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NOTICE

EIA/JEDEC standards and publications contain materia that has been prepared, reviewed, and
approved through the JEDEC Council level and subsequently reviewed and approved by the EIA
General Counsel.

EIA/JEDEC standards and publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and p s, facilitating
mterchanqeablllty and improvement of products, and assisting the pur haserNin_selecting and

obtainif EDECmemMbers,
whethey

EIA/JE ' or npt their
adoptio e@‘ E ction JEDEC does not
assume 3 hgation whatever tq parties
adoptin

Theinf ion i ' : dards-a LORS represents a sound approach
to produ ificati icatie ' solid state device manufacturer
viewpo|nt. Withi izatt e procedures whereby a EIA/JEDEC gtandard
or publ e i :

No claims to be in conform i nay be made unless all requirements stated in

the starjdard are met.

Inquirigs, com Jestix Ive to the content of this EIA/JEDEC standard or
publicati 3 Q. JEDEC Solid State Technology Division, 2500 |Wilson
Boulev , (703)907-7560/7559 or www.eia.org\jedec.

Published by
ECTRONIC INDUSTRIES ALLIANCE 1998
Engineering Department
2500 Wilson Boulevard
Arlington, VA 22201-3834

"Copyright" does not apply to JEDEC member companies as they are
free to duplicate this document in accordance with the latest revision of
JEDEC Publication 21 "Manual of Organization and Procedure”.
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JEDEC Standard 22-B102-C
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TEST METHOD B102-C

SOLDERABILITY
(From JEDEC Council Ballot JCB-97-71, formulated under the cognizance of the JC-14.1
Subcommittee on Reliability Test Methods for Packaged Devices.)
1 Purpose
The putpose of this test method is to provide a means of determinin evice
packagr} terminations that are intended to be joined to ano
attachment.
This tegt method provides optiona conditions for agi i lowing
simulatjon of the soldering process to J [ fures
for dip & look solderability testing o ef | ow

simulatpd use testing for surface mount

2 Appi

2.1 <ol

A statid

ntain at least 2 pounds (4.4 kg) of solder shall bejused
The apy ifi

intaining the solder at the specified temperature with|n +/- 5°C.

2.2 Diy

A mech g'device capable of controlling the rates of immersion and emersion ¢f the
termingtions and ding a dwell time (time of total immersion to the required depth) inthe
solder hath as specified shall be used.

2.3 Oqtica] equipment

An optical microscope capable of providing magnification inspection from 10x to 20x shall be
used.

Test Method B102-C
(Revision of Test Method B102-B)
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2 Apparatus (cont’d)

2.4 Steam aging equipment

A noncorrodible container and cover of sufficient size to alow the placement of specimens
inside the vessel shall be used. The specimens shall be placed such that the lowest portion of the
specimen isaminimum of 1.5 inches (38 mm) above the surface of thew A suitable method

of supporting the specimens shall be improvised using noncontaminating (materi
N

2.5 Lighting equipment

A lighti
of the §

2.6 M4
26.1 F
Theflu
percent
the flux
2.6.2 S
The sol
Electro
Solderi
2.7 SM
271 S
A stend

Unless
0.102 n|

ng system shall be used that will provide a uniform, nong
Dhecimen.

iterials

lux

| or screen with pad geometry opening that is appropriate for the terminals being t
ptherwise agreed upon between vendor and user, nominal stencil thickness should
1m-(0.004 in) for terminals with less than 0.508 mm (0.020 in) component lead pit

ination

(25
avity of

or

ested.
be
ch,

0.152 n|

M. (0.006 in) for a component with lead pitch of 0.508 mm to 0.635 mm (0.020 in

to 0.025

in), and 0.203 mm (0.008 in) for a component with lead pitch greater than 0.635 mm (0.025 in).

2.7.2 Rubber squeegee or metal spatula

2.7.3 Ceramic substrate

e.g., 0.889 mm (0.035 in) thick.

Test Met

hod B102-C

(Revision of Test Method B102-B)
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2 Apparatus (cont’d)
2.7 SMD reflow equipment (cont’d)
2.7.4 Solder paste

The solder paste shall conform to Sn6337A or Sn60Pb40A, ROL, of J-STD-005 “ Requirements
for Soldering Pastes’, and shall have a mesh size of -325/+500.

