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Copyright © 1991, JEDEC; 2000, IEC

INTERNATIONAL ELECTROTECHNICAL COMMISSION

____________

BIAS LIFE

FOREWORD

A PAS is a technical specification not fulfilling the requirements for a standard, but made available to the
public and established in an organization operating under given procedures.

IEC-PAS 62189 was submitted by JEDEC and has been processed by IEC technical committee 47: Semiconductor
devices.

The text of this PAS is based on the
following document:

This PAS was approved for
publication by the P-members of the
committee concerned as indicated in

the following document:

Draft PAS Report on voting

47/1474/PAS 47/1510/RVD

Following publication of this PAS, the technical committee or subcommittee concerned will investigate the
possibility of transforming the PAS into an International Standard.

An IEC-PAS licence of copyright and assignment of copyright has been signed by the IEC and JEDEC and is
recorded at the Central Office.

1) The IEC (International Electrotechnical Commission) is a worldwide organization for standardization comprising all
national electrotechnical committees (IEC National Committees). The object of the IEC is to promote international co-
operation on all questions concerning standardization in the electrical and electronic fields. To this end and in addition
to other activities, the IEC publishes International Standards. Their preparation is entrusted to technical committees;
any IEC National Committee interested in the subject dealt with may participate in this preparatory work. International,
governmental and non-governmental organizations liaising with the IEC also participate in this preparation. The IEC
collaborates closely with the International Organization for Standardization (ISO) in accordance with conditions
determined by agreement between the two organizations.

2) The formal decisions or agreements of the IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all interested
National Committees.

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

4) In order to promote international unification, IEC National Committees undertake to apply IEC International Standards
transparently to the maximum extent possible in their national and regional standards. Any divergence between the
IEC Standard and the corresponding national or regional standard shall be clearly indicated in the latter.

5) The IEC provides no marking procedure to indicate its approval and cannot be rendered responsible for any
equipment declared to be in conformity with one of its standards.

6)  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.
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J ESD22-A 108-A
Page 1

TEST METHOD A108-A
BIAS LIFE

(From JEDEC Counci l B a l l o t JCB-90-31 , f o r m u l a t e d under t h e
c o g n i z a n c e  o f  J C - 1 4 . 1  C o m m i t t e e  o n  R e l i a b i l i t y  T e s t  M e t h o d s  f o r
Packaged Devices. )

1. PURPOSE

This  tes t  i s  per formed to  de termine  the  e f fec ts  o f  b ias  cond i t ions
and  tempera ture  on  so l id  s ta te  dev ices  over  an  ex tended  per iod  o f
t ime . It is i n t e n d e d  p r i m a r i l y f o r  d e v i c e Q u a l i f i c a t i o n  a n d
r e l i a b i l i t y  m o n i t o r i n g .

2. APPARATUS

The  per formance  o f  th is  tes t  requ i res  equ ipment  tha t  i s  capab le  o f
prov id ing  the  par t icu la r  tes t  cond i t ions  to  wh ich  the  tes t  samples
w i l l  b e  s u b j e c t e d .

2 . 1  C i r c u i t r y

T h e  c i r c u i t r y  t h r o u g h  w h i c h  t h e  s a m p l e s  w i l l  b e  b i a s e d  m u s t *  b e
des igned  wi th  severa l  cons idera t ions:

2 .1 .1  Dev ice  Schemat ic

The  b ias ing  and  opera t ing  schemes  sha l l * *  cons ider  the  l im i ta t ions
of  the  dev ice  and  sha l l  no t  overs t ress  the  dev ices  nor  cont r ibute
t o  t h e r m a l runaway. Dev ice  thermal c h a r a c t e r i z a t i o n  s h a l l  b e
considered (or  may be made) to ensure that  the temperature of “Hot
S p o t s ”  o n t h e d i e does n o t exceed maximum r a t e d j u n c t i o n
tempera ture .

2.1 .2  Power

T h e  t e s t  c i r c u i t  s h o u l d * * *  b e  d e s i g n e d  t o  l i m i t  p o w e r  d i s s i p a t i o n
such that , i f  a  d e v i c e  f a i l u r e  o c c u r s , excess ive  power  w i l l  no t  be
app l ied  to  o ther  dev ices  in  the  sample .

* T h e  w o r d  m u s t  i s  c a u t i o n a r y i n  t h e  s e n s e  t h a t  t h e  s t a t e d
a c t i o n  i s  e s s e n t i a l  t o  s u c c e s s f u l  a c h i e v e m e n t  o f  a  p u r p o s e .

* * The word shal l  is  to be understood as mandatory.

* * * The word should is to be understood as advisory.

Copyright © 1991, JEDEC; 2000, IEC
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2 .2  Dev ice  Mount ing

Equipment design i f  required, sha l l  p rov ide  for  mount ing  o f  dev ices
t o  m i n i m i z e a d v e r s e  e f f e c t s  d u r i n g t e s t , ( e . g . , i m p r o p e r  h e a t
d iss ipa t ion )  .

