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INTERNATIONAL ELECTROTECHNICAL COMMISSION

ENVIRONMENTAL TESTING -

Part 2-58: Tests — Test Td: Test methods for solderability,
resistance to dissolution of metallization and to
soldering heat of surface mounting devices (SMD)

FOREWORD
1) Theg International Electrotechnical Commission (IEC) is a worldwide organization fg 3 izat prising
all [national electrotechnical committees (IEC National Committees). Rje & i romote
international co-operation on all questions concerning standardization in the efectri icXiglds. To
this| end and in addition to other activities, IEC publishes International a e ical Spegifigations,
Teghnical Reports, Publicly Available Specifications (PAS) and Guijdes o ds “IEC
Pullication(s)”). Their preparation is entrusted to technical committees; an > i interested

in fhe subject dealt with may participate in this preparatory wor d non-

governmental organizations liaising with the IEC also part|C|pate i closely
withl the International Organization for Standardization (ISO ijhed by
agreement between the two organizations.

2) Thdg formal decisions or agreements of IEC on technical matiers y 2 ible, i ational
consensus of opinion on the relevant subjects since chrli i i rom all

interested IEC National Committees.

3) IEC| Publications have the form of recom and are accepted by IEC National
Corpmittees in that sense. While all reasonable effqrts \ t re that the technical content|of IEC
Pullications is accurate, IEC cannot be i the way in which they are used or for any
misjnterpretation by any end user.

4) In ¢rder to promote internatiopal uniformit i ittees undertake to apply IEC Publications
trarisparently to the maxinfum ‘e it i ir natipnal and regional publications. Any divgrgence

betyveen any IEC Publication\and the ending nationalor regional publication shall be clearly indigated in
the [latter.

5) IEC] provides no jarki g proce s approval and cannot be rendered responsible for any
equiipment decl i ication.

6) All tisers should e re 2 S S iti i ication.

7) No [iability shall attack_to [ f , employees, servants or agents including individual experts and
members of its t i C National Committees for any personal injury, property damage or
oth¢r damage, of 8 3 y whether direct or indirect, or for costs (including legal fegs) and
expenses apising. oWt of.the\ publication, use of, or reliance upon, this IEC Publication or any otHer IEC
Puflications)

8) Attgntidn issdrawnNe thie Normative references cited in this publication. Use of the referenced publications is
indispensable Tox th pplication of this publication.

9) Attgntion is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rightsyIE ot be held responsible for identifying any or all such patent rights.

Internptional Standard IEC 60068-2-58 has been prepared by IEC technical committge 91:

Electr nice-agccamhbly tachnalaayy,

oo oo TTTIToTy tCorTToTogy-s

This edition includes the following significant technical changes with respect to the previous
edition:

- expansion of the scope so that it includes lead-free solder alloy in addition to the existing
tin-lead eutectic or near eutectic solder alloy (the structure of the document has been
changed accordingly);

- addition of the definitions of "solderability" and "resistance to soldering heat" for SMDs;

- specification of the reflow temperature profiles for the resistance to soldering heat using
lead-free solder;

- addition of an Annex C enabling a quick overview of the test conditions.
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The text of this standard is based on the following documents:

FDIS Report on voting
91/447/FDIS 91/459/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.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The cbmmittee has decided that the contenis of this publication will remain_unchanged until
the mjaintenance result date indicated on the IEC web site under "http: storecdiecich" in
the data related to the specific publication. At this date, the publication @iN

* re¢onfirmed;

e withdrawn;

+ replaced by a revised edition, or
+ amended.

A bilingual version may be issued at a later date.

&
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ENVIRONMENTAL TESTING -
Part 2-58: Tests — Test Td: Test methods for solderability,

resistance to dissolution of metallization and to
soldering heat of surface mounting devices (SMD)

1 Scope and object

This gart of TEC 60068 outlines test 1d, applicable to surface mounting devices (sMD)J,Jwhich
are irftended to mount on substrates. This standard provides the stand procedures for
solder alloys containing lead (Pb) and for lead-free solder alloys.

