded Round Square.
3.2.10 DUT. Device under test.
3.2.11 IR. Infra-red.

4. General requirements.

4.1 Apparatus. Not all equipment listed below is applicable or required for each test condition.

4.1.1 Apparatus for test condition D (dip soldering procedure).

4.1.1.1 Dipping mechanism. The dipping mechanism shall be capable of controlling the rates of immersion and
emersion of the terminals and provide a dwell time (total time at the required depth) in the solder bath as specified in
5.5.1. The dipping mechanism shall be also capable of orienting and dipping the terminals of the device to meet the
dipping immersion angle requirements specified in 5.5.1. The device holder of the dipping mechanisms shall be
designed to minimize the trapping of flux.

4.1.1.2 Solder bath. The solder bath shall be a thermostatically controlled vessel of sufficient size to contain at
least two pounds (0.9 Kg) of solder. The molten solder shall be static during the dipping procedure. The solder bath
shall be capable of maintaining the solder at the temperature specified in 4.3.1.

4.1.2 Apparatus for test condition H (hand soldering procedure).

4.1.2.1 Soldering iron. The soldering iron shall be a conduction temperature controlled apparatus capable of
appropriate thermal capacity adequate to allow the solder connection to be made solidly and maintain proper
soldering temperature throughout the soldering operation.

4.1.2.2 Fixture. Fixtures, when required, shall be made of a non-solderable material designed so that they will
make minimum contact (i.e., minimum heat sink) with the DUT or DUT assembly.

METHOD 2026.13
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ATTACHMENT 1 to Project 5961-2018-051

4.1.3 Apparatus for test condition S (reflow soldering surface mount simulation procedure). Alternative automated
solder paste dispensing systems (e.g., jet printing) may be used that do not require the use of a stencil, base fixture
or squeegee.

4.1.3.1 Stencil. The stencil used to screen print solder paste shall be metal or other acceptable material (such as
plastic) with pad geometry openings appropriate for the device being tested. Unless otherwise specified, the nominal
stencil thickness shall be as follow:
a. Fordevices with a lead pitch < .020 inch (0.51 mm): .004 inch (0.10 mm).
b. For devices with a lead pitch 2 .020 inch (0.51 mm) and up to .025 inch (0.635 mm): .006 inch (0.15 mm).
c. Fordevices with a lead pitch > .025 inch (0.635 mm). .008 inch (0.20 mm).
4.1.3.2 Squeegee. The squeegee shall be a rubber, plastic, or metal tool used to print the solder paste.

4.1.3.3 Base fixture. The base fixture shall be designed to hold the substrate and aid in the alignment of the
stencil.

4.1.3.4 Reflow soldering equipment. The equipment used for reflow soldering shall be a system capable of
achieving the specified (see 5.5.3) or recommended (see 6.a.3) reflow soldering profile.

4.1.4 Apparatus for device terminal preconditioning.

4.1.4.1 Steam preconditioning equipment. The steam preconditioning equipment shall consist of a chamber,
accessories and fixtures needed for holding the devices undergoing steam preconditioning. The steam
preconditioning equipment shall be constructed of a corrosion resistant and non-contaminating material. The steam
preconditioning equipment shall be capable of continuously maintaining the devices undergoing preconditioning at
the parameters specified in 5.4. The equipment shall be capable of having the specified temperature verified.

4.1.4.2 Dry bake preconditioning equipment. The dry bake preconditioning equipment shall consist of an oven,
accessories and fixtures needed for holding the devices undergoing dry bake preconditioning. The oven shall be of
sufficient size and capable of continuously maintaining the devices undergoing preconditioning at 150°C +5°C.
Temperature control shall be used. The equipment shall be capable of having the specified temperature verified.

4.1.4.3 Drying oven. The oven used for baking moisture out of the devices shall be capable of maintaining a set
temperature within the range of 85°C to 115°C.

4.1.5 Lighting equipment. The lighting equipment to be used for visual inspection shall be a system that will
provide a uniform, non-glare, non-directional illumination of the device.

4.1.6 Optical equipment. The optical equipment to be used for visual inspection shall be a stereo optical system
capable of providing a minimum magnification of that required for post-test terminal inspection (see 5.7). The optical
system shall be equipped with reticles, or equivalent, for taking measurements.

4.1.7 Storage chamber. The chamber used for storing devices between their preparation and testing shall be a
desiccant jar, dry nitrogen cabinet, or other suitable chamber.

4.1.8 Temperature measurement apparatus. The temperature measurement apparatus shall be a thermocouple
indicator or other suitable devices that can be used to measure the oven, solder, or vapor temperature.

4.1.9 Timing apparatus. When applicable, timing equipment which can indicate time in seconds shall be used to
determine the time in which the DUT is exposed to molten solder or temperatures of the reflow soldering chambers.
Timing equipment shall be automated and accurate to the limits of the test condition or procedure used.
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4.2 Materials. Unless otherwise specified, all chemicals shall be of commercial grade or better.

WARNING: These materials may involve substances that are flammable, toxic to eyes, skin, or respiratory tract,
or present a serious burn potential. Eye and skin protection should be used.

4.2.1 Cleaning solution. The cleaning solutions (e.g. isopropy! alcohol) used for flux residue removal after the
solderability test shall be compatible with the device. Fresh cleaning solutions should be used as often as is
necessary to preclude contamination.

4.2.2 Flux.
4.2.2.1 Standard testing flux. The standard testing flux shall be an activated rosin flux having a composition of 25

+0.5 percent by weight of Colophony (rosin) and 0.15 +0.01 percent by weight Diethylamine Hydrochloride (CAS 660-
68-4), in 74.85 +0.05 percent by weight of Isopropyl Alcohol.

4.2.2.2 Alternate testing flux. When specified, low activity fluxes conforming to ROLO or ROL1 may be substituted
for the standard testing flux.

4.2.2.3 Maintenance. The flux shall be kept at ambient room temperature when in use and shall be covered when
not in use. Once putinto use, the flux shall be discarded after eight hours. Alternatively, if the standard testing flux
can be maintained to a specific gravity of 0.843 +0.005 at 25 £2°C, it can be used for a maximum of 7 days before
being discarded.

4.2.3 Solders.

4.2.3.1 Solder. The solder shall be alloy composition Sn63Pb37, Sn60Pb40, or equivalent. The tin content of the
solder shall be maintained within £1 percent of the nominal alloy being used.

4.2.3.2 Solder paste. The solder paste shall be alloy composition Sn60Pb40, Sn63Pb37, or equivalent, flux type
ROL1. The solder paste shelf life and storage conditions shall be in accordance with the solder paste manufacturer’s
requirements.

4.2.3.3 Solder ribbon or wire (test condition H only). When applicable, the solder ribbon or wire alloy shall be in
accordance with 4.2.3.1. If applicable, the flux of fluxed-core solder ribbon or wire shall be in accordance with 4.2.2.

4.2.4 Standard wrapping wire (test condition H only). The standard wrapping wire shall be fabricated from type H,
class S, annealed, uncoated in accordance with A-A-59551, Wire, Electrical, Copper (Uninsulated). The diameter of
the standard wrapping wire shall be .025 +£.005 inch (0.635 mm +0.13 mm).

4.2.5 Substrate (test condition S only). Unless otherwise specified, the non-wetting substrate used for the reflow
soldering surface mount simulation procedure shall be ceramic. The typical thickness of the substrate should be from
.025 to .035 inch (0.635 mm to 0.889 mm). Substrates constructed of other non-wettable materials may be used
when specified (see 6.a.3).

4.2.6 Water. The water used for steam preconditioning purposes shall be either distilled or deionized.
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5 of 22



ATTACHMENT 1 to Project 5961-2018-051

4.3 Soldering temperatures and solder composition maintenance.

4.3.1 Soldering temperatures.

4.3.1.1 Reflow soldering chambers. The reflow soldering chamber shall be capable of generating the
environments (heating rates, temperatures, etc.) in accordance with table 2026-I or as specified (see 6.a.3). The
reflow soldering equipment shall be capable of maintaining an accuracy of £1°C at the temperature range of interest.

4.3.1.2 Solder bath. The solder bath shall be capable of maintaining the solder at a uniform temperature of 245°C
1+5°C (473°F £9°F).

TABLE 2026-I1. Reflow soldering parameter requirements.

Method Peak temperature (°C) Time (above 183°C)

Vapor phase reflow 215 -219 30 - 90 seconds dwell at reflow

IR reflow or forced-air 150 - 170 preheat 50 - 70 seconds

convection reflow 200 - 230 reflow 50 - 70 seconds

Storage oven reflow 215 -230 2 - 5 minutes (until reflow is assured)

NOTE: Table 2026-I reflow parameter values are for solderability testing purposes only and are not
related to moisture sensitivity level reflow test parameters. These reflow soldering parameters
refer to measurements taken on the device body.

4.3.1.3 Soldering iron.

4.3.2 Temperature measurements.

4.3.2.1 Reflow soldering chamber. Low mass thermocouples that do not affect the heating rate of the DUT shall
be used. A temperature recording device is recommended.

4.3.2.2 Solder bath. A thermocouple or other suitable devices shall be used to measure the solder temperature.
The solder bath temperature shall be measured in the center of the bath at a depth of at least .750 inch (20 mm), but
no deeper than 1 inch (25 mm) below the surface of the solder.

