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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 20: Resistance of plastic encapsulated SMDs to

—thecombinedeffectof moistureandsotderingheat————
FOREWORD

he International Electrotechnical Commission (IEC) is a worldwide organization for standardization comp
| national electrotechnical committees (IEC National Committees). The object of FIEC is 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 Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereéafter 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. Interpational, governmental and
bvernmental organizations liaising with the IEC also participate in this préparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance with conditions determing
jreement between the two organizations.

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

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

order to promote international uniformity, IE@~National Committees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in their national and regional publications. Any diverd
btween any |IEC Publication and the correspending 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 areds, access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that th€y‘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 technicat.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 dut,of the publication, use of, or reliance upon, this IEC Publication or any othe
Liblications.

tention is dfawn to the Normative references cited in this publication. Use of the referenced publicatig
dispensable)for the correct application of this publication.

tention\js" drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent'tights. IEC shall not be held responsible for identifying any or all such patent rights.
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This redline version of the official IEC Standard allows the user to identify the changes
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 60749-20 has been prepared by IEC technical committee 47:

Sem

iconductor devices.

This third edition cancels and replaces the second edition published in 2008. This edition
constitutes a technical revision.

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

a) incorporation of a technical corrigendum to IEC 60749-20:2008 (second edition );

b) ipclusion of new Clause 3;
c) inclusion of explanatory notes.

The|text of this International Standard is based on the following documents:
FDIS Report on voting

47/2634/FDIS 47/2646/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
stabjlity 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 rleconfirmed,
e withdrawn,
o replaced by a revised editjon, or
e 3gmended.
IMPODRTANT The 'colour inside’' logo on the cover page of this publication indicates
that| it contains colours which are considered to be useful for the corrfect
undprstanding of its contents. Users should therefore print this document using a

coldg

uriprinter.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 20: Resistance of plastic encapsulated SMDs to
the combined effect of moisture and soldering heat

1 Scope

This| part of IEC 60749 provides a means of assessing the resistance to solderingHeat of
semjconductors packaged as plastic encapsulated surface mount devices (SMDs)~This tesst is
destructive.

2 Normative references

The|following documents are referred 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 teferenced document (including
any amendments) applies.

IEC 60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T: Test methods$ for
soldgrability and resistance to soldering heat of devices with leads

IEC 60749-3, Semiconductor devices — Mechanical and climatic test methods — Paft 3:
Extdrnal visual-nspeection examination

IEC60749-30, Semiconductor devices>= Mechanical and climatic test methods — Part| 30:
Pregonditioning of non-hermetic surfage mount devices prior to reliability testing

IEC60749-35, Semiconductor, devices — Mechanical and climatic test methods — Parfl 35:
Acouistic microscopy for plastic-éncapsulated electronic components

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

ISOfand |[EC~maintain terminological databases for use in standardization at the folloyving
addiessés;

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

3.1

acoustic tomography

determination of the physical qualities of a known substance by measuring how long it takes
sound to travel through it

3.2

classification reflow temperature
7—'C

maximum body temperature for which the component moisture sensitivity level (MSL) is

verified by the component manufacturer and as noted on the caution and/or bar code label
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crack
separation within a bulk material

Note

3.4

1 to entry: See also delamination (3.5).

dead-bug orientation
orientation of a package with the terminals facing upwards

3.5

del3
inter

Note

3.6

floo
alloy
befg

Note
failur|

3.7

live
orie

3.8

moisture sensitivity level

MSL
ratin
subj

3.9
soa
exp(

mination
facial separation between two materials intended to be bonded

1 to entry: See also crack (3.3).

r life
vable time period after removal from a moisture barrier bag, dry storage, or dry bake
re the solder reflow process

1 to entry: For the purposes of this document "‘unlimited" floor life enly-refers to moisture/reflow rg
es and does not take into consideration other failure mechanisms or shelflife issues due to long term sto

bug orientation
htation of a package when resting on its terminal§

g indicating a component’s suscepfibility to damage due to absorbed moisture W
ected to reflow soldering

K
sure of a component f@r a'specified time at a specified temperature and humidity

General description

age cracking and electrical failure in plastic encapsulated SMDs can result W
pring heatraises the vapour pressure of moisture which has been absorbed into S

ing storage. These problems are assessed. In this test method, SMDs are evaluateq
reSistance after being soaked in an environment which simulates moisture b

and

lated
age.

hen

hen
MDs
| for
eing
1SL)

preconditioning in accordance with IEC 60749-30.

5 Test apparatus and materials

5.1

Humidity chamber

for

The humidity chamber shall provide an environment complying with the temperature and
relative humidity defined in 6.3.
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Reflow soldering apparatus

The infrared convection, the convection and the vapour-phase reflow soldering apparatus
shall provide temperature profiles complying with the conditions of soldering heat defined in
6.4.2 and 6.4.3. The settings of the reflow soldering apparatus shall be adjusted by
temperature profiling of the top surface of the specimen while it is undergoing the soldering
heat process, measured as shown in Figure 1.

NOTE The adhesive agent or thin tape should have good thermal conductivity.

5.3

Unlgss otherwise detailed in the relevant specification, any board material, such as e
fibrgglass or polyimide, may be used for the holder. The specimen shall be placed on

hold

Adhesive agent or thin tape

Die \
@—/ Thermocouple
Lead pins \

N "N\

Holder

N\ AN

IEC

Figure 1 — Method of measuring the temperature profile of a specimen

Holder

DOXY
the

ler by the usual means and in a position~as shown in Figure 1. If the position of] the
speg¢imen, as shown in Figure 1, necessitates“changing the shape of terminations and re

sults

in siibsequent electrical measurement anomalies, a position that avoids changing the shape

of terminations may be chosen, and thissshall be specified in the relevant specification.

5.4

The
usu3

5.5

Perf

5.7

Wave-soldering apparatus

wave-soldering apparatus.shall comply with conditions given in 6.4.4. Molten solder
Ily be flowed.

Solvent for vapour-phase reflow soldering

uorocarbon.(perfluoroisobutylene) shall be used.

Flux

olophon a % b Aeldan a oprop alcoho poth —as _speciied n—_Anne

Solder

A solder of the composition as specified in Table 1 of IEC 60068-2-20:2008 shall be used.

ss.otherwise detailed in the relevant specification, the flux shall consist of 25 % by wei

shall
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6 Procedure

6.1 Initial measurements
6.1.1 Visual inspection

Visual inspection, as specified in IEC 60749-3, shall be performed before the test. Special
attention shall be paid to external cracks and swelling, which will be looked for under a
magnification of 40X.

6.1.2 __ Electrical measurement

Elegtrical testing shall be performed as required by the relevant specification.

6.1.3 Internal inspection by acoustic tomography

Unlgss otherwise detailed in the relevant specification, internal cracks and delamination in the
speg¢imen shall be inspected by acoustic tomography in accordance with IEC'60749-35.
6.2 | Drying

Unlgss otherwise detailed in the relevant specification, the~specimen shall be bakefd at
125[°C £ 5 °C for at least 24 h.

NOTE 1 This time/temperature is modified if desorption data onsthe-particular device under test shows that a
differgnt condition is required to obtain a "dry" package when staptigg in the wet condition for 85 °C/85 % RH.

NOTE 2 If a bake test is interrupted for more than 15 min,then the total time of the interruption is excluded|from
the bpke time. The interruption time is taken into account (if¥fo greater than 1 h) then re-incorporated to enspre a

minimum of 24 h. For instance, if the interruption was 45.min, then the total bake test time would be 24 K and
45 m|n. If greater than 1 h the bake is restarted for a_full’24 h.

6.3 Moisture soak
6.3. General

Unlgss otherwise detailed in the relevant specification, moisture soak conditions shall be
selefted on the basis of the-‘packing method of the specimen (see A.1.1, Annex A). If baking
the gpecimen before soldering is detailed in the relevant specification, the specimen shall be
baked instead of being_sSubjected to moisture soak.

6.3.2 Conditions for non-dry-packed SMDs

The| moisturei/soak condition shall be selected from Table 1, in accordance with| the
permissible limit of actual storage (see A.1.2.1).

Table 1 — Moisture soak conditions for non-dry-packed SMDs

Temperature Relative humidity Duration time Permissible limit on
Condition tual st
°c o, h actual storage
A1 or B1 85+2 85+5 168 + 24 <30°C, 85 % RH

RH: relative humidity

NOTE Conditions A1 and B1 indicate moisture soak for non-dry-packed SMDs under either method A or B.
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6.3.3 Moisture soak for dry-packed SMDs
6.3.3.1 General

Moisture soak conditions for dry-packed SMDs may be used as specified in method A, Table 2,
or method B, Table 3. Moisture soak conditioning for dry-packed SMDs consists of two stages.
The first stage of conditioning is intended to simulate moisturizing SMDs before opening the
dry pack/dry cabinet. The second stage of conditioning is to simulate moisturizing SMDs
during storage after opening the dry pack for soldering (floor life). Moisture soak conditioning
for dry-packed SMDs shall be selected from method A or B. Method A shall be used when the
relative humidity in the dry pack or dry cabinet is specified by the manufacturer as being

b t| 400/ a-20 0/ Meatbad-R ball b A I +h (P 29 HPAHE Y H . A k
e weer—ro— o aft—su—7v—rethoao-SharmrbedSeawrReh—thereratve ooty T OTe uTy  Pvay or

dry ¢abinet is specified by the manufacturer as being below 10 %.

6.3.3.2 Method A

Unlgss otherwise detailed in the relevant specification, the first stage conditioning of AZ, as
shown in Table 2, shall be performed. Subsequently, the second stage cofditioning of A2, as
shown in Table 2, shall be performed within 4 h of finishing the first.stage of conditioning
(seel A.1.2.2).

The|relative humidity of the first stage conditioning-must shall belthe same as the upper [limit
of the relative humidity inside the moisture barrier bag. The relative humidity of the se¢ond
stage conditioning-must shall be the same as the conditions“ofAloor life.

Whgre required in the relevant specification, test conditions other than those of the moigture
barrler bag and floor life conditions may be specified in the moisture soak conditions of
Table 2.

Table 2 — Moisture soak conditions for dry-packed SMDs (method A)

Permissible storage
Condition Moisture soak conditions conditions in the dry Condition of floor life
pack and the dry cabinet

A2 first-stage conditioning | (85 £ 2) £C, (30 £ 5) % RH,
<30 °C, 30 % RH, 1 year -

168 23 h
A2 second-stage (30, 2) °C, (70 £ 5) % RH,
conditioning 168 2 h - <30°C, 70 % RH, 168 h
-0

RH: Relative humidity

NOTE 1 Thelfirst stage of conditioning represents storage conditions in the dry pack and the dry cabinet, ag well
as infreasing‘relative humidity in the dry pack, by repacking the SMDs at the distributor's facility and the yser's
inspelction facility. When condition A2 is applied, the SMDs-should-be are packed into a moisture-proof bag wfth IC
trays|and’desiccants within a few weeks of drying. They-may can then be subjected to multiple temporary opehings
of the moisture-proof bag (for several hours at a time). Repack and inspection of SMDs are possible while the
humidity indicator in the dry pack indicates less than 30 % RH since SMDs will recover the initial condition of
absorbed moisture within a few days of repacking. In this case, the moisture content measurement of SMDs (see
Clause A.2) is not needed as a moisture control of the dry pack. A check of the moisture indicator is sufficient for
moisture control.

NOTE 2 When moisture soak of the first-stage conditioning does not result in saturation, the soak time is
extended to 336 h, because SMDs in a dry pack or dry cabinet will become saturated with moisture during long-
term storage. When moisture soak of the first stage of conditioning reaches saturation, the soak time is shortened.

6.3.3.3 Method B

The condition of moisture soak conditioning shall be selected from Table 3 in accordance with
the condition of the floor life detailed in the relevant specification (see A.1.2.3).
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Table 3 — Moisture soak conditions for dry-packed SMDs (method B)

Total conditions from
Condition Moisture soak conditions baking to dry pa.cklng and Condition of floor life
temporary opening of the
dry pack
(85+2)°C, (60 +5) % RH, R o
B2 \24 <30 °C, 60 % RH, 24 h <30 (13 igr/" RH,
168 24 h y
(30 £2) °C, (60 = 5) % RH, <30 °C. 60 % RH
B2a 696 tzzi h <30 °C, 60 % RH, 24 h 4 weeks
(30 £ 2) °C, (60 £ 5) % RH,
B3 +24 <30 °C, 60 % RH, 24 h < 30 °C, 60 % Rk 168 h
1927" h
(30 £2) °C, (60 = 5) % RH,
B4 96 2 h <30 °C, 60 % RH, 24 h < 30 °C,\60"% RH, 72}h
-0
(30 £2) °C, (60 £ 5) % RH,
B5 79424 1 <30 °C, 60 % RH, 24 h %30 °C, 60 % RH, 48}h
-0
(30 £ 2) °C, (60 = 5) % RH,
B5a 48 2 <30 °C, 60 % RH, 24 h <30 °C, 60 % RH, 24 |h
-0
(30 £ 2) °C, (60 + 5) % RH,
B6 6 2 p <30°C,60 % RH, 6 h
-0

RH:

Felative humidity

NOT
the s

NOTY
just
This

relafive humidity in the dry pack‘to exceed 10 %. The relative humidity in the dry pack sh

be v
shov

NOTH
very|

NOT
baki
from
and

F-+  Moisture soak conditions from B2 to B6 consist of the first-stage conditioning (30 °C, 60 % RH, 24 h
bcond-stage conditioning (floor life).

