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NATIONAL AIRCRAFT STANDARD 
AIRCRAFT INDUSTRIES ASSOCIATION OF AMERICA. INC.. 610 SHOREHAM BUILDING. WASHINGTON S. D. C. 

SPECIFICATION 
SEMICONDUCTOR DIODES 

1. SCOPE AND CLASSIFICATION 

1.1 Scope - T h i s  s p e c i f i c a t i o n  sets f o r t h  genera l  r equ i r e -  
ments f o r  semiconductor diodes f o r  use i n  m i l i t a r y  e l e c t r o n i c  
equipment and sets f o r t h  methods and procedures f o r  measurement 
and eva lua t ion  of these characteristics and a t t r i b u t e o .  
requirements f o r  a p a r t i c u l a r  type of diode are set f o r t h  on an  
accompanying Indiv idua l  Specif  i c a t i o n  Sneet (ISS) . 
s p e c i f i c a t i o n  must be accompanied by the appropr i a t e  ISS ZG 
c o n s t i t u t e  a diode s p e c i f i c a t i o n .  

1.2 C l a s s i f i c a t i o n  - Diodes art: oAassurea i n  accordance 
w i t h  t h e i r  a b i l i t y  t o  withstand ambient temperature ranges as 
follows : 

Specific 

T h i s  

- .  . -  

TABLE I - Class 

Class Ambient Temperature Rame - 
( a t  sea  i e v e ï )  

Fi - c t o  + ooc 

C -65Oc  t o  +150Oc 
D -65% t o  + ~ O O O C  

B -%c t o  +1*5oc 

The h i g h e s t  temperature l i s t ed  f o r  a class corresponds 
t o  t h a t  temperature a t  which t h e  diode derates t o  ze ro  power 
d issipa t Ion . 
2. APPLICABLE SPECIFICATIONS, STANDARDS, DRAWINGS, AND 

PUBLICATIONS 

2.1 The fol lowing s p e o i f i c a t i o n s ,  s tandards,  an8 
publ ica t ions ,  of t h e  i s s u e  i n  effect on date of i n v i t a t i o n  f o r  
b ids ,  form a part  of this s a e c i f i c a t i o n :  

S p e c i f i c a t i o n s  

Mil i tary 

MIL-S-7742 Screw Threads,  Stañdard, Aeronautical  
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M i  li ta ry  

MIL-STD-105A Sampling Procedures and Tables f o r  Inspec t ion  

MIL-STD-202 T e s t  Nethods f o r  E l e c t r o n i c  and E l e c t r i c a l  
by A t t r i b u t e s  

Component P a r t s  

3 . REQUIREIIENTS 

3.1 This  s p e c i f i c a t i o n  r e q u i r e s  t n a t  every  l o t  of d iodes  
purchased t o  meet it s h a l l  have m e t  t h e  requirements of t h e  
tests se t  f o r t h  on t h e  ISS. 

3.2 
these d e f i n i t i o n s  sha l l  apply.  

3.2.1 Semiconductor Diode - A semiconductor diode is an  
elementary semiconductor r e c t i f y i n g  device having an  anode, a 
cathode, and one r e c t i f y i n g  junc t ion ,  

Rec t i fy ing  Element - A r e c t i f y i n g  element is a 
c i r c u i t  element which conducts c u r r e n t  readi ly  i n  one d i r e c t k m  
only. One o r  more d iodes  which  are connected i n  parallel ,  
se r ies  o r  both, t o  opera te  as one c i r c u i t  element is  a 
r e c t i f y i n g  element. 

D e f i n i t i o n s  - For t h e  purpose of this s p e c i f i c a t i o n ,  

3.2.2 

3.2.3 

3.2.4 

R e c t i f i e r  Assembly - A rec t i f ie r  assembly is  a S i n g l e  

Forward Di rec t ion  - The forward d i r e c t i o n  is  t h e  

s t r u c t u r e  of one o r  more r ec t i f i e r  elements. 

d i r e c t i o n  of easy c u r r e n t  flow (convent iona l )  through t h e  diode; 
i .e . ,  from t h e  anode t o  t h e  cathode. 

3.2.5 Forward Current  - Forward o u r r e n t  is  t h e  c u r r e n t  

3.2.6 

t h a t  f l o w s  through t h e  diode,  i n  t h e  forward d i r e c t i o n .  

i s  t h e  forward c u r r e n t  t h a t  can be  carried cont inuously f o r  t h e  
spec i f i c  cond i t ions  given i n  t h e  ISS. 

3.2.7 
vol tage  drop which r e s u l t s  from t h e  flow of  forward c u r r e n t  
through a diode. 

3.2.8 
d i r e c t i o n  of greater r e s i s t a n c e  t o  convent ional  c u r r e n t  f low 
through the diode; i.e., cathode t o  anode. 

