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D U A L -U S E  L I S T

N o te Te r m s in  "q u o ta t io n s "  a re  d e f in e d  te rm s .  R e fe r  to  'D e f in i t io n s  o f  Te rm s u se d  in  th e se  L is ts '  a n n e x e d  to
th is  L is t.

G E N E R A L  T E C H N O L O G Y  N O T E

T h e  ex p o r t  o f " te ch n o l og y "  w h i ch  is  " r eq u i r ed "  fo r  th e  "d e v e l op m en t" ,  " p r od u c t i on "  o r  " u se "  o f i tem s c on t r o l led
in  th e  D u a l - U s e  L is t  i s  c on t r o l led  a c c o r d in g  to  th e  p r ov is i on s  in  ea ch  C a teg o r y.  T h is  " tech n o lo g y "  r em a in s  u n d e r
c on t r o l  e v en  w h en  a p p l ica b le  t o  a n y u n c on t r o l led  i tem .

C on t r o ls  d o  n o t  a p p l y t o  th a t  " tech n o log y "  w h ich  is  th e  m in im u m  n ece ssa r y fo r  th e  in s ta l la t ion ,  op e r a t ion ,
m a in ten an ce  (ch e ck in g )  a n d  r ep a i r  o f th o se  i tem s w h ich  a r e  n o t  c on t r o l led  o r  w h o s e  ex p o r t  h a s  be en  a u th o r iz ed .

N o te T h is  d o e s  n o t  re le a se  su c h  " te c h n o lo g y "  c o n t ro l le d  in  e n t r ie s  1 .E .2 .e . &  1 .E .2 . f  a n d  8 .E .2 .a .  &  8 .E .2 .b.

C on t r o ls  d o  n o t  a p p l y t o  " t ech n o l og y "  " in  th e  p u b l ic  d om a in " ,  to  " ba s i c  s c ien t i f i c  r es ea r ch "  o r  to  th e  m in im u m
n ec es sa r y in fo r m a t ion  fo r  p a ten t a p p l ica t ion s .

G E N E R A L  S O F T W A R E  N O T E

T h e  L is ts  d o  n o t  c on t r o l  " s o ft w a r e "  w h ich  is  e i th e r :

1 . G en er a l ly  a va i la b l e  to  th e  p u b l ic  b y  b e in g :

a . S o ld  fr om  s t o ck  a t  r e ta i l  se l l in g  p o in ts  w i th ou t  r es t r ic t ion ,  b y m ea n s  o f:
1 . O v e r - th e -c ou n te r  tr an sa c t ion s ;
2 . M a i l  o r d e r  t ra n sa c t ion s ;  o r
3 . Te le p h on e  ca l l  tr an sa c t ion s ;  a n d

b . D es ig n ed  fo r  in s ta l la t ion  b y th e  u se r  w i th ou t  fu r th e r  su bs ta n t ia l  su p p o r t  b y  th e  su p p l i e r ;  o r

N o te E n t ry  1  o f  th e  G e n e ra l  S o f t w a re  N o te  d o e s  n o t  re le a se  "so f t w a re "  c o n t ro l le d  b y  C a te g o ry  5  -  P a r t  2.

2 . " In  th e  p u b l ic  d o m a in " .
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D u a l-U se  L i s t  -  C a te g o r y  1  -  A D VA N C E D  M AT E R I A L S

1 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

1 . A . 1 . C om p on en ts  m a d e  fr om  f lu o r in a ted  co m p ou n d s ,  a s  fo l l ow s :

a . S ea l s ,  g a sk e ts ,  s ea la n ts  o r  fu e l  b la d d e r s  sp e c ia l l y  d es ig n e d  fo r  " a i r c r a ft "  o r  a e r o sp a c e  u s e
m a d e  fr om  m or e  th an  5 0 %  b y  w e ig h t  o f a n y o f th e  m a te r ia ls  con t r o l led  b y  1 .C .9 .b .  o r
l .C .9 .c . ;

b . P iez o e l ec t r ic  p o l ym er s  a n d  cop o l ym er s  m a d e  fr om  v in y l id en e  f lu o r id e  m a te r ia ls
c on t r o l led  b y 1 .C .9 .a . :
1 . In  sh ee t  o r  f i lm  fo r m ;  an d
2 . W i�� � ������	

 	��		��� ��� ���

c . S ea l s ,  g a sk e ts ,  va l ve  s ea ts ,  b la d d e r s  o r  d ia p h r a g m s m a d e  fr om  f lu o r o e la s t om er s  c on ta in in g
a t  lea s t  on e  v in y l e th e r  g r ou p  a s  a  con s t i tu t ion a l  u n it ,  sp ec ia l l y  d es ig n e d  fo r  " a i r c r a ft " ,
a e r os p a c e  o r  m iss i le  u s e .

1 . A . 2 . "C om p o s i te "  s t r u c tu r es  o r  la m in a tes ,  h a v in g  an y o f th e  fo l l o w in g :
a . A n  o rg a n ic  "m a t r ix "  an d  m a d e  fr om  m a te r ia ls  c on t r o l led  b y 1 .C .1 0 . c . ,  1 .C .1 0 .d . o r

1 .C .1 0 .e . ;  o r
N o te 1 .A .2 .a  d o e s  n o t  c o n t ro l  f in ish e d  o r  se m i- f in ish e d  i te m s sp e c ia l ly  d e s ig n e d  fo r  p u re ly

c iv i l ia n  a p p l ic a tio n s  a s  fo l lo w s :
a . S p o r t in g  g o o d s ;
b . A u to m o t iv e  in d u s t ry ;
c . M a c h in e  to o l  in d u s t ry ;
d . M e d ic a l  a p p l ic a t io n s.

b . A  m e ta l  o r  ca r b on  "m a t r ix "  an d  m a d e  fr om :
1 . C a r b on  " f i b r ou s  o r  f i la m en ta r y m a te r ia ls "  w i th :

a . A  sp e c i f i c  m od u lu s  ex c e ed in g  1 0 .1 5  x  1 06 m ;  an d
b . A  sp e c i f i c  ten s i le  s t r en g th  ex c ee d in g  1 7 .7  x  1 04 m ;  o r

2 . M a te r ia ls  c on t r o l led  b y 1 .C .1 0 . c .

N o te 1 .A .  2 .b .  d o e s  n o t  c o n t ro l  f in ish e d  o r  se m i- f in ish e d  i te m s sp e c ia l ly  d e s ig n e d  fo r  p u re ly
c iv i l ia n  a p p l ic a tio n s  a s  fo l lo w s:
a . S p o r t in g  g o o d s ;
b . A u to m o t iv e  in d u s t ry ;
c . M a c h in e  to o l  in d u s t ry ;
d . M e d ic a l  a p p l ic a t io n s.
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D u a l-U se  L i s t  -  C a te g o r y  1  -  A D VA N C E D  M AT E R I A L S

1 . A . 2 . b . Te c h n ic a l  N o te s
1 . S p e c i f ic  mo d u lu s :  Yo u n g 's  m o d u lu s  in  p a sc a ls ,  e q u iv a le n t  to  N /m2 d iv id e d  b y  sp e c i f i c

w e ig h t  in  N /m3,  m e a su re d  a t  a  te m p e ra tu re  o f  (2 9 6  ± 2 ) K  ( (2 3  ± 2 )° C ) a n d  a  re la t iv e
h u m id i ty  o f  (5 0  ± 5 ) %.

2 . S p e c i f ic  te n s i le  s t re n g th :  u l t im a te  te n s i le  s t re n g th  in  p a sc a ls ,  e q u iv a le n t  to  N /m2

d iv id e d  b y  sp e c i f ic  w e ig h t  in  N /m3,  m e a su re d  a t  a  te m p e ra tu re  o f  (2 9 6  ± 2 )
K ( (2 3  ± 2 ) ° C ) a n d  a  re la t iv e  h u m id i ty  o f  (5 0  ± 5 ) %.

N o te 1 .A .2 .  d o e s  n o t  c o n t ro l  c o m p o s i te  s t ru c tu re s  o r  la m in a te s  m a d e  f ro m  e p o x y  re s in
im p re g n a te d  c a rb o n  " f ib ro u s  o r  f i la m e n ta ry  m a te r ia l s "  fo r  th e  re p a i r  o f  a i rc ra f t
s t ru c tu re s  o r  la m in a te s ,  p ro v id e d  th e  s ize  d o e s  n o t  e x c e e d  1  m2 .

1 . A . 3 . M a n u fa c tu r es  o f n on - f lu o r in a ted  p o l ym er ic  su b s ta n c es  co n t r o l led  b y  1 .C .8 .a .3 .  in  f i lm , sh ee t ,
ta p e  o r  r ibb on  fo r m :
a . W i th  a  th ick n ess  e x c e ed in g  0 .2 5 4  m m ; o r
b . C oa ted  o r  la m in a ted  w i th  ca r b on ,  g r a p h i te ,  m e ta ls  o r  m a g n e t ic  su b s ta n ce s .

N o te 1 .A .3 .  d o e s  n o t  c o n t ro l  m a n u fa c tu re s  w h e n  c o a te d  o r  la m in a te d  w i th  c o p p e r  a n d
d e s ig n e d  fo r  th e  p ro d u c t io n  o f  e le c t ro n ic  p r in te d  c i rc u i t  b o a rd s.

1 . A . 4 . P r o t ec t i v e  a n d  d e te c t ion  eq u ip m en t  a n d  com p on en ts  n o t  sp e c ia l l y  d e s ig n ed  fo r  m i l i ta r y u s e ,  a s
fo l l o w s :

a . G a s  m a sk s ,  f i l te r  ca n is te r s  an d  d ec on ta m in a t ion  eq u ip m en t  th e r e fo r  d e s ig n ed  o r  m od i f ied
fo r  d e fen c e  a g a in s t  b io l og i ca l  a g en ts  o r  r a d ioa c t iv e  m a te r ia ls  "a d a p ted  fo r  u s e  in  w a r "  o r
ch em i ca l  w a r fa r e  (C W ) a g en ts  a n d  sp ec ia l l y  d e s ig n ed  c om p on en ts  th e r e fo r ;

b . P r o t ec t i v e  su i ts ,  g lo v e s  a n d  sh oe s  sp ec ia l l y  d e s ig n ed  o r  m od i f ie d  fo r  d e fen c e  a g a in s t
b i o l og i ca l  a g en ts  o r  r a d ioa c t iv e  m a te r ia ls  "a d a p ted  fo r  u s e  in  w a r "  o r  ch em ica l  w a r fa r e
(C W ) a g en ts ;

c . N u c lea r,  b i o l og i ca l  a n d  ch em ica l  (N B C )  d e t e c t i on  s ys tem s sp e c ia l l y  d es ig n ed  o r  m od i f i ed
fo r  d e t ec t i on  o r  id en t i f i ca t ion  o f b i o l og i ca l  a g en ts  o r  r a d ioa c t iv e  m a te r ia ls  " a d a p ted  fo r  u se
in  w a r "  o r  ch em ica l  w a r fa r e  (C W ) a g en ts  a n d  sp ec ia l l y  d e s ig n e d  c om p on en ts  th e r e fo r.

N o te 1 .A .4 .  d o e s  n o t  c o n t ro l:
a . P e r so n a l  ra d ia t io n  m o n i to r in g  d o s i m e te rs ;
b . E q u ip m e n t  l im i te d  b y  d e s ig n  o r  fu n c t io n  to  p ro te c t  a g a in s t  h a za rd s  sp e ci f i c  to

c iv i l  in d u s t r ie s ,  su c h  a s  m in in g ,  q u a r ry in g ,  a g r ic u l tu re ,  p h a r m a c e u t ic a ls ,
m e d ic a l ,  v e te r in a ry, e n v i ro n m e n ta l ,  w a s te  m a n a g e m e n t ,  o r  to  th e  fo o d  in d u s t ry.
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D u a l-U se  L i s t  -  C a te g o r y  1  -  A D VA N C E D  M AT E R I A L S

1 . A . 5 . B o d y  a r m ou r,  a n d  sp e c ia l l y  d es ig n ed  c om p on en ts  th e r e fo r,  n o t  m a n u fa c tu r ed  t o  m i l i ta r y
s ta n d a r d s  o r  sp e c i f ica t i on s ,  n o r  to  th e i r  eq u i va len ts  in  p e r fo r m a n ce .

N o te  1 1 .A .5 .  d o e s  n o t  c o n t ro l  in d iv id u a l  su i ts  o f  b o d y  a rm o u r  a n d  a c c e sso r ie s  th e re fo r,  w h e n
a c c o m p a n y in g  th e i r  u se rs  fo r  h is /h e r  o w n  p e rs o n a l  p ro te c t io n.

N o te  2 1 .A .5 .  d o e s  n o t  c o n t ro l  b o d y  a r m o u r  d e s ig n e d  to  p ro v id e  f ro n ta l  p ro te c t io n  o n ly  f ro m
b o th  f ra g m e n t  a n d  b la s t  f ro m  n o n - mi l i ta ry  e x p lo s iv e  d e v ice s.

1 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

1 . B . 1 . E q u ip m en t  fo r  th e  p r od u c t i on  o f f i b r e s ,  p r ep r eg s ,  p r e fo r m s  o r  " c om p o s i te s "  c on t r o l le d  b y 1 . A .2 .
o r  1 .C .1 0 . ,  a s  fo l lo w s ,  a n d  sp e c ia l l y  d es ig n e d  c om p on en ts  a n d  a cce ss o r ies  th e r e fo r :

a . F i la m en t  w in d in g  m a ch in es  o f w h ich  th e  m o t ion s  fo r  p os i t i on in g ,  w r a p p in g  an d  w in d in g
fi b r es  a r e  c o o r d in a ted  a n d  p r og r a m m ed  in  th r ee  o r  m o r e  a x es ,  sp e c ia l l y  d es ig n ed  fo r  th e
m a n u fa c tu r e  o f " c om p o s i te "  s t r u c tu r es  o r  la m in a tes  fr om  " f i b r ou s  o r  f i la m en ta r y m a te r ia ls " ;

b . Ta p e- la y in g  o r  to w -p la c em en t  m a ch in es  o f w h ich  th e  m o t ion s  fo r  p o s i t ion in g  an d  la y in g
ta p e ,  to w s  o r  sh ee ts  a r e  c o o r d in a ted  a n d  p r og r a m m ed  in  tw o  o r  m o r e  a x e s ,  sp e c ia l l y
d e s ig n ed  fo r  th e  m a n u fa c tu r e  o f " c o m p o s i te "  a i r fr a m e  o r  m iss i le  s t r u c tu r es ;

c . M u l t id i r ec t i on a l ,  m u lt id im en s ion a l  w ea v in g  m a ch in es  o r  in te r la c in g  m a ch in es ,  in c lu d in g
a d a p te r s  a n d  m od i f i ca t ion  k i ts ,  fo r  w ea v in g ,  in te r la c in g  o r  b r a id in g  f i b r es  to  m a n u fa c tu r e
"c o m p os i t e "  s t r u c tu r es ;
N o te 1 .B .1 .c .  d o e s  n o t  c o n t ro l  te x ti le  m a c h in e ry  n o t  m o d i f ie d  fo r  th e  a b o v e  e n d -u se s.

d . E q u ip m en t  sp e c ia l l y  d e s ig n ed  o r  a d a p ted  fo r  th e  p r od u c t i on  o f r e in fo r c em en t  f i b r es ,  a s
fo l l o w s :
1 . E q u ip m en t  fo r  c on v e r t in g  p o l ym er ic  f i b r e s  (su ch  a s  p o l ya c r y l on i t r i le ,  r a yon ,  p i tch  o r

p o l yc a r b o s i la n e )  in to  ca r b on  f i b r es  o r  s i l i con  ca r b id e  f i b r e s ,  in c lu d in g  sp ec ia l
eq u ip m en t  to  s t r a in  th e  f ib r e  d u r in g  h ea t in g ;

2 . E q u ip m en t  fo r  th e  ch em ica l  va p o u r  d ep os i t i on  o f e l em en ts  o r  c om p ou n d s  on  h ea ted
fi la m en ta r y su bs t r a tes  t o  m a n u fa c tu r e  s i l i c on  ca r b id e  f i b r es ;

3 . E q u ip m en t  fo r  th e  w e t -sp in n in g  o f r e fr a c t o r y c e r a m ics  ( su ch  a s  a lu m in iu m  ox id e ) ;
4 . E q u ip m en t  fo r  c on v e r t in g  a lu m in iu m  con ta in in g  p r ecu r so r  f i b r es  in to  a lu m in a  f ib r es

b y  h ea t  t r ea tm en t ;

e . E q u ip m en t  fo r  p r od u c in g  p r ep r eg s  c on t r o l led  b y 1 .C .1 0 .e .  b y  th e  h o t  m e l t  m e th od ;

f. N on -d e s t r u c t iv e  in sp e c t i on  eq u ip m en t  ca p a b l e  o f in sp e c t in g  d e fe c ts  th r ee  d im en s i on a l ly,
u s in g  u l tr a son ic  o r  X - r a y to m og r a p h y a n d  sp ec ia l l y  d e s ig n ed  fo r  " c om p o s i te "  m a te r ia ls .

1 . B . 2 . E q u ip m en t  fo r  p r od u c in g  m e ta l  a l lo ys ,  m e ta l  a l lo y  p o w d er  o r  a l lo yed  m a te r ia ls ,  sp e c ia l l y
d e s ig n ed  to  a v o id  c on ta m in a t ion  an d  sp ec ia l l y  d es ig n ed  fo r  u s e  in  on e  o f th e  p r oc e ss es  s p e c i f i ed
in  I tem  1 .C .2 .c .2 .
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1 . B . 3 . To o l s ,  d ies ,  m o u ld s  o r  f i x tu r es ,  fo r  " su p e r p la s t ic  fo r m in g "  o r  " d i f fu s i on  b on d in g "  t i tan iu m  o r
a lu m in iu m  o r  th e i r  a l lo ys ,  sp e c ia l l y  d e s ig n ed  fo r  th e  m a n u fa c tu r e  o f:
a . A i r fr a m e  o r  a e r os p a c e  s t r u c tu r es ;
b . "A i r c r a ft "  o r  a e r osp a ce  en g in es ;  o r
c . S p e c ia l l y  d e s ig n ed  c om p on en ts  fo r  th os e  s t r u c tu r es  o r  en g in es .

1 . C . M AT E R I A L S

Te c h n ic a l  N o te

M e ta ls  a n d  a l lo y s
U n le s s  p ro v is io n  to  th e  c o n t ra ry  is  m a d e ,  th e  w o rd s  'm e ta ls '  a n d  'a l lo y s ' c o v e r  c ru d e  a n d  se m i-
fa b r ic a te d  fo rm s ,  a s  fo l lo w s:

C ru d e  fo r m s
A n o d e s ,  b a l ls ,  b a rs  ( in c lu d in g  n o tc h e d  b a r s  a n d  w i re  b a r s ),  bi l le ts ,  b lo c k s , b lo o m s,  b r ic k e ts ,  c a k e s ,
c a th o d e s ,  c ry s ta ls ,  c u b e s ,  d ic e , g ra in s ,  g ra n u le s ,  in g o ts ,  lu m p s ,  p e l le ts ,  p ig s ,  p o w d e r,  ro n d e l le s ,  sh o t ,
s la b s ,  s lu g s ,  sp o n g e ,  s t ic k s;

S e m i- fa b r ic a te d  fo r m s (w h e th e r  o r  n o t  c o a te d ,  p la te d , d r i l le d  o r  p u n c h e d ):
a . W ro u g h t  o r  w o rk e d  m a te r ia ls  fa b r ic a te d  b y  rol l in g ,  d ra w in g ,  e x t ru d in g ,  fo rg in g ,  im p a c t

e x t ru d in g ,  p re s s in g ,  g ra in in g ,  a to m is in g ,  a n d  g r in d in g ,  i .e . :  a n g le s ,  c h a n n e ls ,  c i rc le s ,  d isc s ,  d u s t ,
f la k e s ,  fo i ls  a n d  le a f , fo rg in g ,  p la te , p o w d e r,  p re ss in g s  a n d  s ta m p in g s ,  r ib b o n s ,  r in g s ,  ro d s
(in c lu d in g  b a re  w e ld in g  ro d s ,  w i re  ro d s ,  a n d  ro l le d  w i re ),  se c t io n s ,  sh a p e s ,  sh e e ts ,  s t r ip ,  p ip e  a n d
tu b e s  ( in c lu d in g  tu b e  ro u n d s ,  sq u a re s ,  a n d  h o l lo w s ),  d r a w n  o r  e x t ru d e d  w i re ;

b . C a s t  m a te r ia l  p ro d u c e d  b y  c a s t in g  in  sa n d ,  d ie ,  m e ta l , p la s te r  o r  o th e r  ty p e s  o f  m o u ld s ,  in c lu d in g
h ig h  p re s su re  c a s t in g s ,  s in te re d  fo r m s ,  a n d  fo rm s  m a d e  b y  p o w d e r  m e ta l lu rg y.

T h e  o b je c t  o f  th e  c o n t ro l  sh o u ld  n o t  b e  d e fe a te d  b y  th e  e x p o r t  o f n o n - l is te d  fo rm s  a l le g e d  to  b e  f in ish e d
p ro d u c ts  b u t  re p re se n t in g  in  re a l i ty  c ru d e  fo rm s  o r  se m i- fa b r ic a te d  fo rm s.
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1 . C . 1 . M a te r ia ls  sp e c ia l l y  d es ig n e d  fo r  u s e  a s  a b s o r b e r s  o f e le c t r om a g n e t ic  w a v e s ,  o r  in tr in s ica l l y
c on d u c t iv e  p o l ym er s ,  a s  fo l l o w s :
a . M a te r ia ls  fo r  a bs o r b in g  fr eq u en c ie s  e x c e ed in g  2  x  1 08 H z  bu t  les s  th an  3  x  1 01 2 H z ;

N o te  1 1 .C .1 .a .  d o e s  n o t  c o n t ro l:
a . H a i r  ty p e  a b so rb e r s ,  c o n s t ru c te d  o f  n a tu ra l  o r  sy n th e t ic  f ib re s ,  w i th

n o n -m a g n e t ic  lo a d in g  to  p ro v id e  a b so rp t io n;

b . A b so r b e rs  h a v in g  n o  m a g n e t ic  lo ss  a n d  w h o se  in c id e n t  su r fa c e  is
n o n -p la n a r  in  sh a p e ,  in c lu d in g  p y ra m id s ,  c o n e s ,  w e d g e s  a n d  c o n v o lu te d
su r fa c e s;

c . P la n a r  a b s o rb e rs ,  h a v in g  a l l  o f  th e  fo l lo w in g  c h a ra c te r is t ic s:
1 . M a d e  f ro m  a n y  o f  th e  fo l lo w in g:

a . P la s t ic  fo a m  m a te r ia ls  (f le x ib le  o r  n o n - f le x ib le ) w i th  c a rb o n -
lo a d in g ,  o r  o rg a n ic  m a te r ia ls ,  in c lu d in g  b in d e rs ,  p ro v id in g
m o re  th a n  5 %  e c h o  c o m p a re d  w i th  m e ta l  o v e r  a  b a n d w id th
e x c e e d in g  ±1 5 %  o f  th e  c e n t re  f re q u e n c y  o f  th e  in c id e n t  e n e rg y,
a n d  n o t  c a p a b le  o f  w i th s ta n d in g  te m p e ra tu re s  e x c e e d in g  4 5 0  K
(1 7 7 °  C );  o r

b . C e ra m ic  m a te r ia ls  p ro v id in g  m o re  th a n  2 0 %  e c h o  c o m p a re d
w i th  m e ta l  o v e r  a  b a n d w id th  e x c e e d in g  ±1 5 %  o f  th e  c e n t re
f re q u e n c y  o f  th e  in c id e n t e n e rg y,  a n d  n o t  c a p a b le  o f
w i th s ta n d in g  te m p e ra tu re s  e x c e e d in g  8 0 0  K  (5 2 7 ° C );

Te c h n ic a l  N o te
A b so r p t io n  te s t  sa m p le s  fo r  1 .C .1 .a .  N o te  1 .c .1 .  sh o u ld  b e  a  sq u a re  a t
le a s t  5  w a v e le n g th s  o f  th e  c e n t re  f re q u e n c y  o n  a  s id e  a n d  p o si t io n e d
in  th e  fa r  f ie ld  o f th e  ra d ia t in g  e le m e n t.

2 . Te n s i le  s t re n g th  le ss  th a n  7  x  1 06 N /m2;  a n d
3 . C o m p re ss iv e  s t re n g th  le ss  th a n  1 4  x  1 06 N /m2 ;

d . P la n a r  a b s o rb e rs  m a d e  o f  s in te re d  fe r r i te ,  h a v in g:
1 . A  sp e c i f i c  g ra v i ty  e x ce e d in g  4 .4 ;  a n d
2 . A  m a x im u m  o p e ra t in g  te m p e ra tu re  o f  5 4 8  K  (2 7 5 ° C ).

N o te  2 N o th in g  in  N o te  1  re le a se s  m a g n e t ic  m a te r ia ls  to  p ro v id e  a b so rp t io n  w h e n
c o n ta in e d  in  p a in t.

1 . C . 1 . b . M a te r ia ls  fo r  a bs o r b in g  fr eq u en c ie s  e x c e ed in g  1 .5  x  1 01 4 H z  bu t  le ss  th a n  3 .7  x  1 01 4 H z  an d
n o t  t ra n sp a r en t  to  v i s i b le  l ig h t ;
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1 . C . 1 . c . In tr in s ica l l y  c on d u c t i ve  p o l ym er ic  m a te r ia ls  w i th  a  bu lk  e le c t r ica l  c on d u c t i v i t y  ex c e ed in g
1 0 ,0 0 0  S /m  (S i em en s  p e r  m e t r e )  o r  a  sh ee t  (su r fa c e )  r es is t i v i t y  o f les s  th an  1 0 0
oh m s/s q u a r e ,  ba s ed  on  a n y o f th e  fo l l o w in g  p o l ym er s :
1 . P o l ya n i l in e ;
2 . P o l yp yr r o le ;
3 . P o l y th iop h en e ;
4 . P o l y p h en yl en e - v in y l en e ;  o r
5 . P o l y th ien yl en e - v in y l en e .
Te c h n ic a l  N o te
B u lk  e le c t r ic a l  c o n d u c t iv i ty  a n d  sh e e t (su r fa c e ) re s is t iv i ty  sh o u ld  b e  d e te rm in e d  u s in g
A S T M  D -2 5 7  o r  n a t io n a l  e q u iv a le n ts.

1 . C . 2 . M e ta l  a l lo ys ,  m e ta l  a l lo y p o w d er  a n d  a l lo ye d  m a te r ia ls ,  a s fo l lo w s :
N o te 1 .C .2 .  d o e s  n o t  c o n t ro l  m e ta l  a l lo y s ,  m e ta l a l lo y  p o w d e r  a n d  a l lo y e d  m a te r ia ls  fo r

c o a t in g  su b s t r a te s.

Te c h n ic a l  N o te s
1 . T h e  m e ta l  a l lo y s  in  1 .C .2 . a re  th o se  c o n ta in in g  a  h ig h e r  p e rc e n ta g e  b y  w e ig h t  o f  th e  s ta te d

m e ta l  th a n  o f  a n y  o th e r  e le m e n t .
2 . S t re s s - r u p tu re  l i fe  sh o u ld  b e  m e a su re d  in  a c c o rd a n c e  w i th  A S T M  s ta n d a rd  E -1 3 9  o r

n a t io n a l  e q u iv a le n ts .
3 . L o w  c y c le  fa t ig u e  l i fe  sh o u ld  b e  m e a su re d  in  a c c o rd a n c e  w i th  A S T M  S ta n d a rd  E -6 0 6

'R e c o m m e n d e d  P ra c t ic e  fo r  C o n s ta n t -A m p l i tu d e  L o w -C y c le  F a t ig u e  Te s t in g ' o r  n a t io n a l
e q u iv a le n ts .  Te s t in g  sh o u ld  b e  a x ia l  w i th  a n  a v e ra g e  s t re s s  ra t io  e q u a l  to  1  a n d  a  s t re s s -
c o n c e n t ra t io n  fa c to r  (Kt ) e q u a l  to  1 .  T h e  a v e ra g e  s t re s s  is  d e f in e d  a s  m a x im u m  s t re ss  m in u s
m in im u m  s t re s s  d iv id e d  b y  m a x im u m  s t re s s.

1 . C . 2 . a . A lu m in id es ,  a s  fo l l o w s :
1 . N ic k e l  a lu m in id es  c on ta in in g  a  m in im u m  o f 1 5  w e i g h t  p e r cen t  a lu m in iu m , a

m a x im u m  o f 3 8  w e ig h t  p e r c en t  a lu m in iu m  an d  a t  lea s t  on e  a d d i t ion a l  a l lo y in g
e le m en t ;

2 . T i ta n iu m  a lu m in id es  c on ta in in g  1 0  w e ig h t  p e r c en t  o r  m o r e  a lu m in iu m  a n d  a t lea s t  on e
a d d i t ion a l  a l lo y in g  e lem en t ;

b . M e ta l  a l lo ys ,  a s  fo l l o w s ,  m a d e  fr om  m a te r ia l  con t r o l led  b y  1 .C .2 .c . :
1 . N ic k e l  a l lo ys  w i th :

a . A  s t r ess - r u p tu r e  l i fe  o f 1 0 ,0 0 0  h ou r s  o r  lon g e r  a t 9 2 3  K  (6 5 0 ° C )  a t  a  s tr ess  o f
6 7 6  M P a ;  o r

b . A  lo w  c yc l e  fa t ig u e  l i fe  o f 1 0 ,0 0 0  c yc l e s  o r  m o r e  a t  8 2 3  K  (5 5 0 °  C )  a t  a
m a x im u m  s t r ess  o f 1 ,0 9 5  M P a ;

2 . N i o b iu m  a l lo ys  w i th :
a . A  s t r ess - r u p tu r e  l i fe  o f 1 0 ,0 0 0  h ou r s  o r  lon g e r  a t 1 ,0 7 3  K  (8 0 0 ° C )  a t  a  s tr ess  o f

4 0 0  M P a ;  o r
b . A  lo w  c yc l e  fa t ig u e  l i fe  o f 1 0 ,0 0 0  c yc l e s  o r  m o r e  a t  9 7 3  K  (7 0 0 ° C )  a t  a

m a x im u m  s t r ess  o f 7 0 0  M P a ;
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1 . C . 2 . b . 3 . T i ta n iu m  a l lo ys  w i th :
a . A  s t r ess - r u p tu r e  l i fe  o f 1 0 ,0 0 0  h ou r s  o r  lon g e r  a t 7 2 3  K  (4 5 0 ° C )  a t  a  s tr ess  o f

2 0 0  M P a ;  o r
b . A  lo w  c yc l e  fa t ig u e  l i fe  o f 1 0 ,0 0 0  c yc l e s  o r  m o r e  a t  7 2 3  K  (4 5 0 ° C )  a t  a

m a x im u m  s t r ess  o f 4 0 0  M P a ;
4 . A lu m in iu m  a l lo ys  w i th  a  ten s i le  s t r en g th  o f:

a . 2 4 0  M P a  o r  m o r e  a t  4 7 3  K  (2 0 0 ° C ) ;  o r
b . 4 1 5  M P a  o r  m o r e  a t  2 9 8  K  (2 5 ° C ) ;

5 . M a g n e s iu m  a l lo ys  w i th :
a . A  ten s i le  s t r en g th  o f 3 4 5  M P a  o r  m o r e ;  a n d
b . A  c o r r os i on  r a te  o f le ss  th a n  1  m m /yea r  in  3 %  so d iu m  ch lo r id e  a q u e ou s  s o lu t i on

m ea s u r ed  in  a cco r d a n ce  w i th  A S T M  s ta n d a r d  G -3 1  o r  n a tion a l  eq u iva len ts ;

1 . C . 2 . c . M e ta l  a l lo y p o w d er  o r  p a r t icu la te  m a te r ia l,  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :
1 . M a d e  fr om  a n y o f th e  fo l lo w in g  c om p o s i t i on  s ys t em s:

Te c h n ic a l  N o te
X  in  th e  fo l lo w in g  e q u a ls  o n e  o r  m o re  a l lo y in g  e le m e n ts.

a . N ic k e l  a l lo ys  (N i - A 1 - X ,  N i -X - A l )  q u a l i f i ed  fo r  tu r b in e  en g in e  p a r ts  o r
c om p on en ts ,  i .e . w i th  less  th an  3  n on -m e ta l l i c  p a r t ic les  ( in t r od u c ed  d u r in g  th e
������������ ����	

� ���	� ���� ��� �� �� ��

9  a l lo y p a r t ic le s ;
b . N i o b iu m  a l lo ys  ( N b -A 1 -X  o r  N b -X -A l ,  N b - S i -X  o r  N b -X -S i ,  N b -T i -X  o r  N b -X -

T i ) ;
c . T i ta n iu m  a l lo ys  (T i - A 1 - X  o r  T i -X - A l ) ;
d . A lu m in iu m  a l lo ys  (A l - M g - X  o r  A 1 - X - M g ,  A 1 - Z n -X  o r  A 1 -X - Z n ,  A l -F e - X  o r

A 1 - X - F e ) ;  o r
e . M a g n e s iu m  a l lo ys  ( M g - A I - X  o r  M g -X - A l ) ;  a n d

2 . M a d e  in  a  con t r o l led  en v i r on m en t  b y  a n y o f th e  fo l l o w in g  p r o ce ss e s :
a . "Va cu u m  a tom isa t i on " ;
b . "G a s  a t om isa t i on " ;
c . " R o ta r y a tom isa t i on " ;
d . "S p la t  q u en ch in g " ;
e . "M e l t  sp in n in g "  an d  " com m in u t ion ;
f. "M e l t  ex t r a c t ion "  a n d  " c om m in u t ion " ;  o r
g . "M e ch a n ica l  a l lo y in g " ;

3 . C a p a b le  o f fo r m in g  m a te r ia ls  con t r o l led  b y 1 .C .2 .a .  o r  1 .C .2 .b . ;

1 . C . 2 . d . A l lo ye d  m a te r ia ls ,  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :
1 . M a d e  fr om  a n y o f th e  c o m p o s i t ion  s ys t em s sp e c i f i ed  in  1 .C .2 .c .1 . ;
2 . In  th e  fo r m  o f u n c om m in u ted  f la k e s ,  r ibb on s  o r  th in  r od s ;  a n d
3 . P r od u c ed  in  a  con t r o l led  en v i r on m en t  b y a n y o f th e  fo l l ow in g :

a . "S p la t  q u en ch in g " ;
b . "M e l t  sp in n in g " ;  o r
c . "M e l t  ex t r a c t ion " ;
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1 . C . 3 . M a g n e t ic  m e ta ls ,  o f a l l  typ e s  a n d  o f w h a te v e r  fo r m ,  h a v in g  an y o f th e  fo l l o w in g  ch a r a c te r is t ics :

a . In i t ia l  r e la t ive  p e r m ea b i l i t y  o f 1 2 0 ,0 0 0  o r  m o r e  a n d  a  th ick n ess  o f 0 .0 5  m m  o r  less ;
Te c h n ic a l  N o te
M e a su re m e n t  o f  in i t ia l p e rm e a b i l i t y  m u s t  b e  p e r fo rm e d  o n  fu l ly  a n n e a le d  m a te r ia ls.

b . M a g n e t os t r ic t i ve  a l lo ys ,  h a v in g  an y o f th e  fo l l o w in g  ch a r a c te r is t ics :
1 . A  sa tu r a t ion  m a gn e to s t r ic t ion  o f m o r e  th an  5  x  1 0- 4 ;  o r
2 . A  m a g n e to m e ch a n ica l  co u p l in g  fa c t o r  (k )  o f m o r e  th an  0 .8 ; o r

c . A m or p h ou s  o r  n an oc r ys ta l l in e  a l lo y s t r ip s ,  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :
1 . A  c om p os i t i on  h a v in g  a  m in im u m  o f 7 5  w e ig h t  p e r c en t  o f i r on ,  co ba l t  o r  n ick e l ;
2 . A  sa tu r a t ion  m a gn e t ic  in d u c t ion  (Bs)  o f 1 .6  T  o r  m o r e ;  a n d
3 . A n y o f th e  fo l l o w in g :

a . A  s t r ip  th ick n ess  o f 0 .0 2  m m  o r  less ;  o r
b . A n  e le c t r ica l  r es is t i v i t y  o f 2  x  1 0- 4  oh m  cm  o r  m or e .

Te c h n ic a l  N o te
'N a n o c ry s tal l in e ' m a te r ia ls  in  1 .C .3 .c . a re  th o se  m a te r ia ls  h a v in g  a  c ry s ta l  g ra in  s ize  o f
5 0  n m  o r  le ss ,  a s  d e te rm in e d  b y  X - ra y  d i f f ra c t io n .

1 . C . 4 . U r a n iu m  t i tan iu m  a l lo ys  o r  tu n g s ten  a l lo ys  w i th  a  "m a t r ix "  ba s ed  on  ir on ,  n ick e l  o r  c op p er,
h a v in g  a l l  o f th e  fo l l o w in g :
a . A  d en s i t y  ex c e ed in g  1 7 .5  g /cm3;
b . A n  e la s t ic  l im i t  ex c ee d in g  8 8 0  M P a ;
c . A n  u l t im a te  ten s i le  s tr en g th  ex c e ed in g  1 ,2 7 0  M P a ;  a n d
d . A n  e lon g a t ion  ex c e ed in g  8 % .

1 . C . 5 . "S u p er c on d u c t i ve "  " c o m p o s i te "  c on d u c t o r s  in  len g th s  ex c e ed in g  1 0 0 m  o r  w i th  a  m a ss  ex ce ed in g
1 0 0  g ,  a s  fo l lo w s :
a . M u l t i f i la m en ta r y " su p e r c on d u c t i v e "  " c om p o s i te "  c on d u c t o r s  c on ta in in g  on e  o r  m o r e

n iob iu m - t i ta n iu m  f i la m en ts :
1 . E m b ed d e d  in  a  "m a tr ix "  o th e r  th a n  a  cop p er  o r  co p p er -ba se d  m ix ed  "m a t r ix " ;  o r
2 . H a v in g  a  c r oss - se c t i on  a r ea  less  th an  0 .2 8  x  1 0- 4  m m 2

�� �� �� ����	�	� ��� ��������

f i la m en ts ) ;
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1 . C . 5 . b . "S u p er c on d u c t i ve "  " c o m p o s i te "  c on d u c t o r s  c on s i s t in g  o f on e  o r  m o r e  " su p e r c on d u c t i v e "
f i la m en ts  o th e r  th an  n iob iu m - t i ta n iu m ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  " c r i t i ca l  tem p er a tu r e "  a t  z e r o  m a g n e t ic  in d u c t ion  ex c ee d in g  9 .8 5  K  ( -2 6 3 .3 1 ° C )  bu t

les s  th an  2 4  K  ( -2 4 9 .1 6 ° C ) ;
2 . A  c r o ss -s e c t ion  a r ea  less  th an  0 .2 8  x  1 0- 4  m m 2;  a n d
3 . R em a in in g  in  th e  " su p e r c on d u c t i v e "  s ta te  a t  a  tem p er a tu r e  o f 4 .2  K  ( -2 6 8 .9 6 ° C )  w h en

ex p o s ed  t o  a  m a g n e t ic  f ie ld  c o r r esp on d in g  to  a  m a gn e t ic  in d u c t ion  o f 1 2  T.

1 . C . 6 . F lu id s  a n d  lu b r ica t in g  m a te r ia ls ,  a s  fo l l o w s :
a . H yd r a u l ic  f lu id s  c on ta in in g , a s  th e i r  p r in c ip a l  in g r ed ien ts ,  an y o f th e  fo l l o w in g  c o m p ou n d s

o r  m a te r ia ls :
1 . S yn th e t ic  s i la h yd r oca r b on  o i ls ,  h a v in g  a l l  o f th e  fo l l o w in g :

Te c h n ic a l  N o te
F o r  th e  p u rp o se  o f  1 .C .6 .a .1 . , s i la h y d ro c a rb o n  o i ls  c o n ta in  e x c lu s iv e ly  s i l i c o n ,
h y d ro g e n  a n d  c a rb o n.

a . A  f la sh  p o in t  ex c ee d in g  4 7 7  K  (2 0 4 ° C ) ;
b . A  p ou r  p o in t  a t 2 3 9  K  ( -3 4 ° C )  o r  less ;
c . A  v i s c os i t y  in d ex  o f 7 5  o r  m o r e ;  a n d
d . A  th e r m a l s ta b i l i t y  a t  6 1 6  K  (3 4 3 ° C ) ;  o r

2 . C h lo r o f lu o r oca r b on s ,  h a v in g  a l l  o f th e  fo l l o w in g :
Te c h n ic a l  N o te
F o r  th e  p u rp o se  o f  1 .C .6 .a .2 . , c h lo ro f lu o ro c a rb o n s  c o n ta in  e x c lu s iv e ly  c a rb o n ,
f lu o r in e  a n d  c h lo r in e.

a . N o  f la sh  p o in t ;
b . A n  a u tog en ou s  ig n i t ion  tem p er a tu r e  ex c ee d in g  9 7 7  K  (7 0 4 ° C ) ;
c . A  p ou r  p o in t  a t 2 1 9  K  ( -5 4 ° C )  o r  less ;
d . A  v i s c os i t y  in d ex  o f 8 0  o r  m o r e ;  a n d
e . A  b o i l in g  p o in t  a t  4 7 3  K  (2 0 0 ° C )  o r  h igh e r ;

b . L u b r ica t in g  m a te r ia ls  con ta in in g , a s  th e i r  p r in c ip a l  in g r ed ien ts ,  an y o f th e  fo l l o w in g
c om p o u n d s  o r  m a te r ia ls :
1 . P h en yl en e  o r  a lk y lp h en yl en e  e th e r s  o r  th io -e th e r s ,  o r  th e ir  m ix tu r es ,  con ta in in g  m or e

th an  tw o  e th e r  o r  th io -e th e r  fu n c t ion s  o r  m ix tu r es  th e r eo f ;  o r
2 . F lu o r in a ted  s i l i c on e  f lu id s  w i th  a  k in em a t ic  v is c o s i t y  o f le ss  th a n  5 ,0 0 0  m m2/s  (5 ,0 0 0

c en t is tok es)  m ea s u r ed  a t  2 9 8  K  (2 5 ° C ) ;

c . D a m p in g  o r  f l o ta t ion  f lu id s  w i th  a  p u r i ty  ex c ee d in g  9 9 .8 % ,  con ta in in g  less  th a n  2 5  p a r t ic les
�� ��� �� �� ���	� �� 
��	 �	� ��� �� ��� ���	 ���� �� �	�
� �� �� ��! �� ��	 �����"��

c om p o u n d s  o r  m a te r ia ls :
1 . D i b r om o t e t r a f lu o r o e th a n e ;
2 . P o l ych l o r o t r i f lu o r o e th yl en e  ( o i l y  a n d  w a x y  m od i f ica t i on s  on l y) ;  o r
3 . P o l yb r o m o tr i f lu o r o e th yl en e ;
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1 . C . 6 . d . F lu o r o ca r b on  e l ec t r on ic  c o o l in g  f lu id s ,  h a v in g  a l l  o f th e  fo l l o w in g  ch a ra c te r is t ics :
1 . C on ta in in g  8 5 %  b y  w e ig h t  o r  m o r e  o f a n y o f th e  fo l l o w in g ,  o r  m ix tu r es  th e r eo f:

a . M on om er ic  fo r m s  o f p e r f lu o r op o l ya lk y l e th e r - t r ia z in es  o r  p e r f lu o r oa l ip h a t ic -
e th e r s ;

b . P e r f lu o r oa lk y la n t in es ;
c . P e r f lu o r o c yc l oa lk a n es ;  o r
d . P e r f lu o r oa lk a n es ;

2 . D en s i t y  a t  2 9 8  K  (2 5 ° C )  o f 1 .5  g /m l  o r  m o r e ;
3 . In  a  l iq u id  s ta te  a t  2 7 3  K  (0 ° C ) ;  an d
4 . C on ta in in g  6 0 %  o r  m or e  b y w e ig h t  o f f lu o r in e .

Te c h n ic a l  N o te

F o r  th e  p u rp o se  o f  1 .C .6 . :

a . F la s h  p o in t  i s  d e te rm in e d  u s in g  th e  C le v e la n d  O p e n  C u p  M e th o d  d e sc r ib e d  in  A S T M  D -9 2
o r  n a t io n a l  e q u iv a le n ts ;

b . P o u r  p o in t  i s  d e te rm in e d  u s in g  th e  m e th o d  d e sc r ib e d  in  A S T M  D -9 7  o r  n a t io n a l
e q u iv a le n ts ;

c . Visc o s i ty  in d e x  is  d e te rm in e d  u s in g  th e  m e th o d  d e sc r ib e d  in  A S T M  D -2 2 7 0  o r  n a t io n a l
e q u iv a le n ts ;

d . T h e r m a l  s ta b i l i t y  is  d e te rm in e d  b y  th e  fo l lo w in g  te s t  p ro c e d u re  o r  n a t io n a l  e q u iv a le n ts :
Tw e n ty  m l  o f  th e  f lu id  u n d e r  te s t  is  p la c e d  in  a  4 6  m l  ty p e  3 1 7  s ta in le ss  s te e l  c h a m b e r
c o n ta in in g  o n e  e a c h  o f  1 2 .5  m m  (n o m in a l ) d ia m e te r  b a l ls  o f  M -1 0  to o l  s te e l ,  5 2 1 0 0  s te e l
a n d  n a v a l  b ro n ze  (6 0 %  C u ,  3 9 %  Z n ,  0 .7 5 %  S n );
T h e  c h a m b e r  is  p u rg e d  w i th  n i t ro g e n ,  se a le d  a t  a tm o sp h e r ic  p re s su re  a n d  th e  te m p e ra tu re
ra ise d  to  a n d  m a in ta in e d  a t  6 4 4  ± 6  K  (3 7 1  ± 6 ° C ) fo r  s ix  h o u r s ;
T h e  sp e c im e n  w i l l  b e  c o n s id e re d  th e r m a l ly  s ta b le  i f ,  o n  c o m p le t io n  o f th e  a b o v e  p ro c e d u re ,
a l l  o f  th e  fo l lo w in g  c o n d i t io n s  a re  m e t :
1 . T h e  lo ss  in  w e ig h t  o f  e a c h  b a l l  i s  le ss  th a n  1 0  m g /m m2  o f  b a l l  su r fa c e ;
2 . T h e  c h a n g e  in  o r ig in a l  v isc o s i ty  a s  d e te rm in e d  a t  3 11  K  (3 8 ° C ) is  le ss  th a n  2 5 % ;  a n d
3 . T h e  to ta l  a c id  o r  b a se  n u m b e r  is  le ss  th a n  0 .4 0 ;

e . A u to g e n o u s  ig ni t io n  te m p e ra tu re  is  d e te rm in e d  u s in g  th e  m e th o d  d e sc r ib e d  in  A S T M  E -6 5 9
o r  n a t io n a l  e q u iv a le n ts .
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1 . C . 7 . C er a m ic  ba s e  m a te r ia ls ,  n on - " c om p o s i te "  c e r a m ic  m a te r ia ls , ce r a m ic - "m a t r ix "  " c om p o s i te "
m a te r ia ls  an d  p r ecu r s o r  m a te r ia ls ,  a s  fo l l o w s :

a . B a s e  m a te r ia ls  o f s in g le  o r  c om p l ex  b o r id es  o f t i ta n iu m  h a v in g  to ta l  m e ta l l i c  im p u r i t ies ,
ex c lu d in g  in ten t ion a l  a d d i t ion s ,  o f l es s  th an  5 ,0 0 0 p p m , a n  a ve r a g e  p a r t ic le  s iz e  eq u a l  to  o r
�	

 ���� � �� ��� �� ���	 ���� �� �� ��	 �������	
 ���	� ���� �� ���

b . N on - " c o m p o s i te "  c e r a m ic  m a te r ia ls  in  c r u d e  o r  sem i- fa b r ica ted  fo r m ,  c om p o s ed  o f b o r id es
o f t i ta n iu m  w i th  a  d en s i t y  o f 9 8 %  o r  m or e  o f th e  th eo r e t ica l  d en s i t y ;
N o te 1 .C .7 .b .  d o e s  n o t  c o n t ro l  a b ra s iv e s .

c . C er a m ic - c e r a m ic  " c om p o s i t e "  m a te r ia ls  w i th  a  g la ss  o r  ox id e - " m a t r ix "  an d  r e in fo r c ed  w i th
f i b r es  h a v in g  a l l  o f th e  fo l l o w in g :
1 . M a d e  fr om  a n y o f th e  fo l lo w in g  m a te r ia ls :

a . S i -N ;
b . S i -C ;
c . S i -A l - O - N ;  o r
d . S i -O - N ;  a n d

2 . H a v in g  a  sp ec i f i c  ten s i le  s t r en g th  ex c e ed in g  1 2 .7  x  1 03m ;

d . C er a m ic - c e r a m ic  " c om p o s i t e "  m a te r ia ls ,  w i th  o r  w i th ou t  a  con t in u ou s  m e ta l l i c  p h a se ,
in co r p o r a t in g  p a r t ic les ,  w h isk e r s  o r  f i b r es ,  w h er e  ca r b id e s  o r  n i tr id es  o f s i l i c on ,  z ir c on iu m
or  b o r on  fo r m  th e  "m a t r ix " ;

e . P r ec u r so r  m a te r ia ls  ( i .e . ,  sp ec ia l  p u r p o se  p o l ym er ic  o r  m e ta l lo -o rg a n ic  m a te r ia ls )  fo r
p r od u c in g  a n y p h a se  o r  p h a ses  o f th e  m a te r ia ls  con t r o l led  b y  1 .C .7 .c . ,  a s  fo l lo w s :
1 . P o l yd i o rg a n os i la n es  ( fo r  p r od u c in g  s i l i con  ca r b id e ) ;
2 . P o l ys i la z a n es  ( fo r  p r od u c in g  si l i c on  n i tr id e ) ;
3 . P o l yca r b o s i la z a n es  ( fo r  p r od u c in g  c e r a m ics  w i th  si l i con ,  ca r b on  a n d  n i tr og en

c om p on en ts ) ;

f . C e r a m ic - c e r a m ic  " c om p o s i t e "  m a te r ia ls  w i th  an  ox id e  o r  g la ss  "m a t r ix "  r e in fo r c ed  w i th
c on t in u ou s  f i b r es  fr om  a n y o f th e  fo l l o w in g  s ys t em s:
1 . A 1203;  o r
2 . S i -C - N .
N o te 1 .C .7 . f . d o e s  n o t  c o n t ro l  " c o m p o s i te s "  c o n ta in in g  f ib re s  f ro m  th e se  sy s te m s w i th

a  f ib re  te n s i le  s t re n g th  o f  le ss  th a n  7 0 0  M P a  a t  1 ,2 7 3  K  (1 ,0 0 0 ° C ) o r  f ib re
te n s i le  c re e p  re s is ta n c e  o f  m o re  th a n  1 %  c re e p  s t ra in  a t  1 0 0  M P a  lo a d  a n d
1 ,2 7 3  K  (1 ,0 0 0 ° C ) fo r  1 0 0  h o u r s.
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1 . C . 8 . N on - f lu o r in a ted  p o l ym er ic  su b s ta n ce s ,  a s  fo l l o w s :
a . 1 . B i sm a le im id es ;

2 . A r om a t ic  p o l ya m id e - im id es ;
3 . A r om a t ic  p o l y im id es ;
4 . A r om a t ic  p o l ye th e r im id es  h a v in g  a  g la ss  tr an s i t ion  tem p er a tu r e  (T g )  ex c e ed in g  5 1 3  K

(2 4 0 ° C )  d e te r m in ed  u s in g  th e  d r y m e th od  d e sc r ib ed  in  A S T M  D  3 4 1 8 ;
N o te 1 .C .8 .a .  d o e s  n o t  c o n t ro l  n o n - fu s ib le  c o m p re ss io n  m o u ld in g  p o w d e r s  o r  m o u ld e d

fo rm s .

b . T h e r m op la s t ic  l iq u id  c r ys ta l  c op o l ym er s  h a v in g  a  h ea t  d is to r t ion  tem p er a tu r e  ex ce e d in g
5 2 3  K  (2 5 0 ° C )  m ea su r ed  a c c o r d in g  to  A S T M  D - 6 4 8 ,  m e th od  A ,  o r  n a t ion a l  eq u iva len ts ,
w i th  a  loa d  o f 1 .8 2  N /m m2  a n d  c om p o s ed  o f:
1 . A n y o f th e  fo l l o w in g :

a . P h en yl en e ,  b ip h en yl en e  o r  n a ph th a len e ;  o r
b . M e th yl ,  te r t ia r y- b u t y l  o r  p h en yl  su b s t i tu ted  p h en yl en e ,  b ip h en yl en e  o r

n a p h th a len e ;  an d
2 . A n y o f th e  fo l l o w in g  a c id s :

a . Te r ep h th a lic  a c id ;
b . 6 -h yd r o x y -2  n a p h th o ic  a c id ;  o r
c . 4 -h yd r o x yb en z o i c  a c id ;

c . P o l ya r y l en e  e th e r  k e ton es ,  a s  fo l l o w s :
1 . P o l ye th e r  e th e r  k e ton e  ( P E E K ) ;
2 . P o l ye th e r  k e t on e  k e t on e  (P E K K ) ;
3 . P o l ye th e r  k e t on e  (P E K ) ;
4 . P o l ye th e r  k e t on e  e th e r  k e ton e  k e t on e  (P E K E K K ) ;

d . P o l ya r y l en e  k e t on e s ;

e . P o l ya r y l en e  su lp h id es ,  w h e r e  th e  a r y l en e  g r ou p  is  b ip h en yl en e ,  t r iph en yl en e  o r
c om b in a t ion s  th e r eo f;

f . P o l yb ip h en yl en e th e r su lp h on e .

Te c h n ic a l  N o te
T h e  g la ss  t ra n s i t io n  te m p e ra tu re  (T g ) fo r  1 .C .8 .  m a te r ia ls  is  d e te rm in e d  u s in g  th e  m e th o d
d e sc r ib e d  in  A S T M  D  3 4 1 8  u s in g  th e  d ry  m e th o d.

1 . C . 9 . U n p r oc e ss ed  f lu o r in a ted  com p ou n d s ,  a s  fo l l o w s :
a . C op o l ym er s  o f v in y l id en e  f lu o r id e  h a v in g  7 5 %  o r  m or e  b e ta  c r ys ta l l in e  s t r u c tu r e  w i th ou t

s t r e tch in g ;
b . F lu o r in a ted  p o l y im id e s  c on ta in in g  1 0 %  b y w e ig h t  o r  m o r e  o f c om b in ed  f lu o r in e ;
c . F lu o r in a ted  p h osp h a z en e  e la s t om er s  c on ta in in g  3 0 %  b y  w e ig h t  o r  m o r e  o f c o m b in ed

flu o r in e .

