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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
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEE€ lis to prg

ising
mote

ternational co-operation on all questions concerning standardization in the electrical and electronic fields. To

is end and in addition to other activities, IEC publishes International Standards, Technical Specificati

echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC Natiohal Committee inter
the subject dealt with may participate in this preparatory work. International; governmental and
bvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordante-with conditions determing
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express/ as nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical\Committee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for interiational use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts areymade to ensure that the technical content o
Lblications is accurate, IEC cannot be held responsibl&, for the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
Bnsparently to the maximum extent possible «sintheir national and regional publications. Any diverd
btween any |IEC Publication and the corresponding national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation“of conformity. Independent certification bodies provide confg
Esessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they have the latest edition of this publication.

p liability shall attach to IEC_or its directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out( of “the publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn“to the Normative references cited in this publication. Use of the referenced publicatig
dispensable’forithe correct application of this publication.

tention dis.drawn to the possibility that some of the elements of this IEC Publication may be the subjd
htent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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made to the previous edition. A vertical bar appears in the margin wherever a change

has

been made. Additions are in green text, deletions are in strikethrough red text.
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International Standard IEC 60749-30 has been prepared by IEC technical committee 47:

Sem

This
Ame

iconductor devices.

second edition cancels and replaces the first edition published in 2005
ndment 1:2011. This edition constitutes a technical revision.

and

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

a) inclusion of new Clause 3;

b) expansion of 6.7 on solder reflow;
c) ipclusion of explanatory notes and clarifications.
The|text of this International Standard is based on the following documents:
FDIS Report on voting

47/2633/FDIS 47/2644/RVD
Fulllinformation on the voting for the approval of this International~Standard can be fourld in
the report on voting indicated in the above table.
This|document has been drafted in accordance with the ISO/IEC Directives, Part 2.
A ligt of all parts in the IEC 60749 series, published/under the general titte Semicondyctor
devices — Mechanical and climatic test methods, can be found on the IEC website.
The|committee has decided that the contentsof this document will remain unchanged unti| the
stabjility date indicated on the IEC websiteunder "http://webstore.iec.ch” in the data relatgd to
the $pecific document. At this date, the document will be
e rneconfirmed,
e withdrawn,
e replaced by a revised editjon, or
e amended.
IMPODRTANT —<Fhe 'colour inside’' logo on the cover page of this publication indicates
that| it contdins colours which are considered to be useful for the corrfect
undprstanding of its contents. Users should therefore print this document using a
colqur printer.
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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 the precenditioning
of npn-hermetic surface mount devices (SMDs) prior to reliability testing.

The| test method defines the preconditioning flow for non-hermetic _solid-state SMDs
reprgsentative of a typical industry multiple solder reflow operation.

Thegse SMDs-should-be are subjected to the appropriate preconditioning sequence descrjbed
in tHis document prior to being submitted to specific in-house reliability testing (qualification
and/or reliability monitoring) in order to evaluate long term reliability (impacted by soldgring
stregs).

NOTE 1 Correlation of moisture-induced stress sensitivity conditions (or moisture sensitivity levels (MSL)) in
accolldance with IEC 60749-20 and this document and the actual reflow conditions used are dependent [upon
ident|cal temperature measurement by both the semiconductor<nanufacturer and the board assembler. Thergfore,
itis—fecommended-that the temperature at the top of the pacKage on the hottest moisture sensitive SMD during
assefnbly—be is monitored to ensure that it does not exceed the temperature at which the component$ are
evaluated.

NOTE 2 For the purpose of this document, SMD isyestricted to include only plastic-encapsulated SMDs and [other
packfges made with moisture-permeable materialg}

2 Normative references

The|following documents are.teferred to in the text in such a way that some or all of their
content constitutes requiréments of this document. For dated references, only the edjtion
cited applies. For undated references, the latest edition of the referenced document (including
any amendments) applies.

IEC|60749-4, Semiconductor devices — Mechanical and climatic test methods — Part 4: Damp
heal, steady state, highly accelerated stress test (HAST)

IEC|60749-5, Semiconductor devices — Mechanical and climatic test methods — PAqrt 5:
Stegdy-state temperature humidity bias life test

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

IEC 60749-20:20022020, 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 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e IEC Electropedia: available at http://www.electropedia.org/

3.1
dea
orie

3.2

floo
alloy
ord

3.3
live

orie

3.4

SO Online browsing platform: available at http://www.iso.org/obp

H-bug orientation
ptation of a package with the terminals facing upwards

I life
vable time period after removal of moisture-sensitive devicesfrom a moisture-barrier
y bake and before the solder reflow process

bug orientation
htation of a package when resting on its terminats

moigture-sensitivity level

MSL
ratin
to rdg

3.5
prog
PSL
ratin

g indicating a device’s susceptibility-{® damage due to absorbed moisture when subje
flow soldering

ess sensitivity level

in ome or more of the /base solder process conditions

3.6
sold
sold
atta

er reflow
er attachment process in which previously applied solder or solder paste is melte
h a,deyvice to a printed circuit board

bag

cted

g used to identify aicomponent that is solder process sensitive and which cannot be ysed

d to

4 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.

5 Test apparatus and materials

5.1

This

General

test method requires, as a minimum, access to the following equipment.
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5.2 Moisture chamber

Moisture chamber(s) capable of operating at 85 °C/85 % RH (relative humidity), 85 °C/60 %
RH, 85 °C/30 % RH, 30 °C/70 % RH and 30 °C/60 % RH. Within the chamber working area,
temperature tolerance shall be +2 °C and the RH tolerance shall be £3 % RH. A chamber with
60 °C/60 % RH capability is optional for accelerated soak conditions.

