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NOTICE

EIA/JEDEC standards and publications contain material that has been prepared, reviewed, and
approved through the JEDEC Board of Directors level and subsequently reviewed and approved
by the EIA Genera Counsel.

EIA/JEDEC standards and publications are designed to serve the public interest through
eliminating misunderstandings between manufacturers and  purchasers, facilitating
interchangeability and improvement of products, and assisting the purth in selecting and

obtainifg with minimum delay the proper product for use by those other't bmbers,
whethef the standard is to be used either domestically or internationa

EIA/JEDEC standards and publications are adopted witho g, to ot their
adoption may involve patents or articles, materials, or progésses. action’"JEDEC does not

assume| any liability to any patent owner, nor does it assume  whatever tq parties
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“Copyright" does not apply to JEDEC member companies as they are
free to duplicate this document in accordance with the latest revision of
JEDEC Publication 21 "Manual of Organization and Procedure”
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TEST METHOD A110-B

HIGHLY-ACCELERATED TEMPERATURE
AND HUMIDITY STRESS TEST (HAST)

(From JEDEC Council Balot JCB-98-86, formulated under the cognizance of JC-14.1 Committee on
Reliability Test Methods for Packaged Devices.)

/N
1 Purp pSe ( \(\ ~
The Highly-Accelerated Temperature and Humidity Stress Test is p *@punpose of

evaluatipg the reliability of non-hermetic packaged solid-state devi
severe conditions of temperature, humidity, and bias which accele
the exte
material
mechani

A (g
2 Appdratus DO

The test|requires a pressure chamber capable 'nm%ecified temperature and relative humidity
continugusly, while providirigelectrieal conn s to\the devices under test in a specified biasing

configu(rrati on.

employs
through
otective
e failure

2.1 Cor

The chd
humidity

relative
rds shall
C during

power dissipation. Calibra eC thermal

A permanent record of the temperature profile for each test cycle is recommended, so that the validity of
the stress can-be verified.

2.3 Deuices under stress

Devices under stress must be physically located to minimize temperature gradients. Devices under stress
shall be no closer than 3 cm from internal chamber surfaces, and must not be subjected to direct radiant
heat from heaters. Boards on which devices are mounted should be oriented to minimize interference with
vapor circulation.

Test Method A110-B
(Revision of A110-A)
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2 Apparatus (cont’d)

2.4 Minimize release of contamination

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.

2.5 lon

lonic cantamination of the test apparatus (card cage, test boards, sockets, ntam
snall bejcontrolled to avoid test artifacts.

2.6 De-Jonized water

De-ionized water with a minimum resistivity of 1 megohm-c ureshall be used.

ic contamination (\
. N

'S, etc.)

3 Test

onditions /Qv/

Test conditions consist of a temperature, r

iveNumidit Won in conjunction with an e¢lectrical
bias configuration specific to the device.
ur

3.1 Temperature, relatlv

Temperature' e \peéturez Vapor Pressure’ Durat
. . l
(dry bulb °C) < midity” (%) bulb, °C) (psialkPa) (hou

on

S)

102 [ON\BeE AN 1247 33.3/230 96 (-0,

+2)

110+ 2 A\ 8 5 105.2 17.7/122 264 (-0 +2)
NOJ
1T
2 Fpr information’only.
3 The test,conditions are to be applied continuously except during any interim readouts.
Xl in 4.5.

4 For parts that reach absorption equilibrium in 24 hours or less, the HAST test is equivalent to at
least 1000 hours at 85 °C/85 %RH. For parts that require more than 24 hours to reach equilibrium at
the specified HAST condition, the time should be extended to allow parts to reach equilibrium.

5 Caution: For plastic-encapsulated microcircuits, it is known that moisture reduces the effective
glass transition temperature of the molding compound. Stress temperatures above the effective glass
transition temperature may lead to failure mechanisms unrelated to standard 85°C/85% RH stress.

Test Method A110-B
(Revision of A110-A)
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3 Test conditions (cont’d)

3.2 Biasing guidelines

Apply bias according to the following guidelines:

a) Minimize power dissipation.

b) Alternate pin bias as much as possible.

c) [

d)

e H

characteristics.

Fither of two kinds of bias can be used to satisl

higher than the chamber

ore severe than continuous bias. Heating as a result g
poisture away from the die and thereby hinders moisture-relate
permits moisture collection on the die during the off perio

for packages:>> 2 mm in thickness and =<30 minutes for packages <2 mm in thickness.
femperaturg, as calculated on the basis of the known thermal impedance and dissipation d
guoted-with the results whenever it exceeds the chamber ambient by 5 °C or more.

e

Sly. Continuous bias is more severe

ambient

vlen the heat dissipation of the DU[T is less

perature

& exceeds the chamber ambient temperature by more
Re chamber ambient should be included i reports

perature
ed for a
f power
d faillure
s when
optimal
2 hours
The die
hould be
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3.2 Biasing guidelines (cont’d)

3.2.1 Choosing and reporting

Criteria for choosing continuous or cyclical bias, and whether or not to report the amount by which the
die temperature exceeds the chamber ambient temperature, are summarized in the following table:

DTja Cyclical Bias? rt DTja ?
DTja<5°C, or No
Power per DUT < 200 mW «\%
(DTja25°Cor No

Power per DUT 2 200 mW), sx
and DT, < 10 °C /N

DT, 10°C

4 Procgdure

The test| devices shall be

and humidity with a specifie

ambient

or conditions

particul grly durin@

4.1 Ramp-up

Ry ensuring that the test chamber (dry bulb) temperature exceeds
and that the rate of ramp up shall not be faster than a rate which ens

The dry emperature set points shall be maintained so that the relative humidity is
than 50%6 after significant heating begins. In a dry laboratory, the chamber ambient may initialy
than this.

Test Method A110-B

(Revision of A110-A)
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4 Procedure (cont’d)
4.2 Ramp-down

The first part of ramp-down to a dightly positive gauge pressure (awet bulb temperature of about

104 °C)

snall be long enough to avoid test artifacts due to rapid depressurization but shall not exceed 3 hours.

The second part of ramp-down from a wet bulb temperature of 104°C to roo
with the chamber vented. There is no time restriction, and forced cooling of the

Condens
chambey

Ramp-d
Therefo
paragraph 1 above.

4.3 Tesk Clock

n-terqperature shall occur
{essed {5 permitter,

the die
D down,

The tesf clock starts when the temperat glative ch the set points, and stops at the

beginning of ramp-down.
4.4 Biap

Bias application during

ices are

loaded, prior to the start etes ) oufdalso be verified after the test clock stops, biit before

devices pre remm@o 9

enclosing the devi€esn moisture-proof bags.

4.6 Hamdling

pte:  For
wn. The
devices
he “test
window
hours by

Suitable hand-covering shall be used to handle devices, boards and fixtures. Contamination control is

important in any highly-accelerated moisture stress test.
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