1 . C . 1 0 . "F i b r ou s  o r  f i la m en ta r y m a te r ia ls "  w h ich  m a y b e  u s ed  in  o rg a n ic  "m a tr ix " , m e ta l l i c  "m a t r ix "  o r
ca r b on  "m a t r ix "  " com p os i t e "  s t r u c tu r es  o r  la m in a tes ,  a s  fo l l o w s :
a . O rg a n ic  " f i b r ou s  o r  f i la m en ta r y m a te r ia ls " ,  h a v in g  a l l  o f th e  fo l l o w in g :

1 . A  sp e c i f i c  m od u lu s  ex c e ed in g  1 2 .7  x  1 06 m ;  a n d
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2 . A  sp e c i f i c  ten s i le  s t r en g th  ex c ee d in g  2 3 .5  x  1 04 m ;
N o te I .C . l0 .a . d o e s  n o t  c o n t ro l  p o ly e th y le n e .

b . C a r b on  " f i b r ou s  o r  f i la m en ta r y m a te r ia ls " ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  sp e c i f i c  m od u lu s  ex c e ed in g  1 2 .7  x  1 06  m ;  an d
2 . A  sp e c i f i c  ten s i le  s t r en g th  ex c ee d in g  2 3 .5  x  1 04 m ;

Te c h n ic a l  N o te
P ro p e r t ie s  fo r  m a te r ia ls  d e sc r ib e d  in  1 .C . l0 .b . sh o u ld  b e  d e te rm in e d  u s in g  S A C M A
re c o m m e n d e d  m e th o d s  S R M  1 2  to  1 7 ,  o r  n a t io n a l  e q u iv a le n t  to w  te s ts ,  su c h  a s  J a p a n e se
In d u s t r ia l  S ta n d a rd  J IS -R -7 6 0 1 ,  P a r a g r a p h  6 .6 .2 . ,  a n d  b a se d  o n  lo t  a v e ra g e .
N o te 1 .C . I0 .b .  d o e s  n o t  c o n t ro l  fa b r ic  m a d e  f ro m  " f ib ro u s  o r  f i la m e n ta ry  m a te r ia ls "  fo r

th e  re p a i r  o f  a i rc ra f t  s t ru c tu re s  o r  la m in a te s ,  in  w h ic h  th e  s ize  o f  in d iv id u a l
sh e e ts  d o e s  n o t  e x c e e d  5 0  c m  x  9 0  c m .

c . In o rg a n ic  " f i b r ou s  o r  f i la m en ta r y m a te r ia ls " ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  sp e c i f i c  m od u lu s  ex c e ed in g  2 .5 4  x  1 06 m ;  a n d
2 . A  m e l t in g ,  so ften in g ,  d ec om p o s i t ion  o r  su b l im a t ion  p o in t  ex ce ed in g  1 ,9 2 2  K

(1 ,6 4 9 ° C )  in  an  in er t  en v i r on m en t ;
N o te   1 .C .1 0 .  c . d o e s  n o t  c o n t ro l :

1 . D isc o n t in u o u s ,  m u l t ip h a se ,  p o ly c ry s ta l l in e  a lu m in a  f ib re s  in  ch o p p e d  f ib re
o r  ra n d o m  m a t  fo rm ,  c o n ta in in g  3  w e ig h t  p e rc e n t  o r  m o re  s i l i c a ,  w i th  a
sp e c i f i c  mo d u lu s  o f  le ss  th a n  1 0  x  1 06 m ;

2 . M o ly b d e n u m  a n d  m o ly b d e n u m  a l lo y  f ib re s ;
3 . B o ro n  f ib re s ;
4 . D isc o n t in u o u s  c e ra m ic  f ib re s  w i th  a  m e l t in g ,  so f te n in g ,  d e c o m p o s i t io n  o r

su b l im a t io n  p o in t  lo w e r  th a n  2 ,0 4 3  K  (1 ,7 7 0 ° C ) in  a n  in e r t  e n v i ro n m e n t .

d . "F i b r ou s  o r  f i la m en ta r y m a te r ia ls " :
1 . C om p o s ed  o f a n y o f th e  fo l l o w in g :

a . P o l ye th e r im id e s  c on t r o l led  b y  1 .C .8 .a . ;  o r
b .  M a te r ia ls  con t r o l led  b y  1 .C .8 .b .  to  1 .C .8 . f. ;  o r

2 . C om p o s ed  o f m a te r ia ls  con t r o l led  b y  1 .C .1 0 .d . l .a . o r  1 .C .1 0 .d . l .b .  an d  " com m in g led "
w i th  o th e r  f i b r es  c on t r o l le d  b y 1 .C .1 0 .a . ,  l .C . l0 .b .  o r  1 .C .1 0 .c . ;
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1 . C . 1 0 . e . R e s in - im p r eg n a ted  o r  p i tch - im p r eg n a ted  f i b r es  (p r ep r eg s) ,  m e ta l  o r  ca r b on -c oa t ed  f i b r es
(p r e fo r m s)  o r  " ca r b on  f i b r e  p r e fo r m s" ,  a s  fo l l o w s :
1 . M a d e  fr om  " f i b r ou s  o r  f i la m en ta r y m a te r ia ls "  c on t r o l led  b y  1 .C .1 0 .a . ,  l .C . l0 .b .  o r

1 .C .1 0 .c . ;
2 . M a d e  fr om  o rg a n ic  o r  ca r bon  " f i b r ou s  o r  f i la m en ta r y m a t e r ia ls " :

a . W i th  a  sp e c i f i c  ten s i le  s t r en g th  ex ce ed in g  1 7 .7  x  1 04 m ;
b . W i th  a  sp e c i f i c  m od u lu s  ex c e ed in g  1 0 .1 5  x  1 06 m ;
c . N o t  c on t r o l led  b y  1 .C .1 0 .a .  o r  1 .C .1 0 .b . ;  an d
d . W h en  im p r eg n a ted  w i th  m a te r ia ls  con t r o l led  b y 1 .C .8 .  o r  1 .C .9 .b . ,  h a v in g  a  g la ss

t r an s i t ion  tem p er a tu r e  (T g )  ex ce ed in g  3 8 3  K  (11 0 ° C )  o r  w i th  p h en o l ic  o r  ep o x y
r es in s ,  h a v in g  a  g la ss  tr a n s i t ion  tem p er a tu r e  (T g )  eq u a l  to  o r  ex c e ed in g  4 1 8  K
(1 4 5 ° C ) .

N o te s 1 .C .1 0 .e .  d o e s  n o t  c o n t ro l :
1 . E p o x y  re s in  " m a t r ix "  im p re g n a te d  c a r b o n  " f ib ro u s  o r  f i la m e n ta ry

m a te r ia ls "  (p re p re g s ) fo r  th e  re p a i r  o f  a i rc ra f t  s t ru c tu re s  o r  la m in a te s ,  in
w h ic h  th e  s ize  o f  in d iv id u a l  sh e e ts  o f  p re p re g  d o e s  n o t  e x c e e d  5 0  c m  x
9 0  c m ;

2 . P re p re g s  w h e n  im p re g n a te d  w i th  p h e n o l ic  o r  e p o x y  re s in s  h a v in g  a  g la s s
t ra n s i t io n  te m p e ra tu re  (T g ) le ss  th a n  4 3 3 K  (1 6 0 ° C ) a n d  a  c u re  te m p e ra tu re
lo w e r  th a n  th e  g la ss  t ra n si t io n  te m p e r a tu re .

Te c h n ic a l  N o te
T h e  g la ss  t ra n s i t io n  te m p e ra tu re  (T g ) fo r  1 .C .1 0 .e .  m a te r ia ls  is  d e te rm in e d  u s in g  th e
m e th o d  d e sc r ib e d  in  A S T M  D  3 4 1 8  u s in g  th e  d ry  m e th o d .  T h e  g la ss  t ra n si t io n  te m p e ra tu re
fo r  p h e n o l ic  a n d  e p o x y  re s in s  is  d e te rm in e d  u s in g  th e  m e th o d  d e sc r ib e d  in  A S T M  D  4 0 6 5  a t
a  f re q u e n c y  o f  1 H z  a n d  a  h e a t in g  ra te  o f  2  K  (° C ) p e r  m in u te  u s in g  th e  d ry  m e th o d .

Te c h n ic a l  N o te s
1 . S p e c i f ic  mo d u lu s :  Yo u n g 's  m o d u lu s  in  p a sc a ls ,  e q u iv a le n t  to  N /m2 d iv id e d  b y  sp e c i f i c

w e ig h t  in  N /m3,  m e a su re d  a t  a  te m p e ra tu re  o f  (2 9 6  ± 2 ) K  ( (2 3  ± 2 )° C ) a n d  a  re la t iv e
h u m id i ty  o f  (5 0  ± 5 ) % .

2 . S p e c i f ic  te n s i le  s t re n g th :  u l t im a te  te n s i le  s t re n g th  in  p a sc a ls ,  e q u iv a le n t  to  N /m2

d iv id e d  b y  sp e c i f ic  w e ig h t  in  N /m3,  m e a su re d  a t  a  te m p e ra tu re  o f  (2 9 6  ± 2 ) K
( (2 3  ± 2 )° C ) a n d  a  re la t iv e  h u m id i ty  o f  (5 0  ± 5 ) % .

1 . C . 11 . M e ta ls  a n d  com p o u n d s ,  a s  fo l l o w s :
a . M e ta ls  in  p a r t ic le  s iz es  o f le ss  th a n  6 0  µ m  w h e th e r  sp h e r ica l ,  a tom ised ,  sp h e r o id a l ,  f la k ed

o r  g r ou n d ,  m an u fa c tu r ed  fr o m  m a te r ia l  con s is t in g  o f 9 9 %  o r  m or e  o f z i r c on iu m ,
m a g n es iu m  a n d  a l lo ys  o f th es e ;
Te c h n ic a l  N o te
T h e  n a tu ra l  c o n te n t  o f  h a fn iu m  in  th e  z i rc o n iu m  (ty p ic a l ly  2 %  to  7 % ) i s  c o u n te d  w i th  th e
z i rc o n iu m.

N o te T h e  m e ta ls  o r  a l lo y s  l i s te d  in  1 .C .11 .a . a re  c o n t ro l le d  w h e th e r  o r  n o t  th e  m e ta ls
o r  a l lo y s  a re  e n c a p s u la te d  in  a lu m in iu m ,  m a g n e s iu m ,  z i rc o n iu m  o r  b e ry l l iu m.
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1 . C . 11 . b . B o r on  o r  b o r on  ca r b id e  o f 8 5 %  p u r i t y  o r  h ig h e r  an d  a  p a r t ic le  s iz e  �� �� �� �� �	

�

N o te T h e  m e ta ls  o r  a l lo y s  l i s te d  in  1 .C .11 .b . a re  c o n t ro l le d  w h e th e r  o r  n o t  th e  m e ta ls
o r  a l lo y s  a re  e n c a p s u la te d  in  a lu m in iu m ,  m a g n e s iu m ,  z i rc o n iu m  o r  b e ry l l iu m .

c . G u a n id in e  n i tr a te ;

d . N i t r og u a n id in e  (N Q )  (C A S  5 5 6 -8 8 -7 ) .

1 . C . 1 2 . M a te r ia ls  a s  fo l l o w s :
Te c h n ic a l  N o te
T h e se  m a te r ia ls  a re  ty p ic a l ly  u se d  fo r  n u c le a r  h e a t  so u rc e s .

a . P lu t on iu m  in  an y fo r m  w i th  a  p lu ton iu m  iso t op ic  a s sa y o f p lu t on iu m -2 3 8  o f m o r e  th a n  5 0 %
b y  w e i g h t ;
N o te 1 .C .1 2 .a .  d o e s  n o t  c o n t ro l :

1 . S h ip m e n ts  w i th  a  p lu to n iu m  c o n te n t  o f  1  g  o r  le ss ;
2 . S h ip m e n ts  o f  3  "e f fe c t iv e  g ra m s "  o r  le ss  w h e n  c o n ta in e d  in  a  se n s in g

c o m p o n e n t  in  in s t ru m e n ts.

b . "P r e v i ou s l y s ep a r a ted "  n ep tu n iu m -2 3 7  in  a n y fo r m .
N o te 1 .C .1 2 .b .  d o e s  n o t  c o n t ro l  sh ip m e n ts  w i th  a  n e p tu n iu m - 2 3 7  c o n te n t  o f  1  g  o r

le ss .

1 . D . S O F T W A R E

1 . D . 1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t" ,  " p r od u c t i on "  o r  " u se "  o f
eq u ip m en t  c on t r o l led  b y 1 . B .

1 . D . 2 . "S o ft w a r e "  fo r  th e  "d e v e l op m en t"  o f o rg a n ic  "m a t r ix " , m e ta l  "m a tr ix "  o r  ca r bon  "m a t r ix "
la m in a tes  o r  " c om p os i t es " .

1 . E . T E C H N O L O G Y

1 . E . 1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r  " p r od u c t i on "
o f eq u ip m en t  o r  m a te r ia ls  con t r o l led  b y  1 .A .1 . b . ,  1 .A . l .c . , 1 .A .2 . to  1 .A .5 . ,  l .B .  o r  1 .C .

1 . E . 2 . O th e r  " tech n o l og y " ,  a s  fo l l o w s :
a . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f p o l yb en z o th ia z o le s  o r

p o l y b en z ox a z o le s ;

b . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f f lu o r o e la s t om er  co m p ou n d s
c on ta in in g  a t  lea s t  on e  v in y l e th e r  m on om er ;

1 . E . 2 . c . "Te ch n o l og y "  fo r  th e  d es ig n  o r  " p r od u c t ion "  o f th e  fo l low in g  ba se  m a te r ia ls  o r  n on -
" c o m p os i t e "  c e r a m ic  m a te r ia ls :
1 . B a s e  m a te r ia ls  h a v in g  a l l  o f th e  fo l l o w in g  ch a ra c te r is t ics :

a . A n y o f th e  fo l l o w in g  c o m p o s i t ion s :
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1 . S in g le  o r  c om p l ex  ox id es  o f z i r con iu m  a n d  com p lex  ox id e s  o f s i l i c on  o r
a lu m in iu m ;

2 . S in g le  n i tr id es  o f b o r on  (cu b i c  c r ys ta l l in e  fo r m s) ;
3 . S in g le  o r  c om p l ex  ca r b id e s  o f s i l i c on  o r  b o r on ;  o r
4 . S in g le  o r  c om p l ex  n i tr id es  o f s i l i c on ;

b . To ta l  m e ta l l i c  im p u r i t ies ,  ex c lu d in g  in ten t ion a l  a d d i t ion s ,  o f les s  th an :
1 . 1 ,0 0 0  p p m  fo r  s in g le  ox id e s  o r  ca r b id es ;  o r
2 . 5 ,0 0 0  p p m  fo r  c om p lex  c om p o u n d s  o r  s in g le  n i tr id es ;  a n d

c . B e in g  a n y o f th e  fo l l o w in g :
1 . Z i r c on ia  w i th  an  a ve r a g e  p a r t ic le  s iz e  eq u a l  t o  o r  less  th a n  1  µ m  a n d  n o

���	 ���� �� �� ��	 �������	
 ���	� ���� � ���

2 . O th e r  ba s e  m a te r ia ls  w i th  an  a ve r a g e  p a r t ic le  s iz e  eq u a l  to  o r  less  th a n
� �� ��� �� ���	 ���� �� �� ��	 �������	
 ���	� ���� �� ��� o r

3 . H a v in g  a l l  o f th e  fo l l o w in g :
a . P la te le t s  w i th  a  len g th  to  th ick n ess  r a t io  ex c e ed in g  5 ;
b . W h isk e r s  w i th  a  len g th  to  d ia m e t e r  r a t io  ex c e ed in g  1 0  fo r  d ia m e te r s

�	

 ���� � ��� a n d
c . #��������
 �� �����	� ��$�	
 �	

 ���� �� �� �� ����	�	��

2 . N on - " c o m p o s i te "  c e r a m ic  m a te r ia ls  com p o s ed  o f th e  m a te r ia ls  d esc r ib ed  in  1 .E .2 .c .1 . ;
N o te I .E .2 .c .2 .  d o e s  n o t  c o n t ro l  te c h n o lo g y  fo r  th e  d e s ig n  o r  p ro d u c t io n  o f

a b ra s iv e s.

1 . E . 2 . d . "Te ch n o l og y "  fo r  th e  "p r od u c t i on "  o f a r om a t ic  p o l ya m id e  f i b r es ;

e . "Te ch n o l og y "  fo r  th e  in s ta l la t ion ,  m a in ten an ce  o r  r ep a i r  o f m a te r ia ls  c on t r o l led  b y  1 .C .1 ;

f. "Te ch n o l og y "  fo r  th e  r ep a i r  o f " c om p o s i te "  s t r u c tu r es ,  la m in a tes  o r  m a te r ia ls  con t r o l led  b y
1 .A .2 . ,  1 .C .7 .c .  o r  1 .C .7 .d .
N o te   1 .E .2 . f.  d o e s  n o t  c o n t ro l  " te c h n o lo g y "  fo r  th e  re p a i r  o f  "c iv i l  a i rc ra f t "  s t ru c tu re s

u s in g  c a rb o n  " f ib ro u s  o r  f i la m e n ta ry  m a te r ia l s "  a n d  e p o x y  re s in s ,  c o n ta in e d  in
a i rc ra f t  m a n u fa c tu re rs ' m a n u a ls.
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2 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

2 . A . 1 . A n t i - fr i c t ion  b ea r in g s  an d  bea r in g  sys tem s,  a s  fo l l o w s ,  a n d  com p on en ts  th e r e fo r :

N o te 2 .A .1 .  d o e s  n o t  c o n t ro l  b a l ls  w i th  to le ra n c e s  s p e c i f ie d  b y  th e  ma n u fa c tu re r  in
a c c o rd a n c e  w i th  IS O  3 2 9 0  a s  g ra d e  5  o r  w o rse .

a . B a l l  b ea r in g s  an d  so l id  r o l le r  b ea r in g s  h a v in g  to le r a n ce s  sp ec i f i ed  b y  th e  m a n u fa c tu r e r  in
a cc o r d a n c e  w i th  IS O  4 9 2  T o le r a n ce  C la s s  4  (o r  A N S I /A B M A  S td  2 0  To le r a n c e  C la ss
A B E C -7  o r  R B E C - 7 ,  o r  o th e r  n a t ion a l eq u i va len ts ) ,  o r  be t t e r,  an d  h a v in g  r in g s ,  ba l ls  o r
r o l le r s  m a d e  fr om  m on e l  o r  b e r y l l iu m ;
N o te 2 .A .1 .a . d o e s  n o t  c o n t ro l  ta p e re d  ro l le r  b e a r in g s .

b . O th e r  ba l l  bea r in g s  an d  so l id  r o l le r  b ea r in g s  h a v in g  to le r a n ce s  sp ec i f i ed  b y  th e
m a n u fa c tu r e r  in  a cc o r d a n ce  w i th  IS O  4 9 2  T o le r a n ce  C la s s  2  (o r  A N S I / A B M A  S td  2 0
To l e r a n ce  C la ss  A B E C -9  o r  R B E C -9 ,  o r  o th e r  n a tion a l  eq u iva l en ts ) ,  o r  be t te r ;
N o te 2 .A .1 .b . d o e s  n o t  c o n t ro l  ta p e re d  ro l le r  b e a r in g s .

c . A c t iv e  m a g n e t ic  b ea r in g  s ys tem s u s in g  a n y o f th e  fo l l o w in g :
1 . M a te r ia ls  w i th  f lu x  d en s i t ies  o f 2 .0  T  o r  g r ea te r  an d  y i e ld  s t r en g th s  g r ea te r  th an

4 1 4  M P a ;
2 . A l l -e l e c t r om a g n e t ic  3 D  h om op o la r  b ia s  d es ig n s  fo r  a c tu a t o r s ;  o r
3 . H i g h  tem p er a tu r e  (4 5 0  K  (1 7 7 ° C )  a n d  a b o v e )  p o si t ion  sen s o r s .

2 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

Te c h n ic a l  N o te s

1 . S e c o n d a ry  p a ra l le l  c o n to u r in g  a x e s ,  (e .g . ,  th e  w -a x is  o n  h o r i zo n ta l  b o r in g  mi l l s  o r  a  se co n d a ry
ro ta ry  a x is  th e  c e n t re  l in e  o f  w h ic h  is  p a ra l le l  to  th e  p r im a ry  ro ta ry  a x is ) a re  n o t  c o u n te d  in  th e
to ta l  n u m b e r  o f  c o n to u r in g  a x e s .  R o ta ry  a x e s  n e e d  n o t  ro ta te  o v e r  3 6 0 ° .  A  ro ta ry  a x is  c a n  b e
d r iv e n  b y  a  l in e a r  d e v ice  (e .g . , a  sc re w  o r  a  ra c k -a n d -p in io n ).

2 . F o r  th e  p u rp o se s  o f  2 .B . , th e  n u m b e r  o f  a x e s  w h ic h  c a n  b e  c o o rd in a te d  s i m u l ta n e o u s ly  fo r
"c o n to u r in g  c o n t ro l "  i s  th e  n u m b e r  o f  a x e s  w h ic h  a f fe c t  re la t iv e  m o v e m e n t  b e tw e e n  a n y  o n e
w o rk p ie c e  a n d  a  to o l ,  c u tt in g  h e a d  o r  g r in d in g  w h e e l  w h ic h  is  c ut t in g  o r  re m o v in g  m a te r ia l  f ro m
th e  w o rk p ie c e .  T h is  d o e s  n o t  in c lu d e  a n y  a d di t io n a l  a x e s  w h ic h  a f fe c t  o th e r  re la t iv e  m o v e m e n t
w i th in  th e  m a c h in e .  S u c h  a x e s  in c lu d e :
a . W h e e l -d re ss in g  sy s te m s in  g r in d in g  m a c h in e s ;
b . P a ra l le l  ro ta ry  a x e s  d e s ig n e d  fo r  m o u n t in g  o f  se p a r a te  w o rk p ie c e s ;
c . C o - l in e a r  ro ta ry  a x e s  d e s ig n e d  fo r  m a n ip u la t in g  th e  sa m e  w o r k p ie c e  b y  h o ld in g  i t  in  a

c h u c k  f ro m  d i f fe re n t  e n d s .
3 . A x is  n o m e n c la tu re  s h a l l  b e  in  a c c o rd a n c e  w i th  In te rn a t io n a l  S ta n d a rd  IS O  8 4 1 ,  'N u m e r ic a l

C o n t ro l  M a c h in e s  -  A x is  a n d  M o t io n  N o m e n c la tu re '.
4 . F o r  th e  p u rp o se s  o f  th is  C a te g o ry  a  " t i l t in g  sp in d le "  is  co u n te d  a s  a  ro ta ry  a x is .
5 . S ta te d  p o s i t io n in g  a c c u ra c y  le v e ls  d e r iv e d  f ro m  m e a su re m e n ts  m a d e  a c c o rd in g  to  IS O  2 3 0 /2

(1 9 9 7 ) o r  n a t io n a l  e q u iv a le n ts  m a y  b e  u se d  fo r  e a c h  m a c h in e  to o l  m o d e l  in s te a d  o f  in d iv id u a l
m a c h in e  te s ts .  S ta te d  p o s i t io n in g  a c c u ra c y  m e a n s  th e  a c c u ra c y  v a lu e  p ro v id e d  to  n a t io n a l
l i c e n s in g  a u th o r i t ie s  a s  re p re se n ta t iv e  o f  th e  a c c u ra c y  o f  a  m a c h in e  m o d e l .
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D e te rm in a t io n  o f  S ta te d  Va lu e s
a . S e le c t  f i v e  m a c h in e s  o f  a  m o d e l  to  b e  e v a lu a te d ;
b . M e a su re  th e  l in e a r  a x is  a c c u ra c ie s  a c c o rd in g  to  IS O  2 3 0 / 2  (1 9 9 7 );
c . D e te rm in e  th e  A -v a lu e s  fo r  e a c h  a x is  o f  e a c h  m a c h in e .  T h e  m e th o d  o f  c a lc u la t in g  th e

A -v a lu e  is  d e sc r ib e d  in  th e  IS O  s ta n d a rd ;
d . D e te rm in e  th e  m e a n  v a lu e  o f  th e  A -v a lu e  o f  e a c h  a x is .  T h is  m e a n  v a lu e  � ������� 	
�

s ta te d  v a lu e  o f  e a c h  a x is  fo r  th e  m o d e l  (�� �� ��
e . S in c e  th e  C a te g o ry  2  l i s t  re fe rs  to  e a c h  l in e a r  a x is  th e re  w i l l  b e  a s  m a n y  s ta te d  v a lu e s

a s  th e re  a re  l in e a r  a x e s ;
f . I f  a n y  a x is  o f  a  m a c h in e  m o d e l  n o t  c o n t ro l le d  b y  2 .B .1 .a .  to  2 .B .1 .c . h a s  a  s ta te d

�������� � �� � ������� ��� �������� ���
���� ��� �� ������� ��� ������� ���
tu rn in g  m a c h in e s  o r  b e t te r,  th e  b u i ld e r  sh o u ld  b e  re q u i re d  to  re af f i r m  th e  a c c u ra c y
le v e l o n c e  e v e ry  e ig h te e n  m o n th s .

2 . B . 1 . [D e le t ed ]

2 . B . 1 . b . [D e le t ed ]

2 . B . 1 . c . [D e le t ed ]

2 . B . 1 . d . [D e le t ed ]

2 . B . 1 . e . [D e le t ed ]

2 . B . 1 . f . D ee p -h o l e -d r i l l in g  m a ch in es  a n d  tu rn in g  m a ch in es  m od i f i ed  fo r  d eep -h o l e -d r i l l in g ,  h a v in g
a  m a x im u m  d ep th -o f- b o r e  ca p a b i l i t y  ex ce ed in g  5 ,0 0 0  m m  a n d  sp ec ia l l y  d e s ig n ed
c om p on en ts  th e r e fo r.

2 . B . 2 . D e le t ed .

2 . B . 3 . "N u m er ica l l y  c on t r o l led "  o r  m a n u a l m a ch in e  to o ls ,  a n d  sp ec ia l l y  d es ig n ed  c om p on en ts ,  c on t r o ls
a n d  a cce ss o r ie s  th e r e fo r,  sp e c ia l l y  d es ig n e d  fo r  th e  sh a v in g , f in ish in g , g r in d in g  o r  h on in g  o f
h a r d en ed  ( Rc =  4 0  o r  m o r e )  sp u r,  h e l ica l  an d  d ou b l e -h e l ica l  g ea r s  w i th  a  p i tch  d ia m e te r
ex c e ed in g  1 ,2 5 0  m m  an d  a  fa ce  w id th  o f 1 5 %  o f p i t ch  d ia m e te r  o r  la rg e r  f in ish ed  to  a  q u al i ty  o f
A G M A  1 4  o r  b e t te r  (eq u i va len t  to  IS O  1 3 2 8  c la ss  3 ) .

2 . B . 4 . H o t  " is os ta t ic  p r e ss es " ,  h a v in g  a l l  o f th e  fo l l o w in g ,  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  a n d
a cc e ss o r ie s  th e r e fo r :
a . A  c on t r o l led  th e r m a l  en v i r on m en t  w i th in  th e  c los ed  ca v i t y  a n d  a  ch a m ber  ca v i t y  w i th  an

in s id e  d ia m e te r  o f 4 0 6  m m  o r  m or e ;  a n d
b . A n y o f th e  fo l l o w in g :

1 . A  m a x im u m  w or k in g  p r essu r e  ex c e ed in g  2 0 7  M P a ;
2 . A  c on t r o l led  th e r m a l  en v i r on m en t  ex c ee d in g  1 ,7 7 3  K  (1 ,5 0 0 °  C ) ;  o r
3 . A  fa c i l i t y  fo r  h yd r o ca r b on  im p r eg n a tion  a n d  r em o va l  o f r esu l ta n t  g a se ou s  d eg r a d a t ion

p r od u c ts .

Te c h n ic a l  N o te
T h e  in s id e  c h a m b e r  d im e n s io n  is  th a t  o f  th e  c h a m b e r  in  w h ic h  b o th  th e  w o rk in g  te m p e ra tu re  a n d
th e  w o rk in g  p re s su re  a re  a c h ie v e d  a n d  d o e s  n o t  in c lu d e  f ix tu re s .  T h a t  d im e n s io n  wi l l  b e  th e
sm a l le r  o f  e i th e r  th e  in s id e  d ia m e te r  o f  th e  p re ssu re  c h a m b e r  o r  th e  in s id e  d ia m e te r  o f  th e
in su la te d  fu rn a c e  c h a m b e r,  d e p e n d in g  o n  w h ic h  o f  th e  tw o  c h a m b e rs  is  lo c a te d  in s id e  th e  o th e r.
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2 . B . 5 . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r  th e  d ep o s i t ion ,  p r oc es s in g  an d  in -p r oce ss  c on t r o l  o f in o rg a n ic
o v e r la ys ,  c oa t in g s  a n d  su r fa c e  m od i f ica t i on s ,  a s  fo l l o w s ,  fo r  n on -e le c t r on ic  su b s t r a tes ,  b y
p r oc e ss e s  sh o w n  in  th e  Ta b le  a n d  a sso c ia te d  N o t es  fo l l ow in g  2 .E .3 . f . ,  an d  sp ec ia l l y  d es ig n e d
a u tom a t ed  h a n d lin g ,  p os i t ion in g ,  m an ip u la t ion  an d  con t r o l  c om p on en ts  th e r e fo r :

a . "S t o r ed  p r og r a m m e c on t r o l led "  ch em ica l  va p ou r  d ep o s i t ion  (C V D )  p r od u c t i on  eq u ip m en t
h a v in g  a l l  o f th e  fo l l o w in g :
1 . P r o c es s  m od i f ied  fo r  on e  o f th e  fo l l o w in g :

a . P u lsa t in g  C V D ;
b . C on t r o l led  n u c lea t ion  th e r m a l d ep os i t i on  (C N T D ) ;  o r
c . P la sm a  en h a n ced  o r  p la sm a  a ss is ted  C V D ;  a n d

2 . A n y o f th e  fo l l o w in g :
a . In co r p o r a t in g  h ig h  va cu u m  (eq u a l  to  o r  less  th an  0 .0 1  P a )  r o ta t in g  sea ls ;  o r
b . In co r p o r a t in g  in  s i tu  coa t in g  th ick n ess  c on t r o l ;

b . "S t o r ed  p r og r a m m e c on t r o l led "  i on  im p lan ta tion  p r od u c t i on  eq u ip m en t  h a v in g  bea m
cu r r en ts  o f 5  m A  o r  m o r e ;

c . "S t o r ed  p r og r a m m e c on t r o l led "  e le c t r on  b ea m  p h ys i ca l  va p o u r  d ep o s i t ion  (E B -P V D )
p r od u c t i on  eq u ip m en t  in co r p o r a t in g  p o w er  s ys te m s r a ted  fo r  o v e r  8 0  k W , h a v in g  an y o f th e
fo l l o w in g :
1 . A  l iq u id  p o o l  le v e l  " la s e r "  c on t r o l  s ys tem  w h ich  r eg u la tes  p r e c is e l y  th e  in g o ts  fee d

r a te ;  o r
2 . A  c om p u te r  c on t r o l led  r a te  m on i to r  op e r a t in g  on  th e  p r in c ip le  o f p h o t o - lu m in e s cen c e

o f th e  ion ise d  a tom s in  th e  eva p o r a n t  s tr ea m  to  c on t r o l  th e  d ep o s i t ion  r a te  o f a  c oa t in g
c on ta in in g  tw o  o r  m o r e  e l em en ts ;

d . "S t o r ed  p r og r a m m e c on t r o l led "  p la sm a  sp r a yin g  p r od u c t i on  eq u ip m en t  h a v in g  an y o f th e
fo l l o w in g  ch a r a c te r is t ics :
1 . O p er a t in g  a t r ed u ce d  p r essu r e  c on t r o l led  a tm o sp h er e  (e q u a l  to  o r  less  th an  1 0  k P a

m ea s u r ed  a b o v e  a n d  w i th in  3 0 0  m m  o f th e  g u n  n oz z le  ex i t )  in  a  va cu u m  ch a m b er
ca p a b l e  o f e va cu a t ion  d o w n  to  0 .0 1  P a  p r io r  to  th e  sp r a yin g  p r oc es s ;  o r

2 . In co r p o r a t in g  in  s i tu  coa t in g  th ick n ess  c on t r o l ;

e . "S t o r ed  p r og r a m m e c on t r o l led "  sp u t te r  d ep o s i t ion  p r od u c t i on  eq u ip m en t  ca p a b le  o f cu r r en t
d en s i t ies  o f 0 .1  m A /m m2 o r  h ig h e r  a t a  d ep o s i t ion  r a te  o f 1 5  µ m /h  o r  m o r e ;

f. "S t o r ed  p r og r a m m e c on t r o l led "  ca th od ic  a r c  d ep o s i t i on  p r od u c t i on  eq u ip m en t  in co r p o r a t in g
a  g r id  o f e le c t r om a g n e ts  fo r  s te e r in g  con t r o l  o f th e  a r c  sp o t  on  th e  ca th od e ;

2 . B . 5 . g . "S t o r ed  p r og r a m m e c on t r o l led "  i on  p la t in g  p r od u c t ion  eq u ip m en t  a l lo w in g  fo r  th e  in  s i tu
m ea s u r em en t  o f a n y o f th e  fo l l o w in g :
1 . C oa t in g  th ick n ess  on  th e  su bs t r a te  a n d  r a te  c on t r o l ;  o r
2 . O p t ica l  ch a r a c te r is t ics .

N o te 2 .B .5 .a .,  2 .B .5 .b , 2 .B .5 .e .,  2 .B .5 .f .  a n d  2 .B .5 .g . d o  n o t  c o n t ro l  c h e m ic a l  v a p o u r
d e p o s i t io n ,  c a th o d ic  a rc ,  sp u t te r  d e p o si t io n ,  io n  p la t in g  o r  io n  im p la n ta t io n
e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  c u t t in g  o r  m a c h in in g  to o ls .
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2 . B . 6 . D im en s i on a l  in sp e c t i on  o r  m ea su r in g  s ys tem s a n d  eq u ip m en t ,  a s  fo l lo w s :
a . C om p u t e r  con t r o l led ,  " n u m er ica l l y  c on t r o l led "  o r  " s to r ed  p r o g r a m m e c on t r o l led "

d im en s i on a l  in sp ec t i on  m a ch in es ,  h a v in g  a  th r ee  d im en s ion a l  len g th  (v o lu m e t r ic )
"m ea su r em en t  u n ce r ta in ty"  eq u a l  to  o r  less  ( b e t te r )  th an  (1 .7  +  L /1 ,0 0 0 )  µ m  (L  is  th e
m ea s u r ed  len g th  in  m m )  tes ted  a c c o r d in g  to  IS O  1 0 3 6 0 -2 ;

2 . B . 6 . b . 1 .  an d  2 . [D e le t ed ]

2 . B . 6 . c . E q u ip m en t  fo r  m ea su r in g  su r fa c e  i r r eg u la r it ies ,  b y  m ea su r in g  op t ica l  sca t te r  a s  a  fu n c t ion
o f a n g le ,  w i th  a  sen s i t iv i t y  o f 0 .5  n m  o r  less  (b e t t e r ) .

N o te  1 M a c h in e  to o ls  w h ic h  c a n  b e  u se d  a s  m e a s u r in g  m a c h in e s  a re  c o n t ro l le d  i f  th e y  m e e t
o r  e x c e e d  th e  c r i te r ia  sp e ci f ie d  fo r  th e  m a c h in e  to o l fu n c t io n  o r  th e  m e a su r in g
m a c h in e  fu n c t io n .

N o te  2 A  m a c h in e  d e sc r ib e d  in  2 .B .6 . is  c o n t ro l le d  i f  i t  e x c e e d s  th e  c o n t ro l  th re sh o ld
a n y w h e re  w i th in  i ts  o p e ra t in g  ra n g e .

2 . B . 7 . " R o b o t s "  h a v in g  a n y o f th e  fo l l o w in g  ch a r a c te r is t ic s  a n d  sp ec ia l l y  d es ig n e d  c on t r o l le r s  a n d
"en d -e ffe c t o r s "  th e r e fo r :

a . C a p a b le  in  r ea l  t im e  o f fu l l  th r ee -d im en s i on a l  im a g e  p r oc es s in g  o r  fu l l  th r ee -d im en s i on a l
sc en e  a n a l ys is  t o  g en e r a te  o r  m od i fy  " p r o g r a m m es"  o r  to  g en e r a te  o r  m od i fy  n u m er ica l
p r og r a m m e d a ta ;
Te c h n ic a l  N o te
T h e  sc e n e  a n a ly s is  l im i ta t io n  d o e s  n o t  in c lu d e  a p p ro x im a t io n  o f  th e  th i rd  d im e n s io n  b y
v ie w in g  a t  a  g iv e n  a n g le , o r  l im i te d  g re y  sc a le  in te rp re ta t io n  fo r  th e  p e rc e p t io n  o f  d e p th  o r
te x tu re  fo r  th e  a p p ro v e d  ta sk s  (2  1 /2  D ).

b . S p e c ia l l y  d e s ig n ed  t o  c om p l y w i th  n a t ion a l sa fe t y  s ta n d a r d s  a p p l ica b l e  to  ex p l o s i ve
m u n i t ion s  en v i r on m en ts ;

c . S p e c ia l l y  d e s ig n ed  o r  ra ted  a s  r a d ia t ion -h a r d en ed  to  w i th s ta n d  g r ea te r  th a n  5  x  1 03 G y (S i )
w i th ou t  o p e r a t ion a l  d eg r a d a t ion ;  o r

d . S p e c ia l l y  d e s ig n ed  t o  o p e r a te  a t  a l t i tu d es  ex ce ed in g  3 0 ,0 0 0  m .

2 . B . 8 . A s s em b l ie s  o r  u n i ts ,  sp ec ia l l y  d es ig n e d  fo r  m a ch in e  to o ls ,  o r  d im en s ion a l  in sp ec t i on  o r
m ea s u r in g  s ys tem s a n d  eq u ip m en t ,  a s  fo l lo w s :
a . L in ea r  p os i t i on  fe ed ba c k  u n i ts  (e .g . , in d u c t iv e  t yp e  d e v i ce s ,  g r a d u a ted  s ca les ,  in fr a r ed

s ys t em s o r  " la se r "  s ys t em s)  h a v in g  a n  ov e r a l l  " a ccu r a c y "  le ss  ( b e t te r )  th an  (8 0 0  +
(6 0 0  x  L  x  1 0- 3) )  n m  (L  eq u a l s  th e  e ffe c t i v e  len g th  in  m m ) ;
N .B . F o r  " la se r "  sy s te m s se e  a lso  N o te  to  2 .B .6 .b .1 .

b . R o ta r y p o s i t ion  fe ed ba ck  u n i ts  (e .g . ,  in d u c t iv e  t yp e  d e v ic e s ,  g r a d u a ted  sca l es ,  in fr a r ed
s ys t em s o r  " la se r "  s ys t em s)  h a v in g  a n  "a ccu r a c y "  le ss  ( be t t e r )  th an  0 .0 0 0 2 5 ° ;

N .B . F o r  " la se r "  sy s te m s se e  a lso  N o te  to  2 .B .6 .b .1 .

c . "C om p o u n d  r o ta r y ta b l es "  a n d  " t i l t in g  sp in d les " ,  ca p a b l e  o f u p g r a d in g , a cc o r d in g  to  th e
m a n u fa c tu r e r 's  sp e c i f i ca t ion s ,  m a ch in e  too l s  to  o r  a b o v e  th e  le ve l s  sp e c i f i ed  in  2 .B .
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2 . B . 9 . S p in - fo r m in g  m a ch in es  a n d  f lo w - fo r m in g  m a ch in es ,  w h ich ,  a cc o r d in g  to  th e  m an u fa c tu r e r 's
tech n ica l  sp e c i f i ca t i on ,  ca n  be  eq u ip p e d  w i th  "n u m er ica l  con t r o l "  u n i ts  o r  a  com p u t e r  c on t r o l  an d
h a v in g  a l l  o f th e  fo l l o w in g :
a . T w o  o r  m o r e  c on t r o l led  a x e s  o f w h ich  a t  lea s t  tw o  ca n  be  c o o r d in a ted  s im u l ta n eou s l y fo r

" c on t ou r in g  con t r o l " ;  an d
b . A  r o l le r  fo r c e  m or e  th a n  6 0  k N .

Te c h n ic a l  N o te
M a c h in e s  c o m b in in g  th e  fu n c t io n  o f  sp in - fo rm in g  a n d  f lo w - fo r m in g  a re  fo r  th e  p u rp o se  o f  2 .B .9 .
re g a rd e d  a s  f lo w - fo r m in g  m a c h in e s .

2 . C . M AT E R I A L S  -  N on e

2 . D . S O F T W A R E

1 . "S o ft w a r e " ,  o th e r  th a n  th a t con t r o l led  b y  2 .D .2 ,  sp e c ia l l y  d e s ig n ed  o r  m od i f ie d  fo r  th e
"d e v e l o p m en t" ,  " p r od u c t i on "  o r  " u s e "  o f eq u ip m en t  con t r o l led  b y 2 .A .  o r  2 .B .

2 . "S o ft w a r e "  fo r  e l e c t r on ic  d e v i c es ,  e v en  w h en  r es id in g  in  an  e lec t r on ic  d e v i c e  o r  s ys t em ,  en a b l in g
su ch  d e v ic e s  o r  s ys t em s t o  fu n c t ion  a s  a  "n u m er ica l  con t r o l "  u n i t,  ca p a b le  o f c o o r d in a t in g
s im u l ta n eou s l y m or e  th an  4  a x es  fo r  " c on tou r in g  con t r o l " .

N o te 2 .D .2 .  d o es  n o t  c on t r o l  " s o ft w a r e "  sp e c ia l l y  d e s ig n ed  o r  m od i f i ed  fo r  th e  op e r a t io n  o f
m a ch in e  to o ls  n o t  c on t r o l led  b y C a teg o r y  2 .

2 . E . T E C H N O L O G Y

2 . E . 1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o f eq u ip m en t  o r
" s o ft w a r e "  c on t r o l led  b y  2 .A . ,  2 .B .  o r  2 .D .

2 . E . 2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t
c on t r o l led  b y 2 .A .  o r  2 .B .

2 . E . 3 . O th e r  " tech n o l og y " ,  a s  fo l l o w s :

a . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o f in te r a c t ive  g r a p h ics  a s  a n  in teg r a ted  p a r t  in
"n u m er ica l  c on t r o l "  u n its  fo r  p r ep a ra t ion  o r  m od i f i ca t ion  o f p a r t  p r og r a m m es;

b . "Te ch n o l og y "  fo r  m e ta l - w o r k in g  m an u fa c tu r in g  p r oce ss es ,  a s  fo l l o w s :
1 . "Te ch n o l og y "  fo r  th e  d es ig n  o f to o l s ,  d ies  o r  f i x tu r es  sp ec ia l l y  d es ig n e d  fo r  a n y o f th e

fo l l o w in g  p r o c es s es :
a . "S u p er p la s t ic  fo r m in g " ;
b . "D i ffu s i on  b on d in g " ;  o r
c . "D i r e c t -a c t in g  h yd r a u l ic  p r ess in g " ;
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2 . E . 3 . b . 2 . Te ch n ica l  d a ta  con s is t in g  o f p r o ce ss  m e th od s  o r  p a r a m ete r s  a s  l i s ted  b e l o w  u s ed  t o
c on t r o l :
a . "S u p er p la s t ic  fo r m in g "  o f a lu m in iu m  a l lo ys ,  t i tan iu m  a l lo ys  o r  " su p e r a l lo ys " :

1 . S u r fa c e  p r ep a r a t ion ;
2 . S t r a in  r a te ;
3 . Tem p er a tu r e ;
4 . P r es su r e ;

b . "D i ffu s i on  b on d in g "  o f " su p e r a l lo ys "  o r  t i tan iu m  a l lo ys :
1 . S u r fa c e  p r ep a r a t ion ;
2 . Tem p er a tu r e ;
3 . P r es su r e ;

c . "D i r e c t -a c t in g  h yd r a u l ic  p r ess in g "  o f a lu m in iu m  a l lo ys  o r  t i ta n iu m  a l lo ys :
1 . P r es su r e ;
2 . C yc l e  t im e ;

d . " H o t  is os ta t ic  d en s i f i ca t i on "  o f t i ta n iu m  a l lo ys ,  a lu m in iu m  a l lo ys  o r
" su p e r a l lo ys " :
1 . Tem p er a tu r e ;
2 . P r es su r e ;
3 . C yc l e  t im e ;

2 . E . 3 . c . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f h yd r a u l ic  s t r e tch - fo r m in g  m a ch in es
a n d  d ies  th e r e fo r,  fo r  th e  m a n u fa c tu r e  o f a i r fr a m e  s t r u c tu r es ;

d . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o f g en e r a to r s  o f m a ch in e  to o l  in s t r u c t ion s  (e .g . ,  p a r t
p r og r a m m es)  fr om  d e s ig n  d a ta  r es id in g  in s id e  "n u m er ica l  con t r o l "  u n i ts ;

e . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o f in teg r a t ion  " so ftw a r e "  fo r  in co r p o r a t ion  o f e x p e r t
s ys t em s fo r  a d va n c ed  d e c is i on  su p p o r t  o f sh op  f l o o r  op e r a t ion s  in to  "n u m er ica l  con t r o l "
u n i ts ;

f . "Te ch n o l og y "  fo r  th e  a p p l ica t ion  o f in o rg a n ic  o v e r la y c o a t in g s  o r  in o rg a n ic  su r fa c e
m o d i f i ca t i on  coa t in g s  (sp e c i f i ed  in  co lu m n  3  o f th e  fo l l ow in g  ta b l e )  t o  n on -e le c t r on ic
su bs t r a tes  (s p e c i f i ed  in  co lu m n  2  o f th e  fo l l o w in g  ta b l e ) ,  b y  p r o c es s es  s p e c i f i ed  in
c o lu m n  1  o f th e  fo l l o w in g  ta b le  a n d  d e fin ed  in  th e  Tech n ica l  N o te .

N .B . T h is  Ta b le  sh o u ld  b e  re a d  to  c o n t ro l  th e  te c h n o lo g y  o f a  p a r t ic u la r  'C o a t in g  P ro c e s s '
o n ly  w h e n  th e  'R e su l ta n t  C o a t in g ' in  c o lu m n  3  is  in  a  p a ra g ra p h  d i re c t ly  a c ro s s  f ro m
th e  re le v a n t  'S u b s t ra te ' u n d e r  c o lu m n  2 .  F o r  e x a m p le ,  C h e m ic a l  Va p o u r  D e p o si t io n
(C V D ) c o a t in g  p ro c e s s  te c h n ic a l  d a ta  a re  c o n t ro l le d  fo r  th e  a p p l ic a t io n  o f 's i l i c id e s '
to  'C a rb o n -c a rb o n ,  C e ra m ic  a n d  M e ta l  " m a t r ix "  "c o m p o s i te s " '  s u b s t ra te s ,  b u t  a re  n o t
c o n t ro l le d  fo r  th e  a p p l ic a t io n  o f  's i l i c id e s ' to  'C e m e n te d  tu n g s te n  c a rb id e  (1 6 ),  Si l i c o n
c a rb id e  (1 8 )'  su b s t ra te s .  In  th e  se c o n d  c a se ,  th e  'R e su l ta n t  C o a t in g ' i s  n o t  l i s te d  in  th e
p a ra g ra p h  u n d e r  c o lu m n  3  d i re c t ly  a c ro s s  f ro m  th e  p a ra g r a p h  u n d e r  c o lu m n  2  l i s t in g
'C e m e n te d  tu n g s te n  c a rb id e  (1 6 ),  Si l i c o n  c a rb id e  (1 8 )' .
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TA B L E  -  D E P O S IT IO N  T E C H N I Q U E S

1 . C o a t i n g  P r o c e s s  ( 1 ) * 2 . S u b s t r a t e 3 . R e su l ta n t  C o a t i n g

A . C h em ica l  Va p o u r  D ep o s i t ion
(C V D )

“S u p er a l lo ys ” A lu m in id es  fo r  in te rn a l  p a ssa g es

C er a m ics  (1 9 )  a n d
L o w - ex p a n s i on  g la sse s  (1 4 )

S i l i c id e s
C a r b id e s
D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d
D ia m on d - l ik e  ca r b on  (1 7 )

C a r b on -ca r b on ,
C er a m ic  a n d
M eta l  “m a t r ix ”
“ c om p o s i te s ”

S i l i c id e s
C a r b id e s
R e fr a c t o r y m e ta ls
M ix tu r es  th e r e o f (4 )
D ie l e c t r ic  la ye r s  (1 5 )
A lu m in id es
A l lo ye d  a lu m in id es  (2 )
B o r on  n itr id e

C em en ted  tu n g s ten
ca r b id e  (1 6 ) ,
S i l i c on  ca r b id e  (1 8 )

C a r b id e s
T u n g s ten
M ix tu r es  th e r e o f (4 )
D ie l e c t r ic  la ye r s  (1 5 )

M o l yb d en u m  a n d
M o l yb d en u m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )

B er y l l iu m  a n d
B er y l l iu m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d
D ia m on d - l ik e  ca r b on  (1 7 )

S en s o r  w in d o w
m a te r ia ls  (9 )

D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d
D ia m on d - l ik e  ca r b on  (1 7 )
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TA B L E  -  D E P O S IT IO N  T E C H N I Q U E S

1 . C o a t i n g  P r o c e s s  ( 1 ) 2 . S u b s t r a t e 3 . R e su l ta n t  C o a t i n g

B . T h e r m a l -E va p o r a t ion
P h ys ica l  Va p o u r
D ep o s i t ion  (T E -P V D )

B .1 . P h ys ica l  Va p o u r
D ep o s i t ion  (P V D ) :
E lec t r on - B ea m
(E B -P V D )

“S u p er a l lo ys ” A l lo ye d  s i l i c id es
A l lo ye d  a lu m in id es  (2 )
M C r A 1 X  (5 )
M od i f i ed  z i r con ia  (1 2 )
S i l i c id e s
A lu m in id es
M ix tu r es  th e r e o f (4 )

C er a m ics  (1 9 )  a n d
L o w - ex p a n s i on  g la sse s  (1 4 )

D ie l e c t r ic  la ye r s  (1 5 )

C o r r os ion  r es is ta n t  s tee l  (7 ) M C r A 1 X  (5 )
M od i f i ed  z i r con ia  (1 2 )
M ix tu r es  th e r e o f (4 )

C a r b on -ca r b on ,
C er a m ic  a n d
M eta l  “m a t r ix ”
“ c om p o s i te s ”

S i l i c id e s
C a r b id e s
R e fr a c t o r y m e ta ls
M ix tu r es  th e r e o f (4 )
D ie l e c t r ic  la ye r s  (1 5 )
B o r on  n itr id e

C em en ted  tu n g s ten
ca r b id e  (1 6 ) ,
S i l i c on  ca r b id e  (1 8 )

C a r b id e s
T u n g s ten
M ix tu r es  th e r e o f (4 )
D ie l e c t r ic  la ye r s  (1 5 )

M o l yb d en u m  a n d
M o l yb d en u m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )

B er y l l iu m  a n d
B er y l l iu m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )
B o r id e s
B er y l l iu m

S en s o r  w in d o w
m a te r ia ls  (9 )

D ie l e c t r ic  la ye r s  (1 5 )

T i ta n iu m  a l lo ys  (1 3 ) B o r id e s
N i t r id es
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1 . C o a t i n g  P r o c e s s  ( 1 ) 2 . S u b s t r a t e 3 . R e su l ta n t  C o a t i n g

B .2 . Ion  a ss is t ed  r es is t i v e  h ea t in g
P h ys ica l  Va p o u r  D ep o s i t ion
(P V D )
( Ion  P la t in g )

C er a m ics  (1 9 )  a n d
L o w - ex p a n s i on  g la sse s  (1 4 )

D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d - l ik e  ca r b on  (1 7 )

C a r b on -ca r b on ,
C er a m ic  a n d  M e ta l
“m a t r ix ”  “ c om p o s i te s ”

D ie l e c t r ic  la ye r s  (1 5 )

C em en ted  tu n g s ten
ca r b id e  (1 6 ) ,
S i l i c on  ca r b id e

D ie l e c t r ic  la ye r s  (1 5 )

M o l yb d en u m  a n d
M o l yb d en u m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )

B er y l l iu m  a n d  B er y l l iu m  a l lo ys D ie l e c t r ic  la ye r s  (1 5 )

S en s o r  w in d o w
m a te r ia ls  (9 )

D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d - l ik e  ca r b on  (1 7 )

B .3 P h ys ica l  Va p o u r
D ep o s i t ion  (P V D ) :
“ L a s e r ”  Va p o r iz a t ion

C er a m ics  (1 9 )  a n d
L o w - ex p a n s i on  g la sse s  (1 4 )

S i l i c id e s
D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d - l ik e  ca r b on  (1 7 )

C a r b on -ca r b on
C er a m ic  a n d  M e ta l
“m a t r ix ”  “ c om p o s i te s ”

D ie l e c t r ic  la ye r s  (1 5 )

C em en ted  tu n g s ten
ca r b id e  (1 6 ) ,
S i l i c on  ca r b id e

D ie l e c t r ic  la ye r s  (1 5 )

M o l yb d en u m  a n d
M o l yb d en u m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )

B er y l l iu m  a n d
B er y l l iu m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )

S en s o r  w in d o w
m a te r ia ls  (9 )

D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d - l ik e  ca r b on

B .4 . P h ys ica l  Va p o u r  D ep o s i t ion
(P V D ) :
C a th od ic  A r c  D is ch a rg e

“S u p er a l lo ys ” A l lo ye d  s i l i c id es
A l lo ye d  a lu m in id es  (2 )
M C r A 1 X  (5 )

P o l ym er s  (11 )  a n d
O rg a n ic  “m a t r ix ”
“ c om p o s i te s ”

B o r id e s
C a r b id e s
N i t r id es
D ia m on d - l ik e  ca r b on  (1 7 )
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1 . C o a t i n g  P r o c e s s  ( 1 ) 2 . S u b s t r a t e 3 . R e su l ta n t  C o a t i n g

C . P a c k  c em en ta t ion
(se e  A  a b o v e  fo r  ou t - o f -p a ck
c em en ta t ion )  (1 0 )

C a r b on -ca r b on ,
C er a m ic  a n d
M eta l  “m a t r ix ”  “ co m p os i t es ”

S i l i c id e s
C a r b id e s
M ix tu r es  th e r e o f (4 )

T i ta n iu m  a l lo ys  (1 3 ) S i l i c id e s
A lu m in id es
A l lo ye d  a lu m in id es  (2 )

R e fr a c t o r y m e ta ls
a n d  a l lo ys  (8 )

S i l i c id e s
O x id es

D . P la sm a  sp r a yin g “S u p er a l lo ys ” M C r A 1 X  (5 )
M od i f i ed  z i r con ia  (1 2 )
M ix tu r es  th e r e o f (4 )
A b r a d a b l e  N i ck e l -G r a p h i te
A b r a d a b l e  m a te r ia ls  con ta in in g  N i -C r -A l
A b r a d a b l e  A l -S i - P o l ye s t e r
A l lo ye d  a lu m in id es  (2 )

A lu m in iu m  a l lo ys  (6 ) M C r A 1 X  (5 )
M od i f i ed  z i r con ia  (1 2 )
S i l i c id e s
M ix tu r es  th e r e o f (4 )

R e fr a c t o r y m e ta ls
a n d  a l lo ys  (8 )

A lu m in id es
S i l i c id e s
C a r b id e s

C or r os ion  r es is ta n t
s te e l  (7 )

M C r A 1 X  (5 )
M od i f i ed  z i r con ia  (1 2 )
M ix tu r es  th e r e o f (4 )

T i ta n iu m  a l lo ys  (1 3 ) C a r b id e s
A lu m in id es
S i l i c id e s
A l lo ye d  a lu m in id es  (2 )
A b r a d a b l e  N i ck e l -G r a p h i te
A b r a d a b l e  m a te r ia ls  con ta in in g  N i -C r -A l
A b r a d a b l e  A l -S i - P o l ye s t e r

E . S lu r r y D ep o s i t i on R e fr a c t o r y m e ta ls
a n d  a l lo ys  (8 )

F u s ed  s i l i c id e s
F u s ed  a lu m in id es  ex ce p t  fo r  r es is ta n ce
h ea t in g  e lem en ts

C a r b on -ca r b on
C er a m ic  a n d
M eta l  “m a t r ix ”  “ co m p os i t es ”

S i l i c id e s
C a r b id e s
M ix tu r es  th e r e o f (4 )



30

S/2001/1120

D u a l-U se  L i s t  -  C a te g o r y  2  -  M AT E R IA L S  P R O C E S S I N G

TA B L E  -  D E P O S IT IO N  T E C H N I Q U E S

1 . C o a t i n g  P r o c e s s  ( 1 ) 2 . S u b s t r a t e 3 . R e su l ta n t  C o a t i n g

F. S p u t te r  D ep o s i t ion “S u p er a l lo ys ” A l lo ye d  s i l i c id es
A l lo ye d  a lu m in id es  (2 )
N o b l e  m e ta l  m o d i f ied  a lu m in id es  (3 )
M C r A 1 X  (5 )
M od i f i ed  z i r con ia  (1 2 )
P la t in u m
M ix tu r es  th e r e o f (4 )

C er a m ics  a n d
L o w - ex p a n s i on  g la sse s  (1 4 )

S i l i c id e s
P la t in u m
M ix tu r es  th e r e o f (4 )
D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d - l ik e  ca r b on  (1 7 )

T i ta n iu m  a l lo ys  (1 3 ) B o r id e s
N i t r id es
O x id es
S i l i c id e s
A lu m in id es
A l lo ye d  a lu m in id es  (2 )
C a r b id e s

C a r b on -ca r b on
C er a m ic  a n d  M e ta l
“m a t r ix ”  “ c om p o s i te s ”

S i l i c id e s
C a r b id e s
R e fr a c t o r y m e ta ls
M ix tu r es  th e r e o f (4 )
D ie l e c t r ic  la ye r s  (1 5 )
B o r on  n itr id e

C em en ted  tu n g s ten
ca r b id e  (1 6 ) ,
S i l i c on  ca r b id e  (1 8 )

C a r b id e s
T u n g s ten
M ix tu r es  th e r e o f (4 )
D ie l e c t r ic  la ye r s  (1 5 )
B o r on  n itr id e

M o l yb d en u m  a n d
M o l yb d en u m  a l lo ys

D ie l e c t r ic  la ye r s  (1 5 )

B er y l l iu m  a n d
B er y l l iu m  a l lo ys

B o r id e s
D ie l e c t r ic  la ye r s  (1 5 )
B er y l l iu m

S en s o r  w in d o w
m a te r ia ls  (9 )

D ie l e c t r ic  la ye r s  (1 5 )
D ia m on d - l ik e  ca r b on  (1 7 )

R e fr a c t o r y m e ta ls
a n d  a l lo ys  (8 )

A lu m in id es
S i l i c id e s
O x id es
C a r b id e s
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1 . C o a t i n g  P r o c e s s  ( 1 ) 2 . S u b s t r a t e 3 . R e su l ta n t  C o a t i n g

G . Ion  Im p la n ta tion H i g h  tem p er a tu r e
b ea r in g  s tee ls

A d d i t i on s  o f
C h r om iu m
Ta n ta lu m  o r
N i o b iu m  (C o lu m b i u m )

T i ta n iu m  a l lo ys  (1 3 ) B o r id e s
N i t r id es

B er y l l iu m  a n d
B er y l l iu m  a l lo ys

B o r id e s

C em en ted  tu n g s ten
ca r b id e  (1 6 )

C a r b id e s
N i t r id es
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1 . T h e  te r m  'c oa t in g  p r oc e ss ' in c lu d es  c oa t in g  r ep a i r  a n d  r e fu r b ish in g  a s  w e l l  a s  o r ig in a l  coa t in g .