4.3.3 Solder bath maintenance.

4.3.3.1 Solder composition and contaminants. The composition of the solder, including level of contaminants,
shall be monitored and maintained. The solder bath shall be analyzed (either chemically or spectrographically) or
replaced after 30 operating days as a minimum. An operating day consists of any eight-hour period, or any portion
thereof, during which the solder is liquefied. A procedure shall be developed, documented, and implemented
demonstrating that the solder composition and levels of solder contamination remains in control.

4.3.3.2 Control of solder contamination. The levels of solder contamination shall be within those shown in table
2026-11. If contamination of the solder bath exceeds the limits specified in table 2026-Il, then the solder shall be
changed and the intervals between analysis shall be shortened. The intervals between analysis may be lengthened if
the analysis results indicate that the levels of contamination limits are not being approached.

METHOD 2026.13
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TABLE 2026-II. Solder bath contaminant limits.

Contaminant Maximum contaminant Contaminant Maximum contaminant
weight percentage limit weight percentage limit

Aluminum (Al) 0.006 1/ Gold (Au) 0.200 1/
Antimony (Sb) 0.500 Iron (Fe) 0.020
Arsenic (As) 0.030 Nickel (Ni) 0.010
Bismuth (Bi) 0.250 Silver (Ag) 0.100
Cadmium (Cd) 0.005 1/ Zinc (Zn) 0.005 1/
Copper (Cu) 0.300 1/

1/ The total of Aluminum, Cadmium, Copper, Gold, and Zinc contaminants shall not exceed 0.4 percent.

4.3.3.3 Tin content. The Tin (Sn) content of the solder bath shall be maintained within £1.0 percent of the nominal
solder alloy being used. The Tin content shall be tested at the same frequency as testing for Copper (Cu) and Gold
(Au) contamination. The balance of the solder bath shall be Lead (Pb) and the other elements listed in table 2026-I1.

4.4 Procedures of test conditions covered by external test methods. When specified, the procedures for
solderability test conditions covered by external test methods shall be performed in accordance with the current
revision of MIL-STD-202-208.

5. Detailed requirements.

WARNING: Heat resistant gloves should be used when handling hot objects.

5.1 Test procedure operations. The entire procedure for each solderability test condition shall consist of the
following operations:

a. Selection of samples to be tested (see 5.2).

b. Proper preparation of the terminals (see 5.3), if applicable.
c. Preconditioning of all terminals (see 5.4).

d. Solderability test procedure (see 5.5).

e. Post-test removal of residual flux from terminals (see 5.6).

f.  Examination and evaluation of the tested portions of the terminals (see 5.7).

5.2 Sampling. The test procedure shall be performed on the number of terminals specified in the performance
specification or acquisition document. If no sample size is specified, then the sample size shall be 22 terminals with
no failures. The terminals to be tested shall be selected at random from at least 3 different devices. The solderability
test procedure may be performed just prior to packaging for storage or shipment, immediately upon removal from the
manufacturer's protective packaging, or as a qualification or conformance inspection.

METHOD 2026.13
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5.3 Preparation of terminals and standard wrapping wire.

5.3.1 Preparation of terminals. The devices shall be handled in such a manner as to prevent the terminals to be
tested from being contaminated by abnormal atmospheres, grease, or perspiration. The teminals to be tested shall
not be abraded, cleaned, scraped, or wiped prior to testing.

5.3.2 Preparation of standard wrapping wire (test condition H only). The preparation of the standard wrapping wire
shall be as follow:

a. Straighten and cut wire into convenient lengths. A minimum length of 2 inches (50.80 mm) is
recommended.

b. Clean or degrease as necessary to ensure the wire surface is free of contaminants.
c. Immerse wire in flux.

d. Dip wire in molten solder for 5 seconds.

e. Rinse or wash wire in cleaning solution to remove or dissolve the residual flux.

Standard wrapping wire shall be stored in a clean, covered container if not used immediately. The usable life of the
standard wrapping wires shall not exceed 30 days after solder coating.

5.3.3 Special preparation of terminals. Any special preparation of the terminals, such as bending or reorientation
prior to the solderability test, shall be as specified in the performance specification or acquisition document (see 6.e).

5.4 Terminal finish preconditioning. The terminal finish preconditioning categories shall be as specified in table
2026-1Il.

TABLE 2026-Ill. Terminal finish preconditioning parameters.

Category | Precondition | Exposure time Applicability by finish Use
A Steam 1 hour +5 minutes For non-Gold and non-Tin alloy finishes. When specified
C Steam 8 hours 15 minutes | All terminal finishes When specified
E Dry bake 4 hours 15 minutes | All terminal finishes Default

5.4.1 Steam preconditioning (categories A and C).

5.4.1.1 General. Prior to the application of the flux and subsequent solderability testing, devices to be tested
designated as precondition category A or C shall be subjected to steam preconditioning for the exposure time
applicable for the category.

METHOD 2026.13
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5.4.1.2 Procedure. When devices are being exposed to steam in the steam preconditioning chamber, the
following details shall apply:

a. The steam temperature at the terminal level shall be in accordance with table 2026-IV.
b. The steam preconditioning may be interrupted once for 10 minutes maximum.

c. The devices shall be suspended so that no portion of the device is less than 1.5 inches (38 mm) above the
boiling water.

d. The devices shall be placed so that no device has its terminals touching any other device or the steam
preconditioning chamber.

e. The devices shall be arranged in such a manner as to avoid condensate dripping on the devices undergoing
preconditioning.

f.  When possible, the devices shall be placed with their terminals facing up ("dead-bug" orientation).

The devices shall be removed from the steam preconditioning chamber upon completion of the exposure time
specified in table 2026-1l1.

TABLE 2026-1V. Altitude versus steam temperature.

Altitude (feet) Average(?(c:)i)ling point Stearn(ijz_rgpo(ce:r)ature
0-1,000 100 93
1,001 - 2,000 99 92
2,001 - 3,000 98 91
3,001 - 4,000 97 90
4,001 - 5,000 96 89
5,001 - 6,000 95 88
Greater than 6,000 95 87

5.4.1.3 Post steam preconditioning drying procedures. Upon removal of devices from the steam preconditioning
chamber, the devices shall be dried (if applicable) using one of following procedures:

a. Air dry at ambient temperature for a minimum of 15 minutes.

b. Bake at 100°C maximum for no more than 1 hour in a dry atmosphere. A dry nitrogen atmosphere is
recommended.

5.4.1.4 Cleaning of the system. The steam preconditioning chamber shall be drained and cleaned at least once
each month or prior to use. A more frequent cleaning cycle may be necessary as indicated by resistivity, visual, or
general cleanliness of the water. No contaminating solvents shall be used to clean the chamber, accessories and
fixtures.

5.4.2 Dry bake preconditioning (category E).

5.4.2.1 General. Prior to the application of the flux and subsequent solderability testing, devices designated as
precondition category E shall be subjected to dry-bake preconditioning.

METHOD 2026.13
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5.4.2.2 Procedure. The devices to be tested shall be placed in the chamber and subjected to dry-bake
preconditioning. Dry-bake preconditioning may be interrupted once for 10 minutes maximum. The devices shall be
removed from the dry-bake preconditioning chamber upon completion of the time period specified in table 2026-1l1.

5.4.3 Post preconditioning storage requirements. If solderability testing cannot be performed within 2 hours after
preconditioning, then the devices shall be stored in a low humidity environment (desiccant jar or dry nitrogen cabinet).

5.4.4 Post preconditioning dwell time. If solderability testing cannot be performed on the devices within 72 hours
after removal from the preconditioning equipment, either a new sample of devices shall be preconditioned or the
existing sampled devices shall be re-submitted to preconditioning.

5.5 Solderability test conditions.

5.5.1 Test condition D (dip soldering procedure). The dip soldering procedure can be used to test the following
packages:

a. Leaded through hole mount.
b. Leaded surface mount.
c. Leadless surface mount.
5.5.1.1 Application of flux. The critical area of the terminal (see figures 2026—4 through 2026-12) to be tested
shall be immersed in the flux for 5 to 10 seconds and shall be drained for 5 to 20 seconds prior to dipping in the
solder bath. Any obvious droplets of flux clinging to the terminals may be removed by blotting.
5.5.1.2 Preparation of solder bath before testing. The dross and burned flux shall be skimmed from the surface of

the molten solder prior to testing. A wave soldering apparatus may be used for this purpose, but the solder shall be
static during the dipping procedure (skimming may not be required in wave or flow pots).

5.5.1.3 Solder dipping. The device shall be attached to the dipping mechanism (see 4.1.1.1) and the flux covered
terminals immersed in the molten solder at the dipping rate, dwell time, immersion angle, depth, and for the number
of cycles specified. The following details apply:

a. Axial and SMDs (leaded and leadless) packages. Perform the dip soldering test on the terminals on one
side of the device at a time. The fluxing and solder dipping operations shall be performed sequentially on
the terminals of the side under test.

b. Bottom pad SMD, radial, and solder terminal packages. The fluxing then dip soldering operations shall be
performed sequentially on all terminals undergoing testing.

5.5.1.3.1 Dipping (immersion and emersion) rate. The immersion and emersion rates shall be 1.0 inch £.250 inch
(25.4 mm £6.35 mm) per second.

5.5.1.3.2 Dwell time. The device shall not be suspended above the molten solder for longer than 7 seconds. The
dwell time in the solder shall be as follows:

a. Forterminals less than .040 inch (1.02 mm) in diameter: 5 seconds +0.5 second.
b. Forterminals greater than or equal to .040 inch (1.02 mm) in diameter: 7 seconds +0.5 second.