This gtandard provides standard procedures for determining the sbo igtance
of solglering heat to lead-free solder alloys.

This gtandard provides standard procedures for determin ﬂlion of
metallization (see B.3.3) and resistance of soldering tectic
or negr eutectic tin lead solders.

The gdrocedures in this standard include the solde and reflow method.| The
soldef bath method is applicable ta( the\ St i soldering and the| SMD
designed for reflow soldering when\the\so0 ipping) method is appropriate.
The reflow method is applicable to the S¥ i y ow soldering, to determine the
suitabiility of SMD for reflow soldering a n he ‘solder bath (dipping) method |s not
appropriate.

The objective of this standard I e that component lead or termination solderability

meetg the applicable 5 of IEC 61191-2 using each of the solflering
, test methods are provided to ensure that the

methdds specifig 3 .
component bod al veatMoad to which it is exposed during soldering.

The f)IIowm referepcen ments are indispensable for the application of this docyment.
the edition cited applies. For undated references, the latest gdition
of the|referenced (including any amendments) applies.

IEC 6D068-1:1988 ~Ervironmental testing — Part 1: General and guidance

IEC 6D068-2-20:1979, Environmental testing — Part 2: Tests — Test T: Soldering

IEC 60194:1999, Printed board design, manufacture and assembly — Terms and definitions

IEC 60749-20:2002, Semiconductor devices — Mechanical and climatic test methods -
Part 20: Resistance of plastic-encapsulated SMDs to the combined effect of moisture and
soldering heat

IEC 61190-1-1:2002, Attachment materials for electronic assembly — Part 1-1: Requirements
for soldering fluxes for high-quality interconnections in electronic assembly

IEC 61190-1-2:2002, Attachment materials for electronic assembly — Part 1-2: Requirements
for solder pastes for high-quality interconnections in electronic assembly
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IEC 61190-1-3:2002, Attachment materials for electronic assembly — Part 1-3: Requirements
for electronic grade solder alloys and fluxed and non-fluxed solid solders for electronic
soldering applications

IEC 61191-2:1998, Printed board assemblies — Part 2: Sectional specification — Requirements
for surface mount soldered assemblies

IEC 61249-2-7:2002, Materials for printed boards and other interconnecting structures —
Part 2-7: Reinforced base materials clad and unclad — Epoxide woven E-glass laminated
sheet of defined flammability (vertical burning test), copper-clad

IEC 6 -1: ; = ; r the
specification of surface mounting components (SMDs)

3 Terms and definitions

For the purposes of this document, the terms and definitio 60p68-1,

IEC 6D068-2-20, IEC 60194, as well as the following apply.

3.1

solderability

ability] of the
termin Hering

procegs within solderable temperature

3.2
resistance to soldering heat
ability
soldefing process, within

de in

4 Grouping of sol

The ni esses
are s elting
tempsg red in
groupsp.

Accorfding 2 | time
condifli t ¢ s, the
foIIow] he for
selecling the\séveriti Hering

heat:
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Table 1 — Grouping of soldering processes related to lead-free solder alloys

Group Typical process temperature Alloys
Flow soldering Reflow soldering (examples)
1
--------- 170 °C - 210 °C Sn-Bi
Low temperature
2 Sn-Zn-Bi
Medium | T 210 °C -235°C Snz
temperature n-Zn
2 o A
3 Sh-Ae
Med{um-high 245 °C - 255 °C 235 °C - 250 °C -AgéCu
temperature :
(\Sn- <Bi
4
250°C-260°C | emmmeee- SCu
High temperature

NOTE Flow soldering applies to both wave soldering and dip soldering,

NOTE 2 Typical process temperatures for flow soldering are identicakio the sgld emperature. Typical process
tempergtures for reflow soldering are the terminal and top surface te

NOTE In Group 2 reflow soldering under inert atmosphere (e g. ni

NOTE 4 The basic solder alloys listed in this table represent \compogitions urrently preferred for lead-
free sdldering processes. However, other solder aIonS/@> i specified group should|not be
excluded.

