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MIL-STD-975E NOTICE 1 m 97999LL 02815ïL i  1 7 0  I 

54LS273 I Octa l  D t y p e  f l i p - f l o p  w i t h  c l e a r  

M I  L - S TD - 9 7 5 E 
NOTICE 1 
16 January 1984 

32501 B* X 

MILITARY STANDARD 

54LS166 8 - b i t  p a r a l l e l  i n p u t  s h i f t  I 30609 
r e g i s t e r  w i t h  c l e a r  I I 

I 

NASA STANDbRD,ELECTRICAL, ELECTRONIC, 
AND ELECTROMECHANI CAL (EEE) PARTS L I  ST 

B*X I 
I 

TO ALL HOLDERS OF MIL-STD-975E: 

1 )  THE FOLLOWING PEN AND I N K  CHANGES ARE TO BE MAUE: 

Page 7.7 

A f t e r  t h e  Decoders/Encoders/Mul t i p l e x e r s  d e s c r i p t i o n  s e c t i o n  and 
b e f o r e  t h e  f o o t n o t e s  add t h e  f o l l o w i n g  new d e s c r i p t i o n  s e c t i o n  . 

and r e l a t e d  i n f o r m a t i o n :  

I I I I I I I i Trance ivers  i54LS245 ¡Octa l  N o n i n v e r t i n g  bus t r a n s c e i v e r s  i 32803 i i B*X 1 
I I Iwith 3 - s t a t e  ou tpu ts  1 I I I 
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M IL-STD-975 E (NASA) 

NATIONAL AERONAUTICS AND S P A C E  ADMIN1STRATIO.N 

W A S H I N G T O N ,  D . C .  20546  

N A S A  S t a n d a r d  E l e c t r i c a l ,  E l e c t r o n i c  and E l e c t r o m e c h a n i c a l  ( E E E )  
P a r t s  L i s t  

MIL-STD-975E ( N A S A )  

1. T h i s  M i l i t a r y  s t a n d a r d  i s  a p p r o v e d  f o r  u s e  b y  a l l  e l e m e n t s  o f  
t h e  N a t i o n a i  A e r o n a u t i c s  and  Space A d m i n i s t r a t i o n  and  i s  
a v a i l a b l e  f o r  u s e  by a l l  D e p a r t m e n t s  and  A g e n c i e s  o f  t h e  
D e p a r t m e n t  o f  De fense .  

2. B e n e f i c i a l  comments ( r e c o m m e n d a t i o n s ,  a d d i t i o n s ,  d e l e t i o n s )  
and  any  p e r t i n e n t  d a t a  w h i c h  may be  o f  u s e  i n  i m p r o v i n g  t h i s  
document  s h o u l d  be  a d d r e s s e d  a s  f o l l o w s :  

M A N A G E R  
N A S A  S T A N D A R D  P A R T S  LEAD C E N T E R  OFFICE (EG02) 
MARSHALL S P A C E  FLIGHT C E N T E R ,  AL 35812.  
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MIL-STD-975E (NASA) 

.. 

FOREWORD 

T h i s  s t a n d a r d  i s  t h e  t e c h n i c a l  b a s e l i n e  f o r  s t a n d a r d i z i n g  
p a r t s  s e l e c t i o n  i n  t h e  d e s i g n  and c o n s t r u c t i o n  o f  f l i g h t  h a r d w a r e  
and m i s s i o n - e s s e n t i a l  g r o u n d  s u p p o r t  e q u i p m e n t .  The i n t e n t  o f  
t h i s  s t a n d a r d  i s  t o  f o c u s  p a r t  s e l e c t i o n  e f f o r t s  o n  a r e d u c e d  
number o f  p a r t s ,  t h e r e b y  r e d u c i n g  s y s t e m  c o s t  and i m p r o v i n g  p a r t  
q u a l  i t y  ,and a v a i  1 a b i  1 i ty.  

I 
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157A JFET (h igh  performance, wide band, 
1 ow o f f s e t  , undercompensated) 

M I  L-STU-975E 
NOTICE 1 
16 January 1984 I 

11406 

Page 7.12 

Under the  Operational Amp1 i f i e r s  desc r ip t i on  Section, add.: 

B* X 

B* X 

B* X 

B*X 

2) R E T A I N  T H I S  NOTICE AND INSERT BEFORE TARLE OF CONTENTS. 

3 )  Holders o f  MIL-STD-975E w i l l  v e r i f y  t h a t  page changes and add i t ions  
i nd i ca ted  above have been entered. 
as a check sheet. This issuance, together  w i t h  appended pages, i s  a 
separate pub l i ca t ion .  
u n t i l  t h e  Mi l i ta ry  Standard i s  completely rev ised o r  cancelled. 

This no t i ce  page w i l l  be re ta ined 

Each n o t i c e  i s  t o  be re ta ined by s tock ing po in ts  

Custodian: 

NASA-NA 

Preparing A c t i v i t y :  

NASA-NA 

Page 2 .of 2 
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MIL-STD-975E (NASA) 

1. SCOPE 

1.1 G e n e r a l .  T h i s  s t a n d a r d  e s t a b l i s h e s  a l i s t  o f  E l e c t r i c a l ,  
E l e c t r o n i c  and E l e c t r o m e c h a n i c a l  ( E E E )  P a r t s  f o r  u s e  i n  t h e  s e l e c t i o n ,  
p r o c u r e m e n t ,  and  a p p l i c a t i o n  f o r  f l i g h t  and m i s s i o n - e s s e n t i a l  g r o u n d  
s u p p o r t  e q u i p m e n t .  The l i s t i n g s  a r e  l i m i t e d  t o  t h e  f o l l o w i n g  F e d e r a l  
S t o c k  C l a s s e s :  

o 5905 - r e s i s t o r s  ( i n c l u d i n g  t h e r m i s t o r s ) .  
. o 5910 - c a p a c i t o r s .  

o 5915 - f i l t e r s .  
o 5920 - p r o t e c t i v e  d e v i c e s .  
o 5935 - c o n n e c t o r s .  
o 5945 - r e l a y s .  
o 5950 - i n d u c t o r s  a n d  t r a n s f o r m e r s .  

5955 - c r y s t a l s .  
o 5 9 6 1  - d i o d e s  and  t r a n s i s t o r s .  
o 5962 - m i c r o c i r c u i t s .  
o 6145 - w i r e  and  c a b l e .  

1.2 P u r p o s e .  The p u r p o s e  o f  t h i s  s t a n d a r d  i s  a s  f o l l o w s :  

a. To p r o v i d e  e q u i p m e n t  d e s i g n e r s  a n d  m a n u f a c t u r e r s  
w i t h  a l i s t  o f  e l e c t r o n i c  p a r t s  h a v i n g  t w o  q u a l i t y  
l e v e l s  c o n s i d e r e d  t o  be  m o s t  a c c e p t a b l e  f o r  f l i g h t  
and  m i s s i o n - e s s e n t i a l  g r o u n d  s u p p o r t  e q u i p m e n t .  

b. To c o n t r o l  and m i n i m i z e  t h e  v a r i e t y  o f  e l e c t r o n i c  
p a r t s  u s e d  b y  g o v e r n m e n t  a c t i v i t i e s  i n  o r d e r  t o  
m a x i m i z e  e c o n o m i c  s u p p o r t  o f ,  t o  c o n c e n t r a t e  i m -  
p r o v e m e n t  on, and  t o  f a c i l i t a t e  e f f e c t i v e  l o g i s t i c  
s u p p o r t  o f  t h e  e l e c t r o n i c  p a r t s  l i s t e d  i n  t h i s  
s t a n d a r d  . 

1.3 C l a s s i f i c a t i o n .  Two l e v e l s  o f  q u a l i t y  a r e  u s e d  i n  t h i s  
s t a n d a r d .  G r a d e  1 p a r t s  a r e  h i g h e r - q u a l i t y ,  g o v e r n m e n t - s p e c i f i c a -  
t i o n - c o n t r o l l e d  p a r t s  i n t e n d e d  f o r  c r i t i c a l  a p p l i c a t i o n s .  Grade  2 
p a r t s  a r e  h i g h - q u a l i t y ,  g o v e r n m e n t - s p e c i f i c a t i o n - c o n t r o l l e d  p a r t s  
f o r  u s e  i n  a p p l i c a t i o n s  n o t  r e q u i r i n g  Grade  1 p a r t s .  
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MIL-STD-975E (NASA) 

2. R E F E R E N C E D  DOCUMENTS 

2.1 I s s u e s  o f  documents .  The f o l l o w i n g  docum'ents o f  t h e  i s s u e  
i n  e f f e c t  on  t h e  d a t e  o t  i n v i t a t i o n  f o r  b i d s  o r  r e q u e s t  f o r  p r o p o s a l  
f o r m  a p a r t  o f  t h i s  s t a n d a r d  t o  t h e  e x t e n t  s p e c i f i e d  h e r e i n .  

CAPACITORS (FSC 5 9 1 0 )  

MIL-C-20 

MIL-C-123 

MIL-C-23269 

MIL-C-39003 

MIL-C-39006 

MIL-C-39014 

MIL-C-55365 

MIL -C-55681  

MIL-C-83421 

- C a p a c i t o r s ,  F i x e d ,  C e r a m i c  
D i e l e c t r i c  ( T e m p e r a t u r e  Compen- 
s a t i n g ) ,  E s t a b l i s h e d  and Non- 
E s t a b l i s h e d  R e l i a b i l i t y ,  G e n e r a l  
S p e c i f i c a t i o n  f o r .  

- C a p a c i t o r s  , F i x e d  , Cerami  c 
D i  e l  e c t  r i  c , ( T e m p e r a t u r e  S t a  b l  e 
and G e n e r a l  P u r p o s e ) ,  H i g h  R e l i -  
a b i l i t y ,  G e n e r a l  S p e c i f i c a t i o n  f o r .  

- C a p a c i t o r s ,  F i x e d ,  G l a s s  D i e l e c -  
t r i  c , E s t a b l  i shed  Re1 i a b i  1 i t y  , 

' G e n e r a l  S p e c i f i c a t i o n  f o r .  

- C a p a c i t o r s ,  F i x e d ,  E l e c t r o l y t i c  
( S o l i d  E l e c t r o l y t e ) ,  T a n t a l u m ,  
E s t a b l i s h e d  R e l i a b i l i t y ,  G e n e r a l  
S p e c i f i c a t i o n  f o r .  

- C a p a c i t o r s ,  F i x e d ,  E l e c t r o l y t i c  
( N o n s o l i d  E l e c t r o l y t e ) ,  T a n t a l u m ,  
E s t a b l i s h e d  R e l i a b i l i t y ,  G e n e r a l  
Spec i f i  c a t  i on f 0.r . 
D i e l e c t r i c  ( G e n e r a l  P u r p o s e )  , 
E s t a b l i s h e d  R e l i a b i l i t y ,  G e n e r a l  
S p e c i f i c a t i o n  f o r .  

- C a p a c i t o r s ,  F i x e d ,  C e r a m i c  

- C a p a c i t o r s ,  C h i p ,  F i x e d ,  T a n t a l u m ,  
E s t a b l i s h e d  R e l i a b i l i t y ,  G e n e r a l  
S p e c i  f i  c a t  i o n  f o r .  

- C a p a c i t o r ,  C h i p ,  M u l t i p l e  L a y e r ,  
F i x e d ,  U n e n c a p s u l a t e d ,  C e r a m i c  
D i e l e c t r i c ,  E s t a b l i s h e d  R e l i a -  
b i l i t y ,  G e n e r a l  S p e c i f i c a t i o n  f o r .  

- C a p a c i t o r s ,  F i x e d ,  S u p e r m e t a l l i z e d  
P l a s t i c  F i l m  D i e l e c t r i c ,  (DC,  AC,  
o r  DC and  A C ) ,  H e r m e t i c a l l y  S e a l e d  
i n  M e t a l  Cases,  E s t a b l i s h e d  R e l i a -  
b i l i t y ,  G e n e r a l  S p e c i f i c a t i o n  f o r .  
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MIL-STD-975E (NASA) 

CONNECTORS (FSC 5935)  

M S F C  40M38277 

MSFC 40M39569 

G S F C  S-311-P-4  

G S F C  S-311-P-10 

MIL-C-5015 

- MIL-C-22992 

MIL -C-24308  

MIL-C-26482 

MIL -C-38999  

MIL-C-39012 

MIL-C-39029 

- C o n n e c t o r s ,  E l e c t r i c a l ,  C i r c u l a r ,  
M i n i a t u r e ,  H i g h  b e n s i t y ,  E n v i r o n -  
m e n t  R e s i s t i n g ,  S p e c i f i c a t i o n  f o r .  

- C o n n e c t o r s ,  E l e c t r i c a l ,  M i n i a t u r e  
C i  r c u l  a r ,  E n v i  r o n m e n t  R e s i  s t i n g ,  
200 O C ,  S p e c i f i c a t i o n  f o r .  

- C o n n e c t o r s  ( a n d  C o n t a c t s ) ,  E l e c -  
t r i c a l ,  R e c t a n g u l a r ,  f o r  Space 
F l i g h t  Use, G e n e r a l  S p e c i f i c a t i o n  

. f o r .  

- C o n n e c t o r s ,  S u b m i n i a t u r e ,  E l e c -  
t r i c a l  and  C o a x i a l  C o n t a c t ,  f o r  
Space F l i g h t  Use. 

- C o n n e c t o r ,  E l e c t r i c a l ,  C i r c u l a r  
T h r e a d e d ,  A N  Type,  G e n e r a l  
S p e c i f i c a t i o n  f o r .  

- C o n n e c t o r ,  P 1  u g s  and  R e c e p t a c l e s ,  
E l e c t r i c a l ,  W a t e r p r o o f ,  Q u i c k  
D i s c o n n e c t ,  Heavy D u t y  Type,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

- C o n n e c t o r ,  E l e c t r i c ,  R e c t a n g u l a r ,  
M i n i a t u r e  P o l a r i z e d  S h e l l ,  Rack 
a n d  P a n e l ,  G e n e r a l  S p e c i f i c a t i o n  
f o r .  c. 

- C o n n e c t o r ,  E l e c t r i c a l ,  ( C i r c u l a r ,  
M i n i a t u r e ,  Q u i c k  D i s c o n n e c t ,  En- 
v i r o n m e n t  R e s i s t i n g )  R e c e p t a c l e s  
and P l u g s ,  G e n e r a l  S p e c i f i c a t i o n  
f o r .  

