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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-69: Tests —
Test Te: Solderability testing of electronic
components for surface mounting devices (SMD)
by the wetting balance method
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national electrotechnical committees (IEC National Commlttees)
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International Standard IEC 60068-2-69 has been prepared by IEC technical committee 91:
Electronics assembly technology.

This second edition cancels and replaces the first edition published in 1995 and constitutes a

techni

cal revision. The main changes from the previous edition are as follows:

— Inclusion of lead-free alloy test conditions;

— Inclusion of new fluxes for testing, reflecting development of fluxes that have happened in
the industry in the past 20 years;

— Inclusion of new component types, and updating test parameters for the whole component
list.
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The text of this standard is based on the following documents:

FDIS Report on voting
91/648/FDIS 91/680/RVD

Full information on the voting for the approval of this standard can be found in the report on

voting indicated in the above table.

A list of all the parts in the IEC 60068 series, under the general title Environmental testing,

can be found on the IEC website.

The cpmmittee has decided that the contents of this publication will ream unc

the mpintenance result date indicated on the IEC web site under
the ddta related to the specific publication. At this date, the publicati

* reg¢onfirmed;

* withdrawn;

» replaced by a revised edition, or
* anpended.

A bilingual version of this publication may be iss

d until
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ENVIRONMENTAL TESTING -

Part 2-69: Tests —
Test Te: Solderability testing of electronic
components for surface mounting devices (SMD)
by the wetting balance method

1 Scgope

This part of IEC 60068 outlines test Te, solder bath wetting balance solder
globule wetting balance method, applicable for surface mounting\device nethods
determine quantitatively the solderability of terminations ing~ dgvices.
IEC 6P068-2-54 is also available for surface mounting deyice should b Ited if
applicable.

The pgrocedures describe the solder bath wetting bal 3 ) lobule

wetting balance method and are both applicable to s and

metallized solder pads.

This dtandard provides the standard pro » 5 containing lead (Pb) and for
lead-ffee solder alloys.

2 Nprmative references

The following referenced\dg are~indispensable for the application of this document.

For dated references, o iti pplies. For undated references, the latest gdition
of the referenceu dent (iAcludi endments) applies.

IEC 60068-1, Envifonn sti Part 1: General and guidance
IEC 6P068-2-20;19 > environmental testing procedures — Part 2: Tests — Test T:
Soldefing

Amenfime

IEC 60068-2-54: vironmental testing — Part 2-54: Tests — Test Ta: Soldenability
testing of elgetron ponents by the wetting balance method

IEC 6[1190-1-3:2002, Attachment materials for electronic assemblies — Part 1-3: Requireiments
for electronic grade solder alloys and fluxed/non-fluxed solid solder for electronic soldering
applications

ISO 683 (all parts), Heat-treatable steels, alloy steels and free-cutting steels

ISO 6362 (all parts), Wrought aluminium and aluminium alloy extruded rods/bars, tubes and
profiles
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3 Terms and definitions

For the purpose of this document, the terms and definitions as defined in I[EC 60068-1 and
IEC 60068-2-20 apply.

4 General description of the method

After applying the liquid flux to the component termination and mounting the component in a
suitable holder, the specimen is suspended from a sensitive balance. The component
oA A A he—ete e x of a

The rg¢sultant forces of buoyancy and surface tension acting upon the.i ermipation
are detected by a transducer and converted to a signal which is cantin itored as a
functipn of time, and recorded on a high speed chart recorder~c ¢ hputer
screel.

The W

5 Description of the test apparatus

A diagram showing a suitable arrange a 1. The
specimen is suspended from a sensitiv s 5e the
soldef

After tonditioning, the tr
wherg| the force against ti

lance or
transdbicer

puter,

S}.’%[\) Computer or chart recorder
conditioner

%

ecimen

J Globule block

or solder bath

Lift mechanism Control box

IEC 602/07

Figure 1 — Test apparatus

Any other system capable of measuring the vertical forces acting on a specimen is admissible,
providing that the system has the characteristics given in A.1, and the solder bath and globule
support block meet the requirements of A.2 and A.3 respectively.
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6 Preconditioning

6.1 Preparation of specimens

Unless otherwise specified, the specimen shall be tested in the as-received condition and
care should be taken to ensure that no part of the surface to be tested becomes contaminated,
particularly by contact with the fingers, during the preparation and handling of the specimen.