5.3 Solder equipment
Solder equipment shall consist of the following.

a) Q i frrtaiT i ' this
ocument. This is the preferred equipment for solder reflow.

b) YPR (vapour phase reflow) chamber capable of operating—from—215-219%C—and/or
235+ 5)°C the temperature profiles in IEC 60749-20 with appropriatg \fluids. [The
hamber shall be capable of heating the packages without collapsing the'\vapour blahket
nd of re-condensing the vapour to minimize loss of the vapour phase soldering liquid.
[he vapour phase soldering fluid shall vaporize at the appropriate témperature specified
bove.

e L o L o .

c) Ipfrared (IR)/convection solder reflow equipment capable of maiftaining the reflow profiles
nequired by this document. It is recommended that this equipment use the IR to hea{ the
gir and not directly impinge upon the components under test.

d) \Vave-solder equipment capable of maintaining the conditions-ef-item-e)3}of Clausets in
6.4.4 of IEC 60749-20:2020.

NOTE The moisture sensitivity condition (classification) test{results are dependent upon the package |body
tempegrature, rather than board or lead temperature. Convection and VPR are known to be more controllablg¢ and
repedtable than IR. When there are correlation problems between VPR, IR/convection, convection and wave golder
(if uspd), the convection results-sheuld-be are consideredtas)the standard.

5.4 | Optical microscope

Optical microscope (40X for external visual examination).

5.5 | Electrical test equipment

Elegtrical test equipment capable of performing room temperature DC—test and functipnal
tests.

5.6 | Drying (bake).oven

+5 o

Ove for drying'{bake) capable of operating at 125 ;> °C.

5.7 | Temperature cycle chamber (optional)

A temperature ovelachamhar canahla of anarating
HotattH-6-6y-6ro-crathioa—capaute-o-operathy

s g minimiim avar 2 ranaa of — 40 0 aC to
SS—a-FHRHRERR-eY-e—a-ahg t o—p v~

+60 ”8 °C in accordance with IEC 60749-25. Acceptable alternative test conditions and

temperature tolerances are found in Table 1 of IEC 60749-25:2003. This equipment is only
required if 6.3-the-shippability-option; is used.

6 Procedure

6.1 General

It is recommended that a prior evaluation-sheuld be run according to the moisture sensitivity
levels (MSLs) detailed in IEC 60749-20, using the appropriate method and similar devices, to
determine which preconditioning sequence is suitable, i.e. likely to pass. Other moisture
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evaluation data—may can be consulted. However, the soak sequence in 6.5 needs to be
consistent with the floor life information in-Tables4a-and-4b Table 1 and Table 2.

Reflow requirements are provided for both Pb-free and legacy SnPb conditions and are used
based on the intended end use of the SMD. The same package can have different MSL levels
depending on whether the SnPb or Pb-free reflow is used.

At all times the test parts shall be handled using appropriate ESD procedures.

6.2 Initial measurements

6.2. Electrical test

Perform an electrical DC test and functional test to verify that the devices meet“the rpom
temperature data sheet specification. Replace any devices that fail to meet this requirement.

6.2.2 Visual inspection

Perform an external visual examination under 40X optical magnification to ensure thaf no
devipes with external cracks or other damage are used in this tést method. If mechanical
reje¢ts are found, corrective action shall be implemented in the manufacturing process apd a
new|sample drawn from a product which has been processed with the corrective action.

6.3 | Temperature cycling (optional)

Perfprm 5 cycles of temperature cycle from —40 °C (ér'Jower) to +60 °C (or higher) to simylate
shipping conditions (the shippability option). This{step is optional unless required by| the
releyant specification.

6.4 | Drying (bake out)

Baké¢ the devices for at least 24 h minimum at (125 + 5) °C. This step is intended to renjove
moigture from the package so that it will be "dry".

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

NOTE 2 If the preconditioning sequence is being performed by the semiconductor manufacturer, steps 6.2.1,

6.2.2| and 6.4 are optional«since they are at the supplier's own risk. If the preconditioning sequence is peing
performed by the user, stép 6.8 is optional.

6.5 | Soak conditions for dry-packed SMDs
6.5. Geferal

The|folowing soak conditions shall apply-te-thetevels—shown-in—Table—1—Table 2 Tablp4a
and{Fable-4b. It is recommended that the soak-sheuld be initiated within 2 h of bake.

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

This test shall be carried out in accordance with-item-e)H)i)-of Clause-5 6.3.3.2, method A, of
IEC 60749-20:2020 and Table 1 of this document.
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Pt
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Method B for dry-packed SMDs in accord

S

NOTE 1

as—inkreasing relative humidity i
aS—Hhpreasigreatve—ruiHaity—

pack

PR gMate S aRGGest

whil

WHHE

SMD

La—

NOTE 2 When moisture soak of the first-stage conditioning does not ra:«nll(\/\\

6.5.3

This shall be carried out in accordance with 6.3.3.3, method B, of IEC 60749-20:2020 and

Table 2 of this document.
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6.6 Method Cfor Soak conditions for non-dry-packed SMDs in accordance with
IEC 60749-20

~°c 9% h Shornos

85% RH

3

Q
Q

This|shall be in accordance with 6.3.2 of IEC 60749-20:2019 and Table 3 of th@cumenl.

-
-

6.7 | Solder reflow Q)Q
q/
6.7. Solder reflow procedure /\b‘

chamber, submit the devices to three cycles of the priate reflow condition$ in

N
Not [sooner than 15 min and not longer than 4 h after removal {rgbn the temperature/humiidity
accgrdance with IEC 60749-20. All temperatures refer to the top surface of the package.|The

sample parts shall be cooled sufficiently for at leasty"s min (preferably back to rpom
temferature) between reflow cycles so that the reflow@mperatures/times of the sampleq are
not affected on the subsequent reflow cycles. Q

e

refld

Reflpw practices shall be sufficient tq@@ure that all sample parts, in each reflow cycle, will
meelt the appropriate reflow profile requirements of IEC 60749-20. SMDs intended for uselin a
"Pb-{free" assembly process shall evaluated using the "Pb-free" reflow temperature whgther
or npt the SMD is Pb-free. If parts are reflowed in other than the normal assembly rgflow
orientation (i.e. Iive-bug/deacc)kgu ) the damage response shall be correlated.