E 2 Contents in the dry pack of SMDs, IC trays and other materials, should be fully g
before packing into the moisture=proof bag and the desiccant should be completely
is because moist materials and degraded desiccants give off water vapour, causing

erified by the humiditydindicator and the moisture content measurement of the SMDsg
vn in Clause A.2.

low relative humidity cannot be obtained in a dry cabinet.

E 4 The( individual conditions of method B should cover total storage condition
hg thesSMDs to soldering them, and this should include the duration time of room sto
baking the SMDs to packing them into the dry pack, temporary opening of the dry

the“floor life.

) and

ried
dry.
the
ould
, as

£ 3 Storage of SMDs in a dry cabinet instead of a dry pack is not recommended because

from
rage
back

6.4

Soldering heat

6.4.1 General

Unless otherwise detailed in the relevant specification, the specimen shall be subjected to
soldering heat within 4 h of finishing the moisture soak or baking. The method and condition
of soldering heat shall be selected from 6.4.2 to 6.4.4 according to the relevant specification.
Whichever method is chosen, the soldering heat cycles shall be a minimum of one and a
maximum of three. Unless otherwise detailed in the relevant specification, one cycle of
soldering heat shall be used. If more than one cycle is selected, the specimen shall be cooled
down to below 50 °C before the second, and subsequent, soldering heat.
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NOTE If the specimen is not affected by moisture soak and drying, which takes place during room storage of
4 h, a storage time exceeding 4 h following the completion of moisture soak or the baking-may can be detailed in
the relevant specification.

6.4.2 Method of heating by infrared convection or convection reflow soldering

6.4.2.1 Preparation

The

specimen shall be put on the holder.

6.4.2.2 Preheating

Unlgss otherwise specified in the relevant specification, the specimen shall be preheated
temperature conditions range shown in A.3.1 for 60s to 120 s in the reflow solde

app

6.4.]

Follpwing preheating, the temperature of the specimen shall be raised topeak tempera

and
or T
con(

NOTE

temp
temp

NOT
profil

NOTH
sinks
oris

NOTH
pack
chang

NOTH
The
gradi

NOTH
using
procq

ratus.

.3 Solder heating

then lowered to room temperature. The heating condition shall beCselected from Tal
able 5 in accordance with the relevant specification depending 'on the actual solde
itions. Tolerances of temperature and time are shown in A.3.1¢

1 In Table 4 and Table 5, the conditions of method A are applied for ‘actual soldering on condition of
erature profile, and the conditions of method B are applied for\actual soldering on condition of
brature profile.

F 2 Following preheating, the temperature of the specimen-should will follow the values as indicated i
e given in Figure A.9, Figure A.10 or Table A.2.

3 Package “volume” excludes external terminals {(e.9", balls, bumps, lands, leads) and/or non-integral
Package volume includes the external dimensiong ofthe package body, regardless of whether it has a
b passive package style.

4 At the discretion of the device manuf&eturer, but not the board assembler/user, the maximum
ge body temperature (7.) can exceed thealues specified in Table 4 or Table 5. The use of a higher Tp do
e the classification temperature (7).

5 The maximum component temperature reached during reflow depends on package thickness and vo
ise of convection reflow proce§ses reduces the thermal gradients between packages. However, th
ents due to differences in thermal mass of SMD packages can still exist.

6 Moisture sensitivitytlevels of components intended for use in a Pb-free assembly process are eval

the Pb-free classification temperatures and profiles defined in Table 4 and Table 5, whether or ng
ss is Pb-free.

Table 4.='SnPb eutectic process — Classification reflow temperatures (7,)

over

at a
ring

ture
le 4
ring

short
long

h the

heat
avity

peak
Ps not

ume.
brmal

hated
t the

Time within 5 °C of Temperature for volume
t:ia:ckk:gses Method cIjg;?ilzz?on mm?
temperature < 350 350 to 2 000 =<2 00¢
mm s °C °C °C
<25 Method A 10 240 240 225
Method B 20 240 225 225
225 Method A 10 240 240 225
Method B 20 225 225 225
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Table 5 — Pb-free process — Classification reflow temperatures (7)

Time within 5 °C of Temperature for volume
Package Method specified mm?3
thickness classification
temperature <350 350 to 2 000 >2000
mm s °C °C °C
10
Method A
<1,6 20 260 260 260
Method B 30
10
Method A
1,6 to 2,5 20 260 250 245
Method B 30
10
Method A
>2,5 20 250 245 245
Method B 30

6.4.3 Method of heating by vapour-phase reflow soldering

6.4.3.1 Preparation

The|specimen shall be put on the holder.

6.4.3.2 Preheating

Unlgss otherwise specified in the relevant spécification, the specimen shall be preheated
temperature from 100 °C to 160 °C for 1 min-to 2 min in the vapour-phase soldering appar

6.4.3.3 Solder heating

The|temperature of the specimenshall be raised after preheating. When the temperatur
the specimen has reached 215°C + 5 °C, it shall be maintained for 40 s £+ 4 s as show

Table 6 (refer to A.3.2).

Table6 — Heating condition for vapour-phase soldering

Temperature Time
Condition
°C s
I-A 215+ 5 404

6.4.4 Method of heating by wave-soldering

6.4.4.1

Preparation

at a

atus.

e of
n in

The bottom surface of the specimen shall be fixed to the holder by an adhesive agent
specified in the relevant specification. Unless otherwise detailed in the relevant specification,
flux shall not be applied to the specimen and holder.

NoTE+ If flux is applied, vaporization of solvent in the flux could affect the temperature rise of
the specimen. Flux should not, therefore, be applied to the body of the specimen and should

only be applied to lead pins as sparingly as possible.
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NOTE2 Where SMDs have a stand-off (height between the bottom of the SMD body and the
bottom of the lead pin) of less than 0,5 mm (except lower thermal resistance SMDs with a
heat sink and whose body thickness exceeds 2,0 mm), they should be tested by the soldering
heat of methods A and B. SMDs whose body thickness exceeds 3,0 mm are tested by
soldering heat by condition -B. Wave-soldering of conditions IllI-A and IlI-B should be omitted
because methods A and B are more severe than conditions IlI-A and IlI-B for these SMDs
(refer to A.3.3).

6.4.4.2 Preheating

Unless otherwise detailed in the relevant specification, the specimen shall be preheated at a
temperature of 80 °C to 140 °C for 30 s to 60 s in the soldering apparatus.

6.4.4.3 Solder heating

Follpwing preheating, the specimen and the holder shall be immersed into(flowing mglten
soldgr, as shown in Figure 2. The immersion condition shall be selected from Table 7.

Holder Flowing molten

e f
i

-

a) Start of immersion b) End of immersion

-

Specinen Direction

IEC

Figure 2 — Heating by wave-soldering

Table 7 — Immersion conditions for wave-soldering

Temperature of solder Immersing time
Condition Actual soldering method
°C s
I-A 260+ 5 5+1 Single-wave
1-B 260 £5 10 £ 1 Double-wave

6.4.4.4 Cleaning

If tr]e flux is applied, it shall be removed by a cleaning method detailed in the relepyant
specification.

6.5 Recovery

If recovery is detailed in the relevant specification, the specimen shall be stored under
standard atmospheric conditions for the time given in the specification.

NOTE Wave-soldering is not commonly available to the semiconductor manufacturer. Where
the manufacturer does not have access to such equipment, the method should be specified
only by agreement between the manufacturer and the customer.
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Final measurements

6.6.1 Visual inspection

Visual inspection, as specified in IEC 60749-3, shall be performed after the test. Special
attention shall be paid to external cracks and swelling which will be looked for under a

mag

nification of 40X.

6.6.2 Electrical measurement

Electrical testing shall be performed as required by the relevant specification.

NOTE

6.6.

Unlg
the

J Internal inspection by acoustic tomography

nformation to be given in the relevant specification

Lead oxidation or other mechanisms caused by baking can affect the electrical testing of the devices:

ss otherwise specified in the relevant specification, internal cracks and)delaminatig
specimen shall be inspected by acoustic tomography in accordance withNNEC 60749-35.

u)
v)

w)

Clause/subclau
Material of holder 5.3
Position of specimen on the holder 5.3
Composition of flux 5.6
Number of test specimens 6
Item and failure criteria for initial measurement 6.1
Preconditioning 6.2
Method of moisture soak 6.3
Conditions of drying 6.2
Baking conditions instead of*'the moisture soak 6.3
Method of moisture soak.for dry packed SMDs 6.3.3
Period between the stages of moisture soak conditioning 6.3.3.2
Conditions of first*stage and second-stage conditioning and 6.3.3.2
whether another_condition is needed
Soak time_a&f the first-stage conditioning if 168 h of soak time is 6.3.3.2
insufficient
Moisture’soak conditions for SMDs stored in completely dried dry 6.3.3.3
pack
Meisture soak conditions for non-dry-packed SMDs 6.3.2
Period between finish of moisture soak and soldering heat 6.4.1
Method and condition of soldering heat 6.4.1
Number of cycles of soldering heat 6.4.1
Preheat conditions for infrared convection and convection reflow 6.4.2.2
soldering
Heating conditions for infrared convection and convection reflow 6.4.3.3
soldering
Preheat conditions for vapour-phase reflow soldering 6.4.3.2
Adhesion method 6.4.4.1
Preheat conditions for wave-soldering 6.4.4.2

n in
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y)
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Cleaning method for flux
Recovery conditions
Item and failure criteria for final measurement

IEC 60749-20:2020 RLV © IEC 2020

Clause/subclause
6.4.4.4
6.5
6.6
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Annex A
(informative)

Details and description of test method on resistance

of plastic encapsulated SMDs to the combined
effect of moisture and soldering heat

A.1 Description of moisture soak

A1 Guidance for moisture soak

Method A and method B of moisture soak of 6.3 are intended to be used for dry-packed SMDs,
whereas the conditions in Table 1 are intended for use with non-dry-packed SMDs _which have
been stored under room conditions.

Whgre package cracking is generated by soldering heat after the moaisture soak of| the
conditions found in Table 1, it is recommended that devices be dry-packed or stored in g dry
atmosphere.

If the cracking is generated by solder heating after the maisture soak of method A |and
method B, it is recommended that SMDs be pre-baked beforédeing soldered on to the PCBs.

A.1.R Considerations on which the condition of moisture soak is based
A1.21 General description of moisture soak

The|presence of moisture in SMDs is caused by-“diffusion of water vapour into the resin.|The
moigture content of the resin needs to be examined, since package cracking during soldgring
emalnates from near the die pad or the dier'Examples of characteristics for moisture sogk at
85 °[C, 85 % relative humidity, are shownsin Figure A.1. In the case where the resin thickpess
from the bottom surface of the packageto the die pad is 1 mm, Figure A.1 indicates that pver
168 |h are needed for saturation to take place.

Moigture soak characteristics,nsuch as that of the resin in Figure A.3, show a slow moigture
soalk speed which is nevertheless considered significant. Figure A.1 and Figure A.4 to
Figure A.8 represent moisture soak characteristics of the resin.

Satdration is needed for soldering heat tests in order to simulate long-time storage of] for
example, one year which occurs when SMDs are dry-packed or warehoused. The diffusion
spegd of watér vapour into resin depends only on temperature. Given the resin thicknesg as
defiped in«kigure A.2, saturating moisture time at 85 °C depends on the resin thickness
as showp in Figure A.3. It would appear that, for a normal SMD whose resin thicknegs is
from 055 mm to 1,0 mm, 168 h of moisture soak time are required.

The saturated moisture content of resin depends on temperature and relative humidity as
shown in Figure A.4. The relative humidity required for moisture soak can be determined from
Figure A.4 (for example, so that the content of moisture at 85 °C can be made to correspond
with the content of moisture at 30 °C, the actual storage temperature). Conditions of moisture
soak for soldering heat tests are derived from Figure A.4 as shown in Table A.1.

Figure A.5 shows the moisture content in resin at the first interface (top surface of die or
bottom surface of die pad) under conditions of moisture soak and real storage conditions.
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Figure A.1 — Process of moisture diffusion at 85 °C\ 85 % RH
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Resin Die
N

Die pad

IEC

NOTE "a" or "b": the thicker of the two is defined as the resin thickness and the top surface of the die qr the
botton surface of the die pad is defined as theXirst interface.

Figure A.2 — Definjtion of resin thickness and the first interface

A
400

300

200

[Time for moisture content of resin
at the first interface to reach’95.% (h)

100
. / I
0 0,5 1 15

Resin thickness (mm)
IEC

e
|

Figure A.3 — Moisture soak time to saturation at 85 °C as a function of resin thickness
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Storage Moisture soak
A conditions conditions A
at 30 °C at85°C
\ \

-
o

100 % RH

Conditon B2+

4 /,—————’———’— 50 % RH
: Condition A2

2 | o= >—{ 30 % RH

Saturated m@isture content of resin (mg/cm®

O 1 - 1 L] 1 : T
0 20 40 60 80 100
Temperature_(°C)

IEC
Figure A.4 — Temperature dependence of saturated moisture content of resin

Table A.1 — Comparison of actual storage conditions
and equivalent moisture soak conditions before soldering heat

Relative humidity for
moisture soak at 85 °C

Condition Actual conditions of storage
%
A2 30 °C max., 30 % RH max. 305
Table 1 30.°C) max., 85 % RH max. 85+5

B2 30 °C max., 60 % RH max. 60+5
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10

85°C, 85 % RH, 168 h 30 °C, 85 % RH, 1 year

A

° 0
85 °C, 60 % RH, 168 h 30°C, 60 % RH, 1 year

| N N

after moisture soaking (mg/cm3)

A1.

