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JAPANESE INDUSTRIAL STANDARD J I S  

General T e s t  Procedure of F a i l u r e  R a t e  C 5003-1974 
f o r  E lec t ron ic  Components (Reaffirmed: 1982) 

1. Scope 

L This Japanese I n d u s t r i a l  Standard i s  app l i cab le  t o  e l e c t r o n i c  components, 
h e r e i n a f t e r  r e f e r r e d  t o  as t h e  “components”, t o  be produced continuously,  
under e s s e n t i a l l y  t h e  same design, and e s t ab l i shed  q u a l i t y  c o n t r o l ,  on which 

and s p e c i f i e s  procedure f o r  t h e  i n i t i a l  judgement, maintenance, p r i n c i p l e  of 
expansion measuring i n t e r v a l ,  number of smaples,  t es t  per iod ,  d i sposa l  of 
obtained r e s u l t s ,  etc. t o  determine f a i l u r e  rate l e v e l  of t h e  components i n  
accordance wi th  t h e  s i n g l e  sampling in spec t ion  system by a t t r i b u t e s .  

C a c e r t a i n  f a i l u r e  rate, during expected l i f e  t i m e  can genera l ly  be  assumed; 

Remark: The method t o  c a l c u l a t e  t h e  f a i l u r e  rate by numerical va lues  and 
t h e  method of a p p l i c a t i o n  of t h e  l o t  t o l e rance  f a i l u r e  rate 
system t o  t h e  l o t  t o l e rance  percent  d e f e c t i v e  system are a l s o  
shown i n  Appendix. 

2. Def in i t i ons  

For t h e  purposes of t h i s  s tandard ,  t h e  following d e f i n i t i o n s  apply: 

(1) f a i l u r e  
func t ion .  

f a i l u r e  rate F a i l u r e  means t h e  p r o b a b i l i t y  t h a t  a component w i l l  cause 
f a i l u r e  during a success ive  u n i t  per iod ,  a f t e r  t h e  component has  been 
operated without  f a i l u r e  f o r  a c e r t a i n  period. 

F a i l u r e  means t h a t  a component has l o s t  its s p e c i f i e d  

(2) 

(3) f a i l u r e  rate l e v e l  Expedient ia l  c l a s s i f i c a t i o n  of f a i l u r e  rates, t h a t  
t h e  f a i l u r e  rates are c l a s s i f i e d  i n t o  several groups, t h a t  is i n t o  
l e v e l s  and a t tached  wi th  symbols, 

Remark: The f a i l u r e  rate i n  t h i s  f a i l u r e  rate level  means t h e  upper 
l i m i t  of f a i l u r e  rate of t h e  l o t  des i r ed  t o  be  r e j e c t e d  as 
poss ib l e .  

(4) confidence l e v e l  The p r o b a b i l i t y  expressed i n  percentage (%) t h a t  
a l o t  wi th  a f a i l u r e  rate i n  t h e  f a i l u r e  rate level of (3) w i l l  be 
re  j ec t ed  . 

(5) f a i l u r e  rate a c c e l e r a t i o n  f a c t o r  Components are t e s t e d  under two 
d i f f e r e n t  stresses, and i f  t h e  reason of f a i l u r e  does no t  change, t h e  
r a t i o  of f a i l u r e  rate under acce le ra t ed  conä i t ion  during a s p e c i f i e d  

f a i l u r e  rate under ac- t i m e ,  and t h a t  under r e fe rence  condi t ion  * i .e. 
f a i l u r e  ra te  under 

‘Ondition is  c a l l e d  as t h e  f a i l u r e  rate . acce le ra t ion  f a c t o r .  r e f e rence  condi t ion  

N o t e z :  The test  under r e fe rence  eond i t ion  means t h e  test under t h e  
r e fe rence  stress s p e c i f i e d  i n  t h e  r e l e v a n t  component s tandard .  
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(6) t o t a l  t e s t i n g  t i m e  o r  t o t a l  number of opera t ion  
t i m e  o r  t o t a l  number of opera t ions  means t h e  sum of test t i m e s  o r  of 
numbers of opera t ion  spent o r  done on a l l  siimples. 

Remark: Tota l  test t i m e  is  c a l l e d  as component t i m e ,  sometimes. 

The t o t a l  t e s t i n g  

t 
5 R o. o1 

1 E O. OQS 

o. 5 S o. O01 
o. 1 H O. 0005 

, 

3. Confidence Level of F a i l u r e  Rate 

The confidence l e v e l s  of f a i l u r e  rate used i n  t h i s  standard c l a s s i f i e d  
i n t o  s h a l l  be two kind i .e ,  60 % and 90 %, and unless  otherwise s p e c i f i e d ,  
s h a l l  be 60 %. 
l e v e l  i s  c a r r i e d  ou t  under confidence level of 10 %. 

However, t h e  confirmation of maintenance of f a i l u r e  rate 

Q 

4. F a i l u r e  R a t e  Level 

O. 05 T o. 0001 l 

The f a i l u r e  rate l e v e l  s h a l l  be expressed i n  such u n i t  t h a t  t h e  f a i l u r e  
rate i n  percentage (%) per  l o 3  h o r  number of f a i l u r e s  per  t o t a l  number of 
opera t ions  of l o 6  i s  taken as t h e  u n i t ,  and s h a l l  be se l ec t ed  from Table 1. 
However, as a r u l e ,  M, P ,  R, S ,  and T shall- be  used, and t h e  o t h e r s  s h a l l  b e  
used as occasion demands. 

Table 1 

F a i l u r e  ra te  F a i l u r e  rate 
1 ~ l O ’  h or 10-6/time) I l(Xli03 h or 10-6/time) 

5, Testing T i m e  o r  Number of Operations 

The t e s t i n g  t i m e  o r  number of opera t ions  t o  c a l c u l a t e  €ai-lure rate s h a l l  
be as follows: 

(1) In t h e  case of t i m e ,  t h e  t e s t i n g  t i m e  ( inc luding  t h e  t i m e  f o r  ex tens ion  
test)  s h a l l  be  se l ec t ed ,  genera l ly  from Table 2.  

Fur ther ,  when i t  i s  r equ i r ed  t o  measure t h e  s p e c i f i e d  test  i t e m s  
a t  several po in t s  i n  t i m e ,  t h e  p o i n t s  s h a l l  as a - r u l e  be s e l e c t e d  from 
Table 3. 
however, measurement may be made a t  a cons tan t  i n t e r v a l .  
t h e  po in t s  i n  t i m e  a t  which t h e  measurements are c a r r i e d  o u t ,  s h a l l  be 
recorded c l e a r l y ,  

Af t e r  reached t o  a c e r t a i n  t i m e  ( f o r  example, 1000 h ) ,  
I n  t h i s  case, 
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