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Foreword

The text of document 47/1989/FDIS, future edition 2 of IEC 60749-20, prepared by IEC TC 47,
Semiconductor devices, was submitted to the IEC-CENELEC parallel vote and was approved by
CENELEC as EN 60749-20 on 2009-09-01.

This European Standard supersedes EN 60749-20:2003.
The main changes are as follows:

to reconcile certain classifications of EN 60749-20 and those of IPC/JEDEC J-STD-020C;

reference EN 60749-35 instead of Annex A of EN 60749-20:2003;

update for lead-free solder;

correct certain errors in EN 60749-20:2003.

The following dates were fixed:

— latest date by which the EN has to be implemented
at national level by publication of an identical
national standard or by endorsement (dop) 2010-06-01

— latest date by which the national standards conflicting
with the EN have to be withdrawn (dow) 2012-09-01

Annex ZA has been added by CENELEC.

Endorsement notice

The text of the International Standard IEC 60749-20:2008 was approved by CENELEC as a European
Standard without any modification.
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Annex ZA
(normative)

Normative references to international publications
with their corresponding European publications

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

NOTE When an international publication has been modified by common modifications, indicated by (mod), the relevant EN/HD
applies.

Publication Year
IEC 60068-2-20 2008

IEC 60749-3 -

IEC 60749-35 .

Title EN/HD Year

Environmental testing - EN 60068-2-20 2008
Part 2-20: Tests - Test T: Test methods for

solderability and resistance to soldering heat

of devices with leads

Semiconductor devices - Mechanical and EN 60749-3 2002 ?
climatic test methods -
Part 3: External visual examination

Semiconductor devices - Mechanical and EN 60749-35 2006 2
climatic test methods -

Part 35: Acoustic microscopy for plastic

encapsulated electronic components

1)

2)

Undated reference.

Valid edition at date of issue.
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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 soldering heat of
semiconductors packaged as plastic encapsulated surface mount devices (SMDs). This test is
destructive.

2 Normative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of
the referenced document (including any amendments) applies.

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

IEC 60749-3, Semiconductor devices — Mechanical and climatic test methods — Part 3: External
visual inspection

IEC 60749-35, Semiconductor devices — Mechanical and climatic test methods — Part 35:
Acoustic microscopy for plastic encapsulated electronic components

3 General description

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

4 Test apparatus and materials

4.1 Humidity chamber

The humidity chamber shall provide an environment complying with the temperature and
relative humidity defined in 5.3.

4.2 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 5.4.2
and 5.4.3. 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.
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Adhesive agent or thin tape

_,_,—_ <§—— Thermocouple

Lead plns
Resin

Holder

IEC 1746/01

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

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

4.3 Holder

Unless otherwise detailed in the relevant specification, any board material, such as epoxy
fibreglass or polyimide, may be used for the holder. The specimen shall be placed on the
holder by the usual means and in a position as shown in Figure 1. If the position of the
specimen, as shown in Figure 1, necessitates changing the shape of terminations and results

in subsequent electrical measurement anomalies, a position that avoids changing the shape of
terminations may be chosen, and this shall be specified in the relevant specification.

4.4 Wave-soldering apparatus

The wave-soldering apparatus shall comply with conditions given in 5.4.4. Molten solder shall
usually be flowed.

4.5 Solvent for vapour-phase reflow soldering

Perfluorocarbon (perfluoroisobutylene) shall be used.

4.6 Flux
Unless otherwise detailed in the relevant specification, the flux shall consist of 25 % by weight

of colophony in 75 % by weight of isopropyl alcohol, both as specified in Annex B of IEC 60068-
2-20:2008.

4.7 Solder

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

5 Procedure

5.1 Initial measurements
51.1 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.
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5.1.2 Electrical measurement

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

5.1.3 Internal inspection by acoustic tomography

Unless otherwise detailed in the relevant specification, internal cracks and delamination in the
specimen shall be inspected by acoustic tomography in accordance with IEC 60749-35.

5.2 Drying

Unless otherwise detailed in the relevant specification, the specimen shall be baked at 125 °C
+ 5 °C for at least 24 h.