The|reflow oven shall e’ loaded with the same configuration or be verified to have an
equivalent thermal | when running preconditioning as was used to develop the rdflow
proffle. The reflow profiles in IEC 60749-20 are only for classification and preconditioningfand
are hot intende specify board assembly profiles. Actual board assembly profiles sha|l be
devgloped ba@oon specific process needs and board designs and shall not exceed| the

parg mete@ C 60749-20.

If the timing between removal from the temperature/humidity chamber and initial reflow capnot
be nt ! ked | i

NOTE 1 The three reflow cycles represent the following:

e Cycle 1 — the first pass of a double-sided, double-pass (DSDP) assembly reflow process.

e Cycle 2 — the second pass of a DSDP assembly reflow process.

e Cycle 3 — rework of a near neighbor on the assembly where the SMD being classified experiences reflow-like
temperatures.

NOTE 2 For SMDs that cannot be subjected to three reflows, only the number of reflows for which the SMD is
classified is performed.

6.7.2 Solder attachment after reflow

If reliability testing is to be performed in a second level configuration, one of the reflow cycles
can be used to attach the sample to the test board. If the board assembly is to be performed
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at a later time then the sample, at the user's discretion, can be baked and vacuum sealed
until such time that it is solder attached to the test board or facsimile. The profile used to
attach the sample to the test board can be optimized for the soldering operation, but the other
two passes shall meet the profile requirements of IEC 60749-20.

Since the board attachment replicates a real life process with flux application, reflow and
cleaning, steps 6.8.1 and 6.8.2 are no longer necessary or mandated prior to submission to
reliability stress testing. Flux type shall be documented in accordance with Clause 7.

NOTE Bumped die devices are commonly soldered to test boards, due to the potential of inflicting handling
damage on the loose devices while performing the preconditioning, qualification stresses, and functional testing. If
the third reflow pass is used to solder the bumped die devices to boards, one is careful to minimize damage fo the
bumged die. If the damage is severe, it could cause devices to fail electrically during the next functional test; |if the
damdge is less severe, it could weaken devices that then fail during reliability stress testing. It can be difficult to
determine the root cause for fails if handling damage has occurred.

6.8 | Flux application simulation (optional)
6.8. Flux application

After the reflow solder cycles are completed, allow the devices to)cool at room ambient
temperature for at least 15 min-minimum. Apply an activated water<soluble flux to the dgvice
leads by bulk immersion of the entire parts in flux at room ambient temperature for at least

10 stminimum.-Flux-application-is-optional unless required-by the relevant specification-

Ball|grid array (BGA), column grid array (CGA) and organic substrate land grid array (HGA)
packages do not require flux dipping because their typical board application methods dd not
use |liquid fluxes. Step 6.8.2 is not required whenAlux dipping is omitted for these package

typeks.

Flux| application is to be omitted for any sufface mount device that has a flux or washing
limitption.

6.8.2 Cleaning and drying after flux application
Clegn devices using multiple agitated deionized water rinses. No waiting time is reqired

between flux application and{_cleaning. Devices—sheould shall be dried at room ambient
temperature prior to the next step.

6.9 Final measurements
6.9. Electrical test

Submit the devices to an electrical DC testing and functional testing in accordance with the
room temperature data sheet specification.

6.9.2 Visual inspection

Perform an external visual examination under 40X optical magnification to ensure that no
devices have developed external cracks.

Any valid failures found at this point due to the preconditioning sequence indicate that the
device-may can have been classified in the wrong level (MSL or PSL). Failure analysis-should
shall be conducted, and, if appropriate, this device type-should shall be re-evaluated to
determine the correct moisture sensitivity level. This would require re-submitting a sample to
the correct level preconditioning sequence prior to reliability testing in accordance with 6.10.

NOTE For the semiconductor manufacturer, the final measurement step is optional and-may can be omitted since
it is at the supplier's own risk.
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6.10 Applicable reliability tests

SMD devices-sheould shall be subjected to the appropriate preconditioning sequence of this
document prior to being submitted to reliability tests such as damp heat, steady state, highly
accelerated stress test (HAST) (IEC 60749-4), state temperature humidity bias life test
(IEC 60749-5), rapid change of temperature — two-fluid-bath method (IEC 60749-11),
accelerated moisture resistance — unbiased HAST (IEC 60749-24), temperature cycling
(IEC 60749-25), or accelerated moisture resistance — unbiased autoclave (IEC 60749-33).

7 Summary

The

a)
b)
c)

Type of preconditioning conditions (method) used.

following details shall be specified in the applicable procurement document.

[emperature cycle conditions and number of cycles for shippability, if required’(see 6.3).

Number of reflow cycles if other than three (see 6.7.1).
[ype of flux if required (see 6.8).
Reliability procedures with test conditions (see 6.10).

Electrical test description, including test temperature(s) (see 6(9.1).

Table 4P litionl ”

Table-4a 1 — Preconditioning sequence flow_fof — Method A (conditions-A1/ A2)
in accordance with IEC 60749-20 (dry-packed devices)

Moisture sensitivity level Sequence Conditions-A1/ A2
Dry pack requirements Yes
Floor life maximum conditions and’/time 30 °C/70 % RH/168 h

Preconditioning sequence
(Subclause 6.2.1) DC R
Electrical/functional 25~°C

(Subclause 6.2.2) 40X visual R
(Subclause 6.3) shippability o
Temperature cycle: 5

(Subclause 6.4) bake 125 °C for 24 h R
(Subclause 6.5.1) moisture soak R
168"h/85 °C /30 % RH

168 h 30 °C/70 % RH R

(Subclause 6.7) reflow solder

220 °C or 235 °C, 3 cycles R
(Subclause 6.8.1) flux immersion for at least 10 s o
.