If required by the component specification, the specimen may be cleaned by immersion in a
neutral organic solvent at room temperature. The specimen should be allowed to dry in air
before testing. No other cleaning is permitted.

6.2 |Ageing

If reqlired by the component specification, the component may be s brated
ageing before testing. Ageing shall be performed in accordance yllowing
condifions:

— ageing 1a of IEC 60068-2-20, Subclause 4.5.1;

— ageing 1b of IEC 60068-2-20, Subclause 4.5.1;

— ageing 3 of IEC 60068-2-20, Subclause 4.5.3;

— ageing according to method 1 of IEC 60068-

7 Materials

7.1 |Solder

711 General

The splder to be used e test
shall be as specified i

71.2 Solder ai\é

The sfolder shall<{be D0-1-3
alloy pame).

NOTE | The G the/solder reduces the dissolution effect on silver containing metallizgtion on
components and_therefere shou d be used when required by the relevant component specification.

7.1.3 Lead-

The preferced alloy composition to be used should consist of either 3,0 wt% Ag, 0,5 witft Cu,
96,5 Wt%” Sn (Sn96,5Ag3Cu,5) or 0,7 wit% Cu, 99,3 wi% Sn (Sn99,3Cu,7). (Refer to

IEC 61190-1-3 for alloy name.)

NOTE A solder alloy consisting of 3,0 wt% to 4,0 wt% Ag, 0,5 wt% to 1,0 wt% Cu and the remainder of Sn may
also be used instead of Sn96,5Ag3Cu,5. The solder alloys consist of 0,45 wt% to 0,9 wt% Cu and the remainder of
Sn may be used instead of Sn99,3Cu,7.

71.4 Solder mass for solder globule wetting balance method

For the solder globule wetting balance method, the solder shall be in the form of pellets or cut
wire with a mass of 200 mg + 10 mg for use on the 4 mm diameter pin globule support
block,100 mg £+ 10 mg for use on 3,2 mm diameter pin support block or 25 mg + 2,5 mg for
use on the 2 mm diameter pin globule support block.
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Pin diameter Pellet mass Pellet mass
tolerance
mm mg mg
2 25 2,5
3,2 100 +10
4 200 +10
7.2  Flux
7.21 General
The flux used for the test shall be either rosin based or carboxylic(acid (bas€d: rosin
based flux is either non-activated or activated. The carboxylic aci ither|water

solution or alcohol solution.
Information about the used flux type shall be specified in the

7.2.2 Rosin based flux

a) Non-activated: consist of 25 wt% colophony ,in 7 . anol (isopropanol) or of
ethyl alcohol (as specified in Appendix C of

addition of diethylammnium

b) Agtivated flux: the activated flux whic -
0,2 % or 0,5 % chloride (expresged as

chlloride (analytical reagent grade),
fre

7.2.3 Carboxylic acid b

5,0% Glycol Ester |(CAS

a) Whter solution: ,
b Succinic Acid, 1,6 % Glutaric Acid and|0,1 %

Na@. 34590-9 '
al¢ohol ethox e

b) Alg Acid,
11

NOTE 5in test

fluxes.

8 P

8.1 |Testtemperature

8.1.1 Solder alloy containing lead

Solder temperature prior to test and during test shall be 235 °C + 3 °C.

8.1.2 Lead-free solder alloy

Unless otherwise specified in the relevant specification, the temperature of the solder prior to
the test shall be 245 °C + 3 °C for Sn96,5Ag3Cu,5 solder and 250 °C £ 3 °C for Sn99,3Cu,7
solder.