N

Note — Paste storage and shelf life shall be in accordance withgnanufacturerss spegifilcations.
2.7.5 Reflow equipment

Infrared/convection reflow oven, vapor phase reflow system, © hage aching
the refl

2.7.6 H

Materid Visible

flux res

3 Prog

Thispr k

proced
adequajl
Not

3.1 Tef

3.1.1 \fapor phase reflow

Temperature = 215 - 219°C

Time =30 - 60 sdwell at reflow temperature

3.1.2 Infrared reflow

Preheat Reflow
Temperature (°C) 150-170 215-230
Time (s) 60 60

Test Method B102-C
(Revision of Test Method B102-B)
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3 Procedurefor ssimulated board mounting reflow solder ability testing of SM Ds (cont’d)

3.1 Test equipment set-up (cont’d)

3.1.3 Storage oven

Temperature = 215-230°C

Time = 2-5min (until reflow is assured)

32 S

All component leads or terminations shall be tested under

bein at

The spq
the leaq

3.21H
paste 0

322 R
equival

3.23 Us

the unit

3.24 H

and corg

325 A

3.26 A

bcimen preparation and surface condition

the time of assembly soldering.

fter specimen has cooled to room temperature, remove component from ceramic

substra1e using tweezers. Terminals may adhere slightly to ceramic material due to flux re

prmally

shall

bing the

print

hing
nt by

rate

bS5 due.

3.2.7 Remove any flux residue by using appropriate cleaning solution.

3.3 Visual inspection

3.3.1 Visual magnification criteria

Each termination shall be examined using a magnification of 10X to 20X.

Test Met

hod B102-C
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3 Procedurefor ssimulated board mounting reflow solder ability testing of SM Ds (cont’d)
3.3 Visual inspection (cont’d)

3.3.2 Accept/rgject criteria

All terminations shall exhibit a continuous solder coating free from defect aminimum of
95% of the critical surface area of any individual termination. Anomali othe_r an dewetting,

nonwetfing, and pinholes are not cause for rejection. Exposed terminal metalis allowabld on the
end toe|of surface mount components.

Examples of the critical areas for various devices are contai

hickness Minimum

:igureltc

Seating
Flane

(-

>
et
5 -
WT
A (Underside)

B (24 J

Seating Plane

Critical Area = Surface "A" (Underside of Lead)
upto 1% T and edges "B"

Mormal Wetting Area = Critical Area + Surfaces
"C"and "C1"(upto 2 T) ar .030
above seating plane

Figure2 — Critical Areasin SOIC and QFP Packages (SMD Method)

Test Method B102-C
(Revision of Test Method B102-B)
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3.3 Visual inspection cont’d)

3.3.2 Accept/reject criteria (cont’d)

. T =Lead Thickness
¢ 1

e

Seating Flane

Seating = L‘

2" up to 030 above the

Plane

Excluded

Seating Plah\

L1><T

1 XTJ W A(Unaerside)
' C(Edge)

Critical Area = Surface "A" (Underside of Lead)upto 1XT

Surfaces "B" and "C" are excluded from the critical area.

Figure4 — Critical Areain Tantalum Chip Capacitor

Test Method B102-C
(Revision of Test Method B102-B)



https://iecnorm.com/api/?name=0b436c1adb7f1b720dd40d37f7dc64f5

Copyright © 1998, JEDEC; 2000, IEC JEDEC Standard 22-B102-C

Page 7

4 Procedurefor dip and look solderability testing

The test procedure shall be performed on the number of terminations specified in the applicable
procurement document. During handling, care shall be exercised to prevent the surface to be
tested from being abraded or contaminated by grease, perspirants, etc.

All solderability testing shall be done under a fume hood in accordance wmcable safety

rules

Solders
procure

4.1 Prg

0 procedures.

pconditioning

bility tests shall be considered destructive unless otherwise
ment document.

Steam age preconditioning options are:

Cagndition Exposure Time(Hg +
A 1
B 4
C 8
D

Note — Aging ma
PRECAUTION u i

Solder Temperature

(Degrees C +/-5)
A 215
B 245

Qr<10 minutes maximum.

bhat water does not collect on the surface to be tested.

Dwell Time
(Seconds +/-0.5)
5
5

4.3 Testing

The test procedure shall consist of the following operations:

(@) Preparation of the terminations, if applicable.
(b) Aging, if applicable.

(c) Application of flux and immersion of the terminations into molten solder.
(d) Examination and evaluation of the tested portions of the terminations.

Test Method B102-C
(Revision of Test Method B102-B)
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4 Procedurefor dip and look solderability testing (cont’d)

4.3 Testing (cont’d)

4.3.1 Preparation of terminations

No wiping, cleaning, scraping, or abrasive cleaning of the terminations shall-be performed.