- C o n n e c t o r ,  E l e c t . r i c a 1 ,  C i r c u l a r ,  
M i n i a t u r e ,  H i g h  D e n s i t y ,  Q u i c k  
D i  s c o n n e c t  ; ( B a y o n e t ,  T h r e a d e d  
and B r e e c h  C o u p l i n g ) ,  E n v i r o n m e n t  
R e s i  s t a n t ,  Removab le  C r i m p  a n d  
H e r m e t i c  S o l d e r  C o n t a c t s ,  G e n e r a l  
S p e c i f i c a t i o n  f o r .  

- C o n n e c t o r ,  C o a x i a l ,  R a d i o  F r e -  
q u e n c y ,  G e n e r a l  S p e c i f i c a t i o n  
f o r .  

- C o n t a c t s ,  E l e c t r i c a l  C o n n e c t o r ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  
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D I O D E S  ( F S C  5 9 6 1 )  

. MIL -S-19500  - S e m i c o n d u c t o r  D e v i c e s ,  G e n e r a l  

FILTERS ( F S C  5 9 1 5 )  
S p e c i  f i  c a t i o n  f o r .  

MIL-F-18327 - F i l t e r s ,  H i g h  Pass ,  Low Pass ,  Band 
Pass ,  Band S u p p r e s s i o n ,  a n d  D u a l  
F u n c t i o n i n g ,  G e n e r a l  S p e c i f i c a t i o n  
f o r .  

M I L - F - 2 8 8 6 1  - F i l t e r s  a n d  C a p a c i t o r s ,  R a d i o  
Frequency/Electromagnetic I n t e r -  
f e r e n c e  S u p p r e s s i o n ,  S p e c i f i c a t i o n  
f o r .  

I N D U C T O R S  ( F S C  5 9 5 0 )  

MIL-T-27 - T r a n s f o r m e r s  and I n d u c t o r s  ( A u d i o ,  
Power,  and H i g h - P o w e r  P u l s e ) ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

MIL-C-15305 - C o i l ,  F i x e d  a n d  V a r i a b l e ,  R a d i o  
F r e q u e n c y ,  G e n e r a l  S p e c i f i c a t i o n  
f o r .  

MIL-C-39010 - C o i l s ,  F i x e d ,  R a d i o  F r e q u e n c y ,  
M o l d e d ,  E s t a b l i s h e d  R e l i a b i l i t y ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

MICROCIRCUITS ( F S C  5 9 6 2 )  

MIL-M-38510 - M i c r o c i r c u i t s ,  G e n e r a l  S p e c i f i c a -  
t i o n  f o r .  

P R O T E C T I V E  D E V I C E S  ( F S C  5 9 2 0 )  

MIL -F -23419  - F u s e s ,  I n s t r u m e n t  Type, G e n e r a l  
S p e c i  f i c a t i  on f o r .  

MIL-C-39019 - C i  r c u i  t B r e a k e r s ,  M a g n e t i c ,  Low- 
Power,  S e a l e d ,  T r i p - F r e e ,  G e n e r a l  
S p e c i f i c a t i o n  f o r .  

RELAYS ( F S C  5 9 4 5 )  

MIL-R-39016 - R e l a y s ,  E l e c t r o m a g n e t i c ,  E s t a b l i s h e d  
R e l i a b i l i t y ,  G e n e r a l  S p e c i f i c a t i o n  
f o r .  

R E S I S T O R S  ( F S C  5 9 0 5 )  

MIL-R-39005 - R e s i  s t o r s ,  F i  xed,  W i  re-Wound 
( A c c u r a t e ) ,  E s t a b l i s h e d  R e l i a b i l i t y ,  

‘ G e n e r a l  S p e c i f i c a t i o n  f o r .  -- 
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R E S I S T O R S  ( F S C  5 9 0 5 )  

MIL-R-39007 - R e s i  s t o r s ,  F i x e d ,  W i  re-Wound 
(Power T y p e ) ,  E s t a b l i s h e d  
Re1 i a b i  1 i t y ,  G e n e r a l  S p e c i  f i  - 
c a t i o n  f o r .  

MIL-R-39008 - R e s i s t o r s ,  F i x e d  C o m p o s i t i o n  
( I n s u l a t e d ) ,  E s t a b l  i s h e d  
R e l i a b i l i t y ,  G e n e r a l  S p e c i f i -  
c a t i o n  f o r .  

MIL-R-39009 - R e s i s t o r s ,  F i x e d ,  Wire-Wound 
(Power Type,  C h a s s i s  M o u n t e d ) ,  
E s t a b l i s h e d  R e l . i a b i l i t y ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

MIL-R-39015 - R e s i s t o r s ,  V a r i a b l e ,  W i r e -  
Wound ( L e a d  Screw A c t u a t e d ) ,  
E s t a b l i s h e d  R e l i a b i l i t y ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

M I L - R - 3 9 0 1 7  - R e s i s t o r s ,  F i x e d ,  F i l m  
( I n s u l a t e d ) ,  E s t a b l  i s h e d  
Re1 i a b i  1 i t y ,  G e n e r a l  S p e c i  f i -  
c a t i o n  f o r .  

MIL-R-39032 - R e s i s t o r s ,  P a c k a g i n g  o f .  

MIL-R-39035 - R e s i s t o r s ,  V a r i a b l e ,  N o n w i r e -  
Wound ( A d j u s t m e n t  T y p e ) ,  
E s t a b l  i s h e d  Re1 i a b i l  i t y , -  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

MIL-R-55182 - R e s i s t o r s ,  F i x e d ,  F i l m ,  
E s t a b l i s h e d  Re1 i a b i l  i t y ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

M IL -R-83401  - R e s i s t o r  N e t w o r k s ,  F i x e d ,  F i l m ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

T H E R M I S T O R S  (FSC 5 9 0 5 )  

MIL -T -23648  - T h e r m i s t o r  ( T h e r m a l l y  S e n s i -  
t i v e  R e s i s t o r ) ,  I n s u l a t e d ,  
G e n e r a l  S p e c i f i c a t i o n  f o r .  

GSFC S-311-P-18 - T h e r m i s t o r  ( T h e r m a l l y  S e n s i t i v e  
R e s i s t o r ) ,  I n s u l a t e d ,  N e g a t i v e  
T e m p e r a t u r e  C o e f f i c i e n t ,  
S t y l e  311P18, S p e c i f i c a t i o n  f o r .  
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TRANSFORMERS ( F S C  5 9 5 0 )  

M I  L -T-27  - T r a n s f o r m e r s  a n d  I n d u c t o r s  
( A u d i o ,  Power,  and H i g h - P o w e r  
P u l s e ) ,  G e n e r a l  S p e c i f i c a t i o n  
f o r .  

G e n e r a l  S p e c i f i c a t i o n  f o r .  
M IL -T -21038  - T r a n s f o r m e r s ,  P u l s e ,  Low Power,  

TRANSISTORS ( F S C  5 9 6 1 )  

MIL-S-19500 - S e m i c o n d u c t o r  D e v i c e s ,  G e n e r a l  
S p e c i  f i  c a t i o n  f o r  . 

W I R E  & CABLE ( F S C  6 1 4 5 )  

MIL-C-17 - Cab1 e,  R a d i o  F r e q u e n c y ,  F1 e x i  b l  e 
a n d  S e m i r i g i d ,  G e n e r a l  S p e c i f i c a -  
t i o n  f o r .  

MIL-W-5086 - W i r e ,  E l e c t r i c ,  P o l y v i n y l  
C h l o r i d e  I n s u l a t e d ,  Copper  o r  
Copper.  A l  1 oy .  

MIL-W-16878 - W i r e ,  E l e c t r i c a l ,  I n s u l a t e d ,  
H i g h  T e m p e r a t u r e .  

MIL-Wc22759 - W i r e ,  E l e c t r i c ,  F l u o r o c a r b o n  
I n s u 1  a t e d ,  Copper  o r  Copper  
A l l o y .  

U n s h i  e l  ded, A e r o s p a c e .  

I n s u l a t e d  Copper  and Copper  
A l l o y .  

MIL-C-27500 - C a b l e ,  E l e c t r i c a l ,  S h i e l d e d  a n d  

MIL-W-81381 - W i r e ,  E l e c t r i c ,  P o l y i m i d e -  

N O T E :  A d d i t i o n a l  i n f o r m a t i o n  on  s p e c i f i c  p e r f o r m a n c e ,  u s e ,  
a n d  a p p l i c a t i o n  c a n  b e  f o u n d  i n  MIL-HDBK-978 a n d  MIL-HDBK-979. 

6 
Provided by IHS

Not for ResaleNo reproduction or networking permitted without license from IHS

--`,,`,``-`-`,,`,,`,`,,`---



N I L - S T D - 9 7 5 E  N O T I C E  I O  9997133 0281b05 BBb w 

MIL-STO-975E (NASA). 

( C o p i e s  o f  s p e c i f i c a t i o n s ,  s t a n d a r d s ,  d r a w i n g s ,  a n d  p u b l i -  
c a t i o n s  r e q u e s t e d  b y  c o n t r a c t o r s  i n  c o n n e c t i o n  w i t h  c - p e c i f i c  
p r o c u r e m e n t  f u n c t i o n s  s h o u l d  b e  o b t a i n e d  f r o m  t h e  p r o c u r i n g  
a c t i v i t y  o r  a s  d i r e c t e d  b y  t h e  c o n t r a c t i n g  o f f i c e r . )  

f o l l o w i n g  c e n t e r :  
NOTE: A d d i t i o n a l  c o p i e s  may b e  o b t a i n e d  f r o m  t h e  

C O M M A N D I N G  OFFICER 
NAVAL PUBLICATIONS & F O R M S  CENTER 
5801 TABOR A V E  
PHILADELPHIA,  P A  19120  
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MIL-STD-975E (NASA) 

3. DEFINITIONS 

3.1 S t a n d a r d  p a r t .  An EEE p a r t  a p p r o v e d  f o r  l i s t i n g  i n  t h i s  
s t a n d a r d .  . 

- 3.2 N o n s t a n d a r d  p a r t .  An E E E  p a r t  t h a t  i s  n o t  a p p r o v e d  f o r  
l i s t i n g  i n  t h i s  s t a n d a r d .  Grade  2 p a r t s  u s e d  i n  Grade  1 a p p l i c a -  
t i o n s  a r e  n o n s t a n d a r d  u n l e s s  u p g r a d e d  p e r  A p p e n d i x  B .  

3 . 3  Grade  1. T h i s  i s  t h e  c l a s s i f i c a t i o n  u s e d  f o r  h i g h e r  
q u a l i t y  s t a n d a r d p a r t s  i n t e n d e d  f o r  a p p l i c a t i o n s  t h a t  t h e  r e s p o n s i b l e  
N A S A  p r o j e c t  o f f i c e  h a s  d e t e r m i n e d  t o  b e  c r i t i c a l .  

e s t a b l i s h e d  r e l i a b i l i t y  ( E R )  p a r t s  p u r c h a s e d  t o  S f a i l u r e  r a t e  e x c e p t  

3,3.2 C o n n e c t o r s ,  Grade  1. T h i s  g r a d e  c o n t a i n s  c o n n e c t o r s  t h a t  

3.3.1 C a p a c i t o r s ,  Grade  1. T h i s  g r a d e  c o n t a i n s  m i l i t a r y  I 
l 

w h e r e  s p e c i f i c a l l y  n o t e d .  I 

a r e  p r o c u r a b l e  t o  M S F C - S P E C  " 4 O M "  and NASA/GSFC I 'S-311" s p e c i f i c a t i o n s .  
I 
l 

3.3.3 C r y s t a l s ,  Grade  1. P r e s e n t l y  t h e r e  a r e  n o  Grade  1 
c r y s t a l s  l i s t e d  i n  t h i s  s t a n d a r d .  

3.3.4 D i o d e s ,  Grade  1. T h i s  g r a d e  c o n t a i n s  d i o d e s  t h a t  a r e  
MIL -S-19500  J A N S  q u a l i f i e d .  When Grade  1 ( J A N S )  p a r t s  a r e  n o t  on  t h e  
Q u a l i f i e d  P r o d u c t s  L i s t  (QPL) ,  Grade  2 o r  JANTXV o r  p a r t s  l i s t e d  i n  
t h i s  s t a n d a r d  may b e  u p g r a d e d  i n  a c c o r d a n c e  w i t h  A p p e n d i x  B f o r  u s e  
i n  Grade  1 a p p l i c a t i o n s .  

3.3.5 F i l t e r s ,  Grade  1. T h e r e  a r e  no  Grade  1 f i l t e r s  l i s t e d  
i n  t h i s  s t a n d a r d .  

3.3.6 I n d u c t o r s  a n d  C o i l s ,  Grade  1. T h i s  g r a d e  c o n t a i n s  
m i l i t a r y  e s t a b l i s h e d  r e l i a b i l i t y  ( E R )  p a r t s  p u r c h a s e d  t o  R f a i l u r e  
r a t e  ( O . O l % / l O O O  h o u r s ) .  I n d u c t o r s  and  c o i l s  c o v e r e d  b y  MIL -T -27  
and  MIL-C-15305 a r e  n o t  s u i t a b l e  f o r  u s e  i n  Grade 1 a p p l i c a t i o n s .  

3.3.7 M i c r o c i r c u i t s ,  Grade  1. T h i s  g r a d e  c o n t a i n s  MIL-M-38510 
q u a l i f i e d  C l a s s  S d e v i c e s .  When Grade  1 ( C l a s s  S) p a r t s  a r e  n o t  o n  
t h e  Q u a l i f i e d  P r o d u c t s  L i s t  ( Q P L ) ,  Grade  2 ( C l a s s  B )  p a r t s  may b e  u p -  
g r a d e d  i n  a c c o r d a n c e  w i t h  A p p e n d i x  B f o r  u s e  i n  Grade 1 a p p l i c a t i o n s ,  

! 

3.3.8 P r o t e c t i v e  D e v i c e s ,  Grade  1. T h e r e  a r e  n o  Grade  1 p r o -  
t e c t i v e  d e v i c e s  l i s t e d  i n  t h i s  s t a n d a r d .  