5.3 Moisture soak

5.3.1 General

Unless otherwise detailed in the relevant specification, moisture soak conditions shall be
selected on the basis of the packing method of the specimen (see A.1.1). If baking the

specimen before soldering is detailed in the relevant specification, the specimen shall be baked
instead of being subject to moisture soak.

5.3.2 Conditions for non-dry-packed SMDs

The moisture 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

ie Temperature Relative humidity Duration time Permissible limit on
Condition o
C % h actual storage
A1 or B1 85+ 2 85t5 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.

5.3.3 Moisture soak for dry-packed SMDs
5.3.3.1 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 between 10 %
and 30 %. Method B shall be used when the relative humidity in the dry pack or dry cabinet is
specified by the manufacturer as being below 10 %.
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5.3.3.2 Method A

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

The relative humidity of the first stage conditioning must be the same as the upper limit of the
relative humidity inside the moisture barrier bag. The relative humidity of the second stage
conditioning must be the same as the conditions of floor life.

Where required in the relevant specification, test conditions other than those of the moisture
barrier 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 in the dry Condition of
conditions pack and the dry floor life
cabinet
A2 first-stage (85 +2)°C, (30 £5) % RH,
conditioning 168 % n <30 °C, 30 % RH, 1 year -
A2 second-stage (30 £2) °C, (70 £ 5) % RH,
conditioning 168 23 h - <30 °C, 70 % RH, 168 h
RH: Relative humidity

NOTE 1 The first stage of conditioning represents storage conditions in the dry pack and the dry cabinet, as well
as increasing relative humidity in the dry pack, by repacking the SMDs at the distributor's facility and the user's
inspection facility. When condition A2 is applied, the SMDs should be packed into a moisture-proof bag with IC
trays and desiccants within a few weeks of drying. They may then be subjected to multiple temporary openings 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.

5.3.3.3 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 baking
Condition Moisture soak conditions to dry packing and temporary Condition of floor life
opening of the dry pack

(85 + 2) °C, (60 + 5) % RH,

30 °C, 60 % RH
B2 30 °C, 60 % RH, 24 h < ' '
168 2 h <30°C. 60 % RH, 1 year

(30 £ 2) °C, (60 + 5) % RH,

° o <30 °C, 60 % RH,
B2a 696 tzzi h <30 °C, 60 % RH, 24 h 4 weeks

(30 £ 2) °C, (60 + 5) % RH,

B3 192 %24 1 <30 °C, 60 % RH, 24 h <30 °C, 60 % RH, 168 h
-0

(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 70%2% | <30 °C, 60 % RH, 24 h <30 °C, 60 % RH, 48 h
-0

(30 £ 2) °C, (60 + 5) % RH,

B5a 482 h <30 °C, 60 % RH, 24 h <30 °C, 60 % RH, 24 h
-0

(30 £ 2) °C, (60 + 5) % RH,

B6 o4 <30 °C, 60 % RH, 6 h
6 o h

RH: Relative humidity

NOTE 1 Moisture soak conditions from B2 to B6 consist of the first-stage conditioning (30 °C, 60 % RH, 24 h) and
the second-stage conditioning (floor life).

NOTE 2 Contents in the dry pack of SMDs, IC trays and other materials, should be fully dried just before packing
into the moisture-proof bag and the desiccant should be completely dry. This is because moist materials and
degraded desiccants give off water vapour, causing the relative humidity in the dry pack to exceed 10 %.
The relative humidity in the dry pack should be verified by the humidity indicator and the moisture content
measurement of the SMDs, as shown in Clause A.2.

NOTE 3 Storage of SMDs in a dry cabinet instead of a dry pack is not recommended because very low relative
humidity cannot be obtained in a dry cabinet.

NOTE 4 The individual conditions of method B should cover total storage condition from baking the SMDs to
soldering them, and this should include the duration time of room storage from baking the SMDs to packing them
into the dry pack, temporary opening of the dry pack and the floor life.

5.4 Soldering heat
5.41 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 5.4.2 to 5.4.4 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 over
4 h, a storage time exceeding 4 h following the completion of moisture soak or the baking may be detailed in the
relevant specification.

5.4.2 Method of heating by infrared convection or convection reflow soldering

5.4.2.1 Preparation

The specimen shall be put on the holder.

