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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 30: Preconditioning of non-hermetic surface mount devices
prior to reliability testing

FOREWORD

international co-operation on all questions concernlng standardlzatlon in t e~elestric i€ fields. To
this end and in addition to other activities, 9 >pecifications,

Technical Reports, Publicly Available Specifications (PAS) i \ éferred to as
IEC Publication(s)”). Their preparation is entrusted to technical{commijt X ny IE National Committee
interested in the subject dealt with may participate in this preparato ) i , governmental and

non-governmental organizations liaising with the IEC also participate ™} ion. |IEC collaborates

IEC Publications have the form of recommendations i i uSe and are accepted by IEC National
Committees in that sense. While all reasgnable effo 3 ade to ensure that the technical content of
IEC Publications is accurate, he way in which they are used or for any
misinterpretation by any end

In order to promote internati i al £ommittees undertake to apply IEC Publications
transparently to the maxi e [ i } ir mational and regional publications. Any divergence

between any IEC Publicatis ofial or regional publication shall be clearly indicated in
the latter.

IEC itself does vie any qtion\qf capformity. Independent certification bodies provide conformity
assessment services a i access to IEC marks of conformity. IEC is not responsible for any
services carried out By i d erfifica i

All users should ve the Jatest edition of this publication
No liability spra s directors, employees, servants or agents including individual experts and
members ofts tetk nittees and IEC National Committees for any personal injury, property damage or

other damage K e whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenges ish e publication, use of, or reliance upon, this IEC Publication or any other

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable forthe cotrect application of this publication.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of IEC 60749-30 consists of the first edition (2005)
[documents 47/1790/FDIS and 47/1798/RVD] and its amendment 1 (2011) [documents
47/2019/CDV and 47/2075/RVC]. It bears the edition number 1.1.

The technical content is therefore identical to the base edition and its amendment and
has been prepared for user convenience. A vertical line in the margin shows where the
base publication has been modified by amendment 1. Additions and deletions are
displayed in red, with deletions being struck through.
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International Standard IEC 60749-30 has been prepared by IEC technical committee 47:
Semiconductor devices.

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

IEC 60749 consists of the following parts, under the general title Semiconductor devices —
Mechanical and climatic test methods:

Part 1: General

Part 2: Low air pressure

Part 3: External visual inspection

Part 4: Damp heat, steady state, highly accelerated stress test (HA
Part 5: Steady-state temperature humidity bias life test

Part 6: Storage at high temperature

Part 7: Internal moisture content measurement and the and dyal gases
Part 8: Sealing

Part 9: Permanence of marking

Part 10: Mechanical shock

Part 11: Rapid change of temperature — Two-

Part 12: Vibration, variable frequergcy
Part 13: Salt atmosphere

Part 14: Robustness of termination
Part 15:
Part 16:
Part 17:
Part 18:
Part 19:
Part 20:

Part 21:
Part 22:
Part 23:
Part 24: Acceterat

ajdre operating life
d moisture resistance — Unbiased HAST
Part 25: Temperature cycling
Part 26: Electrostatic discharge (ESD) sensitivity testing — Human body model (HBM)
Part 27: Electrostatic discharge (ESD) sensitivity testing — Machine model (MM)
Part 28: Electrostatic discharge (ESD) sensitivity testing — Charged device model (CDM)1
Part 29: Latch-up test

Part 30: Preconditioning of non-hermetic surface mount devices prior to reliability testing?
Part 31: Flammability of plastic-encapsulated devices (internally induced)

Part 32: Flammability of plastic-encapsulated devices (externally induced)

Part 33: Accelerated moisture resistance — Unbiased autoclave

Part 34: Power cycling

170 be published
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Part 35: Acoustic microscopy for non-hermetic, encapsulated electronic components?
Part 36: Acceleration, steady state.

The committee has decided that the contents of the base publication and its amendments will
remain unchanged until the stability date indicated on the IEC web site under
"http://webstore.iec.ch" in the data related to the specific publication. At this date, the
publication will be

* reconfirmed,

+ withdrawn,

* replaced by a revised edition, or

« amended.

is p b\lr@x\lﬁdicates
rrect erstanding

a colour printer.

IMPORTANT - The “colour inside” logo on the cover page/of
that it contains colours which are considered to be useful for the
of its contents. Users should therefore print this publi&ati si

O

2 In preparation
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 30: Preconditioning of non-hermetic surface mount devices
prior to reliability testing

1 Scope

This part of IEC 60749 establishes a standard procedure for determining
of non-hermetic surface mount devices (SMDs) prior to reliability testing

preconditioning

The test method defines the preconditioning flow for
representative of a typical industry multiple solder reflow opera

this standard prior to being submitted to specific ip i ting (qualification
and/or reliability monitoring) in order to evaluate lo ol pacted by soldering
stress).