5 Preconditioning

5.1 The specimen shall<pe te i ceivegd” condition unless otherwise spgcified
by thg relevant specifigation th the
fingers or by other mea

5.2 \Vhen acce@e
of 4.9 of IEC 60068

thods
all be
used.
53 T Ds in
plastid 9-20.

6 S

6.1 |[Test-apparatus and materials for the solder bath method

6.1.1 Solder bath

The solder bath dimensions shall comply with the requirements of 4.6.1 of IEC 60068-2-20.
The material of the solder bath container shall be resistant to the liquid solder alloy.

6.1.2 Flux

The flux shall consist of 25 % by weight of colophony in 75 % by weight of
2-propanol (isopropanol) or ethyl alcohol (as specified in Appendix C of IEC 60068-2-20).
Preferably the flux activity should conform with the “Low (0)” level, corresponding to a halide
content of <0,01 wt% (Cl, Br, F) (see IEC 61190-1-1). When non-activated flux is
inappropriate, the above flux with the addition of diethylammonium chloride (analytical
reagent grade), up to an amount of 0,5 % chloride (expressed as free chlorine based on the
colophony content), may be used. Information concerning the used flux type shall be given in
the product detail specification.
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6.1.3 Solder
6.1.3.1 Lead-free solder alloys

When testing solderability, the solder composition shall be as defined in Table 2. For the
resistance to soldering heat test, any alloys may be used, provided they are completely liquid
at the required temperature.

6.1.3.2 Solder alloys containing lead

The solder composition shall be either 60 % tin and 40 % lead according to Annex B of
IEC 60068-2-20 (Sn60Pb40A, according to IEC 61190-1-3) or 63 % tin and 37 % lead
(Sn63Pb37A, according to IEC 61190-1-3).

6.2 |Test procedure for solder bath method
6.2.1 Specimens

A spefimen shall not be used for more than one test.

6.2.2 Clamping

Unlesg otherwise specified in the relevant specific
stainlg¢ss steel clip as shown in Figure 1. No pa
areas|to be examined. The specimen gha
the sdlder.

speci shall be placed in a
shaII make contact with the
being fluxed and dipped in

6.2.3| Fluxing

Unles i ified e Teled gcification, the specimen shall be completely
imme i itk &ss$ flux shall be removed by contadt with
absor

6.2.4

When
tempe
bath.

1" relevant specification, the specified duratiop and
ely prior to the immersion of the specimen in the polder

The okide Ti th shall be skimmed off immediately before immersion.

The immersiomand withdrawal speed shall be between 20 mm/s and 25 mm/s.
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s
!

%

e

Il View of surface to be examined

Figure 1 — Examples of imnre

6.2.5| Attitude

Two dttitudes of immersion are standardized:

Attitude A: 5 than
y; see
Attitude B: [ e B.3) 9 en may be floated on the sold¢r, but

If the

7 S

71 for solder reflow methods
711
As long s ete onditions are fulfilled, any reflow equipment may be used:

a) forced gas.Ce

b) in[ared;

c) vapouf phase;

d) hot plate soldering; metallic plate (carrier), floating on a molten solder bath or an
electrically heated plate.

NOTE 1 Forced gas convection is preferred; including infrared assistance.

NOTE 2 Infrared reflow equipments are known to have variations of peak reflow temperature (PRT) of 30 °C or
more across the board in a PC board.

NOTE 3 In case of vapour phase soldering, a specific liquid is necessary for each test temperature.

NOTE 4 Hot plate soldering is a method which at times may have large PRT variations in the order of 40 °C.
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Solder paste for solder reflow

71.21 Lead-free solder paste

Unless otherwise specified in the relevant specification, solder paste shall be as shown
below. For the resistance to soldering heat test, any alloys may be used, provided they are
completely liquid at the required temperature.

a)

Solder paste for group 1:

Sd

Alloy composition

The alloy composition to be used shall consist of 58 wt % of Bi (bismuth) and the
i t7); 158- i % Bi
and the remainder of Sn may be used.