2 . T h e  te r m  'a l lo yed  a lu m in id e  c oa t in g ' in c lu d es  s in g le  o r  m u l t ip le -s tep  c oa t in g s  in  w h ich  an  e lem en t  o r
e le m en ts  a r e  d ep o s i ted  p r io r  to  o r  d u r in g  a p p l ica t ion  o f th e  a lu m in id e  c oa t in g , e ven  i f  th es e  e l em en ts  a r e
d ep o s i te d  b y a n o th e r  c oa t in g  p r o ce ss .  I t  d o e s  n o t ,  h o w e v er,  in c lu d e  th e  m u l t ip le  u se  o f s in g le -s t ep  p a ck
c em en ta t ion  p r oc e ss es  t o  a ch ie v e  a l lo ye d  a lu m in id es .

3 . T h e  te r m  'n ob l e  m e ta l  m o d i f i ed  a lu m in id e ' c oa t in g  in c lu d es  m u l t ip le -s t ep  c oa t in g s  in  w h ich  th e  n o b le  m e ta l
o r  n o b le  m e ta ls  a r e  la id  d o w n  b y s om e o th e r  coa t in g  p r oc es s  p r io r  to  a p p l ica t ion  o f th e  a lu m in id e  c oa t in g .

4 . T h e  te r m  'm ix tu r es  th e r eo f '  in c lu d e s  in f i l t r a ted  m a te r ia l,  g r a d ed  c om p o s i t i on s ,  co -d e p os i ts  a n d  m u l t i la ye r
d ep o s i ts  a n d  a r e  o b ta in ed  b y on e  o r  m o r e  o f th e  c oa t in g  p r oc ess e s  sp e c i f ied  in  th e  Ta b le .

5 . 'M C r A lX ' r e fe r s  to  a  c oa t in g  a l lo y w h er e  M  eq u a ls  c o ba l t ,  i r on , n ick e l  o r  com b in a t ion s  th e r eo f a n d  X  eq u a ls
h a fn iu m ,  yt t r iu m ,  s i l i con ,  tan ta lu m  in  an y a m ou n t  o r  o th e r  in ten t ion a l a d d i t ion s  o ve r  0 .0 1  w e ig h t  p e r c en t  in
va r iou s  p r op o r t ion s  a n d  com b in a t ion s ,  ex c ep t :
a . C oC r A lY  c oa t in g s  w h ich  c on ta in  less  th an  2 2  w e ig h t  p e r cen t  o f ch r om iu m ,  less  th a n  7  w e ig h t  p e r cen t

o f a lu m in iu m  an d  less  th an  2  w e ig h t  p e r cen t  o f y t t r iu m ;
b . C oC r A lY  c oa t in g s  w h ich  c on ta in  2 2  to  2 4  w e ig h t  p e r c en t  o f ch r om iu m ,  1 0  to  1 2  w e ig h t  p e r cen t  o f

a lu m in iu m  a n d  0 .5  to  0 .7  w e ig h t  p e r c en t  o f y t t r iu m ;  o r
c . N iC r A lY  c o a t in g s  w h ich  c on ta in  2 1  to  2 3  w e ig h t  p e r c en t  o f ch r om iu m ,  1 0  to  1 2  w e ig h t  p e r cen t  o f

a lu m in iu m  a n d  0 .9  to  1 .1  w e ig h t  p e r c en t  o f y t t r iu m .

6 . T h e  te r m  'a lu m in iu m  a llo ys '  r e fe r s  to  a l lo ys  h a v in g  a n  u l t im a te  ten s i le  s t r en g th  o f 1 9 0  M P a  o r  m o r e
m ea s u r ed  a t  2 9 3  K  (2 0 ° C ) .

7 . T h e  te r m  'c o r r os ion  r es is ta n t  s tee l '  r e fe r s  to  A IS I  (A m er ica n  Ir on  an d  S tee l  In s t i tu te )  3 0 0  se r ie s  o r
eq u i va l en t  n a t ion a l s ta n d a r d  s tee l s .

8 . 'R e fr a c t o r y m e ta ls  a n d  a l lo ys '  in c lu d e  th e  fo l l o w in g  m e ta ls  a n d  th e i r  a l lo ys :  n iob iu m  ( c o lu m b iu m ) ,
m o l y b d en u m , tun g s ten  a n d  tan ta lu m .

9 . 'S en s o r  w in d o w  m a t e r ia ls ' , a s  fo l l o w s :  a lu m in a , s i l i con ,  g e r m a n iu m ,  z in c  su lp h id e ,  z in c  se len id e ,  g a l l iu m
a r sen id e ,  d ia m on d ,  g a l l iu m  p h osp h id e ,  sa p p h i r e  an d  th e  fo l l o w in g  m e ta l  h a l id es :  sen s o r  w in d o w  m a t e r ia ls
o f m o r e  th a n  4 0  m m  d ia m ete r  fo r  z i r con iu m  f lu o r id e  a n d  h a fn iu m  f lu o r id e .

1 0 . "Te ch n o l og y "  fo r  s in g le -s te p  p a ck  ce m en ta t ion  o f s o l id  a i r fo i ls  is  n o t  c on t r o l led  b y  C a t eg o r y 2 .

11 . 'P o l ym er s ' ,  a s  fo l lo w s :  p o l y im id e ,  p o l ye s te r,  p o l ys u lp h id e ,  p o l yca r b on a te s  a n d  p o l yu r e th a n es .

1 2 . 'M od i f ie d  z i r con ia '  r e fe r s  to  a d d i t ion s  o f o th e r  m e ta l  ox id es  ( e .g . ,  ca lc ia ,  m a gn es ia ,  y t t r ia ,  h a fn ia , r a r e  ea r th
ox id e s )  to  z i r c on ia  in  o r d e r  to  s ta b i l i s e  c e r ta in  c r ys ta l log r a p h ic  p h a ses  a n d  p h a se  co m p o s i t ion s .  T h e r m a l
ba r r ie r  c oa t in g s  m a d e  o f z i r con ia ,  m od i f ie d  w i th  ca lc ia  o r  m a g n es ia  b y m ix in g  o r  fu s i on ,  a r e  n o t  c on t r o l led .

1 3 . 'T i ta n iu m  a llo ys '  r e fe r s  on l y to  a e r os p a c e  a l lo ys  h a v in g  a n  u l t im a te  ten s i le  s t r en g th  o f 9 0 0  M P a  o r  m o r e
m ea s u r ed  a t  2 9 3  K  (2 0 ° C ) .
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1 4 . 'L o w -e x p a n s ion  g la ss es ' r e fe r s  to  g la s se s  w h ich  h a ve  a  co e ff i c ien t  o f th e r m a l  ex p a n s ion  o f 1  x  1 0- 7  K - 1  o r
les s  m ea s u r ed  a t  2 9 3  K  (2 0 ° C ) .

1 5 . 'D ie le c t r ic  la ye r s '  a r e  c oa t in g s  c on s t r u c ted  o f m u l t i - la ye r s  o f in su la to r  m a te r ia ls  in  w h ich  th e  in te r fe r en c e
p r op e r t ies  o f a  d e s ig n  c om p o s ed  o f m a te r ia ls  o f va r iou s  r e fr a c t i v e  in d ices  a r e  u s ed  to  r e f l ec t ,  t r an sm i t  o r
a b s o r b  va r iou s  w a v e len g th  ba n d s .  D ie le c t r ic  la ye r s  r e fe r s  t o  m or e  th a n  fou r  d ie le c t r ic  la ye r s  o r
d ie le c t r ic /m e ta l  " c o m p o s i te "  la ye r s .

1 6 . 'C em en ted  tu n g s ten  ca r b id e ' d o es  n o t  in c lu d e  cu t t in g  an d  fo r m in g  too l  m a te r ia ls  c on s is t in g  o f tu n g s ten
ca r b id e / (c o b a l t ,  n ick e l ) ,  t i tan iu m  ca r b id e / (c o b a l t ,  n ick e l ) ,  ch r om iu m  ca r b id e /n ick e l -ch r om iu m  a n d
ch r om iu m  ca r b id e /n ick e l .

1 7 . "Te ch n o l og y "  s p e c ia l l y  d e s ig n ed  to  d ep o s i t  d ia m on d - l ik e  ca r b on  on  a n y o f th e  fo l l o w in g  is  n o t  c on t r o l led :
m a g n e t ic  d isk  d r ive s  a n d  h ea d s ,  eq u ip m en t  fo r  th e  m an u fa c tu r e  o f d isp o sa b l es ,  va l v es  fo r  fa u c e ts ,  a c ou s t ic
d ia p h r a g m s fo r  sp ea k e r s ,  en g in e  p a r ts  fo r  a u tom o b i le s ,  cu t t in g  too ls ,  p u n ch in g -p r ess in g  d ies ,  o ff i c e
a u tom a t i on  eq u ip m en t ,  m ic r op h on es  o r  m ed ica l  d e v i c es .

1 8 . 'S i l i con  ca r b id e ' d oe s  n o t  in c lu d e  c u t t in g  an d  fo r m in g  too l  m a te r ia ls .

1 9 . C er a m ic  su b s t r a tes ,  a s  u sed  in  th is  en tr y,  d o es  n o t  in c lu d e  ce r a m ic  m a te r ia ls  c on ta in in g  5 %  b y w e ig h t ,  o r
g r ea te r,  c la y o r  c em en t  con ten t ,  e i th e r  a s  sep a r a te  con s t i tu en ts  o r  in  com b in a t ion .
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P r o c es se s  sp e c i f ied  in  C o lu m n  1  o f th e  Ta b l e  a r e  d e fin ed  a s  fo l l o w s :

a . C h em ica l  Va p o u r  D ep o s i t ion  (C V D )  is  a n  ov e r la y c oa t in g  o r  su r fa ce  m od i f i ca t ion  c oa t in g  p r oc es s  w h er e in  a
m e ta l ,  a l lo y,  " c om p o s i te " ,  d ie l e c t r ic  o r  ce r a m ic  is  d ep o s i te d  u p on  a  h ea ted  su b s t r a te .  G a se ou s  r ea c ta n ts  a r e
d e c om p o s ed  o r  c om b in ed  in  th e  v ic in i t y  o f a  su bs t r a te  r esu l t in g  in  th e  d ep o s i t ion  o f th e  d e s i r ed  e le m en ta l ,
a l lo y o r  c om p ou n d  m a te r ia l  on  th e  su bs t r a te .  E n e rg y fo r  th is  d ec om p o s i t ion  o r  ch em ica l  r ea c t i on  p r oc es s
m a y b e  p r o v id ed  b y  th e  h ea t  o f th e  su b s t r a te ,  a  g lo w  d is ch a rg e  p la sm a ,  o r  " la se r "  ir r a d ia t ion .

N . B .1 C V D  in c lu d e s  th e  fo l l o w in g  p r oc e ss e s :  d i r ec ted  g a s  f l o w  ou t -o f -p a ck  d ep o s i t ion ,  p u lsa t in g  C V D ,
c on t r o l led  n u c lea t i on  th er m a l  d ep o s i t ion  (C N T D ) ,  p la sm a  en h an ced  o r  p la sm a  a ss is ted  C V D
p r oc e ss e s .

N . B .2 P a c k  d en o te s  a  su bs t r a te  im m er sed  in  a  p o w d er  m ix tu r e .
N . B .3 T h e  g a se ou s  r ea c ta n ts  u sed  in  th e  ou t - o f- p a c k  p r o ce ss  a r e  p r od u c ed  u s in g  th e  sa m e ba s ic

r ea c t ion s  a n d  p a ra m ete r s  a s  th e  p a ck  c em en ta t ion  p r oc ess ,  ex c ep t  th a t th e  su bs t r a te  to  be  c oa te d
is  n o t  in  con ta c t  w i th  th e  p o w d er  m ix tu r e .

b . T h e r m a l E va p o r a t ion -P h ys i ca l  Va p o u r  D ep o s i t ion  (T E -P V D )  is  a n  o ve r la y c oa t in g  p r oce ss  c on d u c ted  in  a
va cu u m  w i th  a  p r essu r e  les s  th an  0 .1  P a  w h er e in  a  sou r ce  o f th e r m a l  en e rg y is  u s ed  to  v a p o r iz e  th e  c oa t in g
m a te r ia l.  T h is  p r oc e ss  r esu l ts  in  th e  c on d en sa t ion ,  o r  d ep o s i t i on ,  o f th e  eva p o r a ted  sp ec i es  on to
a p p r op r ia te l y  p o s i t ion ed  s u bs t r a tes .

T h e  a d d i t ion  o f g a s e s  to  th e  va cu u m  ch a m b er  d u r in g  th e  c oa t in g  p r oc e ss  t o  s yn th es iz e  c o m p ou n d  c oa t in g s  is
a n  o r d in a r y m od i f i ca t ion  o f th e  p r o c ess .

T h e  u se  o f ion  o r  e l ec t r on  b ea m s,  o r  p la sm a ,  to  a c t iva te  o r  a ss i s t  th e  coa t in g 's  d ep o s i t ion  is  a lso  a  c om m on
m o d i f i ca t i on  in  th is  tech n iq u e .  T h e  u se  o f m on i to r s  to  p r o v i d e  in -p r oc e ss  m ea su r em en t  o f op t ica l
ch a r a c te r is t ics  a n d  th ick n es s  o f c oa t in g s  ca n  be  a  fea tu r e  o f th ese  p r o c e ss es .

S p e c i f i c  T E -P V D  p r o ce ss e s  a r e  a s  fo l lo w s :

1 . E lec t r on  B ea m  P V D  u s e s  a n  e lec t r on  b ea m  to  h ea t  a n d  eva p o r a te  th e  m a te r ia l  w h ich  fo r m s  th e  coa t in g ;
2 . Ion  A s s is t ed  R es is t i v e  H ea t in g  P V D  em p l o ys  e l ec t r ica l ly  r es i s t iv e  h ea t in g  sou r c es  in  com b in a t ion  w i th

im p in g in g  ion  bea m (s )  t o  p r od u c e  a  c on t r o l led  a n d  u n i fo r m  f lu x  o f e va p o r a ted  c oa t in g  sp e c ie s ;
3 . "L a se r "  Va p o r iz a t ion  u se s  e i th e r  p u lsed  o r  con t in u ou s  w a v e  " la se r "  bea m s to  v a p o r iz e  th e  m a te r ia l

w h i ch  fo r m s  th e  coa t in g ;
4 . C a th od ic  A r c  D e p os i t i on  em p l o ys  a  c on su m a b le  ca th od e  o f th e  m a te r ia l  w h ich  fo r m s  th e  c oa t in g  an d

h a s  an  a r c  d isch a rg e  e s ta b l ish e d  on  th e  su r fa c e  b y a  m om en ta r y c on ta c t  o f a  g r ou n d  t r ig g e r. C on t r o l led
m o t i on  o f a r c in g  e r od e s  th e  ca th od e  su r fa c e  c r ea t in g  a  h igh ly ion iz ed  p la sm a .  T h e  a n od e  ca n  b e  e i th e r
a  con e  a t ta ch ed  t o  th e  p e r ip h e r y o f th e  ca th od e ,  th r ou g h  an  in su la to r,  o r  th e  ch a m b er.  S u bs t r a te  b ia s in g
is  u se d  fo r  n on  l in e -o f- s ig h t  d ep os i t i on .
N . B . T h is  d e fin i t ion  d o es  n o t  in c lu d e  r a n d om  ca th od i c  a r c  d ep o s i t i on  w i th  n on -b ia s ed  su b s t r a tes .
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P r o c es se s  sp e c i f ied  in  C o lu m n  1  o f th e  Ta b l e  -  c on t in u ed :

5 . Ion  P la t in g  is  a  sp ec ia l  m o d i f ica t i on  o f a  g en e r a l  T E -P V D  p r o c es s  in  w h ich  a  p la sm a  o r  an  ion  sou r c e
is  u se d  to  i on iz e  th e  sp ec i es  t o  b e  d ep o s i te d ,  a n d  a  n eg a t iv e  b ia s  is  a p p l ie d  to  th e  su bs t r a te  in  o r d e r  to
fa c i l i ta te  th e  ex t r a c t ion  o f th e  sp e c ie s  fr om  th e  p la sm a .  T h e in tr od u c t ion  o f r ea c t iv e  sp e c i es ,
e va p o r a t ion  o f s o l id s  w i th in  th e  p r oc es s  ch a m b er,  a n d  th e  u se  o f m on i to r s  to  p r o v id e  in -p r oc e ss
m ea s u r em en t  o f op t i ca l  ch a ra c te r is t ics  a n d  th ick n ess es  o f  c oa t in g s  a r e  o r d in a r y m od i f ica t i on s  o f th e
p r oc e ss .

c . P a c k  C em en ta t ion  is  a  su r fa c e  m od i f i ca t ion  c oa t in g  o r  ov e r la y c oa t in g  p r o ce ss  w h er e in  a  su bs t r a te  is
im m er sed  in  a  p o w d er  m ix tu r e  (a  p a ck ) ,  th a t con s is ts  o f:
1 . T h e  m e ta l l i c  p o w d er s  th a t a r e  to  b e  d ep o s i ted  (u s u a l l y  a lu m in iu m ,  ch r om iu m ,  s i l i con  o r  c om b in a t ion s

th e r eo f) ;
2 . A n  a c t iva t o r  (n o r m a ll y  a  h a l id e  sa l t ) ;  an d
3 . A n  in e r t  p o w d er,  m os t  fr eq u en t l y  a lu m in a .

T h e  su bs t r a te  a n d  p o w d er  m ix tu r e  is  con ta in ed  w i th in  a  r e to r t  w h ich  is  h ea ted  to  b e t w e en  1 ,0 3 0  K  (7 5 7 ° C )
a n d  1 ,3 7 5  K  (1 ,1 0 2 ° C )  fo r  su ff i c i en t  t im e  to  d ep o s i t  th e  coa t in g .

d . P la sm a  S p r a yin g  is  a n  o v e r la y c oa t in g  p r oc es s  w h er e in  a  g un  (sp r a y to r ch )  w h ich  p r od u c e s  a n d  con t r o ls  a
p la sm a  a cc ep t s  p o w d er  o r  w i r e  c oa t in g  m a te r ia ls ,  m e l ts  th em  a n d  p r op e ls  th em  to w a r d s  a  su b s t r a te ,  w h er e on
a n  in teg r a l ly  b on d e d  c oa t in g  is  fo r m ed .  P la sm a  sp r a yin g  c on s t i tu tes  e i th e r  lo w  p r es su r e  p la sm a  sp r a yin g  o r
h igh  ve l o c i t y  p la sm a  s p r a yin g .
N . B .1 L o w  p r es su r e  m ea n s  les s  th an  a m b ien t  a tm osp h er ic  p r essu r e .
N . B .2 H i g h  v e lo c i t y  r e fe r s  to  n oz z l e - ex i t  g a s  v e l o c i t y  ex c e ed in g  7 5 0  m /s  ca lcu la te d  a t  2 9 3  K  (2 0 ° C )  a t

0 .1  M P a .

e . S lu r r y D ep o s i t i on  is  a  su r fa c e  m od i f ica t i on  c oa t in g  o r  ove r la y  c oa t in g  p r oc e ss  w h er e in  a  m e ta l l i c  o r  ce r a m ic
p o w d er  w i th  an  o rg a n ic  b in d e r  is  su sp en d ed  in  a  l iq u id  a n d  is  a p p l ied  to  a  su b s t r a te  b y  e i th e r  sp ra yin g ,
d ip p in g  o r  p a in t in g , su bs e q u en t  a ir  o r  o ven  d r y in g ,  an d  h ea t  tr ea tm en t  to  o b ta in  th e  d es i r ed  c oa t in g .

f. S p u t te r  D ep o s i t ion  is  a n  o ve r la y c oa t in g  p r oce ss  ba s e d  on  a  m om en tu m  tr a n s fe r  p h en om en on ,  w h er e in
p o s i t i v e  i on s  a r e  a cc e le r a ted  b y a n  e le c t r ic  f i e ld  to w a r d s  th e  su r fa c e  o f a  ta rg e t  (c oa t in g  m a te r ia l ) . T h e
k in e t ic  en e rg y o f th e  im p a c t in g  ion s  is  su ff i c i en t  to  ca u se  ta rg e t  su r fa c e  a to m s t o  b e  r e lea se d  a n d  d ep o s i te d
on  a n  a p p r op r ia te l y  p os i t i on ed  su b s t r a te .
N . B .1 T h e  Ta b le  r e fe r s  on l y t o  t r iod e ,  m a g n e t r on  o r  r ea c t iv e  sp u t t e r  d ep o s i t ion  w h ich  is  u sed  to

in c r ea se  a d h es i on  o f th e  c oa t in g  an d  r a te  o f d ep o s i t ion  a n d  to  r a d io  fr eq u en c y ( R F )  a u g m en ted
sp u t te r  d ep o s i t ion  u s ed  to  p e r m i t  va p o r isa t ion  o f n on -m e ta l l i c  c oa t in g  m a te r ia ls .

N . B .2 L o w - en e rg y i on  b ea m s ( l es s  th an  5  k eV )  ca n  be  u s ed  to  a c t i va t e  th e  d ep os i t i on .

g . Ion  Im p la n ta tion  is  a  su r fa c e  m od i f ica t i on  c oa t in g  p r oc es s  in  w h ich  th e  e lem en t  to  be  a l lo ye d  is  ion iz ed ,
a cc e l e r a ted  th r ou g h  a  p o ten t ia l  g r a d ien t an d  im p lan ted  in to  th e  su r fa c e  r eg ion  o f th e  su b s t r a te .  T h is  in c lu d es
p r oc e ss e s  in  w h ich  ion  im p lan ta t ion  is  p e r fo r m ed  s im u l ta n e ou s l y  w i th  e le c t r on  b ea m  p h ys ica l  va p ou r
d ep o s i t ion  o r  sp u t te r  d ep o s i t ion .
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I t  is  u n d e r s too d  th a t th e  fo l l o w in g  tech n ica l  in fo r m a t ion ,  a cc om p a n yin g  th e  ta b le  o f d ep o s i t i on  tech n iq u es ,  is  fo r
u s e  a s  a p p r op r ia te .

1 . "Te ch n o l og y "  fo r  p r e t r ea tm en ts  o f th e  su b s t r a tes  l i s ted  in  th e  Ta b le ,  a s  fo l l o w s :
a . C h em ica l  s t r ip p in g  a n d  c lea n in g  ba th  c yc l e  p a r a m ete r s ,  a s  fo l l o w s :

1 . B a th  c om p o s i t ion
a . F o r  th e  r em o va l  o f o ld  o r  d e fe c t iv e  c oa t in g s ,  co r r os i on  p r od u c t  o r  fo r e ig n  d ep o s i ts ;
b . F o r  p r ep a r a t ion  o f v i rg in  su bs t r a tes ;

2 . T im e  in  ba th ;
3 . Tem p er a tu r e  o f ba th ;
4 . N u m b er  a n d  seq u en c e s  o f w a sh  c yc l e s ;

b . V is u a l  a n d  m a cr os c op i c  c r i te r ia  fo r  a cc ep ta n c e  o f th e  c lea n ed  p a r t ;
c . H ea t  t r ea tm en t  c yc l e  p a r a m ete r s ,  a s  fo l lo w s :

1 . A tm os p h er e  p a r a m ete r s ,  a s  fo l l o w s :
a . C om p o s i t ion  o f th e  a tm o sp h er e ;
b . P r es su r e  o f th e  a tm o sp h er e ;

2 . Tem p er a tu r e  fo r  h ea t tr ea tm en t ;
3 . T im e  o f h ea t  t r ea tm en t ;

d . S u b s t r a te  su r fa c e  p r ep a r a t ion  p a r a m ete r s ,  a s  fo l l o w s :
1 . G r i t  b la s t in g  p a r a m ete r s ,  a s  fo l l o w s :

a . G r i t  com p o s i t ion ;
b . G r i t  s iz e  an d  sh a p e ;
c . G r i t  ve l o c i t y ;

2 . T im e  a n d  seq u en c e  o f c l ea n in g  c yc le  a fte r  g r i t  b la s t ;
3 . S u r fa c e  f in ish  p a r a m ete r s ;
4 . A p p l ica t i on  o f b in d e r s  to  p r om o t e  a d h es i on ;

e . M a sk in g  te ch n iq u e  p a r a m ete r s ,  a s  fo l l o w s :
1 . M a te r ia l  o f m a sk ;
2 . L o ca t i on  o f m a sk ;

2 . "Te ch n o l og y "  fo r  in  s i tu  q u a l i ty  a ssu r a n ce  te ch n iq u es  fo r  e va lu a t ion  o f th e  c oa t in g  p r oc es se s  l i s ted  in  th e
Ta b l e ,  a s  fo l l o w s :
a . A tm os p h er e  p a r a m ete r s ,  a s  fo l l o w s :

1 . C om p o s i t ion  o f th e  a tm o sp h er e ;
2 . P r es su r e  o f th e  a tm o sp h er e ;

b . T im e  p a r a m ete r s ;
c . Tem p er a tu r e  p a ra m ete r s ;
d . T h ick n ess  p a r a m ete r s ;
e . In d ex  o f r e fr a c t ion  p a r a m ete r s ;
f . C on t r o l  o f c om p o s i t i on ;

3 . "Te ch n o l og y "  fo r  p o s t  d ep o s i t i on  tr ea tm en ts  o f th e  c oa ted  s u bs t r a tes  l i s ted  in  th e  Ta b le ,  a s  fo l l o w s :
a . S h o t  p e en in g  p a r a m ete r s ,  a s  fo l lo w s :

1 . S h o t  c o m p o s i t ion ;
2 . S h o t  s iz e ;
3 . S h o t  ve l o c i t y ;
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3 . b . P os t  sh o t  p e en in g  c lea n in g  p a r a m ete r s ;
c . H ea t  t r ea tm en t  c yc l e  p a r a m ete r s ,  a s  fo l lo w s :

1 . A tm os p h er e  p a r a m ete r s ,  a s  fo l l o w s :
a . C om p o s i t ion  o f th e  a tm o sp h er e ;
b . P r es su r e  o f th e  a tm o sp h er e ;

2 . T im e- t em p er a tu r e  c yc l es ;
d . P os t  h ea t  t r ea tm en t v isu a l  a n d  m a c r os c op i c  c r i te r ia  fo r  a cc ep ta n ce  o f th e  c oa t ed  su b s t r a tes ;

4 . "Te ch n o l og y "  fo r  q u a l i t y  a ssu r a n ce  te ch n iq u es  fo r  th e  e va lu a t ion  o f th e  c oa t ed  su b s t r a tes  l i s ted  in  th e  Ta b le ,
a s  fo l l o w s :
a . S ta t is t ica l  sa m p l in g  c r i te r ia ;
b . M ic r os c o p ic  c r i te r ia  fo r :

1 . M a g n i f i ca t ion ;
2 . C oa t in g  th ick n ess  u n i fo r m i t y ;
3 . C oa t in g  in teg r i ty ;
4 . C oa t in g  com p o s i t ion ;
5 . C oa t in g  an d  su bs t r a tes  b on d in g ;
6 . M ic r os t r u c tu r a l  u n i fo r m i t y ;

c . C r i te r ia  fo r  op t i ca l  p r op e r t ies  a s se ss m en t  (m ea s u r ed  a s  a  fu n c t i on  o f w a v e len g th ) :
1 . R e fl e c ta n ce ;
2 . T r a n sm iss ion ;
3 . A bs o r p t i on ;
4 . S ca t t e r ;

5 . "Te ch n o l og y "  a n d  p a r a m ete r s  r e la ted  to  sp e c i f i c  c oa t in g  an d  su r fa c e  m od i f ica t i on  p r oc es se s  l i s ted  in  th e
Ta b l e ,  a s  fo l l o w s :
a . F o r  C h em ica l  Va p ou r  D e p os i t i on  (C V D ) :

1 . C oa t in g  sou r c e  c om p os i t i on  a n d  fo r m u la t ion ;
2 . C a r r ie r  g a s  com p o s i t ion ;
3 . S u b s t r a te  tem p er a tu r e ;
4 . T im e- t em p er a tu r e -p r essu r e  c yc l e s ;
5 . G a s  c on t r o l  a n d  p a r t m a n ip u la t ion ;

b . F o r  T h e r m a l  E va p o r a t ion  -  P h ys i ca l  Va p ou r  D e p os i t i on  (P V D ) :
1 . In g o t  o r  c oa t in g  m a te r ia l  sou r ce  c om p o s i t i on ;
2 . S u b s t r a te  tem p er a tu r e ;
3 . R ea c t i ve  g a s  c om p o s i t i on ;
4 . In g o t  fe ed  r a te  o r  m a te r ia l  va p o r isa t ion  r a te ;
5 . T im e- t em p er a tu r e -p r essu r e  c yc l e s ;
6 . B ea m  a n d  p a r t  m an ip u la tion ;
7 . "L a se r "  p a r a m ete r s ,  a s  fo l lo w s :

a . W a v e  len g th ;
b . P o w er  d en s i t y ;
c . P u ls e  len g th ;
d . R ep e t i t ion  r a t io ;
e . S ou r c e ;
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5 . c . F o r  P a ck  C em en ta t ion :
1 . P a c k  c om p o s i t i on  an d  fo r m u la t ion ;
2 . C a r r ie r  g a s  com p o s i t ion ;
3 . T im e- t em p er a tu r e -p r essu r e  c yc l e s ;

d . F o r  P la sm a  S p r a yin g :
1 . P o w d er  com p os i t i on ,  p r ep a r a t ion  an d  s iz e  d is tr ibu t ion s ;
2 . F e e d  g a s  c om p os i t i on  a n d  p a r a m ete r s ;
3 . S u b s t r a te  tem p er a tu r e ;
4 . G u n  p o w er  p a r a m ete r s ;
5 . S p r a y d is ta n ce ;
6 . S p r a y a n g le ;
7 . C o v e r  g a s  co m p o s i t ion ,  p r essu r e  a n d  f lo w  r a tes ;
8 . G u n  c on t r o l  an d  p a r t  m an ip u la t ion ;

e . F o r  S p u t te r  D ep o s i t ion :
1 . Ta rg e t  c om p o s i t ion  a n d  fa b r ica t ion ;
2 . G e om etr ica l  p os i t i on in g  o f p a r t  an d  ta rg e t ;
3 . R ea c t i ve  g a s  c om p o s i t i on ;
4 . E lec t r ica l  b ia s ;
5 . T im e- t em p er a tu r e -p r essu r e  c yc l e s ;
6 . T r iod e  p o w er ;
7 . P a r t  m an ip u la tion ;

f. F o r  Ion  Im p la n ta t ion :
1 . B ea m  c on t r o l  an d  p a r t  m an ip u la t ion ;
2 . Ion  s ou r c e  d e s ig n  d e ta i ls ;
3 . C on t r o l  tech n iq u es  fo r  ion  b ea m  a n d  d ep os i t i on  r a te  p a ra m ete r s ;
4 . T im e- t em p er a tu r e -p r essu r e  c yc l e s ;

g . F o r  Ion  P la t in g :
1 . B ea m  c on t r o l  an d  p a r t  m an ip u la t ion ;
2 . Ion  s ou r c e  d e s ig n  d e ta i ls ;
3 . C on t r o l  tech n iq u es  fo r  ion  b ea m  a n d  d ep os i t i on  r a te  p a ra m ete r s ;
4 . T im e- t em p er a tu r e -p r essu r e  c yc l e s ;
5 . C oa t in g  m a te r ia l fe ed  r a te  a n d  va p o r isa t ion  r a te ;
6 . S u b s t r a te  tem p er a tu r e ;
7 . S u b s t r a te  b ia s  p a r a m ete r s .
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3 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

N o te  1 T h e  c o n t ro l  s ta tu s  o f  e q u ip m e n t  a n d  c o m p o n e n ts  d e sc r ib e d  in  3 .A . ,  o th e r  th a n  th o se
d e sc r ib e d  in  3 .A .1 .a .3 . to  3 .A .1 .a .1 0 .  o r  3 .A .1 .a .1 2 .,  w h ic h  a re  sp e c ia l ly  d e s ig n e d  fo r  o r
w h ic h  h a v e  th e  sa m e  fu n c t io n a l  c h a ra c te r is t ic s  a s  o th e r  e q u ip m e n t  is  d e te rm in e d  b y  th e
c o n t ro l  s ta tu s  o f  th e  o th e r  e q u ip m e n t .

N o te  2 T h e  c o n t ro l  s ta tu s  o f  in te g ra te d  c i rc u i ts  d e sc r ib e d  in  3 .A .1 .a .3 .  to  3 .A .1 .a .9 . o r  3 .A .1 .a .1 2 .
w h ic h  a re  u n a l te ra b ly  p ro g ra m m e d  o r  d e s ig n e d  fo r  a  sp e c i f i c  fu n c t io n  fo r  a n o th e r
e q u ip m e n t  is  d e te rm in e d  b y  th e  c o n t ro l  s ta tu s  o f  th e  o th e r  e q u ip m e n t .
N .B . W h e n  th e  m a n u fa c tu re r  o r  a p p l ic a n t  c a n n o t  d e te rm in e  th e  c o n t ro l  s ta tu s  o f  th e  o th e r

e q u ip m e n t ,  th e  c o n t ro l  s ta tu s  o f  th e  in te g ra te d  c i rc u i ts  is  d e te rm in e d  in  3 .A .1 .a .3 .  to
3 .A .1 .a .9 . a n d  3 .A .1 .a .1 2 .
I f  th e  in te g ra te d  c i rc u i t  i s  a  s i l i c o n -b a se d  " m ic ro c o m p u te r  m ic ro c i rc u i t "  o r
m ic ro c o n t ro l le r  m ic ro c i rc u i t  d e sc r ib e d  in  3 .A .1 .a .3 .  h a v in g  a n  o p e ra n d  (d a ta ) w o rd
le n g th  o f  8  b it  o r  le ss ,  th e  c o n t ro l  s ta tu s  o f  th e  in te g ra te d  c i rc u i t  i s  d e te rm in e d  in
3 .A .1 .a .3 .

3 . A . 1 . E lec t r on ic  c om p on en ts ,  a s  fo l l o w s :

a . G en er a l  p u r p os e  in teg r a ted  c i r cu i ts ,  a s  fo l lo w s :

N o te  1 T h e  c o n t ro l  s ta tu s  o f  w a fe r s  (f in is h e d  o r  u n f in ish e d ),  in  w h ic h  th e  fu n c t io n  h a s
b e e n  d e te rm in e d ,  is  to  b e  e v a lu a te d  a g a in s t  th e  p a ra m e te rs  o f  3 .A .1 .a .

N o te  2 In te g ra te d  c i rc u i ts  in c lu d e  th e  fo l lo w in g  ty p e s :
"M o n o l i th ic  in te g ra te d  c i rc u i ts " ;
" H y b r id  in te g ra te d  c i rc u i ts " ;
"M u l t ic h ip  in te g ra te d  c i rc u i ts " ;
" F i lm  ty p e  in te g ra te d  c i rc u i ts " ,  in c lu d in g  s i l i c o n -o n -sa p p h i re  in te g ra te d
c i rc u i ts ;
" O p t ic a l  in te g ra te d  c i rc u i ts " .

3 . A . 1 . a . 1 . In teg r a ted  c i r cu i ts ,  d es ig n ed  o r  r a ted  a s  ra d ia t ion  h a r d en ed  to  w i th s ta n d  an y o f th e
fo l l o w in g :
a . A  to ta l  d os e  o f 5  x  1 03 G y ( S i )  o r  h igh e r ;  o r
b . A  d os e  r a te  u p se t  o f 5  x  1 06 G y ( S i ) /s  o r  h ig h e r ;

3 . A . 1 . a . 2 . "M i c r op r oc e ss o r  m ic r o c i r cu i ts " ,  "m ic r oc o m p u t e r  m ic r oc i r cu i ts " ,  m ic r oc on t r o l le r
m ic r o c i r cu i ts ,  s to r a g e  in teg r a ted  c i r cu i ts  m a n u fa c tu r ed  fr om  a  c om p ou n d
sem i c on d u c t o r,  an a log u e - t o -d ig i ta l  con v e r te r s ,  d ig i ta l - to -a n a log u e  c on ve r te r s ,  e le c t r o -
op t i ca l  o r  " op t i ca l  in teg r a ted  c i r cu i ts "  d e s ig n ed  fo r  " s ig n a l  p r oc e ss in g " ,  f ie ld
p r og r a m m a b l e  log i c  d e v ic e s ,  n eu r a l n e t w o r k  in teg ra ted  c i r cu i ts ,  cu s to m  in teg r a ted -
c i r cu i ts  fo r  w h ich  e i th e r  th e  fu n c t i on  is  u n kn o w n  o r  th e  con t r o l  s ta tu s  o f th e
eq u ip m en t  in  w h ich  th e  in teg r a ted  c i r cu i t  w i l l  b e  u s ed  is  u n k n o w n ,  F a s t  F ou r ie r
T r a n s fo r m  (F F T )  p r o ce ss o r s ,  e l ec t r ica l  e r a sa b l e  p r og r a m m a b l e  r ea d -on l y  m em or ies
(E E P R O M s) ,  f la sh  m em or ie s  o r  s ta t ic  r an d om -a cc e ss  m em or ies  (S R A M s) ,  h a v in g  an y
o f th e  fo l l o w in g :
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a . R a t ed  fo r  op e r a t ion  a t an  a m b ien t  tem p er a tu r e  a b o v e  3 9 8  K  (+ 1 2 5 ° C ) ;
b . R a t ed  fo r  op e r a t ion  a t an  a m b ien t  tem p er a tu r e  be l o w  2 1 8  K  ( -5 5 ° C ) ;  o r
c . R a t ed  fo r  op e r a t ion  o ve r  th e  en t ir e  a m b ien t  tem p er a tu r e  r an g e  fr om  2 1 8  K

( -5 5 ° C )  t o  3 9 8  K  (+ 1 2 5 ° C ) ;
N o te 3 .A .1 .a .2 . d o e s  n o t  a p p ly  to  in te g ra te d  c i rc u i ts  fo r  c iv i l  a u to m o b i le  o r  ra i l w a y

t ra in  a p p l ic a t io n s .

3 . A . 1 . a . 3 . "M i c r op r oc e ss o r  m ic r o c i r cu i ts " ,  "m ic r o -c o m p u t e r  m ic r oc i r cu i ts "  a n d  m ic r oc on t r o l le r
m ic r o c i r cu i ts ,  h a v in g  an y o f th e  fo l l o w in g  ch a r a c te r is t ics :
N o te 3 .A .1 .a .3 . in c lu d e s  d ig i ta l s ig n a l  p ro c e ss o r s ,  d ig i ta l  a r ra y  p ro c e s so r s  a n d  d ig i ta l

c o p ro c e sso rs .

a . A  " c o m p o s i te  th e o r e t ica l  p e r fo r m a n ce "  ( "C T P " )  o f 6 ,5 0 0  mi l l ion  th eo r e t i ca l
op e r a t ion s  p e r  se c on d  (M t op s)  o r  m o r e  a n d  an  a r i th m e t ic  log i c  u n i t  w i th  an
a cc e ss  w i d th  o f 3 2  b i t  o r  m o r e ;

b . M a n u fa c tu r ed  fr om  a  c om p o u n d  sem i c on d u c t o r  an d  op e r a t in g  a t  a  c lo ck
fr eq u en c y ex c e ed in g  4 0  M H z ;  o r

c . M or e  th a n  on e  d a ta  o r  in s tr u c t ion  bu s  o r  se r ia l co m m u n ica t ion  p o r t  th a t  p r o v id es
a  d ir ec t  ex t e r n a l in te r con n ec t i on  b e t w e en  p a r a l le l  "m ic r op r o c es s o r
m ic r o c i r cu i ts "  w i th  a  tr an s fe r  r a te  ex c ee d in g  1 5 0  M b y t e /s ;

3 . A . 1 . a . 4 . S t o r a g e  in teg r a ted  c i r cu i ts  m a n u fa c tu r ed  fr om  a  c om p o u n d  sem i c on d u c t o r ;

3 . A . 1 . a . 5 . A n a log u e - t o -d ig i ta l  a n d  d ig ita l - to -a n a log u e  c on v e r te r  in teg r a ted  c i r cu i ts ,  a s  fo l l o w s :
a . A n a log u e - t o -d ig i ta l  c on ve r te r s  h a v in g  an y o f th e  fo l l o w in g :

1 . A  r es o lu t i on  o f 8  b i t  o r  m o r e ,  bu t  les s  th an  1 2  b i t ,  w i th  a  to ta l  con v e r s i on
t im e  o f le ss  th a n  5  n s ;

2 . A  r es o lu t i on  o f 1 2  b i t  w i th  a  to ta l  c on v e r s ion  t im e  o f l ess  th a n  2 0 0  n s ; o r
3 . A  r es o lu t i on  o f m o r e  th an  1 2  b i t  w i th  a  to ta l  con v e r s i on  t im e  o f le ss  th a n

2  µ s ;
b . D ig i ta l - to -a n a log u e  c on v e r te r s  w i th  a  r es o lu t ion  o f 1 2  b i t  o r  m o r e ,  a n d  a

"s e t t l in g  t im e"  o f le ss  th a n  1 0  n s ;

Te c h n ic a l  N o te
1 . A  re so lu t io n  o f  n  b i t  c o r re sp o n d s  to  a  q u a n t isa t io n  o f  2n le v e ls .
2 . To ta l  c o n v e rs io n  t im e  is  th e  in v e rse  o f  th e  sa m p le  ra te .

3 . A . 1 . a . 6 . E lec t r o - op t ica l  a n d  "op t ica l  in teg r a ted  c i r cu i ts "  d es ig n ed  fo r  " s ig n a l  p r oc es s in g "
h a v in g  a l l  o f th e  fo l l o w in g :
a . O n e  o r  m o r e  th an  on e  in te rn a l " la se r "  d iod e ;
b . O n e  o r  m o r e  th an  on e  in te rn a l l igh t  d e tec t in g  e lem en t ;  a n d
c . O p t ica l  w a v eg u id e s ;

3 . A . 1 . a . 7 . F ie ld  p r og r a m m a b le  l og i c  d e v i c es  h a v in g  a n y o f th e  fo l lo w in g :
a . A n  eq u i va len t  u sa b l e  g a te  c ou n t  o f m o r e  th an  3 0 ,0 0 0  (2  in p u t  g a tes ) ;
b . A  t yp i ca l  " ba s i c  g a te  p r op a g a t i on  d e la y t im e "  o f le ss  th a n  0 .4 n s ;  o r
c . A  tog g le  fr eq u en c y  ex c e ed in g  1 3 3  M H z ;
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N o te 3 .A .1 .a .7 . in c lu d e s :
- S im p le  P ro g ra m m a b le  L o g ic  D e v ic e s  (S P L D s )
- C o m p le x  P ro g r a m m a b le  L o g ic  D e v ic e s  (C P L D s )
- F ie ld  P ro g ra m m a b le  G a te  A r ra y s  (F P G A s )
- F ie ld  P ro g ra m m a b le  L o g ic  A r r a y s  (F P L A s )
- F ie ld  P ro g ra m m a b le  In te rc o n n e c ts  (F P IC s )

N .B . F ie ld  p ro g ra m m a b le  lo g ic  d e v ic e s  a re  a lso  k n o w n  a s  f ie ld  p ro g r a m m a b le  g a te  o r
f ie ld  p ro g ra m m a b le  lo g ic  a r ra y s .

3 . A . 1 . a . 8 . D e le t ed

3 . A . 1 . a . 9 . N eu r a l  n e t w o r k  in teg r a ted  c i r cu i ts ;

3 . A . 1 . a . 1 0 . C u s t om  in teg r a ted  c i r cu i ts  fo r  w h ich  th e  fu n c t i on  is  u n k n ow n ,  o r  th e  c on t r o l  s ta tu s  o f
th e  eq u ip m en t  in  w h ich  th e  in teg r a ted  c i r cu i ts  w i l l  b e  u se d  is  u n k n o w n  to  th e
m a n u fa c tu r e r,  h a v in g  a n y o f th e  fo l l o w in g :
a . M or e  th a n  1 ,0 0 0  te r m in a ls ;
b . A  t yp i ca l  " ba s i c  g a te  p r op a g a t i on  d e la y t im e "  o f le ss  th a n  0 .1  n s ; o r
c . A n  op e r a t in g  fr eq u en c y ex c e ed in g  3  G H z ;

3 . A . 1 . a . 11 . D ig i ta l  in teg r a ted  c i r cu i ts ,  o th e r  th a n  th os e  d e s c r ib ed  in  3 .A .1 .a .3  to  3 .A .1 .a .1 0 .  an d
3 .A .1 .a .1 2 . , ba s ed  u p on  a n y c om p o u n d  sem i c on d u c t o r  a n d  h a v in g  an y o f th e
fo l l o w in g :
a . A n  eq u i va len t  g a te  c ou n t  o f m o r e  th an  3 ,0 0 0  (2  in p u t g a tes ) ;  o r
b . A  tog g le  fr eq u en c y  ex c e ed in g  1 .2  G H z ;

3 . A . 1 . a . 1 2 . F a s t  F ou r ie r  T r an s fo r m  (F F T )  p r o c es s o r s  h a v in g  a  r a ted  ex e cu t i on  t im e  fo r  an  N -p o in t
c om p l ex  F F T  o f les s  th a n  (N  log2 N ) /2 0 ,4 8 0  m s ,  w h er e  N  is  th e  n u m b er  o f p o in ts ;
Te c h n ic a l  N o te
W h e n  N  is  e q u a l  to  1 ,0 2 4  p o in ts ,  th e  fo rm u la  in  3 .A .1 .a .1 2 . g iv e s  a n  ex e c u t io n  t im e  o f
5 0 0  µ s .

3 . A . 1 . b . M ic r o w a v e  o r  m i l l im e t r e  w a v e  c om p on en ts ,  a s  fo l lo w s :
1 . E lec t r on ic  va cu u m  tu b es  a n d  ca th od es ,  a s  fo l l o w s :

N o te 3 .A .1 .b .1 . d o e s  n o t  c o n t ro l  tu b e s  d e s ig n e d  o r  ra te d  fo r  o p e ra t io n  in  a n y
f re q u e n c y  b a n d  w h ic h  m e e ts  a l l  o f  th e  fo l lo w in g  c h a r a c te r is t ic s :
a . D o es  n o t  e x c e ed  3 1  G H z ;  a n d
b . Is  " a l lo ca ted  b y  th e  IT U "  fo r  r a d io -c om m u n ica t ion s  s e r v ic e s ,  bu t  n o t  fo r

r a d io -d e t e r m in a tion .

a . T r a ve l l in g  w a v e  tu b es ,  p u ls ed  o r  c on t in u ou s  w a v e ,  a s  fo l l o w s :
1 . O p er a t in g  a t fr eq u en c ie s  ex c e ed in g  3 1  G H z ;
2 . H a v in g  a  ca th od e  h ea te r  e lem en t  w i th  a  tu rn  on  t im e  to  r a ted  R F  p o w er  o f

les s  th an  3  se c on d s ;
3 . C ou p l ed  ca v i t y  tu b es ,  o r  d e r iva t i ve s  th e r eo f,  w i th  a  " fr a c t ion a l  ba n d w id th "

o f m o r e  th a n  7 %  o r  a  p ea k  p o w er  ex c e ed in g  2 .5  k W ;
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4 . H e l ix  tu b es ,  o r  d e r iva t iv es  th e r e o f,  w i th  an y o f th e  fo l l ow in g
ch a r a c te r is t ics :
a . A n  " in s tan tan eou s  ba n d w id th "  o f m o r e  th a n  on e  oc ta v e ,  a n d  a ve r a g e

p o w er  ( ex p r es s ed  in  k W )  t im es  fr eq u en c y  ( ex p r e ss ed  in  G H z )  o f
m or e  th a n  0 .5 ;

b . A n  " in s tan tan eou s  ba n d w id th "  o f on e  o c ta v e  o r  les s ,  a n d  a ve r a g e
p o w er  ( ex p r es s ed  in  k W )  t im es  fr eq u en c y  ( ex p r e ss ed  in  G H z )  o f
m or e  th a n  1 ;  o r

c . B e in g  " sp a ce  q u a l i f ie d " ;
b . C r os s ed - f ie ld  a m p l i f ie r  tu b es  w i th  a  g a in  o f m o r e  th a n  1 7  d B ;
c . Im p r eg n a ted  ca th od es  d e s ig n ed  fo r  e l ec t r on ic  tu b es  p r od u c in g  a  con t in u ou s

em is s i on  cu r r en t  d en s i ty  a t  r a ted  op e r a t in g  con d i t ion s  ex ce e d in g  5  A /cm2;

3 . A . 1 . b . 2 . M ic r o w a v e  in teg r a ted  c i r cu i ts  o r  m o d u le s  h a v in g  a l l  o f th e  fo l l o w in g :
a . C on ta in in g  "m on o l i th ic  in teg r a ted  c i r cu i ts "  h a v in g  on e  o r  m o r e  a c t iv e  c i r cu i t

e le m en ts ;  a n d
b . O p er a t in g  a t fr eq u en c ie s  ex c e ed in g  3  G H z ;

N o te  1 3 .A .1 .b .2 . d o e s  n o t  c o n t ro l  c i rc u i ts  o r  m o d u le s  fo r  e q u ip m e n t  d e s ig n e d  o r
ra te d  fo r  o p e ra t io n  in  a n y  f re q u e n c y  b a n d  w h ic h  m e e ts  a l l  o f  th e  fo l lo w in g
c h a ra c te r is t ic s :
a . D o es  n o t  e x c e ed  3 1  G H z ;  a n d
b . Is  " a l lo ca ted  b y  th e  IT U "  fo r  r a d io -c om m u n ica t ion s  s e r v ic e s ,  bu t  n o t

fo r  r a d io -d e t e r m in a tion .

N o te  2 3 .A .1 .b .2 . d o e s  n o t  c o n t ro l  b ro a d c a s t  sa tel l i te  e q u ip m e n t  d e s ig n e d  o r  ra te d
to  o p e ra te  in  th e  f re q u e n c y  ra n g e  o f  4 0 .5  to  4 2 .5  G H z.

3 . A . 1 . b . 3 . M ic r o w a v e  t r a n s is to r s  r a ted  fo r  op e r a t ion  a t  fr eq u en c i es  e x c e ed in g  3 1  G H z ;

4 . M ic r o w a v e  s o l id  s ta t e  a m p l i f ie r s ,  h a v in g  an y o f th e  fo l l ow in g :
a . O p er a t in g  fr eq u en c ie s  ex c e ed in g  1 0 .5  G H z  a n d  an  " in s ta n tan eou s  ba n d w id th "  o f

m or e  th a n  h a l f  a n  oc ta v e ;  o r
b . O p er a t in g  fr eq u en c ie s  ex c e ed in g  3 1  G H z ;

5 . E lec t r on ica l l y  o r  m a g n e t ica l l y  tu n a b l e  ba n d -p a s s  o r  ba n d -s to p  f i l te r s  h a v in g  m or e  th an
5  tu n a b le  r es on a to r s  ca p a b le  o f tu n in g  a c r oss  a  1 .5 :1  fr eq u en c y ba n d  ( fm a x/ f m i n )  in  less
th an  1 0  µ s  h a v in g  an y o f th e  fo l l o w in g :
a . A  ba n d -p a s s  ba n d w id th  o f m o r e  th a n  0 .5 %  o f c en t r e  fr eq u en c y ;  o r
b . A  ba n d -s t o p  ba n d w id th  o f le ss  th a n  0 .5 %  o f c en t r e  fr eq u en c y ;

6 . M ic r o w a v e  a s s em b l ie s  ca p a b l e  o f o p e r a t in g  a t  fr eq u en c ie s  ex c e ed in g  3 1  G H z ;

7 . M ix e r s  a n d  con v e r te r s  d es ig n e d  to  e x ten d  th e  fr eq u en c y  r a n g e  o f eq u ip m en t  d esc r i be d
in  3 .A .2 .c . ,  3 .A .2 .e .  o r  3 .A .2 . f .  be yon d  th e  l im i ts  s ta ted  th er e in ;

8 . M ic r o w a v e  p o w er  a m p l i f i e r s  c on ta in in g  tu b es  c on t r o l le d  b y 3 . A . l .b .  a n d  h a v in g  a l l  o f
th e  fo l lo w in g :
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a . O p er a t in g  fr eq u en c ie s  a b o v e  3  G H z ;
b . A n  a ve r a g e  ou tp u t  p o w er  d en s i t y  e x c e ed in g  8 0  W /k g ;  a n d
c . A  v o l u m e  o f l es s  th an  4 0 0  cm3;

N o te 3 .A .1 .b .8 . d o e s  n o t  c o n t ro l  e q u ip m e n t  d e s ig n e d  o r  ra te d  fo r  o p e r a t io n  in  a n y
f re q u e n c y  b a n d  w h ic h  is  "a l lo c a te d  b y  th e  IT U "  fo r  ra d io -c o m m u n ic a t io n s
se rv ic e s ,  b u t  n o t  fo r  ra d io -d e te rm in a t io n .