Moisture content of resin at first interface

4 F i
85 °C, 30 % RH, 168 h

2| <

0 30 °C, 30 % RH, 1 year (storage condition in dry pack)

0 0,5 1 1,5
Resin thicknéss (mm)
IEC

Figure A.5 — Dependence of moisture content of resin’ at the first interface
on resin thickness under various soak'conditions

.2 Moisture soak conditioning — Method A

Method A of moisture soak given in 6.3.3.2 is based on conditions where SMDs are store

adr
one
a fe

Fig
com
thou

y pack or dry cabinet for a long time, undekpermissible conditions of 30 °C, 30 % RH
year, and where the packing/cabinet can?be opened temporarily any number of time
v hours at a time, provided the humiditylindicator indicates below 30 % RH.

re A.6 shows that the first-stage.conditioning-A3 A2 and the second-stage conditionin
gh the dry pack is degradedinto a condition of 30 % RH.

A
10 T T

30 °C, 70 % RH, 168 h after moisture
soak of 85 °C, 30 % RH, saturation
(second-stage conditioning A2)

din
, for
5 for

) A2

letely represent a floor life of"30 °C, 70 % RH, 168 h after opening the dry pack, ¢ven

6 . / ]

opening the dry pack

30 °C, 70 % RH, 168 h after
_ 85°C,30 % RH,

Moisture content of regin at the firstdnterface (mg/cmd)

4 saturation level
2 —_%::::::::::::::::F‘
30 °C, 30 % RH, 1 year (condition of the dry pack)
0 : 1 >
0 0,5 1 1,5

Resin thickness (mm)
IEC

Figure A.6 — Dependence of moisture content of resin at the first interface
on resin thickness related to method A of moisture soak
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A.1.2.3 Moisture soak conditioning — Method B

Method B of moisture soak given in 6.3.3.3 is based on conditions where SMDs, IC trays and
other materials have been completely baked immediately before dry packing, and the volume
of the dried desiccant added to the enclosure bag ensures absorption of moisture diffused
through the enclosure bag. Integrity of the dry pack is verified through

a) use of in situ moisture control indicators of a sensitivity that will alert for loss of enclosure
bag integrity; and

b) determination of SMD moisture content as shown in Clause A.2. Environmental exposure
time includes the time from SMD bake to dry pack, the time the dry pack may be
temporarily opened at the distributor's facility, and the package floor life.

Figure A.7 shows the calculated relation between method B conditions and long-term-stofage
at elevated moisture conditions. This calculated figure indicates that conditions, B3 tq B6
demponstrate potential correlation problems for thick SMDs where the moisture~content of the
storage environment is greater than 10 %.

In SMDs with interface to package exterior thickness greater than 1 mmm,” conditions B3 tp B6
are jno more severe than 30 °C, 10 % RH, for one-year storage.ATherefore, if a 10 %| RH
saturation condition at the interface is deemed to have a significant effect on the rgflow
perfprmance, thick SMDs assessed with method B conditions. shall be stored in condifions
lowdr than 10 % RH.

Figure A.8 provides an example of how the calculated jinterface moisture content of cond|iltion
B-tepted products may not adequately replicate the .calculated interface moisture contenft for
the most used environments at greater than 10 % moisture content.

»

A

-
o

B3: 30 °C, 60 % RH; 192 h after complete baking
B4: 30 °C, 60 %.RH, 96 h after complete baking
B5: 30 °C,60 % RH, 72 h after complete baking
B5a: 30 °C; 60 % RH, 48 h after complete baking
B6:80.°C, 60 % RH, 6 h after complete baking

[od]
T
1

N

30 °C, 30 % RH, 1 year

N

Moistlre content of resin at the first interface (mg/cm?3)
(o]
T
1

0 ' >
0 0,5 1 1,5
Resin thickness (mm)
IEC

Figure A.7 — Dependence of the moisture content of resin at the first interface
on resin thickness related to method B of moisture soak
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10

(condition B3)

a: 30 °C, 60 % RH, 192 h after complete baking
(floor life of condition b3)

b: 30 °C, 60 % RH, 192 h after complete baking

¢: 30 °C, 60 % RH, 168 h after
storage of 30 °C, 10 % RH, 1 year

d: 30 °C, 60 % RH, 168 h after
storage of 30 °C, 20 % RH, 1 year

1 30 °C, 30 % RH, 1 year

Moisture content df resin at the first interface (mg/cm?®)

e: 30 °C, 60 % RH, 168 h after
storage of 30 °C, 30 % RH, 1 year

A.2

The
con
reasons:

the MCD varies.

A prpcedure for measuring the moisture content of a device is described as follows:

Figure A.8 — Dependence of moisture content ofiresin at the first interface
on resin thickness related to condition B2 of method B of moisture soak

Procedure for moisture content measurement

moisture content of a device (MCD) is.\often used to provide an indication of moig
nt in SMDs. Measurement of the MCD-vshall, however, be used carefully for the follo

hen the moisture soak does _net result in saturation, the moisture content of the res

the first interface will not be representative, since moisture distribution in SMDs-may
e variable. For example,-the surface of the SMD-may can contain a high level of mois
hereas the inner part of the device is dry, and vice versa;

though the moisturetcontent of resin is equal, according to the ratio of resin in the de

the device\is weighed with an accuracy of 0,1 mg per device (x);

s permitted by the absolute maximum rating of storage temperature in the rele
p€cification, the device is dried for 24 h at 150 °C or 48 h at 125 °C;

1,5
Resin thickness (mm)
IEC

ture
ving

n at
can
ture

ce,

vant

the device is re-weighed (y);

MCD=100(

xX—

¥

the device is allowed 1o cool down to room temperature for 30 min £ 10 min,

the moisture content of the device (MCD) is calculated using the following formula:

Y

j%
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A.3 Soldering heat methods

A.3.1 Temperature profile of infrared convection and convection reflow soldering
A.3.11 Method A time-temperature profiles

Solder heating temperature profiles, whose soldering time is shorter than that of method B,
specified in 6.4.2, shall be performed according to the temperature profile shown in Figure A.9
and Figure A.10 (where Tp, the peak package body temperature, is the highest temperature
that an individual package body reaches during moisture sensitivity level testing and o is the
time for the temperature taken between 7, and 7, - 5 °C).

In afctual soldering, in order to obtain good soldering, the temperature of the solder joint
needs to be controlled. On the other hand, since the heating damage to the semiconductpr is
depgndent on the temperature of the body of the semiconductor, it-reeds isrnecessaly to
control-ef the body temperature for the soldering heat test.

Sinde a large semiconductor has a large heat capacity, the temperature lof the body ddring
actu%al soldering does not rise easily, and since a small semiconductor has a small heat

capgcity, there is a tendency for the temperature to rise easily; \Therefore, as showpn in
Table 4 or Table 5, it is necessary to change the temperature conditions with the size of the
body of the semiconductor.
g
® 1 (£ 3)s
g ¥
g e o
= T,(*9)
T -5<6
p
160 °C
140,5C
2 min
B 1 min _

Time
IEC

Figure A.9 — Temperature profile of infrared convection and convection
reflow soldering for Sn-Pb eutectic assembly
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Figure A.10 — Temperature profile of infrared convection‘and
convection reflow soldering for lead-free assembly

A.3.11.2 Method B time-temperature profiles

Table A.2 — Classification profiles

Profile feature Sn-Pb eutectic assembly Pb-free assembly

Ramip-up rate

3 °C s 'max. 3°C s~ max.
(Tgmhy tO Tp)
Preheat
Temperature min (7. ) 100 °C 150 °C
Temperature max (T, .) 150 °C 200 °C
Timg (Tgpin 0 Ty () 60sto120 s 60to 120 s
Timg maintained above:
Temperature (7,) 183 °C 217 °C
Timg (1) 60 s to 150 s 60 s to 150 s
For users T _-must shall not For users T _-must shall not
exceed the classification exceed the classification
temperature in Table 4. temperature in Table 5.
Peak package body temperature (7,) . .
p For suppliers T _-must shall equal |For suppliers T_-must shall eqpal
or exceed the classification or exceed the classification
temperature in Table 4. temperature in Table 5.
Timg (tp) awithin 5 °C of the specified
clasgification temperature (T,), see 20s? 30s?@
FigufesA A1
Ramp-down rate (7, to T, ) 6 °C s~! max. 6 °C s™' max.
Time 25 °C to peak temperature 6 min max. 8 min max.

NOTE-+ Temperature min (T

temperature at the end of preﬁgg]t before ramp. ¢, is the time taken to heat from T,

) is the temperature at the start of preheat. Temperature max (T

smax
to Tgpax:

) is the

smin

NOTE-3 All temperatures refer to the centre of the package, measured on the package body surface that is facing
up during assembly reflow, for example live-bug. If parts are reflowed in other than the normal live-bug assembly
reflow orientation, i.e. dead-bug, 7_ should be within +2 °C of the live-bug Tp and still meet the T, requirements,
otherwise the profile should be adjusted to achieve the latter.

NOTE4 Reflow profiles in this document are for classification/preconditioning and are not meant to specify board
assembly profiles. Actual board assembly profiles should be developed based on specific process needs and
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board designs and should not exceed the parameters in this table.

For example, if T is 260 °C and time ¢

b is 30 s, this means the following for the supplier and the user:

For a supplier: the peak temperature should be at least 260 °C. The time above 255 °C should be at least 30 s.

For a user: the peak temperature should not exceed 260 °C. The time above 255 °C should not exceed 30 s.

NOTE-5 All components in the test load should meet the classification profile requirements.

a8 Tolerance for ¢_ is defined as a supplier minimum and a user maximum.

p

) |
3
®
o}
Qo
£
(0]
[
L Y = e N
g : D
% TC_5 C
4 Sl L a N
smax Preheat area % i
\ o
T
smin
T
o s
25 >
B Time 25°C to peak _ Time
‘ o IEC
Figure A.11 — Classification profile
A.3.p Temperature profile of vapour-phase soldering
Solder heating using )the vapour-phase soldering specified in 6.4.3 shall be performed
accqrding to the temperature profile shown in Figure A.12.
[
S5A
©
[0]
Q.
§
F 215°C+5°C 40s*4s

-

S

160 °C
A_100°c
Y

2 min
1 min

/
Y

Time
IEC

Figure A.12 — Temperature profile of vapour-phase soldering (condition 11-A)
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A.3.3 Heating method by wave-soldering

The method of immersion into a solder bath as shown in Figure A.13 does not correspond
exactly with real wave soldering criteria because the molten solder does not enter the gap
between the PCB and the SMD's body during real wave-soldering. Consequently, the tem-
perature of the SMD during real wave-soldering is lower than that during the immersion
method into a solder bath. When the immersion method is performed for ICs and LSIs having
a large heat capacity, the device's body temperature becomes higher than that resulting from
the wave-soldering method, by between 10 °C and 80 °C. When SMDs are large, such as
quad flat packages (QFPs) and quad flat J-leaded packages (QFJs), the differential could be
between 50 °C and 80 °C. Consequently, the wave-soldering method as shown in Figure 2

shaw—wmmm%ﬁw—mmrbyﬁapid
temperature rise at the first interface during solder heating.

Figure A.14 shows the relationship between the thickness of the SMD's body and the peak
temperature at the first interface under each type of solder heating. In SMDs having a stand-
off (fhe height between the bottom of the SMD's body and the bottom of the lead pin) of |less
than 0,5 mm (excluding lower thermal resistance SMDs having a heaty\sink), if the body
thickness of the SMD exceeds 2,0 mm and solder heating by methodsyA"and B is used] the
wave-soldering method can be omitted. Similarly, when the thicknessexceeds 3,0 mm|and
solder heating by methods A and B is used, the wave-soldering method can also be omijted.
For |ISMDs having a stand-off exceeding 0,5 mm (see Figure A{15) or having a heat s$ink,
wave-soldering cannot be omitted because their body temperature will be higher than [that

shown in Figure A.14.
Jig
\k/ = Solder bath

Moalten’ solder

IEC

Figure A:13 — Immersion method into solder bath



https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

IEC 60749-20:2020 RLV © IEC 2020 - 27 -

o A

8

& 260 -

ko)

£

£ 250

g IR convection and convection
® reflow soldering (235 °C and 10 s)
o 240 =

S

©

@

£ 230 -

_‘{2

X

©

& 220

XX,

P00 //l/v’“
NN e
X R LIRLIRN
QAR E KN H X SIS
X RSN

"', A

210

IR convection and
200 convection reflow
soldering (220 °C and 10 s)

190 Wave-soldering
(condition I11-B)
180 : ' : >
1 1,5 2 2,5 3 3,5
Thickness of SMDs (mm)
IEC

Figure A.14 — Relation between the infrared convection
reflow soldering and'wave-soldering

PCB PCB

Lower stand-off
Higher stand-off

bl L Bl

Molten solder: ::

Molten solder does not

enter the gap Molteizt(s)otl;]ieer Zntered
IEC 9P e
a) Lower b) Higher

NOTE The reason for the differential of the SMD temperature depends on the height of the stand-off.

