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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) The IEC (International Electrotechnical Commission) is a worldwide organizatio 1Zat ymprising
all pational electrotechnical committees (IEC National Committees). The g & i romote
intefnational co-operation on all questions concerning standardization in ¢he etectyj lds. To
this| end and in addition to other activities, the IEC publishes Interpatignal Starg . ation is
entjusted to technical committees; any IEC National Committee, nt es \ th may
parficipate in this preparatory work. International, liaising
with the IEC also participate in this preparation. The IEC collabetate efnational Orgafization

for | Standardization (ISO) in accordance with conditiong eement between the two

organizations.

2) Theg formal decisions or agreements of the IEC on_(technice express, as nearly as possible, an
intefnational consensus of opinion on the : igal committee has repres¢ntation
from all interested National Committees.

3) The documents produced have the form of recd ndati i sational use and are published in the form
of standards, technical reports or guides and'they are ac ceted by the National Committees in that sensq.

4) In ¢rder to promote mternatlonal unlflcauo ‘ ional Cqompittees undertake to apply IEC Interpational
Stapdards transparently to X i inv their national and regional standards. Any
divgrgence between the | iyg national or regional standard shall be| clearly
indifated in the latter.

5) Theg IEC provides no ma approval and cannot be rendered responsible [for any

equipment declared\to be_i i its standards.
6) Attdntion is dra Q 30sSibi tfe elements of this International Standard may be the [subject

of patent rights. Th& |E

Internptional Stagdaxd §8-2-38 has been prepared by IEC technical committge 50:
Envirgnmental~testng)\ an pubtished by IEC technical committee 91: Surface mojunting
technology.

This second edhli : 3 and replaces the first edition, published in 1989, and constitutes a
technilcal revisign.

The tgxt,of this standard is based on the following documents:

FDIS Report on voting
91/157/FDIS 91/164/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.

Annex A forms an integral part of this standard.

Annex B is for information only.
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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
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IEC 6
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ing tests applicable to SMD in IEC 60068-2-69 and to other electrot
60068-2-20 and IEC 60068-2-54, for which guidance is given in |

Lition of metallization and resistance to soldering heat of s
hafter referred to as specimens).

focedures use either a solder bath or reflow method
ducts designed to withstand short term immersio
systems.

prmative references

bllowing normative documents cogftain provi hich, through reference in thi

wnental testing — Part 2: Tests — Test Ta: Soldering — S
balance method

Dnic camponents for surface mount technology by the wetting balance method

IEC 6

SMD).
ts are

ance to

SMD)

imens
ure to

5 text,

of publication, the editions indicated

based
most

ing

older-

{ing of

D249-2-4:1987, Base materials for printed circuits — Part 2: Specifications — Specif

cation

No. 4:

Epoxide woven, glass fabric, copper-clad laminated sheet, general purpose grade

IEC 60749:1996, Semiconductor devices — Mechanical and climatic test methods

3 Terms and definitions

For the purpose of this part of IEC 60068, the terms and definitions as defined in IEC 60068-1
and IEC 60068-2-20 apply.
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4 Preconditioning

4.1 The specimen shall be tested in the "as-received" condition unless otherwise specified by
the relevant specification. Care should be taken that no contamination, by contact with the
fingers or by other means, occurs.

4.2 When accelerated ageing is prescribed by the relevant specification, one of the methods
of 4.5 of IEC 60068-2-20 shall be used.

4.3 Prior to the resistance to soldering heat test, specimens of semiconductor SMDs in plastic
encapsutationm strattbesovakedand/or baked—maccordance withthe Tetevamntspecification of

IEC 60749.

5 Splder bath method

5.1 [Test apparatus and materials for the solder bath method

5.1.1 | Solder bath

(O1§%:NG IEC 60068-2-2

©

The splder bath dimensions shall comply with the req

5.1.2 | Flux

The flux shall comply with the requirement: € 20 as
presciibed by the relevant specification

5.1.3 | Solder
20.

The sqglder composition

6 Procedure Q

6.1 Number of

A spetimen 3t bg more than one test.

6.2 [CK

The specimen e placed in a stainless steel clip as shown in figure 1. No part of the clip
jaws ghall make ceqtact with the areas to be examined. The specimen shall remain in the clip
while peing fluxed and dipped in the solder.