3.3.9 R e l a y s ,  Grade  1. T h e r e  a r e  n o  Grade  1 r e l a y s  l i s t e d  i n  
t h i s  s t a n d a r d .  

a 
Provided by IHS

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
,
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



MIL-STD-975E (NASA) 

3.3.10 R e s i s t o r s ,  G r a d e  1. T h i s  g r a d e  c o n t a i n s  m i l i t a r y  
e s t a b l i s h e d  r e l i a b i l i t y  ( E R )  p a r t s  p u r c h a s e d  to .  S f a i l u r e  r a t e  
e x c e p t  w h e r e  s p e c i f i c a l l y  n o t e d .  

t h a t  a r e  p r o c u r a b l e  t o  NASA/GSFC s p e c i f i c a t i o n  S-311-P-18. 

t r a n s f o r m e r s  a v a i l a b l e .  Grade  2 t r a n s f o r m e r s  may b e  u p g r a d e d  i n  
a c c o r d a n c e  w i t h  A p p e n d i x  B f o r  u s e  i n  Grade  1 a p p l i c a t i o n s .  

. 3.3.13 T r a n s i s t o r s ,  Grade  1. T h i s  g r a d e  c o n t a i n s  t r a n s i s t o r s  
t h a t  a r e  MIL -S-19500  J A N S  q u a l i f i e d .  When Grade  1 ( J A N S )  p a r t s  a r e  
n o t  on  t h e  Q u a l i f i e d  P r o d u c t s  L i s t  ( Q P L ) ,  Grade 2 o r  JANTXV p a r t s  
l i s t e d  i n  t h i s  s t a n d a r d  may be  u p g r a d e d  i n  a c c o r d a n c e  w i t h  A p p e n d i x  B 
f o r  u s e  i n  Grade 1 a p p l i c a t i o n s .  

3.3.11 T h e r m i s t o r s ,  Grade  1. T h i s  g r a d e  c o n t a i n s  t h e r m i s t o r s  

3.3.12 T r a n s f o r m e r s ,  Grade  1. P r e s e n t l y  t h e r e  a r e  n o  Grade  1 

! 

3.3.14 W i r e  and  C a b l e ,  Grade  1. T h i s  g r a d e  c o n t a i n s  w i r e  
q u a l i f i e d  t o  MIL  - -  W 2 2 / 5 9  o r  MIL-W-81381, a n d  c a b l e  q u a l i f i e d  t o  
MIL-C-17 and MIL-C-27500.  The o u t g a s s i n g  p r o p e r t i e s  o f  t h e s e  w i r e s  
and c a b l e s  a r e  n o t  c o n t r o l l e d  and  m u s t  b e  e v a l u a t e d  f o r  c o m p l i a n c e  
t o  p r o j e c t  o u t g a s s i n g  r e q u i r e m e n t s .  S i l v e r - c o a t e d  c o p p e r  w i r e  i s  
s u s c e p t i b l e  t o  c u p r o u s  o x i d e  c o r r o s i o n  ( " r e d  p l a g u e " )  when p r o d u c e d ,  
s t o r e d ,  o r  u s e d  i n  a m o i s t  o r  h i g h - h u m i d i t y  e n v i r o n m e n t .  T h e r e f o r e ,  
t h e  e n v i r o n m e n t  f o r  s u c h  w i r e  m u s t  b e  c o n t r o l l e d .  

3.4 Grade  2. T h i s  i s  t h e  c l a s s i f i c a t i o n  u s e d  f o r  s t a n d a r d  
p a r t s  w h i c h  meet  t h e  c r i t e r i a  f o r  i n c l u s i o n  i n  t h i s  s t a n d a r d  and  a r e  
i n t e n d e d  f o r  a p p l i c a t i o n s  n o t  r e q u i r i n g  Grade  1 p a r t s .  

3.4.1 C a p a c i t o r s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  m i l i t a r y  
e s t a b l  i shed r e 1  i a b i l  i t y  ( t R )  p a r t s  p u r c h a s e d  t o  a min imum P f a i l u r e  
r a t e  l e v e l  ( O . l % / l O O O  h o u r s ) .  

3.4.2 C o n n e c t o r s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  c o n n e c t o r s  t h a t  
a r e  p r o c u r a b l e  t o  N A S A /  M S F C  " 4 0  MI',  NASA/GSFC 'IS-311," MIL-C-5015,  
MIL-C-24308,  MIL-C-26482,  MIL-C-38999,  MIL -C-39012  a n d  MIL-C-39029 
s p e c i f i c a t i o n s .  The o u t g a s s i n g  p r o p e r t i e s  o f  t h e  p a r t s  c o v e r e d  i n  
t h e  N A S A  s p e c i f i c a t i o n s  a r e  c o n t r o l l e d  w i t h i n  t h e  documen t ;  h o w e v e r ,  
t h e  o u t g a s s i n g  p r o p e r t i e s  o f  t h e  p a r t s  c o v e r e d  i n  t h e  m i l i t a r y  s p e c i -  
f i c a t i o n s  a r e  n o t  c o n t r o l l e d  and  m u s t  b e  e v a l u a t e d  f o r  c o m p l i a n c e  t o  
s p e c i f i c  p r o j e c t  o u t g a s s i n g  r e q u i r e m e n t s .  

3.4.3 C r y s t a l s ,  Grade  2. T h e r e  a r e  n o  Grade  2 c r y s t a l s  l i s t e d  
i n  t h i s  s t a n d a r d .  

3.4.4 D i o d e s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  JANTXV d i o d e s  
t h a t  h a v e  been r e s c r e e n e d  i n  a c c o r d a n c e  w i t h  t h e  TX r e q u i r e m e n t s  o f  
MIL-S-19500.  

3.4.5 F i l t e r s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  f i l t e r s  t h a t  a r e  
q u a l  i f i e d  t o  MIL-F-18327 a n d  MIL -F -28861 .  
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3.4.6 I n d u c t  
i n d u c t o r s  an- 

r s  a n d  C o i l s ,  Grade  2. T h i s  g r a d e  c o n t a i n s .  
t h a t  a r e  p r o c u r a b l e  t o  m i l i t a r y  c o n t r o l  s p e c i f i -  

c a t i o n s .  

3.4.7 M i c r o c i r c u i t s ,  G r a d e  2. T h i s  g r a d e  c o n t a i n s  m i c r o c i r -  
c u i t s  w h i c h  a r e  q u a l i f i e d  t o  M I L  -M-38510 C l a s s  B, s p e c i f i c a t i o n s .  

3.4.8 P r o t e c t i v e  D e v i c e s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  d e v i c e s  
t h a t  a r e  q u a l i f i e d  t o  M I L - F - 2 3 4 1 9 / 8  a n d  MIL -C-39019 /1  t h r o u g h  
M I  L -C-39019/6  . 

3.4.9 R e l a y s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  p a r t s  q u a l i f i e d  t o  
MIL-R-39016 f a i l u r e  r a t e  l e v e l  (FRL)  P .  

3.4.10 R e s i s t o r s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  m i l i t a r y  
e s t a b l i s h e d  r-rts p u r c h a s e d  t o  R a n d / o r  P f a i l u r e  
r a t e  l e v e l s  ( s e e  s p e c i f i c  l i s t i n g s ) .  

5.4.11 i n e r i ~ i i ~ ~ u r - s ,  ur-aut: I .  ~ I I I S  y i - a u e  L W I I L ~ I I I ~  L I I C I I I I I S L U I  3 

t h a t  a r e  p r o c u r a b l e  t o  m i l i t a r y  c o n t r o l  s p e c i f i c a t i o n  MIL -T -27  a n d  
MIL-T-23648/19 .  

I-r. 

3.4.12 T r a n s f o r m e r s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  t r a n s f o r m e r s  
t h a t  a r e  p r o c u r a b l e  t o  m i l i t a r y  c o n t r o l  s p e c i f i c a t i o n  MIL-T-27 and  
MIL-T-21038.  

3.4.13 T r a n s i s t o r s ,  Grade  2. T h i s  g r a d e  c o n t a i n s  J A N T X V  t r a n -  
s i s t o r s  t h a t  h a v e  been r e s c r e e n e d  i n  a c c o r d a n c e  w i t h  t h e  TX r e q u i r e -  
m e n t s  o f  MIL-S-19500.  

3.4.14 W i r e  a n d  C a b l e ,  Grade  2. T h i s  g r a d e  c o n t a i n s  w i r e  
q u a l i f i e d  t o  h I L  - -  W 2 2 / 5 9  o r  M I L  - -  W 8 r  381, a n d  c a b l e  q u a l i f i e d  t o  
MIL-C-17 a n d  MIL-C-27500.  The o u t g a s s i n g  p r o p e r t i e s  o f  t h e s e  w i r e s  
a n d  c a b l e s  a r e  n o t  c o n t r o l l e d  and  m u s t  be e v a l u a t e d  f o r  c o m p l i a n c e  
t o  p r o j e c t  o u t g a s s i n g  r e q u i r e m e n t s .  S i  1 v e r - c o a t e d  c o p p e r  w i  r e  i s 
s u s c e p t i b l e  t o  c u p r o u s  o x i d e  c o r r o s i o n  ( " r e d  p l a g u e " )  when p r o d u c e d ,  
s t o r e d ,  o r  u s e d  i n  a m o i s t  o r  h i g h - h u m i d i t y  e n v i r o n m e n t .  T h e r e f o r e ,  
t h e  e n v i r o n m e n t  f o r  s u c h  w i r e  m u s t  be  c o n t r o l l e d .  

3.5 Upgraded  P a r t .  A p a r t  t h a t  i s  s u c c e s s f u l l y  t e s t e d  t o  t h e  
r e s p e c t i v e  c r i t e r i a  o f  A p p e n d i x  B f o r  u s e  i n  Grade 1 a p p l i c a t i o n s .  

3.6 S u b s t i t u t e  P a r t .  A p a r t  t h a t  i s  t h e  b e s t  a v a i l a b l e  p a r t  
l i s t e d  on c u r r e n t  QPL '  s a n d  i s  p e r m i t t e d  f o r  u s e  i n  Grade 1 a p p l i -  
c a t i o n s .  
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4. GENERAL R E Q U I R E M E N T S  

4.1 C r i t e r i a  f o r  s t a n d a r d  p a r t s  l i s t i n g .  

4.1.1 C r i t e r i a  f o r  c a n d i d a t e  p a r t s  s e l e c t i o n .  A p a r t  w i l l  
become a c a n a i d a t e  f o r  l i s t i n g  i n  t h i s  s t a n d a r d  o n l y  i f  i t  m e e t s  
a l l  o f  t h e  c r i t e r i a  i n  4.1.1.1 t h r o u g h  4.1.1.4. 

4.1.1.1 A p p l i c a t i o n  need.  T h e r e  m u s t  b e  m u l t i p l e  a p p l i c a t i o n s  
r e q u i r i n g  t h e  s p e c i f i c  p e r f o r m a n c e  c a p a b i l i t y  p e c u l i a r  t o  t h e  p a r t  
p r o p o s e d  f o r  l i s t i n g .  C o n s i d e r a t i o n  w i l l  b e  g i v e n  t o  s e l e c t i n g  
p a r t s  c a p a b l e  o f  s a t i s f y i n g  t h e  w i d e s t  r a n g e  o f  d e s i g n  a p p l i c a t i o n s ,  
and  when a p p l i c a b l e ,  p a r t s  s h o u l d  b e  c o m p a t i b l e  w i t h  e x i s t i n g  
l i s t i n g s  (e.g., s e l e c t  a r e f e r e n c e  d i o d e  t h a t  i s  an  e x t e n s i o n  o f  a 
l i s t e d  s e r i e s  o r  a m i c r o c i r c . u i t  t h a t  i s  g e n e r i c  t o  a f a m i l y  a l r e a d y  
l i s t e d ) .  A d e f i n i t e  need  i s  assumed t o  e x i s t  f o r  a p a r t  t h a t  has  
been u s e d  s u c c e s s f u l l y  i n  s e v e r a l  r e c e n t  s p a c e  a p p l i c a t i o n s ,  p r o -  
v i d e d  t h a t  i t  i s  n o n r e d u n d a n t  ( w i t h  r e s p e c t  t o  f o r m ,  f i t ,  o r  f u n c t i o n )  
t o  e x i s t i n g  l i s t i n g s  o r  p r o v i d e s  o t h e r  c o m p e l l i n g  a d v a n t a g e s  (e.g., 
c o n t i n u i n g  a v a i l a b i l i t y )  o v e r  s u c h  l i s t i n g s .  I n  t h e  l a t t e r  c a s e ,  
d e l e t i o n  o f  t h e  o r i g i n a l  l i s t i n g  may b e  i n  o r d e r .  

4.1.1.2 T e c h n o l o g i c a l  m a t u r i t y .  The d e s i g n  o f  t h e  p a r t  m u s t  
b e  f i n a l i z e d  and m u s t  u t i l i z e  p r o v e n  m a t e r i a l s  and  t e c h n o l o g i e s .  
I t  m u s t  h a v e  been i n  p r o d u c t i o n  f o r  a p e r i o d  s u f f i c i e n t  t o  p r o v i d e  
a s s u r a n c e  t h a t  t h e  c r i t i c a l  d e s i g n  and  p r o c e s s  p a r a m e t e r s  h a v e  been  
i d e n t i f i e d  and a d e q u a t e  c o n t r o l s  h a v e  been  d e v e l o p e d .  The t e c h n o l o g y  
a l s o  m u s t  have  d e m o n s t r a t e d  s u i t a b i l i t y  f o r  f l i g h t  h a r d w a r e  o r  
m i s s i o n - e s s e n t i a l  g r o u n d  s u p p o r t  e q u i p m e n t  use.  

4.1.1.3 A v a i l a b i l i t y  o f  m a n u f a c t u r e r s .  The p a r t  s h o u l d  be  i n  
p r o d u c t i o n  b y  a t  l e a s t  one and p r e f e r a b l y  t w o  m a n u f a c t u r e r s  whose 
p r e v i o u s  p e f o r m a n c e  i n d i c a t e s  t h a t  t h e y  a r e  c a p a b l e  o f  q u a l i f y i n g  
t h e i r  p r o d u c t  t o  s p e c i f i c a t i o n s  a d e q u a t e  f o r  l i s t i n g  i n  t h i s  s t a n d a r d .  