Figure A.15 — Temperature in the body of the SMD during wave-soldering
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 20: Resistance of plastic encapsulated SMDs to

—thecombinedeffectof moistureandsotdering heat———
FOREWORD

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

is end and in addition to other activities, IEC publishes International Standards, ‘Technical Specifica
echnical Reports, Publicly Available Specifications (PAS) and Guides (hereéafter 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. Interpational, governmental and
bvernmental organizations liaising with the IEC also participate in this préparation. IEC collaborates cl
th the International Organization for Standardization (ISO) in accordance with conditions determing
jreement between the two organizations.

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

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

order to promote international uniformity, IE@~National Committees undertake to apply IEC Publicg
hnsparently to the maximum extent possible in their national and regional publications. Any diverd
btween any |IEC Publication and the correspending 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 areds, access to IEC marks of conformity. IEC is not responsible fo
brvices carried out by independent certification bodies.

| users should ensure that th€y‘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 technicat.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 dut,of the publication, use of, or reliance upon, this IEC Publication or any othe
Liblications.

tention is dfawn to the Normative references cited in this publication. Use of the referenced publicatig
dispensable)for the correct application of this publication.

tention\js"drawn to the possibility that some of the elements of this IEC Publication may be the subjg
htent'tights. IEC shall not be held responsible for identifying any or all such patent rights.
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Semiconductor devices.

47:

This third edition cancels and replaces the second edition published in 2008. This edition
constitutes a technical revision.

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

editi

on:

a) incorporation of a technical corrigendum to IEC 60749-20:2008 (second edition );

b) inclusion of new Clause 3;

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

FDIS Report on voting
47/2634/FDIS 47/2646/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
stabjlity 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 rleconfirmed,

e withdrawn,

e replaced by a revised edition, or

e 3amended.
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SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

Part 20: Resistance of plastic encapsulated SMDs to
the combined effect of moisture and soldering heat

1 Scope

This| part of IEC 60749 provides a means of assessing the resistance to solderingHeat of
semjconductors packaged as plastic encapsulated surface mount devices (SMDs)~This test is
destructive.

2 Normative references

The|following documents are referred 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 teferenced document (including
any amendments) applies.

IEC 60068-2-20:2008, Environmental testing — Part 2-20: Tests — Test T: Test methods$ for
soldgrability and resistance to soldering heat of devices with leads

IEC 60749-3, Semiconductor devices — Mechanical and climatic test methods — Paft 3:
Extdarnal visual examination

IEC 60749-30, Semiconductor devices>= Mechanical and climatic test methods — Part| 30:
Pregonditioning of non-hermetic surface mount devices prior to reliability testing

IEC 60749-35, Semiconductor devices — Mechanical and climatic test methods — Parfl 35:
Acoulistic microscopy for plastic:éncapsulated electronic components

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

ISOfand |IEC~maintain terminological databases for use in standardization at the folloying
addnesseés;

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

3.1

acoustic tomography

determination of the physical qualities of a known substance by measuring how long it takes
sound to travel through it

3.2

classification reflow temperature
TC

maximum body temperature for which the component moisture sensitivity level (MSL) is

verified by the component manufacturer and as noted on the caution and/or bar code label
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crack
separation within a bulk material

Note

3.4

1 to entry: See also delamination (3.5).

dead-bug orientation
orientation of a package with the terminals facing upwards

3.5

del
inte

Note

3.6

floo
alloy
befg

Note
failur|

3.7
live
orie

3.8

moisture sensitivity level

MSL
ratin
subj

3.9
soa
exp(q

4

Pac
sold
duri
heaf
absd

mination
facial separation between two materials intended to be bonded

1 to entry: See also crack (3.3).

r life
vable time period after removal from a moisture barrier bag, dry storage, or dry bake
re the solder reflow process

1 to entry: For the purposes of this document "‘unlimited" floor life jonly-refers to moisture/reflow rg
es and does not take into consideration other failure mechanisms or shelf life issues due to long term sto

bug orientation
ntation of a package when resting on its terminals

g indicating a component’s susceptibility to damage due to absorbed moisture W
ected to reflow soldering

K
sure of a component far a'specified time at a specified temperature and humidity

General description

age cracking and electrical failure in plastic encapsulated SMDs can result W
pring heatraises the vapour pressure of moisture which has been absorbed into S
g storage. These problems are assessed. In this test method, SMDs are evaluatec

reSistance after being soaked in an environment which simulates moisture b
rbéd while under storage in a warehouse or dry pack. Moisture sensitivity level (N

and

lated
age.

hen

hen
MDs
| for
eing
1SL)

ratir

gs generated— by this—document—are utitized—to—determime —the—svak——comnditions

preconditioning in accordance with IEC 60749-30.

5 Test apparatus and materials

5.1

Humidity chamber

for

The humidity chamber shall provide an environment complying with the temperature and
relative humidity defined in 6.3.
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Reflow soldering apparatus

The infrared convection, the convection and the vapour-phase reflow soldering apparatus
shall provide temperature profiles complying with the conditions of soldering heat defined in
6.4.2 and 6.4.3. The settings of the reflow soldering apparatus shall be adjusted by
temperature profiling of the top surface of the specimen while it is undergoing the soldering
heat process, measured as shown in Figure 1.

Adhesive agent or thin tape

Die \
@—/ Thermocouple
Lead pins \

N "N\

Holder

N\ AN

IEC

The gdhesive agent or thin tape should have good thermal conductivity.

5.3

Figure 1 — Method of measuring the temperature profile of a specimen

Holder

Unlgss otherwise detailed in the relevant specification, any board material, such as e
fibrgglass or polyimide, may be used for the holder. The specimen shall be placed on

hold

ler by the usual means and in a position~as shown in Figure 1. If the position of

speg¢imen, as shown in Figure 1, necessitates-changing the shape of terminations and re
in syibsequent electrical measurement anomalies, a position that avoids changing the sk
of tgrminations may be chosen, and thissshall be specified in the relevant specification.

5.4

The

Wave-soldering apparatus

wave-soldering apparatus.shall comply with conditions given in 6.4.4. Molten solder

usuglly be flowed.

5.5 | Solvent for vapour-phase reflow soldering

Perfluorocarbon.(perfluoroisobutylene) shall be used.

5.6 | Flux

Unlgss_.otherwise detailed in the relevant specification, the flux shall consist of 25 % by wei
of dolephony in % b veight of isoprop alcohol both as snecified in Anne

5.7

DOXY
the
the

sults

ape

shall

Solder

A solder of the composition as specified in Table 1 of IEC 60068-2-20:2008 shall be used.


https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

IEC 60749-20:2020 © |IEC 2020 -9-

6 Procedure

6.1 Initial measurements
6.1.1 Visual inspection

Visual inspection, as specified in IEC 60749-3, shall be performed before the test. Special
attention shall be paid to external cracks and swelling, which will be looked for under a
magnification of 40X.

6.1.2 __ Electrical measurement

Elegtrical testing shall be performed as required by the relevant specification.

6.1.3 Internal inspection by acoustic tomography

Unlgss otherwise detailed in the relevant specification, internal cracks and delamination in the
speg¢imen shall be inspected by acoustic tomography in accordance with IEC'60749-35.
6.2 | Drying

Unlgss otherwise detailed in the relevant specification, the~specimen shall be bakefd at
125[°C £ 5 °C for at least 24 h.

NOTE 1 This time/temperature is modified if desorption data onsthe-particular device under test shows that a
different condition is required to obtain a "dry" package when starting in the wet condition for 85 °C/85 % RH.

NOTE 2 If a bake test is interrupted for more than 15 min, then the total time of the interruption is excluded|from
the bpke time. The interruption time is taken into account (if'no greater than 1 h) then re-incorporated to enspure a

minimum of 24 h. For instance, if the interruption was 45.min, then the total bake test time would be 24 h and
45 min. If greater than 1 h the bake is restarted for a full’24 h.

6.3 Moisture soak
6.3. General

Unlgss otherwise detailed in the relevant specification, moisture soak conditions shal|l be
selerted on the basis of the-'packing method of the specimen (see A.1.1, Annex A). If baking
the gpecimen before soldering is detailed in the relevant specification, the specimen shall be
baked instead of being_sSubjected to moisture soak.

6.3.2 Conditions for non-dry-packed SMDs

The| moisturei/soak condition shall be selected from Table 1, in accordance with| the
permissible limit of actual storage (see A.1.2.1).

Table 1 — Moisture soak conditions for non-dry-packed SMDs

Temperature Relative humidity Duration time Permissible limit on
Condition tual st
°c o, h actual storage
A1 or B1 85+2 85+5 168 + 24 <30°C, 85 % RH

RH: relative humidity

NOTE Conditions A1 and B1 indicate moisture soak for non-dry-packed SMDs under either method A or B.
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6.3.3 Moisture soak for dry-packed SMDs
6.3.3.1 General

Moisture soak conditions for dry-packed SMDs may be used as specified in method A, Table 2,
or method B, Table 3. Moisture soak conditioning for dry-packed SMDs consists of two stages.
The first stage of conditioning is intended to simulate moisturizing SMDs before opening the
dry pack/dry cabinet. The second stage of conditioning is to simulate moisturizing SMDs
during storage after opening the dry pack for soldering (floor life). Moisture soak conditioning
for dry-packed SMDs shall be selected from method A or B. Method A shall be used when the
relative humidity in the dry pack or dry cabinet is specified by the manufacturer as being

b t| 400/ a-20 0/ Meatb-ad-R ball b A I +h (P 29 HPAHE Y H . P~ k
e weer—ro— o aft——su—7/v—rethoao-SharmrbedSea-wrReh—thnereratve ooty T OTe uTy  vay or

dry ¢abinet is specified by the manufacturer as being below 10 %.

6.3.3.2 Method A

Unlgss otherwise detailed in the relevant specification, the first stage conditioning of AZ, as
shown in Table 2, shall be performed. Subsequently, the second stage cofditioning of A2, as
shown in Table 2, shall be performed within 4 h of finishing the first.stage of conditioning
(seel A.1.2.2).

The|relative humidity of the first stage conditioning shall be the_same as the upper limit of the
relajive humidity inside the moisture barrier bag. The relative_.humidity of the second sfage
conditioning shall be the same as the conditions of floor life.

Whegre required in the relevant specification, test conditions other than those of the moigture
barrler bag and floor life conditions may be specified in the moisture soak conditionss of
Table 2.

Table 2 — Moisture soak conditions for dry-packed SMDs (method A)

Permissible storage
Condition Moisture soak conditions conditions in the dry Condition of floor life
pack and the dry cabinet

A2 first-stage conditioning | (85 £ 2) £C, (30 £ 5) % RH,

o 0, -
168 3?) h <30 °C, 30 % RH, 1 year
A2 second-stage (30, 2) °C, (70 £ 5) % RH,
conditioning 24 - <30 °C, 70 % RH, 16B h
168 7, h

RH: Relative humidity

NOTE 1 The-first stage of conditioning represents storage conditions in the dry pack and the dry cabinet, ag well
as infreasing“relative humidity in the dry pack, by repacking the SMDs at the distributor's facility and the yser's
inspection facility. When condition A2 is applied, the SMDs are packed into a moisture-proof bag with IC tray$ and
desiccants within a few weeks of drying. They can then be subjected to multiple temporary openings df the
moisture-proof bag (for several hours at a time). Repack and inspection of SMDs are possible while the humidity
indicator in the dry pack indicates less than 30 % RH since SMDs will recover the initial condition of absorbed
moisture within a few days of repacking. In this case, the moisture content measurement of SMDs (see Clause A.2)
is not needed as a moisture control of the dry pack. A check of the moisture indicator is sufficient for moisture
control.

NOTE 2 When moisture soak of the first-stage conditioning does not result in saturation, the soak time is
extended to 336 h, because SMDs in a dry pack or dry cabinet will become saturated with moisture during long-
term storage. When moisture soak of the first stage of conditioning reaches saturation, the soak time is shortened.

6.3.3.3 Method B

The condition of moisture soak conditioning shall be selected from Table 3 in accordance with
the condition of the floor life detailed in the relevant specification (see A.1.2.3).
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Table 3 — Moisture soak conditions for dry-packed SMDs (method B)

Total conditions from
Condition Moisture soak conditions baking to dry pa.cklng and Condition of floor life
temporary opening of the
dry pack
(85 +2)°C, (60 +5) % RH, R o
B2 w24 <30 °C, 60 % RH, 24 h <3078, 00 % RH,
168 24 h year
(30 £2) °C, (60 = 5) % RH, <30°C. 60 % RH
o o , o )
B2a 696 tzzi h <30 °C, 60 % RH, 24 h 4 weeks
(30 £ 2) °C, (60 = 5) % RH,
B3 +24 <30 °C, 60 % RH, 24 h < 30 °C, 60 % RK\168 h
19277 h
(30 £2) °C, (60 = 5) % RH,
B4 9624 h <30°C, 60 % RH, 24 h <30 °Gy\60 % RH, 72|h
-0
(30 £2) °C, (60 £ 5) % RH,
B5 70424 ¢ <30 °C, 60 % RH, 24 h %30 °C, 60 % RH, 48}h
-0
(30 £2) °C, (60 = 5) % RH,
B5a 48424 <30°C, 60 %RH, 24 h <30 °C, 60 % RH, 24|h
-0
(30 £ 2) °C, (60 + 5) % RH,
B6 +24 <30°C,60%RH, 6 h
6 5 h
RH: relative humidity

NOTE Moisture soak conditions from B2 to B6 consist-of the first-stage conditioning (30 °C, 60 % RH, 24 h
the second-stage conditioning (floor life).