3 . A . 1 . c . A c ou s t ic  w a v e  d e v ic e s ,  a s  fo l l o w s ,  a n d  sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r :

1 . S u r fa c e  a c ou s t ic  w a v e  a n d  su r fa c e  sk im m in g  (sh a l lo w  bu lk )  a c o u s t i c  w a v e  d e v i c es
( i .e . ,  " s ig n a l  p r oc e ss in g "  d e v i c es  em p l o y in g  e la s t ic  w a v es  in  m a te r ia ls ) , h a v in g  a n y o f
th e  fo l lo w in g :
a . A  ca r r ie r  fr eq u en c y e x c e ed in g  2 .5  G H z ;
b . A  ca r r ie r  fr eq u en c y e x c e ed in g  1  G H z ,  b u t  n o t  ex c e ed in g  2 .5  G H z ,  a n d  h a v in g

a n y o f th e  fo l l o w in g :
1 . A  fr e q u en c y s id e - l o b e  r e je c t ion  ex c e ed in g  5 5  d B ;
2 . A  p r od u c t  o f th e  m a x im u m  d e la y t im e  a n d  th e  ba n d w id th  ( t im e  in  µ s  a n d

ba n d w id th  in  M H z )  o f m o r e  th an  1 0 0 ;
3 . A  ba n d w id th  g r ea te r  th an  2 5 0  M H z ;  o r
4 . A  d isp e r s iv e  d e la y o f m o r e  th a n  1 0  µ s ;  o r

c . A  ca r r ie r  fr eq u en c y o f 1  G H z  o r  less ,  h a v in g  an y o f th e  fo l l o w in g :
1 . A  p r od u c t  o f th e  m a x im u m  d e la y t im e  a n d  th e  ba n d w id th  ( t im e  in  µ s  a n d

ba n d w id th  in  M H z )  o f m o r e  th an  1 0 0 ;
2 . A  d isp e r s iv e  d e la y o f m o r e  th a n  1 0  µ s ;  o r
3 . A  fr e q u en c y s id e - l o b e  r e je c t ion  ex c e ed in g  5 5  d B  a n d  a  ba n d w id th  g r ea te r

th an  5 0  M H z ;
2 . B u lk  (v o l u m e)  a c ou s t ic  w a v e  d e v i c es  ( i .e . ,  " s ig n a l p r oc es s in g "  d e v i ce s  em p l o y in g

e la s t ic  w a v e s)  w h ich  p e r m i t  th e  d ir ec t  p r o c es s in g  o f s ig n a ls  a t  fr eq u en c ie s  e x c e ed in g
1  G H z ;

3 . A c ou s t ic - op t i c  " s ig n a l  p r oc es s in g "  d e v ic e s  em p l o yin g  in te r a c t ion  be t w e en  a c ou s t ic
w a v es  ( bu lk  w a v e  o r  su r fa c e  w a v e )  a n d  l ig h t  w a v es  w h ich  p e r m i t  th e  d i r ec t
p r oc e ss in g  o f s ig n a ls  o r  im a g es ,  in c lu d in g  sp ec t r a l  an a lys i s ,  c o r r e la t ion  o r
c on v o lu t ion ;

3 . A . 1 . d . E lec t r on ic  d e v i ce s  a n d  c i r cu i ts  c on ta in in g  com p on en ts ,  m a n u fa c tu r ed  fr om
"su p er c on d u c t iv e "  m a te r ia ls  sp ec ia l l y  d e s ig n ed  fo r  op e r a t ion  a t tem p er a tu r es  b e l o w  th e
"c r i t i ca l  tem p er a tu r e "  o f a t  lea s t  on e  o f th e  " su p e r c on d u c t iv e "  c on s t i tu en ts ,  w i th  a n y o f th e
fo l l o w in g :
1 . C u r r en t sw i t ch in g  fo r  d ig i ta l c i r cu i ts  u s in g  " su p e r c on d u c t iv e "  g a t es  w i th  a  p r od u c t  o f

d e la y t im e  p e r  g a te  ( in  sec on d s)  a n d  p o w er  d iss ip a t i on  p e r  g a te  ( in  w a t ts )  o f le ss  th a n
1 0- 1 4 J ;  o r

2 . F r eq u en c y  s e l ec t i on  a t  a l l  fr eq u en c i es  u s in g  r es on a n t c i r cu i ts  w i th  Q -v a lu e s  ex c e ed in g
1 0 ,0 0 0 ;
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3 . A . 1 . e . H i g h  en e rg y d e v i ce s ,  a s  fo l l o w s :

1 . B a t t e r ies  a n d  ph o t o v o l ta ic  a r ra ys ,  a s  fo l l o w s :
N o te 3 .A .1 .e .1 .  d o e s  n o t  c o n t ro l  b a t te r ie s  w i th  v o lu m e s  e q u a l  to  o r  le ss  th a n  2 7  c m3

(e .g . ,  s ta n d a rd  C -c e l ls  o r  R 1 4  b a t te r ie s ).

a . P r im a r y c e l ls  a n d  ba t te r ies  h a v in g  an  en e rg y d en s i t y  ex ce e d in g  4 8 0  W h /k g  a n d
r a ted  fo r  op e r a t ion  in  th e  tem p er a tu r e  r an g e  fr om  b e l o w  2 4 3  K  ( -3 0 ° C )  to  a b o v e
3 4 3  K  (7 0 ° C ) ;

b . R e ch a rg ea b le  c e l ls  a n d  ba t te r ies  h a v in g  a n  en e rg y d en s i ty  e x c e ed in g  1 5 0  W h /k g
a fte r  7 5  ch a rg e /d isch a rg e  c yc l es  a t  a  d isch a rg e  cu r r en t eq u a l  to  C /5  h ou r s
(C  b e in g  th e  n om in a l ca p a c i t y  in  a m p er e  h ou r s )  w h en  op e r a t in g  in  th e
tem p er a tu r e  r an g e  fr om  b e l o w  2 5 3  K  ( -2 0 ° C )  to  a b o v e  3 3 3  K  (6 0 ° C ) ;

Te c h n ic a l  N o te
E n e rg y  d e n s i ty  is  o b ta in e d  b y  m u l t ip ly in g  th e  a ve ra g e  p o w e r  in  w a t ts  (a v e ra g e  v o l ta g e
in  v o l ts  t im e s  a v e ra g e  c u r re n t  in  a m p e re s ) b y  th e  d u ra t io n  o f  th e  d isc h a rg e  in  h o u rs  to
7 5 %  o f  th e  o p e n  c i rc u i t  v o lta g e  d iv id e d  b y  th e  to ta l  m a ss  o f  th e  c e l l  (o r  b a t te ry ) in  k g .

c . "S p a c e  q u a l i f i ed "  a n d  ra d ia t ion  h a r d en ed  p h o to v o l ta ic  a r ra ys  w i th  a  sp ec i f i c
p o w er  e x ce ed in g  1 6 0  W /m2 a t  an  op e r a t in g  tem p er a tu r e  o f 3 0 1  K  (2 8 ° C )  u n d e r  a
tu n g s ten  i l lu m in a t ion  o f 1  k W /m2,  a t  2 ,8 0 0  K  (2 ,5 2 7 ° C ) ;

3 . A . 1 . e . 2 . H i g h  en e rg y s t o r a g e  ca p a c i t o r s ,  a s  fo l lo w s :

a . C a p a c i t o r s  w i th  a  r ep e t i t ion  r a te  o f les s  th an  1 0  H z  (s in g le  sh o t  ca p a c i t o r s )
h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  v o l ta g e  r a t in g  eq u a l  to  o r  m o r e  th a n  5  k V ;
2 . A n  en e rg y d en s i t y  eq u a l  to  o r  m o r e  th an  2 5 0  J /k g ;  an d
3 . A  to ta l  en e rg y eq u a l  to  o r  m o r e  th a n  2 5  k J ;

b . C a p a c i t o r s  w i th  a  r ep e t i t ion  r a te  o f 1 0  H z  o r  m o r e  ( r ep e t i t ion  r a ted  ca p a c i to r s )
h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  v o l ta g e  r a t in g  eq u a l  to  o r  m o r e  th a n  5  k V ;
2 . A n  en e rg y d en s i t y  eq u a l  to  o r  m o r e  th an  5 0  J /k g ;
3 . A  to ta l  en e rg y eq u a l  to  o r  m o r e  th a n  1 0 0  J ;  an d
4 . A  ch a rg e /d is ch a rg e  c yc l e  l i fe  e q u a l  to  o r  m o r e  th an  1 0 ,0 0 0 ;

3 . A . 1 . e . 3 . "S u p er c on d u c t i ve "  e l e c t r om a g n e ts  a n d  so l en o id s  sp e c ia l l y  d e s ig n ed  t o  b e  fu l l y
ch a rg ed  o r  d isch a rg ed  in  less  th an  on e  se c on d ,  h a v in g  a l l  o f th e  fo l lo w in g :
N o te 3 .A .1 .e .3 .  d o e s  n o t  c o n t ro l  " su p e rc o n d u c t iv e "  e le c t ro m a g n e ts  o r  so le n o id s

sp e c ia l ly  d e s ig n e d  fo r  M a g n e t ic  R e so n a n c e  Im a g in g  (M R I ) m e d ic a l  e q u ip m e n t .

3 . A . 1 . e . 3 . a . E n e rg y d e l i v e r ed  d u r in g  th e  d isch a rg e  ex c e ed in g  1 0  k J  in  th e  f i r s t  sec on d ;
b . In n er  d ia m e te r  o f th e  cu r r en t  ca r r y in g  w in d in g s  o f m o r e  th an  2 5 0  m m ; an d
c . R a t ed  fo r  a  m a gn e t ic  in d u c t ion  o f m o r e  th an  8  T  o r  " o v e r a l l  cu r r en t d en s i t y"  in

th e  w in d in g  o f m o r e  th a n  3 0 0  A /m m2;
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3 . A . 1 . f. R o ta r y in p u t  t yp e  sh a ft  a b s o lu t e  p os i t ion  en c o d er s  h a v in g  a n y o f th e  fo l l o w in g :
1 . A  r es o lu t i on  o f b e t t e r  th an  1  p a r t  in  2 6 5 ,0 0 0  (1 8  b i t  r es o lu t i on )  o f fu l l  sca le ;  o r
2 . A n  a ccu r a c y  b e t te r  th an  ±  2 .5  sec on d s  o f a r c .

3 . A . 2 . G en er a l  p u r p os e  e le c t r on ic  eq u ip m en t ,  a s  fo l lo w s :

a . R e c o r d in g  eq u ip m en t ,  a s  fo l lo w s ,  a n d  sp e c ia l l y  d es ig n e d  tes t  ta p e  th e r e fo r :
1 . A n a log u e  in s t r u m en ta tion  m a g n e t ic  ta p e  r ec o r d e r s ,  in c lu d in g  th os e  p e r m i t t in g  th e

r ec o r d in g  o f d ig i ta l  s ig n a ls  (e .g . , u s in g  a  h igh  d en s i t y  d ig i ta l  r ec o r d in g  (H D D R )
m o d u le ) ,  h a v in g  a n y o f th e  fo l l o w in g :
a . A  ba n d w id th  ex c e ed in g  4  M H z  p e r  e le c t r on ic  ch a n n e l  o r  tr a ck ;
b . A  ba n d w id th  ex c e ed in g  2  M H z  p e r  e le c t r on ic  ch a n n e l  o r  tr a ck  an d  h a v in g  m or e

th an  4 2  tr a ck s ;  o r
c . A  t im e  d isp la c em en t  (ba s e )  e r r o r, m ea su r ed  in  a cc o r d a n ce  w i th  a p p l ica b l e  I R IG

o r  E IA  d oc u m en ts ,  o f les s  th an  ±  0 .1  µ s ;
N o te A n a lo g u e  m a g n e t ic  ta p e  re c o rd e r s  sp e c ia l ly  d e s ig n e d  fo r  c iv i l ia n  v id e o  p u rp o se s  a re

n o t  c o n s id e re d  to  b e  in s t ru m e n ta t io n  ta p e  re c o rd e rs .

3 . A . 2 . a . 2 . D ig i ta l  v id e o  m a g n e t i c  ta p e  r ec o r d e r s  h a v in g  a  m a x im u m  d ig i ta l  in te r fa c e  t r an s fe r  r a te
ex c e ed in g  3 6 0  M bi t /s ;
N o te 3 .A .2 .a .2 . d o e s  n o t  c o n t ro l  d ig i ta l  v id e o  m a g n e t ic  ta p e  re c o rd e r s  sp e c ia l ly

d e s ig n e d  fo r  te le v is io n  re c o rd in g  u s in g  a  s ig n a l  fo r m a t ,  w h ic h  m a y  in c lu d e  a
c o m p re s se d  s ig n a l  fo r m a t ,  s ta n d a rd ise d  o r  re c o m m e n d e d  b y  th e  IT U ,  th e  IE C ,
th e  S M P T E ,  th e  E B  U  o r  th e  IE E E  fo r  c iv i l  te le v is io n  a p p l ic a t io n s .

3 . D ig i ta l  in s t r u m en ta t ion  m a gn e t ic  ta p e  d a ta  r eco r d e r s  em p l o y in g  h e l ica l  sca n
tech n iq u es  o r  f i x ed  h ea d  tech n iq u es ,  h a v in g  a n y o f th e  fo l l o w in g :
a . A  m a x im u m  d ig i ta l  in te r fa ce  t r a n s fe r  r a te  ex ce ed in g  1 7 5  M bi t /s ;  o r
b . B e in g  " sp a ce  q u a l i f ie d " ;
N o te 3 .A .2 .a .3  d o e s  n o t  c o n t ro l  a n a lo g u e  m a g n e t ic  ta p e  re c o rd e r s  e q u ip p e d  w i th

H D D R  c o n v e r s io n  e le c t ro n ic s  a n d  c o n f ig u re d  to  re c o rd  o n ly  d ig i ta l  d a ta .

4 . E q u ip m en t ,  h a v in g  a  m a x im u m  d ig ita l  in te r fa c e  t r an s fe r  ra te  ex c e ed in g  1 7 5  M bi t /s ,
d e s ig n ed  to  c on v e r t  d ig i ta l v id e o  m a g n e t i c  ta p e  r ec o r d e r s  fo r  u se  a s  d ig i ta l
in s tr u m en ta t ion  d a ta  r ec o r d e r s ;

3 . A . 2 . a . 5 . W a v e fo r m  d ig i t i se r s  a n d  tr an s ien t  r ec o r d e r s  h a v in g  a l l  o f th e  fo l l o w in g :
a . D ig i t i s in g  r a tes  eq u a l  to  o r  m o r e  th an  2 0 0  m i l l ion  sa m p les  p e r  se c on d  a n d  a

r es o lu t ion  o f 1 0  b i ts  o r  m o r e ;  a n d
b . A  c on t in u ou s  th r ou g h p u t  o f 2  G b i t /s  o r  m o r e ;

Te c h n ic a l  N o te
F o r  th o se  in s t ru m e n ts  w i th  a  p a ra l le l  b u s  a rc h i te c tu re ,  th e  c o n t in u o u s  th ro u g h p u t  ra te
is  th e  h ig h e s t  w o rd  ra te  m u l t ip l ie d  b y  th e  n u m b e r  o f  b i ts  in  a  w o rd .
C o n t in u o u s  th ro u g h p u t  is  th e  fa s te s t  d a ta  ra te  th e  in s t ru m e n t  c a n  o u tp u t  to  m a ss
s to ra g e  w i th o u t  th e  lo ss  o f  a n y  in fo rm a t io n  w h i ls t  su s ta in in g  th e  sa m p l in g  r a te  a n d
a n a lo g u e - to -d ig i ta l  c o n v e rs io n .
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3 . A . 2 . b . "F r eq u en c y  s yn th es is e r "  " e l e c t r on ic  a ss em b l ie s "  h a v in g  a  " fr eq u en c y  s w i tch in g  t im e"  fr om
on e  s e l e c ted  fr eq u en c y  t o  a n o th e r  o f les s  th an  1  m s ;

c . "S ig n a l  an a lyse r s " ,  a s  fo l l o w s :
1 . "S ig n a l  an a lyse r s "  ca p a b le  o f a n a l ys in g  fr eq u en c i es  ex c ee d in g  3 1  G H z ;
2 . "D yn a m ic  s ig n a l  an a lys e r s "  h a v in g  a  " r ea l - t im e  ba n d w id th "  ex c e ed in g  5 0 0  k H z ;

N o te 3 .A .2 .c .2 .  d o e s  n o t  c o n t ro l  th o se  "d y n a m ic  s ig n a l  a n a ly se rs "  u s in g  o n ly  c o n s ta n t
p e rc e n ta g e  b a n d w i d th  f i l te rs  (a lso  k n o w n  a s  o c ta v e  o r  f ra c t io n a l  o c ta v e  fi l te rs ).

d . F r eq u en c y  s yn th es is ed  s ig n a l  g en e r a to r s  p r od u c in g  ou tp u t  fr eq u en c ie s ,  th e  a ccu r a c y a n d
sh o r t  te r m  a n d  lon g  te r m  s ta b i l i t y  o f w h ich  a r e  con t r o l led ,  d e r iv ed  fr om  o r  d isc ip l in ed  b y
th e  in te rn a l m a s te r  fr eq u en c y,  a n d  h a v in g  an y o f th e  fo l lo w in g :
1 . A  m a x im u m  s yn th es i s ed  fr e q u en c y e x c e ed in g  3 1  G H z ;
2 . A  " fr eq u en c y  s w i tch in g  t im e"  fr om  on e  s e le c t ed  fr eq u en c y  t o  a n o th e r  o f le ss  th a n

1  m s ;  o r
3 . A  s in g le  s id e ba n d  (S S B )  p h a se  n o i se  b e t te r  th an  - (1 2 6 + 2 0  log1 0F  -  2 0  log1 0f )  in

d B c / H z ,  w h e r e  F  is  th e  o ffs e t  fr om  th e  op e r a t in g  fr eq u en c y  in  H z  a n d  f i s  th e
op er a t in g  fr eq u en c y  in  M H z ;

N o te 3 .A .2 .d . d o e s  n o t  c o n t ro l  e q u ip m e n t  in  w h ic h  th e  o u tp u t  f re q u e n c y  is  e i th e r  p ro d u c e d
b y  th e  a d d i t io n  o r  su b t ra c t io n  o f  tw o  o r  m o re  c ry s ta l  o sc i l la to r  f re q u e n c ie s ,  o r  b y  a n
a d d i t io n  o r  su b t r a c t io n  fo l lo w e d  b y  a  m u l t ip l i c a t io n  o f  th e  re su l t .

e . N e t w o r k  a n a lys e r s  w i th  a  m a x im u m  op er a t in g  fr eq u en c y  e x c e ed in g  4 0  G H z ;

f. M ic r o w a v e  t es t  r ec e i v e r s  h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  m a x im u m  o p er a t in g  fr eq u en c y ex c e ed in g  4 0  G H z ;  a n d
2 . B e in g  ca p a b le  o f m ea su r in g  a m p l i tu d e  an d  p h a se  s im u l ta n eou s l y ;

3 . A . 2 . g . A t om ic  fr eq u en c y s ta n d a r d s  h a v in g  an y o f th e  fo l l o w in g :
1 . L on g - te r m  s ta b i l i t y  (a g in g )  les s  (b e t t e r )  th an  1  x  1 0- 1 1/m on th ;  o r
2 . B e in g  " sp a ce  q u a l i f ie d " .
N o te 3 .A .2 .g .1 . d o e s  n o t  c o n t ro l  n o n - " sp a c e  q u al i f ie d "  ru b id iu m  s ta n d a rd s .

3 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

3 . B . 1 . E q u ip m en t  fo r  th e  m an u fa c tu r in g  o f s em i c on d u c t o r  d e v ic e s  o r  m a te r ia ls , a s  fo l lo w s ,  a n d
sp ec ia l l y  d e s ig n ed  c o m p on en ts  a n d  a cce ss o r ie s  th e r e fo r :
a . "S t o r ed  p r og r a m m e c on t r o l led "  eq u ip m en t  d es ig n ed  fo r  ep i ta x ia l  g r o w th ,  a s  fo l low s :

1 . E q u ip m en t  ca p a b le  o f p r o d u c in g  a  la ye r  th ick n ess  u n i fo r m  to  les s  th an  ± 2 .5 %  a c r oss  a
d is ta n ce  o f 7 5  m m  o r  m or e ;

2 . M e ta l  o rg a n ic  ch em ica l  va p o u r  d ep o s i t ion  (M O C V D )  r ea c t o r s  sp e c ia l l y  d es ig n e d  fo r
c om p o u n d  sem i c on d u c t o r  c r ys ta l  g r o w th  b y  th e  ch em ica l  r ea c t i on  b e t w e en  m a te r ia ls
c on t r o l led  b y 3 .C .3  o r  3 .C .4 . ;

3 . M o l e cu la r  bea m  e p i ta x ia l  g r o w th  eq u ip m en t  u s in g  g a s  o r  so l id  s ou r c es ;

3 . B . 1 . b . [D e le t ed ]
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3 . B . 1 . c . "S t o r ed  p r og r a m m e c on t r o l led "  a n iso t r op i c  p la sm a  d r y e t ch in g  eq u ip m en t ,  a s  fo l l o w s :
1 . E q u ip m en t  w i th  ca sse t t e - t o - ca ss e t t e  o p e r a t ion  a n d  loa d - lo c k s ,  a n d  h a v in g  an y o f th e

fo l l o w in g :
a . D es ig n ed  o r  op t im is ed  t o  p r od u c e  c r i t i ca l  d im en s ion s  o f 0 .3  µ m  o r  less  w i th

± 5 %  3  s ig m a  p r ec i s ion ;  o r
b . D es ig n ed  fo r  g en e r a t in g  less  th an  0 .0 4  p a r t ic les / cm2 w i th  a  m ea su r a b le  p a r t ic le

s iz e  g r ea te r  th a n  0 .1  µ m  in  d ia m e te r ;

2 . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r  eq u ip m en t  con t r o l led  b y  3 . B .1 .e .  a n d  h a v in g  an y o f
th e  fo l lo w in g :
a . D es ig n ed  o r  op t im is ed  t o  p r od u c e  c r i t i ca l  d im en s ion s  o f 0 .3  µ m  o r  less  w i th

± 5 %  3  s ig m a  p r ec i s ion ;  o r
b . D es ig n ed  fo r  g en e r a t in g  less  th an  0 .0 4  p a r t ic les / cm2 w i th  a  m ea su r a b le  p a r t ic le

s iz e  g r ea te r  th a n  0 .1  µ m  in  d ia m e te r ;

3 . B . 1 . d . "S t o r ed  p r og r a m m e c on t r o l led "  p la sm a  en h a n ced  C V D  eq u ip m en t ,  a s  fo l l o w s :
1 . E q u ip m en t  w i th  ca sse t t e - t o - ca ss e t t e  o p e r a t ion  a n d  loa d - lo c k s ,  a n d  h a v in g  an y o f th e

fo l l o w in g :
a . D es ig n ed  a cc o r d in g  to  th e  m a n u fa c tu r e r 's  sp e c i f i ca t i on s  o r  op t im is ed  to  p r od u c e

c r i t i ca l  d im en s ion s  o f 0 .3  µ m  o r  less  w i th  ± 5 %  3  s ig m a  p r ec is i on ;  o r
b . D es ig n ed  fo r  g en e r a t in g  less  th an  0 .0 4  p a r t ic les / cm2 w i th  a  m ea su r a b le  p a r t ic le

s iz e  g r ea te r  th a n  0 .1  µ m  in  d ia m e te r ;

2 . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r  eq u ip m en t  con t r o l led  b y  3 . B .1 .e .  a n d  h a v in g  an y o f
th e  fo l lo w in g :
a . D es ig n ed  a cc o r d in g  to  th e  m a n u fa c tu r e r 's  sp e c i f i ca t i on s  o r  op t im is ed  to  p r od u c e

c r i t i ca l  d im en s ion s  o f 0 .3  µ m  o r  less  w i th  ± 5 %  3  s ig m a  p r ec is i on ;  o r
b . D es ig n ed  fo r  g en e r a t in g  less  th an  0 .0 4  p a r t ic les / cm2 w i th  a  m ea su r a b le  p a r t ic le

s iz e  g r ea te r  th a n  0 .1  µ m  in  d ia m e te r ;

3 . B . 1 . e . "S t o r ed  p r og r a m m e c on t r o l led "  a u t om a t ic  loa d in g  m u l t i - ch a m ber  cen t r a l w a fe r  h an d l in g
s ys t em s,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . In te r fa c es  fo r  w a fe r  in p u t an d  ou tp u t ,  to  w h ich  m or e  th a n  tw o  p ie c es  o f s em ic on d u c t o r

p r oc e ss in g  eq u ip m en t  a r e  to  b e  c on n ec t ed ;  a n d
2 . D es ig n ed  t o  fo r m  a n  in teg r a ted  s ys t em  in  a  va cu u m  en v i r on m en t  fo r  seq u en t ia l

m u l t ip le  w a fe r  p r oc e ss in g ;
N o te 3 .B .1 .e .  d o e s  n o t  c o n t ro l  a u to m a t ic  ro b o t ic  w a fe r  h a n d l in g  sy s te m s n o t  d e s ig n e d  to

o p e ra te  in  a  v a c u u m  e n v i ro n m e n t .
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3 . B . 1 . f. "S t o r ed  p r og r a m m e c on t r o l led "  l i th og r a p h y eq u ip m en t ,  a s  fo l l o w s :
1 . A l ig n  an d  ex p os e  s te p  a n d  r ep ea t  (d i r ec t  s te p  on  w a fe r )  o r  s tep  a n d  sca n  (sca n n e r )

eq u ip m en t  fo r  w a fe r  p r oc e ss in g  u s in g  p h o to - op t i ca l  o r  X - r a y m e th o d s ,  h a v in g  an y o f
th e  fo l lo w in g :
a . A  l ig h t sou r c e  w a v e l en g th  sh o r te r  th an  3 5 0  n m ;  o r
b . C a p a b le  o f p r od u c in g  a  p a t te rn  w i th  a  m in im u m  r eso l va b l e  fea tu r e  s iz e  o f

0 .5  µ m  o r  les s ;

Te c h n ic a l  N o te
T h e  m in im u m  re so lv a b le  fe a tu re  s ize  is  c a lc u la te d  b y  th e  fo l lo w in g  fo rm u la :

M R F  =  (a n  e x p o su re  l ig h t  so u rc e  w a v e le n g th  in  µ m ) x  (K f a c to r )
n u m e r ic a l  a p e r tu re

w h e re  th e  K fa c to r  =  0 .7 .
M R F  =  m in im u m  re so lv a b le  fe a tu re  s ize .

3 . B . 1 . f. 2 . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r  m a sk  m a k in g  o r  sem ico n d u c t o r  d e v i ce  p r oc e ss in g
u s in g  d e fle c t ed  fo c u s s ed  e l e c t r on  bea m ,  ion  b ea m  o r  " la se r "  b ea m ,  h a v in g  an y o f th e
fo l l o w in g :
a . A  sp o t  s iz e  s m a l le r  th an  0 .2  µ m ;
b . B e in g  ca p a b le  o f p r o d u c in g  a  p a tte rn  w i th  a  fea tu r e  s iz e  o f  le ss  th a n  1  µ m ;  o r
c . A n  o v e r la y a c cu r a c y o f b e t t e r  th an  ± 0 .2 0  µ m  (3  s ig m a ) ;

g . M a sk s  a n d  r e t ic le s  d e s ig n ed  fo r  in teg r a ted  c i r cu i ts  c on t r o l led  b y 3 . A .1 . ;

h . M u l t i - la ye r  m a sk s  w i th  a  ph a se  sh i f t  la ye r.

3 . B . 2 . "S t o r ed  p r og r a m m e c on t r o l led "  te s t  eq u ip m en t ,  sp e c ia l l y  d es ig n ed  fo r  tes t in g  f in ish ed  o r
u n fin ish ed  sem i c on d u c t o r  d e v i c es ,  a s  fo l l o w s ,  a n d  sp e c ia l l y  d e s ig n ed  c om p on en ts  a n d
a cc e ss o r ie s  th e r e fo r :
a . F o r  tes t in g  S -p a r a m ete r s  o f t r an s is to r  d e v ic e s  a t  fr eq u en c ie s  ex c e ed in g  3 1  G H z ;
b . F o r  tes t in g  in teg r a ted  c i r cu i ts  ca p a b l e  o f p e r fo r m in g  fu n c t i on a l  ( tr u th  ta b le )  te s t in g  a t a

p a t te r n  r a te  o f m o r e  th a n  3 3 3  M H z ;
N o te 3 .B .2 .b . d o e s  n o t  c o n t ro l  te s t  e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  te s t in g :

1 . "E le c t ro n ic  a s se m b l ie s "  o r  a  c la ss  o f  "e le c t ro n ic  a sse m b l ie s "  fo r  h o m e  o r
e n te r ta in m e n t  a p p l ic a t io n s ;

2 . U n c o n t ro l le d  e le c t ro n ic  c o m p o n e n ts ,  "e le c t ro n ic  a sse m b l ie s "  o r  in te g ra te d
c i rc u i ts ;

3 . M e m o r ie s .

Te c h n ic a l  N o te
F o r  th e  p u rp o se  o f  th is  e n t ry,  p a t te rn  ra te  is  d e f in e d  a s  th e  m a x im u m  f re q u e n c y  o f  d ig i ta l
o p e ra t io n  o f  a  te s te r.  I t  i s  th e re fo re  e q u iv a le n t  to  th e  h ig h e s t  d a ta  ra te  th a t a  te s te r  c a n
p ro v id e  in  n o n - m ul t ip l e x e d  m o d e .  I t  i s  a lso  re fe r re d  to  a s  te s t  sp e e d ,  m a x im u m  d ig i ta l
f re q u e n c y  o r  m a x i m u m  d ig i ta l  sp e e d .

3 . B . 2 . c . F o r  tes t in g  m ic r o w a v e  in teg r a ted  c i r cu i ts  con t r o l led  b y  3 .A .1 . b .2 . ;
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3 . C . M AT E R I A L S

3 . C . 1 . H e t e r o -e p i ta x ia l  m a te r ia ls  con s is t in g  o f a  " su bs t r a te "  h a v in g  s ta ck e d  ep i ta x ia l l y  g r o w n  m u l t ip le
la ye r s  o f a n y o f th e  fo l l o w in g :
a . S i l i c on ;
b . G er m a n iu m ;
c . S i l i c on  C a r b id e ;  o r
d . I I I /V  c om p ou n d s  o f g a l l iu m  o r  in d iu m .

Te c h n ic a l  N o te
I I I /V  c o mp o u n d s  a re  p o ly c ry s tal l in e  o r  b in a ry  o r  c o m p le x  m o n o c ry s ta l l in e  p ro d u c ts
c o n s is t in g  o f  e le m e n ts  o f  g ro u p s  I I IA  a n d  VA  o f  M e n d e le y e v 's  p e r io d ic  c la ssi f i c a t io n  ta b le
(e .g . ,  g a l l iu m  a rse n id e ,  g a l l iu m -a lu m in iu m  a r se n id e ,  in d iu m  p h o sp h id e ).

3 . C . 2 . R e s is t  m a te r ia ls ,  a s  fo l l o w s ,  a n d  " su bs t r a tes "  c oa te d  w i th  con t r o l led  r es is ts :

a . P os i t i v e  r es is ts  d es ig n ed  fo r  sem i c on d u c t o r  l i th og r a p h y sp e c ia l l y  a d ju s t ed  ( op t im is ed )  fo r
u s e  a t  w a v e len g th s  b e l o w  3 5 0  n m ;

b . A l l  r es is ts  d e s ig n ed  fo r  u se  w i th  e le c t r on  b ea m s o r  ion  bea m s,  w i th  a  sen s i t i v i t y  o f 0 .0 1
µ c o u l om b /m m2 o r  be t t e r ;

c . A l l  r es is ts  d e s ig n ed  fo r  u se  w i th  X - r a ys ,  w i th  a  sen s i t i v i ty  o f 2 .5  m J /m m2 o r  be t t e r ;
d . A l l  r es is ts  o p t im ised  fo r  su r fa ce  im a g in g  tech n o l og ie s ,  in c lu d in g  s i ly la ted  r es is t s .

Te c h n ic a l  N o te
S i ly la t io n  tec h n iq u e s  a re  d e f in e d  a s  p ro c e sse s  in c o r p o r a t in g  o x id a t io n  o f  th e  re s is t  su r fa c e
to  e n h a n c e  p e r fo rm a n c e  fo r  b o th  w e t  a n d  d ry  d e v e lo p in g .

3 . C . 3 . O rg a n o - in o rg a n ic  c om p ou n d s ,  a s  fo l l o w s :
a . O rg a n o -m e ta l l i c  c om p o u n d s  o f a lu m in iu m ,  g a l l iu m  o r  in d iu m  h a v in g  a  p u r it y  (m e ta l  ba s is )

b e t te r  th an  9 9 .9 9 9 % ;
b . O rg a n o -a r sen ic ,  o rg a n o -a n t im on y a n d  o rg a n o -p h osp h o r u s  c om p ou n d s  h a v in g  a  p u r i ty

( in o rg a n ic  e lem en t  ba s i s )  be t t e r  th an  9 9 .9 9 9 % .
N o te 3 .C .3 .  o n ly  c o n t ro ls  c o m p o u n d s  w h o se  m e tal l i c ,  p a r t ly  m e ta l l i c  o r  n o n -m e tal l i c

e le m e n t  is  d i re c t ly  l in k e d  to  c a rb o n  in  th e  o rg a n ic  p a r t  o f  th e  m o le c u le .

3 . C . 4 . H yd r id e s  o f p h osp h o r u s ,  a r sen ic  o r  an t im on y,  h a v in g  a  p u r ity  b e t te r  th an  9 9 .9 9 9 % , ev en  d i lu ted
in  in e r t  g a ses  o r  h yd r og en .
N o te 3 .C .4 .  d o e s  n o t  c o n t ro l  h y d r id e s  c o n ta in in g  2 0 %  m o la r  o r  m o re  o f  in e r t  g a se s  o r

h y d ro g e n .

3 . D . S O F T W A R E

3 . D . 1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  c on t r o l led  b y
3 .A .1 .b .  to  3 .A .2 .g .  o r  3 .B .

3 . D . 2 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "u se "  o f " s to r e d  p r og r a m m e c on t r o l led "  eq u ip m en t
c on t r o l led  b y 3 . B .
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3 . D . 3 . C om p u t e r -a id ed -d es ig n  (C A D )  " s o ft w a r e " ,  h a v in g  a l l  o f th e  fo l l o w in g :
a . D es ig n ed  fo r  th e  "d e v e l op m en t"  o f s em ic on d u c t o r  d e v i ce s  o r  in teg r a ted  c i r cu i ts ;  an d
b . D es ig n ed  t o  p e r fo r m  o r  u se  a n y o f th e  fo l l o w in g :

1 . D es ig n  r u les  o r  c i r cu i t  ve r i f i ca t ion  r u les ;
2 . S im u la t ion  o f th e  p h ys i ca l l y  la id  ou t  c i r cu i ts ;  o r
3 . L i th og r a p h ic  p r oc es s in g  s im u la to r s  fo r  d es ig n .

Te c h n ic a l  N o te
A  l i th o g ra p h ic  p ro c e s s in g  s im u la to r  is  a  "s o f t w a re "  p a c k a g e  u se d  in  th e  d e s ig n  p h a se  to
d e f in e  th e  se q u e n c e  o f  l i th o g ra p h ic ,  e tc h in g  a n d  d e p o si t io n  s te p s  fo r  t ra n s la t in g  m a sk in g
p a t te rn s  in to  sp e c i f i c  to p o g ra p h ic a l  p a t te rn s  in  c o n d u c to rs ,  d ie le c t r ic s  o r  se m ic o n d u c to r
m a te r ia l .

N o te  1 3 .D .3 .  d o e s  n o t  c o n t ro l  " so f t w a re "  sp e c ia l ly  d e s ig n e d  fo r  sc h e m a t ic  e n t ry,  lo g ic
s im u la t io n ,  p la c in g  a n d  ro u t in g ,  la y o u t  v e r i f i c a t io n  o r  p a t te rn  g e n e ra t io n  ta p e .

N o te  2 L ib ra r ie s ,  d e s ig n  a t t r ib u te s  o r  a s so c ia te d  d a ta  fo r  th e  d e s ig n  o f  se m ic o n d u c to r  d e v ic e s
o r  in te g ra te d  c i rc u i ts  a re  c o n s id e re d  a s  " te c h n o lo g y " .

3 . E . T E C H N O L O G Y

3 . E . 1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r  " p r od u c t i on "
o f eq u ip m en t  o r  m a te r ia ls  con t r o l led  b y  3 .A ,  3 . B  o r  3 .C ;

2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  o th e r  th an  th a t  con t r o l led  in  3 .E .1 . fo r
th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f "m ic r op r o c es s o r  m ic r o c i r cu i ts " ,  "m ic r o -c o m p u t e r
m ic r o c i r cu i ts "  a n d  m ic r oc on t r o l le r  m ic r o c i r cu i ts  h a v in g  a  " c om p o s i te  th e o r e t ica l  p e r fo r m a n ce "
( "C T P " )  o f 5 3 0  mi l l ion  th eo r e t i ca l  op e r a t ion s  p e r  se c on d  (M t op s)  o r  m o r e  a n d  an  a r i th m e t ic  log i c
u n i t w i th  an  a cce ss  w i d th  o f 3 2  b i ts  o r  m o r e .

N o te 3 .E .1 .  a n d  3 .E .2 . d o  n o t  c o n t ro l  " te c h n o lo g y "  fo r  th e  "d e v e lo p m e n t"  o r  "p ro d u c t io n "  o f :
a . M ic ro w a v e  t ra n s is to rs  o p e ra t in g  a t  f re q u e n c ie s  b e lo w  3 1  G H z;
b . In te g ra te d  c i rc u i ts  c o n t ro l le d  b y  3 .Á .1 .a .3 . to  3 .Á .1 .a .1 2 . ,  h a v in g  a l l  o f th e  fo l lo w in g :

1 . U s in g  " te c h n o lo g y "  o f  0 .7  µ m  o r  m o re ;  a n d
2 . N o t  in c o rp o r a t in g  m u l t i - la y e r  s t ru c tu re s .

Te c h n ic a l  N o te
T h e  te rm  m u l t i - la y e r  s t ru c tu re s  in  N o te  b .2 .  a b o v e  d o e s  n o t  in c lu d e  d ev ic e s
in c o rp o r a t in g  a  m a x im u m  o f  t w o  m e ta l  la y e rs  a n d  t w o  p o ly si l i c o n  la y e rs .

3 . E . 3 . O th e r  " tech n o l og y "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f:
a . Va cu u m  m ic r o e le c t r on ic  d e v i c e s ;
b . H e t e r o -s t r u c tu r e  s em ic on d u c t o r  d e v i ce s  su ch  a s  h igh  e lec t r on  m o b i l i t y  t r a n s is to r s  (H E M T ) ,

h e te r o - b ip o la r  tr a n s is to r s  (H B T ) ,  q u a n tu m  w e l l  a n d  su p e r  la t t i ce  d e v ic e s ;
c . "S u p e r c on d u c t i ve "  e l e c t r on ic  d e v i c es ;
d . S u b s t r a tes  o f f lm s  o f d ia m on d  fo r  e le c t r on ic  c om p on en ts ;
e . S u b s t r a tes  o f s i l i c on - on - in su la to r  (S O I )  fo r  in teg r a ted  c i r cu i ts  in  w h ich  th e  in su la to r  is

s i l i c on  d iox id e ;
f. S u b s t r a tes  o f s i l i c on  ca r b id e  fo r  e le c t r on ic  c om p on en ts .
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4 . C O M P U T E R S

N o t e  1 C om p u t e r s ,  r e la ted  eq u ip m en t  a n d  " so ft w a r e "  p e r fo r m in g  te lec o m m u n ica t ion s  o r  " lo ca l  a r ea  n e tw o r k "
fu n c t i on s  m u s t  a ls o  be  e va lu a ted  a g a in s t  th e  p e r fo r m a n ce  ch a r a c te r is t ics  o f C a te g o r y 5 ,  P a r t  1
(Te le c o m m u n ica t ion s ) .

N o t e  2 C on t r o l  u n i ts  w h ich  d ir ec t l y  in te r c on n ec t  th e  bu s es  o r  ch a n n e ls  o f c en t r a l p r oc e ss in g  u n i ts ,  "m a in
s to r a g e "  o r  d isk  con t r o l le r s  a r e  n o t  r eg a r d ed  a s  te le c om m u n ica t ion s  eq u ip m en t  d e sc r ib ed  in  C a teg o r y
5 ,  P a r t 1  (Te lec o m m u n ica t ion s ) .
N . B . F o r  th e  c on t r o l  s ta tu s  o f " s o ft w a r e "  sp e c ia l l y  d es ig n e d  fo r  p a ck e t  s w i t ch in g , see

C a teg o r y 5 . D .1 .  (Te le c o m m u n ica t ion s ) .

N o t e  3 C om p u t e r s ,  r e la ted  eq u ip m en t  a n d  " so ft w a r e "  p e r fo r m in g  c r yp t og r a p h ic ,  c r yp ta n a l yt ic ,  c e r t i f ia b l e
m u l t i - lev e l  s e cu r i t y  o r  ce r t i f ia b l e  u s e r  iso la t ion  fu n c t i on s ,  o r  w h ich  l im i t  e lec t r om a g n e t ic  c om p a t i b i l i t y
(E M C ) ,  m u s t  a ls o  b e  e va lu a te d  a g a in s t  th e  p e r fo r m a n ce  ch a r a c te r is t ics  in  C a teg o r y 5 ,  P a r t  2
( " In fo r m a t ion  S e cu r i t y" ) .

4 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

4 . A . 1 . E lec t r on ic  c om p u t e r s  a n d  r e la ted  eq u ip m en t ,  a s  fo l l o w s ,  a n d  "e le c t r on ic  a ss em b l ie s "  a n d
sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r :
a . S p e c ia l l y  d e s ig n ed  t o  h a ve  a n y o f th e  fo l l o w in g  ch a r a c te r is t ics :

1 . R a t ed  fo r  op e r a t ion  a t an  a m b ien t  tem p er a tu r e  be l o w  2 2 8  K  ( -4 5 ° C )  o r  a b o v e  3 5 8  K
(8 5 ° C ) ;
N o te 4 .A .1 .a .1 . d o e s  n o t  a p p ly  to  c o m p u te rs  s p e c ia l ly  d e s ig n e d  fo r  c iv i l

a u to m o b i le  o r  ra i l w a y  t ra in  a p p l ic a t io n s .

2 . R a d ia t i on  h a r d en ed  to  ex c e ed  a n y o f th e  fo l l o w in g  sp e c i f i ca t ion s :
a . To ta l  D o se  5  x  1 03 G y (S i ) ;
b . D os e  R a t e  U p se t  5  x  1 06 G y (S i ) / se c ;  o r
c . S in g le  E v en t  U p s e t  1  x  1 0- 7  E r r o r /b i t /d a y;

b . H a v in g  ch a ra c te r is t ics  o r  p e r fo r m in g  fu n c t ion s  ex c e ed in g  th e  l im i ts  in  C a teg o r y 5 ,
P a r t  2  ( " In fo r m a t ion  S ec u r i ty " ) .
N o te   4 .A .1 .b . d o e s  n o t  c o n t ro l  e le c t ro n ic  c o m p u te rs  a n d  re la te d  e q u ip m e n t  w h e n

a c c o m p a n y in g  th e i r  u se r  fo r  th e  u se r 's  p e r so n a l  u se .

4 . A . 2 . " H y b r id  c om p u te r s " ,  a s  fo l l o w s ,  a n d  "e le c t r on ic  a ss em b l i es "  a n d  sp e c ia l l y  d es ig n e d  c om p on en ts
th e r e fo r :
a . C on ta in in g  "d ig i ta l com p u te r s "  c on t r o l led  b y 4 . A .3 . ;
b . C on ta in in g  an a log u e - t o - d ig i ta l  con v e r te r s  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :

1 . 3 2  ch a n n e ls  o r  m o r e ;  a n d
2 . A  r es o lu t i on  o f 1 4  b i ts  (p lu s  s ig n  b i t )  o r  m o r e  w i th  a  con v e r s ion  r a te  o f 2 0 0 ,0 0 0

c on ve r s i on s /s  o r  m o r e .
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4 . A . 3 . "D ig i ta l  c om p u t e r s " ,  " e le c t r on ic  a ss em b l i es " ,  a n d  r e la ted  eq u ip m en t  th e r e fo r,  a s  fo l l o w s ,  a n d
sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r :

N o te  1 4 .A .3 .  in c lu d e s  th e  fo l lo w in g :
a . Ve c to r  p ro c e s so rs ;
b . A r ra y  p ro c e s so r s ;
c . D ig i ta l  s ig n a l  p ro c e s so rs ;
d . L o g ic  p ro c e sso rs ;
e . E q u ip m e n t  d e s ig n e d  fo r  " im a g e  e n h a n c e m e n t " ;
f . E q u ip m e n t  d e s ig n e d  fo r  "s ig n a l  p ro c e s s in g " .

N o te  2 T h e  c o n t ro l  s ta tu s  o f  th e  "d ig i ta l  c o m p u te rs "  a n d  re la te d  e q u ip m e n t  d e sc r ib e d  in  4 .A .3
is  d e te rm in e d  b y  th e  c o n t ro l  s ta tu s  o f  o th e r  e q u ip m e n t  o r  sy s te m s p ro v id e d :
a . T h e  "d ig i ta l  c o m p u te rs "  o r  re la te d  e q u ip m e n t  a re  e sse n t ia l  fo r  th e  o p e ra t io n  o f

th e  o th e r  e q u ip m e n t  o r  sy s te m s;
b . T h e  "d ig i ta l  c o m p u te rs "  o r  re la te d  e q u ip m e n t  a re  n o t  a  "p r in c ip a l  e le m e n t"  o f

th e  o th e r  e q u ip m e n t  o r  sy s te m s;  a n d
N .B .1 T h e  c o n t ro l  s ta tu s  o f  "s ig n a l  p ro c e s s in g ”  o r  " i m a g e  e n h a n c e m e n t"

e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  o th e r  e q u ip m e n t  w i th  fu n c t io n s
l im i te d  to  th o se  re q u i re d  fo r  th e  o th e r  e q u ip m e n t  is  d e te rm in e d  b y  th e
c o n t ro l  s ta tu s  o f  th e  o th e r  e q u ip m e n t  e v e n  i f i t  e x c e e d s  th e  "p r in c ip a l
e le m e n t"  c r i te r io n.

N .B .2 F o r  th e  c o n t ro l  s ta tu s  o f  "d ig i ta l  c o m p u te r s "  o r  re la te d  e q u ip m e n t  fo r
te le c o m m u n ic a t io n s  e q u ip m e n t ,  se e  C a te g o ry  5 ,  P a r t  1
(Te le c o m m u n ic a t io n s ).

c . T h e  " te c h n o lo g y "  fo r  th e  "d ig i ta l  c o m p u te r s "  a n d  re la te d  e q u ip m e n t  is
d e te rm in e d  b y  4 .E .

4 . A . 3 . a . D es ig n ed  o r  m od i f i ed  fo r  " fa u l t  to le r a n ce " ;

N o te F o r  th e  p u rp o se s  o f  4 .A .3 .a .,  "d ig i ta l  c o m p u te rs "  a n d  re la te d  e q u ip m e n t  a re  n o t
c o n s id e re d  to  b e  d e s ig n e d  o r  m o d i f ie d  fo r  " fa u l t  to le ra n c e "  i f  th e y  u t i l i se  a n y  o f
th e  fo l lo w in g :
1 . E r ro r  d e te c t io n  o r  c o r re c t io n  a lg o r i th m s in  " m a in  s to ra g e " ;
2 . T h e  in te rc o n n e c t io n  o f  t w o  "d ig i ta l  c o m p u te rs "  s o  th a t ,  i f  th e  a c t iv e  c e n t ra l

p ro c e ss in g  u n i t  fa i l s ,  a n  id l in g  b u t m i r ro r in g  c e n t ra l  p ro c e ss in g  u n i t  c a n
c o n t in u e  th e  sy s te m 's  fu n c t io n in g ;

3 . T h e  in te rc o n n e c t io n  o f  t w o  c e n t ra l  p ro c e ss in g  u n i ts  b y  d a ta  c h a n n e ls  o r  b y
u s in g  sh a re d  s to ra g e  to  p e rm i t  o n e  c e n t ra l  p ro c e s s in g  u n i t  to  p e r fo rm  o th e r
w o rk  u n t i l  th e  se co n d  c e n t ra l  p ro c e ss in g  u n i t  fa i l s ,  a t  w h ic h  t im e  th e  f i r s t
c e n t ra l  p ro c e s s in g  u n i t  ta k e s  o v e r  in  o rd e r  to  c o n t in u e  th e  sy s te m 's
fu n c t io n in g ;  o r

4 . T h e  sy n c h ro n is a t io n  o f  t w o  c e n t ra l  p ro c e ss in g  u n i ts  b y  "s o f t w a re "  so  th a t
o n e  c e n t ra l  p ro c e ss in g  u n i t  re c o g n ise s  w h e n  th e  o th e r  c e n t ra l  p ro c e ss in g
u n i t  fa i l s  a n d  re c o v e rs  ta sk s  f ro m  th e  fai l in g  u n i t .
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4 . A . 3 . b . "D ig i ta l  c om p u t e r s "  h a v in g  a  " com p o s i te  th e o r e t ica l  p e r fo r m a n c e"  ( "C T P " )  ex c ee d in g
2 8 ,0 0 0  M t op s ;

c . "E le c t r on ic  a ss em b l ie s "  sp e c ia l l y  d es ig n e d  o r  m o d i f ied  fo r  en h an c in g  p e r fo r m a n ce  b y
a g g r eg a t ion  o f " c om p u t in g  e lem en ts "  ( " C E s" )  s o  th a t  th e  "C T P "  o f th e  a g g r eg a t ion  ex c e ed s
th e  l im it  in  4 .A .3 .b . ;
N o te  1 4 .A .3 .c .  a p p l ie s  o n ly  to  "e le c t ro n ic  a sse m b l ie s "  a n d  p ro g r a m m a b le

in te rc o n n e c t io n s  n o t  e x c e e d in g  th e  l im i t  in  4 .A .3 .b .  w h e n  sh ip p e d  a s
u n in te g ra te d  "e le c t ro n ic  a s se m b l ie s " .  I t  d o e s  n o t  a p p ly  to  "e le c t ro n ic
a sse m b l ie s "  in h e re n t ly  l im i te d  b y  n a tu re  o f  th e i r  d e s ig n  fo r  u se  a s  re la te d
e q u ip m e n t  c o n t ro l le d  b y  4 .A .3 .d .,  o r  4 .A .3 .e .

N o te  2 4 .A .3 .c .  d o e s  n o t  c o n t ro l  "e le c t ro n ic  a sse m b l ie s "  s p e c ia l ly  d e s ig n e d  fo r  a
p ro d u c t  o r  fa m i ly  o f  p ro d u c ts  w h o se  m a x i m u m  c o n f ig u ra t io n  d o e s  n o t  e x c e e d  th e
l im i t  o f  4 .A .3 .b .

d . G r a p h ics  a cc e l e r a to r s  a n d  g r a ph ics  c op r o c es s o r s  ex c e ed in g  a  " th r ee  d im en s ion a l  Vec t o r
R a t e "  o f 2 0 0 ,0 0 0 ,0 0 0 ;

e . E q u ip m en t  p e r fo r m in g  an a log u e - t o -d ig i ta l  con v e r s ion s  ex c e ed in g  th e  l im its  in  3 .A .1 .a .5 ;

f . D e le t ed ;

g . E q u ip m en t  sp e c ia l l y  d e s ig n ed  to  p r o v i d e  ex t e r n a l in te r con n ec t i on  o f " d ig i ta l  com p u t e r s "  o r
a ss o c ia ted  eq u ip m en t  w h ich  a l lo w s  c om m u n ica t ion s  a t  d a ta  ra tes  ex c e ed in g  1 ,2 5  G b yt e /s .
N o te 4 .A .3 .g . d o e s  n o t  c o n t ro l  in te rn a l  in te rc o n n e c t io n  e q u ip m e n t  (e .g . ,  b a c k p la n e s ,

b u se s ),  p a s s iv e  in te rc o n n e c t io n  e q u ip m e n t ,  "n e t w o rk  a c c e s s  c o n t ro l le r s "  o r
"c o m m u n ic a t io n s  c h a n n e l  c o n t ro l le rs " .

4 . A . 4 . C om p u t e r s ,  a s  fo l lo w s ,  a n d  sp e c ia l l y  d es ig n ed  r e la ted  eq u ip m en t ,  " e le c t r on ic  a ss em b l ie s "  a n d
c om p on en ts  th e r e fo r :
a . "S ys t o l i c  a r r a y c om p u te r s " ;
b . "N eu r a l  com p u t e r s " ;
c . "O p t i ca l  c om p u t e r s "
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4 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T  -  N on e

4 . C . M AT E R I A L S  -  N on e

4 . D . S O F T W A R E

N o te T h e  c o n t ro l  s ta tu s  o f  "so f t w a re "  fo r  th e  "d e v e lo p m e n t " ,  "p ro d u c t io n " ,  o r  "u se "  o f  e q u ip m e n t
d e sc r ib e d  in  o th e r  C a te g o r ie s  is  d e a l t  w i th  in  th e  a p p ro p r ia te  C a te g o ry.  T h e  c o n t ro l  s ta tu s
o f  "so f t w a re "  fo r  e q u ip m e n t  d e sc r ib e d  in  th is  C a te g o ry  is  d e a l t  w i th  h e re in .

4 . D . 1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t" ,  " p r od u c t i on "  o r  " u se "  o f
eq u ip m en t  o r  " s o ft w a r e "  c on t r o l led  b y 4 . A .  o r  4 .D .

2 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  s u p p o r t  " tech n o l og y "  c on t r o l led  b y  4 .E .

3 . S p e c i f i c  " s o ft w a r e " ,  a s  fo l l o w s :

a . O p er a t in g  s ys t em  "s o ft w a r e " ,  " s o ft w a r e "  d e v e l op m en t  too l s  a n d  com p i le r s  sp ec ia l l y
d e s ig n ed  fo r  "m u l t i -d a ta -s t r ea m  p r oc es s in g "  eq u ip m en t ,  in  " sou r c e  c od e " ;

b . D e le t ed

c . "S o ft w a r e "  h a v in g  ch a r a c te r is t ics  o r  p e r fo r m in g  fu n c t i on s  ex c ee d in g  th e  l im i ts  in
C a teg o r y 5 ,  P a r t  2  ( " In fo r m a t ion  S e c u r i ty " ) ;
N o te   4 .D .3 .c .  d o e s  n o t  c o n t ro l  " so f t w a re "  w h e n  a c c o m p a n y in g  i ts  u se r  fo r  th e  u se r 's

p e rso n a l  u se .

d . O p er a t in g  s ys t em s sp e c ia l l y  d e s ig n ed  fo r  " r ea l  t im e  p r oce s s in g "  eq u ip m en t  w h ich
g u a r an tees  a  "g l o ba l  in te r r u p t  la ten c y t im e"  o f le ss  th a n  2 0  µ s .

4 . E . T E C H N O L O G Y

4 . E . 1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e ,  fo r  th e  "d e v e l op m en t" ,  " p r od u c t ion "  o r
"u s e "  o f e q u ip m en t  o r  " so ft w a r e "  c on t r o l led  b y  4 .A .  o r  4 .D .
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T E C H N IC A L  N O T E  O N  "C O M P O S IT E  T H E O R E T IC A L  P E R F O R M A N C E "  ( " C T P " )

A b b r e v ia t i on s  u se d  in  th is  Tech n ica l  N o t e

"C E "  "c o m p u t in g  e le m e n t"  (ty p ic a l ly  a n  a r i th m e t ic  lo g ic a l u n i t )
F P  f lo a t in g  p o in t
X P f ix e d  p o in t
t  e x e c u t io n  t im e
X O R e x c lu s iv e  O R
C P U c e n t ra l  p ro c e s s in g  u n i t
T P th e o re t ic a l  p e r fo rm a n c e  (o f  a  s in g le  "C E " )
"C T P " "c o m p o s i te  th e o re t ic a l  p e r fo rm a n c e "  (m u l t ip le  "C E s " )
R e f fe c tiv e  c a lc u la t in g  ra te
W L w o rd  le n g th
L  w o rd  le n g th  a d ju s tm e n t
*  m u l t ip l y

E x e c u t io n  t im e  't '  i s  ex p re sse d  in  m ic ro se c o n d s ,  T P  a n d  " C T P "  a re  e x p re s se d  in  mi l l io n s  o f  th e o re t ic a l
o p e ra t io n s  p e r  se c o n d  (M to p s ) a n d  W L  is  e x p re s se d  in  b i ts .

O u t l in e  o f "C T P "  ca lcu la t ion  m e th o d

"C T P "  is  a  m ea su r e  o f c om p u ta t ion a l  p e r fo r m a n ce  g i ven  in  M top s .  In  ca lcu la t in g  th e
"C T P "  o f a n  a g g r eg a t ion  o f "C E s "  th e  fo l l o w in g  th r ee  s te p s  a r e  r eq u i r ed :

1 . C a lcu la te  th e  e ffe c t i ve  ca lcu la t in g  ra te  R  fo r  ea ch  "C E " ;
2 . A p p l y  th e  w o r d  len g th  a d ju s tm en t  (L )  to  th e  e ffe c t iv e  ca l cu la t in g  r a te  (R ) ,  r esu l t in g  in  a

T h eo r e t ica l  P e r fo r m a n ce  (T P )  fo r  ea ch  "C E " ;
3 . I f  th e r e  is  m o r e  th a n  on e  "C E " ,  c om b in e  th e  T P s ,  r esu l t in g  in  a  "C T P "  fo r  th e  a g g r eg a t ion .
D e ta i ls  fo r  th ese  s te p s  a r e  g iv en  in  th e  fo l lo w in g  se c t i on s .

N o t e  1 F o r  a g g r eg a t ion s  o f m u l t ip le  "C E s"  w h ich  h a ve  b o th  sh a r ed  a n d  u n sh a r ed  m em or y
su bs ys t em s,  th e  ca lcu la t ion  o f " C T P "  is  c om p l e t ed  h ie r a r ch ica l ly,  in  tw o  s te p s :  f i r s t ,
a g g r eg a te  th e  g r ou p s  o f "C E s"  sh a r in g  m em or y;  s e c on d ,  ca lcu la te  th e  "C T P "  o f th e
g r ou p s  u s in g  th e  ca lcu la t i on  m e th od  fo r  m u l t ip le  " C E s "  n o t  sh a r in g  m em or y.