8.2 Solder bath wetting balance procedure

The specimen is mounted in a suitable holder to give the desired dipping angle and the
termination(s) is/are centred above the solder bath. Preferred dipping angles are given in Table 1.
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The temperature of the solder prior to the test shall be as described in 8.1.

Prior to testing, a continuous layer of the appropriate flux is applied to the portion of the
component termination to be tested, using a cocktail stick, cotton bud or similar applicator,
and excess flux droplets are removed by touching against absorbent paper. It is very
important that excess flux is not allowed to enter the specimen holder or remain on the
component. The presence of excess flux will cause explosive boiling as the flux solvent
makes contact with the molten solder.

Immediately prior to testing, wipe the oxide from the solder surface with a non-wettable blade.
If required, the apparatus suspension and chart recorder are adjusted to the zero position.

Hang the specimen on the apparatus so that the lower edge of the compon 5 mm
above|the solder surface during the preheat period and allow the specimen te r30s
+ 15 g prior to immersion in the solder. This period is required to rep e m the
flux pfior to the test and to prevent explosive boiling when the solde i come

into cpntact.

After [preheating, the specimen and solder are brought ontac a speed between
1 mm{s and 5 mm/s. The recommended immersion de
tested shall be as specified in Table 1.

5
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Table 1 - Recommended solder bath wetting balance test conditions

Component

a

Dipping angle

Figure reference

Immersion depth
mm

Capacitors

1608 (0603
2012 (0805
3216 (1206

b
b
b

Horizontal, Vertical
or 20° to 45°

1A,1B, 1C

Resistors

1608 (0603
2012 (0805
3216 (1206

b
b
b

)

)

) b
4532 (1812)

)

)

)

Horizontal, Vertical
or 20° to 45°

1A, 1B,1C,
1G%1H ¢

Leaded|SMD

§OT 23
SOT 89
SOT 223
SOIC 16°
SOIC 28°
VSO 40°
QFP 48°
QFP 160°
PLCC 44°
PLCC 84°

Vertical or 20° to 45°

1D, 1E, 1F

JANND

Cylindripal SMD

Horizontal, Vertical
or 20° to 45°

RN

SOD 80

Vertical or 20° to 45°

GRS

0.0y10

Not recommended for sizes below 1608 (0603).

oT 223 om@e {where 10 s is recommend

The recommended dwell time is 5 s, except foKSOT 89 &nd ed.

The recommended immersion speed for all components is betweér 1 m 5 mm/s.

?  Origntation of the specimen terminals or leads towards the ‘selder surface.

®  Conf

¢ The lead to
be t

¢ Figy surface
whe

Vertical

1C
20°to 45°

C—1

1G
Vertical ¢

AN

1D
20° to 45°

1E
Vertical

=

1F
20° to 45°

A

1H
20° to 45° ¢

IEC 603/07
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The solder and specimen are held in this position for not less than 5 s and then separated.
The withdrawal rate is not specified as the force curve is not analysed once the specimen
starts to separate from the solder.

Time sequence of the test is shown in Table 2. The test sequence should be made in the
minimum time whilst maintaining repeatability.

Table 2 — Time sequence of the test (solder bath)

Procedure Time Duration

1) Fluxing Os 5s

2) Hang the specimen on the apparatus ~15s -

3) Wipe the oxide from the solder surface ~20 s A--

4) Preheat ~30s §Qs + (\5\

5) Start ~75s \ %\s\m\zs\ >

6) Solder immersion 100 s max. ( \6\5
The ve en the
solder i : i i 9 recorded as the withgrawal
part o
Once 5ing a
neutra 10 x.
Speci til the
specin
Note o the
termir
8.3
Select the appropriate™g lobule
support block pi 2
Set th hould
never 2ring the iron pin. Heating the uncovered pin could jcause
the ird d.difficult to wet.
The specimen’is mounted\in the appropriate holder, to give the desired dipping angle, apd the
termin betctested is) centred above the solder globule. Recommended dipping angles

Prior o testing, a“eontinuous layer of the appropriate flux is applied to the portion pf the
compnent termination to be tested, using a cocktall stick, cotton bud or S|m|Iar appllcat)r and
irog a J [ gortant
that excess flux is not allowed to enter the speC|men holder or remain on the component. The
presence of excess flux will cause explosive boiling as the flux solvent makes contact with the
molten solder.