6.3 Fluxing

The specimen shall be completely immersed in flux and withdrawn slowly. Any excess flux shall
be removed by contact with absorbent paper.

6.4 Solder immersion

When preheating is prescribed by the relevant specification, the specified duration and
temperature shall be applied immediately prior to the immersion of the specimen in the solder
bath.


https://iecnorm.com/api/?name=62f5443a271b72851f44a66457020ae2

IEC 60068-2-58 © IEC:1999(E) -7-

%2%%

Yy, w770 V71 ¥ % V%
7 ” 7/7/////// -

View of surface to be examined
u

r
Figure 1 — Examples of immersio

The okideAfilm on the solder bath shall be skimmed off immediately before immersion.

The immersion and withdrawal speed shall be between 20 mm/s and 25 mm/s.
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6.4.2 Attitude

Two attitudes of immersion are standardized:

Attitude A:

Attitude B:

For most specimens, the areas to be examined shall be immersed not less than
2 mm below the solder meniscus (but not to a greater depth than necessary; see
figure 1) with the seating plane vertical.

For certain specimens (see B.3.4), the specimen may be floated on the solder, but
only when testing resistance to soldering heat.

If the felevant specification does not mention the attitude, attitude A shall

7 Splder reflow methods

7.1 [Test apparatus and materials

The fpllowing two methods may be used to determine y reflow
solderling or when they are only designed for reflow \ i solder
bath (Hipping) method is not appropriate.

Where¢ the characteristics of an SMD &re ‘ ethods are applicablg, then
infrarg ' dence) over hot plate reflow. The
applic teation.

7.1.1 | Solder paste

The p
The metal compos'z'on ' i 9 ith the solder specification in B.1 of IEC 60068-2-20.
The cpmposition o the flux specification in annex C of IEC 600682-20.

The V
ficatioln.

7.1.2

7.1.2.

speci-

The test substrate shall consist of an unmetallized (no tracks or lands) piece of ceramic

(aIum1na 90 % to 98 %) or glass epoxy (see |IEC 60249-2-4).

Dimensional details shall be given in the relevant specification.

7.1.2.2 Test substrate for hot plate solder reflow

The test substrate shall consist of an unmetallized (no tracks or lands) piece of ceramic
(alumina 90 % to 98 %).

Dimensional details shall be given in the relevant specification.
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8 Test procedure

8.1 Number of specimens

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

8.2 Application of solder paste

The solder paste shall be applied to the test substrate by screen or stencil printing, dispensing
or pin transfer.

The thickness of the solder deposit shall be between 100 pm and 2 all be
specifjed in the relevant specification.

The alea (size) to be printed, and thus the amount of solder paste d ified in
the relevant specification.

When[ semiconductor SMDs are examined, solder paste sha ified in
IEC 60749.

8.3 Placement of specimens

After printing, the terminations of the sp

The placement procedure (for example levant
specifjcation.

8.4 Preheating

Unlesy ' ; the specimen and test substrate shall be
preheated to a tempera ] 2 tem.
8.5 [Solder refl@

8.5.1

8.5.1.1

As long asxth cOnditionspfescribed in 8.4 are fulfilled, any suitable infrared, forced gas or
vapoulr phase St may Ye used.

The t¢mperat e reflow system shall be quickly raised until the specimen has reached
(215 4 3) °Csand majptained at this temperature for (10 £ 1) s.

The tgmperature shall be measured at the specimen termination.

The temperature profile shall be specified in the relevant specification. After cooling, the specimen
shall be removed from the substrate for inspection. Details of the removal procedure shall be given
in the relevant specification.

8.5.1.2 Reflow method 2: hot plate soldering

As long as the test requirements of 8.4 are fulfilled, any suitable equipment, such as a metallic
plate (carrier), floating on a molten solder bath or an electrically heated plate, may be used.

Immediately after preheating, the specimen shall be moved to a second hot plate so that the
temperature of the specimen is quickly raised to (215 + 3) °C and maintained at this tem-
perature for (10 + 1) s. The temperature of the substrate shall be maintained above 140 °C
between preheating and reflow.
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The temperature shall be measured at the specimen termination.

The temperature profile shall be specified in the relevant specification. After cooling, the specimen
shall be removed from the substrate for inspection. Details of the removal procedure shall be given
in the relevant specification.