5.4.2.2 Preheating

Unless otherwise specified in the relevant specification, the specimen shall be preheated at a
temperature conditions range shown in A.3.1 for 60 s to 120 s in the reflow soldering apparatus.

5.4.2.3 Solder heating

Following preheating, the temperature of the specimen shall be raised to peak temperature and
then lowered to room temperature. The heating condition shall be selected from Table 4 or
Table 5 in accordance with the relevant specification depending on the actual soldering
conditions. Tolerances of temperature and time are shown in A.3.1.

NOTE 1 In Tables 4 and 5, the conditions of Method A are applied for actual soldering on condition of short
temperature profile, and the conditions of Method B are applied for actual soldering on condition of long
temperature profile.

NOTE 2 Following preheating, the temperature of the specimen should follow the values as indicated in the profile
given in Figure A.9, Figure A.10 or Table A.2.

Table 4 — SnPb eutectic process — Classification reflow temperatures

Temperature
Time within 5 °C of for volume
Package specified mm?3
thickness Method classification
mm temperature <350 350 - 22000
s °C 2 000 °C
°C
<25 Method A 10 240 240 225
Method B 20 240 225 225
>2,5 Method A 10 240 240 225
Method B 20 225 225 225
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Table 5 — Pb-free process — Classification reflow temperatures

Package Method Time within 5°C of the Temperature for volume
thickness specified classification mm3
mm temperature
s <350 350 -2 000 >2 000
°C °C °C
<1,6 Method A 10 260 260 260
20
Method B 30
1,6 -2.5 Method A 10 260 250 245
20
Method B 30
>2,5 Method A 10 250 245 245
20
Method B 30

5.4.3 Method of heating by vapour-phase reflow soldering
5.4.3.1 Preparation

The specimen shall be put on the holder.

5.4.3.2 Preheating

Unless otherwise specified in the relevant specification, 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.

5.4.3.3 Solder heating

The temperature of the specimen shall be raised after preheating. When the temperature of the
specimen 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).

Table 6 — Heating condition for vapour-phase soldering

Condition Tempoerature Time
C s
I1-A 215+ 5 40+ 4

5.4.4 Method of heating by wave-soldering
5.4.4.1 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.

NOTE 1 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.



BS EN 60749-20:2009

60749-20 © IEC:2008 -13 -

NOTE 2 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 soldering heat of methods A and B. SMDs whose body thickness
exceeds 3,0 mm are tested by soldering heat by condition I-B. Wave-soldering of conditions IlI-A and 1lI-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).

5.4.4.2 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.

5.4.4.3 Solder heating

Following preheating, the specimen and the holder shall be immersed into flowing molten
solder, as shown in Figure 2. The immersion condition shall be selected from Table 7.

Flowing molten

/ Holder solder

o

Specimen Direction Direction

IEC 1747/01

IEC 1748/01

Figure 2a — Start of immersion Figure 2b — End of immersion
Figure 2 — Heating by wave-soldering

Table 7 — Immersion conditions for wave-soldering

Condition Temperatlire of solder Immersing time Actual soldering
C s method
l-A 260+ 5 5+ 1 Single-wave
1-B 260+ 5 10 + 1 Double-wave

5.4.4.4 Cleaning

If the flux is applied, it shall be removed by a cleaning method detailed in the relevant
specification.

5.5 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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5.6 Final measurements
5.6.1 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
magnification of 40x.

5.6.2 Electrical measurement

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

5.6.3 Internal inspection by acoustic tomography

Unless otherwise specified in the relevant specification, internal cracks and delamination in the
specimen shall be inspected by acoustic tomography in accordance with IEC 60749-35.