N o t e  2 "C E s"  th a t  a r e  l im ited  to  in p u t /ou tp u t  a n d  p e r ip h er a l  fu n c t ion s  (e .g . ,  d isk  d r iv e ,
c om m u n ica t ion  a n d  v id e o  d isp la y c on t r o l le r s )  a r e  n o t  a g g r eg a ted  in to  th e  "C T P "
ca lcu la t i on .
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T h e  fo l l o w in g  ta b le  sh o w s  th e  m e th od  o f ca lcu la t in g  th e  E ffe c t iv e  C a lc u la t in g  R a te  R  fo r  ea ch  "C E " :
S tep  1 :  T h e  e ffe c t i ve  ca lcu la t in g  ra te  R

 F o r  " C E s"  I m p le m e n t in g :

 N o t e E v e r y  " C E"  m u s t  b e  e v a lu a te d  

in d e p e n d e n t l y.

 E f f e c t i v e  c a l c u la t in g  R a t e ,  R

 X P  o n ly

 ( R  x p )

         1

   3 * ( t  x p  a d d)

 i f  n o  a d d  is  im p le m e n t e d  u s e :

         1

   ( t  x p  m u l t)

 I f  n e ith e r  a d d  n o r  m u lt ip l y  is  im p le m e n t e d  u s e  th e

 fa s t e s t  a v a i la b le  a r i t h m e t i c  o p e r a t io n  a s  f o l l o w s :

       1

   3 *  t  x p

 S e e  N o t e s  X  &  Z

 F P  o n ly

 ( R  f p )

 m a x       1             1

  t  f p  a d d    
,   t  f p  m u l t

 S e e  N o t e s  X  &  Y

 B o th  F P  a n d  X P

 ( R )

 C a lc u la t e  b o th

 R  x p ,  R  f p

 F o r  s im p le  l o g i c  p r o c e s s o r s  n o t  im p le m e n t in g

 a n y  o f  t h e  s p e c i f i e d  a r i t h m e t i c  o p e r a t io n s .

       1

  3  *  t  lo g

 W h e r e  t  lo g is  th e  e x e c u t e  t im e  o f  th e  X O R ,  o r  f o r

 l o g i c  h a r d w a r e  n o t  im p le m e n t in g  th e  X O R ,  th e

 fa s t e s t  s im p le  l o g i c  o p e r a t io n .

 S e e  N o t e s  X  &  Z

 F o r  s p e c ia l l o g i c  p r o c e s s o r s  n o t  u s in g  a n y  o f

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

 R  =  R' *  W L /6 4

 W h e r e  R' is  th e  n u m b e r  o f  r e s u lt s  p e r  s e c o n d ,  W L

 is  th e  n u m b e r  o f  b i t s  u p o n  w h ic h  th e  lo g i c

 o p e r a t io n  o c c u r s ,  a n d  6 4  is  a  fa c t o r  t o  n o r m a l i z e

 to  a  6 4  b it  o p e r a t i o n .
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N o t e  W F or  a  p ip e l in ed  "C E "  ca p a b le  o f e x e c u t in g  u p  to  on e  a r i th m e t ic  o r  log ic  op e r a t ion  e v e r y c l o ck  c yc l e
a fte r  th e  p ip e l in e  is  fu l l ,  a  p ip e l in ed  r a te  ca n  be  es ta b l ish ed .  T h e  e ffe c t i ve  ca lcu la t in g  r a te  (R )  fo r  su ch
a  "C E "  is  th e  fa s te r  o f th e  p ip e l in ed  r a te  o r  n on -p ip e l in ed  ex e cu t i on  ra te .

N o t e  X F o r  a  "C E "  w h ich  p e r fo r m s  m u l t ip le  op e r a t ion s  o f a  sp e c i f i c  t yp e  in  a  s in g le  c yc l e  (e .g . ,  tw o  a d d i t ion s
p e r  c yc l e  o r  tw o  id en t ica l  log ic  op e r a t ion s  p e r  c yc l e ) ,  th e  ex e cu t i on  t im e  t  i s  g iven  b y :

t  =                                c yc le  t im e
 th e  n u m b er  o f id en t ica l  op e r a t ion s  p e r  m a ch in e  c yc l e

"C E s"  w h i ch  p e r fo r m  d i f fe r en t  typ e s  o f a r i th m e t ic  o r  log ic  op e r a t ion s  in  a  s in g le  m a ch in e  c yc l e  a r e  to
b e  t r ea ted  a s  m u l t ip le  se p a r a te  " C E s"  p e r fo r m in g  s im u l ta n eou s l y (e .g . ,  a  "C E "  p e r fo r m in g  an  a d d i t ion
a n d  a  m u l t ip l i ca t ion  in  on e  c yc le  is  t o  b e  t r ea ted  a s  t w o  " C E s" ,  th e  f i r s t  p e r fo r m in g  a n  a d d i t ion  in  on e
c yc le  a n d  th e  sec on d  p e r fo r m in g  a  m u l t ip l i ca t ion  in  on e  c yc l e ) .
I f  a  s in g le  "C E "  h a s  b o th  sca la r  fu n c t ion  a n d  v ec t o r  fu n c t i on ,  u se  th e  sh o r te r  ex e cu t i on  t im e  va lu e .

N o t e  Y F o r  th e  "C E "  th a t d o es  n o t  im p lem en t  F P  a d d  o r  F P  m u l t ip l y,  bu t  th a t  p e r fo r m s  F P  d iv id e :

1
R  fp  =

t fp d i v id e

I f  th e  "C E "  im p lem en ts  F P  r e c ip r o ca l  bu t  n o t  F P  a d d ,  F P  m u l t ip l y  o r  F P  d i v id e ,  th en

1
R  fp  =

t fp r e c ip r o c a l

I f  n on e  o f th e  sp ec i f i ed  in s t r u c t ion s  is  im p lem en ted ,  th e  e ffe c t iv e  F P  r a te  is  0 .

N o t e  Z In  s im p le  log ic  op e r a t ion s ,  a  s in g le  in s tr u c t ion  p e r fo r m s  a  s in g le  log ic  m a n ip u la t ion  o f n o  m or e  th a n
tw o  o p e r a n d s  o f g i v en  len g th s .
In  com p l ex  l og ic  op e r a t ion s ,  a  s in g le  in s tr u c t ion  p e r fo r m s  m u l t ip le  log i c  m a n ip u la t ion s  to  p r od u c e  on e
o r  m or e  r esu l ts  fr om  t w o  o r  m o r e  op e r a n d s .
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N o t e  Z
R a t es  sh ou ld  b e  ca lc u la ted  fo r  a l l  su p p o r ted  o p e r a n d  len g th s  con s id e r in g  bo th  p ip e l in ed  op e r a t ion s  ( i f
su p p o r ted ) ,  a n d  n on -p ip e l in ed  op e r a t ion s  u s in g  th e  fa s tes t  ex e cu t in g  in s tr u c t ion  fo r  ea ch  op e r a n d
len g th  ba sed  on :
1 . P ip e l in ed  o r  r eg is te r - to - r eg is t e r  op e r a t ion s .  E x c lu d e  e x t r a o r d in a r i l y  sh o r t  ex e cu t i on  t im es

g en er a ted  fo r  op e r a t ion s  on  a  p r ed e t e r m in ed  op e r a n d  o r  op e r a n d s  ( fo r  ex a m p le ,  m u l t ip l i ca t ion  b y
0  o r  1 ) .  I f  n o  r eg is te r - to - r eg is t e r  op e r a t ion s  a r e  im p lem en ted ,  c on t in u e  w i th  (2 ) .

2 . T h e  fa s t e r  o f r eg is te r - to -m em or y o r  m em or y - t o - r eg is t e r  op e r a t ion s ;  i f  th ese  a ls o  d o  n o t  ex is t ,
th en  con t in u e  w i th  (3 ) .

3 . M em or y - to -m em or y.

In  ea ch  ca se  a b o v e ,  u s e  th e  sh o r tes t  ex e cu t i on  t im e  ce r t i f ied  b y  th e  m a n u fa c tu r e r.

S tep  2 : T P  fo r  ea ch  su p p o r ted  o p e r a n d  len g th  W L

A d ju s t  th e  e ffe c t i ve  r a te  R  ( o r  R1)  b y  th e  w o r d  len g th  a d ju s tm en t  L  a s  fo l lo w s :

T P  =  R  *  L ,
w h er e  L  =  (1 /3  +  W L /9 6 )

N o t e T h e  w o r d  len g th  W L  u s ed  in  th es e  ca lc u la t ion s  is  th e  op e r a n d  len g th  in  b i ts .  ( I f  a n
op er a t ion  u se s  op e r a n d s  o f d i f fe r en t  len g th s ,  se le c t  th e  la rg es t  w o r d  len g th . )

T h e  c om b in a t ion  o f a  m a n t issa  A L U  a n d  a n  ex p on en t  A L U  o f a  f l oa t in g  p o in t  p r oce ss o r  o r
u n i t i s  con s id e r ed  to  b e  on e  "C E "  w i th  a  W or d  L en g th  (W L )  eq u a l  to  th e  n u m b er  o f b i ts  in
th e  d a ta  r ep r esen ta t ion  ( typ i ca l l y  3 2  o r  6 4 )  fo r  p u r p os e s  o f th e  "C T P "  ca lcu la t ion .

T h is  a d ju s tm en t  is  n o t  a p p l ied  to  sp ec ia l iz ed  l og i c  p r o ces s o r s  w h ich  d o  n o t  u se  X O R  in s t r u c t ion s .  In
th is  ca se  T P  =  R .

S e l e c t  th e  m a x im u m  r esu l t in g  va lu e  o f T P  fo r :

E a ch  X P - on l y " C E "  ( Rx p) ;
E a ch  F P - on l y "C E "  ( Rfp ) ;
E a ch  co m b in ed  F P  a n d  X P  "C E "  ( R ) ;
E a ch  s im p le  log i c  p r o c es s o r  n o t  im p lem en t in g  a n y o f th e  sp e c i f ie d  a r ith m e t ic  op e r a t ion s ;
a n d
E a ch  sp e c ia l  log ic  p r o c e ss o r  n o t  u s in g  an y o f th e  sp e c i f ie d  a r i th m e t ic  o r  log i c  op e r a t ion s .
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S tep  3 : "C T P "  fo r  a g g r eg a t ion s  o f "C E s " ,  in c lu d in g  C P U s.

F o r  a  C P U  w i th  a  s in g le  "C E " ,
"C T P "  =  T P

( fo r  "C E s"  p e r fo r m in g  b o th  f ix e d  a n d  f loa t in g  p o in t  op e r a t ion s
T P  =  m a x  (T Pfp  ,  T Px p) )

"C T P "  fo r  a g g r eg a t ion s  o f m u l t ip le  " C E s "  o p e r a t in g  s im u l tan eou s l y is  ca lcu la t ed  a s  fo l l o w s :

N o t e  1 F o r  a g g r eg a t ion s  th a t  d o  n o t  a l lo w  a l l  o f th e  " C E s "  to  r u n  s im u l tan eou s l y,  th e  p os s i b le
c om b in a t ion  o f "C E s"  th a t  p r ov id e s  th e  la rg es t  "C T P "  sh o u ld  b e  u s ed .  T h e  T P  o f ea ch
c on t r ibu t in g  "C E "  is  to  b e  ca lc u la ted  a t  i ts  m a x im u m  va lu e  th eo r e t i ca l l y  p o ss i b l e
b e fo r e  th e  "C T P "  o f th e  c om b in a t ion  is  d e r ived .
N . B . To  d e te r m in e  th e  p os s i b le  c om b in a t ion s  o f s im u l ta n e ou s ly  o p e r a t in g  "C E s" ,

g en e r a te  a n  in s tr u c t ion  seq u en c e  th a t  in i t ia tes  op e r a t ion s  in  m u l t ip le  " C E s" ,
b eg in n in g  w i th  th e  s lo w e s t  "C E "  ( th e  on e  n eed in g  th e  la rg es t  n u m b er  o f c yc l es
to  c o m p le t e  i ts  o p e r a t ion )  a n d  en d in g  w i th  th e  fa s tes t  "C E " .  A t  ea ch  cy c l e  o f
th e  seq u en c e ,  th e  com b in a t ion  o f " C E s"  th a t  a r e  in  op e r a t ion  d u r in g  th a t  c yc le
is  a  p os s i b le  c o m b in a t ion .  T h e  in s t r u c t ion  seq u en c e  m u s t  ta k e  in to  a c c ou n t  a l l
h a r d w a r e  a n d /o r  a r ch i tec tu r a l  con s t r a in ts  on  ov e r la p p in g  op e r a t ion s .

N o t e  2 A  s in g le  in teg r a ted  c i r cu i t  ch ip  o r  b oa r d  a ssem b l y  m a y  co n ta in  m u l t ip le  " C E s" .

N o t e  3 S im u l ta n eo u s  op e r a t ion s  a r e  a ssu m ed  t o  ex i s t  w h en  th e  co m p u t e r  m a n u fa c tu r e r  c la im s
c on cu r r en t , p a ra l le l  o r  s im u l tan eou s  op e r a t ion  o r  ex e cu t ion  in  a  m an u a l  o r  b r o ch u r e
fo r  th e  com p u t e r.

N o t e  4 "C T P "  va lu es  a r e  n o t  to  b e  a g g r eg a ted  fo r  "C E "  c om b in a t ion s  ( in te r )con n ec t ed  b y
"L o ca l  A r ea  N e t w or k s" ,  W id e  A r ea  N e t w or k s ,  I /O  sh a r ed  con n ec t i on s /d e v ic e s ,  I /O
c on t r o l le r s  a n d  a n y c o m m u n ica t ion  in te r con n ec t i on  im p lem en ted  b y  s o ft w a r e .
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T E C H N IC A L  N O T E  O N  "C T P "

N o t e  5 "C T P "  va lu es  m u s t  b e  a g g r eg a t ed  fo r  m u l t ip le  " C E s "  sp ec ia l l y  d e s ig n ed  t o  en h a n ce
p er fo r m a n ce  b y  a g g r eg a t i on ,  op e r a t in g  s im u l tan eou s l y a n d  sh a r in g  m em or y, -  o r
m u l t ip le  m em or y/ "C E " -  c om b in a t ion s  o p e r a t in g  s im u l ta n eou s l y u t i l i s in g  sp e c ia l l y
d e s ig n ed  h a r d w a r e .
T h is  a g g r eg a t ion  d o e s  n o t  a p p l y t o  " e l e c t r on ic  a ss em b l ies "  d es c r ib ed  in  4 .A .3 .c .

"C T P "  =  T P1 +  C2 *  T P 2 +  . ..  +  Cn *  T P n,

w h e r e  th e  T P s  a r e  o r d e r ed  b y  va lu e ,  w i th  T P1 be in g  th e  h ig h es t ,  T P2  be in g  th e  sec on d
h igh es t ,  . .. , an d  T Pn be in g  th e  lo w es t .  Ci  i s  a  c oe ff ic i en t  d e te r m in ed  b y  th e  s t r en g th  o f
th e  in te r con n ec t i on  b e t w e en  "C E s" ,  a s  fo l l o w s :

F o r  m u l t ip le  "C E s"  op e r a t in g  s im u l tan eou s l y a n d  sh a r in g  m em or y:

C 2 =  C3 =  C4 =  . ..  =  Cn =  0 .7 5

N o t e  1 W h en  th e  "C T P "  ca l cu la ted  b y  th e  a b o v e  m e th od  d o e s  n o t  ex c e ed  1 9 4  M t o p s ,  th e
fo l l o w in g  fo r m u la  m a y b e  u s ed  t o  ca l cu la te  Ci :

C i =  0 .7 5 ( i  =  2 , .. . , n )
��

w h er e  m  =  th e  n u m ber  o f " C E s"  o r  g r ou p s  o f "C E s"  sh a r in g  a cce ss .

p r o v id ed :
1 . T h e  T Pi  o f ea ch  "C E "  o r  g r ou p  o f "C E s "  d oe s  n o t  ex c e ed  3 0  M t o p s ;
2 . T h e  "C E s"  o r  g r ou p s  o f "C E s "  sh a r e  a cc es s  to  m a in  m em or y ( ex c lu d in g  ca ch e

m em or y )  o v e r  a  s in g le  ch an n e l ;  a n d
3 . O n l y on e  "C E "  o r  g r ou p  o f " C E s "  ca n  h a ve  u s e  o f th e  ch a n n e l  a t  an y g i v en  t im e .
N . B . T h is  d oe s  n o t  a p p l y t o  i tem s c on t r o l led  u n d e r  C a teg o r y 3 .

N o t e  2 "C E s"  sh a r e  m em or y i f  th e y a c ce ss  a  c o m m on  seg m en t  o f  s o l id  s ta te  m em or y.  T h is
m em or y m a y  in c lu d e  ca ch e  m em or y,  m a in  m em or y o r  o th e r  in te rn a l m em or y.
P e r ip h e r a l  m em or y d e v i c es  su ch  a s  d isk  d r ive s ,  ta p e  d r ive s  o r  R A M  d isk s  a r e  n o t
in c lu d ed .
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T E C H N IC A L  N O T E  O N  "C T P "

F o r  M u l t ip le  "C E s "  o r  g r ou p s  o f " C E s"  n o t  sh a r in g  m em or y,  in te r c on n ec te d  b y on e  o r  m o r e  d a ta
ch a n n e ls :

C i  =  0 .7 5  *  ki ( i  =  2 , .. . , 3 2 )  (se e  N o t e  be l o w )
=  0 .6 0  *  ki ( i  =  3 3 , .. .  ,  6 4 )
=  0 .4 5  *  ki ( i  =  6 5 , .. .  ,  2 5 6 )
=  0 .3 0  *  ki ( i  >  2 5 6 )

T h e  va lu e  o f Ci  i s  ba se d  on  th e  n u m ber  o f "C E s" ,  n o t  th e  n u m b er  o f n od es .

w h er e  ki  =  m in  (Si /K r,  1 ) ,  an d
 K r =  n o r m a l iz in g  fa c to r  o f 2 0  M B y t e /s .
 Si  =  su m  o f th e  m a x im u m  d a ta  r a tes  ( in  un i ts  o f M B y t e /s )  fo r  a l l  d a ta  ch a n n e ls

c on n ec t ed  to  th e  it h  "C E "  o r  g r ou p  o f "C E s"  sh a r in g  m em or y.

W h en  ca lc u la t in g  a  Ci  fo r  a  g r ou p  o f " C E s " ,  th e  n u m b er  o f th e  f i r s t  "C E "  in  a  g r ou p  d e t e r m in es
th e  p r op e r  l im i t fo r  Ci .  F o r  ex a m p le ,  in  an  a g g r eg a t ion  o f g r ou p s  c on s is t in g  o f 3  " C E s"  ea ch ,  th e
2 2 n d  g r ou p  w i l l  c on ta in  "C E "6 4, "C E "6 5 an d  "C E "6 6.  T h e  p r op e r  l im i t fo r  Ci  fo r  th is  g r ou p  is  0 .6 0 .

A g g r eg a t i on  (o f "C E s"  o r  g r ou p s  o f "C E s " )  sh o u ld  b e  fr om  th e  fa s te s t - to -s l o w e s t ;  i .e . :
T P1 >  T P2 >  . .. . > T Pn ,  an d

in  th e  ca s e  o f -T Pi  =  T Pi +  1 ,  fr om  th e  la rg es t  to  s m a l les t ;  i .e . :
C i >  C i  +  1

N o t e   T h e  ki  fa c t o r  is  n o t  to  b e  a p p l ie d  to  "C E s"  2  to  1 2  i f  th e  T Pi  o f th e  "C E "  o r  g r ou p  o f
"C E s"  is  m o r e  th a n  5 0  M top s ;  i .e . ,  Ci  fo r  "C E s "  2  to  1 2  is  0 .7 5 .
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P a r t  1  - T E L E C O M M U N IC AT I O N S

N o te  1 T h e  c o n t ro l  s ta tu s  o f  c o m p o n e n ts ,  " la se r s " ,  te s t  a n d  "p ro d u c t io n "  e q u ip m e n t  a n d  " so f t w a re "  th e re fo r
w h ic h  a re  sp e c ia l ly  d e s ig n e d  fo r  te le c o m m u n ic a t io n s  e q u ip m e n t  o r  sy s te m s is  d e te rm in e d  in
C a te g o ry  5 ,  P a r t  1 .

N o te  2 " D ig i ta l  c o m p u te rs " ,  re la te d  e q u ip m e n t  o r  "so f t w a re " ,  w h e n  e sse n t ia l  fo r  th e  o p e ra t io n  a n d  su p p o r t  o f
te le c o m m u n ic a t io n s  e q u ip m e n t  d e sc r ib e d  in  th is  C a te g o ry,  a re  re g a rd e d  a s  sp e c ia l ly  d e s ig n e d
c o m p o n e n ts ,  p ro v id e d  th e y  a re  th e  s ta n d a rd  m o d e ls  c u s to m a r i ly  su p p l ie d  b y  th e  m a n u fa c tu re r.  T h is
in c lu d e s  o p e ra t io n ,  a d m in is t r a t io n ,  m a in te n a n c e ,  e n g in e e r in g  o r  b i l l in g  c o m p u te r  sy s te m s.

5 . A . 1 . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

a . A n y t yp e  o f te le c om m u n ica t ion s  eq u ip m en t  h a v in g  an y o f  th e  fo l l o w in g  ch a r a c te r is t ics ,
fu n c t i on s  o r  fea tu r es :

1 . S p e c ia l l y  d e s ig n ed  t o  w i th s ta n d  tr a n s i to r y e l e c t r on ic  e ffec ts  o r  e le c t r om a g n e t i c  p u ls e
e ffe c ts ,  b o th  a r is in g  fr om  a  n u c lea r  ex p lo s i on ;

2 . S p e c ia l l y  h a r d en ed  to  w i th s ta n d  g a m m a ,  n eu t r on  o r  ion  r a d ia tion ;  o r
3 . S p e c ia l l y  d e s ig n ed  t o  o p e r a te  ou ts id e  th e  tem p er a tu r e  r a n g e  fr om  2 1 8  K  ( -5 5 ° C )  t o

3 9 7  K  (1 2 4 ° C ) .
N o te 5 .A .1 .a .3 . a p p l ie s  o n ly  to  e lec t ro n ic  e q u ip m e n t .

N o te 5 .A .1 .a .2 . a n d  5 .A .1 .a .3 . d o  n o t  c o n t ro l  e q u ip m e n t  d e s ig n e d  o r  m o di f ie d  fo r  u se  o n
b o a rd  sa tel l i te s .

5 . A . 1 . b . Te le c o m m u n ica t ion  t r an sm iss ion  eq u ip m en t  a n d  sys tem s,  a n d  sp ec ia l l y  d e s ig n ed
c om p on en ts  a n d  a cc es s o r ies  th e r e fo r,  h a v in g  an y o f th e  fo l l o w in g  ch a r a c te r is t ics ,  fu n c t ion s
o r  fea tu r es :

1 . B e in g  u n d e r w a t e r  co m m u n ica t ion s  s ys t em s h a v in g  a n y o f  th e  fo l lo w in g
ch a r a c te r is t ics :
a . A n  a co u s t ic  ca r r ier  fr eq u en c y o u ts id e  th e  ra n g e  fr om  2 0  k H z  t o  6 0  k H z ;
b . U s in g  a n  e lec t r om a g n e t ic  ca r r ier  fr eq u en c y b e l o w  3 0  k H z ;  o r
c . U s in g  e le c t r on ic  b ea m  s te e r in g  tech n iq u es ;
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5 . A . 1 . b . 2 . B e in g  r a d io  eq u ip m en t  op e r a t in g  in  th e  1 .5  M H z  to  8 7 .5  M H z  ba n d  a n d  h a v in g  a n y o f
th e  fo l lo w in g  ch a r a c te r is t ics :
a . In co r p o r a t in g  a d a p t ive  te ch n iq u es  p r o v id in g  m or e  th a n  1 5  d B  su p p r es s i on  o f a n

in te r fe r in g  s ig n a l;  o r
b . H a v in g  a l l  o f th e  fo l l o w in g :

1 . A u t om a t ica l l y  p r e d ic t in g  a n d  se lec t in g  fr eq u en c i es  a n d  " to ta l  d ig i ta l
t r an s fe r  r a tes "  p e r  ch a n n e l  to  op t im is e  th e  tr an sm iss i on ;  an d

2 . In co r p o r a t in g  a  l in ea r  p o w er  a m p l i f ie r  con fig u r a t ion  h a v in g  a  ca p a b i l i t y  to
su p p o r t  m u l t ip le  s ig n a ls  s im u l tan eou s l y a t  a n  ou tp u t  p ow er  o f 1  k W  o r
m or e  in  th e  1 .5  M H z  to  3 0  M H z  fr eq u en c y  r a n g e  o r  2 5 0  W  o r  m or e  in  th e
3 0  M H z  t o  8 7 .5  M H z  fr eq u en c y r a n g e ,  o v e r  a n  " in s ta n ta n eou s  ba n d w id th "
o f on e  o c ta ve  o r  m o r e  a n d  w i th  an  ou tp u t  h a r m on ic  a n d  d is to r t ion  con ten t
o f b e t te r  th an  -8 0  d B ;

5 . A . 1 . b . 3 . B e in g  r a d io  eq u ip m en t  em p lo yin g  " sp r ea d  s p ec t r u m "  te ch n iq u es ,  in c lu d in g  " fr eq u en c y
h op p in g "  tech n iq u es ,  h a v in g  a n y o f th e  fo l lo w in g  ch a r a c te r is t ics :
a . U s e r  p r og r a m m a b le  s p r ea d in g  co d e s ;  o r
b . A  to ta l  t r an sm i t ted  ba n d w id th  w h ich  is  1 0 0  o r  m o r e  t im es  th e  ba n d w id th  o f a n y

on e  in fo r m a t ion  ch a n n e l  an d  in  ex c e ss  o f 5 0  k H z ;
N o te 5 .A .1 .b .3 .b .  d o e s  n o t  c o n t ro l  ra d io  e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  u se

w i th  c iv i l  c e l lu la r  ra d io -c o m m u n ic a t io n s  sy s te m s.
N o te 5 .A .1 .b .3 . d o e s  n o t  c o n t ro l  e q u ip m e n t  d e s ig n e d  to  o p e ra te  a t  a n  o u tp u t  p o w e r

o f  1 .0  Wa t t  o r  le ss .

5 . A . 1 . b . 4 . B e in g  d ig i ta l ly  c on t r o l le d  r a d io  r ece i v e r s  h a v in g  a l l  o f th e  fo l l o w in g :
a . M or e  th a n  1 ,0 0 0  ch an n e ls ;
b . A  " fr eq u en c y  s w i tch in g  t im e"  o f les s  th an  1  m s ;
c . A u t om a t ic  s ea r ch in g  o r  sca n n in g  o f a  p a r t  o f th e  e le c t r om a g n e t i c  sp e c t r u m ;  an d
d . Id en t i f i ca t ion  o f th e  r ec e i ve d  s ig n a ls  o r  th e  t yp e  o f t r a n sm i t te r ;  o r
N o te 5 .A .1 .b .4 . d o e s  n o t  c o n t ro l  ra d io  e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  u se  w i th

c iv i l  c e l lu la r  ra d io -c o m m u n ic a t io n s  sy s te m s.

5 . A . 1 . b . 5 . E m p lo yin g  fu n c t ion s  o f d ig i ta l  " s ig n a l p r oc es s in g "  to  p r o v id e  v o i c e  c o d in g  a t  r a tes  o f
les s  th an  2 ,4 0 0  bi t /s .
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5 . A . 1 . c . 1 . [D e le t ed ]

2 . O p t ica l  f i b r e  ca b le s  a n d  a cc es s o r ies  d e s ig n ed  fo r  u n d e r w a te r  u s e .
N o te 5 .A .1 .c .2 .  d o e s  n o t  c o n t ro l  s ta n d a rd  c iv i l  te lec o m m u n ic a t io n  c a b le s  a n d

a c c e sso r ie s .
N .B .1 F o r  u n d e r w a te r  u m bi l ic a l  c a b le s ,  a n d  c o n n e c to rs  th e re fo r,  se e  8 .A .2 .a .3 .
N .B .2 F o r  f ib re -o p t ic  h u l l  p e n e t ra to rs  o r  c o n n e c to rs ,  se e  8 .A .2 .c .

5 . A . 1 . d . "E le c t r on ica l l y  s t ee r a b le  p h a se d  a r r a y a n ten n a e"  op e r a t in g  a bo v e  3 1  G H z .
N o te 5 .A .1 .d . d o e s  n o t  c o n t ro l  "e le c t ro n ic a l ly  s te e ra b le  p h a se d  a r ra y  a n te n n a e " fo r

la n d in g  sy s te m s w i th  in s t ru m e n ts  m e e t in g  IC A O  s ta n d a rd s  c o v e r in g  m ic ro w a v e
la n d in g  sy s te m s (M L S ).

5 . B . 1 . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

5 . B . 1 . a . E q u ip m en t  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  o r  a cc e sso r i e s  th e r e fo r,  sp e c ia l l y  d es ig n e d
fo r  th e  "d e v e l op m en t" ,  " p r od u c t i on "  o r  "u s e "  o f e q u ip m en t ,  fu n c t ion s  o r  fea tu r es  c on t r o l led
b y  C a t eg o r y 5  -  P a r t  1 .
N o te 5 .B .1 .a . d o e s  n o t  c o n t ro l  o p t ic a l  f ib re  c h a ra c te r iza t io n  e q u ip m e n t  n o t  u s in g

se m ic o n d u c to r  " la se rs " .

5 . B . 1 . b . E q u ip m en t  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  o r  a cc e sso r i e s  th e r e fo r,  sp e c ia l l y  d es ig n e d
fo r  th e  "d e v e l op m en t"  o f a n y o f th e  fo l l o w in g  te le c om m u n ica t ion  t ra n sm iss ion  o r  " s to r e d
p r og r a m m e c on t r o l led "  s w i t ch in g  eq u ip m en t :
1 . E q u ip m en t  em p l o y in g  d ig i ta l  tech n iq u es ,  in c lu d in g  "A s yn ch r on ou s  T r a n s fe r  M od e"

( "AT M " ) ,  d es ig n e d  to  op e r a te  a t  a  " to ta l  d ig i ta l tr an s fe r  r a te "  ex c e ed in g  1 .5  G b i t /s ;
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5 . B . 1 . b . 2 . E q u ip m en t  em p l o y in g  a  " la se r "  a n d  h a v in g  an y o f th e  fo l l o w in g :
a . A  t r an sm iss ion  w a v e len g th  ex c e ed in g  1 7 5 0  n m ;
b . P e r fo r m in g  "op t ica l  a m p l i f i ca t i on " ;
c . E m p lo yin g  c oh e r en t  op t i ca l  t ra n sm iss ion  o r  c oh e r en t  op t ica l  d e t ec t i on

tech n iq u es  (a ls o  ca l led  op t ica l  h e te r o d yn e  o r  h om od yn e  te ch n iq u es) ;  o r
d . E m p lo yin g  a n a log u e  t ech n iq u es  a n d  h a v in g  a  ba n d w id th  ex c ee d in g  2 .5  G H z ;

N o te   5 .B . l .b .2 .d . d o e s  n o t  c o n t ro l  e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  th e
"d e v e lo p m e n t"  o f  c o m m e rc ia l  T V  sy s te m s.

3 . E q u ip m en t  em p l o y in g  " op t ica l  s w i t ch in g " ;

4 . R a d i o  eq u ip m en t  em p l o y in g  q u a d r a tu r e -a m p l i tu d e -m o d u la t ion  (Q A M )  t ech n iq u es
a b o v e  le v e l  1 2 8 ;  o r

5 . E q u ip m en t  em p l o y in g  " c om m on  ch a n n e l  s ig n a l l in g "  op e r a t in g  in  e i th e r  n on -
a ss o c ia ted  o r  q u a s i -a ss o c ia te d  m o d e  o f op e r a t ion .

5 . C . 1 . M AT E R I A L S  -  N on e

5 . D . 1 . S O F T W A R E

5 . D . 1 . a . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t" ,  " p r od u c t i on "  o r  " u se "  o f
eq u ip m en t ,  fu n c t ion s  o r  fea tu r e s  c on t r o l led  b y  C a te g o r y 5  -  P a r t  1 .

b . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  s u p p o r t  " tech n o l og y "  c on t r o l led  b y  5 .E .1 .

c . S p e c i f i c  " s o ft w a r e "  a s  fo l l o w s :
1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  p r o v id e  ch a r a c te r is t ics ,  fu n c t i on s  o r

fea tu r es  o f e q u ip m en t  con t r o l led  b y  5 .A .1 .  o r  5 .B .1 . ;
2 . D e le t ed
3 . "S o ft w a r e " ,  o th e r  th a n  in  m a ch in e -ex e cu ta b l e  fo r m ,  sp ec ia l l y  d e s ig n ed  fo r  "d yn a m ic

a d a p t iv e  r ou t in g " .
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5 . D . 1 . d . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t"  o f a n y o f th e  fo l l o w in g
te le c om m u n ica t ion  t ra n sm iss ion  o r  " s to r e d  p r og r a m m e co n t r o l led "  s w i t ch in g  eq u ip m en t :
1 . E q u ip m en t  em p l o y in g  d ig i ta l  tech n iq u es ,  in c lu d in g  "A s yn ch r on ou s  T r a n s fe r  M od e"

( "AT M " ) ,  d es ig n e d  to  op e r a te  a t  a  " to ta l  d ig i ta l tr an s fe r  r a te "  ex c e ed in g  1 .5  G b i t /s ;
2 . E q u ip m en t  em p l o y in g  a  " la se r "  a n d  h a v in g  an y o f th e  fo l l o w in g :

a . A  t r an sm iss ion  w a v e len g th  ex c e ed in g  1 7 5 0  n m ;  o r
b . E m p lo yin g  a n a log u e  t ech n iq u es  a n d  h a v in g  a  ba n d w id th  ex c ee d in g  2 .5  G H z ;

N o te 5 .D .1 .d .2 .b .  d o e s  n o t  c o n t ro l  " so f t w a re "  s p e c ia l ly  d e s ig n e d  o r  m o d i f ie d
fo r  th e  "d e v e lo p m e n t"  o f  c o m m e rc ia l  T V  sy s te m s.

3 . E q u ip m en t  em p l o y in g  " op t ica l  s w i t ch in g " ;  o r

4 . R a d i o  eq u ip m en t  em p l o y in g  q u a d r a tu r e -a m p l i tu d e -m o d u la t ion  (Q A M )  t ech n iq u es
a b o v e  le v e l  1 2 8 .

5 . E . 1 . T E C H N O L O G Y

5 . E . 1 . a . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t" ,
" p r od u c t i on "  o r  " u s e "  (e x c lu d in g  op e r a t ion )  o f eq u ip m en t ,  fu n c t ion s  o r  fea tu r e s  o r
" s o ft w a r e "  c on t r o l led  b y  C a te g o r y 5  -  P a r t  1 .

b . S p e c i f i c  " te ch n o l og i es " ,  a s  fo l l o w s :
1 . " R eq u i r ed "  " t ech n o l og y "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t i on "  o f

te le c om m u n ica t ion s  eq u ip m en t  sp ec ia l l y  d e s ig n ed  t o  b e  u s ed  on  b oa r d  sa te l l i tes ;
2 . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o r  "u se "  o f " la s e r "  c om m u n ica t ion  tech n iq u es

w i th  th e  ca p a b i l i t y  o f a u t om a t ica l l y  a cq u i r in g  an d  t ra ck in g  s ig n a ls  an d  m a in ta in in g
c om m u n ica t ion s  th r ou g h  ex oa tm os p h e r e  o r  su b - su r fa ce  (w a t e r )  m ed ia ;

3 . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o f d ig i ta l  ce l lu la r  r a d io  s ys tem s;
4 . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o f " sp r ea d  sp ec t r u m "  te ch n iq u es ,  in c lu d in g

" fr e q u en c y h op p in g "  te ch n iq u es .

c . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r
"p r od u c t i on "  o f a n y o f th e  fo l l o w in g  te le c o m m u n ica t ion  t r an sm iss ion  o r  " s t o r ed  p r og r a m m e
c on t r o l led "  s w i tch in g  eq u ip m en t ,  fu n c t i on s  o r  fea tu r es :
1 . E q u ip m en t  em p l o y in g  d ig i ta l  tech n iq u es ,  in c lu d in g  "A s yn ch r on ou s  T r a n s fe r  M od e"

( "AT M " ) ,  d es ig n e d  to  op e r a te  a t  a  " to ta l  d ig i ta l tr an s fe r  r a te "  ex c e ed in g  1 .5  G b i t /s ;
2 . E q u ip m en t  em p l o y in g  a  " la se r "  a n d  h a v in g  an y o f th e  fo l l o w in g :

a . A  t r an sm iss ion  w a v e len g th  ex c e ed in g  1 7 5 0  n m ;
b . P e r fo r m in g  "op t ica l  a m p l i f i ca t i on "  u s in g  p r a seod ym iu m -d o p e d  f lu o r id e  f i b r e

a m p l i f ie r s  (P D F FA ) ;
5 . E . 1 . c . 2 . c . E m p lo yin g  c oh e r en t  op t i ca l  t ra n sm iss ion  o r  c oh e r en t  op t ica l  d e t ec t i on

tech n iq u es  (a ls o  ca l led  op t ica l  h e te r o d yn e  o r  h om od yn e  te ch n iq u es) ;
d . E m p lo yin g  w a v e len g th  d iv is i on  m u l t ip lex in g  tech n iq u es  ex c ee d in g  8  op t ica l

ca r r ie r s  in  a  s in g le  op t ica l  w in d o w ;  o r
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e . E m p lo yin g  a n a log u e  t ech n iq u es  a n d  h a v in g  a  ba n d w id th  ex c ee d in g  2 .5  G H z ;
N o te 5 .E .1 .c .2 .e . d o e s  n o t  c o n t ro l  " te c h n o lo g y "  fo r  th e  "d e v e lo p m e n t"  o r

"p ro d u c t io n "  o f  c o m m e rc ia l  T V  sy s te m s.

3 . E q u ip m en t  em p l o y in g  " op t ica l  s w i t ch in g " ;

4 . R a d i o  eq u ip m en t  h a v in g  an y o f th e  fo l l o w in g :
a . Q u a d r a tu r e -a m p l i tu d e -m od u la t ion  (Q A M )  te ch n iq u es  a bo v e  l e v e l  1 2 8 ;

o r
b . O p er a t in g  a t in p u t  o r  ou tp u t  fr eq u en c i es  ex ce e d in g  3 1  G H z ;  o r

N o te   5 .E .1 .c .4 .b . d o e s  n o t  c o n t ro l  " te c h n o lo g y "  fo r  th e  "d e v e lo p m e n t "  o r
"p ro d u c t io n "  o f  e q u ip m e n t  d e s ig n e d  o r  m o d i f ie d  fo r  o p e ra t io n  in  a n y
f re q u e n c y  b a n d  w h ic h  is  "a l lo c a te d  b y  th e  IT U "  fo r  ra d io -
c o m m u n ic a t io n s  se rv ic e s ,  b u t  n o t  fo r  ra d io -d e te rm in a t io n .

5 . E q u ip m en t  em p l o y in g  " c om m on  ch a n n e l  s ig n a l l in g "  op e r a t in g  in  e i th e r  n on -
a ss o c ia ted  o r  q u a s i -a ss o c ia te d  m o d e  o f op e r a t ion .
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P a r t  2  - " IN F O R M AT I O N  S E C U R IT Y "

N o te  1 T h e  c o n t ro l  s ta tu s  o f  " in fo r m a t io n  se c u r i ty "  e q u ip m e n t ,  "so f t w a re " ,  sy s te m s,  a p p l ic a t io n  sp e c i f i c
"e le c t ro n ic  a sse m b l ie s " ,  m o d u le s ,  in te g ra te d  c i rc u i ts ,  c o m p o n e n t s  o r  fu n c t io n s  is  d e te rm in e d  in
C a te g o ry  5 ,  P a r t  2  e v e n  i f  th ey  a re  c o m p o n e n ts  o r  "e le c t ro n ic  a sse m b l ie s "  o f  o th e r  e q u ip m e n t .

N o te  2 C a te g o ry  5  -  P a r t  2  d o e s  n o t  c o n t ro l  p ro d u c ts  w h e n  a c c o m p a n y in g  th e i r  u se r  fo r  th e  u se r 's  p e rs o n a l
u se .

N o te  3 C ry p to g ra p h y  N o te

5 .A .2 .  a n d  5 .D .2 . d o  n o t  c o n t ro l  i te m s  th a t  m e e t a l l  o f th e  fo l lo w in g :
a . G e n e ra l ly  a v a i la b le  to  th e  p u b l ic  b y  b e in g  so ld ,  w i th o u t  re s t r ic t io n ,  f ro m  s to c k  a t  re ta i l  se l l in g

p o in ts  b y  m e a n s  o f  a n y  o f  th e  fo l lo w in g :
1 . O v e r - th e -c o u n te r  t ra n sa c t io n s ;
2 . M a i l  o rd e r  t ra n sa c t io n s ;
3 . E le c t ro n ic  t ra n sa c t io n s ;  o r
4 . Te le p h o n e  c a l l  t ra n sa c t io n s ;

b . T h e  c ry p to g r a p h ic  fu n c t io n al i ty  ca n n o t  e a s i ly  b e  c h a n g e d  b y  th e  u se r ;
c . D e s ig n e d  fo r  in s ta l la t io n  b y  th e  u se r  w i th o u t  fu r th e r  su b s ta n t ia l  su p p o r t  b y  th e  su p p l ie r ;  a n d
d . D e le te d ;
e . W h e n  n e c e ssa ry,  d e ta i ls  o f th e  i te m s a re  a c c e ss ib le  a n d  wi l l  b e  p ro v id e d ,  u p o n  re q u e s t ,  to  th e

a p p ro p r ia te  a u th o r i ty  in  th e  e x p o r te r 's  c o u n t ry  in  o rd e r  to  a sc e r ta in  c o m p l ia n c e  w i th  c o n di t io n s
d e sc r ib e d  in  p a ra g ra p h s  a .  to  c . a b o v e .

Te c h n ic a l  N o te
In  C a te g o ry  5  -  P a r t  2 ,  p a r i ty  b i ts  a re  n o t  in c lu d e d  in  th e  k e y  le n g th .

5 . A . 2 . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

a . S ys t em s,  eq u ip m en t ,  a p p l ica t ion  sp ec i f i c  "e l e c t r on ic  a sse m b l ie s " ,  m od u l es  a n d  in teg r a ted
c i r cu i ts  fo r  " in fo r m a t ion  sec u r i ty " ,  a s  fo l l o w s ,  a n d  o th e r  sp e c ia l l y  d es ig n e d  c om p on en ts
th e r e fo r :

N . B . F o r  th e  c o n t ro l  o f  g lo b a l  n a v ig a t io n  sa tel l i te  sy s te m s re c e iv in g  e q u ip m e n t  c o n ta in in g  o r
e m p lo y in g  d e c ry p t io n  ( i .e .  G P S  o r  G L O N A S S ),  se e  7 .A .5 .
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5 . A . 2 . a . 1 . D es ig n ed  o r  m od i f i ed  to  u s e  " c r yp t og r a p h y"  em p l o y in g  d ig i ta l tech n iq u es  p e r fo r m in g
a n y c r yp t og r a p h ic  fu n c t i on  o th e r  th an  a u th en t ica t ion  o r  d ig i ta l s ig n a tu r e  h a v in g  an y o f
th e  fo l lo w in g :
Te c h n ic a l  N o te s
1 . A u th e n t ic a t io n  a n d  d ig i ta l  s ig n a tu re  fu n c t io n s  in c lu d e  th e i r  a sso c ia te d  k e y

m a n a g e m e n t  fu n c t io n .
2 . A u th e n t ic a t io n  in c lu d e s  a l l  a sp e c ts  o f  a c c e ss  c o n t ro l  w h e re  th e re  is  n o

e n c ry p t io n  o f  f i le s  o r  te x t e x c e p t a s  d i re c t ly  re la te d  to  th e  p ro te c t io n  o f
p a ss w o rd s ,  P e r so n a l  Id e nt i f i c a t io n  N u m b e r s  (P I N S ) o r  s i m i la r  d a ta  to  p re v e n t
u n a u th o r ise d  a c c e ss .

3 . "C ry p to g r a p h y "  d o e s  n o t  in c lu d e  " f ix e d "  d a ta  c o m p re s s io n  o r  c o d in g  te c h n iq u e s .

N o te 5 .A .2 .a .1 . in c lu d e s  e q u ip m e n t  d e s ig n e d  o r  m o d i f ie d  to  u se  "c ry p to g ra p h y "
e m p lo y in g  a n a lo g u e  p r in c ip le s  w h e n  im p le m e n te d  w i th  d ig i ta l  te c h n iq u e s .

5 . A . 2 . a . 1 . a . A  " s ym m etr ic  a lg o r i th m "  em p lo yin g  a  k e y l en g th  in  ex ce s s  o f 5 6  b i ts ;  o r
b . A n  "a s ym m etr ic  a lg o r i th m "  w h e r e  th e  se cu r i t y  o f th e  a lg o r i th m  is  ba se d  on  a n y

o f th e  fo l l o w in g :
1 . F a c t o r isa t ion  o f in teg e r s  in  ex c es s  o f 5 1 2  b i ts  (e .g . ,  R S A ) ;
2 . C om p u ta t ion  o f d i sc r e t e  lo g a r i th m s in  a  m u l t ip l i ca t ive  g r ou p  o f a  f in i te

f i e ld  o f s iz e  g r ea te r  th a n  5 1 2  b i ts  (e .g . ,  D i f f i e - H e l lm a n  ov e r  Z /p Z ) ;  o r
3 . D is c r e te  l og a r i th m s in  a  g r ou p  o th e r  th an  m en t ion ed  in  5 .A .2 .a . l.b .2 .  in

ex c es s  o f 11 2  b i ts  (e .g . ,  D i f f i e - H e l lm a n  o ve r  a n  e l l ip t ic  cu r v e ) ;

2 . D es ig n ed  o r  m od i f i ed  to  p e r fo r m  c r yp ta n a lyt ic  fu n c t i on s ;

3 . D e le t ed ;

4 . S p e c ia l l y  d e s ig n ed  o r  m od i f i ed  to  r ed u c e  th e  c om p r o m is in g  em a n a t ion s  o f
in fo r m a t ion - bea r in g  s ig n a ls  be yon d  w h a t  is  n ece ssa r y fo r  h ea l th ,  sa fe t y o r
e le c t r om a g n e t ic  in te r fe r en c e  s ta n d a r d s ;

5 . D es ig n ed  o r  m od i f i ed  to  u s e  c r yp t o g r a p h ic  tech n iq u es  to  g en e r a te  th e  sp r ea d in g  c od e
fo r  " sp r ea d  sp e c t r u m "  s ys t em s,  in c lu d in g  th e  h op p in g  cod e  fo r  " fr eq u en c y h op p in g "
s ys t em s;

6 . D es ig n ed  o r  m od i f i ed  to  p r o v id e  c e r t i f ied  o r  ce r t i f ia b le  "m u l t i le v e l  s e cu r i t y"  o r  u se r
iso la t i on  a t  a  lev e l  ex c ee d in g  C la ss  B 2  o f th e  T r u s ted  C om p u t e r  S ys tem  E va lu a t ion
C r i te r ia  (T C S E C )  o r  eq u i va l en t ;

7 . C om m u n ica t ion s  ca b le  s ys te m s d es ig n ed  o r  m od i f i ed  u s in g  m e ch a n ica l , e le c t r ica l  o r
e le c t r on ic  m ea n s  to  d e t e c t  su r r ep t i t iou s  in tr u s ion .
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N o te 5 .A .2 .  d o e s  n o t  c o n t ro l :

a . " P e r so n a l ise d  s m a r t  c a rd s "  w h e re  th e  c ry p to g ra p h ic  c a p a bi l i t y  is  re s t r ic te d  fo r
u se  in  e q u ip m e n t  o r  sy s te m s e x c lu d e d  f ro m  c o n t ro l  u n d e r  e n t r ie s  b .  to  f . o f  th is
N o te .  I f  a  "p e rso n a l ise d  s m a r t  c a rd "  h a s  m u l t ip le  fu n c t io n s ,  th e  c o n t ro l  s ta tu s  o f
e a c h  fu n c t io n  is  a sse sse d  in d iv id u a l ly.

b . R e c e iv in g  e q u ip m e n t  fo r  ra d io  b ro a d c a s t ,  p a y  te le v is io n  o r  s im i la r  re s t r ic te d
a u d ie n c e  b ro a d c a s t  o f  th e  c o n su m e r  ty p e ,  w i th o u t  d ig i ta l  e n c ry p t io n  e x c e p t th a t
e x c lu s iv e ly  u se d  fo r  se n d in g  th e  bi l l in g  o r  p ro g ra m m e -re la te d  in fo r m a t io n  b a c k
to  th e  b ro a d c a s t  p ro v id e rs ;

c . E q u ip m e n t  w h e re  th e  c ry p to g ra p h ic  c a p a bi l i t y  is  n o t  u se r -ac c e ss ib le  a n d  w h ic h
is  sp e c ia l ly  d e s ig n e d  a n d  l im i te d  to  a l lo w  a n y  o f  th e  fo l lo w in g :
1 . E x e c u t io n  o f  c o p y -p ro te c te d  so f t w a re ;
2 . A c c e ss  to  a n y  o f  th e  fo l lo w in g :

a . C o p y -p ro te c te d  c o n te n ts  s to re d  o n  re a d -o n ly  m e d ia ;  o r
b . In fo r m a t io n  s to re d  in  e n c ry p te d  fo rm  o n  m e d ia  (e .g .  in  c o n n e c tio n

w i th  th e  p ro te c t io n  o f  in te l le c tu a l  p ro p e r ty  r ig h ts ) w h e n  th e  m e d ia  is
o f fe re d  fo r  sa le  in  id e n t ic a l se ts  to  th e  p u b l ic ;  o r

3 . O n e - t im e  c o p y in g  o f  c o p y r ig h t  p ro te c te d  a u d io /v id e o  d a ta .

d . C ry p to g ra p h ic  e q u ip m e n t  sp e c ia l ly  d e s ig n e d  a n d  l im i te d  fo r  b a n k in g  u se  o r
m o n e y  t ra n sa c t io n s ;
Te c h n ic a l  N o te
'M o n e y  t ra n s a c t io n s ' in  5 .A .2 . N o te  d . in c lu d e s  th e  c o l le c tio n  a n d  set t le m e n t  o f
fa re s  o r  c re d i t  fu n c t io n s .

e . P o r ta b le  o r  m o b i le  ra d io te le p h o n e s  fo r  c iv i l  u se  (e .g .,  fo r  u se  w i th  c o m m e rc ia l
c iv i l  c e l lu la r  ra d io c o m m u n ic a t io n s  sy s te m s ) th a t  a re  n o t  c a p a b le  o f  e n d - to -e n d
e n c ry p t io n ;

f . C o rd le ss  te le p h o n e  e q u ip m e n t  n o t  c a p a b le  o f  e n d - to -e n d  e n c ry p t io n  w h e re  th e
m a x im u m  e f fe c t iv e  ra n g e  o f  u n b o o s te d  c o rd le ss  o p e ra t io n  ( i .e . ,  a  s in g le ,
u n re la y e d  h o p  b e t w e e n  te rm in a l  a n d  h o m e  b a se s ta t io n ) is  le ss  th a n  4 0 0  m e t re s
a c c o rd in g  to  th e  m a n u fa c tu re r 's  sp e ci f i c a t io n s .
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5 . B . 2 . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

a . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r :

1 . T h e  "d e v e l op m en t"  o f eq u ip m en t  o r  fu n c t i on s  c on t r o l led  b y C a teg o r y 5  -  P a r t 2 ,
in c lu d in g  m ea su r in g  o r  tes t  eq u ip m en t ;

2 . T h e  "p r od u c t ion "  o f eq u ip m en t  o r  fu n c t ion s  c on t r o l led  by  C a te g o r y 5  -  P a r t  2 ,
in c lu d in g  m ea su r in g ,  tes t ,  r ep a ir  o r  p r od u c t ion  eq u ip m en t .

b . M ea su r in g  eq u ip m en t  sp e c ia l l y  d e s ig n ed  to  e va lu a te  a n d  va l id a te  th e  " in fo r m a t ion  se cu r i t y"
fu n c t i on s  c on t r o l led  b y  5 .A .2 .  o r  5 .D .2 .

5 . C . 2 . M AT E R I A L S  -  N on e

5 . D . 2 . S O F T W A R E

a . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t" ,  " p r od u c t i on "  o r  "u se "  o f
eq u ip m en t  o r  " s o ft w a r e "  c on t r o l led  b y C a teg o r y 5  -  P a r t 2 ;

b . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  s u p p o r t  " tech n o l og y "  c on t r o l led  b y  5 .E .2 . ;
c . S p e c i f i c  " s o ft w a r e " ,  a s  fo l l o w s :

1 . "S o ft w a r e "  h a v in g  th e  ch a r a c te r is t ics ,  o r  p e r fo r m in g  o r  s im u la t in g  th e  fu n c t ion s  o f th e
eq u ip m en t  c on t r o l led  b y 5 . A .2 .  o r  5 .B .2 . ;

2 . "S o ft w a r e "  to  ce r t i f y  " s o ft w a r e "  c on t r o l led  b y  5 .D .2 .c .1 .

N o te 5 .D .2 .  d o e s  n o t  c o n t ro l :
a . "S o f t w a re "  re q u i re d  fo r  th e  "u se "  o f  e q u ip m e n t  e x c lu d e d  f ro m  c o n t ro l  u n d e r  th e

N o te  to  5 .A .2 . ;
b . "S o f t w a re "  p ro v id in g  a n y  o f  th e  fu n c tio n s  o f  e q u ip m e n t  e x c lu d e d  f ro m  c o n t ro l

u n d e r  th e  N o te  to  5 .A .2 .