Congents in the dry pack of SMDs, |€“trays and other materials, should be fully dried
befdre packing into the moisture-proof bag and the desiccant should be completely dry.
is bpcause moist materials and ‘degraded desiccants give off water vapour, causing
relafive humidity in the dry pack'to exceed 10 %. The relative humidity in the dry pack sh
be Verified by the humidity(indicator and the moisture content measurement of the SMDs
shown in Clause A.2.

Storpge of SMDs in~a-dry cabinet instead of a dry pack is not recommended because very
relaiive humidity eannhot be obtained in a dry cabinet.

The|individual conditions of method B should cover total storage condition from baking
SMDs to-Soldering them, and this should include the duration time of room storage
baking’the SMDs to packing them into the dry pack, temporary opening of the dry pack
the floor life.

and
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6.4 Soldering heat

6.4.1 General

Unless otherwise detailed in the relevant specification, the specimen shall be subjecte
soldering heat within 4 h of finishing the moisture soak or baking. The method and cond

d to
ition

of soldering heat shall be selected from 6.4.2 to 6.4.4 according to the relevant specification.
Whichever method is chosen, the soldering heat cycles shall be a minimum of one and a
maximum of three. Unless otherwise detailed in the relevant specification, one cycle of

soldering heat shall be used. If more than one cycle is selected, the specimen shall be co
down to below 50 °C before the second, and subsequent, soldering heat.

oled
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NOTE If the specimen is not affected by moisture soak and drying, which takes place during room storage of
4 h, a storage time exceeding 4 h following the completion of moisture soak or the baking can be detailed in the
relevant specification.

6.4.2 Method of heating by infrared convection or convection reflow soldering

6.4.2.1 Preparation

The

specimen shall be put on the holder.

6.4.2.2 Preheating

Unlgss otherwise specified in the relevant specification, the specimen shall be preheated
temperature conditions range shown in A.3.1 for 60s to 120 s in the reflow soldg

app

6.4.2.3 Solder heating

Follpwing preheating, the temperature of the specimen shall be raised topeak tempera

and
or T
conq

NOTE
tempgrature profile, and the conditions of method B are applied for\actual soldering on condition of
tempgrature profile.

NOTE 2 Following preheating, the temperature of the specimen will follow the values as indicated in the p

given

NOTH
sinks
oris

NOTEH
pack
chang

NOTEH
The
gradi

NOTE
using
procq

ratus.

then lowered to room temperature. The heating condition shall beCselected from Tal
able 5 in accordance with the relevant specification depending 'on the actual solde
itions. Tolerances of temperature and time are shown in A.3.1¢

1 In Table 4 and Table 5, the conditions of method A are applied for ‘actual soldering on condition of

in Figure A.9, Figure A.10 or Table A.2.

F 3 Package “volume” excludes external terminals (e.g", balls, bumps, lands, leads) and/or non-integral
Package volume includes the external dimensions_ of-the package body, regardless of whether it has a
h passive package style.

E 4 At the discretion of the device manufacturer, but not the board assembler/user, the maximum
hge body temperature (7.) can exceed thevalues specified in Table 4 or Table 5. The use of a higher T, do
e the classification temperature (7).

E 5 The maximum component temperature reached during reflow depends on package thickness and vo
Lise of convection reflow proceSses reduces the thermal gradients between packages. However, th
ents due to differences in thermal mass of SMD packages can still exist.

F 6 Moisture sensitivitytlevels of components intended for use in a Pb-free assembly process are eval

the Pb-free classification temperatures and profiles defined in Table 4 and Table 5, whether or ng
ss is Pb-free.

Table 4.='SnPb eutectic process — Classification reflow temperatures (7,)

over

at a
ring

ture
le 4
ring

short
long

rofile

heat
avity

peak
BS not

ume.
brmal

hated
t the

Time within 5 °C of Temperature for volume
t:ia:ckk:gses Method classpsei(f:ilzlaet(iion mm?
temperature < 350 350 to 2 000 <2000
mm s °C °C °C
<25 Method A 10 240 240 225
Method B 20 240 225 225
225 Method A 10 240 240 225
Method B 20 225 225 225
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Table 5 — Pb-free process — Classification reflow temperatures (7,)

Time within 5 °C of Temperature for volume
Package Method specified mm?3
thickness classification
temperature <350 350 to 2 000 >2000
mm s °C °C °C
10
Method A
<1,6 20 260 260 260
Method B 30
10
Method A
1,§t0 2,5 20 260 250 245
Method B 30
10
Method A
b 2,5 20 250 245 245
Method B 30

6.4.3 Method of heating by vapour-phase reflow soldering
6.4.3.1 Preparation

The|specimen shall be put on the holder.

6.4.3.2 Preheating

Unlgss otherwise specified in the relevant spécification, the specimen shall be preheated|at a
temperature from 100 °C to 160 °C for 1 min-to 2 min in the vapour-phase soldering apparatus.

6.4.3.3 Solder heating
The|temperature of the specimenshall be raised after preheating. When the temperaturie of

the ppecimen has reached 215°C £ 5 °C, it shall be maintained for 40 s + 4 s as shown in
Table 6 (refer to A.3.2).

Table6 — Heating condition for vapour-phase soldering

Temperature Time
Condition
°C s
I-A 215+ 5 404

6.4.4 Method of heating by wave-soldering
6.4.41 Preparation

The bottom surface of the specimen shall be fixed to the holder by an adhesive agent
specified in the relevant specification. Unless otherwise detailed in the relevant specification,
flux shall not be applied to the specimen and holder.

If flux is applied, vaporization of solvent in the flux could affect the temperature rise of the
specimen. Flux should not, therefore, be applied to the body of the specimen and should only
be applied to lead pins as sparingly as possible.


https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

- 14 - IEC 60749-20:2020 © |IEC 2020

Where SMDs have a stand-off (height between the bottom of the SMD body and the bottom of
the lead pin) of less than 0,5 mm (except lower thermal resistance SMDs with a heat sink and
whose body thickness exceeds 2,0 mm), they should be tested by the soldering heat of
methods A and B. SMDs whose body thickness exceeds 3,0 mm are tested by soldering heat
by condition B. Wave-soldering of conditions IlI-A and IlI-B should be omitted because
methods A and B are more severe than conditions IlI-A and |lI-B for these SMDs (refer to
A.3.3).

6.4.4.2 Preheating

Unless otherwise detailed in the relevant specification, the specimen shall be preheated at a
temperature of 80 °C to 140 °C for 30 s to 60 s in the soldering apparatus.

6.4.4.3 Solder heating

Follpwing preheating, the specimen and the holder shall be immersed into(flowing mglten
soldgr, as shown in Figure 2. The immersion condition shall be selected from Table 7.

Holder Flowing molten

;:E - '/solder

-

Direction

T IEC

a) Start of immersion b) End of immersion

Figure 2 — Heating by wave-soldering

Table 7 — Immersion conditions for wave-soldering

Temperature of solder Immersing time
Condition Actual soldering method
°C S
I-A 260+ 5 5+1 Single-wave
1-B 260+ 5 10 £ 1 Double-wave

6.4.4.4 Cleaning

If tt]e flux is applied, it shall be removed by a cleaning method detailed in the relejant
specification.

6.5 Recovery

If recovery is detailed in the relevant specification, the specimen shall be stored under
standard atmospheric conditions for the time given in the specification.

Wave-soldering is not commonly available to the semiconductor manufacturer. Where the
manufacturer does not have access to such equipment, the method should be specified only
by agreement between the manufacturer and the customer.
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Final measurements

6.6.1 Visual inspection

Visual inspection, as specified in IEC 60749-3, shall be performed after the test. Special
attention shall be paid to external cracks and swelling which will be looked for under a

mag

nification of 40X.

6.6.2 Electrical measurement

Electrical testing shall be performed as required by the relevant specification.

NOTE

6.6.

Unlg
the

J Internal inspection by acoustic tomography

nformation to be given in the relevant specification

Lead oxidation or other mechanisms caused by baking can affect the electrical testing of the devices:

ss otherwise specified in the relevant specification, internal cracks and)delaminatig
specimen shall be inspected by acoustic tomography in accordance withNNEC 60749-35.

u)
v)

w)

Clause/subclau
Material of holder 5.3
Position of specimen on the holder 5.3
Composition of flux 5.6
Number of test specimens 6
Item and failure criteria for initial measurement 6.1
Preconditioning 6.2
Method of moisture soak 6.3
Conditions of drying 6.2
Baking conditions instead of*'the moisture soak 6.3
Method of moisture soak.for dry packed SMDs 6.3.3
Period between the stages of moisture soak conditioning 6.3.3.2
Conditions of first*stage and second-stage conditioning and 6.3.3.2
whether another_condition is needed
Soak time_a&f the first-stage conditioning if 168 h of soak time is 6.3.3.2
insufficient
Moisture’soak conditions for SMDs stored in completely dried dry 6.3.3.3
pack
Meisture soak conditions for non-dry-packed SMDs 6.3.2
Period between finish of moisture soak and soldering heat 6.4.1
Method and condition of soldering heat 6.4.1
Number of cycles of soldering heat 6.4.1
Preheat conditions for infrared convection and convection reflow 6.4.2.2
soldering
Heating conditions for infrared convection and convection reflow 6.4.3.3
soldering
Preheat conditions for vapour-phase reflow soldering 6.4.3.2
Adhesion method 6.4.4.1
Preheat conditions for wave-soldering 6.4.4.2

n in


https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

X)

y)
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Cleaning method for flux
Recovery conditions
Item and failure criteria for final measurement

IEC 60749-20:2020 © |IEC 2020

Clause/subclause
6.4.4.4
6.5
6.6
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Annex A
(informative)

Details and description of test method on resistance

of plastic encapsulated SMDs to the combined
effect of moisture and soldering heat

A.1 Description of moisture soak

A1 Guidance for moisture soak

Method A and method B of moisture soak of 6.3 are intended to be used for dry-packed SMDs,
whereas the conditions in Table 1 are intended for use with non-dry-packed SMDs _which have
been stored under room conditions.

Whgre package cracking is generated by soldering heat after the moaisture soak of| the
conditions found in Table 1, it is recommended that devices be dry-packed or stored in g dry
atmosphere.

If the cracking is generated by solder heating after the maisture soak of method A |and
method B, it is recommended that SMDs be pre-baked beforédeing soldered on to the PCBs.

A.1.R Considerations on which the condition of moisture soak is based
A1.21 General description of moisture soak

The|presence of moisture in SMDs is caused by-“diffusion of water vapour into the resin.|The
moigture content of the resin needs to be examined, since package cracking during soldgring
emalnates from near the die pad or the dier'Examples of characteristics for moisture sogk at
85 °[C, 85 % relative humidity, are shownsin Figure A.1. In the case where the resin thickpess
from the bottom surface of the packageto the die pad is 1 mm, Figure A.1 indicates that pver
168 |h are needed for saturation to take place.

Moigture soak characteristics,nsuch as that of the resin in Figure A.3, show a slow moigture
soalf speed which is nevertheless considered significant. Figure A.1 and Figure A.4 to
Figure A.8 represent moisture soak characteristics of the resin.

Satdration is needed for soldering heat tests in order to simulate long-time storage of] for
example, one year which occurs when SMDs are dry-packed or warehoused. The diffusion
spegd of watér“vapour into resin depends only on temperature. Given the resin thicknesg as
defiped in«kigure A.2, saturating moisture time at 85 °C depends on the resin thickness
as showpr in Figure A.3. It would appear that, for a normal SMD whose resin thicknegs is
from 055 mm to 1,0 mm, 168 h of moisture soak time are required.

The saturated moisture content of resin depends on temperature and relative humidity as
shown in Figure A.4. The relative humidity required for moisture soak can be determined from
Figure A.4 (for example, so that the content of moisture at 85 °C can be made to correspond
with the content of moisture at 30 °C, the actual storage temperature). Conditions of moisture
soak for soldering heat tests are derived from Figure A.4 as shown in Table A.1.

Figure A.5 shows the moisture content in resin at the first interface (top surface of die or
bottom surface of die pad) under conditions of moisture soak and real storage conditions.
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Figure A.1 — Process of moisture diffusion at 85 2C, 85 % RH
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Resin Die
N

Die pad

IEC

NOTE "a" or "b": the thicker of the two is defined as the resin thickness and the top surface of the die qr the
botton surface of the die pad is defined as theXirst interface.