6 Information to be given in the relevant specification

Subclause
a) Material of holder 4.3
b) Position of specimen on the holder 4.3
c) Composition of flux 4.6
d) Number of test specimens 5
e) Iltem and failure criteria for initial measurement 5.1
f) Preconditioning 5.2
g) Method of moisture soak 5.3
h) Conditions of drying 5.2
i) Baking conditions instead of the moisture soak 5.3
i) Method of moisture soak for dry packed SMDs 5.3.3
k) Period between the stages of moisture soak conditioning 5.3.3.2
I) Conditions of first-stage and second-stage conditioning
and whether another condition is needed 5.3.3.2
m) Soak time of the first-stage conditioning if 168 h of soak time 5.3.3.2
is insufficient
n) Moisture soak conditions for SMDs stored in completely 5.3.3.3
dried dry pack
0) Moisture soak conditions for non-dry-packed SMDs 5.3.2
p) Period between finish of moisture soak and soldering heat 5.4.1
g) Method and condition of soldering heat 5.4.1
r) Number of cycles of soldering heat 541
s) Preheat conditions for infrared convection and convection 5.4.2.2
reflow soldering
t) Heating conditions for infrared convection and convection 5.4.3.3
reflow soldering
u) Preheat conditions for vapour-phase reflow soldering 5.4.3.2
v) Adhesion method 5.4.4 .1

w) Preheat conditions for wave-soldering 5.4.4.2
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x) Cleaning method for flux
y) Recovery conditions
z) Item and failure criteria for final measurement

5444
5.5
5.6
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Annex A
(informative)

Details and descriptions of test method on resistance
of plastic encapsulated SMDs to the combined effect of moisture
and soldering heat

A.1 Description of moisture soak

A.1.1 Guidance for moisture soak

Method A and method B of moisture soak of 5.3 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.

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

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

A.1.2 Considerations on which the condition of moisture soak is based
A1.2.1 General description of moisture soak

The presence of moisture in SMDs is caused by diffusion of water vapour into the resin. The
moisture content of the resin needs to be examined, since package cracking during soldering
emanates from near the die pad or the die. Examples of characteristics for moisture soak at
85 °C, 85 % relative humidity, are shown in Figure A.1. In the case where the resin thickness
from the bottom surface of the package to the die pad is 1 mm, Figure A.1 indicates that over
168 h are needed for saturation to take place.

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

Saturation 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
speed of water vapour into resin depends only on temperature. Given the resin thickness as
defined in Figure A.2, saturating moisture time at 85 °C depends on the resin thickness
as shown in Figure A.3. It would appear that, for a normal SMD whose resin thickness is
from 0,5 mm to 1,0 mm, 168 h of moisture soak time are required.
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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.

10
8 168 h
Emg 6 L 72h
35
S 48 h
o €
o _ T
23
20
2. 2¢ 24 h
0 1 1 1 T 8h
0 0,2 0,4 0,6 0,8 1

‘\—I Back surface of SMD | | Die pad |—/

Distance from back surface of SMD mm

IEC 1749/01

Figure A.1 — Process of moisture diffusion at 85 °C, 85 % RH

Die pad

IEC 1750/01

NOTE “a” or “b”: the thicker of the two is defined as the resin thickness and the top surface of the die or the
bottom surface of the die pad is defined as the first interface.

Figure A.2 — Definition of resin thickness and the first interface
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Figure A.3 — Moisture soak time to saturation at 85 °C
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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

Condition Actual conditions of storage soak at 85 °C
%
A2 30 °C max., 30 % RH max. 30£5
Table 1 30 °C max., 85 % RH max. 85t5
B2 30 °C max., 60 % RH max. 605
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Figure A.5 — Dependence of moisture content of resin at the first interface
on resin thickness under various soak conditions

A.1.2.2 Moisture soak conditioning — Method A

Method A of moisture soak given in item 5.3.3.2 is based on conditions where SMDs are stored
in a dry pack or dry cabinet for a long time, under permissible conditions of 30 °C, 30 % RH, for
one year, and where the packing/cabinet can be opened temporarily any number of times for a
few hours at a time, provided the humidity indicator indicates below 30 % RH.

Figure A.6 shows that the first-stage conditioning A3 and the second-stage conditioning A2
completely represents a floor life of 30 °C, 70 % RH, 168 h after opening the dry pack even
though the dry pack is degraded into a condition of 30 % RH.
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Figure A.6 — Dependence of moisture content of resin at the first interface
on resin thickness related to method A of moisture soak

A.1.2.3 Moisture soak conditioning — Method B

Method B of moisture soak given in 5.3.3.3 is based on conditions where SMDs, IC trays and
other materials have been completely baked immediately before dry packing and the volume of
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 storage
at elevated moisture conditions. This calculated figure indicates that conditions B3 to B6
demonstrate 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 mm, conditions B3 to B6
are no more severe than 30 °C, 10 % RH, for one-year storage. Therefore, if a 10 % RH
saturation condition at the interface is deemed to have a significant effect on the reflow
performance, thick SMDs assessed with method B conditions shall be stored in conditions
lower than 10 % RH.