After the solder dipping process, the device shall be allowed to cool in air.

METHOD 2026.13
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5.5.1.3.3 Immersion angle (see figure 2026-13). Unless otherwise specified, the angle at which terminals are
immersed into the solder shall be as follows:

a. Leaded through hole mount: 90°
b. Leaded and leadless surface mount with 3 or less terminals: 90°
c. Leadless and leadless surface mount with 4 or more terminals: 20° to 45°

5.5.1.3.4 Immersion depth (see figures 2026—13 and 2026-14). Unless otherwise specified, the depth to which
terminals are immersed into the solder shall be as follows:

a. SMDs (leaded and leadless). The device shall be immersed in the solder to the minimum depth of .004 inch
(0.1 mm). The device shall be immersed in the solder to the minimum depth necessary to cover the critical
area of the terminals being tested.

b. All other devices except those with solder terminals. The terminals shall be immersed in the solder to the
seating plane or to within .05 inch (1.27 mm) of the package body of the DUT.

c. Devices with solder terminals. When using the dip soldering procedure on devices with solder terminals, the
terminal with wrapping wire shall be immersed in the solder to a minimum depth of .05 inch (1.27 mm) past
the wrapping area.

5.5.1.3.5 Number of dipping cycles.

5.5.1.3.5.1 Terminals with non-Gold finishes. Devices with non-Gold finish terminals shall be cycled once in flux
and solder, except for the possible duplicate immersion of corner terminals on leadless surface mount devices.

5.5.1.3.5.2 Terminals with Gold finish. Devices with Gold plated terminals shall be cycled twice in flux and solder
using either one or two solder baths. The first dip is to scavenge the Gold on the terminals. The second dip is the
solderability test. If two solder baths are used, only the second solder bath is required to be monitored for
contaminates in accordance with 4.3.3.

NOTE: Itis recommended that a separate solder bath be used for the first dip of Gold plated terminals. In any case,
the user of this test condition should use either two separate solder baths, a sufficiently large solder bath, or monitor
closely the contamination level of a single small solder bath to assure that the solder complies with requirements of
4.3.3.

5.5.2 Test condition H (hand soldering procedure). The hand soldering procedure can be used on terminals not
designed for wave or reflow soldering assembly. These terminals are typically hooks, lugs, posts, turrets and other
terminal configurations generally having specific wire attachment areas such as hole, notch, or slot. When the device
has more than one solder terminal, all solder terminals on the device shall be tested.

5.5.2.1 Application of standard wrapping wire. Prior to application of flux and subsequent soldering, the wire
attach area of the terminal shall be wrapped 1 to 1.5 turns using the standard wrapping wire (see 4.2.4). The
standard wrapping wire shall be wrapped such that it will not move during soldering.

5.5.2.2 Application of flux. Flux shall be applied to both the standard wrapping wire and the attach area of the
terminal using any suitable method (e.g. brushing or dipping). Excess flux may be blotted or drained from the
terminal prior to soldering.

METHOD 2026.13
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5.5.2.3 Hand soldering. The terminal and standard wrapping wire shall be soldered using the solder specified (see
4.2.4 and 6.h) and the soldering iron specified in 4.1.2. Heat shall be applied to the connection until the solder has
been molten for 5 seconds minimum to 10 seconds maximum. After soldering, the assembly shall be allowed to air
cool.

5.5.2.4 Alternative to hand soldering. As an alternative to hand soldering, the solder terminal with standard
wrapping wire may utilize the dip soldering procedure of 5.5.1 to form the assembly of the standard wrapping wire to
the solder terminal.

5.5.3 Test condition S (reflow soldering surface mount simulation). The reflow soldering surface mount simulation
procedure simulates surface mount device assembly process and can be performed on SMD packages. The reflow
soldering surface mount simulation procedure shall be used only when specified (see 6.a).

5.5.3.1 Preparation of substrate. The printing of solder paste onto the substrate can use either a manual or
automated procedure as follows:

a. Manual printing. Place the substrate onto the base fixture. Place the screen print stencil on the substrate.
Apply the solder paste uniformly across the stencil to fill the pattern using the squeegee. Slowly remove the
stencil off the substrate to avoid smearing the solder paste print.

b. Automated printing. If automated printing equipment is used, follow the equipment manufacturer’s
recommended procedure for printing the solder paste to the substrate.

After the solder paste has been printed onto the substrate, verify that the printed pattern is equivalent in geometry to
the terminal pattern of the device to be tested. Lastly, gently press the device down to allow the device terminals to
make contact with the solder paste.

5.5.3.2 Procedure. Place the substrate with device in the applicable reflow soldering apparatus. The reflow
soldering profiles shall be in accordance with 4.3.1.1 based on the reflow soldering method used. After reflow
soldering has completed, remove the assembly from the soldering apparatus and allow it to cool to room temperature
before handling. After the cool down, slowly remove the device from the substrate. The terminals may adhere
slightly to the substrate due to flux residue.

5.6 Terminal cleaning.

5.6.1 Post solder exposure flux removal. All residual flux is to be removed prior to visual inspection of the terminal
surface(s). Residual flux can be removed from the terminals by dipping the device terminals in a suitable cleaning
solution. If necessary, a clean soft cloth, cotton swab, or equivalent, moistened with cleaning solution, may be used
to aid in the removal of flux.

5.6.2 Optional pre-solderability testing terminal cleaning. When specified, the customer/device manufacturer has
the option of cleaning devices to remove carbonate/sulfate deposits caused by exposure of the devices to the steam
preconditioning. The customer/device manufacturer shall assure that the cleaning process does not adversely affect
the physical, mechanical, electrical, or reliability performance of the devices. This pre-solderability testing cleaning
process shall be documented.

METHOD 2026.13
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5.7 Examination of terminals.

5.7.1 Inspection conditions. For devices that were subjected to test condition S, the terminals shall be examined
as specified. For devices that were subjected to test conditions D or H, the solder covered portion of the terminals
shall be examined at the following magnification:

a. Fordevices with terminal pitch > .020 inch (0.5 mm): 10 - 15x.
b. For devices with terminal pitch < 0.020 inch (0.5 mm): 30x.
c. Verification of failures may be accomplished with higher magnifications up to 60x.

5.7.2 Critical area for terminals detailed herein. Examples of critical areas for some device packages shall be as
detailed below.

a. Bottom pad ceramic packages. The bottom and side of the terminal, excluding the top side of the package.
See figure 2026—-4.

b. Dual-in line. For packages where the terminals enter from the side of the device, from the terminal tip to
.020 inch (0.51 mm) above the seating plane. For packages where the terminals exit from the bottom of the
device, from the terminal tip to the seating plane. See figure 2026-5.

c. Gull wing. All surfaces of the terminal at or below the top of the foot, excluding the top of the foot. See
figure 2026-6.

d. J-lead. The narrow portion of the terminal below the transition from the terminal shoulder. Only the three
visible surfaces are to be included. The terminal tip is excluded. See figure 2026-7.

e. Leadless chip carrier. The bottom of the terminal and %/3 of the height of the connecting metallized surface.
See figure 2026-8.

f. MELFs (UR, US and URS). The entire end cap surface excluding the inner rim. See figure 2026-9.

g. QFN. The bottom of the terminal and exposed pad. See figure 2026—-10.

h. Round terminals or pins. The area above the seating plane that is within .050 inch (1.27 mm) of the bottom
of the package body or .030 inch (0.76 mm) above seating plane, whichever is the lesser distance. See
figure 2026-11.

i. Solder terminals. The identified surfaces of the terminal where the wire is intended to be wrapped. See
figure 2026-12.

5.7.3 Critical area for terminals not illustrated. For terminals on packages not illustrated herein, the following
details shall apply:

a. If the seating plane is not defined, the critical area shall extend from the terminal tip to within .040 inch (1.02
mm) of the terminal/device interface.

b. Fortop brazed and bottom brazed flat pack devices, the critical area shall extend from the terminal tip to
within .070 inch (1.78 mm) of the terminal-package body interface.

METHOD 2026.13
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5.7.4 Areas to be excluded. For leaded devices only, the cut or trimmed portions of the terminal which expose the
unplated areas or ends shall not be used for examination and evaluation of the solder coverage of the terminal.

5.7.5 Customer or device manufacturer defined criteria. The customer/device manufacturer may establish a
critical zone within the solder coated portion of the terminal. The customer/device manufacturer has the option to
accept solderability defects outside their established critical zone.

5.8 Criteria for acceptance.

5.8.1 Evaluation of all devices, except those with solder terminals. The criteria for acceptable solderability shall be

as follows:

a. The dipped portion of the terminals is at least 95 percent covered by a continuous new solder coating.

b. Pinholes, nonwetting, or dewetting do not exceed 5 percent of the total solder coated area.

c. Forleadless terminals, there shall be no solder bridging between any terminal area and any other
metallization not connected to it by design. In the event that the dip soldering causes bridging, the test shall
not be considered a failure provided that a local application of heat (e.g., gas, soldering iron, or re-dipping)
results in solder pullback and no wetting of the dielectric area as indicated by microscopic examination.

d. For devices with an exposed pad (e.g., QFN), the exposed pad surfaces shall exhibit a continuous solder
coating free from defects for a minimum of 80 percent of the critical area of those surfaces.

e. Wetting angle shall be less than or equal to 90 degrees.