Figure A.2 — Definition of resin thickness and the first interface

A
400

300

200

[Time for moisture content of resin
at thle first interface to reach/95.% (h)

100

0 05 1 15

Resin thickness (mm)
IEC

e
|

Figure A.3 — Moisture soak time to saturation at 85 °C as a function of resin thickness


https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

IEC 60749-20:2020 © |IEC 2020 -19 -

-
o

Storage Moisture soak
A conditions conditions A
at 30 °C at85°C
\ \

100 % RH

Saturated m@isture content of resin (mg/cm®

Conditon B2+

: Condition A2

- o= >—{ 30 % RH

1 d 1 ! 1 - -
-

0 20 40 60 80 100

Temperature (°C) EC

Figure A.4 — Temperature dependence of saturated moisture content of resin

Table A.1 — Comparison of actual storage conditions
and equivalent moisture soak conditions before soldering heat

Relative humidity for
Condition Actual conditions of storage moisture soak at 85 °C
%
A2 30 °C max., 30 % RH max. 305
Table 1 30.°C max., 85 % RH max. 85+5
B2 30 °C max., 60 % RH max. 605
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10

85°C,85 % RH, 168 h 30 °C, 85 % RH, 1 year

A

° 0
85°C, 60 % RH, 168 h 30°C, 60 % RH, 1 year

| N N

after moisture soaking (mg/cm3)

A1.

Moisture content of resin at first interface

4 F i
85°C, 30 % RH, 168 h
2| <
0 30 °C, 30 % RH, 1 year (storage condition in dry pack)
0 0,5 1 1,5

Resin thicknéss (mm)
IEC

Figure A.5 — Dependence of moisture content of resin’ at the first interface
on resin thickness under various soak'conditions

.2 Moisture soak conditioning — Method A

Method A of moisture soak given in 6.3.3.2 is based on conditions where SMDs are store

adr
one
afe

Figu
com
thou

y pack or dry cabinet for a long time, undek permissible conditions of 30 °C, 30 % RH
year, and where the packing/cabinet can?be opened temporarily any number of time
v hours at a time, provided the humiditylindicator indicates below 30 % RH.

re A.6 shows that the first-stage\conditioning A2 and the second-stage conditioning

gh the dry pack is degradedinto a condition of 30 % RH.

A

10 T T

30 °C, 70 % RH, 168 h after moisture
soak of 85 °C, 30 % RH, saturation
(second-stage conditioning A2)

din
, for
5 for

A2

letely represent a floor life of"30 °C, 70 % RH, 168 h after opening the dry pack, ¢ven

6 = / ]

opening the dry pack

30 °C, 70 % RH, 168 h after
_ 85°C,30 % RH,

Moisture content of regin at the firstinterface (mg/cm?®)

4 saturation level
2 :‘!/::::::::::::::&"
30 °C, 30 % RH, 1 year (condition of the dry pack)
0 + L >
0 0,5 1 1,5

Resin thickness (mm)
IEC

Figure A.6 — Dependence of moisture content of resin at the first interface
on resin thickness related to method A of moisture soak
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A.1.2.3 Moisture soak conditioning — Method B

Method B of moisture soak given in 6.3.3.3 is based on conditions where SMDs, IC trays and
other materials have been completely baked immediately before dry packing, and the volume
of the dried desiccant added to the enclosure bag ensures absorption of moisture diffused
through the enclosure bag. Integrity of the dry pack is verified through

a) use of in situ moisture control indicators of a sensitivity that will alert for loss of enclosure
bag integrity; and

b) determination of SMD moisture content as shown in Clause A.2. Environmental exposure
time includes the time from SMD bake to dry pack, the time the dry pack may be

temporarily opened at the distributor's facility, and the package floor life.

Figure A.7 shows the calculated relation between method B conditions and long-term-sto

at

stor

In S
are

satu
perf
lows

Figu
B-te

rage

evated moisture conditions. This calculated figure indicates that conditions, B3 tq B6
demponstrate potential correlation problems for thick SMDs where the moisture~content of the

ge environment is greater than 10 %.

MDs with interface to package exterior thickness greater than 1 mm,” conditions B3 t
no more severe than 30 °C, 10 % RH, for one-year storage.ATherefore, if a 10 %

b B6
RH

ration condition at the interface is deemed to have a significant effect on the reflow
brmance, thick SMDs assessed with method B conditions. shall be stored in condifions

r than 10 % RH.

re A.8 provides an example of how the calculated ,interface moisture content of cond|iltion

sted products may not adequately replicate the ,ealculated interface moisture conten

the most used environments at greater than 10 % moisture content.

A
10 T T

B3: 30 °C, 60 % RH, 192 h after complete baking
B4: 30 °C, 60 %.RH, 96 h after complete baking
BS5: 30 °C,60 % RH, 72 h after complete baking
B5a: 30 °C; 60 % RH, 48 h after complete baking
B6:80.°C, 60 % RH, 6 h after complete baking

30 °C, 30 % RH, 1 year _

Moist(iré content of resin at the first interface (mg/cm®)
(o]
T
1

for

B3 30°C, 20 % RH, 1 year
\ .\\\ \30 °C, 10 % RH, 1 year
0 0,5 1 15

Resin thickness (mm)
IEC

Figure A.7 — Dependence of the moisture content of resin at the first interface
on resin thickness related to method B of moisture soak
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A.2| Procedure for moisture content measurement

Figure A.8 — Dependence of moisture content ofiresin at the first interface
on resin thickness related to condition B2 of method B of moisture soak

0,5 1 1,5
Resin thickness (mm)
IEC

The|moisture content of a device (MCD) is.'6ften used to provide an indication of moigture
content in SMDs. Measurement of the MCD-vshall, however, be used carefully for the folloying

reasons:

- hen the moisture soak does_net result in saturation, the moisture content of the res|n at
the first interface will not beg representative, since moisture distribution in SMDs can be
ariable. For example, th€ surface of the SMD can contain a high level of moigture

hereas the inner part of the device is dry, and vice versa;

— though the moisturetcontent of resin is equal, according to the ratio of resin in the deyice,

the MCD varies.

A prpcedure for measuring the moisture content of a device is described as follows:

the deviceé\is weighed with an accuracy of 0,1 mg per device (x);

e as permitted by the absolute maximum rating of storage temperature in the releyvant

pecification, the device is dried for 24 h at 150 °C or 48 h at 125 °C;

the device is re-weighed (y);

the device 1s allowed to cool down to room temperature for 30 min £ 10 min,

the moisture content of the device (MCD) is calculated using the following formula:

MCD:100[x_yj %
y
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A.3 Soldering heat methods

A.3.1 Temperature profile of infrared convection and convection reflow soldering
A.3.11 Method A time-temperature profiles

Solder heating temperature profiles, whose soldering time is shorter than that of method B,
specified in 6.4.2, shall be performed according to the temperature profile shown in Figure A.9
and Figure A.10 (where Tp, the peak package body temperature, is the highest temperature
that an individual package body reaches during moisture sensitivity level testing and o is the
time for the temperature taken between 7, and 7, - 5 °C).

needs to be controlled. On the other hand, since the heating damage to the semiconductpr is
depé¢ndent on the temperature of the body of the semiconductor, it is necessaryto’contro| the
body temperature for the soldering heat test.

In aftual soldering, in order to obtain good soldering, the temperature of the solder |oint

Sinde a large semiconductor has a large heat capacity, the temperatureof the body ddyring
actU{aI soldering does not rise easily, and since a small semiconductor has a small heat

capgqcity, there is a tendency for the temperature to rise easily; \Therefore, as showpn in
Table 4 or Table 5, it is necessary to change the temperature conditions with the size of the
body of the semiconductor.
2
® t (£ 3)S
g N
g R o
= T,(*9)
T -5<€
p
160 °C
140,5C
2 min
B 1 min _

Time
IEC

Figure A.9 — Temperature profile of infrared convection and convection
reflow soldering for Sn-Pb eutectic assembly
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Figure A.10 — Temperature profile of infrared convection‘and
convection reflow soldering for lead-free assembly

A.3.1.2 Method B time-temperature profiles

Table A.2 — Classification profiles

Profile feature Sn-Pb eutectic assembly Pb-free assembly

Ramip-up rate

3 °C s 'max. 3°C s~ max.
(Tgmhy tO Tp)
Preheat
Temperature min (7. ) 100 °C 150 °C
Temperature max (Tsmax) 150 °C 200 °C
Timg (T 10 Tonay) (45) 60 sto 120 s 60 to 120 s
Timg maintained above:
Temperature (7)) 183 °C 217 °C
Timg (1) 60 s to 150 s 60 s to 150 s
For users T_shall not exceed the |For users T_shall not exceed the
classification temperature in classification temperature in
Table 4. Table 5.
Peak package body temperature (7,) . .
P For suppliers T_ shall equal or For suppliers T_ shall equal orf
exceed the classification exceed the classification
temperature in Table 4. temperature in Table 5.
Timg (¢, ) 2~within 5 °C of the specified
clasgificgtion temperature (7,), see 20s?@ 30s?@
Figure.A A1
Ramp-down rate (7, to T, ) 6 °C s~ ' max. 6 °C s~ ' max.
Time 25 °C to peak temperature 6 min max. 8 min max.
Temperature min (7,.,) is the temperature at the start of preheat. Temperature max (7, ,,) is the temperature at
the end of preheat before ramp. ¢ is the time taken to heat from 7, to 7 .

All temperatures refer to the centre of the package, measured on the package body surface that is facing up
during assembly reflow, for example live-bug. If parts are reflowed in other than the normal live-bug assembly
reflow orientation, i.e. dead-bug, 7. should be within +2 °C of the live-bug T, and still meet the T, requirements,
otherwise the profile should be adjusted to achieve the latter.

Reflow profiles in this document are for classification/preconditioning and are not meant to specify board
assembly profiles. Actual board assembly profiles should be developed based on specific process needs and
board designs and should not exceed the parameters in this table.

For example, if T is 260 °C and time t is 30 s, this means the following for the supplier and the user:
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For a supplier: the peak temperature should be at least 260 °C. The time above 255 °C should be at least 30 s.
For a user: the peak temperature should not exceed 260 °C. The time above 255 °C should not exceed 30 s.

All components in the test load should meet the classification profile requirements.

2@ Tolerance for I is defined as a supplier minimum and a user maximum.
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g : N
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TL _________________ g_ ______________ N W
Tymax Preheat area & 1
\ o
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T
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25 >
B Time 25°C to peak _ Time

IEC
Figure A4 — Classification profile

A.3.p Temperature profile of vapour-phase soldering

Solder heating using the (vapour-phase soldering specified in 6.4.3 shall be performed
accqrding to the temperature profile shown in Figure A.12.

e

Temperature

215°C+5°C 40st4s

-

S
160 °C \
A_100°C
Y
2 min
__ 1min
Time
IEC

Figure A.12 — Temperature profile of vapour-phase soldering (condition 1I-A)
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A.3.3 Heating method by wave-soldering

The method of immersion into a solder bath as shown in Figure A.13 does not correspond
exactly with real wave soldering criteria because the molten solder does not enter the gap
between the PCB and the SMD's body during real wave-soldering. Consequently, the tem-
perature of the SMD during real wave-soldering is lower than that during the immersion
method into a solder bath. When the immersion method is performed for ICs and LSIs having
a large heat capacity, the device's body temperature becomes higher than that resulting from
the wave-soldering method, by between 10 °C and 80 °C. When SMDs are large, such as
quad flat packages (QFPs) and quad flat J-leaded packages (QFJs), the differential could be
between 50 °C and 80 °C. Consequently, the wave-soldering method as shown in Figure 2

sharm—wmmmmmmmrbyﬁapid
temperature rise at the first interface during solder heating.

Figure A.14 shows the relationship between the thickness of the SMD's body and the peak
temperature at the first interface under each type of solder heating. In SMDs having a stand-
off (fhe height between the bottom of the SMD's body and the bottom of the lead pin) of |less
than 0,5 mm (excluding lower thermal resistance SMDs having a heaty\sink), if the body
thickness of the SMD exceeds 2,0 mm and solder heating by methodsyA"and B is used] the
wave-soldering method can be omitted. Similarly, when the thickness“exceeds 3,0 mm|and
solder heating by methods A and B is used, the wave-soldering method can also be omijted.
For |SMDs having a stand-off exceeding 0,5 mm (see Figure A{15) or having a heat sink,
wave-soldering cannot be omitted because their body temperature will be higher than [that
shown in Figure A.14.

Solder bath

|
==

Molteh solder

IEC

Figure A:13 — Immersion method into solder bath
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a) Lower
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Figure A.14 — Relation between the infrared convection
reflow soldering and'wave-soldering

PCB

Higher stand-off

Molten solder::

Molten solder entered
into the gap

IEC

b) Higher

NOTE The reason for the differential of the SMD

Figure A.15 — Temperature in the body of the SMD during wave-soldering

temperature depends on the height of the stand-off.
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

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

Partie 20: Résistance des CMS a boitier plastique a I’effet combiné de

— rhumidité etdetachateurdebrasage

AVANT-PROPOS

h Commission Electrotechnique Internationale (IEC) est une organisation mondiale("de” normalig
mposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de '[EC). 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 dés Normes internatio
es Spécifications techniques, des Rapports techniques, des Spécifications accessiblés au public (PAS)

[oX-N-N-N-Nw

trevaux desquels tout Comité national intéressé par le sujet traité pewut ‘participer. Les organisg
internationales, gouvernementales et non gouvernementales, en liaison avée.FIEC, participent égalemen
travaux. L’IEC collabore étroitement avec I'Organisation Internationale~de” Normalisation (ISO), selon
conditions fixées par accord entre les deux organisations.