Figure A.8 provides an example of how the calculated interface moisture content of condition
B-tested products may not adequately replicate the calculated interface moisture content for
the most used environments at greater than 10 % moisture content.
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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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Figure A.8 — Dependence of moisture content of resin at the first interface
on resin thickness related to condition B2 of method B of moisture soak
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A.2 Procedure for moisture content measurement

The moisture content of a device (MCD) is often used to provide an indication of moisture
content in SMDs. Measurement of the MCD shall, however, be used carefully for the following
reasons:

— when the moisture soak does not result in saturation, the moisture content of the resin at
the first interface will not be representative, since moisture distribution in SMDs may be
variable. For example, the surface of the SMD may contain a high level of moisture
whereas the inner part of the device is dry, and vice versa;

— though the moisture content of resin is equal, according to the ratio of resin in the device,
the MCD varies.
A procedure for measuring the moisture content of a device is described as follows:

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

— as permitted by the absolute maximum rating of storage temperature in the relevant
specification, the device is dried for 24 h at 150 °C or 48 h at 125 °C;

— the device is allowed to cool down to room temperature for 30 min £ 10 min;
— the device is re-weighed (y);
— the moisture content of the device (MCD) is calculated using the following equation:

MCD =100 (X=Y ) %
y

A.3 Soldering heat methods

A.3.1 Temperature profile of infrared convection and convection reflow soldering
A.3.1.1 Method A time-temperature profiles

Solder heating temperature profiles, whose soldering time is shorter than that of method B,
specified in 5.4.2, shall be performed according to the temperature profile shown in Figure A.9
and Figure A.10 (where T,, the peak package body temperature, is the highest temperature
that an individual package body reaches during moisture sensitivity level testing and tp is the
time for the temperature taken between T, and T, =5 °C).

In actual soldering, in order to obtain good soldering, the temperature of solder joint needs to
be controlled. On the other hand, since the heating damage to semiconductor is dependent on
the temperature of body of semiconductor, it needs control of body temperature for the
soldering heat test.

Since a large semiconductor has a large heat capacity, temperature of body during actual
soldering does not rise easily, and since a small semiconductor has a small heat capacity,
there is a tendency for the temperature to rise easily. Therefore, as shown in Table 4 or Table
5, it is necessary to change temperature conditions with the size of the body of the
semiconductor.
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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
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A.3.1.2 Method B time-temperature profiles

Table A.2 — Classification profiles

Profile feature Sn-Pb eutectic assembly Pb-free assembly
Ramp-up rate
3°C s~ max. 3°C s~ ' max.
(Tmax tO Tp)
Preheat
100 °C 150 °C
Temperature min (T,.i.)
150 °C 200 °C
Temperature max (T, )
_ smax 60s-120s 60-120 s
Time (Tgmin t0 Tomax) (&)
Time maintained above:
Temperature (7)) 183 °C 217 °C
Time (t,) 60s-150s 60s-150s
For users T_ must not exceed the | For users T_ must not exceed
classification temperature in the classification temperature in
Table 4. Table 5.
Peak package body temperature (Tp)
For suppliers T_ must equal or For suppliers T_ must equal or
exceed the classification exceed the classification
temperature in Table 4. temperature in Table 5.
Time (tp) a within 5 °C of the specified
classification temperature (T,), see 20s?@ 30s?®
Figure A.11
Ramp-down rate (T, to T, .) 6 °C s~! max. 6 °C s~! max.
Time 25 °C to peak temperature 6 min max. 8 min max.
NOTE 1 Temperature min (T, ;) is the temperature at the start of preheat. Temperature max (T, ..) is the
temperature at the end of preheat before ramp. {_ is the time taken to heat from T_ . to T__ .

NOTE 2 Live-bug (orientation) is a term used to describe the orientation of the package when resting on its
terminals. Dead-bug (orientation) is a term used to describe the orientation of the package with the terminals
facing up.