Solder powder

Under consideration.
Flux composition

Under consideration.
Solder paste composition
Under consideration.

Ider paste for group 2:

Alloy composition
Under consideration.
Solder powder
Under consideration.

c .

Flux composition
Under considerati
Solder pas

% Cu
solder
d the

The_powder size shall be symbol 3, specified in Table 2 of 4.3.2 of IEC 61190-1-2

| The shape of the solder powder shall be spherical

Flux composition

The flux to be used shall consist of 30 wt % polymerization rosin (softening point
approximately 95 °C), 30 wt % dibasic acid degeneration rosin (softening point
approximately 140 °C), 34,7 wt % diethylene glycol monobutyl ether, 0,8 wt % 1,3-
diphenylguanidine- HBr, 0,5 wt % adipic acid (chlorine content less than 0,1 %) and
4 wt % stiffening castor oil.

Solder paste composition

The solder paste to be used shall consist of 88 wt % solder powder and 12 wt % flux.
The viscosity range shall be (180 + 50) Pa-s.
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71.2.2 Lead containing solder paste
— Alloy composition

The solder composition shall be as specified in 6.1.3.2.
— Solder powder

Unless otherwise specified in the relevant specification, the particle size of the solder
paste shall be 20 um to 45 um.

— Flux composition
The composition of the flux shall be as specified in 6.1.2.

— Sgiderpastecomposition

The viscosity range and method of measurement shall be speci evant

splecification.
71.3 Test substrates
The tpst substrate shall consist of an unmetallized (no S ; i Eramic
(alum|na 90 % to 98 %) for all reflow equipments or glasskepo 61249-2-7) except
for hof plate soldering.
Dimensional details and number of sample(s) evant
speciffication.
7.2 |Test procedure for the solder re!
7.21 Specimens
A spefimen shall not be used\or/more
7.2.2 Application ¢
The golder pa nting,
dispemsing or pin
The thickness of\th s fall be
specified in
The afe fed, and thus the amount of solder paste deposit, shall be specified
in the|rele ign. When solder paste is applied by dispensing or pin transfg¢r, the
volumle shall.bexadjusted so that a comparable solder volume can be achieved.
When| the, Tesistance to soldering heat of semiconductor SMDs is found to confogrm to
|EC 6'\7/10 '70 i-hnn RO enlrior paeh:x :-hall hn c\pn!:ed

7.2.3 Placement of specimens

After printing, the terminations of the specimen shall be placed on the solder paste. The
placement procedure (for example depth of penetration) shall be prescribed in the relevant
specification.

7.2.4 Reflow temperature profile
7.241 Parameters for reflow temperature profile

As a minimum, the following parameters shown in Figure 2 shall be specified for reflow
temperature profile.
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A f3 A ﬁt%
< > T
T4 4 N
T3 ¢ T3
T, 2 7, tp
i f T / t4

|

NOTE
(damag

7.2.4.

Unles
the sq

measlireg~at t Nis 4y surface, as specified in IEC 60749-20.

7.2.4,

Unles
the sq

r
IEC 712/04

Figure 2a - “Hat” type

T, Minimum preheating temperatuyé
T, Maximum preheating temperg

T3 Soldering temperature

t, Soldering dufation

u reo n

5 otherwise specified in the relevant specification, the temperature shall be measu
ec¢imen’s top body surface.

-~

Ll

L 713/04

gldering P¥ne has a certain impact to the soldering|results
temperature profile

etévant specification, the temperature shall be measured at

semiconductor SMDs are examined, the temperature shall be

red at

8 Test conditions

8.1
8.1.1

Test conditions for lead-free solder alloys

Solder bath method (wetting and resistance to soldering heat)

Unless otherwise specified in the relevant specification, the duration and temperature of
immersion shall be selected from Table 2.
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Table 2 — Severities (duration and temperatures) —
Solder bath method — Lead-free solder alloys