Immediately before the test, the solder from the previous test should be removed, by wiping
the globule block with a cotton bud, and replaced with a new pellet of the appropriate mass.
Sufficient activated rosin flux (0,5 % halide, as specified in 7.2) shall be applied to the solder
globule. This maintains a clean surface for the duration of the test, and ensures that the iron
pin is fully wetted and the solder formed into a regular hemispherical shape. If required the
apparatus suspension and recording device are adjusted to the zero position.

Hang the specimen on the apparatus so that the lower edge of the component is 20 mm £ 5 mm
above the solder globule and allow the specimen to preheat/dry for 30 s + 15 s prior to
immersion into the solder globule. This period is required to remove the solvent from the flux
prior to the test and to prevent explosive boiling when the specimen and solder come into
contact.
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After preheating, the specimen and solder are brought into contact at a speed between
1 mm/s and 5 mm/s. The immersion depth of the surface to be tested into the solder shall be
as specified in Table 3, which gives immersion depths for a typical range of components.

Table 3 - Recommended solder globule wetting balance test conditions

Component * Dipping Figure Immersion Pin size Globule Remarks
angle depth weight
mm mm mg
1005 (0402 i
( ) Horizontal |,/ o5 2 25
1608 (0603) or Vertical
Capacitors PPN 0,10 P PPV
v e \UUU\J’ Horlzontal 2A J,o U5 TUU Ul 22UV
3216 (1206) 4 @/00
1005 (0402) Vertical 2B
2 25
Resist 1608 (0603) 0.10
esistors Horizontal c .
2012 (0805) or Vertical 2A, 2H 3.2 or4 16Q 0%200
3216 (1206) 4 N\ (200 >
Tantalum Case sizes N )
capacitors, A°BCD Vertical 2H ¢ 0,10 200
LEDs T
SOT 23, 25,
26, 323, 343, 2D 0,10 25
353, 363 (\ A
SOT 89, \ 0@0 ( )
SOT 223 1 outer|pin only
Leaded 523 20 - 45 2F
SMD® 25
Gull wing
diode (] 4 200
Any SOIC \) Remove sufficient
VSO 2D 220 leads tg avoid
QFP, SOP ,\ (N bridging between
PLCC, SOJ  |[Horizontal | 2E 0,10 tested lpads
QFN Q orizontal K- 0,10 2 25 Cautior| from
bridging
Cylindrical BMD Horizontal 28 0,25 4 200
/\ \Qr Vertica
SOD 80 Vertical 28 0,20 4 200
\/ Only pdripheral
» balls cgdn be
Any BGA,CSP~ar L Horizontal 2G 0,10 2 25 tested, fand only
test doyn to
1,0 mm| pitch
Not recommended-for sizes-below 1005 (0402).
Bath method is preferred for capacitors 3216 (1206) size.
The recommendéd dwell time is 5 s, except for SOT 89 and SOT 223 components where 10 s is recommended.

For Figure 2B, rightward offsef may be used. Righiward offsef distance from the crest of the solder globule shall be

0 % to 15 % of the pin diameter and shall avoid leftward offset.

a
b

c

applied.

This test may only be applicable with certain test equipment.

Component names in parentheses, dimensions are expressed in Imperial.

Orientation of the specimen terminals or leads towards the solder surface.

This operation should be performed after ageing, if any ageing procedure is applied.

designed to melt during reflow operation.

Figure 2H is applicable to the components which do not have electrode toward the solder surface when Figure 2B is

These leads may be cut and tested individually, but care should be taken not to deform the part of the lead to be tested.