(Subclause 6.8.2) rinse in deionized water O
(Subclause 6.8.2) dry room ambient (0]
(Subclause 6.9) DC electrical/function, 25 °C end points R
40X visual

(Subclause 6.10) reliability tests R

R = Required unless text indicates optional step

O = Optional

~
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Table-4b 2 — Preconditioning sequence flow-for — Method B (conditions-B1-B5 B2 to B6)
in accordance with IEC 60749-20 (dry-packed devices)

Moisture condition for method B-in Condition-B1{o+r D) B1, B2 B5
B2a, B3, B4, B5, B5a B6
Sequence B2
Moisture-sensitivity leve {MSL) 2 34,5 5a 6
Dry pack requirements Yes Yes (Yes) O
. . . . o o
Floor life maximum conditions and time 30 °C /60 % RH 30 °C /60 % RH 30 °C /60 % RH
1 vear " p total on label or 6 h

altel Ddke

Precgnditioning sequence
(Subglause 6.2.1) DC R R R
Electfical/functional 25 °C

(Subglause 6.2.2) 40X visual R R R
(Subg¢lause 6.3) shippability o o o
Temperature cycle: 5

(Subglause 6.4) bake 125 °C for 24 h R R R
(Subg¢lause 6.5.2) moisture soak R

168 h at 85 °C/60 % RH

(Subg¢lause 6.5.2) moisture soak R

"Z" h|30 °C/60 % RH

6 h 3p °C/60 % RH R
(Subg¢lause 6.7) reflow solder R R R
220 °|IC or 235 °C, 3 cycles

(Subg¢lause 6.8.1) flux immersion for at o o o
least|10 s-minimum

(Subg¢lause 6.8.2) rinse in deionized S o o
wate

(Subg¢lause 6.8.2) dry room ambient (0] (0] (0]
(Subg¢lause 6.9) DC electrical/function —

25 °{ end points R R R
40X yisual

(Subg¢lause 6.10) reliability tests R R R

R = Required unless text indicates optional step
O = Qptional
Y= Time of condition of\ldor life detailed in IEC 60749-20
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Table-4¢ 3 — Preconditioning sequence flow-for — Conditions-C-and-B A1 and B1
in accordance with IEC 60749-20 (non dry-packed devices)

Moisture sensitivity level Condition-C{er-MSL-1)
A1 or B1
Sequence
Dry pack requirements No
Floor life maximum conditions and time 30 °C /85 % RH unlimited

Preconditioning sequence
(Subclause 6.2.1) DC R

Electrical/functional 25 °C

(Subclause 6.2.2) 40X visual R
(Subclause 6.3) shippability o
Temperature cycles: 5

(Subclause 6.4) bake 125 °C for 24 h R
(Subclause 6.6) moisture soak R
168 h 85 °C/85 % RH

(Subclause 6.7) reflow solder R
220 °C or 235 °C, 3 cycles

(Subclause 6.8.1) flux immersion for at least 10 s o
minimum

(Subclause 6.8.2) rinse in deionized water (0]
(Subclause 6.8.2) dry room ambient O
(Subclause 6.9) DC electrical/function, 25 °C end‘poaints R
40X visual

(Subclause 6.10) reliability tests R

R = Required unless text indicates optiofal step

O = Optional
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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
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FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of IEE€ is to prg

echnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter,referred to as
Lblication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee inter
the subject dealt with may participate in this preparatory work. International; governmental and
bvernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordante-with conditions determing
preement between the two organizations.

he formal decisions or agreements of IEC on technical matters express/ as nearly as possible, an interna
nsensus of opinion on the relevant subjects since each technical\Committee has representation fro
terested IEC National Committees.

C Publications have the form of recommendations for interiational use and are accepted by IEC Na
pmmittees in that sense. While all reasonable efforts areymade to ensure that the technical content o
blications is accurate, IEC cannot be held responsibl&, for the way in which they are used or fo
isinterpretation by any end user.

order to promote international uniformity, IEC National Committees undertake to apply IEC Publicg
Bnsparently to the maximum extent possible «sintheir national and regional publications. Any diverd
btween any |IEC Publication and the corresponding national or regional publication shall be clearly indica
e latter.

C itself does not provide any attestation“of conformity. Independent certification bodies provide confg
Esessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that they have the latest edition of this publication.

p liability shall attach to IEC_or its directors, employees, servants or agents including individual expert
embers of its technical committees and IEC National Committees for any personal injury, property dama
her damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees
penses arising out( of “the publication, use of, or reliance upon, this IEC Publication or any othe
Lblications.

tention is drawn“to the Normative references cited in this publication. Use of the referenced publicatig
dispensable’forithe correct application of this publication.

tention dis.drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent rights. IEC shall not be held responsible for identifying any or all such patent rights.

national Standard |IEC 60749-30 has been prepared by IEC technical committee

ising
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ternational co-operation on all questions concerning standardization in the electrical and electronic fields. To
is end and in addition to other activities, IEC publishes International Standards, Technical Specificati
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Semiconducior devices.

This

second edition cancels and replaces the first edition published in 2005

Amendment 1:2011. This edition constitutes a technical revision.

and

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

editi

on:

a) inclusion of new Clause 3;

b) expansion of 6.7 on solder reflow;

c) inclusion of explanatory notes and clarifications.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
47/2633/FDIS 47/2644/RVD

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

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

A ligt of all parts in the IEC 60749 series, published under the general titte Semicondyctor
devices — Mechanical and climatic test methods, can be found on the IEC website.

The|committee has decided that the contents of this document will remain unchanged unti| the
stabjility date indicated on the IEC website under "http://webstore.iec.ch” in the, data relatgd to
the $pecific document. At this date, the document will be
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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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 the precenditioning
of npn-hermetic surface mount devices (SMDs) prior to reliability testing.

The| test method defines the preconditioning flow for non-hermetic _solid-state SMDs
representative of a typical industry multiple solder reflow operation.