5.8.2 Evaluation of devices with solder terminals. The criteria for acceptable solderability shall be as follows:

a.

Ninety-five percent of the total length of the fillet, between the standard wrapping wire and the solder
terminal, is tangent to the surface of the solder terminal being tested and free from pinholes, voids, porosity,
nonwetting or dewetting.

A non-uniform flow line where the solder fillet joins with the surface of the solder terminal may occur from the
method of solder application and is acceptable providing wetting is as specified in 'a' above.

METHOD 2026.13

14 of 22



ATTACHMENT 1 to Project 5961-2018-051

6. Summary. The following details should be specified in the applicable procurement document:
a. When using parameters other than those specified as default for the applicable test condition:
(1) For test condition D.
i.  The angle of immersion, if other than specified (see 5.5.1.3.3)
ii. The depth of immersion, if other than specified (see 5.5.1.3.4).
(2) For test condition H.
i. The type of flux to be used, if other than specified (see 4.2.2).
ii. The composition of solder, solder ribbon or solder wire to be used, if applicable (see 4.2.3.3).
(3) For test condition S.
i.  The stencil thickness, if other than specified (see 4.1.3)
ii. The solder paste composition, if other than specified (see 4.2.2).
iii. The substrate material, if other than specified (see 4.2.5).
iv. The reflow soldering profile, if other than specified (see 4.3.1.1).
b. The terminal finish precondition category letter (see 2.2).
c. The number of terminals to be tested, if other than 22 (see 5.2).
d. The number of devices to be tested, if other than 3 (see 5.2).
e. Special preparation of the terminals, if other than specified (see 5.3.3).
f.  Solder composition, flux composition, and soldering temperature, if other than those specified (see 4.2.2,
4.2.4 and 4.3.1).
g. Examination magnification, if other than specified (see 5.7).
h. Customer/device manufacturer special cleaning requirements (see 5.6.2).

i. Customer/device manufacturer requirements for critical zone acceptance criteria (see 5.7.5).
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FIGURE 2026-1 . Pinholes.

FIGURE 2026-2. Dewetting.
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Exposed base metal

FIGURE 2026-3. Non-wetting.

NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C" (topside of package) is excluded.

FIGURE 2026-4. Critical area for SMD packages with bottom pad terminals.
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NOTES:
a. Critical area = surfaces "A" and edges "B".
b. Surfaces "C" (bottom and cut sides) are excluded.

c. Dimension D = .02 inch (0.51 mm) above seating plane or point of maximum shoulder width.

FIGURE 2026-5. Critical area for dual-in line package terminals.

1xT
SEATING PLANE

A (UNDERSIDE)

NOTES:
a. Critical area = surfaces "A" (up to 1 x lead thickness) and edges "B".
b. Surface "C"is excluded.

FIGURE 2026-6. Critical area for gull wing terminals.
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[

2XT

SEATING PLANE

NOTES:
a. Critical area = surfaces "A" and edges "B" within the 2x lead thickness (T) zone.
b. Surfaces "C" are excluded.

FIGURE 2026-7. Critical area for J-lead terminals.

BOTTOM SIDE

NOTES:
a. Critical area = surfaces "A" and "B". "B" = %5 of "T".
b. Surface "C"is excluded.

FIGURE 2003-8. Critical area for terminals of leadless chip carrier packages.
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NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C"is excluded.
c. Package type DO-213 shown.

FIGURE 2026-9. Critical area for terminals of MELF (UR, US and URS) packages.

B (EXPOSED PAD)

NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C"is excluded.

FIGURE 2026-10. Critical area for QFNs.
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PACKAGE BODY
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NOTES:

a. Critical area = surfaces "A" and "B". Surface "B" includes the area above the seating plane that is within
.050 inch (1.27 mm) of the bottom of the package body (dimension D1) or .030 inch (0.76 mm) above
seating plane (dimension D2), whichever is the lesser distance.

b. Surface "C" is excluded.

FIGURE 2026-11. Critical area for round-lead terminals.

NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C"is excluded.

FIGURE 2026-12. Critical area for solder terminals.
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SOLDER SURFACE
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FOUR OR MORE TERMINAL THREE TERMINAL TWO TERMINAL
PACKAGES PACKAGES PACKAGES

NOTE: Dimension D is .004 inch (0.10 mm).
FIGURE 2026-13. Dipping angle for SMD packages.

SOLDER SURFACE

[\ Jh
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NOTES:
a. Dimension D1 is .05 inch (12.7 mm) above the surface of the molten solder.

b. Dimension D2 is .05 inch (12.7 mm) below the surface of the molten solder.

FIGURE 2026-14. Dipping depth for through hole mount packages
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ATTACHMENT 2
METHOD 2026.140 13
SOLDERABILITY

1. Purpose. The purpose of this test method is to provide a referee condition§ for the evaluatlon of the
solderability of termination leads, pads, pins and solder terminals (i i
hereafter referred to as 'terminals') of semiconductor devices that will be assembled usmg tin-lead eutectic solder
(hereafter referred to as 'solder'). This evaluation is made on the basis of the ability of these termination terminals to

be wetted andto-produce-a-suitable fillet when-coated by tin-lead-eutectic solder.

2. ARPPARATUS:. Overview. This test method describes three solderability test conditions by which terminals may
be evaluated for solderability. These procedures-will test conditions can be used to determine whether the packaging
materials and processes used during the manufacturing operations produce a device that can be successfully
soldered to the next level of assembly using-tin-lead-eutectic-solder. -A-Two different terminal finish preconditioning
testis procedures are included in this test method. The purpose of these preconditioning procedures are to which
degrades the termination terminal finish to provide a guard band against marginal terminal finishes.

2.1 Test conditions.

2111 Covered herein! The three solderability test conditions detailed’in of this test method are as follows:

a. Test condition D is a dip soldering procedure. The procedure of this test condition can be used on leaded
and leadless devices.

b. Test condition H is a hand soldering procedure. The procedure of this test condition assembles standard
wrapped wire onto devices with solder terminals.

c. Test condition S is a reflow soldering surface mount simulation procedure. The procedure of this optional

test condition simulates the assembly of the surface mount device (SMD) to a non-wetting substrate.

i

2.2 4.2 Terminal finish preconditioning categories. The terminal finish preconditioning categories shall-be are as
follows:

a. Category A: This category is intended to be used on all device terminal finishes which have no Gold or Tin
content specified (steam for 1 hour £5 minutes).

b. Category C: This category is intended for all other device terminal finishes, including those containing Gold
and Tin (steam for 8 hours + 15 minutes).

c. Category B E: FerLGAs This category is intended to be used on all device terminal finishes, including

those containing Gold and Tin (dry-bake for 4 hours + 15 minutes).

2.3 Test classification. Solderability testing of devices is classified as a destructive test.

METHOD 2026.140 13
10f23



ATTACHMENT 2 to Project 5961-2018-051

3. +1 Terms-and Definitions. The definition-of terms-shall-be-in-accordance with-the following:

3.1 Terms used in this test method. The definitions of terms used in this test method are specified in
MIL-PRF-19500 and herein.

3.1.1 34 Foreign material. Particles of material located on, but different from, the lead terminal material or
coating terminal finish.

3.1.2 3.5 Pinholes (see figure 2026-1).
solderlayer. An imperfection in the form of a small hole that penetrates through a layer of material.

3.1.3 3.1 Solderability. The ability of a metal to be wetted by molten solder.

3.1.4 Terminal. A metallic device that is used for making electrical connections. Terminals includes component
leads, pads, pins and solder terminals up to .125 inch (3.18 mm) in diameter.

3.1.4.1 Leaded through hole mount. The electrical connection of components to a conductive pattern by the use of
component holes. Examples of leaded through hole mount packages used on MIL-PRF-19500 specification sheets
includes axial, DIPs, certain DO and TO cans.

3.1.4.2 Leaded surface mount. A surface-mount component for which external connections consist of terminals
that are around and down the side of the package. Examples of leaded surface mount devices used on
MIL-PRF-19500 specification sheets include Button-Tab, SOT-23, ThinKey, and U2L.

3.1.4.3 Leadless surface mount. A surface-mount component whose external connections consist of metallized
terminals that are an integral part of the component body. Examples of leadless surface mount devices used on
MIL-PRF-19500 specification sheets include LCC, U, UA, and U5.

3.1.4.4 Radial leaded. A component where the terminals are located on the bottom, radially and parallel to the
central axis. Examples of radial leaded packages used on MIL-PRF-19500 specification sheets include TO-3, TO-78,
and TO-205AA.

3.1.4.5 Solder terminal. An electrical-mechanical connection surface that is used to terminate a discrete wire or
wires by soldering. Types included are bifurcated, cup, hook, perforated and turret style solder terminals. Examples
of solder terminal packages used on MIL-PRF-19500 specifications sheets include DO-4, TO-61 and TO-63.

3.1.5 3.3 Wetting. The formation of a relatively uniform, smooth, and unbroken and adherent film of solder;
adherent to the surface of the a base metal tested.

3.1.56.1 321 Dewetting (see figure 2026-2). A condition that results when molten solder has coated a surface
and then receded leaving irregularly shaped mounds of solder separated by areas covered with a thin-selder film of
solder and where with the base metal is not exposed.

3.1.5.2 3.2.2 Nonwetting (see figure 2026-3). A condition whereby a surface has contacted molten solder, but
the solder has not adhered to all of the surface, leaving the surface base metal partially or totally exposed.