Any speC|aI preparatl on of the terminations, such as bendlng or reonent;m on prigr to test, shall
\ Wi must

Prior tg the application of the flux and subsequent solderdips,all Speci 3 jected to
aging by exposure of the surfaces to be tested to steam ipt ifiedin2.4. The
specim iong £Cl i B mm)

abovet
timeis
compoti

ure

The deyi
period.

=

Q mde €r sus steam temper ature.

< (fest) Steam Temperature
(°C +3, -5)

= 2,000 03
x > 2,001 - 4,000 o1
4,001 - 6,000 89

Greater than 6,000 87

4.3.2.2 Cleanimgof the system

The apparatus shall be drained and cleaned at |east once per 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.

Test Method B102-C
(Revision of Test Method B102-B)
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4 Procedurefor dip and look solderability testing (cont’d)

4.3 Testing (cont’d)

4.3.2.3

Upon removing the test specimens from the apparatus, the parts may be d
following procedures.

(@
am

(b)

433 A

TypeR
immerg
minimu
avoid tf
t0 10 s4
shall beg

4331
For surd

by thef
Theflu

Drying and storage procedures

ng one of the

Bake at 100°C maximum for no more than 1 hour in adry a
psphere is recommended).

Air dry at ambient temperature for a minimum of 3

Storage requi rements
pplication of flux

(see paragraph 2.6.1). Terminations
hichisat room amb| ent temperature

King and sol der dipping operations shall be performed sequentially on the leads of

package side.under test.

4332

AlVother devices

that portion of the package lead that will be inspected shall b
Perform the test using the leads on only one side of the package a

Df 72
he

5 shall be

o the

ned to
period of 5
ne flux

e covered
I atime.
the

Unless otherwise specified in the applicable procurement document, terminations shall be immersed
to the seating plane or to within 0.05 inch (1.27 mm) of the body of the device under test.

Test Method B102-C
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4 Procedurefor dip and look solderability testing (cont’d)
4.3 Testing (cont’d)
4.3.3.3 Component termination attitude relative to flux and solder surfaces

Leaded (THM) Through Hole Mounting 90 deg

Leaded (SM) Surface Mount 20 to 45 deg or 90 deg(\

Leadless (SM) Surface Mount 20to 45 deg
4.3.4 Holder dip
The drg ' & the R Solder specified in 2.6.2.
Them e K N T emperature is pot
specifi iti t volte tler shall be skimmed again
just prior to immersing the terminationsi nto the S be attached to a dipping
device (see 2.2) and the flux-covered térmi \ i the molten solder to the same
depth specified in 4.3.3. Theimmersio shall/be 1.00 +/-0.25 inch (25.4 +/-6.4
mm) per second and the dweII time in thexsol 0 +/- 0.5 seconds, unless otherwise
specifi owed to cool intheair. Residual [flux shall
be rem vedfrom the ter hses in isopropyl alcohol, or by afinsein a
suitable commercia non- Wwa soft damp cloth or cotton swab moistened
with cl ad to remove al remaining flux
4.3.4.1|Solder (@n
Gold pliated ter ed twice in flux and solder. Thefirst immersionistp
scaven
4.3.4.2
The solfder i sths used for solderability testing shall be chemically or spectrographically
analyzed or replaced’each 30 operating days. The levels of contamination and Sn content must
be within thoselisted in Table 2.
4.3.5 Inpspection and failure criteria

All flux is to be removed prior to visual inspection of the terminal surface.
4.35.1 Inspect all devicesat 10x to 20x magnification.

4.3.5.2 The inspected area of each lead must have 95% solder coverage minimum.

Test Method B102-C
(Revision of Test Method B102-B)
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4 Procedurefor dip and look solderability testing (cont’d)
4.3 Testing (cont’d)

TABLE 2 — Maximum Limits of Solder Bath Contaminant

M aximum Contaminant Contaminant Weight Percentage Limit

Cobbor
VUPPK" U \JUU

oggc\ SS
Cadmium /\\)@ \\)

Zinc

/\ 0:80
Aluminum (\u/ /\\0\0}6/
Antimony & \ & \\JJ\O{SOO
[ron (A X 0.020
Arsenic <\(\\ D Q 0.030
SN 0250

AN
Ni&e\ \) 0.010

e thy content of the solder shall be maintained within +/-1% of the nominal
alloy/Being used. Tin content shall be tested at the same frequency as testing for
copper/gold contamination. The balance of the bath shall be lead and/or the |tems
listed above.

2 Thetotal of copper, gold, cadmium, zinc, and aluminum contaminants shall not
exceed 0.4%.

3 An operating day consists of any 8-hour period, or any portion thereof, during
which the solder is liquefied and used.

Test Method B102-C
(Revision of Test Method B102-B)
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