Thegse SMDs are subjected to the appropriate preconditioning sequence described in|this
docyment prior to being submitted to specific in-house reliability-testing (qualification ar{d/or
religbility monitoring) in order to evaluate long term reliability (impacted by soldering stresg).

NOTE 1 Correlation of moisture-induced stress sensitivity conditions (or moisture sensitivity levels (MSL)) in
accofldance with IEC 60749-20 and this document and the actual reflow conditions used are dependent [upon
ident|cal temperature measurement by both the semiconductor manufacturer and the board assembler. Thergfore,
the t¢mperature at the top of the package on the hottest moisture )sensitive SMD during assembly is monitored to
ensufe that it does not exceed the temperature at which the components are evaluated.

NOTE 2 For the purpose of this document, SMD is restricted to include only plastic-encapsulated SMDs and fother
packages made with moisture-permeable materials.

2 Normative references

The|following documents are refefred to in the text in such a way that some or all of their
content constitutes requirements. of this document. For dated references, only the edjtion
cited applies. For undated references, the latest edition of the referenced document (including
any @mendments) applies.

IEC 60749-4, Semicenductor devices — Mechanical and climatic test methods — Part 4: Damp
heal, steady state,(highly accelerated stress test (HAST)

IEC 60749-5,~Semiconductor devices — Mechanical and climatic test methods — P4qrt 5:
Stegdy-state-temperature humidity bias life test

IEC|60749-11, Semiconductor devices — Mechanical and climatic test methods — Parf 11:
Rapid change of temperature — Two-fluid-bath metnod

IEC 60749-20:2020, 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

IEC 60749-33, Semiconductor devices — Mechanical and climatic test methods — Part 33:
Accelerated moisture resistance — Unbiased autoclave.
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

EC Electropedia: available at http://www.electropedia.org/

SO Online browsing platform: available at http://www.iso.org/obp

3.1
dea

H-bug orientation

oriefptation of a package with the terminals facing upwards

3.2
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r life
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y bake and before the solder reflow process
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3.4

moi
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to re

3.5
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g indicating a device’s susceptibility to damage due to absorbed moisture when subje
flow soldering
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3.6
sold
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MDs

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.

5 Test apparatus and materials

5.1

This

General

test method requires, as a minimum, access to the following equipment.
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5.2 Moisture chamber

Moisture chamber(s) capable of operating at 85 °C/85 % RH (relative humidity), 85 °C/60 %
RH, 85 °C/30 % RH, 30 °C/70 % RH and 30 °C/60 % RH. Within the chamber working area,
temperature tolerance shall be +2 °C and the RH tolerance shall be £3 % RH. A chamber with
60 °C/60 % RH capability is optional for accelerated soak conditions.

5.3 Solder equipment

Solder equipment shall consist of the following.

a) Q i frrtaimi i i this
ocument. This is the preferred equipment for solder reflow.

b) YPR (vapour phase reflow) chamber capable of operating the temperature “profilels in
I[EC 60749-20 with appropriate fluids. The chamber shall be capable of\\heating| the
packages without collapsing the vapour blanket and of re-condensing(thé vapodr to
minimize loss of the vapour phase soldering liquid. The vapour phase soldering fluid $hall
Japorize at the appropriate temperature specified above.

c) Ipfrared (IR)/convection solder reflow equipment capable of maintaining the reflow profiles
nequired by this document. It is recommended that this equipmént use the IR to hea{ the
gir and not directly impinge upon the components under test.

d) \ave-solder equipment capable of maintaining _the’ conditions in 6.4.4| of
IEC 60749-20:2020.

NOTE The moisture sensitivity condition (classification) test results are dependent upon the package |body
temperature, rather than board or lead temperature. Convection”and VPR are known to be more controllable¢ and
repegdtable than IR. When there are correlation problems betwegenwWPR, IR/convection, convection and wave splder
(if uspd), the convection results are considered as the standard.

5.4 | Optical microscope

Optical microscope (40X for external visual 'examination).

5.5 | Electrical test equipment

Elegtrical test equipment capable-of performing room temperature DC and functional tests
5.6 | Drying (bake) oven

Ovep for drying (bake) capable of operating at 125 35 °C.

5.7 | Tempefature cycle chamber (optional)

A temperature cycle chamber capable of operating as a minimum over a range of —40 _1% °C to

+60 +10 °C in _oooor dane VI 1 2l |l e AT a Vw4
\AALY O UUT

} oconditiona d
oI aocooTrdaricc t—eofattoRsS— an

temperature tolerances are found in Table 1 of IEC 60749-25:2003. This equipment is only
required if 6.3 is used.

6 Procedure

6.1 General

It is recommended that a prior evaluation be run according to the moisture sensitivity levels
(MSLs) detailed in IEC 60749-20, using the appropriate method and similar devices, to
determine which preconditioning sequence is suitable, i.e. likely to pass. Other moisture
evaluation data can be consulted. However, the soak sequence in 6.5 needs to be consistent
with the floor life information in Table 1 and Table 2.
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Reflow requirements are provided for both Pb-free and legacy SnPb conditions and are used
based on the intended end use of the SMD. The same package can have different MSL levels
depending on whether the SnPb or Pb-free reflow is used.

At all times the test parts shall be handled using appropriate ESD procedures.

6.2 Initial measurements
6.2.1 Electrical test

Perform _an _electrical DC test and functional test to verify that the devices meet the room
tem;l)erature data sheet specification. Replace any devices that fail to meet this requirement.

6.2.2 Visual inspection

Perform an external visual examination under 40X optical magnification toyensure thaf no
devipces with external cracks or other damage are used in this test method. If mechanical
reje¢ts are found, corrective action shall be implemented in the manufacturing process apd a
new|sample drawn from a product which has been processed with the corrective action.

6.3 | Temperature cycling (optional)

Perfprm 5 cycles of temperature cycle from -40 °C (or lower)to+60 °C (or higher) to simdlate
shipping conditions (the shippability option). This step is optional unless required by| the
releyant specification.