3.1.6 Critical area. The critical areas of a terminal are those areas identified that shall be covered with solder and
complies with the minimum acceptance limits after solderability testing.
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3.2 Acronyms used in this test method. The acronyms used in this test method are as follows.

3.2.1 447 DIP. Dual In-line Package.
3.2.2 DO. Diode-Outline.

3.2.3 ++8 TO. Transistor-Outline.

3.24 14144 LCC. Leadless Chip Carrier.
3.2.5 MELF. Metal Electrode Leadless Face.
3.2.6 QFN. Quad Flat No-leads.

3.2.7 SMD. Surface mount device.

3.2.8 UR. Unleaded Round.

3.2.9 URS. Unleaded Round Square.

3.2.10 DUT. Device under test.

3.2.11 IR. Infra-red.

4, PROCEDURE General requirements.

4.1 Apparatus. Not all equipment listed below is applicable or required for each test condition.

4.1.1 Apparatus for test condition D (dip soldering procedure).

4.1.1.1 2.2 Dipping mechanism. -A-The dipping mechanism shall be capable of controlling the rates of immersion
and emersion of the terminations terminals and previding provide a dwell time (total time at the required depth) in the
solder bath as specified in 5.5.1. The dipping mechanism shall be also capable of orienting and dipping the terminals
of the device to meet the dipping immersion angle requirements specified in 5.5.1. The specimen device holder of
the dipping mechanism shall be designed to minimize the trapping of flux.

4.1.1.2 24 Solder pot bath. -A-The solder bath shall be a thermostatically controlled static-solder vessel of
sufficient size to contain at least two pounds (0.9 Kg) of solder. The molten solder shall be static during the dipping
procedure. The apparatus solder bath shall be capable of maintaining the solder at the temperature specified in
4.3.1.

4.1.2 Apparatus for test condition H (hand soldering procedure).

4.1.2.1 2.5 Solderingiron. The soldering iron shall be a conduction temperature controlled selderiron apparatus
capable of appropriate thermal capacity adequate to allow the solder connection to be made solidly and maintain
proper soldering temperature throughout the soldering operation.

4.1.2.2 Fixture. Fixtures, when required, shall be made of a non-solderable material designed so that they will
make minimum contact (i.e., minimum heat sink) with the DUT or DUT assembly.

4.1.3 Apparatus for test condition S (reflow soldering surface mount simulation procedure). Alternative automated
solder paste dispensing systems (e.g., jet printing) may be used that do not require the use of a stencil, base fixture
or squeegee.

METHOD 2026.140 13
30of 23



ATTACHMENT 2 to Project 5961-2018-051

4.1.3.1 2.5 Screenprint Stencil. A The stencil used to screen print solder paste shall be metal {or other
acceptable materlal (such as plastlc) steneil with pad geometry openlngs appropriate for the deV|ce being tested.
G- - Unless otherwise

speC|f|ed the nominal stencn thlckness shall be as foIIow

a. For devices with a lead pitch < .020 inch (0.51 mm): .004 inch (0.10 mm).
b. For devices with a lead pitch 2 .020 inch (0.51 mm) and up to .025 inch (0.635 mm): .006 inch (0.15 mm).
c. Fordevices with a lead pitch > .025 inch (0.635 mm). .008 inch (0.20 mm).

4.1.3.2 2.6 Squeegee. The squeegee shall be a rubber, plastic, or metal tool used to print the solder paste. This

4.1.3.3 2.7 Base fixture. The base fixture shall be afixture designed to hold the substrate and aid in the alignment
of the screen-print stencil.

4.1.3.4 2.8 Reflow soldering equipment. The equipment used for reflow soldering shall be a ferced-convection

reflow-oven-or-equivalentreflow system capable of achieving the specified (see 5.5.3) or recommended (see 6.a.3)
reflow soldering profile.

4.1.4 Apparatus for device terminal preconditioning.

4.1.4.1 212 Steamaging-Steam preconditioning equipment. The steam preconditioning equipment shall consist
of a chamber, accessories and fixtures needed for holding the devices undergoing steam preconditioning. The steam
preconditioning equipment shall be constructed of a corrosion resistant and non-contaminating material. The steam
preconditioning equipment shall be capable of contmuously malntalnlng the deV|ces undergomg precondltlonlng at
the parameters specmed in 5. 4 v

SH#&G&Gf—thG—W&IeF The apparatus equment shaII be capable of havmg the speC|f|ed temperature verlfled

4.1.4.2 213 High-temperature Dry bake preconditioning equipment. The dry bake preconditioning equipment
shall consist of an oven, accessories and fixtures needed for holding the devices undergoing dry bake
preconditioning. The A-bake oven shall be of sufficient size and capable of continuously maintaining the devices
undergoing preconditioning at 150°C +5°C. Temperature control shall be used. The equipment shall be capable of
having the specified temperature verified.

4.1.4.3 Drying oven. The oven used for baking moisture out of the devices shall be capable of maintaining a set
temperature within the range of 85°C to 115°C.

4.1.5 241 Lighting equipment. The lighting equipment to be used for visual inspection shall be a lighting system
that will provide a uniform, non-glare, non-directional illumination of the device.

4.1.6 210 Optical equipment. The optical equipment to be used for visual inspection shall be a stereo optical
system capable of providing a minimum magnification of 10x that required for post-test terminal inspection (see 5.7).
The optical system shall be equipped with reticles, or equivalent, for taking measurements.

4.1.7 Storage chamber. The chamber used for storing devices between their preparation and testing shall be a
desiccant jar, dry nitrogen cabinet, or other suitable chmaber.

4.1.8 Temperature measurement apparatus. The temperature measurement apparatus shall be a thermocouple
or other suitable devices that can be used to measure the oven, solder, or vapor temperature.
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4.1.9 Timing apparatus. When applicable, timing equipment which can indicate time in seconds shall be used to
determine the time in which the DUT is exposed to molten solder or temperatures of the reflow soldering chambers.
The timing equipment shall be automated and accurate to the limits of the test condition or procedure used.

4.2 3 Materials. Unless otherwise specified, all chemicals shall be of commercial grade or better. Fresh-solvents

| 2o often as.

WARNING: These materials may involve substances that are flammable, toxic to eyes, skin, or resplratory tract, or
present a serious burn potential. Eye and skin protection should be used.

be used- when -handling-hot objects.

4.2.1 3-4 Cleaning solution. The cleaning solutions (e.g. isopropyl alcohol) used for flux residue removal after the
solderability test shall be compatible with the device and-the-metal-clad-substrate. Fresh cleaning solutions should be
used as often as is necessary to preclude contamination.

4.2.2 34 Flux.

4.2.2.1 Standard testing flux. The standard testing flux shall be a-standard an activated rosin flux having a
composition of 25 percent £0.5 percent by weight of Colophony (rosin) and 0.15 percent £0.01 percent by weight
Diethylamine Hydrochloride (CAS 660-68-4), in 74.85 percent £0.05 percent by weight of Isopropyl Alcohol.

4.2.2.2 Alternate testing flux. When specified, low activity fluxes conforming to ROLO or ROL1 may be substituted
for the standard testing flux.

4.2.2.3 Maintenance. The flux shall be kept at ambient room temperature when in use and shall be covered when
not in use. Once putinto use, the flux shall be discarded after eight hours. Alternatively, if the standard testing flux
can be maintained to a specific gravity of 0.843 +0.005 at 25 £2°C, it can be used for a maximum of 7 days before
being discarded.

4.2.3 Solders.

4.2.3.1 3.2 Solder. The solder shall conform-to-type be alloy composition Sn63Pb37, Sn60Pb40, or equivalent.
The tin content of the solder shall be maintained within £1 percent of the nominal alloy being used.

4.2.3.2 3.3 Solder paste. The solder paste shall be alloy composition Sn60Pb40, Sn63Pb37, or equivalent,-with
mesh-size-of =325/+500, flux type ROL1. The solder paste shall-meet-the shelf life and storage conditions and-shelf
life shall be in accordance with the solder paste manufacturer’s requirements of the-manufacturer's-specification.

4.2.3.3 Solder ribbon or wire (test condition H only). When applicable, the solder ribbon or wire alloy shall be in
accordance with 4.2.3.1. If applicable, the flux of fluxed-core solder ribbon or wire shall be in accordance with 4.2.2.

4.2.4 3-4 Standard eepper wrapping wire (test condition H only). The standard wrapping wire specified-in4-4-3
shall be fabricated from type S H, class S, seoft-ordrawn-and annealed, uncoated in accordance with QQ-\W-343 A-A-
59551, Wire, Electrical and-Nenelectrical, Copper (Uninsulated). The diameter of the standard wrapping wire shall be
.025 +.005 inch (0.635 mm +0.13 mm).

4.2.5 Substrate (test condition S only). Unless otherwise specified, the non-wetting substrate used for the reflow

soldering surface mount simulation procedure shall be ceramic. The typical thickness of the substrate should be from
.025 to .035 inch (0.635 mm to 0. 889 mm) Substrates constructed of other non-wettable matenals may be used
when specmed (see 6 a. 3) n n W
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4.2.6 3.6 Water. The water to-be used for steam preconditioning purposes shall be either distilled or deionized.

4.3 Soldering temperatures and solder composition maintenance.

4.3.1 Soldering temperatures.

4.3.1.1 Reflow soldering chambers. The reflow soldering chamber shall be capable of generating the
environments (heating rates, temperatures, etc.) in accordance with table 2026-I or as specified (see 6.a.3). The
reflow soldering equipment shall be capable of maintaining an accuracy of £1°C at the temperature range of interest.