4.1.1.4 T e s t  o r  usage  h i s t o r y .  T h e r e  m u s t  b e  s u f f i c i e n t  t e s t  
o r  u s a g e  e x p e r i e n c e  w i t h  t h e  p a r t  t o :  

I a. D e t e r m i n e  p r e d o m i n a n t  f a i l u r e  modes a n d  mechan isms.  

b. P r o v i d e  r e a s o n a b l e  c o n f i d e n c e  t h a t  t h e  p a r t  w i l l  
p e r f o r m  r e l i a b l y  when s u p p l i e d  t o  an a d e q u a t e  
s p e c i  f i c a t i o n .  

c .  I d e n t i f y  t h e  d e r a t i n g  and  a p p l i c a t i o n  r e s t r a i n t s  
n e c e s s a r y  f o r  r e l i a b l e  u s e  i n  f l i g h t  h a r d w a r e  o r  
m i s s i o n - e s s e n t i a l  g r o u n d  s u p p o r t  e q u i p m e n t  
e n v i  r o n m e n t s .  
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4.1.2 C r i t e r i a  f o r  s t a n d a r d  p a r t s  a p p r o v a l .  The c r i t e r i a  o f  
4.1.2.1 t h r o u g h  4.1.2.4 s h o u l d  b e  m e t  b e f o r e  a c a n d i d a t e  p a r t  c a n  
be  a p p r o v e d  and l i s t e d  i n  t h i s  s t a n d a r d .  

4.1.2.1 C h a r a c t e r i z a t i o n  d a t a .  A c o m p r e h e n s i v e  p a r a m e t e r  
c h a r a c t e r i z a t i o n  t e s t  p r o g r a m  h a s  been c o n d u c t e d  t o  i d e n t i f y  t h e  
p a r t ' s  p e r f o r m a n c e  c a p a b i l i t y  t h r o u g h  t h e  o p e r a t i n g  t e m p e r a t u r e  
s p e c t r u m  and o v e r  l o n g  l i f e .  
p a r a m e t e r s  a r e  s t a b l e  o v e r  o p e r a t i n g  t e m p e r a t u r e  r a n g e  and  l i f e ,  
a n d  m u s t  r e v e a l  p e c u l i a r i t i e s  t h a t  s h o u l d  be  c o n s i d e r e d  o r  a v o i d e d  
i n  usage.  

T h i s  d a t a  m u s t  i n d i c a t e  t h a t  t h e  p a r t  

4.1.2.2 E v a l u a t i o n  t e s t s .  An e n v i r o n m e n t a l  t e s t  p r o g r a m  i s  
u s u a l l v  c o n d u c t e d  t o  d e t e r m i n e  a c t u a l  s t r e s s  l e v e l s  a t  w h i c h  t h e  
p a r t  f i i l s  o r  d e g r a d e s  s i g n i f i c a n t l y .  

4.1.2.3 S p e c i f i c a t i o n .  The p a r t  s h a l l  h a v e  an a d e q u a t e  
g o v e r n m e n t  s p e c i f i c a t i o n  t h a t  d e f i n e s  p e r f o r m a n c e ,  d e s i g n ,  
m a t e r i a l s ,  q u a l i t y  c o n t r o l s  and  t e s t  r e q u i r e m e n t s .  P a r a m e t e r s  i n  
t h e  s p e c i f i c a t i o n  s h a l l  r e a l i s t i c a l l y  c h a r a c t e r i z e  t h e  p a r t  o v e r  
i t s  r a n g e  o f  s p e c i f i e d  e n v i r o n m e n t  and  o p e r a t i n g  c o n d i t i o n s .  

4.1.2.4 Q u a l i f i c a t i o n .  The p a r t  s h o u l d  be  q u a l i f i e d  t o  t h e  
a p p l i c a b l e  s p e c i f i c a t i o n ,  and  t h i s  q u a l i f i c a t i o n  m u s t  b e  m a i n t a i n e d  
i n  a c c o r d a n c e  w i t h  q u a l i f i c a t i o n  r e t e n t i o n  r e q u i r e m e n t s .  Some p a r t s  
may be  l i s t e d  when t h e r e  i s  an i n d i c a t i o n  t h a t  a QPL l i s t i n g  i s  
i m m i n e n t .  QPL l i s t i n g  s h a l l  be  r e v i e w e d  b y  t h e  u s e r  f o r  l a t e s t  
q u a l  i f i c a t i o n  s t a t u s .  

4.1.3 S t a n d a r d  p a r t  r e m o v a l  c r i t e r i a .  A p a r t  l i s t e d  i n  t h i s  
s t a n d a r d  may b e  removed f o r  any  o f  t.he f o l l o w i n g  r e a s o n s :  

a .  The p a r t  becomes o b s o l e t e .  

b. T h e r e  a r e  n o  l o n g e r  any  q u a l i f i e d  s o u r c e s  f o r  
t h e  p a r t .  

c .  The p a r t  i s  r e p l a c e d  w i t h  a f u n c t i o n a l l y  s i m i l a r  
d e v i c e  h a v i n g  i m p r o v e d  c h a r a c t e r i s t i c s  o r  b e t t e r  
r e 1  i a b i  1 i t y .  

d. The p a r t  e x h i b i t s  r e l i a b i l i t y  p r o b l e m s  f o r  w h i c h  
n o  e c o n o m i c a l l y  a d e q u a t e  c o n t r o l s  o r  s c r e e n s  
h a v e  been deve1  oped.  
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4.2 P a r t  p r o c u r e m e n t .  The u s e r  i s  r e s p o n s i b l e  f o r  t h e  s p e c i -  
f y i n g  and  p r o c u r e m e n t  o f  S t a n d a r d  P a r t s  and  a s s u r i n g  t h e y  c o m p l y  
w i t h  t h e  a p p l i c a b l e  p r o d u c t  a s s u r a n c e  r e q u i r e m e n t s .  

c a t i o n  t e s t  c o n d i t i o n .  When an a p p l i c a t i o n  c o n d i t i o n  v a r i e s  f r o m  
t h e  d e t a i l  s p e c i f i c a t i o n  t e s t  c o n d i t i o n ( s ) ,  i t  s h a l l  b e  t h e  r e s p o n s i -  
b i l i t y  o f  t h e  c o n t r a c t o r  ( o r  h a r d w a r e  d e s i g n e r / b u i l d e r )  t o  e s t a b l i s h  
s a t i s f a c t o r y  c o r r e l a t i o n  b e t w e e n  t h e  c i r c u i t  r e q u i r e m e n t s  and  t h e  
d e t a i l  s p e c i f i c a t i o n  r e q u i r e m e n t s .  

4.2.1 C o r r e l a t i o n  o f  c i r c u i t  r e q u i r e m e n t s  a n d  d e t a i l  s p e c i f i -  

4.2.2 S p e c i f i c a t i o n .  A l l  p a r t s  l i s t e d  h e r e i n  m u s t  b e  p r o c u r e d  
t o  t h e  a p p l i c a b l e  d e t a i l e d  g o v e r n m e n t  s p e c i f i c a t i o n s  and  b e  m a r k e d  
w i t h  t h e ' J A N  b r a n d  ( o r  a p p r o v e d  a b b r e v i a t i o n  o r  N A S A  p a r t  n u m b e r )  
w h i c h  s i g n i f i e s  s a t i s f a c t o r y  c o m p l i a n c e  w i t h  a l l  t h e  s p e c i f i c a t i o n  
r e q u i r e m e n t s .  The " o r d e r i n g  d a t a "  p a r a g r a p h  . o f  t h e  d e t a i l e d  s p e c i f i -  
c a t i o n s  s h o u l d  be  c o n s u l t e d  t o  a s s u r e  t h a t  p r o p e r  i n f o r m a t i o n  i s  
l i s t e d  i n  t h e  p r o c u r e m e n t  document .  

4.2.3 Q u a l i f i e d  m a n u f a c t u r e r s .  Q u a l i f i e d  m a n u f a c t u r e r s  a r e  
l i s t e d  i n  t h e  a p p r o p r i a t e  Q u a l i f i e d  P r o d u c t s  L i s t  ( Q P L ) .  The 
p r o c u r i n g  a c t i v i t y  s h a l l  s o l i c i t  b i d s  f r o m  s o u r c e s  - l i s t e d  i n  t h e  
a p p l i c a b l e  Q P L  f o r  t h e  s p e c i f i c  p a r t .  " S o l e  s o u r c e "  p r o c u r e m e n t s  
a r e  d i s c o u r a g e d  e x c e p t  when o n l y  one q u a l i f i e d  s o u r c e  e x i s t s .  The 
q u a l i f y i n g  a c t i v i t y  may b e  c o n t a c t e d  t o  d e t e r m i n e  i f  q u a l i f i c a t i o n  
has  been g r a n t e d  t o  a d d i t i o n a l  m a n u f a c t u r e r s  f o r  t h e  p a r t  u n d e r  p r o -  
c u r e m e n t  s u b s e q u e n t  t o  t h e  p u b l i c a t i o n  o f  t h e  c u r r e n t  QPL, o r  i f  
t h e  p r e v i o u s  q u a l i f i c a t i o n  s t a t u s  o f  a n y  l i s t e d  m a n u f a c t u r e r s  h a s  
changed .  The q u a l i f y i n g  a c t i v i t y  f o r  m o s t  Q P L ' s  i s  t h e  D e f e n s e  
E l e c t r o n i c s  S u p p l y  C e n t e r  ( D E S C - E Q ) ,  D a y t o n ,  O h i o  45444.  

4.2.4 R e c e i v i n g  i n s p e c t i o n .  R e c e i v i n g  i n s p e c t i o n  s h o u l d  b e  
p e r f o r m e d  on S t a n d a r d  P a r t s  and s h o u l d  i n c l u d e :  

a. R e v i e w  o f  d a t a  s h i p p e d  w i t h  p a r t s  f o r  c o m p l i a n c e .  

b. P a r t  c o u n t .  

c. I n s p e c t i o n  f o r  p a r t  m a r k i n g s  and  e x t e r n a l  d e f e c t s .  

d. E l e c t r i c a l  measuremen t  (100%)  o f  c r i t i c a l  
p a r a m e t e r s ,  e x c e p t  s a m p l i n g  may b e  a p p r o v e d  b y  
N A S A  p r o j e c t s .  

A d e q u a t e  s e c u r i t y ,  s u c h  a s  an  e n v i r o n m e n t a l l y  c o n t r o l l e d  bonded  
s t o r a g e  are-a,  s h o u l d  be  p r o v i d e d  f o r  s t o r i n g  t h e  r e c e i v e d  p a r t s  
u n t i l  u s e  t o  m a i n t a i n  t h e i r  i n t e g r i t y  a n d  t r a c e a b i l i t y .  
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4 . 3  P a r t s  a p p l i c a t i o n .  The S t a n d a r d  P a r t s  l i s t e d  h e r e i n  m u s t  
be  p r o p e r l y  a p p l i e d  b y  t h e  u s e r  f o r  t h e m  t o  g i v e  s a t i s f a c t o r y  and 
r e l i a b l e  p e r f o r m a n c e .  The e q u i p m e n t  s h a l l  be  d e s i g n e d  s o  t h a t  i t  
w i l l  mee t  t h e  s p e c i f i e d  p e r f o r m a n c e  and  r e l i a b i l i t y  r e q u i r e m e n t s  
when u s i n g  S t a n d a r d  P a r t s .  S t a n d a r d  P a r t s  m u s t  b e  u s e d  o n l y  f o r  
t h o s e  c h a r a c t e r i s t i c s  o r  p a r a m e t e r s  w h i c h  a r e  c o n t r o l l e d  b y  t h e  
a p p l i c a b l e  d e t a i l  s p e c i f i c a t i o n s .  The u s e  o f  S t a n d a r d  P a r t s ,  a s  
r e q u i r e d  b y  t h i s  s t a n d a r d ,  d o e s  n o t '  r e l i e v e  t h e  c o n t r a c t o r  ( o r  h a r d -  
w a r e  d e s i g n e r / b u i l d e r )  o f  t h e  r e s p o n s i b i l i t y  f o r  c o m p l y i n g  w i t h  a l l  
e q u i p m e n t  p e r f o r m a n c e  and o t h e r  r e q u i r e m e n t s  s e t  f o r t h  i n  t h e  
a p p l i c a b l e  s y s t e m / e q u i p m e n t  s p e c i f i c a t i o n  and  c o n t r a c t .  

4 . 3 . 1  M i n i m i z i n g  . p a r t s  c o u n t .  The v a r i e t y  o f  S t a n d a r d  P a r t  
t y p e s  u s e d  i n  space  e q u i p m e n t  d e s i g n  s h o u l d  be  t h e  min imum n e c e s s a r y  
t o  p r o v i d e  s a t i s f a c t o r y  p e r f o r m a n c e ,  and t h e  u s e r  s h o u l d  e x e r c i s e  
a l l  r e a s o n a b l e  d e s i g n  c h o i c e s  t o  a c h i e v e  t h i s  o b j e c t i v e .  

4 . 3 . 2  A p p l i c a t i o n  g u i d e l i n e s .  The a p p l i c a t i o n  g u i d e l i n e s  
p r o v i d e d  i n  h ï L  - H D B K  - 978,  " N A S A  P a r t s  A p p l i c a t i o n  Handbook," a r e  
recommended. 

4 . 3 . 3  P a r t s  d e r a t i n g .  To  a c h i e v e  h i g h  r e l i a b i l i t y  and  good  
p e r f o r m a n c e ,  d e r a t i n g  t r o m  t h e  q u a l i f i e d  maximum r a t i n g s  i s  r e -  
q u i r e d .  A l l  p a r t s  s h a l l  be  d e r a t e d  i n  a c c o r d a n c e  w i t h - t h e  d e r a t i n g  
c r i t e r i a  i n  A p p e n d i x  A. 

4 . 4  N o n s t a n d a r d  p a r t s  usage.  N o n s t a n d a r d  p a r t s  s h a l l  be  u s e d  
o n l y  a f t e r  t h e y  a r e  a p p r o v e d  b y  t h e  r e s p o n s i b l e  g o v e r n m e n t  a c t i v i t y .  