6.4 | Drying (bake out)

Baké¢ the devices for at least 24 h minimum at'(125 + 5) °C. This step is intended to remove
moigture from the package so that it will be *dy".

NOTE 1 This time is modified if desorption data,on the particular device being preconditioned shows that mqre or
less fime is required to obtain a "dry" package!

NOTE 2 If the preconditioning sequence.is being performed by the semiconductor manufacturer, steps 6.2.1,
6.2.2| and 6.4 are optional since they‘are at the supplier's own risk. If the preconditioning sequence is peing
performed by the user, step 6.8 is optional.

6.5 | Soak conditions{or dry-packed SMDs
6.5. General

The|following s@ak conditions shall apply. It is recommended that the soak be initiated wjithin
2 h ¢of bake.

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

be carried out iT { ; . and
Table 1 of this document.

6.5.3 Method B for dry-packed SMDs in accordance with IEC 60749-20

This shall be carried out in accordance with 6.3.3.3, method B, of IEC 60749-20:2020 and
Table 2 of this document.

6.6 Soak conditions for non-dry-packed SMDs in accordance with IEC 60749-20

This shall be in accordance with 6.3.2 of IEC 60749-20:2019 and Table 3 of this document.
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6.7 Solder reflow
6.7.1 Solder reflow procedure

Not sooner than 15 min and not longer than 4 h after removal from the temperature/humidity
chamber, submit the devices to three cycles of the appropriate reflow conditions in
accordance with IEC 60749-20. All temperatures refer to the top surface of the package. The
sample parts shall be cooled sufficiently for at least 5 min (preferably back to room
temperature) between reflow cycles so that the reflow temperatures/times of the samples are
not affected on the subsequent reflow cycles.

RefIEw practices shall be sufficient 1o ensure that all sample parts, in each reflow cycle] will
meett the appropriate reflow profile requirements of IEC 60749-20. SMDs intended for, use(in a
"Pb-free" assembly process shall be evaluated using the "Pb-free" reflow temperatute-whgther

or npot the SMD is Pb-free. If parts are reflowed in other than the normal assembly rgflow
orieftation (i.e. live-bug/dead-bug) the damage response shall be correlated.

The|reflow oven shall be loaded with the same configuration or be rverified to havg an
equiyvalent thermal load when running preconditioning as was used (o develop the reflow
proffle. The reflow profiles in IEC 60749-20 are only for classification ahd preconditioning{and
are hot intended to specify board assembly profiles. Actual board.assembly profiles shall be
devegloped based on specific process needs and board designs’and shall not exceed| the
pargmeters in IEC 60749-20.

If the timing between removal from the temperature/humidity chamber and initial reflow cahnot
be met then the parts shall be rebaked and resoaked in‘accordance with 6.4 and 6.5.

NOTE 1 The three reflow cycles represent the following:

ycle 1 — the first pass of a double-sided, double-pass*(DSDP) assembly reflow process.

ycle 3 — rework of a near neighbor on the assembly where the SMD being classified experiences refloy-like

((
e (ycle 2 — the second pass of a DSDP assemblyswreflow process.
d
temperatures.

NOTE 2 For SMDs that cannot be subjected to three reflows, only the number of reflows for which the SMD is
classffied is performed.

6.7.2 Solder attachment after reflow

If reliability testing is to-be performed in a second level configuration, one of the reflow cycles
can [be used to attach the sample to the test board. If the board assembly is to be performed
at a| later time then-the sample, at the user's discretion, can be baked and vacuum sepled
untill such timethat it is solder attached to the test board or facsimile. The profile used to
attach the sample to the test board can be optimized for the soldering operation, but the qther
two passes shall meet the profile requirements of IEC 60749-20.

Sinde\the board attachment replicates a real life process with flux application, reflow [and
cleaning, steps 6.8.1T and 6.8.Z are no longer necessary or mandated prior to submission to
reliability stress testing. Flux type shall be documented in accordance with Clause 7.

NOTE Bumped die devices are commonly soldered to test boards, due to the potential of inflicting handling
damage on the loose devices while performing the preconditioning, qualification stresses, and functional testing. If
the third reflow pass is used to solder the bumped die devices to boards, one is careful to minimize damage to the
bumped die. If the damage is severe, it could cause devices to fail electrically during the next functional test; if the
damage is less severe, it could weaken devices that then fail during reliability stress testing. It can be difficult to
determine the root cause for fails if handling damage has occurred.
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6.8 Flux application simulation (optional)
6.8.1 Flux application

After the reflow solder cycles are completed, allow the devices to cool at room ambient
temperature for at least 15 min. Apply an activated water-soluble flux to the device leads by
bulk immersion of the entire parts in flux at room ambient temperature for at least 10 s.

Ball grid array (BGA), column grid array (CGA) and organic substrate land grid array (LGA)
packages do not require flux dipping because their typical board application methods do not
use liquid fluxes. Step 6.8.2 is not required when flux dipping is omitted for these package

typek.

Flux| application is to be omitted for any surface mount device that has a flux_or " washing
limitption.

6.8.2 Cleaning and drying after flux application

Cledn devices using multiple agitated deionized water rinses. No waifing time is required
between flux application and cleaning. Devices shall be dried at r6om ambient temperdture
priof to the next step.

6.9 Final measurements
6.9. Electrical test

Submit the devices to an electrical DC testing and)functional testing in accordance with the
room temperature data sheet specification.

6.9.2 Visual inspection

Perform an external visual examinationiunder 40X optical magnification to ensure thaf no
devices have developed external cracks:

Any|valid failures found at this/point due to the preconditioning sequence indicate thaf the
device can have been classified in the wrong level (MSL or PSL). Failure analysis shall be
conducted, and, if appropriate, this device type shall be re-evaluated to determine the cofrect
moigture sensitivity level. This would require re-submitting a sample to the correct level
pregonditioning sequenee prior to reliability testing in accordance with 6.10.