5 . E . 2 . T E C H N O L O G Y

a . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t" ,
" p r od u c t i on "  o r  " u s e "  o f eq u ip m en t  o r  " so ft w a r e "  c on t r o l led  b y  C a te g o r y 5  -  P a r t  2 .
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6 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

6 . A . 1 . A C O U S T I C S

6 . A . 1 . a . M a r in e  a cou s t ic  s ys te m s,  eq u ip m en t  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  th e r e fo r,  a s
fo l l o w s :

6 . A . 1 . a . 1 . A c t iv e  ( t r a n sm i tt in g  o r  tr an sm i t t in g -an d - r ece i v in g )  s ys t em s,  eq u ip m en t  an d  sp ec ia l l y
d e s ig n ed  c o m p on en ts  th e r e fo r,  a s  fo l lo w s :
N o te 6 .A .1 .a .1 . d o e s  n o t  c o n t ro l:

a . D ep th  sou n d er s  op e r a t in g  ve r t ica l l y  b e l o w  th e  a p p a r a tu s ,  n o t  in c lu d in g  a
sca n n in g  fu n c t ion  ex c e ed in g  ±  2 0 ° ,  an d  l im i ted  to  m ea s u r in g  th e  d ep th  o f
w a te r,  th e  d is tan ce  o f su bm erg ed  o r  bu r ied  o b je c ts  o r  f i sh  f in d in g ;

b . A c ou s t ic  bea c on s ,  a s  fo l l o w s :
1 . A c ou s t ic  em erg en c y b ea c on s ;
2 . P in g e r s  sp e c ia l l y  d e s ig n ed  fo r  r e lo ca t in g  o r  r e tu rn in g  to  a n

u n d er w a t e r  p os i t i on .
6 . A . 1 . a . 1 . a . W id e - s w a th  ba th ym etr ic  su r v e y  s ys t em s d es ig n e d  fo r  sea  b ed  t op og r a p h ic

m a p p in g ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . B e in g  d es ig n ed  to  ta k e  m ea su r e m en ts  a t  a n  an g le  ex c e ed in g  2 0 °  fr om  th e

v e r t ica l ;
2 . B e in g  d es ig n ed  to  m ea su r e  d ep th s  ex c e ed in g  6 0 0  m  b e l ow  th e  w a te r

su r fa ce ;  a n d
3 . B e in g  d es ig n ed  to  p r o v i d e  a n y o f th e  fo l l o w in g :

a . In co r p o r a t ion  o f m u l t ip le  b ea m s a n y o f w h ich  is  less  th a n  1 .9 ° ;  o r
b . D a ta  a ccu r a c i es  o f b e t te r  th a n  0 .3 %  o f w a te r  d ep th  a c r oss  th e  s w a th

a v e r a g ed  o v e r  th e  in d iv id u a l  m ea su r em en ts  w i th in  th e  sw a th ;
6 . A . 1 . a . 1 . b . O b jec t  d e te c t i on  o r  loca t i on  s ys tem s h a v in g  a n y o f th e  fo l l o w in g :

1 . A  t r an sm i t t in g  fr eq u en c y  b e l o w  1 0  k H z ;
2 . S ou n d  p r essu r e  le v e l  ex c ee d in g  2 2 4  d B  ( r e fe r en ce  1  �%� �� � �� ���

eq u ip m en t  w i th  a n  op e r a t in g  fr eq u en c y in  th e  ba n d  fr om  1 0  k H z  to  2 4  k H z
in c lu s iv e ;

3 . S ou n d  p r essu r e  le v e l  ex c ee d in g  2 3 5  d B  ( r e fe r en ce  1  �%� �� � �� ���

eq u ip m en t  w i th  a n  op e r a t in g  fr eq u en c y in  th e  ba n d  be t w e en  2 4  k H z  a n d  3 0
k H z ;

4 . F o r m in g  bea m s o f le ss  th a n  1 °  on  an y a x is  a n d  h a v in g  a n  op e r a t in g
fr eq u en c y o f l es s  th an  1 0 0  k H z ;

5 . D es ig n ed  t o  op e r a te  w i th  a n  u n a m b ig u o u s  d isp la y  r a n g e  ex c e ed in g
5 ,1 2 0  m ;  o r

6 . D es ig n ed  t o  w i th s ta n d  p r essu r e  d u r in g  n o r m a l  op e r a t ion  a t  d ep th s
ex c e ed in g  1 ,0 0 0  m  an d  h a v in g  tr an sd u c e r s  w i th  a n y o f th e  fo l l o w in g :
a . D yn a m i c  c om p en sa t ion  fo r  p r essu r e ;  o r
b . In co r p o r a t in g  o th e r  th an  lea d  z ir con a te  t i ta n a te  a s  th e  tr a n sd u c t ion

e le m en t ;
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6 . A . 1 . a . 1 . c . A c ou s t ic  p r o je c t o r s ,  in c lu d in g  tr a n sd u ce r s ,  in co r p o r a t in g  p iez oe l e c t r ic ,
m a g n e to s t r ic t iv e ,  e le c t r os t r ic t i ve ,  e l e c t r od yn a m i c  o r  h yd r a u l ic  e le m en ts
op e r a t in g  in d iv id u a l l y  o r  in  a  d es ig n ed  c om b in a t ion ,  h a v in g  a n y o f th e
fo l l o w in g :

N o te  1 T h e  c o n t ro l  s ta tu s  o f  a c o u s t ic  p ro je c to rs ,  in c lu d in g  t ra n sd u c e rs ,
sp e c ia l ly  d e s ig n e d  fo r  o th e r  e q u ip m e n t  is  d e te rm in e d  b y  th e  c o n t ro l
s ta tu s  o f  th e  o th e r  e q u ip m e n t.

N o te  2 6 .A .1 .a .1 .c . d o e s  n o t  c o n t ro l  e le c t ro n ic  so u rc e s  w h ic h  d i re c t  th e
so u n d  v e r t ic a l ly  o n ly, o r  m e c h a n ic a l  (e .g . ,  a i r  g u n  o r  v a p o u r -sh o c k
g u n ) o r  c h e m ic a l  (e .g . ,  e x p lo s iv e ) so u rc e s.

6 . A . 1 . a . 1 . c . 1 . A n  in s ta n ta n eou s  r a d ia ted  a c ou s t ic  p o w er  d en s i t y  ex c e ed in g
0 .0 1  m W /m m2/ H z  fo r  d e v i c es  op e r a t in g  a t  fr eq u en c i es  b e l o w  1 0  k H z ;

2 . A  c on t in u ou s l y  r a d ia ted  a c ou s t ic  p o w er  d en s i t y  ex c e ed in g  0 .0 0 1
m W /m m2/ H z  fo r  d e v i c es  op e r a t in g  a t fr eq u en c ie s  be l o w  1 0  k H z ;  o r

Te c h n ic a l  N o te
A c o u s t ic  p o w e r  d e n s i ty  is  o b ta in e d  b y  d iv id in g  th e  o u tp u t  a c o u s t ic  p o w e r  b y  th e
p ro d u c t  o f  th e  a re a  o f  th e  ra d ia t in g  su r fa c e  a n d  th e  f re q u e n c y  o f  o p e ra t io n .

3 . S id e - lo b e  su p p r e ss i on  ex c ee d in g  2 2  d B ;

6 . A . 1 . a . 1 . d . A c ou s t ic  s ys t em s,  eq u ip m en t  a n d  sp e c ia l l y  d es ig n ed  c om p on en ts  fo r
d e t e r m in in g  th e  p os i t ion  o f s u r fa c e  v es s e ls  o r  u n d e r w a te r  v eh ic le s  d e s ig n ed  to
op e r a te  a t  a  r an g e  ex c e ed in g  1 ,0 0 0  m  w i th  a  p osi t ion in g  a ccu r a c y  o f le ss  th a n  1 0
m  r m s  (r o o t  m ea n  sq u a r e )  w h en  m ea su r ed  a t  a  r an g e  o f 1 ,0 0 0  m ;
N o te 6 .A .1 .a .1 .d .  in c lu d e s:

a . E q u ip m e n t  u s in g  c o h e re n t  " s ig n a l  p ro c e ss in g "  b e t w e e n  tw o  o r  m o re
b e a c o n s  a n d  th e  h y d ro p h o n e  u n i t  c a r r ie d  b y  th e  su r fa c e  v e sse l  o r
u n d e r w a te r  v e h ic le;

b . E q u ip m e n t  c a p a b le  o f  a u to m a t ic a l ly  c o r re c t in g  sp e e d -o f -s o u n d
p ro p a g a t io n  e r ro rs  fo r  c a lc u la t io n  o f  a  p o in t.
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6 . A . 1 . a . 2 . P a ss i v e  ( r e ce i v in g ,  w h e th e r  o r  n o t  r e la ted  in  n o r m a l  a p p l ica t ion  to  se p a r a te  a c t iv e
eq u ip m en t )  s ys t em s,  eq u ip m en t  an d  sp ec ia l l y  d e s ig n ed  co m p on en ts  th e r e fo r,  a s
fo l l o w s :

a . H yd r op h on e s  h a v in g  an y o f th e  fo l l o w in g  ch a r a c te r is t ics :
N o te T h e  c o n t ro l  s ta tu s  o f  h y d ro p h o n e s  s p e c ia l ly  d e s ig n e d  fo r  o th e r

e q u ip m e n t  is  d e te rm in e d  b y  th e  c o n t ro l  s ta tu s  o f  th e  o th e r  e q u ip m e n t.

1 . In co r p o r a t in g  con t in u ou s  f l ex i b le  sen s o r s  o r  a ssem b l i es  o f d is c r e te  s en s o r
e le m en ts  w i th  e i th e r  a  d ia m e te r  o r  len g th  less  th an  2 0  m m  a n d  w i th  a
se p a r a t ion  be t w e en  e lem en ts  o f l es s  th an  2 0  m m ;

2 . H a v in g  a n y o f th e  fo l l o w in g  sen s in g  e lem en ts :
a . O p t ica l  f i b r e s ;
b . P iez o e l ec t r ic  p o l ym er s ;  o r
c . F lex i b l e  p iez o e l e c t r ic  ce r a m ic  m a te r ia ls ;

3 . A  h yd r o p h on e  s en s i t i v i t y  b e t t e r  th an  -1 8 0  d B  a t  an y d e p th  w i th  n o
a cc e l e r a t ion  com p en sa t ion ;

4 . W h en  d e s ig n ed  to  op e r a te  a t  d ep th s  ex ce ed in g  3 5  m  w i th  a cce l e r a t ion
c om p en sa t i on ;  o r

5 . D es ig n ed  fo r  op e r a t ion  a t  d ep th s  ex c ee d in g  1 ,0 0 0  m ;

Te c h n ic a l  N o te
H y d ro p h o n e  se n s i t i v i ty  is  d e fin e d  a s  t w e n ty  t im e s  th e  lo g a r i th m  to  th e  b a se  1 0  o f
th e  ra t io  o f  rm s  o u tp u t  v o l ta g e  to  a  1  V  rm s  re fe re n c e ,  w h e n  th e  h y d ro p h o n e
se n so r,  w i th o u t  a  p re -a m p l i f ie r,  i s  p la c e d  in  a  p la n e  w a v e  a c o u s t ic  f ie ld  w i th  a n
rm s p re ssu re  o f  1  ���� ��� 	
���	� � h y d ro p h o n e  o f  -1 6 0  d B  ( re fe re n c e
1  V  p e r  ���� ���� ��	� �� ������ �����	 �� ��-8 V  in  su c h  a  f ie ld , w h i le  o n e  o f
-1 8 0  d B  se n si t i v i ty  w o u ld  y ie ld  o n ly  1 0-9 V  o u tp u t .  T h u s ,  -1 6 0  d B  is  b e t te r  th a n
-1 8 0  d B.

6 . A . 1 . a . 2 . b . To w e d  a c o u s t ic  h yd r op h on e  a r r a ys  h a v in g  a n y o f th e  fo l lo w in g :
1 . H yd r op h on e  g r o u p  sp a c in g  o f les s  th an  1 2 .5  m ;
2 . D es ig n ed  o r  a b le  t o  be  m o d i f i ed  t o  o p e r a te  a t  d ep th s  ex ce e d in g  3 5  m ;

Te c h n ic a l  N o te
'A b le  to  b e  m o d i f ie d ' in  6 .A .1 .a .2 .b .2 . m e a n s  h a v in g  p ro v is io n s  to  a l lo w  a
c h a n g e  o f  th e  w i r in g  o r  in te rc o n n e c t io n s  to  a l te r  h y d ro p h o n e  g ro u p
sp a c in g  o r  o p e ra t in g  d e p th  l im i ts .  T h e se  p ro v is io n s  a re :  sp a re  w i r in g
e x c e e d in g  1 0 %  o f  th e  n u m b e r  o f  w i re s ,  h y d ro p h o n e  g ro u p  sp a c in g
a d ju s tm e n t  b lo c k s  o r  in te rn a l  d e p th  l im i t in g  d e v ic e s  th a t  a re  a d ju s ta b le  o r
th a t  c o n t ro l  m o re  th a n  o n e  h y d ro p h o n e  g ro u p.
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6 . A . 1 . a . 2 . b . 3 . H ea d in g  sen s o r s  c on t r o l led  b y 6 . A .1 .a .2 .d . ;
4 . L on g i tu d in a l ly  r e in fo r c ed  a r r a y h o s es ;
5 . A n  a ssem b l ed  a r r a y o f les s  th an  4 0  m m  in  d ia m e te r ;
6 . M u l t ip lex ed  h yd r op h on e  g r ou p  s ig n a ls  d e s ig n ed  to  op e r a te  a t  d ep th s

ex c e ed in g  3 5  m  o r  h a v in g  an  a d ju s ta b l e  o r  r em o va b l e  d ep th  sen s in g  d e v ic e
in  o r d e r  to  op e r a te  a t  d ep th s  ex ce e d in g  3 5  m ;  o r

7 . H yd r op h on e  ch a r a c te r is t ics  sp e c i f ie d  in  6 .A . l .a .2 .a .;

6 . A . 1 . a . 2 . c . P r o c es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n e d  fo r  to w e d  a c ou s t ic  h yd r op h on e  a r r a ys ,
h a v in g  "u se r  a cc es s i b le  p r o g r a m m a b i l i t y"  a n d  t im e  o r  fr eq u en c y  d om a in
p r oc e ss in g  a n d  co r r e la t ion , in c lu d in g  sp e c t r a l a n a lys is ,  d ig i ta l  f i l te r in g  an d
b ea m fo r m in g  u s in g  F a s t  F ou r ie r  o r  o th e r  tr an s fo r m s  o r  p r oc es s es ;

6 . A . 1 . a . 2 . d . H ea d in g  sen s o r s  h a v in g  a l l  o f th e  fo l l o w in g :
1 . A n  a ccu r a c y  o f b e t te r  th a n  ±  0 .5 ° ; an d
2 . D es ig n ed  t o  op e r a te  a t  d ep th s  ex c e ed in g  3 5  m  o r  h a v in g  an  a d ju s ta b l e  o r

r em o va b l e  d ep th  sen s in g  d e v ic e  in  o r d e r  to  op e r a te  a t  d ep th s  ex c e ed in g
3 5  m ;

6 . A . 1 . a . 2 . e . B o t t om  o r  ba y  ca b l e  s ys te m s h a v in g  a n y o f th e  fo l l o w in g :
1 . In co r p o r a t in g  h yd r o p h on e s  sp e c i f i ed  in  6 .A . l.a .2 .a . ; o r
2 . In co r p o r a t in g  m u l t ip lex ed  h yd r op h on e  g ro u p  s ig n a l  m od u l es  h a v in g  a l l  o f

th e  fo l lo w in g  ch a r a c te r is t ics :
a . D es ig n ed  t o  op e r a te  a t  d ep th s  ex c e ed in g  3 5  m  o r  h a v in g  an  a d ju s ta b l e

o r  r em o va b l e  d ep th  sen s in g  d ev i c e  in  o r d e r  to  op e r a te  a t  d ep th s
ex c e ed in g  3 5  m ;  an d

b . C a p a b le  o f b e in g  op e r a t ion a l ly  in te r ch an g ed  w i th  to w ed  a c ou s t ic
h yd r op h on e  a r r a y m o d u le s ;

f. P r o c es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n e d  fo r  b o t t om  o r  ba y  ca b l e  s ys te m s,
h a v in g  "u se r  a cc es s i b le  p r o g r a m m a b i l i t y"  a n d  t im e  o r  fr eq u en c y  d om a in
p r oc e ss in g  a n d  co r r e la t ion , in c lu d in g  sp e c t r a l a n a lys is ,  d ig i ta l  f i l te r in g  an d
b ea m fo r m in g  u s in g  F a s t  F ou r ie r  o r  o th e r  tr an s fo r m s  o r  p r oc es s es ;

6 . A . 1 . b . C o r r e la t ion -ve l o c i t y  s on a r  log  e q u ip m en t  d es ig n ed  t o  m ea s u r e  th e  h o r iz on ta l  sp eed  o f th e
eq u ip m en t  ca r r ie r  r e la t ive  to  th e  sea  b ed  a t  d is ta n ces  b e tw e en  th e  ca r r ie r  an d  th e  sea  b ed
ex c e ed in g  5 0 0  m .
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6 . A . 2 . O P T I C A L  S E N S O R S

a . O p t ica l  d e t e c t o r s ,  a s  fo l lo w s :
N o te 6 .A .2 .a . d o e s  n o t  c o n t ro l  g e rm a n iu m  o r  s i l i c o n  p h o to d e v ic e s.

1 . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s ,  a s  fo l l o w s :
a . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s ,  h a v in g  a l l  o f th e  fo l l o w in g :

1 . A  p ea k  r es p on se  in  th e  w a v e l en g th  r an g e  ex ce ed in g  1 0  n m  bu t  n o t
ex c e ed in g  3 0 0  n m ; an d

2 . A  r esp on s e  o f l es s  th an  0 .1 %  r e la t ive  to  th e  p ea k  r esp on se  a t  a  w a v e len g th
ex c e ed in g  4 0 0  n m ;

b . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  p ea k  r es p on se  in  th e  w a v e l en g th  r an g e  ex ce ed in g  9 0 0  n m  bu t  n o t

ex c e ed in g  1 ,2 0 0  n m ; an d
2 . A  r esp on s e  " t im e  c on s ta n t "  o f 9 5  n s  o r  less ;

c . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s  h a v in g  a  p ea k  r esp on s e  in  th e  w a v e l en g th
r an g e  ex ce e d in g  1 ,2 0 0  n m  bu t  n o t  ex ce ed in g  3 0 ,0 0 0  n m ;

6 . A . 2 . a . 2 . [D e le t ed ]

6 . A . 2 . a . 3 . N on - " sp a c e -q u a l i f ie d "  " fo ca l  p la n e  a r r a ys" ,  a s  fo l l o w s :

Te c h n ic a l  N o te
L in e a r  o r  t w o - d im e n s io n a l  m ul t i -e le m e n t  d e te c to r  a r ra y s  a re  re fe r re d  to  a s  " fo c a l
p la n e  a r ra y s".

N o te  1 6 .A .2 .a .3 . in c lu d e s  p h o to c o n d u c t iv e  a r ra y s  a n d  p h o to v o l ta ic  a r ra y s.
N o te  2 6 .A .2 .a .3 . d o e s  n o t  c o n t ro l:

a . S i l i c on  " fo ca l  p la n e  a r ra ys " ;
b . M u l t i -e l em en t  (n o t  to  ex c e ed  1 6  e lem en ts )  en ca p su la ted

p h o t oc on d u c t i v e  c e l ls  u s in g  e i th e r  lea d  su lp h id e  o r  lea d  se len id e ;
c . P yr o e l ec t r ic  d e t e c t o r s  u s in g  an y o f th e  fo l l o w in g :

1 . T r ig lyc in e  su lp h a te  a n d  va r ian ts ;
2 . L ea d - la n th an u m -z ir con iu m  t i tan a te  an d  va r ian ts ;
3 . L i th iu m  tan ta la te ;
4 . P o l yv in y l id en e  f lu o r id e  a n d  va r ian ts ; o r
5 . S t r on t iu m  ba r iu m  n io ba te  a n d  va r ian ts .

6 . A . 2 . a . 3 . a . N on - " sp a c e -q u a l i f ie d "  " fo ca l  p la n e  a r r a ys" ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . In d iv id u a l  e lem en ts  w i th  a  p ea k  r esp on s e  w i th in  th e  w a ve l en g th  ra n g e

ex c e ed in g  9 0 0  n m  bu t  n o t  ex c e ed in g  1 ,0 5 0  n m ; an d
2 . A  r esp on s e  " t im e  c on s ta n t "  o f le ss  th a n  0 .5  n s ;
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b . N on - " sp a c e -q u a l i f ie d "  " fo ca l  p la n e  a r r a ys" ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . In d iv id u a l  e lem en ts  w i th  a  p ea k  r esp on s e  in  th e  w a v e len g th  r an g e

ex c e ed in g  1 ,0 5 0  n m  bu t  n o t  ex c ee d in g  1 ,2 0 0  n m ; an d
2 . A  r esp on s e  " t im e  c on s ta n t "  o f 9 5  n s  o r  less ;

c . N on - " sp a c e -q u a l i f ie d "  " fo ca l  p la n e  a r r a ys" ,  h a v in g  in d iv id u a l  e lem en ts  w i th  a
p ea k  r esp on s e  in  th e  w a v e l en g th  r an g e  ex c e ed in g  1 ,2 0 0  n m  bu t  n o t  ex c e ed in g
3 0 ,0 0 0  n m .

6 . A . 2 . b . "M on os p e c t r a l  im a g in g  sen so r s "  a n d  " m u l t isp e c t r a l  im a g in g  sen s o r s "  d e s ig n ed  fo r  r em o te
sen s in g  a p p l ica t ion s ,  h a v in g  an y o f th e  fo l l o w in g :
1 . A n  In s tan tan eou s-F i e ld - O f- V i e w  ( I F O V )  o f le ss  th a n  2 0 0  �� �m ic r o r a d ian s ) ;  o r
2 . B e in g  sp e c i f i ed  fo r  op e r a t ion  in  th e  w a v e len g th  r an g e  ex c e e d in g  4 0 0  n m  bu t  n o t

ex c e ed in g  3 0 ,0 0 0  n m  a n d  h a v in g  a l l  o f th e  fo l l o w in g :
a . P r o v id in g  ou tp u t  im a g in g  d a ta  in  d ig i ta l  fo r m a t ;  an d
b . B e in g  a n y o f th e  fo l l o w in g :

1 . "S p a c e -q u a l i f ied " ;  o r
2 . D es ig n ed  fo r  a ir b o r n e  op e r a t ion ,  u s in g  o th e r  th an  s i l i con  d e t ec t o r s ,  a n d

h a v in g  an  IF O V  o f les s  th an  2 .5  m r  (m i l l ir a d ian s ) .

6 . A . 2 . c . D i r ec t  v ie w  im a g in g  eq u ip m en t  op e r a t in g  in  th e  v is i b le  o r  in fr a r ed  sp e c t r u m ,  in co r p o r a t in g
a n y o f th e  fo l l o w in g :
1 . Im a g e  in ten s i f ie r  tu b es  h a v in g  th e  ch a r a c te r is t ics  l i s ted  in  6 .A .2 .a .2 .a . ;  o r
2 . "F o ca l  p la n e  a r ra ys"  h a v in g  th e  ch a r a c te r is t ics  l i s ted  in  6 .A .2 .a .3 .

Te c h n ic a l  N o te
'D i re c t  v ie w ' re fe r s  to  im a g in g  e q u ip m e n t ,  o p e ra t in g  in  th e  v is ib le  o r  in f ra re d  sp e c t ru m ,
th a t  p re se n ts  a  v isu a l  im a g e  to  a  h u m a n  o b se rv e r  w i th o u t  c o n v e r t in g  th e  im a g e  in to  a n
e le c t ro n ic  s ig n a l  fo r  te le v is io n  d isp la y,  a n d  th a t c a n n o t  re c o rd  o r  s to re  th e  im a g e
p h o to g r a p h ic a l ly,  e le c t ro n ic a l ly  o r  b y  a n y  o th e r  m e a n s.

N o te 6 .A .2 .c .  d o e s  n o t  c o n t ro l  th e  fo l lo w in g  e q u ip m e n t  in c o rp o r a t in g  o th e r  th a n  G a A s
o r  G a I n A s  p h o to c a th o d e s:

a . In d u s t r ia l  o r  c ivi l ia n  in t ru s io n  a la r m ,  t ra f f i c  o r  in d u s t r ia l  m o v e m e n t
c o n t ro l  o r  c o u n t in g  sy s te m s;

b . M e d ic a l  e q u ip m e n t;
c . In d u s t r ia l  e q u ip m e n t  u se d  fo r  in sp e c t io n ,  so r t in g  o r  a n a ly s i s  o f  th e

p ro p e r t ie s  o f  m a te r ia ls;
d . F la m e  d e te c to rs  fo r  in d u s t r ia l  fu rn a c e s;
e . E q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  la b o ra to ry  u se.

6 . A . 2 . d . S p e c ia l  su p p o r t  com p on en ts  fo r  op t i ca l  sen s o r s ,  a s  fo l low s :
1 . "S p a c e -q u a l i f ied "  c r yo c o o l e r s ;
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2 . N on - " sp a c e -q u a l i f ie d "  c r yo c o o l e r s ,  h a v in g  a  co o l in g  sou r c e  tem p er a tu r e  b e l o w  2 1 8  K
( -5 5 ° C ) ,  a s  fo l l o w s :
a . C lo s ed  c yc l e  t yp e  w i th  a  sp e c i f ied  M ea n -T im e-T o - F a i lu r e  (M T T F ) ,  o r  M ea n -

T im e- B e t w e en - F a i lu r es  (M T B F ) ,  ex c e ed in g  2 ,5 0 0  h ou r s ;
b . J ou l e -T h om s on  (JT )  se l f- r eg u la t in g  m in ico o l e r s  h a v in g  b o r e  ( ou ts id e )  d ia m e t e r s

o f le ss  th a n  8  m m ;
3 . O p t ica l  s en s in g  f ib r e s  sp e c ia l l y  fa b r ica t ed  e i th e r  co m p os i t i on a l l y  o r  s t r u c tu r a l ly,  o r

m o d i f i ed  b y  c oa t in g ,  to  b e  a c o u s t i ca l l y,  th e r m a l ly,  in e r t ia l l y,  e l e c t r om a g n e t ica l l y  o r
n u c lea r  r a d ia t ion  sen s i t i ve .

e . "S p a c e  q u a l i f i ed "  " fo ca l  p la n e  a r r a ys "  h a v in g  m or e  th an  2 ,0 4 8  e lem en ts  p e r  a r ra y a n d
h a v in g  a  p ea k  r esp on se  in  th e  w a ve l en g th  r an g e  ex c ee d in g  3 0 0  n m  bu t  n o t  ex c ee d in g
9 0 0  n m .

6 . A . 3 . C A M E R A S

N .B . F o r  c a m e r a s  sp e c ia l ly  d e s ig n e d  o r  m o d i f ie d  fo r  u n d e r w a te r  u se ,  se e  8 .A .2 .d . a n d  8 .A .2 .e.

6 . A . 3 . a . In s t r u m en ta t ion  ca m er a s  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  th e r e fo r,  a s  fo l l o w s :
N o te In s t ru m e n ta t io n  c a m e ra s ,  c o n t ro l le d  b y  6 .A .3 .a .3 . to  6 .A .3 .a .5 . , w i th  m o d u la r

s t ru c tu re s  sh o u ld  b e  e v a lu a te d  b y  th e i r  m a x im u m  c a p a bi l i t y , u s in g  p lu g - in s  a v a i la b le
a c c o rd in g  to  th e  c a m e ra  m a n u fa c tu re r 's  sp e ci f i c a t io n s.

1 . H i g h -sp ee d  c in em a  r ec o r d in g  ca m er a s  u s in g  an y f i lm  fo r m a t  fr om  8  m m  to  1 6  m m
in c lu s iv e ,  in  w h ich  th e  f i lm  is  con t in u ou s l y  a d va n c ed  th r ou g h ou t  th e  r ec o r d in g  p e r iod ,
a n d  th a t  a r e  ca p a b l e  o f r e c o r d in g  a t fr a m in g  r a tes  ex ce ed in g  1 3 ,1 5 0  fr a m e s /s ;
N o te 6 .A .3 .a .1 . d o e s  n o t  c o n t ro l  c in e m a  re c o rd in g  c a m e ra s  d e s ig n e d  fo r  c iv i l

p u rp o se s.

2 . M e ch a n ica l  h ig h  sp e ed  ca m er a s ,  in  w h ich  th e  f i lm  d oe s  n o t  m o v e ,  ca p a b le  o f
r ec o r d in g  a t r a tes  ex ce ed in g  1 ,0 0 0 ,0 0 0  fr a m es /s  fo r  th e  fu l l  fr a m in g  h e ig h t  o f 3 5  m m
fi lm ,  o r  a t  p r op o r t ion a te l y  h ig h e r  ra tes  fo r  les se r  fr a m e  h e ig h ts ,  o r  a t p r op o r t ion a te l y
lo w er  r a tes  fo r  g r ea te r  fr a m e  h e ig h ts ;

3 . M e ch a n ica l  o r  e le c t r on ic  s t r ea k  ca m er a s  h a v in g  w r i t in g  sp e ed s  ex c e ed in g  1 0  m m /�
�

4 . [D e le t ed ]

5 . E lec t r on ic  ca m er a s ,  h a v in g  a l l  o f th e  fo l l o w in g :
a . A n  e le c t r on ic  sh u t te r  sp ee d  (g a t in g  ca p a b i l i t y)  o f les s  th a n  1  �
 �	� ���� ����	�

a n d
b . A  r ea d  ou t  t im e  a l lo w in g  a  fr a m in g  r a te  o f m o r e  th an  1 2 5  fu l l  fr a m es  p e r  sec on d .

6 . P lu g - in s ,  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :
a . S p e c ia l l y  d e s ig n ed  fo r  in s tr u m en ta tion  ca m er a s  w h ich  h a ve  m o d u la r  s tr u c tu r es

a n d  w h ich  a r e  con t r o l led  b y  6 .A .3 .a . ;  an d
b . E n a b l in g  th ese  ca m er a s  to  m e e t  th e  ch a r a c te r is t ics  sp e c i f i ed  in  6 .A .3 .a .3 .,

6 .A .3 .a .4 . o r  6 .A .3 .a .5 . , a cc o r d in g  to  th e  m an u fa c tu r e r 's  sp e c i f i ca t i on s .
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6 . A . 3 . b . Im a g in g  ca m er a s ,  a s  fo l l o w s :
N o te 6 .A .3 .b . d o e s  n o t  c o n t ro l  te le v is io n  o r  v id e o  c a m e ra s  s p e c ia l ly  d e s ig n e d  fo r

te le v is io n  b ro a d c a s t in g.

1 . V id e o  ca m er a s  in co r p o r a t in g  so l id  s ta te  s en s o r s ,  h a v in g  an y o f th e  fo l l o w in g :
a . M or e  th a n  4  x  1 06 " a c t iv e  p ix e l s "  p e r  so l id  s ta te  a r r a y fo r  m on o ch r om e ( b la c k

a n d  w h i te )  ca m er a s ;
b . M or e  th a n  4  x  1 06 " a c t iv e  p ix e l s "  p e r  so l id  s ta te  a r r a y fo r  c o l ou r  ca m er a s

in co r p o r a t in g  th r ee  s o l id  s ta te  a r r a ys ;  o r
c . M or e  th a n  1 2  x  1 06 "a c t ive  p ix e ls "  fo r  so l id  s ta te  a r r a y co l o u r  ca m er a s

in co r p o r a t in g  on e  s o l id  s ta te  a r r a y;
Te c h n ic a l  N o te
F o r  th e  p u rp o se  o f  th is  e n t ry,  d ig i ta l v id e o  c a m e ra s  s h o u ld  b e  e v a lu a te d  b y  th e
m a x im u m  n u m b e r  o f  "a c t iv e  p ix e ls "  u se d  fo r  c a p tu r in g  m o v in g  im a g e s.

2 . S ca n n in g  ca m er a s  a n d  sca n n in g  ca m er a  s ys tem s,  h a v in g  a l l  o f th e  fo l l o w in g :
a . L in ea r  d e te c t o r  a r r a ys  w i th  m or e  th an  8 ,1 9 2  e lem en ts  p e r  a r r a y;  a n d
b . M e ch a n ica l  sca n n in g  in  on e  d i r ec t i on ;

3 . Im a g in g  ca m er a s  in co r p o r a t in g  im a g e  in ten s i f ie r  tu be s  h a v in g  th e  ch a ra c te r is t ics
l is ted  in  6 .A .2 .a .2 .a . ;

4 . Im a g in g  ca m er a s  in co r p o r a t in g  " fo ca l  p la n e  a r ra ys"  h a v in g  th e  ch a r a c te r is t ics  l i s ted  in
6 .A .2 .a .3 .
N o te 6 .A .3 .b .4 . d o e s  n o t  c o n t ro l  im a g in g  c a m e r a s  in c o rp o ra t in g  l in e a r  " fo c a l  p la n e

a r ra y s "  w i th  t w e lv e  e le m e n ts  o r  fe w e r,  n o t  e m p lo y in g  t im e -d e la y -a n d - in te g ra t io n
w i th in  th e  e le m e n t ,  d e s ig n e d  fo r  a n y  o f  th e  fo l lo w in g:
a . In d u s t r ia l  o r  c ivi l ia n  in t ru s io n  a la r m ,  t ra f f i c  o r  in d u s t r ia l  m o v e m e n t

c o n t ro l  o r  c o u n t in g  sy s te m s;
b . In d u s t r ia l  e q u ip m e n t  u se d  fo r  in sp e c t io n  o r  m o n i to r in g  o f  h e a t  f lo w s  in

b u i ld in g s ,  e q u ip m e n t  o r  in d u s t r ia l  p ro c e s se s;
c . In d u s t r ia l  e q u ip m e n t  u se d  fo r  in sp e c t io n ,  so r t in g  o r  a n a ly s i s  o f  th e

p ro p e r t ie s  o f  m a te r ia ls;
d . E q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  la b o ra to ry  u se ;  o r
e . M e d ic a l  e q u ip m e n t.

6 . A . 4 . O P T I C S

a . O p t ica l  m i r r o r s  ( r e f le c t o r s ) ,  a s  fo l l o w s :

1 . "D e fo r m a b l e  m i r r o r s "  h a v in g  e i th e r  con t in u ou s  o r  m u l t i -e lem en t  su r fa c es ,  a n d
sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r,  ca p a b le  o f d yn a m i ca l l y  r ep o s i t ion in g
p o r t ion s  o f th e  su r fa c e  o f th e  m i r r o r  a t  r a tes  ex c e ed in g  1 0 0  H z ;



80

S/2001/1120

D u a l-U se  L i s t  -  C a te g o r y  6  -  S E N S O R S  A N D  L A S E R S

6 . A . 4 . a . 2 . L ig h t w e ig h t  m on o l i th ic  m ir r o r s  h a v in g  an  a ve r a g e  " eq u iv a l en t  d en s i t y"  o f les s  th a n
3 0  k g /m2 a n d  a  to ta l  m a ss  ex c e ed in g  1 0  k g ;

3 . L ig h t w e ig h t  " c om p os i t e "  o r  foa m  m i r r o r  s tr u c tu r es  h a v in g  a n  a ve r a g e  " eq u i va len t
d en s i t y "  o f les s  th an  3 0  k g /m2 a n d  a  to ta l  m a ss  ex c ee d in g  2  k g ;

4 . B ea m  s t e e r in g  m ir r o r s  m or e  th a n  1 0 0  m m  in  d ia m e te r  o r  len g th  o f m a jo r  a x is ,  w h ich
m a in ta in  a  f la tn ess  o f la m bd a /2  o r  b e t te r  ( la m bd a  is  eq u a l  to  6 3 3  n m )  h a v in g  a  con t r o l
ba n d w id th  ex ce e d in g  1 0 0  H z .

6 . A . 4 . b . O p t ica l  c o m p on en ts  m a d e  fr om  z in c  se l en id e  (Z n S e)  o r  z in c  su lp h id e  (Z n S )  w i th
t r an sm iss ion  in  th e  w a ve l en g th  r an g e  ex ce e d in g  3 ,0 0 0  n m  bu t  n o t  ex c e ed in g  2 5 ,0 0 0  n m  an d
h a v in g  an y o f th e  fo l l o w in g :
1 . E x c e ed in g  1 0 0  cm3 in  vo lu m e ;  o r
2 . E x c e ed in g  8 0  m m  in  d ia m e te r  o r  len g th  o f m a jo r  a x is  a n d  2 0  m m  in  th ick n ess  (d ep th ) .

6 . A . 4 . c . "S p a c e -q u a l i f ied "  c om p on en ts  fo r  op t i ca l  s ys t em s,  a s  fo l l o w s :
1 . L ig h t w e ig h ted  t o  le ss  th a n  2 0 %  "eq u i va l en t  d en s i t y"  c om p a r ed  w i th  a  so l id  b la n k  o f

th e  sa m e a p e r tu r e  a n d  th ick n ess ;
2 . R a w  su b s t r a tes ,  p r oc es s ed  su b s t r a tes  h a v in g  su r fa c e  c oa t in g s  (s in g le - la ye r  o r  m u l t i -

la ye r,  m e ta l l i c  o r  d ie lec t r ic ,  c on d u c t in g ,  sem ic on d u c t in g  o r  in su la t in g )  o r  h a v in g
p r o te c t i ve  f i lm s ;

3 . S e g m en ts  o r  a ssem b l i es  o f m i r r o r s  d es ig n ed  to  b e  a ss em b l ed  in  sp a c e  in to  a n  op t ica l
s ys t em  w i th  a  co l le c t in g  a p e r tu r e  eq u i va l en t  to  o r  la rg e r  th an  a  s in g le  op t ic  1  m  in
d ia m e te r ;

4 . M a n u fa c tu r ed  fr om  " c om p o s i te "  m a te r ia ls  h a v in g  a  co e ff i c ien t  o f l in ea r  th e r m a l
ex p a n s i on  eq u a l  to  o r  less  th an  5  x  1 0- 6 in  an y c o o r d in a te  d ir ec t i on .

6 . A . 4 . d . O p t ica l  c on t r o l  eq u ip m en t ,  a s  fo l l o w s :
1 . S p e c ia l l y  d e s ig n ed  t o  m a in ta in  th e  su r fa c e  f ig u r e  o r  o r ien ta t ion  o f th e  " sp a c e -

q u a l i f ie d "  c o m p on en ts  c on t r o l led  b y  6 .A .4 .c .1 .  o r  6 .A .4 .c .3 . ;
2 . H a v in g  s tee r in g ,  tra ck in g ,  s ta b i l i sa t ion  o r  r es on a to r  a l ign m en t ba n d w id th s  eq u a l  to  o r

m or e  th a n  1 0 0  H z  a n d  a n  a ccu r a c y o f 1 0  �� �m ic r o r a d ia n s )  o r  less ;

3 . G im ba ls  h a v in g  a l l  o f th e  fo l lo w in g :
a . A  m a x im u m  s le w  e x c e ed in g  5 ° ;
b . A  ba n d w id th  o f 1 0 0  H z  o r  m o r e ;
c . A n g u la r  p o in t in g  er r o r s  o f 2 0 0  �� �m ic r o r a d ian s )  o r  less ;  a n d
d . H a v in g  a n y o f th e  fo l l o w in g :

1 . E x c e ed in g  0 .1 5  m  bu t  n o t  ex c e ed in g  1  m  in  d ia m e te r  o r  m a jo r  a x is  len g th
a n d  ca p a b le  o f a n g u la r  a cc e le r a t ion s  ex c e ed in g  2  r  (r a d ia n s ) /s2 ; o r

2 . E x c e ed in g  1  m  in  d ia m e te r  o r  m a jo r  a x is  len g th  an d  ca p a b l e  o f a n g u la r
a cc e l e r a t ion s  ex c ee d in g  0 .5  r  ( ra d ia n s ) /s2 ;

4 . S p e c ia l l y  d e s ig n ed  t o  m a in ta in  th e  a l ign m en t  o f p h a sed  a r r a y o r  p h a sed  seg m en t
m i r r o r  s ys t em s c on s is t in g  o f m i r r o r s  w i th  a  seg m en t  d ia m e te r  o r  m a jo r  a x is  len g th  o f
1  m  o r  m o r e .
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6 . A . 4 . e . A sp h er ic  op t ica l  e l em en ts  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :
1 . T h e  la rg es t  d im en s i on  o f th e  op t i ca l -a p e r tu r e  is  g r ea te r  th a n  4 0 0  m m ;
2 . T h e  su r fa c e  r ou g h n es s  is  less  th a n  1  n m  (r m s)  fo r  sa m p l in g  len g th s  eq u a l  to  o r  g r ea te r

th an  1  m m ; an d
3 . T h e  c oe ff ic i en t  o f l in ea r  th e r m a l ex p a n s ion 's  a b s o lu te  m a g n i tu d e  is  les s  th a n  3 x 1 0- 6 /K

a t  2 5 ° C ;

Te c h n ic a l  N o te s
1 . A n  'a sp h e r ic  o p t ic a l  e le m e n t '  i s  a n y  e le m e n t  u se d  in  a n  o p t ic a l sy s te m  w h o se  im a g in g

su r fa c e  o r  su r fa c e s  a re  d e s ig n e d  to  d e p a r t  f ro m  th e  sh a p e  o f  a n  id e a l  sp h e re.
2 . M a n u fa c tu re r s  a re  n o t  re q u i re d  to  m e a su re  th e  su r fa c e  ro u g h n e s s  l i s te d  in  6 .A .4 .e .2 .

u n le ss  th e  o p t ic a l  e le m e n t  w a s  d e s ig n e d  o r  m a n u fa c tu re d  w i th  th e  in te n t  to  m e e t , o r
e x c e e d , th e  c o n t ro l  p a ra m e te r.

N o te 6 .A .4 .e .  d o e s  n o t  c o n t ro l  a sp h e r ic  o p t ic a l  e le m e n ts  h a v in g  a n y  o f  th e  fo l lo w in g:
a . A  la rg e s t  o p t ic a l -a p e r tu re  d im e n s io n  le ss  th a n  1  m  a n d  a  fo c a l  le n g th  to

a p e r tu re  ra t io  e q u a l  to  o r  g re a te r  th a n  4 .5 :1;
b . A  la rg e s t  o p t ic a l -a p e r tu re  d im e n s io n  e q u a l  to  o r  g re a te r  th a n  1  m  a n d  a

fo c a l  le n g th  to  a p e r tu re  ra t io  e q u a l  to  o r  g re a te r  th a n  7 :1;
c . B e in g  d e s ig n e d  a s  F re s n e l ,  f l ye y e , s t r ip e ,  p r ism  o r  di f f ra c t iv e  o p t ic a l

e le m e n ts;
d . B e in g  fa b r ic a te d  f ro m  b o ro s i l i c a te  g la ss  h a v in g  a  c o e f f ic ie n t o f  l in e a r

th e rm a l  e x p a n s io n  g re a te r  th a n  2 .5 x 1 0-6/K  a t  2 5 ° C ;  o r
e . B e in g  a n  x - ra y  o p t ic a l  e le m e n t  h a v in g  in n e r  m i r ro r  c a p a bi l i t ie s  (e .g .  tu b e -

ty p e  m i r ro rs ).
N . B . F o r  a sp h e r ic  o p t ic a l  e le m e n ts  sp e c ia l ly  d e s ig n e d  fo r  l i th o g ra p h y  e q u ip m e n t ,  se e

I te m  3 .B .1 .

L A S E R S

6 . A . 5 . "L a se r s " ,  c o m p on en ts  a n d  op t ica l  eq u ip m en t ,  a s  fo l l o w s :
N o te  1 P u lse d  " la se rs "  in c lu d e  th o se  th a t  ru n  in  a  c o n t in u o u s  w a v e  (C W ) m o d e  w i th  p u lse s

su p e r i m p o se d.
N o te  2 P u lse -e x c i te d  " la se rs "  in c lu d e  th o se  th a t  ru n  in  a  c o n t in u o u s ly  e x c ite d  m o d e  w i th

p u lse  e x c i ta t io n  su p e r im p o se d.
N o te  3 T h e  c o n t ro l  s ta tu s  o f  R a m a n  " la se r s "  is  d e te r m in e d  b y  th e  p a ra m e te rs  o f  th e  p u m p in g

so u rc e  " la se rs " .  T h e  p u m p in g  so u rc e  " la se r s "  c a n  b e  a n y  o f  th e  " la se rs "  d e sc r ib e d
b e lo w.
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6 . A . 5 . a . G a s  " la s e r s " ,  a s  fo l l o w s :
1 . E x c im er  " la se r s " ,  h a v in g  a n y o f th e  fo l l o w in g :

a . A n  ou tp u t  w a v e l en g th  n o t  ex c e ed in g  1 5 0  n m  an d  h a v in g  an y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  m J  p e r  p u ls e ;  o r
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  1  W ;

b . A n  ou tp u t  w a v e l en g th  ex ce ed in g  1 5 0  n m  bu t  n o t  ex ce ed in g  1 9 0  n m  an d  h a v in g
a n y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  1 .5  J  p e r  p u lse ;  o r
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  1 2 0  W ;

c . A n  ou tp u t  w a v e l en g th  ex ce ed in g  1 9 0  n m  bu t  n o t  ex ce ed in g  3 6 0  n m  an d  h a v in g
a n y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  1 0  J  p e r  p u lse ;  o r
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  5 0 0  W ;  o r

d . A n  ou tp u t  w a v e l en g th  ex ce ed in g  3 6 0  n m  an d  h a v in g  an y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  1 .5  J  p e r  p u lse ;  o r
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  3 0  W ;

N . B . F o r  e x c im e r  " la se rs "  sp e c ia l ly  d e s ig n e d  fo r  l i th o g ra p h y  e q u ip m e n t ,  se e
3 .B .1 .

6 . A . 5 . a . 2 . M e ta l  va p ou r  " la se r s " ,  a s  fo l l o w s :
a . C op p er  (C u )  " la se r s "  h a v in g  a n  a ve r a g e  ou tp u t  p o w er  ex c e e d in g  2 0  W ;
b . G o ld  (A u )  " la se r s "  h a v in g  a n  a ve r a g e  ou tp u t  p o w er  ex c ee d in g  5  W ;
c . S od iu m  ( N a )  " la se r s "  h a v in g  a n  ou tp u t  p o w er  ex c ee d in g  5  W ;
d . B a r iu m  (B a )  " la s e r s "  h a v in g  a n  a ve r a g e  ou tp u t  p o w er  ex c e e d in g  2  W ;

6 . A . 5 . a . 3 . C a r b on  m on o x id e  (C O )  " la s e r s "  h a v in g  an y o f th e  fo l low in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  2  J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "  ex c e ed in g

5  k W ;  o r
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  5  k W ;

6 . A . 5 . a . 4 . C a r b on  d iox id e  (C O2)  " la s e r s "  h a v in g  a n y o f th e  fo l l o w in g :
a . A  C W  ou tp u t  p o w er  ex c e ed in g  1 5  k W ;
b . A  p u ls ed  ou tp u t  h a v in g  a  "p u lse  d u r a t ion "  ex c e ed in g  1 0  �
 ��� ��&�� ��! �� ��	

fo l l o w in g :
1 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  1 0  k W ;  o r
2 . A  p u ls ed  "p ea k  p o w er "  e x c e ed in g  1 0 0  k W ;  o r

c . A  p u ls ed  ou tp u t  h a v in g  a  "p u lse  d u r a t ion "  eq u a l  to  o r  less  th an  1 0  �
� ��� ��&��

a n y o f th e  fo l l o w in g :
1 . A  p u ls e  en e rg y  e x c e ed in g  5  J  p e r  p u lse ;  o r
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  2 .5  k W ;
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6 . A . 5 . a . 5 . "C h em ica l  la se r s " ,  a s  fo l l o w s :
a . H yd r og en  F lu o r id e  ( H F )  " la s e r s " ;
b . D eu te r iu m  F lu o r id e  (D F )  " la s e r s " ;
c . "T r a n s fe r  la se r s " ,  a s  fo l l o w s :

1 . O x yg en  Io d in e  (O2- I )  " la se r s " ;
2 . D eu te r iu m  F lu o r id e -C a r b on  d i ox id e  (D F -C O2)  " la se r s " ;

6 . A . 5 . a . 6 . K r yp t on  ion  o r  a rg on  ion  " la se r s "  h a v in g  an y o f th e  fo l l ow in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  1 .5  J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  5 0  W ;  o r
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  5 0  W ;

6 . A . 5 . a . 7 . O th e r  g a s  " la se r s " ,  h a v in g  an y o f th e  fo l lo w in g :
N o te 6 .A .5 .a .7 . d o e s  n o t  c o n t ro l  n i t ro g e n  " la se rs ".

a . A n  ou tp u t  w a v e l en g th  n o t  ex c e ed in g  1 5 0  n m  an d  h a v in g  an y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  m J  p e r  p u ls e  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  1  W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1  W ;

b . A n  ou tp u t  w a v e l en g th  ex ce ed in g  1 5 0  n m  bu t  n o t  ex ce ed in g  8 0 0  n m  an d  h a v in g
a n y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  1 .5  J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  3 0  W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  3 0  W ;

c . A n  ou tp u t  w a v e l en g th  ex ce ed in g  8 0 0  n m  bu t  n o t  ex ce ed in g  1 ,4 0 0  n m  an d  h a v in g
a n y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  0 .2 5  J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  1 0  W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1 0  W ;  o r

d . A n  ou tp u t  w a v e l en g th  ex ce ed in g  1 ,4 0 0  n m  an d  an  a ve r a g e  o r  C W  ou tp u t  p o w er
ex c e ed in g  1  W .

6 . A . 5 . b . S e m ic on d u c t o r  " la se r s " ,  a s  fo l l o w s :
1 . In d iv id u a l  s in g le - t r an sv e r se  m od e  s em i c on d u c t o r  " la se r s " ,  h a v in g  a l l  o f th e  fo l l o w in g :

a . A  w a v e len g th  o f les s  th an  9 5 0  n m  o r  m or e  th an  2 0 0 0  n m ; an d
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1 0 0  m W ;

2 . In d iv id u a l ,  m u l t ip le - t ra n sve r s e  m od e  se m ic on d u c t o r  " la se r s "  h a v in g  a l l  o f th e
fo l l o w in g :
a . A  w a v e len g th  o f les s  th an  9 5 0  n m  o r  m or e  th an  2 0 0 0  n m ; an d
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1 0  W .
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6 . A . 5 . b . 3 . In d iv id u a l  a r r a ys  o f in d iv id u a l  s em ic on d u c t o r  " la se r s " ,  h a v in g  an y o f th e  fo l l o w in g :
a . A  w a v e len g th  o f les s  th an  9 5 0  n m  an d  an  a ve r a g e  o r  C W  ou tp u t  p o w er

ex c e ed in g  6 0  W ;  o r
b . A  w a v e len g th  eq u a l  to  o r  g r ea te r  th an  2 0 0 0  n m  an d  an  a ve r a g e  o r  C W  o u tp u t

p o w er  e x ce ed in g  1 0  W ;

Te c h n ic a l  N o te
S e m ic o n d u c to r  " la se rs "  a re  c o m m o n ly  c a l le d  " la se r "  d io d e s.
N o te  l 6 .A .5 .b . in c lu d e s  se m ic o n d u c to r  " la se r s "  h a v in g  o p t ic a l  o u tp u t  c o n n e c to rs  (e .g .

f ib re  o p t ic  p ig ta i ls ).
N o te  2 T h e  c o n t ro l  s ta tu s  o f  se m ic o n d u c to r  " la se rs "  sp e c ia l ly  d e s ig n e d  fo r  o th e r

e q u ip m e n t  is  d e te rm in e d  b y  th e  c o n t ro l  s ta tu s  o f  th e  o th e r  e q u ip m e n t.

6 . A . 5 . c . S o l id  s ta te  " la se r s " ,  a s  fo l l o w s :
1 . "T u n a b l e "  " la s e r s "  h a v in g  an y o f th e  fo l l o w in g :

N o te 6 .A .5 .c .1 .  in c lu d e s  t i ta n iu m -  sa p p h i re  (T i :  A l2O 3),  th u l iu m -  YA G  (T m :
YA G ),  th u l iu m -  Y S G G  (T m :  Y S G G ),  a le x a n d r i te  (C r :  B e A 12O 4) a n d  c o lo u r
c e n t re  " la se rs " .

a . A n  ou tp u t  w a v e l en g th  less  th a n  6 0 0  n m  an d  h a v in g  an y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  m J  p e r  p u ls e  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  1  W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1  W ;

b . A n  ou tp u t  w a v e l en g th  o f 6 0 0  n m  o r  m or e  b u t  n o t  ex ce e d in g  1 ,4 0 0  n m  an d
h a v in g  an y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  1  J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  2 0  W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  2 0  W ;  o r

c . A n  ou tp u t  w a v e l en g th  ex ce ed in g  1 ,4 0 0  n m  an d  h a v in g  a n y o f th e  fo l l o w in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  m J  p e r  p u ls e  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  1  W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1  W ;

6 . A . 5 . c . 2 . N on - " tu n a b le "  " la se r s " ,  a s  fo l l o w s :
N o te 6 .A .5 .c .2 .  in c lu d e s  a to m ic  t ra n s i t io n  so l id  s ta te  " la se r s ".
a . N e od ym iu m  g la s s  " la s e r s " ,  a s  fo l lo w s :

1 . "Q - s w i t ch ed  la se r s "  h a v in g  a n y o f th e  fo l l o w in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  2 0  J  b u t  n o t  ex ce ed in g  5 0  J  p e r  p u lse  a n d

a n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  1 0  W ;  o r
b . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  J  p e r  p u lse ;

2 . N on - "Q - s w i t ch ed  la s e r s "  h a v in g  an y o f th e  fo l l o w in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  J  b u t  n o t  ex ce ed in g  1 0 0  J  p e r  p u lse

a n d  an  a ve r a g e  ou tp u t  p o w er  ex c e ed in g  2 0  W ;  o r
b . A n  ou tp u t  en e rg y  e x ce ed in g  1 0 0  J  p e r  p u ls e ;
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6 . A . 5 . c . 2 . b . N e od ym iu m -d op ed  ( o th e r  th a n  g la ss )  " la se r s " ,  h a v in g  an  ou tp u t  w a v e l en g th
ex c e ed in g  1 ,0 0 0  n m  bu t  n o t  ex c ee d in g  1 ,1 0 0  n m ,  a s  fo l lo w s :
N .B . F o r  n e o d y m iu m -d o p e d  (o th e r  th a n  g la s s ) " la se rs "  h a v in g  a n  o u tp u t

w a v e le n g th  n o t  e x c e e d in g  1 ,0 0 0  n m  o r  e x c e e d in g  1 ,1 0 0  n m ,  se e
6 .A .5 .c .2 .c .

1 . P u ls e - ex c i ted ,  m od e- l o ck ed ,  "Q - s w i t ch ed  la s e r s "  h a v in g  a  "p u lse  d u r a t ion "
o f le ss  th a n  1  n s  a n d  h a v in g  an y o f th e  fo l lo w in g :
a . A  "p ea k  p o w er "  ex c e ed in g  5  G W ;
b . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  1 0  W ;  o r
c . A  p u ls ed  en e rg y  ex ce e d in g  0 .1  J ;

2 . P u ls e - ex c i ted ,  " Q -s w i tch ed  la s e r s "  h a v in g  a  p u lse  d u r a t ion  eq u a l  to  o r
m or e  th a n  1  n s ,  an d  h a v in g  an y o f th e  fo l l o w in g :
a . A  s in g le - t r a n sve r se  m o d e  ou tp u t  h a v in g :

1 . A  "p ea k  p o w er "  ex c e ed in g  1 0 0  M W ;
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  2 0  W ;  o r
3 . A  p u ls ed  en e rg y  ex ce e d in g  2  J ;  o r

b . A  m u l t ip le - t r a n sve r s e  m o d e  o u tp u t  h a v in g :
1 . A  "p ea k  p o w er "  ex c e ed in g  4 0 0  M W ;
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  2  k W ;  o r
3 . A  p u ls ed  en e rg y  ex ce e d in g  2  J ;

3 . P u ls e - ex c i ted ,  n on - "Q - s w i t ch ed  la s e r s " ,  h a v in g :
a . A  s in g le - t r a n sve r se  m o d e  ou tp u t  h a v in g :

1 . A  "p ea k  p o w er "  ex c e ed in g  5 0 0  k W ;  o r
2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g  1 5 0  W ;  o r

b . A  m u l t ip le - t r a n sve r s e  m o d e  o u tp u t  h a v in g :
1 . A  "p ea k  p o w er "  ex c e ed in g  1  M W ; o r
2 . A n  a ve r a g e  p o w er  e x c e ed in g  2  k W ;

4 . C on t in u ou s l y ex c i te d  " la se r s "  h a v in g :
a . A  s in g le - t r a n sve r se  m o d e  ou tp u t  h a v in g :

1 . A  "p ea k  p o w er "  ex c e ed in g  5 0 0  k W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1 5 0  W ;  o r

b . A  m u l t ip le - t r a n sve r s e  m o d e  o u tp u t  h a v in g :
1 . A  "p ea k  p o w er "  ex c e ed in g  1  M W ; o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  2  k W ;
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6 . A . 5 . c . 2 . c . O th e r  n on - " tu n a b le "  " la s e r s " ,  h a v in g  an y o f th e  fo l l o w in g :
1 . A  w a v e len g th  less  th a n  1 5 0  n m  an d  h a v in g  an y o f th e  fo l l o w in g :

a . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  m J  p e r  p u ls e  a n d  a  p u lsed  "p ea k
p o w er "  ex c e ed in g  1  W ;  o r

b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1  W ;

2 . A  w a v e len g th  o f 1 5 0  n m  o r  m or e  b u t  n o t  ex c e ed in g  8 0 0  n m  an d  h a v in g  an y
o f th e  fo l l o w in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  1 .5  J  p e r  p u lse  a n d  a  p u lsed  "p ea k

p o w er "  ex c e ed in g  3 0  W ;  o r
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  3 0  W ;

3 . A  w a v e len g th  ex c e ed in g  8 0 0  n m  bu t  n o t  ex c e ed in g  1 ,4 0 0  n m , a s  fo l lo w s :
a . "Q - s w i t ch ed  la se r s "  h a v in g :

1 . A n  ou tp u t  en e rg y  e x ce ed in g  0 .5  J  p e r  p u lse  a n d  a  p u lsed  "p ea k
p o w er "  ex c e ed in g  5 0  W ;  o r

2 . A n  a ve r a g e  ou tp u t  p o w er  e x c e ed in g :
a . 1 0  W  fo r  s in g le - t r an sv e r se  m od e  " la s e r s " ;
b . 3 0  W  fo r  m u l t ip le - t r an sv e r se  m od e  " la s e r s " ;

b . N on - "Q - s w i t ch ed  la s e r s "  h a v in g :
1 . A n  ou tp u t  en e rg y  e x ce ed in g  2  J  p e r  p u lse  a n d  a  p u lsed  "p ea k

p o w er "  ex c e ed in g  5 0  W ;  o r
2 . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  5 0  W ;  o r

4 . A  w a v e len g th  ex c e ed in g  1 ,4 0 0  n m  an d  h a v in g  an y o f th e  fo l l o w in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  1 0 0  m J  p e r  p u lse  a n d  a  p u lsed  "p ea k

p o w er "  ex c e ed in g  1  W ;  o r
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1  W ;

6 . A . 5 . d . D ye  a n d  o th e r  l iq u id  " la se r s " ,  h a v in g  an y o f th e  fo l lo w in g :
1 . A  w a v e len g th  less  th a n  1 5 0  n m  an d :

a . A n  ou tp u t  en e rg y  e x ce ed in g  5 0  m J  p e r  p u ls e  a n d  a  p u lsed  "p ea k  p o w er "
ex c e ed in g  1  W ;  o r

b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1  W ;

2 . A  w a v e len g th  o f 1 5 0  n m  o r  m or e  b u t  n o t  ex c e ed in g  8 0 0  n m  an d  h a v in g  an y o f th e
fo l l o w in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  1 .5  J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  2 0  W ;
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  2 0  W ;  o r
c . A  p u ls ed  s in g le  lon g i tu d in a l  m od e  os c i l la to r  h a v in g  an  a ve r a g e  ou tp u t  p o w er

ex c e ed in g  1  W  a n d  a  r ep e t i t ion  r a te  ex c e ed in g  1  k H z  i f  th e  "p u lse  d u r a t ion "  is
les s  th an  1 0 0  n s ;
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6 . A . 5 . d . 3 . A  w a v e len g th  ex c e ed in g  8 0 0  n m  bu t  n o t  ex c e ed in g  1 ,4 0 0  n m  an d  h a v in g  an y o f th e
fo l l o w in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  0 .5  J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  1 0  W ;  o r
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1 0  W ;  o r

4 . A  w a v e len g th  ex c e ed in g  1 ,4 0 0  n m  an d  h a v in g  an y o f th e  fo l l o w in g :
a . A n  ou tp u t  en e rg y  e x ce ed in g  1 0 0  m J  p e r  p u lse  a n d  a  p u lsed  "p ea k  p o w er "

ex c e ed in g  1  W ;  o r
b . A n  a ve r a g e  o r  C W  ou tp u t  p o w er  e x c e ed in g  1  W ;

6 . A . 5 . e . C om p on en ts ,  a s  fo l l o w s :

1 . M i r r o r s  co o l ed  e i th e r  b y a c t i v e  c o o l in g  o r  b y h ea t  p ip e  co o l in g ;
Te c h n ic a l  N o te
A c t iv e  c o o l in g  is  a  c o o l in g  te c h n iq u e  fo r  o p t ic a l c o m p o n e n ts  u s in g  f lo w in g  f lu id s
w i th in  th e  su b s u r fa c e  (n o m in a l ly  le ss  th a n  1  m m  b e lo w  th e  o p t ic a l  su r fa c e ) o f  th e
o p t ic a l  c o m p o n e n t  to  re m o v e  h e a t  f ro m  th e  o p t ic.