Severity
Group 3 Group 4
P{:&:’;y Alloy composition
(245 £ 5) °C (255 £ 5) °C (250+ 5) °C (260 £ 5) °C
(3+£0,3)s (10£1)s (3£0,3)s (10+1)s
Wetting Sn96,5Ag3,0Cu0,5
X X
Sn99,3Cu0,7

Resistance
to soldering See 6.1.3.1 X

hept
Alloy composition for test purposes only. The solder alloys consist of 3,0 wt % to 4,0 ) L0 wt %

Cu,|and the remainder of Sn may be used instead of Sn96.5Ag3.0Cu0.5. The i 5wt %

to 0,9 wt % Cu and the remainder of Sn may be used instead of Sn99.3Cu0.7.
NOTE “X” denotes ‘applicable’.
NOTE 2 For groups 3 and 4, refer to Table 1.
NOTE Refer to 3.1 of IEC 61190-1-3 to identify alloy composition.
NOTE # If solder alloys other than those listed here are used, i/ has i e given severilies are
applicaple, refer to Note 4 of Table 1.
8.1.2 Solder reflow method (wetti
8.1.21 Reflow temperature profile
The reflow temperature profile shall be i ) . [ ified|in the
relevant specification, refl 3 3.

Table 3 — Refl

=8
1 <0 +

2° Under consideration

3/\\50&5\{\89 5 | 60 to 120 | 225 |20J_r5 | 235 | -
/\U\nQer \n\\\atm\@ph (e.g. nitrogen).

S °C S
305 170 --

8.1.2.p Reflow telperature profile for resistance to soldering heat

Unlesp otherwise specified in the relevant specification, the reflow temperature profjle for
resistaFnce to soldering heat shall be as specified in Table 4.

NOTE 1 This standard assumes that reflow soldering using group 3 solder and a small size specimen is an
acceptable upper limit of severity. A lower peak temperature may be specified by the relevant specification if

a) in the case of a large specimen, due to its thermal capacity, the peak temperature of SMD dose not reach the
specified temperature in reflow soldering process;

b) the SMDs cannot withstand the specified temperature. For example, some types of switches, quartz oscillators,
aluminium electrolytic capacitors, connectors, etc.

NOTE 2 A forced gas convection oven is recommended to ensure reproducibility of the reflow temperature profile.

Unless otherwise specified, the number of test cycles shall be a minimum of one and a
maximum of three, and shall be specified in the relevant specification. The recovery period
between two successive cycles shall be the time it takes until the temperature of the
specimen drops below 50 °C.

If more than one cycle is specified, both the preheating and the test shall be repeated.
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Table 4 — Reflow temperature profile for resistance to soldering heat -

Lead-free solder alloys

Ty T, ty T; t Ty t
Test Reflow profile
°C °C s °C s °C s
1 Figure 2a 150+ 5 180+ 5 120+ 5 220 60 to 90 250 20-40@
T,-5°C
2 Figure 2b 150 + 5 180+ 5 120+ 5 220 <60 255 <20 @
T,-10 °C
NOTE 1 Test 2 may be specified by agreement between trading partners.
NOTE 4 There is no test result correlation between Test 1 and Test 2. o~
8.2 |Test conditions for lead containing solder alloy
8.2.1 | Solder bath method (wetting, dewetting, resistance to eringxheatan
resistance to dissolution of metallization)
The duration and temperature of immersion shall be selee Rable 5\unless othgrwise
prescribed by the relevant specification. Guidance on itieg, including|those
for lower grades of dissolution of metallization, is given in B.
Table 5 - Seve?u? (dugati
S%rity\ /
P{:;Zr(}y 215+ 3) °C — 285+ BINC (260+ 5) °C
(3£03)s (10£1)s (40£1)s\| (2402 +0)5) (10+1)s [(5£05)s (10x1)s (BOx1)s
Wetting X { \‘[ X\) N
Dewgétting [\ O\ \J X
Resistance to
dissojution X
qf
metall{zation (\
Resistance to \&)
soldering X X X
hdat /\
NOTE [* X' dendtes ‘appikable’.
8.2.2 | Test itions for solder reflow method (wetting and resistance to soldering
heat)
8.2.2.1 Preheating

Unless otherwise specified in the relevant specification, the specimen and test substrate shall

be preheated to a temperature of (150 + 10) °C and maintained for 60 s to 120 s in the reflow
system.