This test is recommended only for those balls and bumps that will not melt at the respective temperature and are not
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Table 3 (continued)

=RV

2C 2D
Horizontal Vertical 20° to 48° 20° to 48°

1IN

2E

Horizontal 20° to 45° Vertical

IEC 604/07

The s rated.
The W cimen
starts

Time in the

minim

/\ P ce/(ﬁrqe Time Duration

1) Flugirg\ } 0s 5s
Z)Ng\me\{)e%i@en\g\n theapparatus ~15s -
3$\Wipkake f%qlt/r% solder surface ~20 s -
<N\9\plm‘to sé@er globule ~30s

\&Qréﬁeat ~40's 30s+15s
6)\Star ) ~85s 3sto25s
7) Solder immersion 110 s max. 5s

The vertical force acting on the specimen is recorded during the period of contact between the
specimen and solder. The force during withdrawal need not be recorded as the withdrawal
part of the curve is not analysed.

The flux residues are washed from the specimen, once the specimen has cooled, using a
neutral organic solvent. The specimen is visually examined using a magnification of 10 x.
Special attention should be paid to de-wetting, as de-wetting does not often occur until the
specimen is withdrawn from the solder.

Note that de-wetting may be obscured by the presence of solder icicles frozen onto the
termination as it is withdrawn from the solder.



https://iecnorm.com/api/?name=ddd7e0a67697404fbc0abec8dd3683bc

- 14 - 60068-2-69 © IEC:2007(E)

9 Presentation of results

9.1 Form of force versus time trace

The trace may be recorded in two forms, the only difference being the polarity of the force
readings. In this standard, forces acting upwards on the specimen (non-wetting) are shown as

negative and forces acting downwards on the specimen (wetting) are shown as positive.

A typical wetting balance trace is shown in Figure 2.

+Ve A

Force

2/3 of Frax

r. X ) -

\ Time
\‘BZoyancy line

-Ve
Y IEC 605/07
balance trace
Time [ty is the fti at ace and the specimen first make contact, as
indicafed by a s@ of the trace from the zero line.
At point A the solde to rise up the specimen termination. This is normally
charagterized’by-a signifi rease in the wetting force.
At poi\rt B the ¢ yle is 90°. A typical wetting balance trace is shown in Figure 2. The
meas|red issthat\due to the buoyancy of the component.
At point C the~wetting’force reaches 2/3 of the maximum value of the resultant wetting force
and tHe wétting force shall exceed a specified value within a specified time.
At pO It D thc IIIGI\;IIIUIII VG:UU Uf thU IUOU:tGIIt VVUtt;IIU fUI\.’C ;O |cauhcd dul;lly thc Op leled

immersion period.

Point E is the force reading at the end of the specified test period.

Interpretation of the trace after E, during the withdrawal of the specimen, is not considered.

The wetting force in Figure 2 may be measured from the zero line, the buoyancy line, or the

minimum forces at point A (the force excursion).

NOTE Certain components may wet so easily that there may be no downward movement of the trace from the

zero line. This represents good solderability.
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9.2 Test requirements

The requirements for the solderability of the components shall be expressed in terms of one
or more of the following parameters.
a) For the onset of wetting
A maximum value for the time interval ({; to B )
b) For the progress of wetting
A maximum value of the time interval (f; to C )
c) For the stability of wetting

Al minimum value for the ratio; forceatg&
force at D
10 Ipformation to be given in the relevant specification
ause and
subclausge

a) Whether the specimen is to be cleaned prior to testing 6.1
b) Whether accelerated ageing is to be carried out\and

by which method 6.2
c) Type of flux to be used 7.2
d) Composition of the solder 71
e) (Qlobule size to be used 8.3
f)  Tgst temperature, if o S 8.1
g P

iffother component thami ¢ 3 8.2,8.3
h) Djipping posi 8.2,8.3
i) hmersion depth

8.2,8.3

i 8.2,8.3
k) 9.2
1) 8.2,8.3
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Annex A
(normative)

Equipment specification

A.1 Characteristics of the apparatus

For the—pu . i , afaata 2 includi chart records or the
ter system is to be con3|dered as a smgle plece of equment ravi owing
characteristics.