2 . O p t ica l  m i r r o r s  o r  tr a n sm iss iv e  o r  p a r t ia l l y  t r a n sm iss iv e  o p t ica l  o r  e le c t r o -o p t ica l
c om p on en ts  sp e c ia l l y  d es ig n e d  fo r  u s e  w i th  con t r o l led  " la s e r s " ;

6 . A . 5 . f . O p t ica l  eq u ip m en t ,  a s  fo l l o w s :

1 . D yn a m i c  w a v e fr on t  (p h a se )  m ea s u r in g  eq u ip m en t  ca p a b le  o f m a p p in g  a t lea s t  5 0
p o s i t ion s  on  a  bea m  w a v e fr on t  h a v in g  an y o f th e  fo l l o w in g :
a . F r a m e r a tes  eq u a l  to  o r  m o r e  th an  1 0 0  H z  a n d  ph a se  d isc r im in a t ion  o f a t  lea s t

5 %  o f th e  b ea m 's  w a v e len g th ;  o r
b . F r a m e r a tes  eq u a l  to  o r  m o r e  th an  1 ,0 0 0  H z  a n d  p h a se  d isc r im in a tion  o f a t  lea s t

2 0 %  o f th e  b ea m 's  w a v e len g th ;
2 . "L a se r "  d ia g n os t i c  eq u ip m en t  ca p a b le  o f m ea su r in g  "S H P L "  s ys t em  a n g u la r  b ea m

ste e r in g  e r r o r s  o f eq u a l  to  o r  less  th a n  1 0  �����

3 . O p t ica l  eq u ip m en t  an d  com p on en ts  sp e c ia l l y  d es ig n e d  fo r  a  p h a sed -a r r a y "S H P L "
s ys t em  fo r  coh e r en t  bea m  c o m b in a t ion  to  a n  a ccu r a c y  o f la m b d a /1 0  a t  th e  d es ig n ed
"�&	�	���' �� �(� ��' "����	&	� �
 ��	 
����	��

4 . P r o jec t i on  te les c o p es  sp e c ia l l y  d es ig n e d  fo r  u s e  w i th  "S H P L "  s ys t em s.
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M A G N E T O M E T E R S

6 . A . 6 . "M a g n e t om et e r s " ,  "m a g n e t ic  g r a d iom e te r s " ,  " in tr in s ic  m a g n e t ic  g r a d iom e t e r s "  a n d  com p en sa t ion
s ys t em s,  a n d  sp e c ia l l y  d es ig n ed  c om p on en ts  th er e fo r,  a s  fo l l o w s :
N o te 6 .A .6 .  d o e s  n o t  c o n t ro l  in s t ru m e n ts  sp e c ia l ly  d e s ig n e d  fo r  b io m a g n e t ic  m e a su re m e n t s

fo r  m e d ic a l  d ia g n o s t ic s.

a . "M a g n e t om et e r s "  u s in g  " su p e r c on d u c t i v e " ,  op t ica l l y  p u m p ed  o r  n u c lea r  p r ec es s i on
(p r o t on /O ver h a u se r )  " te ch n o log y "  h a v in g  a  "n o is e  le v e l "  (s en s i t i v i t y )  lo w er  ( b e t te r )  th a n
0 .0 5  n T  r m s  p e r  sq u a r e  r oo t  H z ;

b . In d u c t ion  c o i l  "m a g n e t om ete r s "  h a v in g  a  "n o ise  le v e l "  (sen s i t i v i t y )  lo w er  ( b e t te r )  th an  an y
o f th e  fo l l o w in g :
1 . 0 .0 5  n T  r m s /sq u a r e  r o o t  H z  a t  fr eq u en c ie s  o f l es s  th an  1  H z ;
2 . 1  x  1 0- 3  n T  r m s /sq u a r e  r oo t  H z  a t  fr eq u en c i es  o f 1  H z  o r  m o r e  b u t  n o t  ex ce ed in g  1 0

H z ;  o r
3 . 1  x  1 0- 4  n T  r m s /sq u a r e  r oo t  H z  a t  fr eq u en c i es  ex c ee d in g  1 0  H z ;

c . F i b r e  o p t ic  "m a g n e t om ete r s "  h a v in g  a  "n o ise  le v e l "  (s en s i t i v i t y )  l o w er  (b e t te r )  th an  1  n T
r m s p e r  sq u a r e  r o o t  H z ;

d . "M a g n e t i c  g r a d iom e t e r s "  u s in g  m u l t ip le  "m a g n e tom et e r s "  c on t r o l led  b y  6 .A .6 .a . ,  6 .A .6 .b .
o r  6 .A .6 .c . ;

e . F i b r e  o p t ic  " in tr in s ic  m a g n e t ic  g r a d iom e t e r s "  h a v in g  a  m a gn e t ic  g r a d ien t f ie ld  " n o i se  le v e l "
(sen s i t i v i t y)  l o w er  (b e t t e r )  th an  0 .3  n T /m  r m s  p e r  sq u a r e  r oo t  H z ;

f. " In tr in s ic  m a g n e t ic  g r a d iom e t e r s " ,  u s in g  " tech n o l og y "  o th e r  th an  f ib r e -o p t ic  " t ech n o l og y " ,
h a v in g  a  m a g n e t ic  g r a d ien t  f ie ld  " n o is e  le v e l "  (s en s i t i v i ty )  l o w er  (b e t te r )  th an  0 .0 1 5  n T /m
r m s p e r  sq u a r e  r o o t  H z ;

g . M a g n e t ic  c om p en sa t ion  s ys t em s fo r  m a g n e t ic  sen s o r s  d es ig n ed  fo r  op e r a t ion  on  m o b i le
p la t fo r m s ;

h . "S u p er c on d u c t i ve "  e l e c t r om a g n e t ic  s en s o r s ,  c on ta in in g  com p on en ts  m a n u fa c tu r ed  fr om
"su p er c on d u c t iv e "  m a te r ia ls  an d  h a v in g  a l l  o f th e  fo l l o w in g :
1 . B e in g  d es ig n ed  fo r  o p e r a t ion  a t  tem p er a tu r es  b e l o w  th e  " c r i t i ca l  tem p er a tu r e "  o f a t

lea s t  on e  o f th e i r  " su p e r c on d u c t iv e "  c on s t i tu en ts  ( in c lu d in g  Jos ep h s on  e ffe c t  d e v i c es
o r  " su p e r c on d u c t iv e "  q u a n tu m  in te r fe r en c e  d e v i c es  ( S Q U I D S )) ;

2 . B e in g  d es ig n ed  fo r  s en s in g  e lec t r om a g n e t ic  f i e ld  va r ia t ion s  a t fr eq u en c ie s  o f 1  k H z  o r
les s ;  a n d :
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6 . A . 6 . h . 3 . H a v in g  a n y o f th e  fo l l o w in g  ch a r a c te r is t ics :
a . In co r p o r a t in g  th in - f i lm  S Q U I D S  w i th  a  m in���� �	����	 
��	 �� �	

 ���� � ��

a n d  w i th  a sso c ia ted  in p u t  an d  ou tp u t  c ou p l in g  c i r cu i ts ;
b . D es ig n ed  t o  op e r a te  w i th  a  m a gn e t ic  f i e ld  s le w  r a te  ex c ee d in g  1  x  1 06 m a g n e t ic

f lu x  q u a n ta  p e r  sec on d ;
c . D es ig n ed  t o  fu n c t ion  w i th ou t  m a g n e t ic  sh ie ld in g  in  th e  ea r th 's  a m b ien t  m a g n e t ic

f i e ld ;  o r
d . H a v in g  a  tem p er a tu r e  co e ff i c ien t  less  ( sm a l le r )  th a n  0 .1  m a gn e t ic  f lu x

q u a n tu m /K .

G R AV I M E T E R S

6 . A . 7 . G r a v i t y  m e t e r s  (g r a v im e t e r s )  a n d  g r a v i t y  g r a d iom e te r s ,  a s  fo l l o w s :

a . G r a v i t y  m e t e r s  d es ig n e d  o r  m o d i f i ed  fo r  g r ou n d  u se  h a v in g  a  s ta tic  a cc u r a c y o f l es s  (b e t t e r )
th an  1 0  ����
N o te 6 .A .7 .a . d o e s  n o t  c o n t ro l  g ro u n d  g ra v i ty  m e te rs  o f  th e  q u a r tz  e le m e n t  (Wo rd e n )

ty p e.

b . G r a v i t y  m e t e r s  d es ig n e d  fo r  m o b i l e  p la t fo r m s ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  s ta t ic  a c cu r a c y o f l es s  ( b e t te r )  th a n  0 .7  m g a l;  an d
2 . A n  in -se r v i c e  (o p e r a t ion a l )  a ccu r a c y  o f le ss  ( b e t te r )  th an  0 .7  m g a l  h a v in g  a  t im e- to -

s tea d y - s ta te  r eg is t r a t ion  o f l es s  th an  2  m in u tes  u n d e r  a n y c om b in a t ion  o f a t ten d a n t
c o r r ec t i ve  c om p en sa t ion s  a n d  m o t i on a l  in f lu en c es ;

c . G r a v i t y  g r a d io m e t e r s .

R A D A R

6 . A . 8 . R a d a r  s ys t em s,  eq u ip m en t  an d  a ssem b l ie s  h a v in g  an y o f th e  fo l l o w in g  ch a r a c te r is t ics ,  an d
sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r :

N o te 6 .A .8 .  d o e s  n o t  c o n t ro l:
a . S e c o n d a ry  su rv ei l la n c e  ra d a r  (S S R );
b . C a r  ra d a r  d e s ig n e d  fo r  c o l l i s io n  p re v e n t io n;
c . D isp la y s  o r  m o n i to rs  u se d  fo r  a i r  t ra f f i c  c o n t ro l  (A T C ) h a v in g  n o  m o re  th a n  1 2

re so lv a b le  e le m e n ts  p e r  m m;
d . M e te o ro lo g ic a l  (w e a th e r ) r a d a r.

6 . A . 8 . a . O p er a t in g  a t fr eq u en c ie s  fr om  4 0  G H z  to  2 3 0  G H z  a n d  h a v in g  a n  a ve r a g e  ou tp u t  p o w er
ex c e ed in g  1 0 0  m W ;

b . H a v in g  a  tun a b le  ba n d w id th  ex c e ed in g  ±  6 .2 5 %  o f th e  cen t r e  op e r a t in g  fr eq u en c y ;
Te c h n ic a l  N o te
T h e  c e n t re  o p e ra t in g  f re q u e n c y  e q u a ls  o n e  h a l f  o f  th e  su m  o f  th e  h ig h e s t  p lu s  th e  lo w e s t
sp e c i f ie d  o p e ra t in g  f re q u e n c ie s.
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6 . A . 8 . c . C a p a b le  o f op e r a t in g  s im u l tan eo u s l y  on  m or e  th an  tw o  ca r r ie r  fr eq u en c ie s ;

d . C a p a b le  o f op e r a t in g  in  syn th e t ic  a p e r tu r e  (S A R ) ,  in ve r se  s yn th e t ic  a p e r tu r e  ( IS A R )  r a d a r
m o d e ,  o r  s id e l o ok in g  a ir b o r n e  (S L A R )  r a d a r  m od e ;

e . In co r p o r a t in g  "e le c t r on ica l l y  s t e e r a b le  p h a s ed  a r r a y a n ten n a e" ;

f . C a p a b le  o f h e ig h t f in d in g  n on -co o p er a t ive  ta rg e ts ;
N o te 6 .A .8 . f.  d o e s  n o t  c o n t ro l  p re c is io n  a p p ro a c h  ra d a r  (PA R )  e q u ip m e n t  c o n fo r m in g

to  IC A O  s ta n d a rd s.

g . S p e c ia l l y  d e s ig n ed  fo r  a ir b o r n e  (ba l lo on  o r  a ir fr a m e  m ou n ted )  op e r a t ion  an d  h a v in g
D op p l e r  " s ig n a l  p r oc es s in g "  fo r  th e  d e te c t ion  o f m o v in g  ta rg e ts ;

h . E m p lo yin g  p r o ce ss in g  o f r a d a r  s ign a ls  u s in g  an y o f th e  fo l l o w in g :
1 . " R a d a r  sp r ea d  sp e c t r u m "  tech n iq u es ;  o r
2 . " R a d a r  fr eq u en c y a g i l i t y "  te ch n iq u es ;

i . P r o v id in g  g r ou n d -ba s ed  op e r a t ion  w i th  a  m a x im u m  " in s t ru m en ted  r an g e"  ex c ee d in g  1 8 5
k m ;
N o te 6 .A .8 . i.  d o e s  n o t  c o n t ro l:

a . F ish in g  g ro u n d  su rv ei l la n c e  ra d a r ;
b . G ro u n d  ra d a r  e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  e n ro u te  a i r  t ra f f i c  c o n t ro l ,

p ro v id e d  th a t  a l l  th e  fo l lo w in g  c o n d i t io n s  a re  m e t :
1 . I t  h a s  a  m a x im u m  " in s t ru m e n te d  ra n g e "  o f  5 0 0  k m  o r  le ss ;
2 . I t  i s  c o n f ig u re d  so  th a t  ra d a r  ta rg e t  d a ta  c a n  b e  t ra n smi t te d  o n ly  o n e

w a y  f ro m  th e  ra d a r  s i te  to  o n e  o r  m o re  c iv i l  A T C  c e n t re s ;
3 . I t  c o n ta in s  n o  p ro v is io n s  fo r  re m o te  c o n t ro l  o f  th e  ra d a r  sc a n  r a te

f ro m  th e  e n ro u te  A T C  c e n t re ;  a n d
4 . I t  i s  to  b e  p e rm a n e n t ly  in s ta l le d .

c . We a th e r  b a l lo o n  t ra c k in g  ra d a r s.

j . B e in g  " la se r "  r a d a r  o r  L ig h t  D e te c t i on  an d  R a n g in g  (L ID A R )  eq u ip m en t ,  h a v in g  a n y o f th e
fo l l o w in g :
1 . "S p a c e -q u a l i f ied " ;  o r
2 . E m p lo yin g  c oh e r en t  h e te r od yn e  o r  h om od yn e  d e te c t i on  tech n iq u es  a n d  h a v in g  an

a n g u la r  r eso lu t i on  o f le ss  ( b e t te r )  th an  2 0  �� �m ic r o r a d ia n s ) ;
N o te 6 .A .8 . j.  d o e s  n o t  c o n t ro l  L ID A R  e q u ip m e n t  sp e c ia l ly  d e s ig n e d  fo r  su rv e y in g  o r

fo r  m e te o ro lo g ic a l  o b se rv a t io n.

k . H a v in g  " s ig n a l  p r oc es s in g "  su b -s ys t em s u s in g  "p u lse  c om p r e ss i on " ,  w i th  a n y o f th e
fo l l o w in g :
1 . A  "p u ls e  c o m p r es s i on "  r a tio  ex c e ed in g  1 5 0 ;  o r
2 . A  p u ls e  w id th  o f les s  th an  2 0 0  n s ;  o r
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6 . A . 8 . 1 . H a v in g  d a ta  p r oc es s in g  su b -s ys te m s w i th  a n y o f th e  fo l lo w in g :
1 . "A u t om a t i c  ta rg e t  tr a ck in g "  p r o v id in g ,  a t an y a n ten n a  r o ta t ion , th e  p r ed ic ted  ta rg e t

p o s i t ion  b e y on d  th e  t im e  o f th e  n ex t  a n ten n a  bea m  p a s sa g e ;
N o te 6 .A .8 .1 .1 . d o e s  n o t  c o n t ro l  c o n f l i c t a le r t  ca p a b i l i t y  in  A T C  sy s te m s,  o r

m a r in e  o r  h a rb o u r  ra d a r.
2 . C a lcu la t ion  o f ta rg e t  v e l o c i t y  fr om  p r im ar y r a d a r  h a v in g  n on -p e r iod i c  (va r ia b l e )

sca n n in g  r a tes ;
3 . P r o c es s in g  fo r  a u tom a t ic  p a t te r n  r ec o g n i t ion  ( fea tu r e  ex t r a c t i on )  an d  com p a r ison  w i th

ta rg e t  ch a r a c te r is t ic  d a ta ba s es  ( w a v e fo r m s  o r  im a g er y)  to  id en t i f y  o r  c la s s i f y  ta rg e ts ;
o r

4 . S u p er p o s i t ion  a n d  co r r e la t ion ,  o r  fu s ion ,  o f ta rg e t  d a ta  fr om  tw o  o r  m o r e
"g e o g r a p h ica l ly  d is p e r s ed "  a n d  " in te r con n ec te d  r a d a r  sen so r s "  to  en h an ce  a n d
d isc r im in a te  ta rg e ts .
N o te 6 .A .8 .1 .4 . d o e s  n o t  c o n t ro l  sy s te m s,  e q u ip m e n t  a n d  a sse m b l ie s  u se d  fo r

m a r in e  t ra f f i c  c o n t ro l.

6 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

6 . B . 1 . A C O U S T I C S -  N on e

6 . B . 2 . O P T I C A L  S E N S O R S -  N on e

6 . B . 3 . C A M E R A S -  N on e

O P T I C S

6 . B . 4 . O p t ica l  eq u ip m en t ,  a s  fo l l o w s :

a . E q u ip m en t  fo r  m ea su r in g  a bs o lu te  r e f l ec ta n c e  to  a n  a ccu r a c y  o f ±  0 .1 %  o f th e  r e f le c ta n c e
va lu e ;

b . E q u ip m en t  o th e r  th a n  op t ica l  su r fa ce  s ca t te r in g  m ea su r em en t  eq u ip m en t ,  h a v in g  an
u n o bs cu r e d  a p e r tu r e  o f m o r e  th an  1 0  cm ,  sp ec ia l l y  d e s ig n ed  fo r  th e  n on -c on ta c t  op t ica l
m ea s u r em en t  o f a  n on -p la n a r  op t ica l  su r fa c e  f ig u r e  (p r o f i le )  t o  a n  "a ccu r a c y "  o f 2  n m  o r
les s  (b e t t e r )  a g a in s t  th e  r eq u i r ed  p r o f i le .
N o te 6 .B .4 .  d o e s  n o t  c o n t ro l  m ic ro sc o p e s.

6 . B . 5 . L A S E R S -  N on e

6 . B . 6 . M A G N E T O M E T E R S -  N on e

G R AV I M E T E R S

6 . B . 7 . E q u ip m en t  to  p r od u c e ,  a l ig n  an d  ca l ib r a te  lan d -ba s ed  g r a v i t y  m e t e r s  w i th  a  s ta t ic  a ccu r a c y  o f
b e t te r  th an  0 .1  m g a l .
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R A D A R

6 . B . 8 . P u ls e  r a d a r  c r oss - s ec t i on  m ea su r e m en t  s ys t em s h a v in g  t r an sm i t p u lse  w id th s  o f 1 0 0  n s  o r  less
a n d  sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r.

6 . C . M AT E R I A L S

6 . C . 1 . A C O U S T I C S  -  N on e

O P T I C A L  S E N S O R S

6 . C . 2 . O p t ica l  s en s o r  m a te r ia ls ,  a s  fo l l o w s :

a . E lem en ta l  te l lu r iu m  (Te )  o f p u r i t y  le v e l s  o f 9 9 .9 9 9 5 %  o r  m or e ;

b . S in g le  c r ys ta ls  ( in c lu d in g  ep i ta x ia l w a fe r s )  o f a n y o f th e  fo l l o w in g :
1 . C a d m iu m  z in c  te l lu r id e  w i th  z in c  con ten t  o f les s  th a n  6 %  b y m o l e  fr a c t ion ;
2 . C a d m iu m  te l lu r id e  (C d Te)  o f a n y p u r i t y  le v e l ;  o r
3 . M er cu r y ca d m iu m  te l lu r id e  ( H g C d T e)  o f a n y p u r i t y  le v e l .

Te c h n ic a l  N o te
M o le  f ra c t io n  is  d e f in e d  a s  th e  ra t io  o f  m o le s  o f  Z n Te  to  th e  su m  o f  th e  m o le s  o f  C d Te
a n d  Z n Te  p re se n t  in  th e  c ry s ta l.

6 . C . 3 . C A M E R A S  -  N on e

O P T I C S

6 . C . 4 . O p t ica l  m a te r ia ls ,  a s  fo l l o w s :

a . Z in c  s e len id e  ( Z n S e)  a n d  z in c  su lp h id e  (Z n S )  " su b s t r a te  b la n k s"  p r od u c ed  b y  th e  ch em ica l
va p o u r  d ep os i t i on  p r oc es s ,  h a v in g  an y o f th e  fo l l o w in g :
1 . A  v o l u m e  g r ea te r  th an  1 0 0  cm3;  o r
2 . A  d ia m e t e r  g r ea te r  th an  8 0  m m  h a v in g  a  th ick n ess  o f 2 0  m m  o r  m or e ;

b . B o u le s  o f th e  fo l l o w in g  e l ec t r o - o p t ic  m a te r ia ls :
1 . P o ta ss iu m  t i tan yl  a r sen a te  (K TA ) ;
2 . S i lv e r  g a l l iu m  se len id e  (A g G a S e2) ;
3 . T h a l l iu m  a r sen ic  se l en id e  (T 13A s S e3,  a lso  k n o w n  a s  TA S ) ;

c . N on - l in ea r  op t ica l  m a te r ia ls ,  h a v in g  a l l  o f th e  fo l l o w in g :
1 . T h ir d  o r d e r  su sc ep t i b i l i t y  (ch i  3 )  o f 1 0- 6  m 2/V 2 o r  m o r e ;  a n d
2 . A  r esp on s e  t im e  o f l es s  th an  1  m s ;
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6 . C . 4 . d . "S u b s t r a te  b la n k s"  o f s i l i c on  ca r b id e  o r  b e r y l l iu m  be r y l l iu m  ( B e / B e)  d ep o s i ted  m a te r ia ls
ex c e ed in g  3 0 0  m m  in  d ia m e te r  o r  m a jo r  a x is  len g th ;

e . G la ss ,  in c lu d in g  fu s ed  s i l i ca ,  p h osp h a te  g la ss ,  f lu o r op h osp h a te  g la ss ,  z i r con iu m  f lu o r id e
(Z r F 4)  a n d  h a fn iu m  f lu o r id e  ( H fF4) ,  h a v in g  a l l  o f th e  fo l lo w in g :
1 . A  h yd r o x yl  i on  (O H -)  c on c en t r a tion  o f les s  th an  5  p p m ;
2 . In teg r a ted  m e ta l l i c  p u r it y  le v e ls  o f le ss  th a n  1  p p m ;  an d
3 . H i g h  h om o g en e i t y  ( in d ex  o f r e fr a c t i on  va r ia n ce )  less  th a n  5  x  1 0- 6 ;

f . S yn th e t ica l l y  p r od u c ed  d ia m on d  m a te r ia l w i th  an  a bs o r p t ion  o f les s  th an  1 0- 5  cm- 1  fo r
w a v e len g th s  ex ce ed in g  2 0 0  n m  bu t  n o t  ex ce e d in g  1 4 ,0 0 0  n m .

L A S E R S

6 . C . 5 . S yn th e t ic  c r ys ta l l in e  " la se r "  h os t  m a te r ia l  in  u n fin ish ed  fo r m ,  a s  fo l l o w s :
a . T i ta n iu m  d op ed  sa p p h i r e ;
b . A le x a n d r ite .

6 . C . 6 . M A G N E T O M E T E R S -  N on e

6 . C . 7 . G R AV I M E T E R S -  N on e

6 . C . 8 . R A D A R -  N on e .

6 . D . S O F T W A R E

1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  c on t r o l led  b y
6 .A .4 . ,  6 .A .5 .,  6 .A .8 .  o r  6 .B .8 .

2 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "u se "  o f eq u ip m en t  c on t r o l led  b y  6 .A .2 . b . ,  6 .A .8 .  o r  6 .B .8 .

3 . O th e r  " so ft w a r e " ,  a s  fo l l o w s :

A C O U S T I C S

6 . D . 3 . a . "S o ft w a r e " ,  a s  fo l l o w s :

1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  a c ou s t i c  bea m  fo r m in g  fo r  th e  " r ea l  t im e
p r oc e ss in g "  o f a c ou s t ic  d a ta  fo r  p a ss i v e  r ec ep t i on  u s in g  tow e d  h yd r op h on e  a r r a ys ;

2 . "S ou r c e  c od e"  fo r  th e  " r ea l  t im e  p r oce ss in g "  o f a c ou s t ic  d a ta  fo r  p a ss i v e  r ec ep t i on
u s in g  to w ed  h yd r op h on e  a r r a ys ;

3 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  a c ou s t i c  bea m  fo r m in g  fo r  th e  " r ea l  t im e
p r oc e ss in g "  o f a c ou s t ic  d a ta  fo r  p a ss i v e  r ec ep t i on  u s in g  bo t t om  o r  ba y ca b l e  s ys t em s;

4 . "S ou r c e  c od e"  fo r  th e  " r ea l  t im e  p r oce ss in g "  o f a c ou s t ic  d a ta  fo r  p a ss i v e  r ec ep t i on
u s in g  b o t t om  o r  ba y ca b le  s ys t em s;
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6 . D . 3 . b . O P T I C A L  S E N S O R S  -  N on e

c . C A M E R A S  -  N on e

d . O P T I C S -  N on e

e . L A S E R S -  N on e

M A G N E T O M E T E R S

6 . D . 3 . f. "S o ft w a r e " ,  a s  fo l l o w s :

1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  m a g n e t ic  c om p en sa t ion  s ys t em s fo r  m a g n e t ic
sen s o r s  d e s ig n ed  t o  o p e r a te  on  m o b i le  p la t fo r m s ;

2 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  m a g n e t ic  a n om a l y d e te c t i on  on  m o b i le  p la t fo r m s ;

G R AV I M E T E R S

6 . D . 3 . g . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  t o  c o r r ec t  m o t i on a l  in f lu en c es  o f g r a v i t y  m e t e r s  o r  g r a v i t y
g r a d iom et e r s ;

R A D A R

6 . D . 3 . h . "S o ft w a r e " ,  a s  fo l l o w s :

1 . A i r  T ra ff ic  C on t r o l  " s o ft w a r e "  a p p l ica t ion  "p r og r a m m e s"  h o s ted  on  g en e r a l  p u r p os e
c om p u te r s  lo ca t ed  a t  A i r  T r a ff i c  C on t r o l  cen t r es  a n d  ca p a b l e  o f a n y o f th e  fo l l o w in g :
a . P r o c es s in g  an d  d isp la y in g  m or e  th an  1 5 0  s im u l tan eou s  " s ys te m  t r a ck s" ;  o r
b . A cc ep t in g  r a d a r  ta rg e t  d a ta  fr om  m or e  th a n  fou r  p r im ar y r a d a r s ;

2 . "S o ft w a r e "  fo r  th e  d es ig n  o r  " p r od u c t i on "  o f r a d om es  w h ich :
a . A r e  sp e c ia l l y  d e s ig n ed  t o  p r o te c t  th e  "e le c t r on ica l l y  s te e r a b l e  p h a sed  a r r a y

a n ten n a e"  c on t r o l led  b y  6 . A .8 .e . ;  a n d
b . R e su l t  in  an  an ten n a  p a t te rn  h a v in g  an  'a ve r a g e  s id e  lo b e  le v e l '  m o r e  th a n  4 0  d B

b e l o w  th e  p ea k  o f th e  m a in  bea m  le v e l .
Te c h n ic a l  N o te
'A v e ra g e  s id e  lo b e  lev e l ' in  6 .D .3 .h .2 .b .  i s  m e a su re d  o v e r  th e  e n t i re  a r ra y
e x c lu d in g  th e  a n g u la r  e x te n t o f  th e  m a in  b e a m  a n d  th e  f i r s t  t w o  s id e  lo b e s  o n
e i th e r  s id e  o f  th e  m a in  b e a m.
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6 . E . T E C H N O L O G Y

6 . E . 1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o f eq u ip m en t ,
m a te r ia ls  o r  " so ft w a r e "  c on t r o l led  b y 6 .A . ,  6 .B . ,  6 .C . o r  6 .D .

6 . E . 2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t  o r
m a te r ia ls  con t r o l led  b y 6 .A . ,  6 .B .  o r  6 .C .

6 . E . 3 . O th e r  " tech n o l og y " ,  a s  fo l l o w s :

a . A C O U S T I C S -  N on e

b . O P T I C A L  S E N S O R S -  N on e

c . C A M E R A S -  N on e

O P T I C S

6 . E . 3 . d . "Te ch n o l og y " ,  a s  fo l l o w s :

1 . O p t ica l  su r fa c e  c oa t in g  a n d  tr ea tm en t  " tech n o l og y "  " r eq u i r ed "  to  a ch ie v e  u n i fo r m i t y
o f 9 9 .5 %  o r  b e t te r  fo r  op t i ca l  c oa t in g s  5 0 0  m m  o r  m or e  in  d ia m e te r  o r  m a jo r  a x is
len g th  a n d  w i th  a  to ta l  loss  (a b s o r p t ion  a n d  sca t te r )  o f les s  th a n  5  x  1 0- 3 ;
N .B . S e e  a lso  2 .E .3 .f .

2 . O p t ica l  fa b r ica t i on  " tech n o l og y "  u s in g  s in g le  p o in t  d ia m on d  tu r n in g  tech n iq u es  to
p r od u c e  su r fa c e  f in ish  a ccu r a c ie s  o f b e t t e r  th an  1 0  n m  r m s  on  n on -p la n a r  su r fa c es
ex c e ed in g  0 .5  m2;

L A S E R S

6 . E . 3 . e . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "d e v e l op m en t" ,  " p r od u c t ion "  o r  "u se "  o f s p e c ia l l y  d e s ig n ed
d ia g n os t ic  in s t r u m en ts  o r  ta rg e ts  in  tes t  fa c i l i t ies  fo r  "S H P L "  t es t in g  o r  tes t in g  o r  eva lu a t ion
o f m a te r ia ls  i r r a d ia ted  b y  " S H P L "  b ea m s;

M A G N E T O M E T E R S

6 . E . 3 . f. "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t i on "  o f f lu x g a t e
"m a g n e t om et e r s "  o r  f lu x g a te  "m a g n e t om et e r "  s ys t em s,  h a v in g  an y o f th e  fo l l o w in g :

1 . A  "n o is e  le v e l "  o f le ss  th a n  0 .0 5  n T  r m s  p e r  sq u a r e  r o o t  H z  a t  fr eq u en c i es  o f le ss  th a n
1  H z ;  o r

2 . A  "n o is e  le v e l "  o f le ss  th a n  1  x  1 0- 3  n T  r m s  p e r  sq u a r e  r oo t  H z  a t  fr eq u en c i es  o f 1  H z
o r  m or e .

6 . E . 3 . g . G R AV I M E T E R S  -  N on e

6 . E . 3 . h . R A D A R -  N on e
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7 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

N .B .1 F o r  a u to m a t ic  p i lo ts  fo r  u n d e r w a te r  v e h ic le s ,  se e  C a te g o ry  8 .
F o r  ra d a r,  se e  C a te g o ry  6.

7 . A . 1 . L in ea r  a cc e le r o m et e r s  d e s ig n ed  fo r  u se  in  in e r t ia l n a v ig a t ion  o r  g u id an ce  s ys tem s a n d  h a v in g  an y
o f th e  fo l l o w in g  ch a ra c te r is t ics ,  a n d  sp ec ia l l y  d e s ig n ed  co m p on en ts  th e r e fo r :
a . A  " b ia s "  " s ta b i l i t y "  o f les s  ( be t t e r )  th an  1 3 0  m ic r o  g  w i th  r esp e c t  to  a  f i x ed  ca l i b r a t ion

va lu e  o v e r  a  p e r iod  o f on e  yea r ;
b . A  " s ca le  fa c t o r "  " s ta b i l i t y "  o f l ess  ( b e t te r )  th an  1 3 0  p p m  w i th  r esp ec t  t o  a  f i x e d  ca l i b r a t ion

va lu e  o v e r  a  p e r iod  o f on e  yea r ;  o r
c . S p e c i f i ed  t o  fu n c t ion  a t  l in ea r  a cce l e r a t ion  lev e ls  ex c ee d in g  1 0 0  g .
N .B . F o r  a n g u la r  o r  ro ta t io n a l  a c c e le ro m e te rs ,  se e  7 .A .2 .

7 . A . 2 . G yr o s ,  a n d  an g u la r  o r  r o ta t ion a l  a cc e le r o m et e r s ,  h a v in g  an y o f th e  fo l l o w in g  ch a r a c te r is t ics ,  a n d
sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r :
a . A  "d r i f t  r a te "  " s ta b i l i t y" ,  w h en  m ea s u r ed  in  a  1  g  en v i r on m en t  ov e r  a  p e r iod  o f th r ee

m on th s  a n d  w i th  r esp e c t  to  a  f i x ed  ca l i b r a t ion  va lu e ,  o f:
1 . L es s  ( be t t e r )  th a n  0 .1 °  p e r  h ou r  w h en  sp ec i f i ed  t o  fu n c t ion  a t  l in ea r  a cce l e r a t ion  lev e ls

b e l o w  1 0  g ;  o r
2 . L es s  ( be t t e r )  th a n  0 .5 °  p e r  h ou r  w h en  sp ec i f i ed  t o  fu n c t ion  a t  l in ea r  a cce l e r a t ion  lev e ls

fr o m  1 0  g  to  1 0 0  g  in c lu s i ve ;  o r
b . S p e c i f i ed  t o  fu n c t ion  a t  l in ea r  a cce l e r a t ion  lev e ls  ex c ee d in g  1 0 0  g .

7 . A . 3 . In e r t ia l  n a v ig a t ion  s ys tem s (g im ba l led  o r  s t r a p d o w n )  a n d  in e r t ia l eq u ip m en t  d e s ig n ed  fo r
"a i r c r a ft " ,  la n d  v eh ic le  o r  " sp a c e c r a ft "  fo r  at t i tu d e ,  g u id a n ce  o r  c on t r o l  h a v in g  a n y o f th e
fo l l o w in g  ch a r a c te r is t ics ,  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  th e r e fo r :
a . N a v ig a t ion  e r r o r  ( fr ee  in e r t ia l )  su bs eq u en t  to  n o r m a l a l ig n m en t  o f 0 .8  n a u t ica l  m ile  p e r

h ou r  (5 0 %  C i r cu la r  E r r o r  P r o ba b le  (C E P ))  o r  less  ( b e t te r ) ;  o r
b . S p e c i f i ed  t o  fu n c t ion  a t  l in ea r  a cce l e r a t ion  lev e ls  ex c ee d in g  1 0  g .
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N o te  1 T h e  p a ra m e te r s  o f  7 .A .3 .a .  a re  a p p l ic a b le  w i th  a n y  o f  th e  fo l lo w in g  e n v i ro n m e n ta l
c o n d i t io n s :
1 . In p u t  ra n d o m  v ib ra t io n  w i th  a n  o v e ra l l  m a g n i tu d e  o f  7 .7  g  rm s  in  th e  f i r s t  h a l f

h o u r  a n d  a  to ta l  te s t  d u ra t io n  o f  o n e  a n d  o n e  h a l f  h o u r  p e r  a x is  in  e a c h  o f th e
th re e  p e rp e n d ic u la r  a x e s ,  w h e n  th e  ra n d o m  v ib ra t io n  m e e ts  th e  fo l lo w in g :
a . A  c o n s ta n t  p o w e r  sp e c t ra l  d e n s i ty  (P S D ) v a lu e  o f  0 .0 4  g2/H z  o v e r  a

f re q u e n c y  in te rv a l  o f  1 5  to  1 ,0 0 0  H z ;  a n d
b . T h e  P S D  a t te n u a te s  w i th  f re q u e n c y  f ro m  0 .0 4  g2/H z  to  0 .0 1  g2/H z  o v e r  a

f re q u e n c y  in te rv a l  f ro m  1 ,0 0 0  to  2 ,0 0 0  H z ;  o r
2 . A  ro l l  a n d  y a w  r a te  o f  e q u a l  to  o r  m o re  th a n  + 2 .6 2  ra d ia n / s  (1 5 0  d e g /s );  o r
3 . A c c o rd in g  to  n a t io n a l  s ta n d a rd s  e q u iv a le n t  to  1 . o r  2 .  a b o v e .

N o te  2 7 .A .3 .  d o e s  n o t  c o n t ro l  in e r t ia l  n a v ig a t io n  sy s te m s w h ic h  a re  c e r t i f ie d  fo r  u se  o n  "c iv i l
a i rc ra f t "  b y  c iv i l  a u th o r i t ie s  o f  a  p a r t ic ip a t in g  s ta te .

7 . A . 4 . [D e le t ed ]

7 . A . 5 . G l o ba l  n a v ig a t ion  sa te l l i te  s ys t em s ( i .e . ,  G P S  o r  G L O N A S S )  r ec e i v in g  eq u ip m en t  h a v in g  an y o f
th e  fo l lo w in g  ch a r a c te r is t ics ,  an d  sp ec ia l l y  d e s ig n ed  c o m p on en ts  th e r e fo r :
a . E m p lo yin g  d e c r yp t ion ;  o r
b . A  n u l l -s tee r a b l e  a n ten n a .

7 . A . 6 . A i r b o r n e  a l t im e te r s  op e r a t in g  a t fr eq u en c ie s  o th e r  th an  4 .2  to  4 .4  G H z  in c lu s i v e ,  h a v in g  an y o f
th e  fo l lo w in g  ch a r a c te r is t ics :
a . "P o w er  m a n a g em en t" ;  o r
b . U s in g  p h a se  sh i f t  k e y  m od u la t ion .

7 . A . 7 . D i r ec t i on  f in d in g  eq u ip m en t  op e r a t in g  a t fr eq u en c ie s  a bo v e  3 0  M H z  a n d  h a v in g  a l l  o f th e
fo l l o w in g  ch a r a c te r is t ics ,  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  th e r e fo r :
a . " In s ta n ta n eou s  ba n d w id th "  o f 1  M H z  o r  m o r e ;
b . P a r a l le l  p r oc e ss in g  o f m o r e  th a n  1 0 0  fr eq u en c y  ch a n n e ls ;  an d
c . P r o c es s in g  r a te  o f m o r e  th an  1 ,0 0 0  d i r ec t ion  f in d in g  r esu l ts  p e r  se c on d  a n d  p e r  fr eq u en c y

ch a n n e l .
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7 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

7 . B . 1 . Tes t ,  ca l ib r a t ion  o r  a l ign m en t  eq u ip m en t  sp e c ia l l y  d es ig n e d  fo r  eq u ip m en t  c on t r o l led  b y 7 .A .
N o te 7 .B .1 .  d o e s  n o t  c o n t ro l  te s t ,  c a l ib ra t io n  o r  a l ig n m e n t  e q u ip m e n t  fo r  M a in te n a n c e

L e v e l  I  o r  M a in te n a n c e  L e v e l  I I .

Te c h n ic a l  N o te s

1 . M a in te n a n c e  L e v e l  I
T h e  fa i lu re  o f  a n  in e r t ia l  n a v ig a t io n  u n i t i s  d e te c te d  o n  th e  a i rc ra f t  b y  in d ic a t io n s  f ro m  th e
c o n t ro l  a n d  d isp la y  u n i t  (C D U ) o r  b y  th e  s ta tu s  m e s sa g e  f ro m  th e  c o r re sp o n d in g
su b -sy s te m .  B y  fo l lo w in g  th e  m a n u fa c tu re r 's  m a n u a l ,  th e  c a u se  o f th e  fa i lu re  m a y  b e
lo c a l ise d  a t  th e  le v e l  o f th e  m a l fu n c t io n in g  l in e  re p la c e a b le  u n i t  (L R U ).  T h e  o p e r a to r  th e n
re m o v e s  th e  L R U  a n d  re p la c e s  i t  w i th  a  sp a re .

2 . M a in te n a n c e  L e v e l  I I
T h e  d e fe c t iv e  L R U  is  se n t  to  th e  m a in te n a n c e  w o rk s h o p  (th e  m a n u fa c tu re r 's  o r  th a t  o f  th e
o p e ra to r  re sp o n s ib le  fo r  le v e l  I I  m a in te n a n c e ).  A t  th e  m a in te n a n c e  w o rk sh o p ,  th e
m a l fu n c t io n in g  L R U  is  te s te d  b y  v a r io u s  a p p ro p r ia te  m e a n s  to  v e r i fy  a n d  lo c a l ise  th e
d e fe c t iv e  sh o p  re p la c e a b le  a sse m b ly  (S R A ) m o d u le  re sp o n s ib le  fo r  th e  fa i lu re .  T h is  S R A  is
re m o v e d  a n d  re p la c e d  b y  a n  o p e ra t iv e  sp a re .  T h e  d e fe c t iv e  S R A  (o r  p o s s ib ly  th e  c o m p le te
L R U ) is  th e n  sh ip p e d  to  th e  m a n u fa c tu re r.  M a in te n a n c e  L e v e l  I I  d o e s  n o t  in c lu d e  th e
re m o v a l  o f  c o n t ro l le d  a c c e le ro m e te rs  o r  g y ro  se n so rs  f ro m  th e  S R A .

7 . B . 2 . E q u ip m en t ,  a s  fo l lo w s ,  sp e c ia l l y  d es ig n e d  to  ch a r a c te r iz e  m i r r o r s  fo r  r in g  " la se r "  g yr os :
a . S ca t t e r om ete r s  h a v in g  a  m ea su r em en t  a cc u r a c y o f 1 0  p p m  o r  les s  (b e t t e r ) ;
b . P r o f i l om e te r s  h a v in g  a  m ea su r em en t  a ccu r a c y  o f 0 .5  n m  (5  an g s t r om )  o r  less  ( b e t te r ) .

7 . B . 3 . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r  th e  "p r od u c t i on "  o f e q u ip m en t  con t r o l led  b y  7 .A .

N o te 7 .B .3  in c lu d e s :
a . G y ro  tu n in g  te s t  s ta t io n s ;
b . G y ro  d y n a m ic  b a la n c e  s ta t io n s ;
c . G y ro  ru n - in / m o to r  te s t  s ta t io n s ;
d . G y ro  e v a c u a t io n  a n d  f i l l  s ta t io n s ;
e . C e n t r i fu g e  f ix tu re s  fo r  g y ro  b e a r in g s ;
f . A c c e le ro m e te r  a x is  a l ig n  s ta t io n s .

7 . C . M AT E R I A L S -  N on e



99

S/2001/1120

D u a l-U se  L i s t  -  C a te g o r y  7  -  N AV IG AT IO N S  A N D  AV I O N IC S

7 . D . S O F T W A R E

7 . D . 1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t"  o r  " p r od u c t i on "  o f eq u ip m en t
c on t r o l led  b y 7 .A .  o r  7 .B .

2 . "S ou r c e  c od e"  fo r  th e  "u se "  o f a n y in e r t ia l  n a v ig a t ion  eq u ip m en t ,  in c lu d in g  in e r t ia l  eq u ip m en t
n o t  c on t r o l led  b y 7 . A .3 .  o r  7 .A .4 . , o r  A t t i tu d e  a n d  H ea d in g  R e fe r en c e  S ys t em s (A H R S ) .
N o te 7 .D .2 .  d o e s  n o t  c o n t ro l  " so u rc e  c o d e "  fo r  th e  "u se "  o f  g im b a l le d  A H R S

Te c h n ic a l  N o te
A H R S  g e n e ra l ly  d i f fe r  f ro m  in e r t ia l  n a v ig a t io n  sy s te m s (IN S ) in  th a t  a n  A H R S  p ro v id e s  a t t i tu d e
a n d  h e a d in g  in fo r m a t io n  a n d  n o rm a l ly  d o e s  n o t  p ro v id e  th e  a c c e le ra t io n , v e lo c i ty  a n d  p o si t io n
in fo rm a t io n  a sso c ia te d  w i th  a n  IN S .

3 . O th e r  " so ft w a r e " ,  a s  fo l l o w s :

a . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  im p r o v e  th e  op e r a t ion a l  p e r fo r m a n ce  o r
r ed u c e  th e  n a v ig a t ion a l  e r r o r  o f s ys t em s t o  th e  lev e ls  s p ec i f i ed  in  7 .A .3 . o r  7 .A .4 . ;

b . "S ou r c e  c od e"  fo r  h yb r id  in teg r a ted  s ys t em s w h ich  im p r o v es  th e  op e r a t ion a l  p e r fo r m a n ce
o r  r ed u c es  th e  n a v ig a t ion a l  e r r o r  o f s ys t em s to  th e  le v e l  sp e c i f i ed  in  7 .A .3 . b y c on t in u ou s l y
c om b in in g  in e r t ia l  d a ta  w i th  an y o f th e  fo l l o w in g  n a v ig a t ion  d a ta :
1 . D op p l e r  r a d a r  ve l o c i t y ;
2 . G l o ba l  n a v ig a t ion  sa te l l i te  s ys t em s ( i .e . ,  G P S  o r  G L O N A S S )  r e fe r en ce  d a ta ;  o r
3 . Te r r a in  d a ta  fr om  d a ta ba s es ;

c . "S ou r c e  c od e"  fo r  in teg r a ted  a v i on ics  o r  m iss ion  s ys t em s w h ich  c om b in e  s en s o r  d a ta  an d
em p l o y  " ex p e r t  s ys t em s" ;

d . "S ou r c e  c od e"  fo r  th e  "d e ve l o p m en t"  o f a n y o f th e  fo l l ow in g :
1 . D ig i ta l  f l ig h t  m an a g em en t  s ys t em s fo r  " to ta l  c on t r o l  o f f l ig h t " ;
2 . In teg r a ted  p r op u ls i on  an d  f l ig h t c on t r o l  s ys t em s;
3 . F l y - b y - w i r e  o r  f l y - b y - l ig h t  con t r o l  s ys tem s;
4 . F a u l t - to l e r a n t o r  se l f- r e c on fig u r in g  "a c t ive  f l ig h t  con t r o l  s ys te m s" ;
5 . A i r b o r n e  a u tom a t ic  d i r ec t i on  f in d in g  eq u ip m en t ;
6 . A i r  d a ta  s ys t em s ba s ed  on  su r fa c e  s ta t ic  d a ta ;  o r
7 . R a s te r - t yp e  h ea d -u p  d isp la ys  o r  th r ee  d im en s ion a l  d isp la ys ;

e . C om p u t e r -a id ed -d es ig n  (C A D )  " s o ft w a r e "  s p e c ia l l y  d e s ig n ed  fo r  th e  "d e v e l op m en t"  o f
"a c t i v e  f l ig h t  con t r o l  s ys t em s " ,  h e l ico p te r  m u l t i -a x is  f l y-b y - w i r e  o r  f l y -b y - l ig h t  c on t r o l le r s
o r  h e l ico p te r  " c i r cu la t ion  c on t r o l led  a n t i - to r q u e  o r  c i r cu la t ion -c on t r o l led  d i r ec t i on  c on t r o l
s ys t em s "  w h o s e  " te ch n o l og y "  is  c on t r o l led  in  7 .E .4 .b . ,  7 .E .4 .c . l .  o r  7 .E .4 .c .2 .
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7 . E . T E C H N O L O G Y

1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o f eq u ip m en t  o r
" s o ft w a r e "  c on t r o l led  b y  7 .A . ,  7 .B .  o r  7 .D .

2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t
c on t r o l led  b y 7 .A .  o r  7 .B .

3 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  r ep a i r, r e fu r b ish in g  o r  ov e r h a u l
o f eq u ip m en t  c on t r o l led  b y  7 . A .1 .  to  7 .A .4 .
N o te 7 .E .3 .  d o e s  n o t  c o n t ro l  m a in te n a n c e  " te c h n o lo g y "  d i re c t ly  a ss o c ia te d  w i th  c a l ib ra t io n ,

re m o v a l  o r  re p la c e m e n t  o f  d a m a g e d  o r  u n se rv ic e a b le  L R U s a n d  S R A s o f  a  "c iv i l
a i rc ra f t "  a s  d e sc r ib e d  in  M a in te n a n c e  L e v e l  I  o r  M a in te n a n c e  L e v e l  I I .
N .B . S e e  Te c h n ic a l  N o te s  to  7 .B .1 .

7 . E . 4 . O th e r  " tech n o l og y " ,  a s  fo l l o w s :

a . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o r  "p r od u c t ion "  o f:
1 . A i r b o r n e  a u tom a t ic  d i r ec t i on  f in d in g  eq u ip m en t  op e r a t in g  a t fr eq u en c ie s  ex c e ed in g

5  M H z ;
2 . A i r  d a ta  s ys t em s ba s ed  on  su r fa c e  s ta t ic  d a ta  on l y,  i .e . ,  w h ich  d isp en se  w i th

c on ven t ion a l  a ir  d a ta  p r o b es ;
3 . R a s te r - t yp e  h ea d -u p  d isp la ys  o r  th r ee  d im en s ion a l  d isp la ys  fo r  " a i r c r a ft " ;
4 . In e r t ia l  n a v ig a t ion  s ys tem s o r  g yr o -a s t r o  c om p a ss e s  c on ta in in g  a cc e l e r om ete r s  o r

g yr os  c on t r o l led  b y 7 . A .1 .  o r  7 .A .2 . ;
5 . E lec t r ic  a c tu a t o r s  ( i .e . ,  e lec t r om e ch a n ica l , e lec t r oh yd r os ta t ic  a n d  in teg r a ted  a c tu a to r

p a ck a g e)  sp e c ia l l y  d es ig n e d  fo r  " p r im a r y f l ig h t  c on t r o l " ;
6 . "F l ig h t  con t r o l  op t i ca l  sen s o r  a r ra y"  sp e c ia l l y  d es ig n ed  fo r  im p l em en t in g  "a c t iv e

f l ig h t  con t r o l  s ys t em s " ;

7 . E . 4 . b . "D e v e l op m en t"  " te ch n o lo g y " ,  a s  fo l l o w s ,  fo r  " a c t i v e  f l ig h t  c on t r o l  s ys t em s"  ( in c lu d in g  f l y-
b y - w i r e  o r  f l y- b y - l ig h t ) :
1 . C on fig u r a t ion  d es ig n  fo r  in te r con n e c t in g  m u l t ip le  m ic r oe le c t r on ic  p r o c es s in g

e le m en ts  ( on -b oa r d  c om p u te r s )  t o  a ch ie v e  " r ea l  t im e  p r oc es s in g "  fo r  c on t r o l  la w
im p lem en ta t ion ;

2 . C on t r o l  la w  c om p en sa t i on  fo r  sen s o r  loca t ion  o r  d yn a m ic  a i r fr a m e  loa d s ,  i .e . ,
c om p en sa t i on  fo r  sen s o r  v ib r a t ion  en v i r on m en t  o r  fo r  va r ia t ion  o f s en s o r  loca t i on
fr o m  th e  cen t r e  o f g r a v i t y ;

3 . E lec t r on ic  m a n a g em en t  o f d a ta  r ed u n d a n c y o r  s ys te m s r ed u n d a n c y fo r  fa u l t  d e t e c t ion ,
fa u l t  to l e r a n ce ,  fa u l t  i so la t ion  o r  r ec on fig u r a t ion ;
N o te 7 .E .4 .b .3 . d o e s  n o t  c o n t ro l  " te c h n o lo g y "  fo r  th e  d e s ig n  o f  p h y s ic a l

re d u n d a n c y.
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7 . E . 4 . b . 4 . F l ig h t  con t r o ls  w h ich  p e r m i t  in f l ig h t  r ec on fig u r a t ion  o f fo r c e  a n d  m om en t  c on t r o ls  fo r
r ea l  t im e  a u ton o m ou s  a i r  veh ic l e  c on t r o l ;

5 . In teg r a t ion  o f d ig i ta l  f l ig h t con t r o l ,  n a v ig a t ion  an d  p r op u ls i on  c on t r o l  d a ta  in to  a
d ig i ta l  f l ig h t m an a g em en t  s ys te m  fo r  " to ta l  c on t r o l  o f f l ig h t " ;
N o te 7 .E .4 .b .5 . d o e s  n o t  c o n t ro l :

1 . " D e v e lo p m e n t "  " te c h n o lo g y "  fo r  in te g ra t io n  o f  d ig i ta l  f l ig h t  c o n t ro l ,
n a v ig a t io n  a n d  p ro p u ls io n  c o n t ro l  d a ta  in to  a  d ig i ta l  f l ig h t
m a n a g e m e n t  sy s te m  fo r  " f l ig h t  p a th  o p t im isa t io n " ;

2 . " D e v e lo p m e n t "  " te c h n o lo g y "  fo r  "a i rc r a f t "  f l ig h t  in s t ru m e n t  sy s te m s
in te g ra te d  so le ly  fo r  V O R ,  D M E ,  IL S  o r  M L S  n a v ig a t io n  o r
a p p ro a c h e s .

6 . F u l l  a u th o r i ty  d ig i ta l  f l ig h t  con t r o l  o r  m u l t isen so r  m iss ion  m a n a g em en t  s ys te m s
em p l o y in g  "ex p e r t  s ys t em s " ;
N .B . F o r  " te c h n o lo g y "  fo r  F u l l  A u th o r i ty  D ig i ta l  E n g in e  C o n t ro l  ( " FA D E C " ),

se e  9 .E .3 .a .9 .

