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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SEMICONDUCTOR DEVICES -
MECHANICAL AND CLIMATIC TEST METHODS -

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

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization fr st i comprising
all national electrotechnical committees (IEC National Committees). The i promote
international co-operation on all questions concerning standardization in the e
this end and in addition to other actlvmes IEC publlshes International 3
Technical Reports,

the latter.

5) IEC provides no_ fnarking procedure to N s approval and cannot be rendered responsible for any
equipment decl qQrmi i ublication.

6) All users should enSuyé c v edition of this publication

7) No liability shall attagh or {s directprs, employees, servants or agents including individual experts and
members of its teghnisal C National Committees for any personal injury, property damage or
other damage tsoever, whether direct or indirect, or for costs (including legal fees) and
expenses a tion, use of, or reliance upon, this IEC Publication or any other IEC
Publicatj

8) Attentio ative references cited in this publication. Use of the referenced publications is
indispensa

9) Attention is drawq to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shalV'not be held responsible for identifying any or all such patent rights.

International Standard IEC 60749-20 has been prepared by IEC technical committee 47:
Semiconductor devices.

This second edition cancels and replaces the first edition published in 2002 and constitutes a
technical revision. The main changes are as follows:

e to reconcile certain classifications of IEC 60749-20 and those of IPC/JEDEC J-STD-020C;
o reference IEC 60749-35 instead of Annex A of IEC 60749-20, Edition 1;
e update for lead-free solder;

e correct certain errors in the original Edition 1.
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The text of this standard is based on the following documents:

FDIS Report on voting
47/1989/FDIS 47/2003/RVD

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

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

A list of all the parts in the IEC 60749 series, under the general title Semieonquctor devices —
Mechanical and climatic test methods, can be found on the IEC website.

* reconfirmed,
+ withdrawn,
* replaced by a revised edition, or

@%@
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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
semiconductors packaged as plastic encapsulated surface mount devig
destructive.

ering heat of
his test is

2 Normative references

IEC 60749-3, Semiconductor devices —
visual inspection

moisture which has been absorbed into SMDs during
ssessed. In this test method, SMDs are evaluated for heat

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 profilg

4.3 Holder

Unless otherwise detailed in the relevant specification,
fibreglass or polyimide, may be used for the holder.

Solder of compositioh 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 baked at 125 °C
+ 5 °C for at least 24 h.

5.3 Moisture soak

5.3.1 General

gnditions shall be
A). If baking the
en shall be baked

Unless otherwise detailed in the relevant specification,
selected on the basis of the packing method of the

5.3.2 Conditions for non-dry-pac

The moisture soak condition shall be sel
limit of actual storage (see A.1.2.1).

~Nn_accordance with the permissible

r non-dry-packed SMDs

Temperﬁiﬁ/\ Relative W Duration time Permissible limit on

Condition

C
A1 or B1  8p:2 855, 168 + 24 <30 °C, 85 % RH
RH: Relative humidity \/
NOTE Conditions A(a\\d 1 indicatexmoistupe soak for non-dry-packed SMDs under either method A or B.

5.3.3

h actual storage

r diy-packed SMDs
5.3.3.1

Moisture soak contitighs 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 th of the moisture
barrier bag and floor life conditions may be specified in the moisture soak conditigns of Table 2.

Table 2 — Moisture soak conditions for dry-packed S

Permissible stqrage
Condition Moisture soak conditions in th dry x Condition of
conditions pack an th floor life
cabl

A2 firs_t-s_tage (85 £ 2) °C, (30 +5) % RH,

conditioning 168 o h <30 C, 30 % RH yea -

A2 second-stage (30 £2) °C, (70 +4) % RH,

conditioning 168 O h <30 °C, 70 % RH, 168 h

RH: Relative humidity \ (N >
D

img the SMDs at the distributor's facility and the user's

inspection facility. When €O dition A2\ i MDs should be packed into a moisture-proof bag with IC
trays and desiccant : . may then be subjected to multiple temporary openings of
the moisture-proof bag (f ime). Repack and inspection of SMDs are possible while the
humidity indicator in the indicats than 30 % RH since SMDs will recover the initial condition of

he first-stage conditioning does not result in saturation, the soak time is

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).