4.3.1.2 Solder bath. The solder bath shall be capable of maintaining the solder at a uniform temperature of 245°C
+5°C (473°F £9°F).

TABLE H 2026-1. Reflow soldering parameter requirements.

Method Peak temperature (°C) Time (above 183°C)

Vapor phase reflow 215 -219 30 - 90 seconds dwell at reflow

IR reflow or forced-air 150 - 170 preheat 50 - 70 seconds

convection reflow 200 - 230 reflow 50 - 70 60120 seconds

Storage oven reflow 215 -230 2 - 5 minutes (until reflow is assured)

NOTE: Table 2026-I reflow parameter values are for solderability testing purposes only and are not related to
moisture sensitivity level reflow test parameters. These reflow soldering parameters refer to measurements
taken on the device body.

4.3.1.3 Soldering iron.

4.3.2 Temperature measurements.

4.3.2.1 Reflow soldering chamber. Low mass thermocouples that do not affect the heating rate of the DUT shall
be used. A temperature recording device is recommended.

4.3.2.2 Solder bath. A thermocouple or other suitable devices shall be used to measure the solder temperature.
The solder bath temperature shall be measured in the center of the bath at a depth of at least .750 inch (20 mm), but
no deeper than 1 inch (25 mm) below the surface of the solder.

4.3.3 Solder bath maintenance.

4.3.3.1 Solder composition and contaminants. The composition of the solder, including level of contaminants,
shall be monitored and maintained. The solder bath shall be analyzed (either chemically or spectrographically) or
replaced after 30 operating days as a minimum. An operating day consists of any eight-hour period, or any portion
thereof, during which the solder is liquefied. A procedure shall be developed, documented, and implemented
demonstrating that the solder composition and levels of solder contamination remains in control.

4.3.3.2 Control of solder contamination. The levels of solder contamination shall be within those shown in table
2026-11. If contamination of the solder bath exceeds the limits specified in table 2026-Il, then the solder shall be
changed and the intervals between analysis shall be shortened. The intervals between analysis may be lengthened if
the analysis results indicate that the levels of contamination limits are not being approached.
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TABLE 2026-I1l. Solder bath contaminant limits {see 4.4-1.2.3).

Contaminant Maximum contaminant Contaminant Maximum contaminant
weight percentage limit weight percentage limit

Aluminum  (Al) 0.006 1/ Gold (Au) 0.200 1/
Antimony (Sb) 0.500 Iron (Fe) 0.020
Arsenic (As) 0.030 Nickel (Ni) 0.010
Bismuth (Bi) 0.250 Silver (Ag) 0.100
Cadmium (Cd) 0.005 1/ Zinc (Zn) 0.005 1/
Copper (Cu) 0.300 1/

NOTE:-1/ The total of Aluminum, Cadmium, Copper, Gold, and Zinc contaminants shall not exceed 0.4 percent.

4.3.3.3 Tin content. The Tin (Sn) content of the solder bath shall be maintained within £1.0 percent of the nominal
solder alloy being used. The Tin content shall be tested at the same frequency as testing for Copper (Cu) and Gold
(Au) contamination. The balance of the solder bath shall be Lead (Pb) and the other elements listed in table 2026-11.
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5. SUMMARY. Detailed requirements.

WARNING: Heat resistant gloves should be used when handling hot objects.

5.1 Test condition procedure operations. The test entire procedure for each solderability test condition shall
consist of the following operations:

a. Selection of terminals to be tested (see 5.2).

b. Proper Preparation of the specimens terminals or wrapping wire (see 4-1 5.3), if applicable.
c. Preconditioning of allspecimens the terminals (see 4.2 5.4).

d. Solderability test procedure (see 4-4 5.5).

e. Post-test removal of residual flux from the terminals (see 5.6).

f. Examination and evaluation of the tested portions of the terminations terminals upen-completion-of the
solderdip-process (see 4.6 5.7).

5.2 Sampling. 4 Procedure.—The test procedure shall be performed on the number of terminations terminals
specified in the performance specification or acquisition document. If no rumber sample size is specified, then the
sample size shall be 22(0) terminals with no failures. The samples terminals to be tested shall be selected at random
from at least 3 different devices. The solderability test procedure may be performed just prior to packaging for
storage or shipment, |mmed|ately upon removal from the manufacturers protective packaglng orasa quallfcatlon or
conformance inspection. y

5.3 Preparation of terminals and standard wrapping wire.

5.3.1 4.4 Preparation of termination terminals. The devices shall be handled in such a manner as to prevent the
terminals to be tested from being contaminated by abnormal atmospheres, grease, or perspiration. The terminals to
be tested shall not be abraded, cleaned, scraped, or wiped prior to testing.

5.3.2 3.4 Preparation of standard wrapping wire (test condition H only). The preparation of the standard wrapping
wire shall be as follow:

a. Straighten and cut wire into convenient lengths. A minimum length of {2 inches (50.80 mm) mirimum) is
recommended.

b. Clean or degrease as necessary to ensure the wire surface is free of contaminants.
c. Immerse wire in flux.

d. Dip wire in molten solder for 5 seconds at+245°C+5°C(+473°F +9°F),

e. Rinse or wash wire in cleaning solution to remove or dissolve the residual flux wash-orrinse-in-isopropy!
alcohol.

Standard wrapping wire shall be stored in a clean, covered container if not used immediately. The usable life of the
standard wrapping wires shall not exceed 30 days after solder coating.
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5.3.3 4.1 Special preparation of termination terminals. Any special preparation of the termination terminals, such
as bending or reorientation prior to the solderability test, shall be as specified in the performance specification or
acquisition document (see 6.e).

5.4 4.2 Terminal finish preconditioning. The terminal finish preconditioning categories shall be as folloews
specified in table 2026-1l1.
TABLE 2026-IIl. Terminal finish preconditioning parameters.

Category | Precondition | Exposure time Applicability by finish Use
A Steam 1 hour 5 minutes For non-Gold and non-Tin alloy finishes. When specified
C Steam 8 hours 15 minutes | All terminal finishes When specified
E Dry bake 4 hours +15 minutes | All terminal finishes Default

5.4.1 4.24 Steam aging preconditioning (categories A and C).

5.4.1.1 General. Prior to the application of the flux and subsequent selderdips solderability testing, specimens
devices to be tested designated as precondition category A or C shall be subjected to aging-by-exposure-of the

ee4 A-the-apparatus-specified-in-2-12 steam preconditioning for the

5.4.1.2 Procedure. When devices are being exposed to steam in the steam preconditioning chamber, the
following details shall apply:

a. The watervapor steam temperature at the device lead terminal level shall be in accordance with table 2026-1V.
b. The steam preconditioning agirg may be interrupted once for 10 minutes maximum.

c. The devices shall be suspended so that no portion of the device is less than 1.5 inches (38 mm) above the
boiling water.

d. The devices shall be placed so that no device has its terminals touching any other device or the steam
preconditioning chamber.

e. The devices shall be arranged in such a manner as to avoid condensate dripping on the devices undergoing
preconditioning.

f.  When possible, the devices shall be placed with their terminals facing up ("dead-bug" orientation).

The devices shall be removed from the apparatus steam preconditioning chamber upon completion of the specified
test period exposure time specified in table 2026-1II.

TABLE 2026-1V. Altitude versus steam temperature {see4-2.1).

Altitude (feet) Average(t)cc;i)ling point Stearr}i?gegr)ature
0-1,000 100 93
1,001 - 2,000 99 92
2,001 - 3,000 98 91
3,001 - 4,000 97 90
4,001 - 5,000 96 89
5,001 - 6,000 95 88
Greater than 6,000 95 87
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5.4.1.3 4.2.41 Post steam preconditioning drying and storage procedures. Upon removal of
devices from the steamaging-apparatus-following steam preconditioning chamber, the devices shall be dried (if
applicable) using one of these-twe following procedures:

a. Air dry at ambient temperature for a minimum of 15 minutes.

b. Bake at 100°C maximum for no more than 1 hour in a dry atmosphere. A { dry nitrogen atmosphere is
recommended).

5.4.1.4 2121 Cleaning of the system. The steam preconditioning chamber apparatus shall be drained and
cleaned at least once per each month or prior to use. A more frequent cleaning cycle may be necessary as indicated
by resistivity, visual, or general cleanliness of the water. No contaminating solvents shall be used to clean the
chamber, accessories and fixtures.

5.4.2 4.2.2 Dry bake preconditioning (category E).

5.4.2.1 General. {(Category-D) Prior to the application of the flux and subsequent sclderdips solderability testing,
specimens devices designated as precondition category E shall be subjected to aging

be-tested-to-high-temperature (see-4-2)-in-the-apparatus-specified-in-2-13 dry-bake preconditioning.

5.4.2.2 Procedure. The devices to be tested shall be placed in the chamber and subjected to dry-bake
preconditioning for the time period specified in table 2026-1ll. Dry-bake preconditioning Aging may be interrupted
once for 10 minutes maximum. The devices shall be removed from the testapparatus dry-bake preconditioning
chamber upon completion of the specified time period specified in table 2026-III.

5.4.3 4.3 Post preconditioning storage requirements. If solderability testing cannot be performed within 2 hours
after preconditioning, then the devices shall be stored in a low humidity environment (desiccant jar or dry nitrogen
cabinet).