NOTE 3 All temperatures refer to the centre of the package, measured on the package body surface that is
facing up during assembly reflow, e.g. live-bug. If parts are reflowed in other than the normal live bug assembly
reflow orientation, i.e. dead-bug, T_ 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.

NOTE 4 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 tp 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.

a Tolerance for tp is defined as a supplier minimum and a user maximum.
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Figure A.11 — Classification profile

A.3.2 Temperature profile of vapour-phase soldering

Solder heating using the vapour-phase soldering specified in 5.4.3 shall be performed
according to the temperature profile shown in Figure A.12.

40st4ds

215°C+£5°C

Temperature

100 °C to 160 °C

,_/‘ »
>

1 min to 2 min

Time

IEC 1759/01

Figure A.12 — Temperature profile of vapour-phase soldering (condition II-A)

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 QFP and
QFJ, the differential could be between 50 °C and 80 °C. Consequently, the wave-soldering
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method as shown in Figure 2 shall be performed for the soldering heat test. Package cracking
is generated by rapid 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
(the 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 heat sink), if the body thickness of
the SMD exceeds 2,0 mm and solder heating by methods A 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 omitted. 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.

- Jig

Solder bath

rd

IEC 1760/01

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



1S9 (0) ‘AdoD pajjonuodun ‘ST:50 0T0Z/T0/re ‘ArelqiT Alsiaaiun Buipeay ‘Buipeas uayie :AdoD pasusal

This page deliberately left blank

www . bzFxw . com



1S9 (0) ‘AdoD pajjonuodun ‘ST:50 0T0Z/T0/re ‘ArelqiT Alsiaaiun Buipeay ‘Buipeas uayie :AdoD pasusal

This page deliberately left blank



-,
O
@
©
Q
[
P —
+—
c
O
(&)
c
o
T}

British Standards Institution (BSI)

BSI is the independent national body responsible for preparing British Standards
and other standards-related publications, information and services.
It presents the UK view on standards in Europe and at the international level.

It is incorporated by Royal Charter.

Revisions

British Standards are updated by amendment or revision. Users of British Stan-
dards should make sure that they possess the latest amendments or editions.

It is the constant aim of BSI to improve the quality of our products and serv-
ices. We would be grateful if anyone finding an inaccuracy or ambiguity while
using this British Standard would inform the Secretary of the technical com-
mittee responsible, the identity of which can be found on the inside front
cover.

Tel: +44 (0)20 8996 9001 Fax: +44 (0)20 8996 7001

BSI offers Members an individual updating service called PLUS which ensures
that subscribers automatically receive the latest editions of standards.

Tel: +44 (0)20 8996 7669 Fax: +44 (0)20 8996 7001
Email: plus@bsigroup.com

Buying standards

You may buy PDF and hard copy versions of standards directly using a

credit card from the BSI Shop on the website www.bsigroup.com/shop.

In addition all orders for BSI, international and foreign standards publications
can be addressed to BSI Customer Services.

Tel: +44 (0)20 8996 9001 Fax: +44 (0)20 8996 7001
Email: orders@bsigroup.com

In response to orders for international standards, it is BSI policy to
supply the BSI implementation of those that have been published
as British Standards, unless otherwise requested.

BSI Group Headquarters
389 Chiswick High Road London W4 4AL UK

Tel +44 (0)20 8996 9001
Fax +44 (0)20 8996 7001
www.bsigroup.com/standards

raising standards worldwide™

Information on standards

BSI provides a wide range of information on national, European
and international standards through its Knowledge Centre.

Tel: +44 (0)20 8996 7004 Fax: +44 (0)20 8996 7005
Email: knowledgecentre@bsigroup.com

Various BSI electronic information services are also available which
give details on all its products and services.

Tel: +44 (0)20 8996 7111 Fax: +44 (0)20 8996 7048
Email: info@bsigroup.com

BSI Subscribing Members are kept up to date with standards

developments and receive substantial discounts on the purchase price

of standards. For details of these and other benefits contact Membership Ad-
ministration.