Rated Forward Current  - The rated forward c u r r e n t  

Forward Voltage Drop - Forward vol tage  drop is  t!ie 

Reverse Di rec t ion  - Reverse d i r e c t i o n  I s  t h e  
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3.2.9 Reverse Cur ren t  - Reverse c u r r e n t  i s  t h e  c u r r e n t  
which f lows  through a d iode  i n  t h e  r e v e r s e  d i r e c t i o n .  

3.2.10 Reverse Voltage - Reverse Voltage is  t h e  nega t ive  
voltaGe whicii i s  applied from t h e  anode t o  t h e  cathode of a 
diode.  

3.2.11 Rated Reverse Working Voltage - The rated reverse 
working v o l t a g e  is  t h e  nega t ive  d.c. v o l t a g e  which  can be 
con t inuous ly  applied from trie anode t o  t h e  cathode of a d iode  
for the specif ic  c o n d i t i o n s  Given i n  t h e  ISS. 

3.2.12 Rated Peak Reverse Volta;,e - T!,e rated peak r e v e r s e  
v o l t a q e  i s  t h e  peak nega t ive  vo l t age  which can  be a p p l i e d  from 
the anode t o  t h e  cathode of a dJode o r  element f o r  t h e  s p e c i f i c  
c o n d i t i o n s  g iven  i n  tne  ISS. 

3.2.13 Zener Voltage - (Avalanche Breakdown) - The Zener 
v o l t a g e  i s  t h e  vo l t age  associated w i t h  t h a t  p o r t i o n  of the r e v e r s e  
E VS. I characterist ic of a seiniconductor dev ice  wherein t h e  
v o l t a g e  remains s u b s t a n t i a l l y  c o n s t a n t  over  a cons ide rab le  range 
of c u r r e n t  va lues .  

3.2.14 Power Rec t i f i ca t ion  E f f i c i e n c y  - The power rec t i f ica-  
t i o n  e f f i c i e n c y  i s  t h e  r a t i o  of t h e  dc ou tpu t  power t o  t h e  ac 
i n p u t  power i n  any r e c t i f i e r  c i r c u i t .  

3.2.15 Rated Peak Forward Cur ren t  - The rated peak forward 
c u r r e n t  is  t h e  maximum allowable r e c u r r e n t  peak c u r r e n t  t h a t  
can  be carried by t h e  d iode  f o r  t h e  c o n d i t i o n s  z i v e n  i n  t h e  ISS. 

maximum allowable s i n g l e  surge  of c u r r e n t  which can  be carried 
by t h e  d iode  f o r  t h e  time i n t e r v a l  an6 t h e  c o n d i t i o n  of p r i o r  
o p e r a t i o n  g iven  i n  t h e  ISS. 

3.2.16 Rated Surge Cur ren t  - The ra ted surge  c u r r e n t  is  t h e  

3.2.17 Capaci tance - Senìlco*:ãixtor diode capac i t ance  i s  t h e  
capp.citance measared between t::e r ~ 7 r ? b - !  2nd cathode leads under 
t h e  c o n d i t i o n s  specif ied o n  tke ISS, 

3.2.i8 Recovery Time 

3.2.ì8.i Reverse Reccvery :Li le  - Ttie r e v e r s e  recovery  t9me 
of a diode  is de f ined  as that  time measured between t h e  instarit; 
of v o l t a g e  p o l a r i t y  r e v e r s a l  from p o s i t i v e  t o  nega t ive  ar.d t.'ie 
i n s t a n t  a t  which t h e  reverse reslsta:;rc spec i f ied  3n tile ISS 
is (ÌJ INACTIVE FO R DESIGN 

SEE MIL-S-19500 
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3.2.18.2 Forward Recovery Time - The forward recovery  
time of a d iode  is d e f i n e d  as t h a t  time measured between 
t h e  i n s t a n t  of v o l t a g e  p o l a r i t y  r e v e r s a l  from nega t ive  t o  
p o s i t i v e  and t h e  i n s t a n t  a t  which t h e  forward r e s i s t a n c e  as 
s p e c i f i e d  on t h e  ISS is reached.  

3.2.19 Zener Impedance - The slope of  t h e  E I  charac- 
t e r i s t i c  i n  t h e  breakdown region, dE under t h e  c o n d i t i o n  specified 
i n  t h e  ISS. aI 

3.2.20 Zener Regula t ion  - Zener r e g u l a t i o n  is  de f ined  
as t h e  change i n  zene r  
zene r  c u r r e n t  Specified i n  t h e  ISS. 

v o l t a g e  between t h e  two v a l u e s  of 

3.2.21 Zener Voltage Temperature Dependence - Zener 
v o l t a g e  tempera ture  dependence, 
d i f f e r e n c e  i n  zene r  v o l t a g e  from t h e  va lue  measured a t  2 5 O C  t o  
the va lue  measured a t  t h e  ambient tempera ture  o r  tempera tures  
specified on the ISS. 