NOTE For the semicenductor manufacturer, the final measurement step is optional and can be omitted sinc¢ it is
at thg supplier's gWn\risk.

6.10 Applicable reliability tests

SMD devices shall be subjected to the appropriate preconditioning sequence of this document
prior-to bciuy stbmittedto |c“abi“t_y tests—suchas—dampteat; btcady state; hiyhiy acceterated
stress test (HAST) (IEC 60749-4), state temperature humidity bias life test (IEC 60749-5),
rapid change of temperature — two-fluid-bath method (IEC 60749-11), accelerated moisture
resistance — unbiased HAST (IEC 60749-24), temperature cycling (IEC 60749-25), or
accelerated moisture resistance — unbiased autoclave (IEC 60749-33).

7 Summary

The following details shall be specified in the applicable procurement document.

a) Type of preconditioning conditions (method) used.
b) Temperature cycle conditions and number of cycles for shippability, if required (see 6.3).

c) Number of reflow cycles if other than three (see 6.7.1).
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d) Type of flux if required (see 6.8).

e) Reliability procedures with test conditions (see 6.10).

- 11 -

f) Electrical test description, including test temperature(s) (see 6.9.1).

Table 1 — Preconditioning sequence flow — Method A (condition A2)
in accordance with IEC 60749-20 (dry-packed devices)

Sequence Condition A2
Dry pack requirements Yes
Eloar life maximum conditions and time 30°C/70 % RH/168 h
Preconditioning sequence
(Subclause 6.2.1) DC R
Electrical/functional 25 °C
(Subclause 6.2.2) 40X visual R
(Subclause 6.3) shippability o
Temperature cycle: 5
(Subclause 6.4) bake 125 °C for 24 h R
(Subclause 6.5.1) moisture soak R
168 h/85 °C /30 % RH
168 h 30 °C/70 % RH R
(Subclause 6.7) reflow solder R
220 °C or 235 °C, 3 cycles
(Subclause 6.8.1) flux immersion for at least 10 s O
(Subclause 6.8.2) rinse in deionized water O
(Subclause 6.8.2) dry room ambient (0]
(Subclause 6.9) DC electrical/function, 25,°C end points R
40X visual
(Subclause 6.10) reliability tests R

R = Required unless text indicates optional step

O = Optional

Table 2 — Preconditioning sequence flow — Method B (conditions B2 to B6)
in aceordance with IEC 60749-20 (dry-packed devices)

Sequence Condition B2 B2a, B3, B4, B5, B5a B6
Dry pack requirements Yes Yes (Yes) O
. \ " . N o
Floor|life. maximum conditions and time 30 °C /60 % RH 30 °C /60 % RH 30 °C /60 % RH
- total on label or 6|
1 year Y'h after bhake
Preconditioning sequence
(Subclause 6.2.1) DC R R R
Electrical/functional 25 °C
(Subclause 6.2.2) 40X visual R R R
(Subclause 6.3) sh.ippability o o o
Temperature cycle: 5
(Subclause 6.4) bake 125 °C for 24 h R R R
(Subclause 6.5.2) moisture soak R
168 h at 85 °C/60 % RH
(Subclause 6.5.2) moisture soak R
"Z" h 30 °C/60 % RH
6 h 30 °C/60 % RH R
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Sequence Condition B2 B2a, B3, B4, B5, B5a B6
(Subclause 6.7) reflow solder R R R
220 °C or 235 °C, 3 cycles
(Subclause 6.8.1) flux immersion for at o o o
least 10 s
(Subclause 6.8.2) rinse in deionized o o o
water
(Subclause 6.8.2) dry room ambient (0] O O
(Subclause 6.9) DC electrical/function —
25 °C end points R R R
40X yisual
(Subg¢lause 6.10) reliability tests R R R

R = Required unless text indicates optional step
O = Qptional
Y= Time of condition of floor life detailed in IEC 60749-20

Table 3 — Preconditioning sequence flow — Conditions A1 and’B1 in accordance
with IEC 60749-20 (non dry-packed devices)

Sequence Condition A1 or B1
Dry pack requirements No
Floor life maximum conditions and time 30 °C /85 % RH unlimited

Preconditioning sequence
(Subclause 6.2.1) DC R
Electrical/functional 25 °C

(Subclause 6.2.2) 40X visual R
(Subclause 6.3) shippability o
Temperature cycles: 5

(Subclause 6.4) bake 125 °C for 24 h R
(Subclause 6.6) moisture soak R
168 h 85 °C/85 % RH

(Subclause 6.7) reflow solder R
220 °C or 235.°C, 3 cycles

(Subclause6.8.1) flux immersion for at least 10 s o
minimum

(Subclause 6.8.2) rinse in deionized water O
(Subclause 6.8.2) dry room ambient (0]
(Subclause 6.9) DC electrical/function, 25 °C end points R
40X visual

(Subclause 6.10) reliability tests R

R = Required unless text indicates optional step

O = Optional
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

. DISPOSITIFS A SEMICONDUCTEURS -
METHODES D’ESSAIS MECANIQUES ET CLIMATIQUES -

Partie 30: Préconditionnement des composants pour montage
en surface non hermétiques avant les essais de fiabilité

AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale de™normalig
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC)-“L’'IEC a
bjet de favoriser la coopération internationale pour toutes les questions de normalisation,dans les dom
b |'électricité et de I'électronique. A cet effet, '|EC — entre autres activités — publie des Normes internatio
bs Spécifications techniques, des Rapports techniques, des Spécifications accessibles\au public (PAS) ¢
uides (ci-aprés dénommés "Publication(s) de I'lEC"). Leur élaboration est confiée a des comités d'études
trevaux desquels tout Comité national intéressé par le sujet traité peut participer. Les organisg
internationales, gouvernementales et non gouvernementales, en liaison avec EC; participent égalemen
travaux. L'IEC collabore étroitement avec I'Organisation Internationale de(Normalisation (ISO), selon

X -N-N-N-Nw

copnditions fixées par accord entre les deux organisations.
Les décisions ou accords officiels de I'l[EC concernant les questions techniques représentent, dans la m
dy possible, un accord international sur les sujets étudiés, étant donhé que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

ps Publications de I'lEC se présentent sous la forme de recommandations internationales et sont ag
mme telles par les Comités nationaux de I'l[EC. Tous les{efforts raisonnables sont entrepris afin que
'assure de I'exactitude du contenu technique de ses publi¢ations; I'lEC ne peut pas étre tenue responsab
¢ventuelle mauvaise utilisation ou interprétation qui en €st faite par un quelconque utilisateur final.