Les décisions ou accords officiels de I'lEC concernant les questions techniques représentent, dans la m
du possible, un accord international sur les sujets étudiés, étant(donné que les Comités nationaux de
intéressés sont représentés dans chaque comité d’études.

Leés Publications de I'lEC se présentent sous la forme de“yrecommandations internationales et sont ag
copmme telles par les Comités nationaux de I'lEC. Tous.les efforts raisonnables sont entrepris afin que
s'assure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsab
I'éventuelle mauvaise utilisation ou interprétation qui en’est faite par un quelconque utilisateur final.

Dpns le but d'encourager I'uniformité internationale,”les Comités nationaux de I'lEC s'engagent, dans to
mesure possible, a appliquer de fagon transparente les Publications de 'lEC dans leurs publications natio
el régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications nationalg
rdgionales correspondantes doivent étre indiquées en termes clairs dans ces derniéres.

L{IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépen
fdurnissent des services d'évaluationnde conformité et, dans certains secteurs, accédent aux marqug
copnformité de I'lEC. L’'IEC n'est responsable 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.

y|compris ses experts particuliers et les membres de ses comités d'études et des Comités nationaux de

pour tout préjudice (causé en cas de dommages corporels et matériels, ou de tout autre dommage de qu
nature que ce sait,.directe ou indirecte, ou pour supporter les colts (y compris les frais de justice) 4
depenses découlant de la publication ou de l'utilisation de cette Publication de I'lEC ou de toute

Publication ded’TEC, ou au crédit qui lui est accordé.
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rgférencées est obligatoire pour une application correcte de la présente publication.
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de brevets et de ne pas avoir signalé leur existence.

La Norme internationale IEC 60749-20 a été établie par le comité d'études 47 de I'lEC:
Dispositifs a semiconducteurs.

Cette troisieme édition annule et remplace la deuxiéme édition parue en 2008. Cette édition
constitue une révision technique.

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

a) incorporation d'un corrigendum de I'lEC 60749-20:2008 (deuxiéme édition),

b) inclusion d’un nouvel Article 3,
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c) inclusion de notes explicatives.

Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
47/2634/FDIS 47/2646/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.

Ce document a été rédigeé selon les Directives ISO/IEC, Partie 2.

Unelliste de toutes les parties de la série IEC 60749, publiées sous le titre général Dispositifs
a semiconducteurs — Méthodes d’essais mécaniques et climatiques, peut étre consultée spr le
site web de I'lEC.

Le qomité a décidé que le contenu de ce document ne sera pas modifié avant la dat¢ de
stabjlité indiquée sur le site web de I''EC sous "http://webstore.ie¢.ch" dans les données
relafives au document recherché. A cette date, le document sera
e rneconduit,

e gupprimé,

e rlemplacé par une édition révisée, ou

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

Partie 20: Résistance des CMS a boitier plastique a I’effet combiné de

’lhumidité et de la chaleur de brasage

d’applirafinn

résente partie de I'lEC 60749 fournit des moyens d’évaluer la résistance a la chaleu
age des semiconducteurs sous emballage comme les composants a boftier ‘plast

poutl montage en surface (CMS). Cet essai est destructif.

Les

Références normatives

documents suivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou p

de leur contenu, des exigences du présent document. Pour les Téférences datées, s
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réfé

IEC
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IEC

ion citée s’applique. Pour les références non datées, la derniére édition du documen
ence s’applique (y compris les éventuels amendements).

60068-2-20:2008, Essais d’environnement — Paftie 2-20: Essais — Essai T: Méth
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60749-3, Semiconductor devices - Mechanical and climatic test methods - Pa

Extdrnal visual examination
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60749-30, Dispositifs a semiconducteurs — Méthodes d’essais mécaniques
htiques — Partie 30: Préconditionnement des composants pour montage en surface

hermeétiques avant les essais de fiabilité
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60749-35, Dispositifs-~a~ semiconducteurs — Méthodes d’essais mécaniques
atiques — Partie 35: Mieroscopie acoustique pour composants électroniques a bd
fique

Termes et définitions

les besoins du présent document, les termes et définitions suivants s’appliquent.
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EC Electropedia: disponible a I'adresse http://www.electropedia.org/

SO Online browsing platform: disponible a I'adresse http://www.iso.org/obp

ographie acoustique

détermination des qualités physiques d'une substance connue en mesurant le temps que met
le son pour la traverser


http://www.iso.org/obp
https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

IEC

3.2

60749-20:2020 © IEC 2020 - 33 -

température de refusion dans la classification

T,

C

température maximale du corps pour laquelle le niveau de sensibilité a ’humidité (NSH) du
composant est vérifié par le fabricant de celui-ci et indiqué sur I'étiquette de mise en garde
et/ou a code-barres

3.3

fissure
séparation dans un corps

Note

3.4
orie

1 a l'article: Voir aussi déstratification (3.5).

ntation dead-bug (pattes en I’air)

orieptation d’un boitier dont les broches sont face dessus

3.5
dést
S€p3

Note

3.6
env
péri

ratification
ration interfaciale entre deux matériaux destinés a étre collés

1 a l'article: Voir aussi fissure (3.3).

ronnement non protégé
bde de temps autorisée apres le retrait d’'un sac étanche a 'humidité, I'’entreposage a

ou la cuisson au four a sec et avant le processus de€)refusion de brasure

Note
uniqy
défai

3.7
orie
orie

3.8

nive
NSH
vale
absq

3.9

abs
expq
Spéd

1 a l'article: Pour les besoins du présent document, un environnement non protégé "illimité" dé
ement les défaillances liées a I'humidité/refusion et ne tient pas compte des autres mécanisme
lance ou des problémes de durée de conservation*dus au stockage a long terme.

ntation live-bug (broches en bas)
htation d’un boftier reposant sur’ses broches

au de sensibilité a '’humidité

rbée lorsqu’il est soumis au brasage par refusion

brption
sitionyd’un composant pendant une durée déterminée a une température et une hum
ifi€es

secC

signe
s de

ur nominale indiquant la sensibilité d’'un composant aux dommages causés par ’humjdité

idité

4

Description générale

Des craquelures dans le boitier et des défaillances électriques des CMS a boitier plastique
peuvent apparaitre lorsque la chaleur de brasage augmente la pression de vapeur de
’humidité absorbée dans les CMS lors du stockage. Ces problémes sont évalués. La présente
méthode d’essai consiste a évaluer la résistance a la chaleur des CMS aprés les avoir
plongés dans un milieu simulant ’humidité absorbée lors du stockage en magasin ou dans un
emballage avec dessiccant. Les valeurs des niveaux de sensibilité a I'humidité (NSH)
générées par le présent document sont utilisées pour déterminer les conditions d’absorption
pour le préconditionnement conformément a I'lEC 60749-30.
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5 Appareillage d’essai et matériaux

5.1 Chambre d’humidité

La chambre d’humidité doit créer un environnement respectant la température et ’humidité
relative définies en 6.3.

5.2 Appareillage de brasage par refusion

L’appareillage de brasage par refusion par convection infrarouge, par convection et en phase

: . . . " - de
age définies en 6.4.2 et en 6.4.3. Les réglages de I'appareillage de brasage par refusion
doivent étre réalisés a l'aide des profils de températures de la surface supérieurq de
I’éprouvette, mesurées conformément a la Figure 1, pendant que I'éprouvette est soumise a
la chaleur de brasage.

Adhésif ou ruban mince

\@ «— Thermaocoeuple

Bh\://f Il\ Résmel' %\ﬁ }

N\
2 Support 2

N N\
IEC

Puce

Il corjvient que I’adhésif ou le ruban mince posséde une-bonne conductivité thermique.

Figure 1 — Méthode de mesure du’profil de température d’'une éprouvette

5.3 | Support

Sauf indication contraire dans™la spécification applicable, on peut utiliser pour le sugport
n'importe quel matériau de gircuit tel que la fibre de verre époxyde ou polyimide. L’éprouyette
doit |étre placée sur le support selon les méthodes habituelles et dans la position indiquée|a la
Figure 1. Si la mise en place de I'éprouvette, selon la Figure 1, nécessite le changement de
forme des conducteurs,et entraine des anomalies dans les mesures électriques ultérieurgs, il
est possible de choisir une méthode évitant de changer la forme des conducteurs et gette
posgibilité doit étre ‘mentionnée dans la spécification applicable.

5.4 | Appareillage de brasage a la vague

L’apparejllage de brasage a la vague doit étre conforme aux conditions données en 6(4.4.

5.5 Solvant pour brasage par refusion en phase vapeur

Le perfluorocarbone (de I'isobuténe perfluoré) doit étre utilisé.

5.6 Flux

Sauf précision contraire dans la spécification applicable, le flux doit comprendre en masse 25 %
de colophane et 75 % d’alcool isopropylique, selon les spécifications de I’Annexe B de
I'IEC 60068-2-20:2008.
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5.7 Brasure

Une brasure dont la composition est spécifiée dans le Tableau 1 de I'l[EC 60068-2-20:2008
doit étre utilisée.

6 Procédure

6.1 Mesures initiales

6.1.1 Examen visuel

L’examen visuel, comme spécifié dans I'lEC 60749-3, doit étre réalisé avant I'essai=Jl|faut
préter une attention particuliere aux fissures externes et aux gonflements a détecten'soup un
grogsissement de 40X.

6.1.2 Mesure électrique

Les | essais électriques doivent étre effectués selon les exigences ,de la spécification
applicable.

6.1.3 Controdle interne par tomographie acoustique

Sauf précision contraire dans la spécification applicabley)des fissures et déstratificafions
intenes de I'éprouvette doivent étre contrdlées par tomographie acoustique conformémgnt a
I'IEG 60749-35.

6.2 | Séchage

Sauf précision contraire dans la spécification applicable, I’éprouvette doit étre étdivée
a 125 + 5 °C pendant au moins 24 h.

NOTE 1 Ce temps/température est modifié siles données de désorption du dispositif particulier soumis a pssai
montfent qu’une condition différente est exigée pour obtenir un bofitier "sec" en démarrant en conditions humigles a
85 °Q/85 % HR.

NOTE 2 Si un essai d’étuvage est-interrompu pendant plus de 15 min, la durée totale de I'interruption est ekclue
du tgmps d’étuvage. La durée @’interruption est prise en compte (si elle n’est pas supérieure a 1 h),| puis

réincprporée pour assurer un minimum de 24 h. Par exemple, si I'interruption est de 45 min, alors le temps tofal de
I’essgi d’étuvage est de 24 h et 45 min. Si elle est supérieure a 1 h, I’étuvage est relancé pendant 24 h.

6.3 | Absorption d’humidité

6.3. Généralités

Sauf précisioen contraire dans la spécification applicable, les conditions d’absorption
idité,"doivent étre choisies selon la méthode d’emballage de I’éprouvette (voir Af1.1,
xe’A). Si I'étuvage de I’éprouvette avant le brasage est précisé dans la spécificgtion

6.3.2 Conditions relatives aux CMS sous emballage sans dessiccant

La condition d’absorption d’humidité doit étre choisie dans le Tableau 1, selon la limite
autorisée pour le stockage réel (voir A.1.2.1).


https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

- 36 — IEC 60749-20:2020 © |IEC 2020

Tableau 1 — Conditions d’absorption d’humidité pour CMS sous emballage sans

dessiccant
. Température Humidité relative Durée Limite autorisée pour le
Condition °c % h stockage réel
A1 ou B1 85+2 85+5 168 + 24 <30 °C, 85 % HR

HR

: humidité relative

NOTE Les conditions A1 et B1 indiquent une absorption d’humidité pour les CMS sous emballage sans
dessiccant selon la méthode A ou B.

6.3
6.3

.3 Absorption d’humidité pour CMS sous emballage avec dessiccant

.3.1 Généralités

Pouf les CMS sous emballage avec dessiccant, les conditions d’absorption d’hum
spégifiées dans la méthode A, Tableau 2, ou la méthode B, Tableau 3,-peuvent étre utilis
Pouf les CMS sous emballage avec dessiccant, le conditionpément pour absory
d’hu[:idité comprend deux phases. La premiére phase est destinée a simuler I'absorf

d’hu

La

idité du CMS avant I'ouverture de '’emballage avec dessiccant ou de I'armoire sé
geconde phase de conditionnement vise a simuler I'absorption d’humidité du CMS

cours du stockage aprés l'ouverture de I'emballage avec dessiccant en vue du brag

(en

vironnement non protégé). Le conditionnement pour absorption d’humidité pour les (

soug emballage avec dessiccant doit étre choisi a partit. de la méthode A ou B. La métho
doit| étre utilisée lorsque I’humidité relative dans{ l'’emballage avec dessiccant ou ¢

I'ar

mét

oire seche est spécifiée par le fabricant comme se situant entre 10 % et 30 %

dang I'armoire séche est spécifiée par le fabricant comme étant inférieure a 10 %.

6.3

.3.2 Méthode A

Sauf précision contraire dans la spécification applicable, le conditionnement de la pren
phase de A2 indiqué dans le Tableau 2 doit étre exécuté. Ultérieurement, le conditionner

de

ln seconde phase de A2 indiqué dans le Tableau 2 doit étre exécuté dans les 4 h

suivent la fin de la premiére-phase de conditionnement (voir A.1.2.2).