Tel: +44 (0)20 8996 7002 Fax: +44 (0)20 8996 7001
Email: membership@bsigroup.com

Information regarding online access to British Standards via British
Standards Online can be found at www.bsigroup.com/BSOL

Further information about BSl is available on the BSI website at www.bsi-
group.com/standards

Copyright

Copyright subsists in all BSI publications. BSI also holds the copyright,

in the UK, of the publications of the international standardization bodies. Ex-
cept as permitted under the Copyright, Designs and Patents Act 1988 no ex-
tract may be reproduced, stored in a retrieval system or transmitted in any
form or by any means — electronic, photocopying, recording or otherwise —
without prior written permission from BSI. This does not preclude the free
use, in the course of implementing the standard of necessary details such as
symbols, and size, type or grade designations. If these details are to be used
for any other purpose than implementation then the prior written permission
of BSI must be obtained. Details and advice can be obtained from the Copy-
right & Licensing Manager.

Tel: +44 (0)20 8996 7070
Email: copyright@bsigroup.com

L o ¥V o Y

Do



	iec60749-20{ed2.0}b.pdf
	English
	CONTENTS
	FOREWORD
	1 Scope
	2 Normative references
	3 General description
	4 Test apparatus and materials
	4.1 Humidity chamber
	4.2 Reflow soldering apparatus
	4.3 Holder
	4.4 Wave-soldering apparatus
	4.5 Solvent for vapour-phase reflow soldering
	4.6 Flux
	4.7 Solder

	5 Procedure
	5.1 Initial measurements
	5.2 Drying
	5.3 Moisture soak
	5.4 Soldering heat
	5.5 Recovery
	5.6 Final measurements

	6 Information to be given in the relevant specification
	Annex A (informative) Details and descriptions of test method on resistance of plastic encapsulated SMDs to the combined effect of moisture and soldering heat 
	Figures
	Figure 1 – Method of measuring the temperature profile of a specimen 
	Figure 2 – Heating by wave-soldering
	Figure A.1 – Process of moisture diffusion at 85 °C, 85 % RH
	Figure A.2 – Definition of resin thickness and the first interface
	Figure A.3 – Moisture soak time to saturation at 85 °C as a function of resin thickness
	Figure A.4 – Temperature dependence of saturated moisture content of resin
	Figure A.5 – Dependence of moisture content of resin at the first interface on resin thickness under various soak conditions
	Figure A.6 – Dependence of moisture content of resin at the first interface on resin thickness related to method A of moisture
 猀漀愀�
	Figure A.7 – Dependence of the moisture content of resin at the first interface  on resin thickness related to method B of moi
猀琀甀爀攀 猀漀愀�
	Figure A.8 – Dependence of moisture content of resin at the first interface on resin thickness related to condition B2 of meth
漀搀 䈀 漀昀 洀漀椀猀琀甀爀攀 猀漀愀�
	Figure A.9 – Temperature profile of infrared convection and convection reflow soldering for Sn-Pb eutectic assembly
	Figure A.10 – Temperature profile of infrared convection and convection reflow soldering for lead-free assembly
	Figure A.11 – Classification profile
	Figure A.12 – Temperature profile of vapour-phase soldering (condition II-A)
	Figure A.13 – Immersion method into solder bath
	Figure A.14 – Relation between the infrared convection reflow soldering and wave-soldering
	Figure A.15 – Temperature in the body of the SMD during wave-soldering

	Tables
	Table 1 – Moisture soak conditions for non-dry-packed SMDs
	Table 2 – Moisture soak conditions for dry-packed SMDs (method A)
	Table 3 – Moisture soak conditions for dry-packed SMDs (method B)
	Table 4 – SnPb eutectic process – Classification reflow temperatures
	Table 5 – Pb-free process – Classification reflow temperatures
	Table 6 – Heating condition for vapour-phase soldering
	Table 7 – Immersion conditions for wave-soldering
	Table A.1 – Comparison of actual storage conditions and equivalent moisture soak conditions before soldering heat
	Table A.2 – Classification profiles


	Français
	SOMMAIRE
	AVANT-PROPOS
	1 Domaine d’application
	2 Références normatives
	3 Description générale
	4 Appareillage d’essai et matériaux
	4.1 Chambre d’humidité
	4.2 Appareillage de brasage par refusion
	4.3 Support
	4.4 Appareils de brasage à la vague
	4.5 Solvant pour brasage par refusion en phase vapeur
	4.6 Flux
	4.7 Matériau de soudage