A.1.1| The response time of the recording device shall be such that re 5 €ro on
removal of the maximum load shall be accomplished within i
exceelding 1 % of the corresponding maximum reading.

A.1.2 e most senpsitive

A.1.3 proportional to the| force

applie e’ full-scale deflection

A1.4 signal
level,

A.1.5 bad of
10 mN xceed

0,1m

A.1.6

A7

should

A.1.1T The time at maximum immersion shall be adjustable from 0 s to 10 s.

A.2 Solder bath

A.2.1 The bath shall be of sufficient thermal mass to enable the test temperature to be
maintained to the required precision. No part of the specimen shall be less than 15 mm from
the wall, so that the wetting forces are not affected by the curvature of the solder surface at
the edges of the bath. The depth of the bath shall not be less than 15 mm.

A.3 Globule support blocks

A.3.1 The body shall be made from a non-heat-treatable aluminium bar having a minimum
yield stress of 170 N/mm2 and having the following chemical composition:
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Magnesium
Copper
Silicon

Iron
Manganese
Chromium
Zinc

Titanium or other grain refining elements

- 17 -

1,7 % t0 2,8 %
0,1 % maximum
0,6 % maximum
0,5 % maximum
0,5 % maximum
0,25 % maximum
0,2 % maximum
0,15 % maximum

Alumi I;ulll
See 1$0 6362.

A.3.2| The 2 mm, 3,2 mm and 4 mm diameter iron pins shall be
carbop steel having the following composition:

Carbdn
Oxygen
Nitrogen

Other|impurities
Iron
See 1$0 683.

A.3.3| The mild steel pin shall be heat shr

A.3.4| The aluminium body sha eay an
C emperature within £ 3 °C of the spgcified

contrdglled by any mean
tempgrature in 8.1.

A.3.5| The te
thermpcouple, thermi

A.3.6| The top surface i in shall be tinned. After the completion of the tej
e_allowed to cool with a solder globule in position, to p
oxidafion of i i sequent dewetting.

globul

A3.7| Tr live\pesitions of the specimen and the solder globule shall be adjustg

both Horizontalkaxes.

k. Ba-S-Ha-a
aTreToTTTanTact

electrical heater and the tempe

uresa’ t

by inserting a suitable probe, such

br low

rature

as a

:t, the
revent

ble in
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Annex B
(informative)

Use of the wetting balance for SMD solderability testing

B.1 Definition of the measure of solderability

g, on a
der or
ations

as thg time to reach a given degree of wetting or as the degree of thin a
given ftime.

In gern S rise
to de force
canno

A specifi curve
confo

The tg tative
result$ i ; [ s verifying that they are complied
with afe also included in this annex.

The choice of method wi ] > vel of
information required from ) ificati ill indi which
methqd is preferred.

B.2 | Solder gﬁ}

The s 2 mm
and 2 solder
pellet

In ger maller
SMD’s Quad
Flat P Ball Grid Array). The 200 mg globule is required for all larger SMD and
multi-leaded*SMD, where the 25 mg solder globule has insufficient volume to completely

solden «{he terminations. The 1OO mg globule prowdes larger wetting force than 2P0 mg
globul SMD,
such as 0402 (0201), a smaller pin size, 1 mm dlameter and globule size 5 mg, are required
to match these finer SMD sizes.

A list of recommended pin sizes and globule weights is given in Table 3.

The solder globule used with the solder globule wetting balance method is a limited source of
heat and so will be able to discriminate between different thermal requirements on a
component. An extreme example of this is the SOT 89 and SOT 223 devices where the centre
lead has a much higher thermal requirement than the two outer leads.
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B.3 Specimen orientation and immersion depth

Surface mounted devices generally have short terminations and so it is advisable to use
shallow immersion depths to leave the largest area available above the solder, to develop the
largest possible wetting force. The buoyancy forces under these conditions will be relatively
small.