8.5.2 Reflow procedure for resistance to soldering heat

The following three methods may be used to determine the suitability of SMDs for reflow
soldering or when they are only designed for reflow soldering processes and when the solder
bath (dipping) method is not appropriate.

Wherg¢ the characteristics of an SMD are such that both reflow methods 1 &
the applicable test method shall be stated in the relevant specification.

are applicable,

8.5.2.1 Reflow method 1: vapour phase soldering system

As lor ystem
may b

Unles 9 and a
maximum of three, and shall be specified in the rg ifrcation, period
betwe i i i of the
specir

The tg ached
(215 4

Unlesp ination.
When SMD's

body 1
The tgmperature profile
The tgst duratio
The d i
If mor

After
remoy

of the

8.5.2.

As lorjg ,as.the test conditions prescribed in 8.4 are fulfilled, any infrared or forced gas dqystem
may bie‘used.

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 either 60 min minimum or until the temperature of the
specimen drops below 50 °C.

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.

Unless otherwise specified, the temperature shall be measured at the specimen termination.
When semiconductor SMDs are examined, the temperature shall be measured at the SMD's
body surface, as specified in IEC 60749.
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The temperature profile shall be specified in the relevant specification.
The test duration of 10 s is based on only one cycle for the resistance to soldering heat.
The dwell time for more than one cycle shall be given in the relevant specification.

If more than one cycle is specified, both the preheating and the test shall be repeated. After
cooling, the specimen shall be removed from the substrate for inspection. Details of the
removal procedure shall be given in the relevant specification.

8.5.2.3 Reflow method 3: hot plate soldering

As longas the testTequiTements of 8-4—are fuffitfted, any suitabte equipment,_suchas a metallic
plate (carrier), floating on a molten solder bath or an electrically heated pl d.
Unlesg otherwise specified, the number of test cycles shall be a and a
maximum of three, and shall be specified in the relevant specificati period
between two successive cycles shall be either 60 min minimum of the
specimen drops below 50 °C.

Immedgiately after preheating the specimen shall be moved to~a 3 at the
tempdrature of the specimen is quickly raised to (235 - al tem-
peratyre for (30 % 2 i 40 °C
between preheating and reflow.

Unless \ ¢t d atythe specimen termination.
When| semiconductor SMDs are exaRfined = SMD
body surface, as specified in IEC 60749:

The tgmperature profile shall be specified in_the

The tgst duration of 30 s i

The dell time for morg

If more than one gycl After
cooling the spe@i?n 3 bf the
removal procedur 4

9 Flyx remova

Withir} 60 mik_of tF ature,
the flux regsiqus

9.1 Recover

The rgcovery conditions shall be prescribed in the relevant specification.

9.2 Evaluation
9.2.1 Wetting

The wetting shall be assessed visually under adequate light with a binocular microscope of
maghnification in the range between 10x and 25x, using the photographs of component
terminations in figure 3 to assist with the evaluation. The areas to be examined shall be
prescribed in the relevant specification.

9.2.1.1 Terminations with metallized solder pads

The dipped or reflowed surface shall be covered with a smooth and bright 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.
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9.2.1.2 Metallic terminations shorter than 6 mm (dimension d in figure 2)

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

a) Areas that form the joint:

1) the underside of the termination foot and the convex side of the lower bend;

2)

the side faces of the foot.

The highest quality is required in these areas. The dipped or reflowed surface shall be
covered with a smooth and bright solder coating with no more than small amounts of

SC

fe

b) Th
Af
ing

c) Nd
be]

fo

9.2.2

The c

++ P £ i la H e | Py | pu | Y | Tl
CTTU TNTPTTTCUUUTTS  oSUtIT Ao MITITTUIT S, TTUTTEVWTETITU  UT UTWTTITU arcas.  TTIToT

ctions shall not be concentrated in one area.

e upper side of the termination:

IEC 1775/98

— ldentification of areas on metallic termination

Dewetting

itetia for wetting described in 9.2.1, shall also apply after dipping at 260 °C.

mper-

le, as
Bre.

lower

The dewetting shall be assessed visually under adequate light with a binocular microscope of
magnification in the range between 10x and 25x.

9.2.3

Resistance to soldering heat

After testing for resistance to soldering heat, the specimen shall be checked and visually
examined in accordance with the relevant specification.
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9.2.4 Resistance to dissolution of metallization

a) 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.

b) The functional connection of the electrode to the interior of the specimen shall not be

exposed.

c) 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.