544N Postipreconditioning dwelltimenif solderability testing must be performed within 72

hours after removal from the preconditioning equipmen

5.5 4.4 Solderability test conditions.

5.5.1 4.41 Test condition D (dip soldering procedure). The dip soldering procedure can be used to test dip-and
look-test-shall-be-performed-on the following devices packages:

a. Leaded through hole mount {e-g-BIP,TO-can, PGA).
b. Leaded surface mount {e.g-J-lead,-QFP).
c. Leadless surface mount {e.g-- LCC,-LGA;-QFEN).

5.5.1.1 4441 Application of flux.
ambienttemperature. The critical area of the termmatren termlnal (see fgures 2026-4 through 2026 12) to be tested
shall be immersed in the ﬂux for 5 to 10 seconds; and shaII be dralned for 5 to 20 seconds prior to dipping in the
solder pet bath. W v~ Any obvious
droplets of flux clinging to the termrnatren termlnals may be removed by bIottlng

5.5.1.2 4.4.1.2 Seolderdipping Preparation of solder bath before testing. The dross and bumed flux shall be
skimmed from the surface of the molten solder prior to testing. A wave soldering peot apparatus may be used for this
purpose, but the solder shall be static durlng the dlpplng procedure (sklmmlng may not be required in wave or flow
pots). n .
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5.5.1.3 Solder dipping. The device shall be attached to a the dlpplng mechanlsm (see 2.2 4. 1 1.1) and the flux
covered termination terminals immersed ence{e .

leadless-surface-mount-devices) in the molten solder at the dlpplng rate dweII time, immersion angle depth and for
the number of cycles specified. The following details apply:

a. 441411 Axial and SMDs (leaded and leadless) packages surface-mount devices. Perform the dip
soldering test on the termination terminals on one side of the device at a time. The fluxing and solder
dipping operations shall be performed sequentially on the termination terminals of the side under test.

b. Bottom pad SMD, radial, and solder terminal packages. The fluxing then dip soldering operations shall be
performed sequentially on all terminals undergoing testing.

5.5.1.3.1 Dipping (immersion and emersion) rate. The immersion and emersion rates shall be 1.0 inch +£.250 inch
(25.4 mm £6.35 mm) per second.

5.5.1.3.2 Dwell tlme The testspeetmen dewce shaII not be suspended above the het molten solder pet for longer
than 7 seconds. - : - The dwell
time in the solder shall be as foIIows

a. Forterminals less than .040 inch (1.02 mm) in diameter: 5 seconds +0.5 second.

b. The-dwelltime fortermination For terminals greater than or equal to .040 inch (1.02 mm) in diameter: shall
be 7 seconds +0.5 second.

After the solder dlpplng process, the dewce shall be allowed to cool in air. ResaduaLﬂweshatLbeuremevediremJehe

5.5.1.3.3 4.4.1.2.2 Immersion angle (see figure 2026-13). Unless otherwise specified, the termination angle at
which terminals are shall-be immersed into the solder surface shall be as follows:

a. Leaded through hole mount: {e.g-; BDIP,-TO-can,-PGA) 90°

b. Leaded and leadless surface mount with 3 or less terminals: (e.gJ-lead,-QFP)-20° {0 45°(or-90°)
c. Leadless and leadless surface mount with 4 or more terminals: {e-g-LCC-QFN) 20° to 45°

5.5.1.3.4 Immersion depth (see figures 2026-13 and 2026-14). Unless otherwise specified, the depth to which
terminals are immersed into the solder shall be as follows:

a. SMDs (leaded and leadless). The device shall be immersed in the solder to the minimum depth of .004 inch
(0.1 mm).

b. 44442 All other devices except those with solder terminals. The termination terminals shall be immersed
in the solder to the seating plane or to within .05 inch (1.27 mm) of the package body of the device-under
test DUT.

c. Devices with solder terminals. When using the dip soldering procedure on devices with solder terminals, the
terminal with wrapping wire shall be immersed in the solder to a minimum depth of .05 inch (1.27 mm) past
the wrapping area.
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5.5.1.3.5 Number of dipping cycles.

5.5.1.3.5.1 Terminals with non-Gold finishes. Devices with non-Gold finish terminals shall be cycled once in flux
and solder, except for the possible duplicate immersion of corner terminals on leadless surface mount devices.

5.5.1.3.5.2 44121 Solderdippingofgold plated terminations Terminals with Gold finish. Devices with Gold
plated termination terminals shall be cycled twice in flux and solder using either one or two solder pots baths. The
first immersion dip is to scavenge the Gold on the termination terminals. The second dip is the solderability test. If
two solder baths are used, only the second solder bath is required to be monitored for contaminates in accordance
with 4.3.3.

NOTE: Itis recommended that a separate solder pot bath be used for the first dip of Gold plated devices terminals.
In any case, the user of this test condition should use either two separate peots solder baths, a sufficiently large pet
solder bath, or monitor closely the contamination level of a single small pet solder bath to assure that the-test-is

performed-as-intended solder complies with requirements of 4.3.3.

5.5.2 4.4 Test condition H (hand soldering procedure). The hand soldering procedure can be used on terminals
not designed for wave or reflow soldering assembly. These terminations terminals are typically {i-e-; hooks, lugs,
posts, turrets and other terminal configurations generally having specific wire attachment areas such as hole, notch,
or slot. When the device has more than one solder terminal, all solder terminals on the device shall be tested.

5.5.2.1 444 Application of standard wrapping wire wrap. Prior to application of flux and subsequent soldering,
the wire attach area of the termination terminal shall be wrapped 1 to 1.5 turns using the standard wrapping wire
specified-in-3-4 (see 4.2.4). The standard wrapping wire shall be wrapped such that it will not move during soldering.

5.5.2.2 4.4.2 Application of flux. Flux shall be applied to both the-wire standard wrapping wire and the attach area
of the termination terminal using any suitable method sueh-as (e.g. brushing or dipping). Excess flux may be blotted
or drained from the termination terminal prior to soldering.

5.5.2.3 4.4.3 Solderironprocedure Hand soldering. The termination terminal and standard wrapping wire shall be

soldered using the solder specified-in-3.2 (see 4.2.4 and 6.h) and the soldering iron specified in 2.5 4.1.2. Heat shall
be applied to the connection until the solder has been molten for 5 seconds minimum to 10 seconds maximum. After

solderlng the paﬁ assembly shall be allowed to air cool Residue-flux-shall-be-removed-from-the termination-by

5.5.2.4 Alternative to hand soldering. As an alternative to hand soldering, the solder terminal with standard

wrapping wire may utilize the dip soldering procedure of application-methodsreferenced-in4.3.20r4.4.3 5.5.1 to

form the assembly of the standard wrapping wire to the solder terminal.

5.5.3 4.4.2 BGA/CGA Test condition S (reflow soldering surface mount simulation). The reflow soldering surface
mount simulation test-shall procedure simulates surface mount device assembly process and can be performed on
ball-and-column-grid-arrays-only SMD packages. The reflow soldering surface mount simulation procedure shall be
used only when specified (see 6.a).

5.5.3.1 Preparation of substrate. 4-4.2.1Ball gridarrays- The printing of solder paste onto the substrate can use
either a manual or automated procedure as follows:

a. Manual printing. Place the metallized substrate onto the base fixture. Place the screen print stencil on the
substrate. b Apply the solder paste uniformly across the sereen-print stencil to fill the array pattern using
the squeegee. - Slowly remove the stencil off the substrate to avoid smearing the solder paste print.

b. Automated printing. If automated printing equipment is used, follow the equipment manufacturer’s
recommended procedure for printing the solder paste to the substrate.
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After the solder paste has been printed onto the substrate, ¢- verify that the printed pattern is equivalent in geometry
to the terminal pattern of the device to be tested. d- Lastly, gently press the device down to allow the seolder-balls
device terminals to make contact with the solder paste.

5.5.3.2 Procedure. e- Place the substrate with device in the even applicable reflow soldering apparatus. The
reflow soldering profiles shall be per table-lH in accordance with 4.3.1.1, based on the reflow soldering method used.
f. After reflow soldering has completed, remove the assembly from the soldering apparatus and allow the-ceramic
substrate it to cool to room temperature before handling. g—After the cool down, slowly remove the device from the
substrate. The solder-balls terminals may adhere slightly to the substrate due to flux residue. h.—Aftercooling,clean
the-device-and-substrate-in-the-cleaning-solution:

5.6 Terminal cleaning.

5.6.1 Post solder exposure flux removal. All residual flux is to be removed prior to visual inspection of the terminal
surface(s). Residual flux shall can be removed from the terminations terminals by dipping the device terminals in
isopropyl-alcohol-or-other a suitable selvent cleaning solution. If necessary, a clean soft cloth, cotton swab, or
equivalent, moistened with clean-isopropyl-alcohol-or-other suitable sclvent cleaning solution, may be used to remove
all-remaining aid in the removal of flux.

5.6.2 Optional pre-solderability testing terminal cleaning. When specified, the customer/equipment device
manufacturer has the option of cleaning devices to remove carbonate/sulfate deposits caused by exposure of the
devices to the steamaging steam preconditioning ercleaning-process. The customer/equipment device manufacturer
shall assure that the cleaning process does not adversely affect the physical, mechanical, electrical, or reliability
performance of the deV|ces This pre- solderablllty testing cleanlng process shall be iu#y documented JZeHeaded

5.7 454 Examination of terminations terminals.