However, this should be balanced against the thermal needs of the component. The use of
very shallow immersion depths may give poor or unpredictable heat transfer into the
component, glvmg variable tlmes before the onset of wetting. Too h|gh |mmerS|on depths will
give
range| of common components

for the solder bath method,

and

As a general guide where a termination can be presented as a str' - icalfa Ris will
provide the best results. However, it is also necessary to ensu : f along
the fape that will eventually be soldered to the printed wiring board. [he solde so be

broug t into contact with the solderable coatmg avoiding contact with~tunsalderable mdterial,
iCi hermal contact to
provi

Thesqg requirements will have a different consgqt ippi i [ ipping
depth] for different components.

B.3.1 Resistors and capacitors

Large h the terminations horizontgl, but
resistprs will generally give one\ermination is tested vertically, or|at an
angle |between 20° and 4° Small si ) 608M(0603) and smaller, may alsp give

better{results when dipp terming ertical, d 45°.

The rjmaller pellet si (0603) sizes. It i$ also
recommended t
shown in Diagra B0

ersed to one side of the globule generglly as
NOTE |Component nam ¢ , dimensions are expressed in Imperial.

B.3.2 Smag

SOT § 223 devices may be dipped at 45°, as the ends of the terminjtions
are cpti ing process exposing the bare metal which is generallyy non-
soldet tional test fluxes. By using a dipping angle of 45° the molten solder is
brougpt into centact with the solderable part of the termination, allowing the solder to advance

over the termination-before the contact angle decreases to zero.

Thes cormpaonents are rneated 10 sSUucCh dll externt Guring e est tatl aojacem [eads are
reflowed. Thus only one lead may be tested on a device. In general, greater sensitivity is
obtained by using the smaller solder globule to test these components.

B.3.3 Multi-leaded devices

A complete row of leads on a multi-leaded device can be tested using the solder bath. Greater
discrimination may be obtained by removing alternate leads or alternate pairs of leads to
reduce the effect of capillary action between the leads, or individual leads may be carefully
cut from the component.

The solder globule wetting balance method can be used to test individual leads on a multi-
leaded device, but may also require leads to be removed to prevent solder making contact
with two leads or with the solder residue remaining on the previously tested lead.
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A complete row of leads on a multi-leaded device may be tested using a single solder globule,
but components with a high thermal mass may show variable times for the onset of wetting,
because of the differing preheat times and temperatures.

SOIC, VSO and QFP devices may require dipping at an angle of 45°, since these devices
have cut ends which are non-wettable by conventional test fluxes. Only by using a shallow
dipping angle can the solderable surface be brought into contact with the solder. This problem
is common to a large number of devices.

PLCC devices should be dipped with the body horizontal and require alternate leads to be
removed, to avoid the solder spike remaining on the previously tested lead making contact
with thresoidergitobute:

BGA dlevices should be dipped with the body horizontal. With this arra i ssible
to tes] the outer row of solder balls. Alternate solder balls shall be A& id“pickup of
soldenl and flux residue from adjacent solder balls.

B.4 | Test flux

For the solder bath test specified in 8.2, flux is only n and
either|of the fluxes in 7.2 may be specified.

For the solder globule wetting balafce. metho i onent
termir ifi bn the
component termination. It has been found tt s i is not
capab f ferent
flux is

B.5
B.5.1
The tq chosen to be consistent with existing IEC stangards.
If a fu ination is required, then 215 °C + 3 °C may be uged. If
requir S icatien; other test temperatures may be specified.
The pf ed t are the following:

23

21

24

Certain coatings, for example organic brightened tin or gold, show a significant change in
their rate of solution in solder with 60 % tin and 40 % lead between 235 °C and 245 °C. In
such a situation, the relevant specification should state whether a solder bath temperature of
245 °C may be used for testing.

B.5.2 Lead-free solder alloy

The following test temperatures are under consideration: 225 °C, 235 °C, 245 °C and 250 °C
as recommended.
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