4 . 5  C o n f l i c t  o f  d a t a .  I n  t h e  e v e n t  o f  c o n f l i c t  b e t w e e n  t h e  
t e c h n i c a l  d e s c r i p t i o n  o f  S t a n d a r d  P a r t s  d e s c r i b e d  i n  t h i s  s t a n d a r d  
and t h e  a p p l i c a b l e  s p e c i f i c a t i o n ,  t h e  s p e c i f i c a t i o n  s h a l l  g o v e r n .  

4.6  P r o b l e m  R e p o r t i n g  P r o c e d u r e  - S t a n d a r d i z a t i o n  Document  
I m p r o v e m e n t  P r o p o s a i ,  (DD k orm 1 4 2 6 ) .  c o n s i s t e n t  w i t h  t h  e p a r t s  
s t a n d a r d i z a t i o n  p rog ram,  t h e  u s e  o f  t h e  a t t a c h e d  S t a n d a r d i z a t i o n  
Document  I m p r o v e m e n t  P r Ö p o s a l  ( D O  f o r m  1 4 2 6 )  i s  e n c o u r a g e d  a s  a com- 
m u n i q u e  f o r  p a r t s  and c o m m o d i t y  e x p e r i e n c e .  E x p e r i e n c e  n e e d  n o t  b e  
r e s t r i c t e d  t o  p r o b l e m s ,  i n  w h i c h  c a s e  a p a r t  may b e  r e q u e s t e d  t o  b e  
removed,  b u t  may  a l s o  i n c l u d e  p a r t  or c o m m o d i t y  a d d i t i o n s  t o  t h e  
s t a n d a r d .  As a min imum, t h e  "Remarks"  p a r a g r a p h  s h o u l d  i n c l u d e  t h e  
f o l l o w i n g  (when a p p r o p r i a t e ) :  c o m m o d i t y  I D ,  g e n e r i c  p a r t  number,  
u s e r  p a r t  number,  and  any  p e r t i n e n t  d a t a  w h i c h  may b e  o f  u s e  f o r  
a p p r o v i n g  y o u r  r e q u e s t .  

R e p l y  t o  a t t e n t i o n  o f :  

MANAGER 
N A S A  STANDARD PARTS LEAD C E N T E R  OFFICE (EG02) 
MARSHALL S P A C E  FLIGHT C E N T E R ,  AL 3 5 8 1 2 .  
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S T A N D A R D  PARTS D E R A T I N G  

1.0 S C O P E .  

t h a t  c e r t a i n  c h a r a c t e r i s t i c s  o f  t h e  p a r t s  a r e  d e r a t e d  f o r  
r e 1  i a b l e  o p e r a t  i on. 

I n c l u s i o n  o f  p a r t s  i n  t h i s  s t a n d a r d  i s  b a s e d  o n  t h e  p r e m i s e  

1.1 I n t r o d u c t i o n .  D e r a t i n g  i s  t h e  r e d u c t i o n  o f  e l e c t r i c a l  , t h e r -  
m a l ,  and m e c h a n i c a l  s t r e s s e s  a p p l i e d  t o  a p a r t  i n  o r d e r  t o  d e c r e a s e  
t h e  d e g r a d a t i o n  r a t e  and  p r o l o n g  t h e  e x p e c t e d  l i f e  o f  t h e  p a r t .  D e r a t -  
i n g  i n c r e a s e s  t h e  m a r g i n  o f  s a f e t y  b e t w e e n  t h e  o p e r a t i n g  s t r e s s  l e v e l  
and  t h e  a c t u a l  f a i l u r e  l e v e l  f o r  t h e  p a r t ,  p r o v i d i n g  added  p r o t e c t i o n  
f r o m  s y s t e m  a n o m a l i e s  u n f o r e s e e n  b y  t h e  d e s i g n e r .  The f o l l o w i n g  g u i d e -  
l i n e s  g i v e  b a s i c  i n f o r m a t i o n  f o r  t h e  d e r a t i n g  o f  S t a n d a r d  P a r t s .  The 
s p e c i f i e d  d e r a t i n g  p e r c e n t a g e s  and  n o t e s  w i l l  a s s i s t  t h e  d e s i g n e r  i n  
o b t a i n i n g  r e l i a b l e  o p e r a t i o n  o f  p a r t s  u s e d  i n  s p a c e  e q u i p m e n t .  I t  

j e c t  r e q u i r e m e n t s  and a s s u r e  t h a t  a d e q u a t e  d e r a t i n g s  a r e  a c c o m p l i s h e d .  
These recommended d e r a t i n g  f a c t o r s  a r e  b a s e d  on t h e  b e s t  i n f o r m a t i o n  
c u r r e n t l y  a v a i l a b l e .  

m u s t  be  e m p h a s i z e d  t h a t  t h e  u s e r  s h o u l d  e v a l u a t e  a l l  p a r t s  t o  t h e  p r o -  6- 

1.2 D e r a t i n g  F a c t o r s .  The d e r a t i n g  f a c t o r s  c o n t a i n e d  h e r e i n ,  when 
m u l t i p l i e d  by t h e  maximum r a t i n g ,  i n d i c a t e  t h e  maximum recommended 
s t r e s s  v a l u e s  and  do n o t  p r e c l u d e  f u r t h e r  d e r a t i n g .  When d e r a t i n g ,  
t h e  d e s i g n e r  mus t  f i r s t  t a k e  i n t o  a c c o u n t  t h e  s p e c i f i c a t i o n  e n v i r o n -  
m e n t a l  and o p e r a t i n g  c o n d i t i o n  r a t i n g  f a c t o r s ,  c o n s i d e r  t h e  a c t u a l  
e n v i r o n m e n t a l  and o p e r a t i n g  c o n d i t i o n s  o f  t h e  a p p l i c a t i o n ,  t h e n  a p p l y  
t h e  recommended d e r a t i n g  f a c t o r  c o n t a i n e d  h e r e i n .  P a r t s  n o t  a p p e a r i n g  
i n  t h e s e  g u i d e l i n e s  a r e  l a c k i n g  i n  e m p i r i c a l  d a t a  and f a i l u r e  h i s t o r y .  
S i n c e  t h e  o p e r a t i n g  c h a r a c t e r i s t i c s  f o r  s u c h  p a r t s  c a n n o t  b e  g u a r a n -  
t e e d ,  i t  i s  a good p o l i c y  t o  d e r a t e  g e n e r o u s l y  s o  as t o  p r o v i d e  an 
a d d i t i o n a l  m a r g i n  o f  s a f e t y .  Where p a r t s  a r e  l i s t e d ,  b u t  a r e  n o t  
g i v e n  a s p e c i f i c  d e r a t i n g  v a l u e ,  a good p r a c t i c e  s h o u l d  a l s o  be  t o  
d e r a t e  g e n e r o u s l y .  The d e r a t i n g  i n s t r u c t i o n s  a r e  l i s t e d  f o r  e a c h  
commod i t y  i n  t h e  f o l l o w i n g  p a r a g r a p h s .  

% 

A. 2 
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1.2.1 Ca ac i to rs .  The dera t ing  f a c t o r s  f o r  capac i to rs  a re  tabu- 
l a t e d  be + ow 

TY Pe 

Ceramic (CCR, CKR, and CDR) 

Glass (CYR) 

F i l m  (CRH) ' 

Tantalum 

F o i l  (CLR) 

Wet s lug  (CLR) 

S o l i d  (CSR, CWR) 

>1 ohm/volt 

<1 ohm/volt 

Ue r a t  i ng 
Factor 
- 11 
.6 O 

.5 O 

.6 O 

.5 O 

.6 O 

.5 O 

.4 O 

Pa rameter 

Vol tage 

Vol tage 

Vol tage 

Vol tage 

Vol tage 

Vol tage 

Vol tage 

M u l t i p l i e r  o f  ra ted  vo l tage t o  determine maximum opera t ing  
v o l  tage. 

The dera t ing  f a c t o r s  should be app l ied  t o  t h e  maximum r a t i n g  
o f  t h e  app l icab le  ER s p e c i f i c a t i o n .  

The derated vo l tage appl ies t o  t h e  sum o f  t h e  peak ac vo i tage 
and t h e  dc p o l a r i z i n g  vo l tage 

For  low vol  tage a p p l i c a t i o n s  ( 4 0  v o l t s  dc) , i t  i s  recomnended 
t h a t  capac i to r  r a t e d  vol  tage should be a t  l e a s t  100 v o l t s  dc. 

h b i e n t  temperature should no t  exceed 70°C . 
Ambient temperature should n o t  exceed 5OOC. 
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Pa ramet e rs  

Supply voltages 

Power d i  ss ipa t  i o n  
(percent o f  ra ted  
power a t  maximum 
opera t ing  temperature) 

Ac i n p u t  vo l tage 
(percent o f  ra ted  
ac vo l tage a t  ac tua l  
supply vo l  tage) 

D i f f e r e n t i a l  dc i n p u t  
i npu t  vo l  tage 

Single-ended dc i n p u t  
vol tage 

Signal vo l  tage 
referenced t o  negat i  ve 
supply vo l  tage 

Input-output  vo l tage 
d i  f f e r e n t i  a l  

Output ac vo l tage 

Open c o l  1 e c t  o r  (or  
d r a i n )  dc output  
vo l  tage 

Operating ac o r  dc 
output  cu r ren t  

Maximum shor t  - c i  r c u i  t 
output  cur ren t  sent by 
ex terna l  means 

1.2.2 M i c r o c i r c u i t s .  The d e r a t i n g  f a c t o r s  f o r  m i c r o c i r c u i t s  a r e  
t a b u l a t e d  b e l o w :  

D i f f  
h P 1  t o r s  Ampl Ampl  Reg Switches 

(Oprnl ) 

.80 . 90 -80 -80 . 90 

. 75 . 75 .75 .75 .80 . 80 

Compara- Sense Current Voltage Analog 

1.00 1.00 1.00 1.00 

.30 L/ .30 L/ .70 

.80 .90 

. 80 

. 80 
1.00 1.00 

. 90 0 90 

. 80 .80 .80 .80 . 8 0 1 /  -80 

. 90 . 90 090 090 090 

LINEAR M I  CROC IRCU I T S  

NOTES: 

i /  Should no t  exceed t h e  BVEBO o f  t h e  t r a n s i s t o r s  i n  t h e  i n p u t  c i r c u i t .  
'2/ - 50 percent o f  ra ted  cu r ren t  f o r  two te rmina l  regulators .  

A.4 
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DIGITAL MICROCIRCUITS 

Parameters JTL LP NMOS L ine  D r i v e r s  
TTL CMOS and Receivers 

Supply voltages - l/ - i/ .70 z/ 1.00 - 3/ 

Power d i s s i p a t i o n  (percent o f  .80 4/ .80 - 41 .80 . 80 
ra ted  power a t  maximum . 
operat ing temperature) 

D i f f e r e n t i a l  dc i n p u t  vo l tage 1.00 - 3/ 

1.00 31 
3/ 5/ 

,Single-ended dc i n p u t  vo l tage 1.00 1.00- .50 - 2/ - 
I I I I I 

I i l I 
Open c o l l e c t o r  (o r  d r a i n )  dc .80 . 80 . 75 
Operating ac o r  dc output  

output  vo l  tage 

cu r ren t  

NOTES: 

.80 2/ -80 - 2/ .80 - 2/ .80 - 

- i/  Manufacturer's recommended opera t ing  voltages should be used. 

- 2/ Fur ther  de ra t i ng  may be requ i red  f o r  r a d i a t i o n  environments 
(i.e.? minimum Vcc t o  i nsu re  minimum dc reference f o r  
t rans ien ts ) .  

- 3/ Use 1.00 when used w i t h  d i g i t a l  l o g i c  f a m i l i e s  and 0.75 when 
used w i t h  analog l o g i c  fami l ies .  

- 4/ Derat ing f a c t o r  app l i cab le  t o  85°C maximum or j u n c t i o n  tempera- 
t u r e  l ess  than 125OC. 

- 5/ Transient  i n p u t  cur ren ts  caused by t h e  below-zero p o r t i o n  o f  
r i n g i n g  waveforms s h a l l  be l i m i t e d  t o  2 mA. 
may occur where LPTTL i s  d r i ven  by standard TTL. 

Th is  cond i t i on  

I 

A.5 
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1.2.3 R e s i s t o r s .  The d e r a t i n g  f a c t o r s  f o r  r e s i s t o r s  a r e  t a b u l a t e d  
b e l o w :  

F i x e d  
Carbon  c o m p o s i t i o n  

F i l m  ( h i g h - s t a b i l i t y  and  
m e t a l  ) 

W i  rewound,  power ,  
c h a s s i s  mount  

Wi rewound,  p r e c i s i o n  
1.0% 
o. 1% 
0.01% 

W i  rewound,  power  

A d j u s t  ab1 e 
W i  rewound 

Non-wi  rewound  

N e t w o r k s  

T h e r m i s t o r s  

DTES:  

D e r a t  i n.g 
F a c t o r  - i /  

.60 

'. 60 
. 60 
. 6 0  . 2 5  . 2 5  

. 60 

. 70 

.70 

. 60 

. 50 

Pa r a m e t  e r  

Power 

Power 

Power 

Power  
Power 
Power 

Power 

R a t e d  c u r r e n t  

R a t e d  c u r r e n t  

Power 

Power  

A p p l  i c a b 1  e 
N o t e s  

- i /  U n d e r  n o  c o n d i t i o n s  s h o u l d  t h e  a p p l i e d  v o l t a g e  e x c e e d  t h e  

- 2 1  The maximum v o l t a g e  f o r  a l l  r e s i s t o r s  s h o u l d  be  n o  more  t h a n  
v a l u e s  s p e c i f i e d .  