8.2.2.2

Solder reflow

The temperature profile shall be specified in the relevant specification, except for hot plate
soldering. For hot plate soldering, the temperature of the substrate shall be maintained above
140 °C between preheating and reflow.
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8.2.3

Solder reflow method for wetting

8.2.3.1 General

Where the characteristics of an SMD are such that both reflow methods 1 and 2 are
applicable, method 1 shall be the preferred one. The applicable reflow method shall be stated

in the

8.2.3.2

relevant specification.

Reflow method 1 (preferred): infrared, forced gas convection or vapour phase

The temperature of the reflow system shall be quickly raised until the specimen has reached
(215 £ 3) °C and maintained at this temperature for (10 + 1) s.

8.2.3.

Imme
tempe
tempeg
140 °(

Tlable 6 — Reflow temperature profile for wettm containi
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8.2.4( Solder reflow esi ta%o soldering heat
8.2.4.1 General
Where the chaﬁiﬁ; are/such that both reflow methods 1 and [2 are
appliclable, the a akle all be stated in the relevant specification.
Unlesp ber of test cycles shall be a minimum of one pnd a
maxinmmum of he specified in the relevant specification. The recovery period
between twd sucs i 3 shall be the time it takes until the temperature o¢f the
specime
The dwell tim an one cycle shall be given in the relevant specification.
If morge than'one cycle is specified, both the preheating and the test shall be repeated.

8.2.4.2 Reflow method 1: vapour phase soldering system

The temperature of the reflow system shall be quickly raised until the specimen has reached
(215 = 3) °C and maintained at this temperature for (40 £ 1) s.

The test temperature duration of 40 s is based on only one cycle for the resistance to
soldering heat.

8.2.4.3 Reflow method 2: infrared and forced gas convection soldering system

The temperature of the reflow system shall be quickly raised until the specimen has reached
(235 £ 5) °C and maintained at this temperature for (10 £ 1) s.

The test duration of 10 s is based on only one cycle for the resistance to soldering heat.
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8.2.4.4 Reflow method 3: hot plate soldering

Immediately after preheating, the specimen shall be moved to a second hot plate so that the
temperature of the specimen is quickly raised to (235 = 5) °C and maintained at this
temperature for (30 £ 1) s, the specified duration. The temperature of the substrate shall be
maintained above 140 °C between preheating and reflow.

The specified test duration of 30 s is based on only one cycle for the resistance to soldering
heat.

Table 7 — Reflow temperature profile for resistance to soldering heat -

tead containing sofder attoys
/AN

Reflow T1 T, t, T, u AT, t

miethod °c °c s °c s/\ i

1 150 + 10 150+ 10 | 60-120 - \2}5\¢3 \@/?1@T4

2 150 £ 10 150 £ 10 60 -120 \ XZBQi 10+1@ T,

3 150 + 10 150 10 | 60-120 Q \\ 235%5 +1@T,

X
9 Fjnal measurements 6
9.1 Flux removal
Within F has been allowed to cool to|room
tempdrature, the flux residues shall bhe rem suitable solvent. After cooling, the
specimen shall be remoye \ inspection. Details of the removal

procefure shall be given

9.2 |[Recovery cond

The rg¢covery co

9.3 Evaluationr

9.3.1
The wetting shall S e of a
magnificatiqn | ations

in Clause A.Tte assist with the evaluation. The areas to be examined shall be prescribed in
the reJevant.specificati

9.3.1.1 Metallized end cap terminations (rectangular or circular configuration)

The dipped or reflowed surface shall be covered with solder coating with no more than small
amounts of scattered imperfections, such as pinholes or non-wetted or dewetted areas. These
imperfections shall not be concentrated in one area. For solder alloy containing lead, solder
coating shall be smooth and bright.