L’hu
sup

du

ieure de 'humidité relative a l'intérieur du sac étanche a 'humidité. L’humidité rel
¢onditionnement_de la seconde phase doit étre la méme que dans les conditions

environnement nonh ‘protégé.

Si
éta
les

che(a)'humidité et celles de I’environnement non protégé peuvent étre spécifiées ¢
onditions pour 'absorption d’humidité du Tableau 2.

Inidité relative du €anditionnement de la premiére phase doit étre la méme que la Ilnite
r t

idité
ges.
tion
tion
che.

au
age
CMS
e A
jlans

La

ode B doit étre utilisée lorsque I'humidité relative dans I’emballage avec dessiccant ou

iére
nhent
qui

ive
d’'un

sac
lans

Iia spécification correspondante I'exige, les conditions d’essai autres que celles du
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Tableau 2 — Conditions d’absorption d’humidité pour CMS sous emballage avec
dessiccant (méthode A)

Conditions de stockage

Conditions d’absorption

Condition , e x I’emballage avec en environnement n
d’humidité . P
dessiccant et dans protégé

I’armoire séche

autorisées dans Conditions de stockage

on

Conditionnement de la (85 % 2) °C, (30 £ 5) % HR,
premiere phase A2

° 0 _
168 E‘(‘)h <30 °C, 30 % HR, 1 an

Con

itionnement de |a B0 +2)°C (70 +5) % HR

secdnde phase A2

— < ° 0,
168 E‘(‘) h 30 °C, 70 % HR, 16

B h

HR:

Humidité relative

NOT
dessi
dessi
la co
circu

F 1 La premiére phase de conditionnement représente les conditions de stockage(dans I’emballage
ccant et dans l'armoire séche, ainsi que l'augmentation de I’humidité relativel [dans I'’emballage
ccant suite au réemballage des CMS chez le distributeur et lors du contrdle d’entrgé 'de I'utilisateur. Lo
hdition A2 est appliquée, les CMS sont emballés dans un sachet étanche a |'humidité avec des réglef
ts intégrés et des dessiccants dans les quelques semaines qui suivent le-séchage. lls peuvent alorg

sounlis a des ouvertures temporaires multiples du sachet étanche a I'humiditéc(pendant plusieurs heures ch

fois).
dessi

Le réemballage et le contréle des CMS sont possibles tant que I'indicateur-d’humidité dans I'’emballage
ccant indique moins de 30 % d’humidité relative, étant donné quees CMS récupérent I'état initi

I'humlidité absorbée dans les quelques jours qui suivent le réemballagesBans ce cas, la mesure de la tene

humi
Une

NOT
satur
armo

ité des CMS (voir A.2) n’est pas nécessaire en tant que contréle’d’humidité de I’emballage avec dessiq
érification de I'indicateur d’humidité est suffisante pour le contréle.d’humidité.

F 2 Lorsque le conditionnement de la premiére phase~pour absorption d’humidité n’aboutit pas §
htion, le temps d’absorption est étendu a 336 h, car les¢CMS dans un emballage avec dessiccant oy
re séche sont saturés par I'humidité accumulée aucours d’'un stockage de longue durée. Le t

d’abdorption d’humidité est réduit lorsque la saturation estiatteinte lors de la premiére phase de conditionnemg

6.3.

8.3 Méthode B

Le gonditionnement pour absorption :d“humidité doit étre choisi dans le Tableau 3 selor
conditions de stockage en environnement non protégé précisées dans la spécificd
applicable (voir A.1.2.3).

Tableau 3 — Conditions,d’absorption d’humidité pour CMS sous emballage avec
dessiccant (méthode B)

avec
avec
sque
tes a
étre
aque
avec
bl de
ur en
cant.

une

une

Emps
nt.

les
tion

Conditions globales depuis
I’étuvage jusqu’a
I’emballage avec
dessiccant et son

ouverture temporaire

Conditions d’absorption
d’humidité

Conditions de stockagg

Condition A
environnement non pro

b en
tégé

(85 £ 2) °C, (60 + 5) % HR,
B2 24 <30°C, 60 % HR, 24 h <30°C, 60 % HR, 1 g
168 ~24 h

(30 £ 2) °C, (60 + 5) % HR,
24
696 2% h

<30 °C, 60 % HR,

B2a .
4 semaines

<30 °C, 60 % HR, 24 h

(30 + 2) °C, (60 + 5) % HR,

B3 192 2%

<30°C, 60 % HR, 24 h <30 °C, 60 % HR, 168

h

(30 £2) °C, (60 + 5) % HR,

B4 96 *2* h <30°C, 60 % HR, 24 h <30°C, 60 % HR, 72
-0

h

(30 + 2) °C, (60 + 5) % HR,

B5 70 24 4 <30 °C, 60 % HR, 24 h <30 °C, 60 % HR, 48
-0

h
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Conditions globales depuis
I’étuvage jusqu’a
I’emballage avec
dessiccant et son

ouverture temporaire

Conditions d’absorption

Condition d’humidité

Conditions de stockage en
environnement non protégé

(30 £2) °C, (60 + 5) % HR,

B5a 48 2 h <30°C, 60 % HR, 24 h <30 °C, 60 % HR, 24
-0

h

(30 £ 2) °C, (60 + 5) % HR

B6 6 > h

<30°C,60 % HR, 6h

HR:

relibd Lo
romrarreTeTratve

NOT
prem

Il cq

éta
les
une
dans

tengur en humidité des CMS, comme représenté en A.2.

intéirés et autres matériaux, soit totalement séché juste avant 'emballage dans le sa

F Les conditions d’absorption d’humidité de B2 & B6 englobent les deux phases de conditionneme
ere phase (30 °C, 60 % HR, 24 h) et la deuxiéme phase en environnement non protégé.

nvient que le contenu de I'emballage avec dessiccant des CMS, réglettes a cir

che a I'humidité et il convient que le dessiccant soit totalement sec.)La raison en est
atériaux humides et les dessiccants dégradés dégagent de la’vapeur d’eau, provoq

I’emballage avec dessiccant soit vérifiée par lI'indicateur'd’humidité et la mesure d

ht: la

Cuits
chet
que
uant

humidité relative dans I’emballage supérieure a 10 %. Il convient que I'humidité relative

e la

Le stockage des CMS dans une armoire séche au liew,d’in emballage avec dessiccant p’est

pas
arm

Il c
cong
cong
mise

le stockage en environnement non protégé.

6.4
6.4.

Sau
chal
La n
a 6.
nom

recommandé, car il n'est pas possible d’obtenir_ Gne humidité relative trés faible dans
hire séche.

bnvient que les conditions individuelles> de la méthode B englobent I'ensemble
itions de stockage depuis I'étuvage des' CMS jusqu’a leur brasage. Il convient que
itions incluent la durée du stockageldans le local, depuis I’étuvage des CMS jusqu
en emballage avec dessiccant, Feuverture temporaire de I'emballage avec dessicca

Chaleur de brasage
Généralités
indication contraire dans la spécification applicable, I’éprouvette doit étre soumise

eur de brasage _dans les 4 h qui suivent la fin de I'absorption d’humidité ou de I’étuv
néthode et les\conditions relatives a la chaleur de brasage doivent étre choisies de §

bre de.cycles de chaleur de brasage doit étre compris entre un et trois. Sauf préci

plus| dun-cycle est choisi, I'éprouvette doit étre refroidie jusqu’a une température inféri

ab

conJaire dans la spécification applicable, il faut appliquer un cycle de chaleur de brasag

une

des
ces
ala
Nt et

ala
age.
4.2

1.4 selonida spécification applicable. Quelle que soit la méthode d’essai employée, le

sion
b. Si
Bure

°C’avant chacun des autres cycles

NOTE La spécification applicable peut stipuler un temps de stockage supérieur a 4 h aprés la fin de I'absorption
d’humidité ou de I’étuvage, si 'absorption d’humidité et le séchage qui interviennent pendant un stockage dans le

local

6.4.2

de plus de 4 h n’affectent pas I’éprouvette.

par convection

6.4.2.1 Préparation

L'ép

rouvette doit étre placée sur le support.

Méthode de chauffage par brasage par refusion par convection infrarouge ou


https://iecnorm.com/api/?name=2ecdd7f0be80da07317687cbc8e8d92c

IEC

60749-20:2020 © IEC 2020 -39 -

6.4.2.2 Préchauffage

Sauf indication contraire dans la spécification applicable, I'éprouvette doit étre préchauffée
dans une gamme de conditions de températures figurant en A.3.1, pendant 60 s a 120 s dans
’appareillage de brasage par refusion.

6.4.2.3 Chauffage de la brasure

Apres le préchauffage, la température de I'éprouvette doit étre augmentée jusqu’'a la
température de créte et ensuite étre diminuée pour atteindre la température ambiante. Les
conditions de chauffage doivent étre choisies dans le Tableau 4 ou le Tableau 5 selon la

tem

NOT
en cd
en cg

NOT
Figur

NOT
brocH
corpg

NOT
de cr|
L util

NOTH
volun
boitig
persi

NOTH

d’assemblage sans plomb sont évalués a I'aide des\températures et des profils de classification sans plomb d

spéll'rlcatlon applicable dependant des conditions reelles de brasage. Les tolerancey

érature et de temps sont indiquées en A.3.1.

F 1 Dans le Tableau 4 et le Tableau 5, les conditions de la méthode A sont appliquées poure)brasagg
ndition de profil court de température et les conditions de la méthode B sont appliquées pourle brasagq
ndition de profil long de température.

F 2 A la suite du préchauffage, la température de I'éprouvette suit les valeurs indiquées a la Figure A.9
e A.10 ou dans le Tableau A.2 concernant les profils de températures.

F 3 Le "volume" du boitier exclut les broches externes (par exemple billesy, bossages, plages d’ac
es) et/ou dissipateurs thermiques non intégrés. Le volume du boitier inClut’les dimensions extérieurg
de boitier, qu’il ait une cavité ou qu’il soit un boftier passif.

F 4 A la discrétion du fabricant du dispositif, mais pas de I'assembleur/utilisateur de la carte, la tempér
Bte du corps de boitier maximale (T ) peut dépasser les valeurs spécifiées dans le Tableau 4 ou le Tabl¢g
sation d’une Tp plus élevée ne modifie pas la température de glassification (7).

E 5 La température maximale des composants atteinte al) eours de la refusion dépend de I'épaisseur
e du boitier. L'utilisation de processus par refusion par convection réduit les gradients thermiques
rs. Cependant, les gradients thermiques dus aux différences de masse thermique des boitiers CMS pe
Ster.

E 6 Les niveaux de sensibilité a I'’humidité*des composants destinés a étre utilisés a un procg

de

réel
b réel

L a la

tueil,
s du

ature
au 5.

et du
lentre
ivent

ssus
Bfinis

dans|le Tableau 4 et le Tableau 5, que le processus soit avec ou sans plomb.
Tableau 4 — Processus eutéctique Sn-Pb — Températures de refusion dans la
classification (T,)
Temps a 5 °C prés Température pour le volume
Epaisseur . de la température 3
de |boitier Méthogg de la classification mm
spécifiée < 350 350 a 2 000 <2000

mm s °C °C °C
£ 2,5 Méthode A 10 240 240 225
Méthode B 20 240 225 225
e 245 Méthode A 10 240 240 225
Méthode B 20 225 225 225
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Tableau 5 — Processus sans Pb — Températures de refusion dans la classification (7)

Temps a 5 °C prés Température pour le volume
Epaisseur . de la température 3
de boitier Méthode de la classification mm
spécifiée < 350 350 4 2 000 >2000
mm s °C °C °C
10
Méthode A
<1,6 20 260 260 260
Méthode B 30
10
Méthode A
1,6a25 20 260 250 245
Méthode B 30
10
Méthode A
b 2,5 20 250 245 245
Méthode B 30

6.4.3 Méthode de chauffage par brasage par refusion en/phase vapeur
6.4.3.1 Préparation

L’éprouvette doit étre placée sur le support.

6.4.3.2 Préchauffage
Sauf indication contraire dans la spécification’applicable, I’éprouvette doit étre préchauffge a

une [température comprise entre 100 °C et 460 °C pendant 1 min a 2 min dans I'appareillage
de brasage en phase vapeur.

6.4.3.3 Chauffage de la brasure
La {empérature de I’éprouvette doit étre augmentée aprés le préchauffage. Lorsqug la

température de I’éprouvette aatteint (215 + 5) °C, elle doit étre maintenue pendant (40 + 4) s,
comme indiqué dans le Jableau 6 (se référer a A.3.2).

Tableau, 6 — Condition de chauffage du brasage en phase vapeur

Température Temps
Condition
°C s
I-A 215+ 5 404

6.4.4 Méthode de chauffage par brasage a la vague
6.4.41 Préparation

La surface inférieure de I'éprouvette doit étre fixée au support par un adhésif défini dans la
spécification applicable. Sauf précision contraire dans la spécification applicable, il ne faut
pas appliquer de flux a I’éprouvette ni au support.

Si du flux est appliqué, la vaporisation de solvant dans le flux peut affecter '’échauffement de
I’éprouvette. De ce fait, il convient de ne pas appliquer le flux sur le corps de I’éprouvette,
mais de I'appliquer uniquement sur les broches aussi modérément que possible.
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