80 p e r c e n t  o f  t h e  M I L - r a t i n g s  o r  80 p e r c e n t  o f  E = my w h i c h -  
e v e r  i s  l e s s ,  
where :  

E = Max a p p l i e d  v o l t a g e  ( d c  o r  r m s )  ( i n  v o l t s )  
P = D e r a t e d  power  ( i n  w a t t s )  
R = The r e s i s t a n c e  o f  t h a t  p o r t i o n  o f  t h e  e l e m e n t  

a c t u a l l y  a c t i v e  i n  t h e  c i r c u i t .  
- 31 H i g h - d e n s i t y  p a c k a g i n g  may r e q u i r e  f u r t h e r  d e r a t i n g  i f  

a m b i e n t  t e m p e r a t u r e s  a r e  i n c r e a s e  
4 /  R a t e d  c u r r e n t  i s  d e f i n e d  a s  IR - -9R-.d;. - a n d  b y  l i m i t i n g  t h e  

c u r r e n t  t o  0.70 r a t e d  c u r r e n t ,  p o w e r  i s  l i m i t e d  t o  0.5 maximum 
power .  - 5 /  A d j u s t a b l e  r e s i s t o r s .  The a c t u a l  v o l t a g e  w h i c h  may be 
i m p r e s s e d  a c r o s s  t h e s e  r e s i s t o r s  i s  d e t e r m i n e d  b y  E = m. - 6/ T h e r m i s t o r s  u s e d  i n  o t h e r  t h a n  z e r o  power  a p p l i c a t i o n s  s h o u l d  
a l s o  h a v e  min imum w a t t a g e  s p e c i f i e d  f o r  t h e  a p p l i c a t i o n .  

ma 8 
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I D e r a t i n g  

F a c t o r s  P a r a m e t e r s  
D e v i c e  Type 

MIL-STO-975E (NASA) I 

A p p l  i cab1  e 
N o t e s  

1.2.4 S e m i c o n d u c t o r s .  The d e r a t i n g  f a c t o r s  f o r  s e m i c o n d u c t o r s  
( d i o d e s  and  t r a n s i s t o r s )  a r e  t a b u l a t e d  b e l o w :  

G e n e r a l  p u r p o s e ,  - 5 0  P I V  
r e c t i  f i  e r s ,  s w i t c h i n g ,  .50 S u r g e  c u r r e n t  
and  S C R  50  F o r w a r d  c u r r e n t  

V a r a c t o r  07 5 P I V  

V o l  t a g e  r e g u l a t o r  - 2 1  Z e n e r  c u r r e n t  

075 O p e r a t i n g  c u r r e n t  

and  v o l t a g e  r e f e r e n c e  

- i/ 

- 1 /,y 

i 

e G e n e r a l  p u r p o s e ,  .50 Power 
power ,  and .7 5 C u r r e n t  
s w i t c h i n g  07 5 V o l t a g e  

NOTES:  l 

1 I ,?I 
41 - 

l/ J u n c t i o n  t e m p e r a t u r e  s h o u l d  n o t  e x c e e d  +125OC. 

- 2/ 

- 3 /  W o r s t - c a s e  c o m b i n a t i o n  a t  dc ,  ac ,  and  t r a n s i e n t  v o l t a g e s  

, - 
Z e n e r  c u r r e n t  s h o u l d  be l i m i t e d  t o  no  more  t h a n  
IZ = IZ nom [ + 0 . 5 ( 1 ~  max -1z  nom)]. 

s h o u l d  be  n o  g r e a t e r  t h a n  t h e  d e r a t e d  l i m i t .  

4 /  F o r  power  M O S F E T  d e v i c e s ,  d e r a t e  g a t e - t o - s o u r c e  v o l t a g e  t o  
60  p e r c e n t  o f  maximum r a t e d  v o l t a g e .  
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MIL-STD-975E N O T I C E  3 9999913 0283827 209 - - ------- 3 - --- 

C l a s s  Maximum O p e r a t i n g  P a r a m e t e r s  

M I L - T - 2 7  M I L - T - 2 1 0 3 8  T e m p e r a t u r e  ,!d V o l  t a g e  

Q Q 65OC 

R R 85OC 50% o f  maximum 
r a t e d  v o l  t a g e  - S S 105OC 

MIL-STD-975E (NASA) 

1.2.5 T r a n s f o r m e r s .  The d e r a t i n g  f a c t o r s  f o r  t r a n s f o r m e r s  a r e  
t a b u l a t e d  b e l o w :  

Maximum o p e r a t i n g  t e m p e r a t u r e  e q u a l s  a m b i e n t  t e m p e r a -  
t u r e  p l u s  t e m p e r a t u r e  r i s e  o f  + l O ° C  ( a l l o w a n c e  f o r  
h o t  s p o t ) .  Compute t e m p e r a t u r e  r i s e  as  f o l l o w s :  

T e m p e r a t u r e  r i s e  ( O C )  = ( T  + 234.5) - ( T  - t )  
r 

Where R = w i n d i n g  r e s i s t a n c e  u n d e r  l o a d  

t e m p e r a t u r e  T ( O C )  

r = n o - l o a d  w i n d i n g  r e s i s t a n c e  a t  a m b i e n t  

t = s p e c i f i e d  i n i t i a l  a m b i e n t  t e m p e r a t u r e  

T = maximum a m b i e n t  t e m p e r a t u r e  ( O C )  a t  t i m e  
( O C )  

o f  power  s h u t o f f .  ( T )  s h a l l  n o t  d i f f e r  
f r o m  ( t )  b y  more  t h a n  5OC. 

T h e  i n s u l a t i o n  c l a s s e s  o f  M I L  s t y l e  i n d u c t i v e  p a r t s  
h a v e  maximum o p e r a t i n g  t e m p e r a t u r e  r a t i n g s  w h i c h  a r e  
g e n e r a l l y  b a s e d  u p o n  a l i f e  e x p e c t a n c y  o f  a t  l e a s t  
10,000 h o u r s .  The maximum o p e r a t i n g  t e m p e r a t u r e s  i n  
t h i s  t a b l e  a r e  s e l e c t e d  t o  e x t e n d  t h e  l i f e  e x p e c t a n c y  
t o  50,000 h o u r s .  

Custom-made i n d u c t i v e  d e v i c e s  s h a l l  b e  e v a l u a t e d  on  
a m a t e r i a l s  b a s i s  a n d  s t r e s s e d  a t  l e v e l s  b e l o w  t h e  
maximum r a t e d  o p e r a t i n g  t e m p e r a t u r e  f o r  t h e  m a t e r i a l s  
used. D e v i c e s  h a v i n g  a maximum r a t e d  o p e r a t i n g  
t e m p e r a t u r e  i n  t h e  r a n g e  o f  8 5 ° C t o 3 0 0 C ,  s h a l l  b e  
d e r a t e d  a s  f o l l o w s :  maximum o p e r a t i n g  t e m p e r a t u r e  
( O C )  e q u a l s  0.75 t i m e s  maximum r a t e d  o p e r a t i n g  t e m p e r a -  

o u t s i d e  t h i s  t e m p e r a t u r e  i n t e r v a l ,  c o n  t h e  p r o j e c t  
p a r t s  e n g i n e e r  f o r  t e m p e r a t u r e  d e r a t i n g  r e c o m m e n d a t i o n s .  

t u r e  ( O C ) .  F o r  d e v i c e s  w i t h  maximum r a t e d  t e m p e r a t u r e s  - 

e A. 8 
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MIL-STO-975E (NASA) 

1.2.6 I n d u c t o r s / C o i l s .  The  d e r a t i n g  f a c t o r s  f o r  i n d u c t o r s / c o i l s  
a r e  t a b u l a t e d  b e l o w :  

C l a s s  Maximum O p e r a t i n g  P a r a m e t e r s  

MIL-C-39010 MIL-C-15305 T e m p e r a t u r e  - l /  Vo l  t a g e  

- O 65°C 

A A 85OC r a t e d  v o l  t a g e  

B B 105OC 

50% o f  maximum 

N O T E S :  

- 1/ a )  Maximum o p e r a t i n g  t e m p e r t u r e  e q u a l s  a m b i e n t  t e m p e r a t u r e  
p l u s  t e m p e r a t u r e  r i s e  t 1 0 " C  ( a l l o w a n c e  f o r  h o t  s p o t ) .  
Compute t e m p e r a t u r e  r i s e  a s  f . o l l o w s :  

T e m p e r a t u r e  r i s e  ( O C ) ' =  ( T  + 234.5) 

Where R = w i n d i n g  r e s i s t a n c e  u n d e r  l o a d  

t e m p e r a t u r e  T ( O C )  

r 

r = n o - l o a d  w i n d i n g  r e s i s t a n c e  a t  a m b i e n t  

b )  The i n s u l a t i o n  c l a s s e s  o f  M IL  s t y l e  i n d u c t i v e  p a r t s  h a v e  
maximum o p e r a t i n g  t e m p e r a t u r e  r a t i n g s  w h i c h  a r e  g e n e r a l l y  
b a s e d  upon  a l i f e  e x p e c t a n c y  o f  a t  l e a s t  10,000 h o u r s .  The 
maximum o p e r a t i n g  t e m p e r a t u r e s  i n  t h i s  t a b l e  a r e  s e l e c t e d  
t o  e x t e n d  t h e  l i f e  e x p e c t a n c y  t o  50,000 h o u r s ,  

c )  Custom-made i n d u c t i v e  d e v i c e s  s h a l l  be  e v a l u a t e d  on  a 
m a t e r i a l s  b a s i s  a n d  s t r e s s e d  a t  l e v e l s  b e l o w  t h e  maximum 
r a t e d  o p e r a t i n g  t e m p e r a t u r e  f o r  t h e  m a t e r i a l s  used. 
D e v i c e s  h a v i n g  a maximum r a t e d  o p e r a t i n g  t e m p e r a t u r e  i n  
t h e  r a n g e  o f  85OC t o  130°C s h a l l  be  d e r a t e d  as  f o l l o w s :  
maximum o p e r a t i n g  t e m p e r a t u r e  ( O C )  e q u a l s  0.75 t i m e s  
maximum r a t e d  o p e r a t i n g  t e m p e r a t u r e  ( O C ) .  F o r  d e v i c e s  
w i t h  maximum r a t e d  t e m p e r a t u r e s  o u t s i d e  t h i s  t e m p e r a t u r e  
i n t e r v a l ,  c o n m t h e  p r o j e c t  p a r t s  e n g i n e e r  f o r  t e m p e r a -  
t u r e  d e r a t i n g  r e c o m m e n d a t i o n s .  

A.9  
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M IL-STD-975 E (NASA) 

1.2.7 E M 1  F i l t e r s .  The d e r a t i n g  f a c t o r s  f o r  E M 1  f i l t e r s  a r e  
t a b u l a t e d  b e l o w :  

~ ~~ 

C l a s s  

A l  1 

D e r a t i n g  

~ 

-50 o f  r a t e d  c u r - r e n t  

.50 o f  r a t e d  v o l t a g e  

Maximum 
A m b i e n t  T e m p e r a t u r e  

8 5 O C  

1.2.8 C o n n e c t o r s .  The d e r a t i n g  f a c t o r s  f o r  c o n n e c t o r s  a r e  t a b u l a t e d  
b e l o w :  

Number o f  
C o n t a c t s  
Used i n  
C o n n e c t o r  

1 t o  4 

1 t o  4 

1 t o  4 

5 t o  14 

5 t o  14 

5 t o  14 

15 o r  more  

15 o r  more  

15 o r  more  

NOTE: 

C o n t a c t  
S i z e  

16 

20 

22 

16 

20 

22 

16 

20 

22 

Maximum C 

W i  
18 16 

13.0 

9.0 

6.5 

9.2 

7.0 

5. O 

r r e n t  P e r  C o n t a c t  L/ 

6.5 

6. O 

5.0 

5. O 

3.7 

3.7 

% 
22 

4.5 

4.5 

3.5 

3.5 

2.5 

2.5 

3.3 

3.3 

2.7 

2.7 

2. o 
2. o 

- 
26 

2.5 

1.9 

1.4 

- 
28 

1.8 

1.4 

1.0 

Maximum 
O p e r a t i n g  

V o l  t a g e  

25 p e r c e n t  
o f  r a t e d  
d i  e l e c t r i c  
w i t h  
s t a n d b y  
v o l t a g e  

- i/ Maximum c u r r e n t  may be c a r r i e d  b y  10 p e r c e n t  o f  t h e  c o n t a c t s  a t  
one t i m e .  A t  s u c h  t i m e ,  o t h e r  c o n t a c t s  s h o u l d  be  l i m i t e d  t o  
100 mA. 

A.10 
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M I L - S T D - 9 7 5 E  N O T I C E  L m ïï’199Ll 028L830 A T 3  

F u s e  D e r a t i n g  Paramet  e r  
C u r r e n t  F a c t o r  
R a t i n g  

( a m p e r e s )  

15 . 50 
10 . 50 

5 .50 
2 .50 
1 .45  R a t e d  amperes L/ 

.40  112 

.35 . 30 3 / 8  

118 4 25 
114 

MIL-STD-975E (MASA) 

Remarks . 

D e r a t i n g  o f  f u s e s  a l l o w s  
f o r  p o s s i b l e  l o s s  o f  p r e s -  
s u r e ,  w h i c h  l o w e r s  t h e  
b l o w  c u r r e n t  r a t i n g  and 
a l l o w s  f o r  a d e c r e a s e  o f  
c u r r e n t  c a p a b i l i t y  w i t h  
t i m e .  

1.2.9 Fuses.  The d e r a t i n g  f a c t o r s  f o r  f u s e s  a r e  t a b u l a t e d  b e l o w :  I 
..5 

2 
R 

c 

- .- 

NOTE : 
1 

- 1/ D e r a t i n g  f a c t o r s  a r e  b a s e d  on d a t a  f r o m  f u s e s  m o u n t e d  on  
p r i n t e d  c i r c u i t  b o a r d s  a n d  c o n f o r m a l l y  c o a t e d .  F o r  o t h e r  
t y p e  m o u n t i n g s ,  c o n s u l t  t h e  p r o j e c t  p a r t s  e n g i n e e r  f o r  
r e c o m m e n d a t i o n s .  . 

. 

A . l l  _. 
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MIL-STD-975E (NASA) 

S i z e  
I A W G )  

30 

28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

O 

O0 

1.2.10 W i r e  and C a b l e .  The d e r a t i n g  f a c t o r s  f o r  w i r e  and  c a b l e  a r e  
t a b u 1  a t e d  b e l  ow: 

B u n d l e  o r  C a b l e  S i n g l e  

0.7 1.3 

1.0 1.8 

1.4 2.5 

2.0 3.3 

2.5 4.5 

3.7 6.5 

5.0 9.2 

6.5 13.0 

8.5 19.0 

11.5 25.0 

16.5 33.0 

23.0 44.0 

30.0 60.0 

40.0 81.0 

50.0 108 .O 

75.0 147.0 

87.5 169.0 

d i r e  1 D e r a t e  to-Amperes Maximum Remarks 

1. C u r r e n t  r a t i n g s  f o r  bun-  
d l e s  o r  c a b l e s  a r e  b a s e d  
on b u n d l e s  o f  15 o r  more  
w i r e s  a t  70°C i n  a h a r d  
vacuum. F o r  s m a l l e r  
bund1 es,  t h e  a l  1 owab l  e 
c u r r e n t  may b e  p r o p o r -  
t i o n a l l y  i n c r e a s e d  a s  
t h e  b u n d l e  a p p r o a c h e s  a 
s i n g l e  w i r e .  