9.3.1.2 Metallic terminations shorter than 6 mm (dimension “d” in Figure 3)

The following criteria apply where the specimen is tested in the “as-received” condition or
after accelerated ageing.

a) Areas that form the joint (area “a” in Figure 3):

1) the underside of the termination foot (area "d" in Figure 3) and the convex side of the
lower bend;
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2) the side faces of the foot.

The highest quality is required in these areas. The dipped or reflowed surface shall be
covered with solder coating with no more than small amounts of scattered imperfections
such as pinholes, non-wetted or dewetted areas. These imperfections shall not be
concentrated in one area. For solder alloy containing lead, solder coating shall be smooth
and bright.

The upper side of the termination (area “b” in Figure 3):

After the dipping test, the dipped surface shall show visible evidence of being wettable, as
indicated by the presence of fresh solder. A homogeneous coating is not necessary here.

c) Non-coated cut edges at the end of the termination and the termination above the lower

9.3.2

The c

The d
magn

9.3.3

bend (area "¢’ in Figure 3):
Far these surfaces no criteria are given.

bpe of

After jesting for resistance to soldering heat, the specimen shall be electrically checkgd and

visuallynéxamined in accordance with the relevant specification.

9.3.4 Resistance to dissolution of metallization (if applicable)

The following criteria shall apply. If these criteria cannot be applied, criteria shall be
prescribed in the relevant specification.

a)
b)

c)

Areas where metallization is lost during immersion shall not individually exceed 5 % of the
total electrode area, and collectively shall not exceed 10 % of the total electrode area.

The functional connection of the electrode to the interior of the specimen shall not be
exposed.

Where the metallization of the electrode extends over edges onto adjacent surfaces, loss
of metallization on the edges shall not exceed 10 % of their total length.
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10 Information to be given in the relevant specification

When this test is included in a specification, the following details shall be given insofar as
they are applicable. Particular attention shall be given to items marked with and asterisk (*) as
this information is mandatory.

Subclause reference

Lead free solder alloy Solder alloy containing lead
a) Property to be tested* Clause 1 Clause 1
b) Applicable test method* Clause 1
c) Corpdition of preconditioning Clause 5
d) Selgected solder alloy* 6.1.3.1 6.1. 2

(solder bath method)

e) Flux type 6.1.
(solder bath method)

f) Clamping, fluxing and solder immersion \6 2

g) Prepeating for solder bath method* < \\2\4\ \
2.5\

h) Attifude to be used for bath test

i) Solfler temperature and duration* 8.1.({ m ) 8.2.1

i) Solfler paste (/1\(\// AN 7.1.2.2

k) Dimensional details of test substrate* < < h C K U M

m) Ampunt of solder paste*

I) Thigkness of solder paste* X \ \/;.2.2
(
\

n) Plagement procedure*

o) Preftheating for solder refloﬁ\ ( \ \\/ T 8.2.2.1

p) Temperature profile* I ( WS 1.2.2 8.2.2.2

q) Temperature me emgqt pomS > 7.24.2,7.2.4.3

r) Number of test c}\lpgf sistance ta 8.1.2.2 8.2.4.1
soldering heat if othedﬁg\ cycle

s) Removal procedu(é*\ ) 9.1

t) Clegning mghbd*\\ \ 9.1

u) Recove)Kco dltloN \ \/ 9.2

v) Areps he in ns to be 9.3.1
examine

w) Final inspectiWents and 9.3.1,9.3.2,9.3.3, 9.3.4
acceptanee Criteria

* Mandatory information.
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A1

Annex A
(normative)

Criteria for visual examination

Wetting

In various specifications, a complete or nearly complete coating with solder is often defined
by the_sa-called 95 % requirement The application of this requirement is often difficult when

assesping specimens with metallized terminations or with short metath
espec
appro

have
the vi
clear.

A.2

Figure

a) Ad
be
no

b) Un
c) Ad
d) Unacceptable: mor
e) Adceptable: a few

f) Un acceptabl@re

terminations,

same
re A.1
e with

ficiently

vetted
have
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Acceptable Unacceptable

Figure A1a

Figure A1f

IEC 1776/98

NOTE 3\ i perfections (acceptable or unacceptable) referred to in Clause A.2 .