”w o

ans le but d'encourager l'uniformité internationale, les“Comités nationaux de I'lEC s'engagent, dans to
esure possible, a appliquer de fagon transparente(fes Publications de I'l[EC dans leurs publications natio

régionales. Toutes divergences entre toutes‘Publications de I'lEC et toutes publications nationalg
dgionales correspondantes doivent étre indiquées en termes clairs dans ces dernieres.

030

=

LIIEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
fdurnissent des services d'évaluation de-\conformité et, dans certains secteurs, accédent aux marque
nformité de I'lEC. L’IEC n'est respansable d'aucun des services effectués par les organismes de certifig
indépendants.

(]

Tpus les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de
bur tout préjudice causé-en cas de dommages corporels et matériels, ou de tout autre dommage de qu
hture que ce soit,-directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) ¢
bpenses découlant _de la publication ou de I'utilisation de cette Publication de I'IEC ou de toute
Lblication de ILIEE, ou au crédit qui lui est accordé.

r vae-so<

attention estdattirée sur les références normatives citées dans cette publication. L'utilisation de publicg
dférencées_est obligatoire pour une application correcte de la présente publication.

| =

attention est attirée sur le fait que certains des éléments de la présente Publication de I'l[EC peuvent
bjet de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels

o =
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b brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60749-30 a été établie par le sous-comité 47: Dispositifs a
semiconducteurs.

Cette deuxiéme édition annule et remplace la premiere édition parue en 2005 et
I'Amendement 1:2011. Cette édition constitue une révision technique.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

a) ajout du nouvel Article 3;

b) extension de 6.7 concernant la refusion de soudure;

c) inclusion de notes explicatives et de clarifications.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
47/2633/FDIS 47/2644/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Ced

ocument a été rédigé selon les Directives ISO/IEC, Partie 2.

Une

liste de toutes les parties de la série IEC 60749, publiées sous le titre général Dispositifs

a segmiconducteurs — Méthodes d’essais mécaniques et climatiques, peut étre consuttée spr le

site web de I'lEC.

Le d
stab
relaf

e rleconduit,

[} g

g

e nemplacé par une édition révisée, ou

omité a décidé que le contenu de ce document ne sera pas modifié ‘avant la dat¢ de
lité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch”\dans les données
ives au document recherché. A cette date, le document sera

upprime,

mendé.
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, DISPOSITIFS A SEMICONDUCTEURS -
METHODES D’ESSAIS MECANIQUES ET CLIMATIQUES -

Partie 30: Préconditionnement des composants pour montage
en surface non hermétiques avant les essais de fiabilité

1 i d’application

La présente partie de I'lEC 60749 établit une procédure normalisée de détermihation du
prégonditionnement pour les composants pour montage en surface (CMS) non chermétiques
avant les essais de fiabilité.

Cette méthode d’essai définit une refusion de préconditionnement pour les:CMS a I'état solide
non |hermétiques représentative d’'une opération de refusion de soudure’ multiple industrielle

typel

Les |CMS sont soumis a la séquence de préconditionnement dppropriée décrite danjs le
présent document avant d’étre soumis aux essais defiabilité sur place spécifiques
(qudlification et/ou surveillance de la fiabilité) pour évaluer la fiabilit¢ a long terme [(qui
poufrait étre affectée par la refusion de soudure).

NOTE 1 La corrélation des conditions de sensibilité aux coffraintes induites par I’humidité (ou les niveayx de
sensipilité a '’humidité (NSH)) conformément a I'lEC 60749-2Q et au présent document, et les conditions réellgs de
refus|on utilisées dépendent de la mesure de température identique tant par le fabricant de semiconducteurs que
par ’'essembleur de cartes. De ce fait, le niveau de la tempeérature a 'emplacement supérieur du boitier sur le|CMS
le plyis chaud sensible a I’humidité pendant I'assemblage est surveillé pour garantir qu’il ne dépasse pps la
tempgrature a laquelle les composants sont évalués:

NOTE 2 Dans le cadre du présent document, &) CMS peut seulement inclure des CMS a encapsulation plagtique
et d’dutres boftiers congus avec des matériauxiperméables a I'humidité.

2 Références normatives

Les documents suivants, sont cités dans le texte de sorte qu’ils constituent, pour tout ou pprtie
de leur contenu, desfexigences du présent document. Pour les références datées, spule
I’édifion citée s’applique. Pour les références non datées, la derniére édition du documert de
réféfence s’appligue/y compris les éventuels amendements).

IEC 60749-4, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques et climatiques —
Partfe 4: Essai continu fortement accéléré de contrainte de chaleur humide (HAST)

IECI60749-5_ Dispositifs a semiconducteurs — Méthaodes d’essais mécaniques et climatiqiies —
Partie 5: Essai continu de durée de vie sous température et humidité avec polarisation

IEC 60749-11, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques et
climatiques — Partie 11: Variations rapides de température — Méthode des deux bains

IEC 60749-20:2020, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques et
climatiques — Partie 20: Résistance des CMS a boitier plastique a [I'effet combiné de
I’humidité et de la chaleur de brasage

IEC 60749-24, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques et
climatiques — Partie 24: Résistance a I'humidité accélérée — HAST sans polarisation
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