5.7.1 Inspection condltlons For dewces that were subjected to test condltlon S, the terminals shall be examined
as specified. , . For devices that were dip-and
look-tested subjected to test condltlons D or H the d+pped solder covered portlon of the terminations terminals shall
be examined using-a-at the following magnification:

a. For devices with terminal pitch > .020 inch (0.5 mm): 10 - 15x. Dipped-portions-of
b. For devices with terminal fine-pitch-devices{pitch < 0.020 inch (0.5 mm): shall-be-examined-at 30x.

c. Verification of failures may be accomplished with higher magnifications up to 60x.
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5.7.2 4,51 Critical area for dip-and-look tested devices terminals detailed herein. Examples of critical areas for
some devices-are-discussed packages shall be as detailed below.

a. Passive{rectangular) Bottom pad ceramic packages. The bottom of-the-termination and side of the
termination terminal up-to-the-top, excluding the top side of the package. See figure 2026-4.

b. Dual-in line. For packages where the terminals exit from the side of the device, from the termination
terminal tip to .020 inch (0.51 mm) above the seating plane. except; For packages devices where the
leads terminals exit from the bottom of the device, shall-be from the termination terminal tip to the seating
plane. Unplated-{irim)-areas-are-excluded. See figure 2026-5.

c. Gull wing. All surfaces of the termination terminal at or below the top of the foot, excluding the top of the
foot. Unplated{irim)-areasare-excluded. See figure 2026-6.

d. J-lead. The narrow portion of the termination terminal below the transition from the termination terminal
shoulder. Only the three visible surfaces are to be included. The termination terminal tip is excluded. See
figure 2026-7.

Leadless Chlp carrier. The bottom of the termination termlnal and 2/3 of
the height of the connecting metalllzed surface. See figure 2026-8.

f. MELFs (UR, US and URS). The entire end cap surface excluding the inner rim. See figure 2026-9.

g. QFN. The bottom of the termination terminal and exposed pad. See figure 2026-10.

h. Round terminals or pins. The area above the seating plane that is within .050 inch (1.27 mm) of the bottom
of the package body or 030 |nch (0. 76 mm) above seatlng plane, whlchever is the lesser distance. See
figure 2026-11. - . Way s ,

| ; m F inchwhi . :

i. Solder terminals. The identified surfaces of the terminal where the wire is intended to be wrapped. See
figure 2026-12.

5.7.3 Critical area for terminals not illustrated. For terminals on packages not illustrated herein, the following
details shall apply:

a. |If the seating plane is not defined, the critical area shall extend from the termination terminal tip to within
.040 inch (1.02 mm) of the lead terminal/device interface.

b. Fortop-brazed and bottom-brazed flat pack devices, the critical area shall extend from the termination
terminal tip to within .070 inch (1.78 mm) of the lead/device terminal-package body interface.

5.7.4 Areas to be excluded. For leaded devices only, the cut or trimmed portions of the terminal which expose the
unplated areas or ends shall not be used for examination and evaluation of the solder coverage of the terminal.

5.7.5 4.5 Customer or device manufacturer defined criteria. The customer/equipment device manufacturer of the

device may establish a critical zone within the solder coated portion of the termination-within-the-dipped-area terminal.
The customer/equtpment device manufacturer has the optlon to accept solderablllty defects outside their established
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5.8 4.5.2 Criteria for acceptance. The-criteriafor-acceptance-solderability-shall-be-asfollows:

5.8.1 4.5.21 Eer Evaluation of all devices, except those with solder terminals bal-and-column-grid-arrays. The
criteria for acceptable solderability shall be as follows:

a.

e.

The dipped portion of the terminations terminals is at least 95 percent covered by a continuous new solder
coating.

Pinholes, nonwetting, or dewetting do not exceed 5 percent of the total solder coated area.

For leadless terminations terminals and-elements-having-solderattachment-terminations, there shall be no

solder bridging between any termination terminal area and any other metallization not connected to it by
design. In the event that the dip soldering dippirg causes bridging, the test shall not be considered a failure
provided that a local application of heat (e.g., gas, soldering iron, or re-dipping) results in solder pullback
and no wetting of the dielectric area as indicated by microscopic examination.

For devices with an exposed pad (e.g., QFN), the exposed pad surfaces shall exhibit a continuous solder
coating free from defects for a minimum of 80 percent of the critical area of those surfaces.

Wetting angle shall be less than or equal to 90 degrees.

5.8.2 4.5.2 Evaluation of devices with solder terminals wire-wrap-terminations. The criteria for acceptable
solderability are shall be as follows:

a.

Ninety-five percent of the total length of the fillet, between the standard wrapping wire wrap and the
termination solder terminal, is tangent to the surface of the termination solder terminal being tested and free
from pinholes, voids, porosity, nonwetting or dewetting.

A non-uniform flow line where the solder fillet joins with the surface of the termination solder terminal may
occur from the method of solder application and is acceptable providing wetting is as specified in 'a' above.
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6. 5. Summary. The following details should be specified in the applicable procurement document:
a. When using parameters other than those specified as default for the applicable test condition:
(1). For test condition D.
i e. The angle ofimmersion, if other than specified (see 5.5.1.3.3)
ii d. The depth of immersion, if other than specified (see 5.5.1.3.4).
(2) For test condition H.
i. The type of flux to be used, if other than specified (see 4.2.2).
ii. The composition of solder, solder ribbon or solder wire to be used, if applicable (see 4.2.3.3).
(3) For test condition S.
i—+. The sereen-print stencil thickness, if other than specified (see 4.1.3)
ii—2. The solder paste composition, if other than specified (see 4.2.2).
iii. The substrate material, if other than specified (see 4.2.5).
iv. The reflow soldering profile, if other than specified (see 4.3.1.1).
b. The terminal finish precondition category letter (see 2.2).
¢ a. The number of terminations-of-each-device terminals to be tested, if other than 22(0) (see 5.2).
d b. The number of devices used-forthe to be tested, if other than 3 (see 5.2).
e ¢. Special preparation of the terminations terminals, if applicable other than specified (see 5.3.3).

f.  Solder composition, flux composition, and soldering temperature, if other than those specified in-this
document (see 4.2.2,4.2.4 and 4.3.1).

g. Measurements-aftertest-where-applicable: Examination magnification, if other than specified (see 5.7).

h. Feorballandecolumn-grad-arrays:—Customer/device manufacturer requirements for special terminal cleaning
(see 5.6.2).

i. Customer/device manufacturer requirements for critical zone acceptance criteria (see 5.7.5).
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FIGURE 2026-1 . Pinholes.

FIGURE 2026-2. Dewetting.
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Exposed base metal

FIGURE 2026-3. Non-wetting.

NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C" (topside of package) is excluded.

FIGURE 2026-4. Critical area for SMD packages with bottom pad terminals.
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NOTES:
a. Critical area = surfaces "A" and edges "B".
b. Surfaces "C" (bottom and cut sides) are excluded.
c. Dimension D = .02 inch (0.51 mm) above seating plane or point of maximum shoulder width.

FIGURE 2026-5. Critical area for dual-in line package terminals.

NS c

1xT
SEATING PLANE
A (UNDERSIDE)
NOTES:
a. Critical area = surfaces "A" (up to 1 x lead thickness) and edges "B".
b. Surface "C"is excluded.

FIGURE 2026-6. Critical area for gull wing terminals.
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T

2XT

SEATING PLANE

NOTES:
a. Critical area = surfaces "A" and edges "B" within the 2x lead thickness (T) zone.
b. Surfaces "C" are excluded.

FIGURE 2026-7. Critical area for J-lead terminals.

BOTTOM SIDE

NOTES:
a. Critical area = surfaces "A" and "B". "B" = %/3 of "T".
b. Surface "C"is excluded.

FIGURE 2003-8. Critical area for terminals of leadless chip carrier packages.
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ATTACHMENT 2 to Project 5961-2018-051

NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C"is excluded.
c. Package type DO-213 shown.

FIGURE 2026-9. Critical area for terminals of MELF (UR, US and URS) packages.

B (EXPOSED PAD)

NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C"is excluded.

FIGURE 2026-10. Critical area for QFNs.
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ATTACHMENT 2 to Project 5961-2018-051

PACKAGE BODY

‘
D1 7 }
f BY D2
SEATING PLANE—" f
A
\_‘T_C

NOTES:

a. Critical area = surfaces "A" and "B". Surface "B" includes the area above the seating plane that is within
.050 inch (1.27 mm) of the bottom of the package body (dimension D1) or .030 inch (0.76 mm) above
seating plane (dimension D2), whichever is the lesser distance.

b. Surface "C" is excluded.

FIGURE 2026-11. Critical area for round-lead terminals.

NOTES:
a. Critical area = surfaces "A" and "B".
b. Surface "C"is excluded.

FIGURE 2026-12. Critical area for solder terminals.
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SOLDER SURFACE

$ ] 20°-45° L N 90° AT
D
N

FOUR OR MORE TERMINALS THREE TERMINAL TWO TERMINAL
PACKAGES PACKAGES PACKAGES

NOTE: Dimension D is .004 inch (0.10 mm).

FIGURE 2026-13. Dipping angle for SMD packages.

SOLDER SURFACE —

ity | \ TT 4
IR

a. Dimension D1 is .05 inch (12.7 mm) above the surface of the molten solder.
b. Dimension D2 is .05 inch (12.7 mm) below the surface of the molten solder.

—p [

FIGURE 2026-14. Dipping depth for through hole mount packages
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