Full document details: IEC 60749-20 2008
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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 o <30 °C, 60 % RH,
B2a 696 +221 h <30 °C, 60 % RH, 24 h 4 weeks

(30 £ 2) °C, (60 + 5) % RH,

B3 124 <30 °C, 60 % RH, 24 h 0™€ 60 % RH, 168 h
192 %24 n

(30 £ 2) °C, (60 + 5) % RH,

B4 062 1 <30 °C, 60 % RH, 24 h <30\°CN60 % RH, 72 h
-0
(30 £ 2) °C, (60 £ 5) % RH, \\%
B5 2 ¢ <30 060% h \ 0 °Cy80 % RH, 48 h
-0

(30 £ 2) °C, (60 + 5) % RH,

B5a 452 1 <30 °£, 60 % <30 °C, 60 % RH, 24 h
-0
(30 + 2) °C, (60 + 5) % RH \/
B6 R <\ <30 °C, 60 % RH, 6 h
-0
RH: Relative humidity A

NOTE 1 Moisture soak conditighs ftom B t-stage conditioning (30 °C, 60 % RH, 24 h) and

NOTE 2 Contents in the diy pack S er materials, should be fully dried just before packing
into the moisture-proof b S Nt 3 be completely dry. This is because moist materials and
degraded desmcan ¢ ing” the relative humidity in the dry pack to exceed 10 %.
The relative humidity\ipr" th e verified by the humidity indicator and the moisture content

measurement of the SMQ

NOTE 4 ingivi it " method B should cover total storage condition from baking the SMDs to
soldermg ¢ {s.should |nc|ude the duration time of room storage from baking the SMDs to packing them

5.4 Soldering
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.

Documents

Document Sharing Hub

Full document details: IEC 60749-20 2008


http://www.avadocuments.com/doc/iec-60749-20-2008
http://www.avadocuments.com/doc/iec-60749-20-2008

60749-20 © IEC:2008 -11-

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 reflo dering apparatus.

5.4.2.3 Solder heating

Following preheating, the temperature of the specimen shall be ture and
then lowered to room temperature. The heating condition sha be Y Table 4 or
Table 5 in accordance with the relevant specification actual soldering

NOTE 1 In Tables 4 and 5, the conditions of Method A are (applied for agtual efing on condition of short

tion reflow temperatures

Temperature
for volume
Package mm?3
thickness
mm <350 350 - 22000
°C 2 000 °C
°C
<25 < \Q\N\od \/ 10 240 240 225
R \wme o}\Q 20 240 225 225
> 2 . Methdd A 10 240 240 225
Wod> 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 Q\
A\
>2,5 Method A 10 250 2 245
20
N
Method B 30 \

5.4.3

5.4.3.1 Preparation

The specimen shall be put on the holder,

5.4.3.2 Preheating

temperature from 100

5.4.3.3 Sold@

Method of heating by vapour-phase r

ation, the specimen shall be preheated at a

Wition Temp:arature Time
C s
I1-A 215+ 5 40+ 4

544

5.4.4.1 Preparation

Method of heating by wave-soldering

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.
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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

Flowing molten
solder

/ Holder

o

Specimen Direction Direction

IEC 1748/01

Figure 2a — Start of immersion

itions for wave-soldering

ie e ure of solder Immersing time Actual soldering
Condition
/\ S method

-A \ 2}(@2\/ 51 1 Single-wave

I1I-B < \ \gqo % 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 crack ation in the

specimen shall be inspected by acoustic tomography in accordance

6 Information to be given in the relevant specificatio

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) Item and failure criteria for initial mea 5.1
f) Preconditioning 5.2
g) Method of moisture sod 5.3
h) Conditions of drying 5.2
i) Baking conditions i 10ist oak 5.3
i) Method of m@ < MDs 5.3.3
k) Period betweenll bages Toisttwé soak conditioning 5.3.3.2
I) Conditions of 2 ecorid-stage conditioning
and wheth€ 5.3.3.2
m) Sqak i ne xst-stage.conditioning if 168 h of soak time 5.3.3.2
is in
n) MoisturesqQak*conditiohs for SMDs stored in completely 5.3.3.3
dried dry pach
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 5.4.4.4
y) Recovery conditions 5.5
z) Item and failure criteria for final measurement 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

85 °C, 85 % relative h m|'
from the bottom
168 h are neede i

soak speed
represent maoi

example, one ,
speed of water vapoup into resin depends only on temperature. Given the resin thickness as
defined in Figure A72, 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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