2 .3 Power Suppl ies and Signal  Sources

Instruments (such as DVMs, osci l loscopes, etc. ) used to set up and
monitor  power supplies and signal sources shall be maintained in
a  c a l i b r a t e d  s y s t e m  a n d  s h a l l  b e  o f  t h e  t y p e  t h a t  p r o v i d e s  g o o d
l o n g - t e r m  s t a b i l i t y .

T h e  e n v i r o n m e n t a l  c h a m b e r  s h a l l  b e  c a p a b l e  o f  m a i n t a i n i n g  t h e
s p e c i f i e d ambient tempera ture w i t h i n  a t o l e r a n c e  o f ± 5°C
th roughout  the  chamber  whi le  a  tes t  is  be ing  conducted .

3. PROCEDURE

The  sample  dev ices  sha l l  be  sub jec ted  to  the  spec i f ied  or  se lec ted
t e s t  c o n d i t i o n s  f o r  t h e  t i m e  a n d  t e m p e r a t u r e  r e q u i r e d .

3 . 1  T e s t  D u r a t i o n

T h e  b i a s  l i f e  s h a l l  b e  c o n d u c t e d  f o r  1 0 0 0  ( + 1 6 8 ,  - 0 )  h o u r s .  I f
interim measurements are deemed necessary, they may* be chosen from
t h e  f o l l o w i n g  s t a n d a r d  t i m e  i n t e r v a l s , a s  t i m e  t o  p e r f o r m  s u c h
measurements:

24 hours ( +8, - 0 )
48 hours ( +8 , - 0 )
96 hours (  +24 , - 0 )

168 hours (  +72 , - 2 4 )
504 hours (+168 , - 2 4 ) .

3 . 2  T e s t  C o n d i t i o n s

T h e  t e s t  c o n d i t i o n  s h a l l  b e  a p p l i e d  c o n t i n u o u s l y  ( e x c e p t  d u r i n g
in te r im measurement  per iods ) . The  t ime s p e n t  r e d u c i n g  c h a m b e r
condit ions to room ambient and conducting the inter im measurements
s h a l l  n o t  b e  c o n s i d e r e d  a  p o r t i o n  o f  t h e  t o t a l  s p e c i f i e d  t e s t
d u r a t i o n .

*  T h e  w o r d  m a y  i s  t o  b e  u n d e r s t o o d  a s  p e r m i s s i v e .

Copyright © 1991, JEDEC; 2000, IEC
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3.2.1 Ambient  Temperature

Unless  o therwise  spec i f i ed , the ambient  temperature shal l  be 125°C
±5°C.

3.2.2 Operat ing Mode

T h e  o p e r a t i n g  m o d e ( s ) s h a l l  b e s p e c i f i e d  i n t h e  a p p l i c a b l e
Procurement document.

3 .2 .2 .1  H igh-Tempera ture  Reverse -B ias

The “High-Tempera ture  Reverse -B ias" ( H T R B )  t e s t  i s  c o n f i g u r e d  t o
a p p l y  v o l t a g e  t o  t h e  d e v i c e s  w h i c h  r e m a i n  I n a  s t a t i c  m o d e  o f
o p e r a t i o n  f o r  t h e  d u r a t i o n  o f  t h e  t e s t . T h e  p a r t i c u l a r  b i a s
c o n d i t i o n s  s h o u l d  b e  d e t e r m i n e d  t o  r e v e r s e  b i a s  a s  m a n y  o f  t h e
s o l i d  s t a t e  j u n c t i o n s  i n  t h e  d e v i c e  a s  p o s s i b l e . Vo l tages s h a l l
be  spec i f ied  in  the  app l icab le  procurement  document .

NOTE: Depending upon the device, the  supply  and  input  vo l tage
a r e  e i t h e r  g r o u n d e d  o r  r a i s e d  t o  a  m a x i m u m  p o t e n t i a l
c h o s e n  t o  p r o d u c e  a n  o p e r a t i n g  t e m p e r a t u r e  n o t  h i g h e r
t h a n  t h e  m a x i m u m - r a t e d  j u n c t i o n  t e m p e r a t u r e . Dev ice
outputs  a re  e i ther  un loaded  or  loaded ,  so  as  to  ach ieve
t h e  s p e c i f i e d  o u t p u t  v o l t a g e  l e v e l .

3 .2 .2 .2  H igh-Tempera ture  Forward -B ias

The “High-Tempera ture  Forward-B ias” ( H T F B )  t e s t  iS  c o n f i g u r e d  t o
a p p l y  p o w e r  t o  t h e  d e v i c e  s a m p l e s  s o  a s  t o  f o r w a r d  b i a s  m a j o r
p o w e r - h a n d l i n g  j u n c t i o n s . T h e  d e v i c e s  a r e  o p e r a t e d  i n  e i t h e r  a
s ta t ic  or  pu lsed  opera t ing  mode . P u l s e d  o p e r a t i o n  IS u s e d  t o  t e s t
t h e  d e v i c e s  a t ,  o r  n e a r , m a x i m u m - r a t e d  c u r r e n t  l e v e l s  w i t h o u t
exceed ing  the  max imum-ra ted  junct ion  tempera ture . The HTFB test
i s t y p i c a l l y used f o r d iodes , t r a n s i s t o r s  o r power d r i v e r
i n t e g r a t e d  c l r c u l t s .