T e f l o n - i n s u l a t e d  w i r e  
(Type  TFE). 

2. R a t i n g s  a r e  b a s e d  on  

A.12 
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Mll-STû-975E (NASA) 1 
~ 1.2.11 R e l a y s .  The f a c t o r s  p r o v i d e d  p e r t a i n  o n l y  t o  c o n t a c t  l o a d s ,  a n d  

t h e y  a r e  i n t e n d e d  f o r  d e r a t i n g  s p e c i f i e d  l o a d s  e s t a b l i s h e d  i n  t h e  g o v e r n -  
i n g  s p e c i f i c a t i o n s  ( r e s i s t i v e ,  i n d u c t i v e ,  m o t o r ,  a n d / o r  l a m p  l o a d s ) .  The 
u s e r s  a r e  c a u t i o n e d  t o  u s e  t h e  c o n t a c t  v o l t a g e s  and  n o m i n a l  c o i l  v o l t a g e s  
( c u r r e n t s )  p r e s c r i b e d  i n  t h e  g o v e r n i n g  s p e c i f i c a t i o n s .  U t i l i z a t i o n  o f  
r e d u c e d  c o i l  v o l t a g e s  and  a b n o r m a l  c o n t a c t  v o l t a g e s  c a n  p o t e n t i a l l y  
r e d u c e  t h e  l i f e  o f  t h e  r e l a y  and  c o m p r o m i s e  r e l a y  o p e r a t i o n .  

D e r a t i n g  p a r a m e t e r s  a r e  b a s e d  on  t h e  f o l l o w i n g  f a c t o r s :  

1 
i 

A. A m b i e n t  o p e r a t i n g  t e m p e r a t u r e  ( T a b l e  T) .  T h i s  t a b l e  
c o n s i d e r s  t h e  t e m p e r a t u r e  e x t r e m e s  u n d e r  w h i c h  t h e  
r e l a y  may f u n c t i o n .  

d e r a t i n g  f a c t o r  f o r  nomina!  c y c l e  r a t e .  
B. C y c l e  r a t e  p e r  h o u r  ( T a b l e  R ) .  T h i s  t a b l e  d e f i n e s  a 

C .  Load  a p p l i c a t i o n  r a t e  ( T a b l e  L ) .  T h i s  t a b l e  e s t a b -  
l i s h e s  t h r e e  c a t e g o r i e s  o f  l o a d  a p p l i c a t i o n .  They a r e :  

1. L o a d  A. Make, b r e a k  a n d / o r  c a r r y  l o a d s  w i t h  an  on  
t i m e  d u r a t i o n  o f  O t o  500  m i l l i s e c o n d s .  
O f f - t i m e  i s  e q u a l  t o  o r  g r e a t e r  t h a n  
o n - t i m e .  

2. Load  B. C a r r y  o n l y  l o a d s .  R e l a y  d o e s  n o t  make o r  
b r e a k  t h e  l o a d .  Maximum o n - t i m e  i s  5 m i n -  
u t e s .  O f f - t i m e  i s  e q u a l  t o  o r  g r e a t e r  t h a n  
o n - t i m e  

3. L o a d  C. Make, b r e a k  a n d / o r  c a r r y .  Those  l o a d s  t h a t  
do  n o t  f a l l  i n t o  t h e  c a t e g o r y  o f  l o a d s  A 
t h r o u g h  B. 

TABLE T 
% 

Temp Range - 6 5 "  t o  - 2 1 O C  -20" t o  +39OC +40°  t o  + 8 4 O C  t 8 5 "  t o  t125OC 

F a c t o r  0.85 1.0 0.85 0.7 
e 

TABLE R 

C y c l e  R a t e  P e r  H o u r  

C y c l e  r a t e  < l o 0  1.0 t o  10 >10  

~ F a c t o r  0.85 0.9 0.85 

I 

! 
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MIL-STD-975E (NASA) 

TABLE L 

Load App l i ca t i on  A B C 

Factor  1.0 1.5 o. a 

The steps f o r  load  de ra t i ng  are: 

1 ,. Select  t h e  appropr ia te  l oad  ( r e s i s t i v e ,  induc t ive ,  motor, o r  
lamp) and r a t i n g  from t h e  m i l i t a r y  s p e c i f i c a t i o n .  Assume t h e  
r e l a y  being u t i l i z e d  i s  MS27400-5, and t h e  t ype  o f  l o a d  i s  
motor. From t h e  spec i f i ca t i on ,  t h e  motor l oad  i s  4 amperes. 

t h e  appropr ia te  f a c t o r  from Table T. 

p r i a t e  f a c t o r  f rom Table R. 

from Table L. 
Ca lcu la te  t h e  derated l oad  by m u l t i p l y i n g  t h e  var ious f a c t o r s  
together. 
l o a d  = 4 X T X R X L 

2. Determine t h e  temperature range i n  t h e  app l ica t ion .  Se lec t  

3. Determine t h e  cyc le  r a t e  i n  t h e  app l ica t ion .  S e l e c t - t h e  appro- 

4. Determine t h e  l oad  app l ica t ion .  Se lec t  t h e  appropr ia te  f a c t o r  

5. 
Using t h e  number from i t e m  1 above, derated 

Other examples are  as fo l l ows :  

Example 1: A 1.0 amp r e l a y  i s  operated i n  an environment w i t h  a temper- 
a tu re  range o f  25' t o  7 O O C .  
o f  5 cyc les  per  hour. 
and ca r ry  o f  a r e s i s t i v e  load. 

The r e l a y  i s  cyc led  a t  a r a t e  
The load  a p p l i c a t l o n  i s  make, break, 

The worst case temperature i s  70°C. 
0.85. 

From Table T s e l e c t  

The cyc le  r a t e  i s  5 cycles/hour. From Table R s e l e c t  0.9. 

The load  a p p l i c a t i o n  i s  s p e c i f i e d  as make, break, and 
car ry ,  from Table L s e l e c t  0.8. 

Relay de ra t i ng  f a c t o r  i s  T x R x L = 0.85 x 0.9 x 0.8 = 0.612. 
derated contact  l oad  i s  0.612 x 1.0 = 0.612 amp r e s i s t i v e  load. 

Example 2: 

The 
* 

A 10 amp r e l a y  i s  operated i n  an environment w i t h  a temper- 
a t u r e  range o f  -40' t o  +35OC. The r e l a y  i s  tu rned on f o r  
3 minutes every 2 hours. The l o a d  a p p l i c a t i o n  i s  c a r r y  
on l y  ( r e s i s t i v e  load). 

From Table T s e l e c t  0.85 
From Table R se lec t  0.85 
From Table L s e l e c t  1.5 

. 
A.14 
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Load d e r a t i n g  f a c t o r  

The d e r a t e d  c o n t a c t  

= 0.85 x 0.85 x 1.5 = 1.08. 

oad i s  1.08 x 1 0  = 10.8 amps r e s i s t i v e  l o a d .  

NOTE: A l t h o u g h  t h e  r e l a y  i s  a 1 0  amp r a t e d  r e l a y ,  t h e  d e r a t e d  l o a d  
c a p a b i l i t y  i s  10.8 amps when t h e  u n i q u e  a p p l i c a t i o n  i s  c o n s i -  
d e r e d .  

Example  3 :  The r e l a y  u t i l i z e d  i n  e x a m p l e  1 w i l l  be  u s e d  t o  s w i t c h  ,,e- 

a lamp l o a d .  From t h e  g o v e r n i n g  s p e c i f i c a t i o n ,  t h e  l a m p  
l o a d  c a p a b i l i t y  i s  0.1 amp. U t i l i z i n g  t h e  d e r a t i n g  
f a c t o r  c a l c u l a t e d  i n  e x a m p l e  1, t h e  d e r a t e d  ' c o n t a c t  l o a d  

. =  T x R x L x s p e c i f i e d  l amp l o a d  i n  amps 
= 0.612 x 0.1 = 0.061 amp l a m p  l o a d .  

A.15 

Provided by IHS
Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
,
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



.- 

e 
9 

MIL-STD-975D (NASA) I 

T H I S  PAGE INTENTIONALLY LEFT BLANK 

A.  16 
Provided by IHS

Not for ResaleNo reproduction or networking permitted without license from IHS

-
-
`
,
,
`
,
`
`
-
`
-
`
,
,
`
,
,
`
,
`
,
,
`
-
-
-



_ _  M I L - S T D - 9 7 5 E  N O T I C E  3 9999933 028383b 2 3 3  6 

MIL-STD-975E (NASA) 

e 

A P P E N D I X  B 

G E N E R A L  R E Q U I R E M E N T S  FOR U P G R A D I N G  G R A D E  2 D E V I C E S  

AND ADDITIONAL T E S T I N G  R E Q U I R E M E N T S  
FOR GRADE 1 P A R T S  

'FOR U S E  I N  G R A D E  i A P P L I C A T I O N S  

c 
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1 .o SCOPE 

T h i s  a p p e n d i x  c o n t a i n s  g e n e r a l  r e q u i r e m e n t s  f o r  u p g r a d i n g  
Grade 2 p a r t s  t o  b e  u s e d  i n  Grade 1 a p p l i c a t i o n s  and  a d d i t i o n a l  
t e s t i n g  r e q u i r , e m e n t s  f o r  Grade  1 p a r t s .  

2.0 . GENERAL 

2.1 I n t r o d u c t i o n .  To s u p p o r t  t h e  d e s i g n s  r e q u i r e d  b y  N A S A  P r o -  
grams,  t h i s  S t a n d a r d  P a r t s  L i s t  i n c l u d e s  p a r t s  t h a t  a r e  o n l y  a v a i l -  
a b l e  a s  Grade  2. B e f o r e  t h e  p a r t s  c a n  be  u s e d  i n  a G r a d e  1 a p p l i -  
c a t i o n ,  t h e y  m u s t  b e  u p g r a d e d  t o  t h e  r e q u i r e m e n t s  s p e c i f i e d  i n  t h i s  
a p p e n d i x  f o r  t h a t  commod i t y .  Grade  2 p a r t s  s h a l l  n o t  be  u p g r a d e d  
i f  Grade 1 p a r t s  a r e  a v a i l a b l e .  I f  a c o m m o d i t y  i s  n o t  r e f e r e n c e d  
i n  t h i s  a p p e n d i x ,  no  u p g r a d i n g  o f  q u a l i t y  l e v e l s  i n  t h a t  c o m m o d i t y  
i s  a l l o w e d .  

The r e q u i r e m e n t s  l i s t e d  a r e  t h e  min imum r e q u i r e d  t o  r e d u c e  
t h e  r i s k  o f  u s i n g  p a r t s  i n  t h e  s y s t e m  t h a t  i n i t i a l l y  do n o t  meet  
Grade  1 r e q u i r e m e n t s .  T h e r e f o r e ,  t h e  s p e c i f i e d  s c r e e n s  m u s t  be 
f u l l y  c o m p l i e d  w i t h  i n  o r d e r  t o  u p g r a d e  a p a r t  t o  Grade 1. 

& 

On c o m p l e t i o n  o f  t h e  s c r e e n i n g  r e q u i r e m e n t s ,  t h e  p a r t s  s h a l l  
be m a r k e d  u n i q u e l y  s o  t h a t  t h e y  may be  e a s i l y  i d e n t i f i e d  o n c e  assem- 
b l e d  i n t o  t h e  e q u i p m e n t .  

2.2 M a r k i  n Upon s u c c e s s f u l  c o m p l e t i o n  o f  t h e s e  u p g r a d i n g  r e -  
q u i r e m e n d h  p a r t  s h a l l  be  p e r m a n e n t l y  a n d  l e g i b l y  m a r k e d  w i t h  
a NU ( N A S A  U p g r a d e ) ,  e x c e p t  when t h e  c o n t r a c t o r  u t ' i l i z e s  a S p e c i f i -  
c a t i o n  C o n t r o l  D r a w i n g  ( S C D )  t o  i m p l e m e n t  t h e s e  r e q u i r e m e n t s  a n d  
s p e c i f i e s  a u n i q u e  m a r k i n g ,  s o  t h a t  t h e  p a r t  may be  i d e n t i f i e d  a n d  
c o n t r o l l e d .  The m a r k i n g  s h a l l  be l e g i b l e  ( w i t h  a c o n t r a s t i n g  c o l o r ) ,  
n o n t o x i c ,  and p e r m a n e n t  s u c h  t h a t  i t  m e e t s  t h e  r e s i s t a n c e - t o - s o l v e n t s  
r e q u i r e m e n t s  o f  MIL-STD-883, M e t h o d  2015.  

P a r t  d o c u m e n t a t i o n  s h a l l  r e f l e c t  t h e  s u c c e s s f u l  c o m p l e t i o n  
o f  t h e  u p g r a d i n g  r e q u i r e m e n t s .  

A l t e r n a t e  m e t h o d s  o f  p a r t  u p g r a d i n g  i d e n t i f i c a t i o n  s h a l l  be  
a p p r o v e d  by  t h e  N A S A  P r o j e c t  E n g i n e e r .  

3.0 GENERAL R E Q U I R E M E N T S  FOR U P G R A D I N G  GRADE 2 P A R T S  FOR 

G R A D E  1 APPLICATIONS 

3.1 T r a n s i s t o r s  a n d  D i o d e s .  The r e q u i r e m e n t s  f o r  u p g r a d i n g  
t r a n s i s t o r s  and  d i o d e s  a r e  t a b u l a t e d  i n  T a b l e  3.1. 

3.2 M i c r o c i r c u i t s .  The r e q u i r e m e n t s  f o r  u p g r a d i n g  m i c r o c i r c u i t s  
a r e  t a b u l a t e d  i n  r a b i e  3.2. 

3.3 T r a n s f o r m e r s .  The r e q u i r e m e n t s  f o r  u p g r a d i n g  t r a n s f o r m e r s  
a r e  t a b u l a t e d  i n  t a b l e  3.3. 
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k 
li. 