	5 Procédure
	5.1 Mesures initiales
	5.2 Séchage
	5.3 Absorption d’humidité
	5.4 Chaleur de soudage
	5.5 Reprise
	5.6 Mesures finales

	6 Informations devant figurer dans la spécification applicable
	Annexe A (informative) Précisions et descriptions de la méthode d’essai sur la résistance des CMS à boîtier plastique à l’effet combiné de l’humidité et de la chaleur de soudage 
	Figures
	Figure 1 – Méthode de mesure du profil de température d’une éprouvette 
	Figure 2 – Chauffage par brasage à la vague
	Figure A.1 – Processus de diffusion de l’humidité à 85 °C, 85 % HR
	Figure A.2 – Définition de l’épaisseur de la résine et de la première interface
	Figure A.3 – Temps d'absorption d'humidité jusqu’à saturation à 85 °C en fonction de l’épaisseur de la résine
	Figure A.4 – Teneur en humidité à saturation de la résine en fonction de la température
	Figure A.5 – Variation de la teneur en humidité de la résine à la première interface en fonction de l’épaisseur de la résine d
愀渀猀 搀攀猀 挀漀渀搀椀琀椀漀渀猀 瘀愀爀椀攀猀 搀✀愀戀猀漀爀瀀琀椀漀渀 搀✀栀甀洀椀搀椀琀�
	Figure A.6 – Variation de la teneur en humidité de la résine à la première interface en fonction de l’épaisseur de la résine l
椀攀  氀愀 洀琀栀漀搀攀 䄀 搠ᤀ愀戀猀漀爀瀀琀椀漀渀 搠ᤀ栀甀洀椀搀椀琀�
	Figure A.7 – Variation de la teneur en humidité de la résine à la première interface, en fonction de l’épaisseur de la résine 
氀椀攀  氀愀 洀琀栀漀搀攀 䈀 搠ᤀ愀戀猀漀爀瀀琀椀漀渀 搠ᤀ栀甀洀椀搀椀琀�
	Figure A.8 – Variation de la teneur en humidité de la résine à la première interface en fonction de l’épaisseur de la résine l
椀攀  氀愀 挀漀渀搀椀琀椀漀渀 䈀㈀ 搀攀 氀愀 洀琀栀漀搀攀 䈀 搀✀愀戀猀漀爀瀀琀椀漀渀 搀✀栀甀洀椀搀椀琀�
	Figure A.9 – Profil de température du brasage par refusion par convection infrarouge et par convection pour assemblage eutecti
焀甀攀 匀渀ⴀ倀�
	Figure A.10 – Profil de température du brasage par refusion par convection infrarouge et par convection pour assemblage sans p
氀漀洀�
	Figure A.11 – Profil de classification
	Figure A.12 – Profil de température du brasage en phase vapeur (condition II-A)
	Figure A.13 – Méthode d’immersion dans un bain de soudure
	Figure A.14 – Relation entre le brasage par refusion par convection infrarouge et le brasage à la vague
	Figure A.15 – Température dans le corps du CMS durant le brasage à la vague

	Tableaux
	Tableau 1 – Conditions d’absorption d’humidité pour CMS sous emballage sans dessicant
	Tableau 2 – Conditions d’absorption d’humidité pour CMS sous emballage avec dessicant (méthode A)
	Tableau 3 – Conditions d'absorption d'humidité pour CMS sous emballage avec dessicant (méthode B)
	Tableau 4 – Procédé eutectique SnPb – Températures de refusion dans la classification
	Tableau 5 – Procédé sans Pb – Températures de refusion dans la classification
	Tableau 6 – Condition de chauffage du brasage en phase vapeur
	Tableau 7 – Conditions d’immersion pour brasage à la vague
	Tableau A.1 – Comparaison entre les conditions réelles de stockage et les conditions d’absorption d’humidité équivalentes avan
琀 氀愀 挀栀愀氀攀甀爀 搀攀 猀漀甀搀愀最�
	Tableau A.2 – Profils de classification