Figure A.1 — Evaluation of wetting
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B.1

Annex B
(informative)

Guidance

General

The following considerations are primarily relating to solder alloys containing lead. For lead-

free salder alloys comparable guidance should be developed as when mare experiel

availaple.

Soldefring tests applicable to SMD are in IEC 60068-2-69 and fg
produgts are in |EC 60068-2-20 and IEC 60068-2-54,

nce is

hnical

ivien in

IEC 6P068-2-44.

In principle, solderability testing should be quantitative and ration
of thig ments
and th

In ch tonprocedures establishied by
TC 40, litions
alread

The r¢flow method has been included for SMDs g only,
or to ¢ ili

If full test for capability to bottom side full body
imme s and
the dy

Some Id be
exerc profiles and peak reflow temperatures. For exan]ple, a
semic the moisture sensitivity level (MSL) ratings of thesd parts
is not

B.2

B.2.1| In thexcase.of specimens having terminations plated with pure tin, or another lead-free
plating, there might be a mismatch between the results of the dip test in lead-tin solder bath,
and the performance in practice using methods operating below the melting point of tjn (for
examplll—h_)—l'h_l_l_l_m—l_rk__hie vapour phase). The solution to this problem IS not yet Known, In such cases normal

production methods or the reflow method may be used as a test procedure.

B.2.2 Excessive peak reflow temperatures initiate failures, which cause equipment failures
under normal use conditions.

Hot plate solder reflow is a method subject to large variations of the peak reflow temperature.
If this method is to be used, strict process controls are required to ensure that the appropriate
peak reflow temperature is not exceeded and that abnormal latent field failures are not

initiat

*

CE

ed.

CC: CENELEC Electronic Components Committee.

** AIE: International Association Of Electrical Contractors.
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Solder dipping should only be used if data exists showing that correlation between the part
junction temperature under wave solder and dipping is equivalent. In addition, data should
exist showing the proper preheating for the correlation.

Preheating is extremely important to prevent damage to parts, especially to large volume
packages. Preheating is part of a good process set-up.

B.3 Choice of severity (see Table 5)

B.3.1 Immersion for the different specified temperatures and durations

Thesq conditions are the conditions for testing wetting and resistance
respegtively.

o~soldering| heat,

ives no
etting

It shquld be noted that as the wetting is assessed after immers
measlirement of the speed of wetting; it does, however, indica
can bg achieved within the specified time.

Longdr immersion times should be used for SMD wit 2s to ensufe the

terminations reach the soldering temperature.

The rgelevant specification may prescribe a lo ) stance to soldering hegat by
speciflying a shorter immersion time.

B.3.2 Immersion for 3 s and 10 s a

This qondition is provided to aIIow testj ied for
vapour phase soldering, ant to

soldefing behaviour at 21 etting
reacti lation
betwe

B.3.3

In wa static
dip. Wi ed to
subse ) rature
can there Ci testing the resistance of the metallization to dissolutjon in

molte

B.3.4

When testlng reS|stance to solderlng heat certam Iarge flat spemmens (for example cgramic
chip c¢a : Hermal
gradient across their thickness that they would experlence in practlcal solderlng In such
cases, attitude B (the floating attitude) should be chosen by the specification writer.
Discrimination between different sizes of specimen by varying the immersion time is not
considered desirable.
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Annex C
(informative)

Overview of test conditions

C.1 General

This annex shows the many different temperature and duration conditions of the several tests

H ol la N pu | pu |
mentigrred-mrtrts—standard:

— so|der alloys: lead-free and containing lead;
— tes$t method: solder bath and solder reflow;

— tegt property: wetting, dewetting, resistance to dissolution of
sofdering heat.

In order to have a rapid overview of the temperature and
tests,|Table C.1 shows the main temperature and conditions

)
S

rahce to

ferent
n this
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