Vz, i s  de f ined  as t h e  

3.2.22 Ambient Temperature - Ambient tempera ture  s h a l l  be 
cons t rued  to mean t h a t  temperature  of t h e  undis turbed  f ree  a i r  
which is  a d j a c e n t  t o  t h e  device i n  ques t ion .  

3.3 Fungus-Resistant Materials - A l l  e x t e r n a l  non- 
metall ic parts of t h e  d iode  snall be i n h e r e n t l y  non-fungus 
n u t r i e n t  . 

3.4 Design and Cons t ruc t ion  - The fo l lowing  are t h e  
a p p l i c a b l e  g e n e r a l  requi rements  f o r  d e s i g n  and cons t ruo t ion :  

3.4.1 Terminals - Unless o therwise  s p e c i f i e d  on t h e  ISS 
sheet, s o l d e r  l u g s  o r  lead wires may be of any shape and shal l  
be hot  s o l d e r  dipped o r  t i n - l e a d  plated.  
c o n t e n t  s h a l l  be between 40 and 70 percen t .  
shall be capable  of a c c e p t i n g  a wire of such diameter as t o  
safely c a r r y  rated load .  

I n  e i t h e r  case,  t h e  t i n  
Solder - lug  t e r m i n a l s  

3.4.2 Threaded Parts - A l l  e x t e r n a l  threaded p a r t s  s h a l l  
be i n  accordance w i t h  MIL-S-7742 u n l e s s  o therwise  s p e c i f i e d  . 

3.5 Marking 

3.5.1 I d e n t i f i c a t i o n  Marking - Diodes shal l  be marked w i t h  
t h e  manufac turer ' s  name o r  symbol, part number, date code when 
s p e c i f i e d  on t h e  ISS, and p o l a r i t y  d e s l g n a t i o n .  
d e s i g n a t i o n  and par t  number may be combined). 

( P o l a r i t y  
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3.5.2 Terminal Marking - All termina;s sha l l  be i d e n t i f i e d .  
I n  two t e rmina l  devices  t h e  cathode te rmina l  shall be i d e n t i f i e d .  

3.6 Detail Requirements - All requirements specified h e r e i n  
apply t o  a l l  types of d iodes  covered by t h e  app l i cab le  ISS. 
Detai l  requirements o r  except ions  applicable t o  i n d i v i d u a l  types 
w i l l  be  specified i n  the ISS. I n  t h e  event  of any c o n f l i c t  
between t h i s  s p e c i f i c a t i o n  and t h e  requirements of t h e  ISS, 
the la t te r  shall govern. 

4. QUALITY ASSURANCE PROVISIONS AND TEST REQUIREhENTS 

4.1 These tes ts  are d iv ided  i n t o  t h e  fol lowing gene ra l  

a. Measurement Acceptance Tests - Group A non-destruct ive 
b. Measurement Acceptance T e s t s  - Group B I non-destruct ive 
c. Degradation Rate Tests - Group A semi-destruct ive 
d .  Degradation Rate Tests - Group B t semi-destruct ive 

c l a s s i f i c a t i o n s :  

T'ne c l a s s i f i c a t i o n s  serve t o  d i v i d e  t h e  t e s t s  i n t o  those 
which are performed on a 100-percent basis from those  w h i c h  
are performed on a sampling basis, and t h e  d e s t r u c t i v e  tes ts  
from t h e  non-destruct ive tests. The f u n c t i o n a l  basis f o r  t h i s  
c l a s s i f i c a t i o n  i s  explained i n  4.3, 4.4 and 4.5. T e s t s  ( a ) ,  ( b ) ,  
( c ) ,  and ( d )  t oge the r  comprise both  Q u a l i f i c a t i o n  Tests and 
Q u a l i t y  V e r i f i c a t i o n  Tests, w h i l e  ( a )  and ( b )  t oge the r  comprise thc 
Inspec t ion  Tests. Items furn ished  shal l  meet a l l  performance 
and tes t  requirements speo l f i ed  here in .  A l l  tests, inc luding  
d e s t r u c t i v e  and environmental tests, s h a l l  be performed by t h e  
manufacturer,  o r  another  mutually agreed upon t e s t  f ac i l i t y .  

The purchaser  of d iodes  suppl ied  i n  accordance w i t h  t h i s  
s p e c i f i c a t i o n  may repeat t h e  t e s t s  as specified on t h e  ISS. Where 
sampling in spec t ion  i s  specified t h e  sample s i z e  w i l l  be determinec 
i n  accordance w i t h  MIL-STD-l05A, w i t h  t h e  s i z e  of t h e  shipment 
being used as t h e  " l o t  s i ze" .  Any diodes,  shipments, o r  groups 
of shipments which do  n o t  t hus  meet t h e  requirements of t h i s  
s p e c i f i c a t i o n  are not  acceptable under t h i s  s p e c i f i c a t i o n .  

4.2 Standard T e s t  Condi t ions - Unless otherwise specified 
- . a l l  tests and.measurements s h a l l  be conducted under t h e  fol lowing 

ambient condi t ions :  
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