3 . 2 . 2 . 3  H i g h - T e m p e r a t u r e  O p e r a t i n g  L i f e

The “High-Temperature Operat ing Li fe” (HTOL)  tes t  i s  conf igured  to
exercise the maximum number of  nodes feasible.

NOTE: S e v e r a l  p a r a m e t e r s  m a y  b e  a d j u s t e d  t o  c o n t r o l  i n t e r n a l
p o w e r  d i s s i p a t i o n . These include supply voltages,  t h a t
may be o p e r a t e d  e i t h e r  a b o v e  o r  b e l o w  t h e i r  n o r m a l
v a l u e s , and clock frequency. (Care must be exercised to
ensure  tha t  dev ice  opera t ion  remains  pred ic tab le  and  in
a  n o n d e s t r u c t i v e  r a n g e ) .

Copyright © 1991, JEDEC; 2000, IEC
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3 . 2 . 2 . 3  H i g h - T e m p e r a t u r e  O p e r a t i n g  L i f e  ( C o n t i n u e d )

NOTE : (Cont inued)

D e v i c e  o u t p u t s  a r e  e i t h e r  u n l o a d e d  o r  l o a d e d  S o  as  to
ach ieve t h e s p e c i f i e d o u t p u t v o l t a g e l e v e l w i t h o u t
exceed ing  max imum-ra ted  junct ion  tempera ture .

4. COOL-DOWN

Al l  dev ices  sha l l  be  coo led  to  room tempera ture (25  ±  5 °C)  p r io r
to removal  of  bias. The  in ter rupt ion  o f  b ias  for  up  to  one  minute ,
f o r  t h e  p u r p o s e  o f  m o v i n g t h e  d e v i c e s  t o  c o o l - d o w n  p o s i t i o n s
separate from the chamber within which l i fe  test ing was performed,
shal l  not  be considered removal  of  bias. A l l  s p e c i f i e d  e l e c t r i c a l
measurements  a t  room tempera ture  sha l l  be  comple ted  pr io r  to  any
r e h e a t i n g  o f  t h e  d e v i c e s .

5. MEASUREMENTS

The measurements specif ied in the appl icable procurement document
s h a l l  b e  m a d e  i n i t i a l l y , a t  t h e  e n d  o f  e a c h  i n t e r i m  p e r i o d  ( i f
required) , a n d  a t  t h e  c o n c l u s i o n  o f  t h e  l i f e  t e s t . E l e c t r i c a l
endpoin t  tes t ing  sha l l  be  comple ted  w i th in  48  hours  o f  remova l  o f
bias from devices. I f  t h e  a v a i l a b i l i t y  o f  t e s t  e q u i p m e n t  o r  o t h e r
f a c t o r s  m a k e  m e e t i n g  t h i s  r e q u i r e m e n t  d i f f i c u l t ,  t h e  b i a s  l i f e  t e s t
s h a l l b e  e x t e n d e d  a t room ambient u n t i l equipment becomes
a v a i l a b l e .

6. FAILURE CRITERIA

A  d e v i c e  i s  d e f i n e d  a s  a  f a i l u r e  i f  t h e  p a r a m e t r i c  l i m i t s  a r e
exceeded  or  i f  funct iona l i ty  cannot  be  demonst ra ted  under  nomina l
and wors t -case c o n d i t i o n s ,  a s s p e c i f i e d  i n t h e a p p l i c a b l e
procurement document.

7. SUMMARY

The f o l l o w l n g i tems s h a l l  b e s p e c i f i e d  i n t h e a p p l i c a b l e
procurement document:

( a )  S p e c i a l  p r e c o n d i t i o n i n g ,  w h e n  a p p l i c a b l e .

( b )  T e s t  t e m p e r a t u r e , i f  o t h e r  t h a n  s p e c i f i e d  i n  p a r a g r a p h  3 . 2 . 1 .

( c )  T e s t  d u r a t i o n , i f  o t h e r  t h a n  s p e c i f i e d  i n  p a r a g r a p h  3 . 1

( d )  T e s t  m o u n t i n g , i f  s p e c i a l  i n s t r u c t i o n s  a r e  n e e d e d .

( e )  T e s t  c o n d i t i o n  a n d  t e s t  c i r c u i t  s c h e m a t i c .

Copyright © 1991, JEDEC; 2000, IEC
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7. SUMMARY (Continued)

( f )

( g )

( h )

( i )

( j )

( k )

Sample  s i ze  and  acceptance  number .

T i m e  t o complete e n d p o i n t m e a s u r e m e n t s ,  i f o t h e r than
s p e c i f i e d  i n  p a r a g r a p h  5 .

Operat ing mode.

I n t e r i m  r e a d  p o i n t s ,  i f  r e q u i r e d .

Inter im measurement t ime interval  , i f  d i f fe ren t  f rom paragraph
3.1

Maximum junct ion temperature.

Copyright © 1991, JEDEC; 2000, IEC
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