P. 3.4 R e s i s t o r  N e t w o r k s .  The r e q u i r e m e n t s  f o r  u p g r a d i n g  r e s i s t o r  
n e t w o r k s  ( M I L  - -  R 8 3 4 0 1 )  a r e  t a b u l a t e d  i n  T a b l e  3.4. 

4.0 ADDITIONAL TESTING REQUIREMENTS 

4.1 C a p a c i t o r s ,  F i x e d ,  T a n t a l u m  ( S o l i d )  E l e c t r o l y t i c ,  ( C S R ) .  
Each D a r t  s h a l l  b e s u b j e c t e d  t o  a s u r g e  c u r r e n t  t e s t  o f  f i v e  c h a r g e -  
d i s c h a r g e  s u r g e  c u r r e n t  c y c l e s  o f  a t  i e a s t  1 s e c o n d  e a c h  p e r  c y c l e  
a t  25"C, -55OC, and t85OC a n d  maximum r a t e d  v o l t a g e .  i/ The s u r g e  
c u r r e n t  t e s t  c i r c u i t  s h a l l  c o m p l y  w i t h  t h e  f o l l o w i n g  c o n d i t i o n s :  

A. 

B. 

C. 

D. 

E.  

F. 

The ower  sup l y  u s e d  f o r  c h a r g i n g  t h e  c a p a c i t o r s  
s h a l !  b e  c a p a  l e  o f  s u p p l y i n g  a r e g u l a t e d  d i r e c t  
v o l t a g e ,  v a r i a b l e  f r o m  O t o  1 5 0  v o l t s ,  a t  a 1 5  amp 
min imum c u r r e n t  c a p a b i l i t y .  

The e n e r g y  s t o r a g e  bank  s h a l l  b e  p l a c e d  a c r o s s  t h e  
d c - p o w e r  s u p p l y .  It s h a l l  c o n s i s t  o f  p a r a l l e l  
a l u m i n u m  e l e c t r o l y t i c  c a p a c i t o r s  h a v i n g  an a g g r e -  
g a t e  c a p a c i t a n c e  o f  100,000 iif, -0, t 3 0  p e r c e n t ,  
r a t e d  a t  1 5 0  v o l t s  dc  w o r k i n g  o r  h i g h e r .  

A 30-ampere m e r c u r y  r e l a y  s h a l l  b e  u s e d  t o  s w i t c h  
t h e  c a p a c i t o r  u n d e r  t e s t  t o  t h e .  e n e r g y  bank  f o r  
c h a r g e  a n d  i n t o  a s h o r t  c i r c u i t  f o r  d i s c h a r g e .  

The t o t a l  r e s i s t a n c e  o f  a l l  w i r i n g  b e t w e e n  t h e  
e n e r g y  s o u r c e  and t h e  c a p a c i t o r s  u n d e r  t e s t ,  i n -  
c l u d i n g  t h e  m e r c u r y  r e l a y s  b u t  e x c l u d i n g  f u s e s ,  
s h a l l  n o t  e x c e e d  0 . 1  ohm. 

The f u s e s  i n  t h e  t e s t  c i r c u i t  s h a l l  h a v e  a r a t i n g  
o f  n o t  l e s s  than '  1 amp, n o r  more  t h a n  5 amp. A 
f u s e  s h a l l  b e  p l a c e d  i n  s e r i e s  w i t h  e a c h  c a p a c i t o r  
u n d e r g o i n g  t h e  s u r g e  c u r r e n t  t e s t .  Each f u s e  s h a l l  
h a v e  a maximum r e s i s t a n c e  o f  n o t  more  t h a n  0.2 ohm. 

A c a p a c i t o r  u n d e r  t e s t  s h a l l  b e  c o n s i d e r e d  a f a i l u r e  
e i t h e r  when a f u s e  b l o w s  o r  t h e  d c  l e a k a g e  c u r r e n t  
i s  e x c e e d e d  o r  b o t h .  

4 . 2  C a p a c i t o r s ,  F i x e d ,  C e r a m i c ,  ( C C R ,  C K R ,  a n d  C D R ) .  P a r t s  s h a l l  
meet  t h e  d e s t r u c t i v e  p h y s i c a l  a n a l y s i s  c r i t e r i a  g i v e n  i n  T a b l e  I X ,  
Group A I n s p e c t i o n ,  o f  MIL-C-123,  a n d  t h e  h u m i d i t y ,  s t e a d y  s t a t e ,  l o w  
v o l t a g e  c r i t e r i a  g i v e n  i n  t a b l e  X ,  Group B I n s p e c t i o n  o f  MIL-C-123.  

D e f i n i t i o n  o f  s u r g e  c u r r e n t  ( i n r u s h  c u r r e n t )  i s  t h e  peak c u r -  
r e n t ,  f o r  a g i v e n  d u r a t i o n ,  t h a t  t h e  c a p a c i t o r  w i l l  r e c e i v e  
f r o m  t h e  t u r n - o n  o f  a bank o f  100,000 iif a l u m i n u m  e l e c t r o l y t i c  
c a p a c i t o r s  c h a r g e d  t o  t h e  r a t e d  v o l t a g e  o f  a g i v e n  c a p a c i t o r  
u n d e r  t e s t  w i t h  a maximum s e r i e s  r e s i s t a n c e  o f  l e s s  t h a n  o r  
e q u a l  t o  0.3 ohm i n c l u d i n g  t h e  m e r c u r y  r e l a y ,  f u s e ,  and w i r e .  

- i /  
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TABLE 3.1. Requirements-for Upgrading Trans is to rs  and Diodes f o r  Use i n  Grade 1 Appl icat ions L/ 
OPA 

Dest ruc t ive  Physical  Analysis (DPA) 2/, 21 5 pieces f o r  JANTXV - w i th  zero re jec ts .  
10 pieces fDr  JANTX - with zero re jec ts .  I 

(b) Backward i n s t a b i l i t y  

Trans is to r  - 802 n i n  o f  ra ted  VcB (b ipo la r )  o r  V G ~  (FET). 
-0. as appl icable.  I 1039 I Burn-ín ( f o r  t rans i s to rs )  I '  

ßurn- in ( f o r  diodes and r e c t i f i e r s )  

Burn- in ( f o r  diodes and r e c t i f i e r s )  

GROUP B PER MIL-S-19500 
ine to i i ow ing  subgroups ot i ao ie  i va  sna i i  De p e r t o m a  per tne  LIPU spec i t iea :  

Subgroup 4. I n te rm i t ten t  Operating L i fe ,  and the  e l e c t r i c a l  parameters per JANS D e t a i l  Spec. 

A unique marking t o  s i g n i t y  compliance w i t h  rnese requirements. see para 2.2. 
M R K I N G  

1 
NOTES: - 1/ JANTX and JANTXV diodes and JANTXV t r a n s i s t o r s  requ i re  no rescreening t o  flIL-S-19500 De ta l l  Spec i f i ca t ions  

p r i o r  t o  upgrading t o  Grade 1. 
Grade 2 par ts ,  t he  t e s t s  t h a t  have already been performed as p a r t  o f  t he  Grade 2 rescreen need no t  be repeated 
as pa r t  o f  t he  upgrade t o  Grade 1. 

2/  Oni t  t h i s  t e s t  f o r  me ta l l u rg i ca l l y  bonded, double p lug  diodes. 
3/ Use HIL-STO-883, k t h o d  5009, and the  app l icab le  t e s t  methods o f  MIL-STO-750. o/ For axial-lead, glass-body diodes, 10 cyc les  o f  thermal shock (glass s t ra in )  i n  accordance wi th  MIL-STO-750. 

Method 1056. Test Condi t ion A, over the  temperature range o f  O' t o  100°C sha l l  be subs t i tu ted  f o r  t h i s  tes t .  
- 5/ mit FIST and BIST t e s t s  f o r  me ta l l u rg i ca l l y  bonded doub les lug  o r  stud-mounted diodes. On i t  FIST t e s t  f o r  

teqerature-conpensated reference diodes. - 6/ Zener diodes sha l l  be subjected t o  HTRB a t  802 o f  naniinal VZ  f o r  V z  > 10 V. hit t e s t  f o r  devices wi th  VZ < 10 V. 
- 7/ Reverse b lock ing  t e s t  sha l l  replace power burn- in  f o r  power r e c t i f i e r  a t  > 10 amp r a t i n g  a t  -TC 

thy  r i s to rs .  - B/ hit t h i s  t e s t  f o r  painted glass diodes. 

JANTX t rans i s to rs  sha l l  no t  be upgraded f o r  use i n  Grade 1 appl icat ions.  For 

100°C and a l l  

8.4 
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Screen 

1. P a r t i c l e  impact noise 
detect ion (PIND) 

2. Radiographic 

3. Ser ia l i za t ion  

MIL-STO-975E (NASA) 

2012 

-- 
-- 

1015 - 3/ 

1015 - 3/ 

TARLE 3.2. Requirement f o r  Upgrading Grade 2 Mic roc i rcu i ts  
f o r  use i n  Grade 1 Appl icat ions 

Two views. 

100%. 

2/  - 

160 h r s  a t  +125"C min 

- 2 /  

Test condi t ion A o r  C, 7 5  h r s  a t  15OOC min, 

PDA o f  5% on e l e c t r i c a l s  
and deltas. 

DPA 
1 
I I Destruct ive Physical Analysis (DPA), MIL-STD-883, Method 5009 

4. In te r im (pre burn-in) 
e l e c t r i c a l  parameters 

5. Burn-in t e s t  

6. In te r im (post burn-in) 

7. Reverse bias burn-in 

8. F ina l  e l e c t r i c a l  and del tas 

9. Seal t e s t  
(a) Fine 
(b) Gross 

e l e c t r i c a l  parameters 

Method Requirements 

2020 Test condi t ion A o r  B. 

Reject c r i t e r i a  per t e s t  method. 

MARKING 
I 

I I A unique marking t o  s i g n i f y  compliance w i t h  these requirements. See para 2.2. 
c 
NOTES : 

I 

i/ Except as stated below, the  requirements sha l l  be per Class S of  appl icable - MIL-M-38510 d e t a i l  speci f icat ions.  
2/ E l e c t r i c a l  parameters sha l l  be read and recorded. 
3/ - Test condi t ion f o f  Method 1015 shal l  not  apply. 
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TABLE 3.3. Requiremnts f o r  Upgrading Grade 2 Transformers 
f o r  use i n  Grade 1 App l ica t ions  

TRANSFORMER SCREENING PER MIL-STO-202 

Screen Method Requirements 

1. I n i t i a l  -- 1. Visual  examination. 
measurements 2. D i e l e c t r i c  wi thstanding vo l tage (OW). 

3. Induced voltage. 
4. I n s u l a t i o n  res is tance ( IR) .  
5. OC res is tance (DCR) o f  each winding. 
6. Primary inductance (L). 
7. Turns r a t i o .  

2. Thermal shock Method 107.' Use maximum temperature spec i f i ed  f o r  t rans- 
Test Condi t ion former as maximum' temperature. Transformer 
A- l .  should be monitored f o r  c o n t i n u i t y  on t h e  

l a s t  two cycles. 

3. Burn-in Not required. -- 
4. Seal leak Method 112. Use maximum temperature spec i f i ed  f o r  

t e s t  L/ Test Condi t ion C t ransformer as ba th  temperature. 
f o r  f i n e  leak. 
Test Condi t ion O 
f o r  gross leak. 

-- 5. F ina l  I 
measurements 
and t e s t s  

LOW POWER PULSE TR 

measurements 

(3 .  Burn- in 1:: S~e;~leak t e s t  

MARKING 

Repeat i n i t i a l  examination and measurements. 
Reject  c r i t e r i a :  L> *3% f o r  powered t o r o i d s  

a ed E, H, U / I ,  and po t  cores. 
cores U i 1 0  'i-- f o r  ungapped E, H, U/I ,  and po t  cores# 
DCR > *3%. 
OW < min speci f ied.  
I R  < min speci f ied.  
Turns r a t i o  must equal s p e t i f i e d  value. 

iNSFORMER SCREENING PER MIL-T-21038 

-- 1. V i  sua1 examination. 
2. D i e l e c t r i c  wi thstanding vol tage (OW). 
3. Induced voltage. 
4. I n s u l a t i o n  res is tance ( IR) .  
5. OC res is tance (DCR). 
6. Open c i r c u i t  inductance (IICL), 
7. Leakage inductance. 
8. Turns r a t i o .  

-- Not required. 

MIL-T-21038 para  4.7.2 -- 
(Gross leak t e s t )  

MIL-T-21038 para 4.7.5 -- 
-- Repeat i n i  t i a l  measurements and exami nations. 

Measure tu rns  r a t i o  and waveform ( r i s e  t ime ,  
overshoot, droop, backswing, decay time). 
Reject  c r i t e r i a :  
DCR > *3%. 
DWV < min speci f ied.  
I R  < min speci f ied.  
Turns r a t i o  must equal spec i f i ed  value. Wave 
form parameters must no t  exceed t h e  spec i f i ed  
maxi mims. 

. 

I .I A u n i q u e  marking t o  s i g n i f y  compliance w i t h  these requirements. See para 2.2. 
~~ ~~ 

NOTES : - i/ Do not  perform these t e s t s  on encapsulated un i t s .  

B.6 
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MIL-STO-875E (NASA) 

TABLE 3.4. Requirements f o r  Upgrading Grade 2 R e s i s t o r  Networks 
(MIL-R-83401) f o r  Use i n  Grade 1 A p p l i c a t i o n s  

,SCREENING PER MIL-STD-202 (100%) 

Screen Met hod .Requi rements 

Thermal shock 107 T.C. B Paragraph 4.6.3 o f  MIL-R-83401. 

Bu rn - in  108 MIL-R-83401 (150 hours).  

E l e c t  r i c a 1  MIL-R-83401 S h a l l  be w i t h i n  spec l i m i t s  
. Group A b e f o r e  and a f t e r  screen. 

YARK I NG 

A unique mark ing t o  s i g n i f y  compl iance w i t h  these  requirements.  
para  2.2. 

I 
See 

I 

Custodian: 

NASA-NA 

P r e p a r i n g  A c t i v i t y :  

NASA-NA 
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MIL-STD-975E (NASA) 

T H I S  P A G E  I N T E N T I O N A L L Y  L E F T  B L A N K  
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