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INTERNATIONAL ELECTROTECHNICAL COMMISSION

STEADY STATE TEMPERATURE HUMIDITY BIAS LIFE TEST

FOREWORD

A PAS is_a technical specification not fulfilling the requirements for a standa}d‘ but made available to the

public and established in an organization operating under given procedures.

IEC-PAS|62161 was submitted by JEDEC and has been processed by IEC techpi i_3enjiconductor

devices.

The text of this PAS is based on the
following document:
Draft PAS —\\ } /{?eRort\&QVM
47/1461/PAS "\ /\\ > ( (4%}14%34%VD

Followin gtigate the

possibilit

An |IEC-RAS licence of copyrig EC and is

recorded at the Central Office

1) The IEC (Intern mprising all
nationjal electrotechhig hational co-
operation on all questi in addition
to oth iviti ommittees;
any IH dirnthe subject dealt Wlth may participate in this preparatory work. Irfjternational,
gover al,'organizations liaising with the IEC also participate in this preparatigqn. The IEC
collab| tepnational Organization for Standardization (ISO) in accordance with| conditions
determi twieer the two organizations

2) The f agreements of the IEC on technical matters express, as nearly as possible, an ipternational
conse 5 relevant subjects since each technical committee has representation from all interested
National Committees.

3) The documents ptoduced have the form of recommendations for international use and are published in fthe form of
standards, techhical specifications, technical reports or guides and they are accepted by the National Committees in
that sense.

4) In order t0.'promote international unification, IEC National Committees undertake to apply IEC International Standards
transgarently to the maximum extent possible in their national and regional standards. Any divergence Hetween the
IEC Standardandthe curresponuing TTationalor regiondl stanaara snalr oe ciearty Tafcated T the tatter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any

6)

equipment declared to be in conformity with one of its standards.

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

Page i
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Test Method A101-B Steady State Temperature Humidity Bias Life Test

(From JEDEC Council Ballot JCB-96-64, formulated under the cognizance of JC-14.1
Committee on Reliability Test Methods for Packaged Devices.)

1 Purpose

The Stegdy=-State—Temperature Humidity Bias tifeTest s pefop
evaluating the reliability of non-hermetic packaged solid-state devieces
employs|conditions of temperature, humidity, and bias which accelera
moisture|through the external protective material (encapsulafit or-ses
between the external protective material and the metallic conttictars whith pass

or_the purpose of
d enyjfoninents. It
e “Yenetration of

Ng the inteface
rough it.

2 Apparatus

AN
AU/ NG
9

The test| requires a temperature-humidity chambex _capable of maintaining a specified
temperat ' hile_praviding electrical connections| to the
devices U

2.1 Tem

The cha C i ontrolled conditions of temperature and felative
humidity -down from the specified test conditions.

2.2 Devi
Devices ust be physically located to minimize temperature gradients.
2.3 Mini

Care must be exercised in the choice of board and socket materials, to minimize release of
contamination;=and to minimize degradation due to corrosion and other mechanisms.

2.4 lonid-cehtamination

lonic contamination of the test apparatus (card cage, test boards, sockets, wiring, storage
containers, etc.) shall be controlled to avoid test artifacts.

2.5 Deionized water

Deionized water with a minimum resistivity of 1 megohm-cm at room temperature shall be used.
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3 Test Conditions

Test conditions consist of a temperature, relative humidity, and duration used in conjunction with
an electrica bias configuration specific to the device.

3.1 Temperature, Relative Humidity and Duration (\
Temperature Relative Temperature’ | Vapor Pressare” ration’
(dry bulb °C) | Humidity' (%) | (wet bulb, °C) (psia/l«{:& (h

85 +2 85+5 81.0 7421491 \ [\ 1000(-24|+168)

N\ N\

NOTES

1 Tolerances apply to the entire useable test area
2 Fgr information only.
3 The test conditions are to be appljed exXeept during any interim readouts.

NOTE-For interi e returned to stress within the time

specified i

3.2 Biasipng guidefines

b) Alterrfé

c) Distri

icl device

€) Either of two kinds of bias can be used to satisfy these guidelines, whichever is more severe:

1) Continuous bias The dc bias shall be applied continuously. Continuous bias is more
severe than cycled bias when the die temperature is =< 10 °C higher than the chamber
ambient temperature or, if the die temperature is not known when the heat dissipation of
the device under test (DUT) is less than 200 mW. If the heat dissipation of the DUT
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3.2 Biasing guidelines (cont’d)

exceeds 200 mW, then the die temperature should be calculated. If the die temperature
exceeds the chamber ambient temperature by more than 5 °C then the die temperature rise
above the chamber ambient should be included in reports of test results since acceleration
of failure mechanisms will be affected.

Tef
Cy

Ccq
fr
mbi
nagt oceur. Cycling the DUT blas with one haur @
pl
kn
eX
3.2.1 Chg
Criteria f
which theg di
DK, Cyclical Bias? Report DT;,?
\;\«2\@ No No
Power m
\%9}8 No Yes
> mW),
p&b{& 10 °C
AT\> 10 °C Yes Yes

4 Procedures

The test devices shall be mounted in a manner that exposes them to a specified condition of
temperature and humidity with a specified electrical biasing condition. Exposure of devices to
excessively hot, dry ambient or conditions that result in condensation on devices and electrical
fixtures shall be avoided, particularly during ramp-up and ramp-down.
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4.1 Ramp-up
The time to reach stable temperature and relative humidity conditions shall be less than 3 hours.

Condensation shall be avoided by ensuring that the test chamber (dry bulb) temperature exceeds
the wet-bulb temperature at all times.

4.2 Ramp=-down-

Ramp-down shall not exceed 3 hours.

Condensgtion shall be avoided by ensuring that the test cham X ceeds

the wet-bulb temperature at all times.
4.3 Test |Clock

The test glock starts when the tempera
the beginphing of ramp-down.

itops at

4.4 Bias

evices
t clock

Bias appliication during fa
are loaded, prior to the

stops, but before @es 3

4.5 Readout

not later than 48 hours after the end of ramp-down. Nate: For
3 all be returned to stress within 96 hours of the end 0(1 ramp-

f moisture\Joss from devices after removal from the chamber can be redyced by
i ed moisture barrier bags (without desiccant). When devices are|placed
est window clock” runs at 1/3 of the rate of devices exposed|to the
laboratory ambient,~Thus the test window can be extended to as much as 144 hours, and the time
to return o stress to as much as 288 hours by enclosing the devices in moisture-proof bags

4.6 Handthhg

Suitable hand-covering shall be used to handle devices, boards and fixtures. Contamination
control is important in any accelerated moisture stress test.
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5 Failure Criteria

A device will be considered to have failed the Steady-State Temperature Humidity Bias Life Test
if parametric limits are exceeded, or if functionality cannot be demonstrated under nominal and

worst-case conditions as specified in the applicable procurement document or data sheet.

6 Safety

N

Follow €

Hui pment manufacturer’ s recommendations and local safety r sb\n.

7 Summary >

The follgwing details shall be specifi t document:
a) Test duration if other than as specifigo

b) Measirements after test.

c) Biasirg configuration.

d) Temperature of die

e) Freqy

ency and duty
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