10 Information to be given in the relevant specification

When|this test is included in a specification, the following details shall be
are applicable. Particular attention should be given to items marked wi
information is mandatory.

a) Agplicable test method

b) Cgndition of preconditioning (soak and bake)

c) Fluix type

d) Sdlder temperature for bath tests
e) Dwell time for bath tests

f) Atfitude to be used for bath tests

g) Viscosity of solder paste
h) THickness of solder paste
i) An
i) Dimensional details oftes
k) Placement procedupe

) Pre-heating tempe
m) Temperature
n) Te
o) NU
p) Rd
a) Cl
r) Re
s) Fi
t) Argas ©fythe terminations to be examined.

mal inspéctiqn reguirements and acceptance criteria

as_far-as they
(*) as this

* Mandatory information.
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Annex A
(normative)

Criteria for visual examination

A.1l Wetting

In various specifications, a complete or nearly complete coating with solder is often defined by
the so- caIIed 95 % requwement The appllcatlon of this reqwrement is often d|ff|cult when

assesg rtqtions,
espec same
appro re A.l1

have |
view d

th the
clear.

A.2
Figure

a) Adceptable: ideal coating both on the foot and o : vetted
belcause there is no contact angle; the flux regidue pbody and termination hayve not
belen removed.

b) Un
c) Adceptable: some spots of non-idea

d) Unacceptable: more than 5 % dewetting
e) Adceptable: a few verysms i
f) Unacceptable: mor

9,
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Acceptable Unacceptable

Figure A.1d

Figure A1f
IEC 1776/98

NOTE + The ar icateNmpe ons (acceptable or unacceptable) referred to in A.2 .

Figure A.1 — Evaluation of wetting
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Annex B
(informative)

Guidance

B.1 General

In principle, solderability testing should be quantitative and objective. During the preparation of
this standard consideration has been given to procedures which meet these requirements and

th +thadl ™ £ Al o oo 29 o0
ese IMMICUTuvo Ty T Tuutriu i II_\J \UAVAVAU LU by Sy bv i

In chposing these conditions, consideration has been given to pro el bllsh
TC 40, TC 47, CECC*, AIE™, as well as the solder bath dip test congit
IEC 60068-2-20 and IEC 60749.

determine the suitability of an SMD for reflow.

B.2 [Limitations

In the|case of specimens having termipa there might be a mis
between the results of the dip test, af . S iCe using methods opg
below|the melting point of tin (for examy a Rase)\The/solution to this problem
yet known; in such cases normal prodyeti
test procedure.

B.3 |Choice of severjty

B.3.1| Immersion for 40
5 s at 26 a

Thess

ified in

, or to

match

rating
is not

the reflow method may be usefl as a

C) and

It should be\noted iyes no
meas;ﬂ g etting; it does however indicate whether adequate wettimg can
be aclpi il ¢ i

Longdr immersio
termirjations reach the soldering temperature.

* CECC: CENELEC electronic components committee.

* AIE: International association of electrical contractors.

re the
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The relevant specification may prescribe a lower grade of resistance to soldering heat by
specifying an immersion time of 5 s at 260 °C.

B.3.2

Immersion for 3 s and 10 s at 215 °C

This condition is provided to allow testing at the relatively low temperature normally used for
vapour-phase soldering, as a result obtained at 235 °C is not necessarily relevant to soldering
behaviour at 215 °C. A somewhat longer immersion time is specified, as the wetting reaction,
even on a readily-wetted surface, can be expected to be slower. A correlation between bath
soldering and vapour-phase soldering does not always exist.

B.3.3

In wa
With
iron-s

be specified for testing the resistance of the metallization to diss

Immersion for 30 s at 260 °C

vave, reflow or vapour-phase soldering, the specimen may hg
bldering for touch-up or repair. A rather long immersion at high

e-soldering, the speed of dissolution of metallization is much gre alstatic dip.

pquent
refore

B.3.4| Immersion attitude

When|testing resistance to soldering heat, certain large for example ceramic
chip ¢arriers), if immersed with the seating plane\vertical, ‘w perience the thermal
gradignt across their thickness that they would | i . In such cases, attijude B
(the f ér. Discrimination bgtween

differe 3 i is not gonsidered desirable.
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