The following referenged\do indispensable for the application of this document.

For dated refereptes, oplies. For undated references, the latest edition
of the referenced\dg endments) applies.

IEC 60749 i torMdevices — Mechanical and climatic test methods — Part 5:
: midity bias life test

IEC 60749-11, icoanductor devices — Mechanical and climatic test methods — Part 11:
Rapid change of temperature — Two-fluid-bath method

IEC 60749-20:20082, Semiconductor devices — Mechanical and climatic test methods —
Part 20: Resistance of plastic-encapsulated SMDs to the combined effects of moisture and
soldering heat

IEC 60749-24, Semiconductor devices — Mechanical and climatic test methods — Part 24:
Accelerated moisture resistance — Unbiased HAST

IEC 60749-25:2003, Semiconductor devices — Mechanical and climatic test methods -
Part 25: Temperature cycling
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IEC 60749-33, Semiconductor devices — Mechanical and climatic test methods — Part 33:
Accelerated moisture resistance — Unbiased autoclave.

3 General description

Package cracking and electrical failure in plastic encapsulated SMDs can result when
soldering heat raises the vapour pressure of moisture which has been absorbed into SMDs
during storage. In this test method, such problems are assessed and SMDs are evaluated for
heat resistance after being soaked in an environment which simulates moisture being
absorbed while under storage in a warehouse or dry pack.

4 Test apparatus and materials

This test method requires, as a minimum, access to the following equipy

4.1 Moisture chamber

Moisture chamber(s) capable of operating at 85 °C/85 8
RH, 85 °C/30 % RH, 30 °C/70 % RH and 30 °C/60 ithiq the shanfber working area,
temperature tolerance shall be 2 °C and the RH tol S +3 %

4.2  Solder equipment

a) 100 % convection reflo
specification. This is t

system capab

e okm g the reflow profiles required by this
ipme older reflow.

Ow equipment capable of maintaining the reflow profiles
recommended that this equipment use the IR to heat the
pon the components under test.

NOTE The moisture_sensitivity condition (classification) test results are dependent upon the package body
temperature, rather thanJoard or lead temperature. Convection and VPR are known to be more controllable and
repeatable than IR. When there are correlation problems between VPR, IR/convection, and convection, the
convection results should be considered as the standard.

4.3  Optical microscope

Optical microscope (40X for external visual examination).

4.4  Electrical test equipment

Electrical test equipment capable of performing room temperature d.c. test and functional
tests.
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4.5 Drying (bake) oven

Oven for drying (bake) capable of operating at 125 85 °C.

4.6 Temperature cycle chamber (optional)

OoC to

A temperature cycle chamber capable of operating as a minimum over a range of —40 _,,

+10

+60 O°C in accordance with IEC 60749-25. Acceptable alternative test conditions and

temperature tolerances are found in Table 1 of IEC 60749-25. This equipment is only required
if 5.3, the shippability option, is used.

5 Procedure

5.1 General

with the floor life information in Tables

5.2 Initial measurements

52.1 Electrical test

rejects are found
new sample dra

Perform 5 cys
shipping condition

emperature cycle from —40 °C (or lower) to +60 °C (or higher) to simulate
his step is optional unless required by the relevant specification.

5.4 Drying (bake out)

Bake the devices for at least 24 h minimum at (125 = 5) °C. This step is intended to remove
moisture from the package so that it will be "dry".

NOTE 1 This time may be modified if desorption data on the particular device being preconditioned shows that
more or less time is required to obtain a "dry" package.

NOTE 2 |If the preconditioning sequence is being performed by the semiconductor manufacturer, steps 5.2.1,
5.2.2 and 5.4 are optional since they are at the supplier's own risk. If the preconditioning sequence is being
performed by the user, step 5.8 is optional.


https://standards.iteh.ai/catalog/standards/iec/0a4aeccf-dcd7-4c54-a5cc-3ee2fc8f9cd3/iec-60749-30-2005

60749-30 © IEC:2005+A1:2011 -9-

5.5 Soak conditions for dry-packed SMDs

The following soak conditions shall apply-te-the-levels-shown-in-Table- 1, Table 2 Table 4a
and-TFable4b. The soak should be initiated within 2 h of bake.

5.5.1 Method A for dry-packed SMDs in accordance with IEC 60749-20

This test shall be carried out in accordance with

—item—oyi)—of Clause- 5 Method-A—of
HEC-60749-20 (see—Table—1) 5.3.3.2, Method A, of IEC 60749-20:2008 and Table 1 of this

standard.

conditioning AL 4:68—%—#; . N -

B R e . \ \/
i \ oc. ’

1682 p
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