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FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardi
all national electrotechnical committees (IEC National Committees). The objeg
international co-operation on all questions concerning standardization in the electfi
this end and in addition to other activities, IEC publishes International Sta
Technical Reports, Publicly Available Specifications (PAS) and Guides (R a
Publication(s)”). Their preparation is entrusted to technical committees; a E i njttew/interested
in the subject dealt with may participate in this preparatory work i 1
governmental organlzatlons Ilalsmg with the IEC also part|0|pate in th

tlon comprlsmg

agreement between the two organizations.

The formal decisions or agreements of IEC on technical mattg as early as possible, an |nternat|ona|
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

the latter.

IEC provides no marki
equipment declared to

All users should@
No liability shall ch

d IEC 60749-21 has been prepared by IEC technical committee 47:

Semiconductor devices.

This standard cancels and replaces IEC/PAS 62173 published in 2000. This first edition
constitutes a technical revision.

This part of IEC 60749 series completes the full revision of IEC 60749 (1996).

The text of this standard is based on the following documents:

FDIS Report on voting
47/1741/FDIS 47/1749/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.
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that the contents of this publication will remain unchanged until
2006. At this date, the publication will be

reconfirmed;

withdrawn;

replaced by a revised edition, or
amended.

@%
S
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 21: Solderability

1 Scope

This part of IEC 60749 establishes a standard procedure for determining the solderability of
device package terminations that are intended to be joined to another surface using tin-lead
(SnPb) or lead-free (Pb-free) solder for the attachment.

NOTE 1 This test method is in general accord with IE
conductors, the following text is applied.

2 Test apparatus
This test method requi

2.1 Solder bath

The solder bath 40 mm in depth and not less than 300 ml in volume
such that it c3 g of solder. The apparatus shall be capable of maintaining
the solder a SRE empsrature within 5 °C.

the terminations and/providing a dwell time (time of total immersion to the required depth) in
the solder bath as specified shall be used.

2.3 Optical equipment

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

2.4 Steam ageing equipment

A non-corrodible container and cover of sufficient size to allow the placement of specimens
inside the vessel shall be used. The specimens shall be placed such that the lowest portion of
the specimen is a minimum of 40 mm above the surface of the water. A suitable method of
supporting the specimens shall be improvised using non-contaminating material.

NOTE During steam ageing, the test devices should be located in a manner so as to prevent water (steam
condensate) from dripping on them.
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2.5 Lighting equipment

A lighting system shall be used that will provide a uniform, non-glare, non-directional
illumination of the specimen.

2.6 Materials

2.6.1 Flux

Unless otherwise detailed in the relevant specification, the flux shall consist of 25 % by weight
colophony in 75 % by weight of a 99,5 % (min.) by weight 2-propanol (issopropanol) solvent.

The specific gravity of the flux shall be maintained within the range of 0,838 to 0,913 at 25 °C.
The specification shall be as follows:

Colophony

Colour To WW colour specification o r
Acid value (mg KOH/g colophony) 155 (minimum)

Softening point (ball and ring) 70 °C (minimum)
Flow point (Ubbelohde) 76 °C (minimum
Ash 0,05 % (maxi
Solubility

2-propanol (isopropanol)

Purity
Acidity as acetic acid

Non-volatile matti

2.6.2 Solder
2.6.2.1 Tin-lead

Unless otherwi ilad i relevant specification, the solder specification for SnPb shall

The composition in percentage by weight shall be as follows:

Tin 59 % to 61 %
Antimony 0,5 % maximum
Copper 0,1 % maximum
Arsenic 0,05 % maximum
Iron 0,02 % maximum
Lead the remainder.

The solder shall not contain such impurities as aluminium, zinc or cadmium in amounts which
will adversely affect the properties of the solder.
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Melting temperature range

The melting temperature range of the 60 % solder is as follows:
Completely solid 183 °C

Completely liquid 188 °C.

2.6.2.2 Lead-free

Unless otherwise detailed in the relevant specification, the solder specification for Pb-free
shall be as follows:

The composition in percentage by weight shall be as follows:

Tin 95 % to 96,5 %
Silver 3%tod %
Copper 0,5 % to 1 %.

2.7 SMD reflow equipment

2.7.1 Stencil or screen

A stencil or screen W|th pad geometpy open g

i apria for the terminals being
éndor\and-usier, nominal stencil thickness

capable of W|th nd| g the sotdering temperature (e.g. it is not suitable for hot plate soldering).

NOTE 3 For visual Trsp
lands).

ection of the tested device terminations, the test substrate should be unmetallized (no

2.7.4 Solder paste

Unless otherwise specified, the composition of the solder paste shall be as follows:

2.7.4.1 Pb-containing paste
The solder composition shall be as specified in 2.6.2.

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

The composition of the flux shall be as specified in 2.6.1.

The viscosity range of the solder paste and method of measurement shall be detailed in the
relevant specification.


https://standards.iteh.ai/catalog/standards/iec/2f1a7ef4-e92d-4607-bfa4-516b8e5ade2d/iec-60749-21-2004

-8- 60749-21 O |IEC:2004(E)

2.7.4.2 Pb-free paste

The solder composition shall be as specified in 2.6.2.

The solder powder size shall be as follows:

- less than 1 %, larger than 53 pm;
- atleast 90 %, between 22-53 um;

- less than 10 %, smaller than 22 um.

The shape of solder powder shall be spherical.

approximately 95 °C), 30 wt % of dibasic acid degeneration
approximately 140 °C), 34,7 wt % of diethylene glycol monobut
diphenylguanidine-HBr, 0,5 wt % of adipic acid (chlorine contgnt
4 wt % of stiffening castor oil.

The solder paste to be used shall consist of 88 wt % of
The viscosity range shall be (180 + 5) Pa s.

NOTE Paste storage and shelf life should be in accordance wit

2.7.5 Reflow equipment

Material used for clea

visible flux resid@:l

3 Procedure

d-terminations shall be capable of removing
gntal regulations.

Steam age preconditioning options are given in Table 1.

Table 1 — Steam ageing conditions

Condition Expﬁsiuge’t_)tlme
A 1
B 4
¢ 8
D 16

NOTE 1 Ageing may be interrupted once for 10 min maximum.
NOTE 2 PRECAUTION: Mounting should be such that water does not collect on the surface to be tested.

NOTE 3 Unless otherwise stated in the relevant specification, steam age precondition B should be used.
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