7 . E . 4 . c . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o f h e l ic op t e r  s ys tem s,  a s  fo l l o w s :
1 . M u l t i -a x is  f l y - b y - w i r e  o r  f l y - b y - l ig h t  c on t r o l le r s  w h ich  c om b in e  th e  fu n c t i on s  o f a t

lea s t  t w o  o f th e  fo l l o w in g  in to  on e  c on t r o l l in g  e lem en t :
a . C o l le c t iv e  c on t r o ls ;
b . C yc l i c  c on t r o ls ;
c . Ya w  c on t r o ls ;

2 . "C i r cu la t ion -c on t r o l led  a n t i - to r q u e  o r  c i r cu la t ion -c on t r o l led  d i r ec t i on a l  con t r o l
s ys t em s " ;

3 . R o t o r  b la d e s  in co r p o r a t in g  " va r ia b le  g e o m etr y a i r fo i ls "  fo r  u s e  in  sys te m s u s in g
in d iv id u a l  b la d e  c on t r o l .
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8 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

8 . A . 1 . S u bm er s i b le  v eh ic le s  a n d  su r fa ce  v es s e ls ,  a s  fo l l o w s :

N .B . F o r  th e  c o n t ro l  s ta tu s  o f  e q u ip m e n t  fo r  su b m e r s ib le  v e h ic le s , se e :
C a te g o ry  5 ,  P a r t  2  " I n fo r m a t io n  S e c u r i ty "  fo r  e n c ry p te d  c o m m u n ic a t io n  e q u ip m e n t ;
C a te g o ry  6  fo r  se n s o r s ;
C a te g o r ie s  7  a n d  8  fo r  n a v ig a t io n  e q u ip m e n t ;
C a te g o ry  8 .A .  fo r  u n d e r w a te r  e q u ip m e n t .

8 . A . 1 . a . M a n n ed ,  te th e r ed  su bm er s i b le  v eh ic le s  d e s ig n ed  t o  o p e r a te  a t  d ep th s  ex c e ed in g  1 ,0 0 0  m ;

8 . A . 1 . b . M a n n ed ,  u n te th e r ed  su bm er s ib l e  veh ic l es ,  h a v in g  an y o f  th e  fo l lo w in g :

1 . D es ig n ed  t o  op e r a te  a u ton om o u s l y  a n d  h a v in g  a  l i f t in g  ca p a c i t y  o f a l l  th e  fo l l o w in g :
a . 1 0 %  o r  m or e  o f th e i r  w e ig h t  in  a ir ;  a n d
b . 1 5  k N  o r  m o r e ;

2 . D es ig n ed  t o  op e r a te  a t  d ep th s  ex c e ed in g  1 ,0 0 0  m ;  o r

3 . H a v in g  a l l  o f th e  fo l l o w in g :
a . D es ig n ed  t o  ca r r y a  c r e w  o f 4  o r  m o r e ;
b . D es ig n ed  t o  op e r a te  a u ton om o u s l y  fo r  1 0  h ou r s  o r  m o r e ;
c . H a v in g  a  r an g e  o f 2 5  n a u t ica l  m i les  o r  m o r e ;  a n d
d . H a v in g  a  len g th  o f 2 1  m  o r  less ;

Te c h n ic a l  N o te s
1 . F o r  th e  p u rp o se s  o f  8 .A .1 .b .,  o p e ra te  a u to n o m o u s ly  m e a n s  fu l ly  su b m e rg e d ,  w i th o u t

sn o rk e l ,  a l l  sy s te m s w o rk in g  a n d  c ru is in g  a t  m in im u m  s p e e d  a t  w h ic h  th e  su b m e rs ib le
c a n  sa fe ly  c o n t ro l  i t s  d e p th  d y n a m ic a l ly  b y  u s in g  i ts  d e p th  p la n e s  o n ly, w i th  n o  n e e d
fo r  a  su p p o r t  v e sse l  o r  su p p o r t  b a se  o n  th e  su r fa c e ,  se a -b e d  o r  sh o re ,  a n d  c o n ta in in g
a  p ro p u ls io n  sy s te m  fo r  su b m e rg e d  o r  su r fa c e  u se .

2 . F o r  th e  p u rp o se s  o f  8 .A .1 .b .,  ra n g e  m e a n s  h a l f  th e  m a x im u m  d is ta n c e  a  su b m e rs ib le
v e h ic le  c a n  c o v e r.

8 . A . 1 . c . U n m a n n ed ,  te th e r ed  su bm er s ib l e  v eh ic l es  d es ig n ed  t o  op e r a te  a t  d ep th s  ex c e ed in g  1 ,0 0 0  m ,
h a v in g  an y o f th e  fo l l o w in g :

1 . D es ig n ed  fo r  se l f-p r op e l led  m a n o eu v r e  u s in g  p r op u ls i on  m o t o r s  o r  th r u s te r s
c on t r o l led  b y 8 .A .2 .a .2 . ;  o r

2 . H a v in g  a  f ib r e  op t ic  d a ta  l in k ;
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8 . A . 1 . d . U n m a n n ed ,  u n te th er ed  su bm er s i b le  v eh ic le s ,  h a v in g  a n y o f th e  fo l l o w in g :

1 . D es ig n ed  fo r  d e c id in g  a  cou r se  r e la t iv e  t o  a n y g e og r a p h ica l  r e fe r en c e  w i th o u t  r ea l -
t im e  h u m a n  a ss is ta n ce ;

2 . H a v in g  a n  a cou s t ic  d a ta  o r  c om m a n d  l in k ;  o r
3 . H a v in g  a  f ib r e  op t ic  d a ta  o r  c om m a n d  l in k  ex c e ed in g  1 ,0 0 0  m ;

8 . A . 1 . e . O cea n  sa lva g e  s ys te m s w i th  a  l i f t in g  ca p a c i t y  ex c ee d in g  5  M N  fo r  sa lva g in g  o b je c ts  fr om
d ep th s  ex c e ed in g  2 5 0  m  a n d  h a v in g  a n y o f th e  fo l l o w in g :

1 . D yn a m i c  p os i t i on in g  sys te m s ca p a b l e  o f p os i t i on  k e ep in g  w i th in  2 0  m  o f a  g i ven
p o in t  p r ov id e d  b y th e  n a v ig a t ion  s ys t em ;  o r

2 . S ea fl o o r  n a v ig a t ion  a n d  n a v ig a t ion  in teg r a tion  s ys tem s fo r  d e p th s  ex c e ed in g  1 ,0 0 0  m
w i th  p o s i t ion in g  a ccu r a c ie s  to  w i th in  1 0  m  o f a  p r ed e te r m in ed  p o in t ;

8 . A . 1 . f . S u r fa c e -e ffe c t  v eh ic le s  ( fu l l y  s k i r ted  va r ie t y )  h a v in g  a l l  o f th e  fo l l o w in g  ch a ra c te r is t ics :
1 . a  m a x im u m  d es ig n  sp e ed ,  fu l l y  l oa d ed ,  ex c e ed in g  3 0  k n o ts  in  a  s ig n i f i ca n t  w a v e

h e ig h t  o f 1 .2 5  m  (S ea  S ta t e  3 )  o r  m o r e ;
2 . a  cu sh ion  p r essu r e  ex ce e d in g  3 ,8 3 0  P a ;  an d
3 . a  l igh t -sh ip - to - fu l l - l oa d  d isp la cem en t  r a t io  o f le ss  th a n  0 .7 0 ;

8 . A . 1 . g . S u r fa c e -e ffe c t  v eh ic le s  ( r ig id  s id e w a l ls )  w i th  a  m a x im u m  d es ig n  sp ee d ,  fu l l y  l oa d ed ,
ex c e ed in g  4 0  k n o ts  in  a  s ig n i f i ca n t  w a v e  h e ig h t  o f 3 .2 5  m  (S ea  S ta te  5 )  o r  m o r e ;

8 . A . 1 . h . H yd r o fo i l  v es s e ls  w i th  a c t iv e  s ys t em s fo r  a u tom a t ica l l y  c o n t r o l l in g  fo i l  s ys t em s,  w i th  a
m a x im u m  d e s ig n  sp e ed ,  fu l l y  l oa d e d ,  o f 4 0  k n o ts  o r  m o r e  in  a  s ign i f i ca n t  w a v e  h e ig h t  o f
3 .2 5  m  (S ea  S ta te  5 )  o r  m o r e ;

8 . A . 1 . i . S m a l l  w a t e r p la n e  a r ea  ve ss e ls  h a v in g  a n y o f th e  fo l l o w in g :

1 . A  fu l l  loa d  d isp la c em en t  ex c e ed in g  5 0 0  ton n es  w i th  a  m a x im u m  d es ig n  sp e ed ,  fu l l y
loa d ed ,  ex c e ed in g  3 5  k n o ts  in  a  s ig n i f i ca n t  w a v e  h e ig h t  o f 3 .2 5  m  (S ea  S ta te  5 )  o r
m or e ;  o r

2 . A  fu l l  loa d  d isp la c em en t  ex c e ed in g  1 ,5 0 0  ton n es  w i th  a  m a x im u m  d es ig n  sp ee d ,  fu l l y
loa d ed ,  ex c e ed in g  2 5  k n o ts  in  a  s ig n i f i ca n t  w a v e  h e ig h t  o f 4  m  (S ea  S ta te  6 )  o r  m o r e .

Te c h n ic a l  N o te
A  sm a l l  w a te rp la n e  a re a  v e sse l  is  d e f in e d  b y  th e  fo l lo w in g  fo r m u la :  w a te r p la n e  a re a  a t  a n
o p e ra t io n a l  d e s ig n  d r a f t  le ss  th a n  2 x  (d isp la c e d  v o lu m e  a t  th e  o p e ra t io n a l  d e s ig n  d ra f t ).2 /3
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8 . A . 2 . S ys t em s a n d  eq u ip m en t ,  a s  fo l l o w s :
N .B . F o r  u n d e r w a te r  c o m m u n ic a t io n s  sy s te m s,  se e  C a te g o ry  5 ,  P a r t  1  -Te le c o m m u n ic a t io n s .

8 . A . 2 . a . S ys t em s a n d  eq u ip m en t ,  sp e c ia l l y  d e s ig n ed  o r  m od i f i ed  fo r  su bm er s i b le  v eh ic le s ,  d es ig n e d
to  op e r a te  a t  d ep th s  ex c e ed in g  1 ,0 0 0  m ,  a s  fo l l o w s :
1 . P r es su r e  h ou s in g s  o r  p r essu r e  h u l ls  w i th  a  m a x im u m  in s id e  ch a m ber  d ia m e te r

ex c e ed in g  1 .5  m ;
2 . D i r ec t  c u r r en t p r op u ls i on  m o t o r s  o r  th r u s te r s ;
3 . U m b i l i ca l  ca b l es ,  a n d  con n ec t o r s  th e r e fo r,  u s in g  op t ica l  f i b r e  a n d  h a v in g  syn th e t ic

s t r en g th  m em b er s ;

8 . A . 2 . b . S ys t em s sp ec ia l l y  d e s ig n ed  o r  m od i f ie d  fo r  th e  a u tom a ted  c on t r o l  o f th e  m o t i on  o f
su bm er s ib l e  v eh ic les  c on t r o l led  b y 8 .A .1 .  u s in g  n a v ig a t ion  d a ta  an d  h a v in g  c los ed  l o op
se r v o - c on t r o ls :
1 . E n a b l in g  a  veh ic l e  to  m o v e  w i th in  1 0  m  o f a  p r ed e te r m in ed  p o in t  in  th e  w a t e r  co lu m n ;
2 . M a in ta in in g  th e  p os i t i on  o f th e  v eh ic le  w i th in  1 0  m  o f a  p r ed e te r m in ed  p o in t  in  th e

w a te r  c o lu m n ;  o r
3 . M a in ta in in g  th e  p os i t i on  o f th e  v eh ic le  w i th in  1 0  m  w h i le  fo l l o w in g  a  ca b le  on  o r

u n d e r  th e  sea b ed ;

8 . A . 2 . c . F i b r e  o p t ic  h u l l  p en e t r a to r s  o r  c on n ec t o r s ;

8 . A . 2 . d . U n d er w a te r  v is i on  s ys t em s,  a s  fo l l o w s :
1 . Te le v i s i on  s ys tem s a n d  te le v is i on  ca m er a s ,  a s  fo l l o w s :

a . Te le v i s i on  s ys tem s (c o m p r is in g  ca m er a ,  m on i to r in g  an d  s ign a l tr an sm iss i on
eq u ip m en t )  h a v in g  a  l im it in g  r es o lu t ion  w h en  m ea su r ed  in  a ir  o f m o r e  th an  8 0 0
l in es  a n d  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  r em o te  op e r a t ion  w i th  a  su bm er s ib l e
v eh ic le ;

b . U n d er w a te r  te le v is i on  ca m er a s  h a v in g  a  l im it in g  r es o lu t ion  w h en  m ea su r ed  in
a i r  o f m o r e  th a n  1 ,1 0 0  l in es ;

c . L o w  l ig h t  lev e l  te l e v is i on  ca m er a s  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r
u n d e r w a t e r  u se  c on ta in in g  a l l  o f th e  fo l l o w in g :
1 . Im a g e  in ten s i f ie r  tu b es  c on t r o l led  b y 6 .A .2 .a .2 .a .;  an d
2 . M or e  th a n  1 5 0 ,0 0 0  "a c t iv e  p ix e ls "  p e r  so l id  s ta te  a r ea  a r ra y;

Te c h n ic a l  N o te
L im i t in g  re so lu t io n  in  te le v is io n  is  a  m e a su re  o f  h o r i zo n ta l  re so lu t io n  u su a l ly
e x p re s se d  in  te rm s  o f  th e  m a x im u m  n u m b e r  o f  l in e s  p e r  p ic tu re  h e ig h t  d isc r im in a te d
o n  a  te s t  c h a r t ,  u s in g  IE E E  S ta n d a rd  2 0 8 /1 9 6 0  o r  a n y  e q u iv a le n t  s ta n d a rd .

8 . A . 2 . d . 2 . S ys t em s,  sp e c ia l l y  d es ig n e d  o r  m o d i f i ed  fo r  r em o t e  o p e r a t ion  w i th  an  u n d e r w a te r
v eh ic le ,  em p l o y in g  tech n iq u es  t o  m in im ise  th e  e ffe c ts  o f ba c k  sca t t e r,  in c lu d in g
r an g e-g a ted  i l lu m in a to r s  o r  " la se r "  s ys t em s;

8 . A . 2 . e . P h o t og r a p h ic  s t i l l  ca m er a s  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  u n d e r w a te r  u se  b e l o w  1 5 0  m
h a v in g  a  f i lm  fo r m a t  o f 3 5  m m  o r  la rg e r,  an d  h a v in g  an y o f th e  fo l l o w in g :

1 . A n n o ta t ion  o f th e  f i lm  w i th  d a ta  p r o v id ed  b y a  s o u r ce  ex t e r n a l  to  th e  ca m er a ;
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2 . A u t om a t ic  ba ck  fo ca l  d is ta n c e  c o r r ec t i on ;  o r
3 . A u t om a t ic  c om p en sa t ion  c on t r o l  sp e c ia l l y  d es ig n e d  to  p e r m i t  a n  un d e r w a te r  ca m er a

h ou s in g  to  be  u sa b le  a t  d ep th s  ex c e ed in g  1 ,0 0 0  m ;

8 . A . 2 . f . E lec t r on ic  im a g in g  s ys tem s,  sp e c ia l l y  d e s ig n ed  o r  m od i f ie d  fo r  u n d e r w a t e r  u se ,  ca p a b l e  o f
s to r in g  d ig i ta l ly  m o r e  th a n  5 0  ex p os ed  im a g es ;

8 . A . 2 . g . L ig h t  s ys tem s,  a s  fo l l o w s ,  sp ec ia l l y  d e s ig n ed  o r  m od i f ied  fo r  u n d e r w a te r  u se :

1 . S t r o b o sc o p i c  l ig h t s ys t em s ca p a b l e  o f a  l ig h t  ou tp u t  en e rg y o f m o r e  th a n  3 0 0  J  p e r
f la sh  a n d  a  f la sh  r a te  o f m o r e  th a n  5  f la sh es  p e r  se c on d ;

2 . A rg on  a r c  l ig h t  sys t em s sp e c ia l l y  d es ig n e d  fo r  u s e  be l o w  1 ,0 0 0  m ;

8 . A . 2 . h . “ R o b o ts ”  sp e c ia l l y  d es ig n e d  fo r  u n d e r w a t e r  u se ,  c on t r o l led  b y u s in g  a  d ed ica te d  “ s t o r e d
p r og r a m m e c on t r o l led ”  c o m p u t e r,  h a v in g  an y o f th e  fo l lo w in g :

1 . S ys t em s th a t con t r o l  th e  “ r ob o t ”  u s in g  in fo r m a t ion  fr om  sen s o r s  w h ich  m ea su r e  fo r c e
o r  to r q u e  a p p l ie d  to  a n  ex te r n a l o b je c t ,  d is ta n ce  to  a n  ex te r n a l  ob jec t ,  o r  ta c t i le  sen s e
b e t w e en  th e  “ r o b o t ”  a n d  an  ex te r n a l o b jec t ;  o r

2 . T h e  a b i l i t y  to  ex e r t  a  fo r c e  o f 2 5 0  N  o r  m o r e  o r  a  to r q u e  o f 2 5 0  N m  o r  m or e  a n d  u s in g
t i tan iu m  ba se d  a l lo ys  o r  “ f i b r ou s  o r  f i la m en ta r y”  “ c om p o s i te ”  m a te r ia ls  in  th e i r
s t r u c tu r a l  m em b er s ;

8 . A . 2 . i . R em o t e l y  c on t r o l le d  a r t icu la ted  m a n ip u la to r s  sp e c ia l l y  d e s ig n ed  o r  m od i f i ed  fo r  u se  w i th
su bm er s ib l e  v eh ic les ,  h a v in g  a n y o f th e  fo l l o w in g :

1 . S ys t em s w h ich  con t r o l  th e  m a n ip u la to r  u s in g  th e  in fo r m a t ion  fr om  s en s o r s  w h ich
m ea s u r e  th e  to r q u e  o r  fo r c e  a p p l ie d  to  a n  ex te r n a l o b je c t ,  o r  ta c t i le  sen s e  b e t w e en  th e
m a n ip u la to r  a n d  an  ex te r n a l ob je c t ;  o r

2 . C on t r o l led  b y  p r op o r t ion a l  m a s te r -s la ve  t ech n iq u es  o r  by  u s in g  a  d ed ica t ed  “ s t o r ed
p r og r a m m e c on t r o l led ”  c o m p u t e r,  an d  h a v in g  5  d eg r ees  o f  fr e ed om  o f m o v em en t  o r
m or e ;
N o te O n ly  fu n c t io n s  h a v in g  p ro p o r t io n a l  c o n t ro l  u s in g  p o s i t io n a l  fe e d b a c k  o r  b y

u s in g  a  d e d ic a te d  “ s to re d  p ro g r a m m e  c o n t ro l le d ”  c o m p u te r  a re  c o u n te d
w h e n  d e te rm in in g  th e  n u m b e r  o f  d e g re e s  o f  f re e d o m  o f  m o v e m e n t .
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8 . A . 2 . j. A i r  in d ep en d en t  p o w er  s ys te m s,  sp e c ia l l y  d e s ig n ed  fo r  u n d e r w a te r  u s e ,  a s  fo l lo w s :

1 . B r a yt on  o r  R a n k in e  c yc l e  en g in e  a ir  in d ep en d en t  p o w er  s ys t em s h a v in g  a n y o f th e
fo l l o w in g :
a . C h em ica l  s c r u b b e r  o r  a bs o r b e r  s ys t em s sp e c ia l l y  d e s ig n ed  t o  r em o v e  ca r b on

d iox id e ,  ca r b on  m on ox id e  a n d  p a r t icu la tes  fr om  r ec i r cu la ted  en g in e  ex h a u s t ;
b . S ys t em s sp ec ia l l y  d e s ig n ed  t o  u s e  a  m on oa t om i c  g a s ;
c . D e v ic e s  o r  en c l os u r es  sp e c ia l l y  d es ig n e d  fo r  u n d e r w a t e r  n o ise  r ed u c t ion  in

fr eq u en c i es  b e l o w  1 0  k H z ,  o r  sp ec ia l  m ou n t in g  d ev ic e s  fo r  sh o ck  m i t ig a t ion ;  o r
d . S ys t em s sp ec ia l l y  d e s ig n ed :

1 . To  p r es su r ise  th e  p r od u c ts  o f r ea c t i on  o r  fo r  fu e l  r e fo r m a t ion ;
2 . To  s t o r e  th e  p r od u c ts  o f th e  r ea c t ion ;  a n d
3 . To  d is ch a rg e  th e  p r od u c ts  o f th e  r ea c t ion  a g a in s t  a  p r essu r e  o f 1 0 0  k P a  o r

m or e ;

8 . A . 2 . j. 2 . D ie s e l  c yc le  en g in e  a ir  in d ep en d en t  s ys te m s,  h a v in g  a l l  o f th e  fo l l o w in g :
a . C h em ica l  s c r u b b e r  o r  a bs o r b e r  s ys t em s sp e c ia l l y  d e s ig n ed  t o  r em o v e  ca r b on

d iox id e ,  ca r b on  m on ox id e  a n d  p a r t icu la tes  fr om  r ec i r cu la ted  en g in e  ex h a u s t ;
b . S ys t em s sp ec ia l l y  d e s ig n ed  t o  u s e  a  m on oa t om i c  g a s ;
c . D e v ic e s  o r  en c l os u r es  sp e c ia l l y  d es ig n e d  fo r  u n d e r w a t e r  n o ise  r ed u c t ion  in

fr eq u en c i es  b e l o w  1 0  k H z  o r  sp e c ia l  m ou n t in g  d ev i c es  fo r  sh oc k  m i t ig a t ion ;  an d
d . S p e c ia l l y  d e s ig n ed  ex h a u s t  s ys t em s th a t  d o  n o t  ex h a u s t  con t in u ou s l y th e

p r od u c ts  o f c o m bu s t ion ;

8 . A . 2 . j. 3 . F u e l  c e l l  a ir  in d ep en d en t  p o w er  s ys t em s w i th  an  ou tp u t  ex c ee d in g  2  k W  h a v in g  an y o f
th e  fo l lo w in g :
a . D e v ic e s  o r  en c l os u r es  sp e c ia l l y  d es ig n e d  fo r  u n d e r w a t e r  n o ise  r ed u c t ion  in

fr eq u en c i es  b e l o w  1 0  k H z  o r  sp e c ia l  m ou n t in g  d ev i c es  fo r  sh oc k  m i t ig a t ion ;  o r
b . S ys t em s sp ec ia l l y  d e s ig n ed :

1 . To  p r es su r ise  th e  p r od u c ts  o f r ea c t i on  o r  fo r  fu e l  r e fo r m a t ion ;
2 . To  s t o r e  th e  p r od u c ts  o f th e  r ea c t ion ;  a n d
3 . To  d is ch a rg e  th e  p r od u c ts  o f th e  r ea c t ion  a g a in s t  a  p r essu r e  o f 1 0 0  k P a  o r

m or e ;
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8 . A . 2 . j. 4 . S t i r l in g  c yc le  en g in e  a i r  in d ep en d en t  p o w er  s ys t em s,  h a v in g  a l l  o f th e  fo l l o w in g :
a . D e v ic e s  o r  en c l os u r es  sp e c ia l l y  d es ig n e d  fo r  u n d e r w a t e r  n o ise  r ed u c t ion  in

fr eq u en c i es  b e l o w  1 0  k H z  o r  sp e c ia l  m ou n t in g  d ev i c es  fo r  sh oc k  m i t ig a t ion ;  an d
b . S p e c ia l l y  d e s ig n ed  ex h a u s t  s ys t em s w h ich  d isch a rg e  th e  p r od u c ts  o f c om b u s t i on

a g a in s t  a  p r essu r e  o f 1 0 0  k P a  o r  m o r e ;

8 . A . 2 . k . S k i r ts ,  sea ls  a n d  f in g e r s ,  h a v in g  a n y o f th e  fo l l o w in g :

1 . D es ig n ed  fo r  cu sh i on  p r essu r es  o f 3 ,8 3 0  P a  o r  m o r e ,  op e r a t in g  in  a  s ig n i f i ca n t  w a v e
h e ig h t  o f 1 .2 5  m  (S ea  S ta t e  3 )  o r  m o r e  a n d  sp e c ia l l y  d es ig n ed  fo r  su r fa c e  e ffe c t
v eh ic le s  ( fu l l y  sk i r ted  va r ie t y )  c on t r o l led  b y  8 .A .1 . f . ;  o r

2 . D es ig n ed  fo r  cu sh i on  p r essu r es  o f 6 ,2 2 4  P a  o r  m o r e ,  op e r a t in g  in  a  s ig n i f i ca n t  w a v e
h e ig h t  o f 3 .2 5  m  (S ea  S ta t e  5 )  o r  m o r e  a n d  sp e c ia l l y  d es ig n ed  fo r  su r fa c e  e ffe c t
v eh ic le s  ( r ig id  s id e w a l ls )  c on t r o l led  b y  8 .A .  l .g . ;

8 . A . 2 . 1 . L i f t  fa n s  r a ted  a t  m o r e  th an  4 0 0  k W  sp e c ia l l y  d e s ig n ed  fo r  su r fa c e  e ffe c t  v eh ic le s
c on t r o l led  b y 8 .A .1 . f .  o r  8 .A . l .g . ;

8 . A . 2 . m . F u l l y  su bm erg e d  su b ca v i ta t in g  o r  su p e r ca v i ta t in g  h yd r o fo i ls  sp ec ia l l y  d e s ig n ed  fo r  v es se l s
c on t r o l led  b y 8 .A . l .h . ;

8 . A . 2 . n . A c t iv e  s ys te m s sp e c ia l l y  d es ig n e d  o r  m o d i f i ed  t o  c on t r o l  a u tom a t ica l l y  th e  s ea - in d u c ed
m o t i on  o f v eh ic le s  o r  v e ss e ls  c on t r o l le d  b y 8 . A . l . f . ,  8 .A . l .g . , 8 .A . l.h .  o r  8 .A . l . i . ;

8 . A . 2 . o . P r op e l le r s ,  p o w er  t r a n sm iss ion  s ys te m s,  p o w er  g en e r a t ion  s ys t em s a n d  n o is e  r ed u c t i on
s ys t em s,  a s  fo l l o w s :
1 . W a te r -s c r e w  p r o p e l le r  o r  p o w er  t r an sm iss ion  s ys t em s,  a s  fo l l o w s ,  sp e c ia l l y  d es ig n e d

fo r  su r fa ce  e ffe c t  v eh ic le s  ( fu l l y  sk i r ted  o r  r ig id  s id e w a l l  va r ie t y) ,  h yd r o fo i ls  o r  sm a l l
w a te r p la n e  a r ea  ves s e ls  c on t r o l led  b y  8 .A . l . f . ,  8 .  A .  1 . g .,  8 .A . l.h .  o r  8 .A . l . i . :
a . S u p er ca v i ta t in g , su p e r -v en t i la ted ,  p a r t ia l l y-su b m erg ed  o r  su r fa c e  p ie r c in g

p r op e l le r s  r a ted  a t m o r e  th an  7 .5  M W ;
b . C on t ra r o ta t in g  p r op e l l e r  s ys tem s r a ted  a t  m o r e  th a n  1 5  M W ;
c . S ys t em s em p l o y in g  p r e -s w i r l  o r  p o s t -s w i r l  tech n iq u es  fo r  sm o o th in g  th e  f l o w

in to  a  p r op e l l e r ;
d . L ig h t - w e ig h t ,  h igh  ca p a c i t y  (K  fa c t o r  ex c e ed in g  3 0 0 )  r ed u c t i on  g ea r in g ;
e . P o w er  t r an sm iss ion  sh a ft  s ys t em s,  in co r p o r a t in g  " c om p os i te "  m a t e r ia l

c om p on en ts ,  ca p a b l e  o f t r an sm i t t in g  m or e  th an  1  M W ;
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8 . A . 2 . o . 2 . W a te r -s c r e w  p r o p e l le r,  p o w er  g en e r a t ion  s ys tem s o r  tr an sm iss ion  s ys t em s d e s ig n ed
fo r  u s e  on  v e ss e ls ,  a s  fo l l o w s :
a . C on t r o l la b le -p i t ch  p r op e l le r s  a n d  h u b  a ss em b l i es  r a ted  a t  m o r e  th an  3 0  M W ;
b . In te rn a l ly  l iq u id -c o o l ed  e le c t r ic  p r op u ls i on  en g in es  w i th  a  p o w er  o u tp u t

ex c e ed in g  2 .5  M W ;
c . "S u p e r c on d u c t i ve "  p r op u l s i on  en g in es ,  o r  p e r m an en t m a g n e t  e lec t r ic  p r op u ls i on

en g in es ,  w i th  a  p o w er  ou tp u t  e x c e ed in g  0 .1  M W ;
d . P o w er  t r an sm iss ion  sh a ft  s ys t em s,  in co r p o r a t in g  " c om p os i te "  m a t e r ia l

c om p on en ts ,  ca p a b l e  o f t r an sm i t t in g  m or e  th an  2  M W ;
e . Ven t i la ted  o r  ba s e - v en t i la ted  p r op e l le r  s ys t em s r a ted  a t  m o r e  th an  2 .5  M W ;

8 . A . 2 . o . 3 . N o is e  r ed u c t ion  s ys t em s d e s ig n ed  fo r  u se  on  v es se l s  o f 1 ,0 0 0  ton n es  d isp la c em en t  o r
m or e ,  a s  fo l l o w s :
a . S ys t em s th a t a tten u a te  u n d e r w a te r  n o is e  a t  fr eq u en c ie s  be l o w  5 0 0  H z  a n d  c on s is t

o f c om p o u n d  a c ou s t i c  m ou n ts  fo r  th e  a cou s t ic  is o la t ion  o f d i es e l  en g in es ,  d ies e l
g en e r a to r  se ts ,  g a s  tu r b in es ,  g a s  tu r b in e  g en e r a to r  se ts ,  p r op u ls i on  m o t o r s  o r
p r op u ls i on  r ed u c t i on  g ea r s ,  sp e c ia l l y  d e s ig n ed  fo r  so u n d  o r  v i b r a t ion  iso la t ion ,
h a v in g  an  in te r m ed ia te  m a ss  e x c e ed in g  3 0 %  o f th e  eq u ip m en t  to  b e  m ou n ted ;

b . A c t iv e  n o is e  r ed u c t i on  o r  ca n ce l la t ion  s ys tem s,  o r  m a g n e t ic  b ea r in g s ,  sp ec ia l l y
d e s ig n ed  fo r  p o w er  t r an sm iss ion  s ys t em s,  a n d  in co r p o r a t in g  e lec t r on ic  c on t r o l
s ys t em s ca p a b le  o f a c t iv e l y  r ed u c in g  eq u ip m en t  v ib r a t ion  b y  th e  g en e r a t ion  o f
a n t i -n o ise  o r  a n t i -v ib r a t ion  s ig n a ls  d ir ec t l y  t o  th e  s ou r c e ;

8 . A . 2 . p . P u m p je t  p r op u ls i on  s ys t em s h a v in g  a  p o w er  ou tp u t  ex c ee d in g  2 .5  M W  u s in g  d iv e rg en t
n oz z le  a n d  f lo w  c on d i t ion in g  va n e  tech n iq u es  t o  im p r o ve  p r op u l s i ve  e ff i c ien c y o r  r ed u c e
p r op u ls i on -g en er a ted  u n d e r w a t e r - r a d ia ted  n o ise ;

8 . A . 2 . q . S e l f- c on ta in ed ,  c lo se d  o r  se m i-c l o se d  c i r cu i t  ( r eb r ea th in g )  d iv in g  an d  un d e r w a te r
s w im m in g  a p p a r a tu s .
N o te 8 .A .2 .q . d o e s  n o t  c o n t ro l  a n  in d iv id u a l  a p p a ra tu s  fo r  p e rs o n a l  u se  w h e n

a c c o m p a n y in g  i ts  u se r.

8 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

8 . B . 1 . W a te r  tu n n e ls ,  h a v in g  a  ba ck g r o u n d  n o ise  o f le ss  th a n  1 0 0  d B  ( r e fe r en ce  1  µ P a ,  1  H z )  in  th e
fr eq u en c y r a n g e  fr om  0  t o  5 0 0  H z ,  d e s ig n ed  fo r  m ea su r in g  a cou s t i c  f i e ld s  g en e r a ted  b y a  h yd r o -
f l o w  a r o u n d  p r op u ls i on  s ys te m  m od e ls .
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8 . C . M AT E R I A L S

8 . C . 1 . S yn ta c t i c  foa m  d e s ig n ed  fo r  u n d e r w a te r  u se ,  h a v in g  a l l  o f th e  fo l l o w in g :
a . D es ig n ed  fo r  m a r in e  d ep th s  ex c e ed in g  1 ,0 0 0  m ;  an d
b . A  d en s i t y  l es s  th an  5 6 1  k g /m3.

Te c h n ic a l  N o te
S y n ta c t ic  fo a m  c o n s is ts  o f  h o l lo w  sp h e re s  o f  p la s t ic  o r  g la ss  e m b e d d e d  in  a  re s in  m a t r ix .

8 . D . S O F T W A R E

8 . D . 1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t" ,  " p r od u c t i on "  o r  " u se "  o f
eq u ip m en t  o r  m a te r ia ls  con t r o l led  b y  8 .A . ,  8 .B .  o r  8 .C .

8 . D . 2 . S p e c i f i c  " s o ft w a r e "  sp e c ia l l y  d es ig n e d  o r  m o d i f i ed  fo r  th e  "d e v e lo p m en t" ,  " p r od u c t i on " ,  r ep a ir,
o v e r h a u l  o r  r e fu r b i sh in g  (r e -m a ch in in g )  o f p r op e l le r s  sp e c ia l l y  d es ig n ed  fo r  u n d e r w a t e r  n o ise
r ed u c t i on .

8 . E . T E C H N O L O G Y

8 . E . 1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r  " p r od u c t i on "
o f eq u ip m en t  o r  m a te r ia ls  con t r o l led  b y  8 .A . ,  8 .B .  o r  8 .C .

8 . E . 2 . O th e r  " tech n o l og y " ,  a s  fo l l o w s :
a . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t" ,  " p r od u c t i on " ,  r ep a i r,  ov e r h a u l  o r  r e fu r b ish in g

( r e -m a ch in in g )  o f p r op e l l e r s  sp e c ia l l y  d es ig n ed  fo r  u n d e r w a t e r  n o ise  r ed u c t i on ;
b . "Te ch n o l og y "  fo r  th e  o v e r h a u l o r  r e fu r b ish in g  o f e q u ip m en t  c on t r o l led  b y  8 .A .1 . ,  8 .A .2 .b . ,

8 .A .2 . j. ,  8 .A .2 .o .  o r  8 .A .2 .p .
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9 . A . S Y S T E M S , E Q U I P M E N T  A N D  C O M P O N E N T S

9 . A . 1 . A e r o  g a s  tu r b in e  en g in es  in co r p o r a t in g  an y o f th e  " te ch n o l og ie s "  c on t r o l led  b y 9 .E .3 .a . ,  a s
fo l l o w s :
a . N o t  c e r t i f ied  fo r  th e  sp e c i f i c  " c i v i l  a ir c r a ft "  fo r  w h ich  th e y a r e  in ten d ed ;

N o te F o r  th e  p u rp o se  o f  th e  "c iv i l  a i rc ra f t "  c e r t i f i c a t io n  p ro c e ss ,  a  n u m b e r  o f  u p  to
1 6  c iv i l  c e r t i f ie d  e n g in e s ,  a sse m b l ie s  o r  c o mp o n e n t s  in c lu d in g  sp a re s ,  is
c o n s id e re d  a p p ro p r ia te .

b . N o t  c e r t i f ied  fo r  c i v i l  u se  b y  th e  a v ia t ion  a u th o r i t ies  in  a  pa r t ic ip a t in g  s ta te ;
c . D es ig n ed  t o  c r u is e  a t  sp e ed s  ex c ee d in g  M a ch  1 .2  fo r  m o r e  th an  th ir ty  m in u tes .

9 . A . 2 . M a r in e  g a s  tu r b in e  en g in es  w i th  an  IS O  s ta n d a r d  con t in u ou s  p o w er  r a t in g  o f 2 4 ,2 4 5  k W  o r  m or e
a n d  a  sp e c i f i c  fu e l  c on su m p t i on  n o t  ex c e ed in g  0 .2 1 9  k g /k W h  in  th e  p o w er  r an g e  fr om  3 5  t o
1 0 0 % , a n d  sp ec ia l l y  d e s ig n ed  a ss em b l i es  a n d  c om p on en ts  th e r e fo r.
N o te T h e  te rm  'm a r in e  g a s  tu r b in e  e n g in e s ' in c lu d e s  th o se  in d u s t r ia l ,  o r  a e ro -d e r iv a t iv e ,  g a s

tu rb in e  e n g in e s  a d a p te d  fo r  a  sh ip 's  e le c t r ic  p o w e r  g e n e ra t io n  o r  p ro p u ls io n .

9 . A . 3 . S p e c ia l l y  d e s ig n ed  a ss em b l i es  a n d  c om p on en ts ,  in co r p o r a t in g  an y o f th e  " te ch n o lo g ie s "
c on t r o l led  b y 9 .E .3 .a .,  fo r  th e  fo l l o w in g  g a s  tu r b in e  en g in e  p r op u ls i on  s ys t em s:
a . C on t r o l led  b y  9 .A .1 . ;
b . W h os e  d es ig n  o r  p r od u c t ion  o r ig in s  a r e  e i th e r  n on -p a r t ic ip a t in g  s ta tes  o r  u n k n ow n  to  th e

m a n u fa c tu r e r.

9 . A . 4 . S p a ce  la u n ch  v eh ic les  a n d  " sp a ce c r a ft " .
N o te 9 .A .4 .  d o e s  n o t  c o n t ro l  p a y lo a d s .

N .B . F o r  th e  c o n t ro l  s ta tu s  o f  p ro d u c ts  c o n ta in e d  in  "sp a c e c ra f t  "p a y lo a d s ,  se e  th e
a p p ro p r ia te  C a te g o r ie s .

9 . A . 5 . L iq u id  r o ck e t  p r op u ls i on  s ys t em s c on ta in in g  a n y o f th e  sys te m s o r  c om p on en ts  c on t r o l led  b y
9 .A .6 .

9 . A . 6 . S ys t em s a n d  com p on en ts  sp e c ia l l y  d es ig n e d  fo r  l iq u id  r ock e t  p r op u ls i on  s ys t em s,  a s  fo l l o w s :
a . C r yog en ic  r e fr ig e r a to r s ,  f l ig h tw e ig h t  d e w a r s ,  c r yog en ic  h ea t  p ip es  o r  c r yog en ic  s ys t em s

sp ec ia l l y  d e s ig n ed  fo r  u se  in  sp a ce  v eh ic le s  a n d  ca p a b l e  o f r es t r ic t in g  c r yo g en ic  f lu id  l os se s
to  le ss  th a n  3 0 %  p e r  yea r ;
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9 . A . 6 . b . C r yog en ic  c on ta in e r s  o r  c los ed - c yc l e  r e fr ig e r a t ion  s ys tem s ca p a b le  o f p r o v id in g
tem p er a tu r es  o f 1 0 0  K  ( -1 7 3 °  C )  o r  less  fo r  " a i r c r a ft "  ca p a b le  o f su s ta in ed  f l ig h t  a t sp e ed s
ex c e ed in g  M a ch  3 ,  la un ch  veh ic le s  o r  " sp a c ec r a ft " ;

c . S lu sh  h yd r og en  s to r a g e  o r  tr an s fe r  s ys tem s;
d . H i g h  p r essu r e  (ex c e ed in g  1 7 .5  M P a )  tu r b o  p u m p s ,  p u m p  c o m p on en ts  o r  th e i r  a sso c ia ted  g a s

g en er a to r  o r  ex p a n d e r  c yc l e  tu r b in e  d r ive  s ys t em s;
e . H i g h -p r essu r e  ( ex c e ed in g  1 0 .6  M P a )  th r u s t  ch a m ber s  a n d  n oz z les  th e r e fo r ;
f . P r op e l la n t  s to r a g e  s ys t em s u s in g  th e  p r in c ip le  o f ca p i l la r y c on ta in m en t  o r  p os i t i v e

ex p u ls i on  ( i .e . , w i th  f lex i b l e  b la d d e r s ) ;
g . L iq u id  p r op e l la n t  in jec t o r s ,  w i th  in d iv id u a l  o r i f i c e s  o f 0 .3 8 1  m m  o r  sm a l le r  in  d ia m e te r  (a n

a r ea  o f 1 .1 4  x  1 0- 3  cm2 o r  sm a l le r  fo r  n on -c i r cu la r  o r i f i ce s )  sp e c ia l l y  d e s ig n ed  fo r  l iq u id
r ock e t  en g in es ;

h . O n e-p i e ce  ca r b on -ca r b on  th r u s t  ch a m b er s  o r  on e -p i e ce  ca r b on -ca r b on  e x i t  c on es  w i th  
d en s i t ies  ex c ee d in g  1 .4  g /cm3 an d  ten s i le  s tr en g th s  ex cee d in g  4 8  M P a .

9 . A . 7 . S o l id  r ock e t  p r op u ls i on  s ys tem s w i th  a n y o f th e  fo l l o w in g :
a . To ta l  im p u lse  ca p a c i t y  ex ce e d in g  1 .1  M N s;
b . S p e c i f i c  im p u ls e  o f 2 .4  k N s /k g  o r  m o r e  w h en  th e  n oz z le  f l o w  is  ex p a n d ed  t o  a m b ien t  sea

le v e l  c on d i t ion s  fo r  a n  a d ju s t ed  ch a m b er  p r essu r e  o f 7  M P a ;
c . S ta g e  m a s s  fr a c t i on s  ex c e ed in g  8 8 %  a n d  p r op e l la n t so l id  loa d in g s  e x c e ed in g  8 6 % ;
d . A n y o f th e  c om p on en ts  c on t r o l led  b y 9 . A .8 . ;  o r
e . In su la t ion  an d  p r op e l la n t b on d in g  s ys t em s u s in g  d ir ec t - bo n d ed  m o t o r  d es ig n s  to  p r o v id e  a

s t r on g  m ech a n ica l  b on d  o r  a  ba r r ie r  to  ch em i ca l  m ig r a t ion  be t w e en  th e  so l id  p r op e l la n t  an d
ca s e  in su la t ion  m a te r ia l .
Te c h n ic a l  N o te
F o r  th e  p u rp o se s  o f  9 .A .7 .e . , a  s t ro n g  m e c h a n ic a l  b o n d  m e a n s  b o n d  s t re n g th  e q u a l  to  o r
m o re  th a n  p ro p e l la n t  s t re n g th .

9 . A . 8 . C om p on en ts ,  a s  fo l l o w s ,  sp ec ia l l y  d e s ig n ed  fo r  so l id  r o ck e t  p r op u ls i on  s ys t em s:
a . In su la t ion  an d  p r op e l la n t b on d in g  s ys t em s u s in g  l in e r s  to  p r ov id e  a  s t r on g  m ech a n ica l  b on d

o r  a  ba r r ie r  to  ch em i ca l  m ig r a tion  be t w e en  th e  so l id  p r op e l la n t  an d  ca se  in su la t ion  m a te r ia l ;
Te c h n ic a l  N o te
F o r  th e  p u rp o se s  o f  9 .A .8 .a .,  a  s t ro n g  m e c h a n ic a l  b o n d  m e a n s  b o n d  s t re n g th  e q u a l  to  o r
m o re  th a n  p ro p e l la n t  s t re n g th .

b . F i la m en t - w ou n d  " c o m p o s i te "  m o t o r  ca s es  ex ce e d in g  0 .6 1  m  in  d ia m e te r  o r  h a v in g
s t r u c tu r a l  e ff i c i en c y  r a t ios  (P V / W )  e x c e ed in g  2 5  k m .
Te c h n ic a l  N o te
T h e  s t ru c tu r a l  e f f i c ie n c y  ra t io  (P V / W ) is  th e  b u rs t  p re ss u re  (P ) m u l t ip l ie d  b y  th e  v e sse l
v o lu m e  (V ) d iv id e d  b y  th e  to ta l p re ssu re  v e sse l  w e ig h t  (W ).

c . N oz z le s  w i th  th r u s t  lev e ls  e x ce ed in g  4 5  k N  o r  n oz z le  th r oa t  e r os i on  ra tes  o f le ss  th a n
0 .0 7 5  m m /s ;

d . M o va b l e  n oz z le  o r  se c on d a r y f lu id  in je c t i on  th r u s t  vec t o r  c on t r o l  s ys te m s ca p a b le  o f a n y o f
th e  fo l lo w in g :
1 . O m n i -a x ia l  m ov em en t  ex ce e d in g  ± 5 ° ;
2 . A n g u la r  ve c to r  r o ta t ion s  o f 2 0 ° /s  o r  m o r e ;  o r
3 . A n g u la r  ve c to r  a c ce l e r a t ion s  o f 4 0 ° /s2  o r  m o r e .



112

S/2001/1120

D u a l-U se  L i s t  -  C a te g o r y  9  -  P R O P U L S IO N

9 . A . 9 . H yb r id  r o ck e t  p r op u l s ion  s ys t em s w i th :
a . To ta l  im p u lse  ca p a c i t y  ex ce e d in g  1 .1  M N s;  o r
b . T h r u s t  lev e ls  ex ce ed in g  2 2 0  k N  in  va c u u m  e x i t  c on di t ion s .

9 . A . 1 0 . S p e c ia l l y  d e s ig n ed  c om p on en ts ,  s ys t em s a n d  s t r u c tu r es  fo r  la u n ch  v eh ic le s ,  la u n ch  veh ic l e
p r op u ls i on  s ys t em s o r  " sp a c e c r a ft " ,  a s  fo l l o w s :
a . C om p on en ts  a n d  s tr u c tu r es  ea ch  ex ce ed in g  1 0  k g ,  sp e c ia l l y  d es ig n e d  fo r  la u n ch  veh ic le s

m a n u fa c tu r ed  u s in g  m e ta l  "m a tr ix " ,  " com p o s i te " ,  o rg a n ic  " c om p o s i te " ,  ce r a m ic  "m a t r ix "  o r
in te r m e ta l l i c  r e in fo r c ed  m a te r ia ls  con t r o l led  b y  1 .C .7 .  o r  1 .C .1 0 . ;
N o te T h e  w e ig h t  c u t -o f f  i s  n o t  re le v a n t fo r  n o se  c o n e s .

b . C om p on en ts  a n d  s tr u c tu r es  sp e c ia l l y  d es ig n ed  fo r  la u n ch  veh ic le  p r op u l s i on  s ys tem s
c on t r o l led  b y 9 .A .5 .  to  9 .A .9 .  m a n u fa c tu r ed  u s in g  m e ta l  m a tr ix , c om p o s i te ,  o rg a n ic
c om p o s i te ,  c e r a m ic  m a t r ix  o r  in te r m e ta l l i c  r e in fo r c ed  m a te r ia ls  c on t r o l led  b y 1 .C .7 .  o r
1 .C .1 0 . ;

c . S t r u c tu r a l  com p on en ts  a n d  iso la t ion  s ys t em s sp e c ia l l y  d es ig n e d  to  c on t r o l  a c t iv e l y  th e
d yn a m ic  r esp on s e  o r  d is to r t ion  o f " sp a c e c r a ft "  s t r u c tu r es ;

d . P u ls ed  l iq u id  r oc k e t  en g in es  w i th  th r u s t - to - w e ig h t  r a t ios  eq u a l  to  o r  m o r e  th a n  1  k N /k g  a n d
a  r esp on s e  t im e  ( th e  t im e  r eq u i r ed  to  a ch ie v e  9 0 %  o f to ta l  r a ted  th r u s t  fr om  s ta r t -u p )  o f le ss
th an  3 0  m s .

9 . A . 11 . R a m je t ,  sc r a m je t  o r  c om b in ed  c yc l e  en g in es  a n d  sp ec ia l ly  d es ig n e d  c om p on en ts  th e r e fo r.

9 . B . T E S T,  IN S P E C T I O N  A N D  P R O D U C T I O N  E Q U IP M E N T

9 . B . 1 . S p e c ia l l y  d e s ig n ed  eq u ip m en t ,  too l in g  a n d  f ix tu r es ,  a s  fo l l o w s ,  fo r  m a n u fa c tu r in g  g a s  tu r b in e
b la d es ,  va n es  o r  t ip  sh r ou d  ca s t in g s :
a . D i r ec t i on a l  so l id i f i ca t i on  o r  s in g le  c r ys ta l  ca s t in g  eq u ip m en t ;
b . C er a m ic  c o r e s  o r  sh e l ls .

9 . B . 2 . O n - l in e  (r ea l  t im e)  con t r o l  s ys t em s,  in s t r u m en ta t ion  ( in c lu d in g  sen so r s )  o r  a u tom a ted  d a ta
a cq u is i t i on  a n d  p r oc es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o f g a s  tu r b in e
en g in es ,  a ssem b l i es  o r  c om p on en ts  in co r p o r a t in g  " tech n o log i es "  c on t r o l led  b y 9 .E .3 .a .

9 . B . 3 . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r  th e  "p r od u c t i on "  o r  tes t  o f g a s  tu r b in e  b r u sh  sea ls  d e s ig n ed  to
op e r a te  a t  t ip  sp eed s  ex c e ed in g  3 3 5  m /s ,  a n d  tem p er a tu r es  in  ex c e ss  o f 7 7 3  K  (5 0 0 °  C ) ,  a n d
sp ec ia l l y  d e s ig n ed  c o m p on en ts  o r  a c ce ss o r ie s  th e r e fo r.

9 . B . 4 . To o l s ,  d ies  o r  f i x tu r es  fo r  th e  so l id  s ta te  jo in in g  o f " su p e r a l lo y " ,  t i ta n iu m  o r  in te r m e ta l l i c  a ir fo i l -
to -d i sk  c om b in a t ion s  d es c r ib ed  in  9 .E .3 .a .3 .  o r  9 .E .3 .a .6 .  fo r  g a s  tu r b in es .
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9 . B . 5 . O n - l in e  (r ea l  t im e)  con t r o l  s ys t em s,  in s t r u m en ta t ion  ( in c lu d in g  sen so r s )  o r  a u tom a ted  d a ta
a cq u is i t i on  a n d  p r oc es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n ed  fo r  u s e  w i th  an y o f th e  fo l l o w in g  w in d
tu n n e ls  o r  d e v i c es :
a . [D e le t ed ]

b . D e v ic e s  fo r  s im u la t in g  f lo w - en v i r on m en ts  a t  sp e ed s  ex ce e d in g  M a ch  5 ,  in c lu d in g  h o t -sh o t
tu n n e ls ,  p la sm a  a r c  tu n n e ls ,  sh ock  tu b es ,  sh o ck  tu n n e ls ,  g a s  tu n n e ls  a n d  l igh t  g a s  g un s ;  o r

c . W in d  tu n n e ls  o r  d ev i c es ,  o th e r  th an  tw o - d im en s i on a l  se c t ion s ,  ca p a b l e  o f s im u la t in g
R e yn o ld s  n u m b er  f lo w s  ex c e ed in g  2 5  x  1 06.

9 . B . 6 . A c ou s t ic  v i b r a t ion  tes t  eq u ip m en t  ca p a b l e  o f p r o d u c in g  sou n d  p r es su r e  le v e ls  o f 1 6 0  d B  o r  m o r e
( r e fe r en c ed  to  2 0  µ P a )  w i th  a  r a ted  ou tp u t  o f 4  k W  o r  m or e  a t  a  tes t  ce l l  tem p er a tu r e  ex c e ed in g
1 ,2 7 3  K  (1 ,0 0 0 °  C ) ,  a n d  sp ec ia l l y  d es ig n e d  q u a r tz  h ea te r s  th e r e fo r.

9 . B . 7 . E q u ip m en t  sp e c ia l l y  d e s ig n ed  fo r  in sp e c t in g  th e  in teg r i ty  o f r o ck e t  m o t o r s  u s in g  n on -d es t r u c t i v e
tes t  (N D T )  te ch n iq u es  o th e r  th an  p la n a r  X - r a y o r  ba s i c  p h ys i ca l  o r  ch em ica l  a n a lys is .

9 . B . 8 . T r a n sd u ce r s  sp e c ia l l y  d es ig n ed  fo r  th e  d ir ec t  m ea s u r em en t  o f th e  w a l l  sk in  fr ic t ion  o f th e  tes t
f l o w  w i th  a  s ta gn a tion  tem p er a tu r e  ex c e ed in g  8 3 3  K  (5 6 0 °  C ) .

9 . B . 9 . To o l in g  sp e c ia l l y  d e s ig n ed  fo r  p r od u c in g  tu r b in e  en g in e  p o w d er  m e ta l lu rg y r o t o r  c om p on en ts
ca p a b l e  o f op e r a t in g  a t  s tr ess  le v e ls  o f 6 0 %  o f u l t im a te  ten s i le  s t r en g th  (U T S )  o r  m o r e  a n d  m e ta l
tem p er a tu r es  o f 8 7 3  K  (6 0 0 °  C )  o r  m o r e .

9 . C . M AT E R I A L S  -  N on e

9 . D . S O F T W A R E

9 . D . 1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t"  o f eq u ip m en t  o r  " tech n o l og y "
c on t r o l led  b y 9 .A . ,  9 .B .  o r  9 .E .3 .

9 . D . 2 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "p r od u c t i on "  o f e q u ip m en t  con t r o l led  b y  9 .A .
o r  9 .B .

9 . D . 3 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "u s e "  o f fu l l  a u th o r it y  d ig i ta l  e lec t r on ic  en g in e
c on t r o ls  (FA D E C )  fo r  p r op u ls i on  s ys t em s c on t r o l led  b y 9 . A .  o r  eq u ip m en t  c on t r o l led  b y  9 . B . ,  a s
fo l l o w s :
a . "S o ft w a r e "  in  d ig ita l  e lec t r on ic  c on t r o ls  fo r  p r op u l s ion  sys t em s,  a e r osp a c e  te s t  fa c i l i t ies  o r

a i r  b r ea th in g  a e r o -en g in e  tes t  fa c i l i t ies ;
b . F a u l t - to l e r a n t " so ft w a r e "  u s ed  in  "FA D E C "  s ys te m s fo r  p r op u ls i on  s ys tem s a n d  a sso c ia te d

tes t  fa c i l i t ies .
9 . D . 4 . O th e r  " so ft w a r e " ,  a s  fo l l o w s :
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a . 2 D  o r  3 D  v is c o u s  " s o ft w a r e "  va l id a ted  w i th  w in d  tu n n e l  o r  f l ig h t  tes t  d a ta  r eq u i r ed  fo r
d e ta i led  en g in e  f lo w  m od e l l in g ;

b . "S o ft w a r e "  fo r  tes t in g  a e r o  g a s  tu r b in e  en g in es ,  a ssem b l ie s  o r  c om p on en ts ,  sp e c ia l l y
d e s ig n ed  to  c o l le c t ,  r ed u c e  a n d  an a lyse  d a ta  in  r ea l  t im e ,  an d  ca p a b l e  o f fe ed ba ck  c on t r o l ,
in c lu d in g  th e  d yn a m ic  a d ju s tm en t  o f tes t  a r t ic les  o r  tes t  c on d i t ion s ,  a s  th e  tes t  is  in
p r og r es s ;

c . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  t o  c on t r o l  d i r ec t ion a l  so l id i f i ca t ion  o r  s in g le  c r ys ta l  ca s t in g ;
d . "S o ft w a r e "  in  " sou r c e  c o d e" ,  " o b je c t  c o d e "  o r  m a ch in e  co d e  r eq u i r ed  fo r  th e  "u se "  o f a c t i v e

c om p en sa t in g  s ys tem s fo r  r o to r  b la d e  t ip  c lea r a n ce  c on t r o l .
N o te 9 .D .4 .d .  d o e s  n o t  c o n t ro l  " so f t w a re "  e m b e d d e d  in  u n c o n t ro l le d  e q u ip m e n t  o r

re q u i re d  fo r  m a in te n a n c e  a c t iv i t ie s  a sso c ia te d  w i th  th e  c a l ib ra t io n  o r  re p a i r  o r
u p d a te s  to  th e  a c t iv e  c o m p e n sa t in g  c le a ra n c e  c o n t ro l  sy s te m .

9 . E . T E C H N O L O G Y

9 . E . 1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o f eq u ip m en t  o r
" s o ft w a r e "  c on t r o l led  b y  9 .A . l .c . ,  9 .A .4 .  to  9 .A .11 . ,  9 .B .  o r  9 .D .

9 . E . 2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t
c on t r o l led  b y 9 .A . l .c . ,  9 .A .4 . to  9 .A .11 .  o r  9 .B .

N .B . F o r  " te c h n o lo g y "  fo r  th e  re p a i r  o f  c o n t ro l le d  s t ru c tu re s ,  la m in a te s  o r  m a te r ia l s ,  se e
1 .E .2 . f.

N o te " D e v e lo p m e n t "  o r  “ p ro d u c t io n "  " te c h n o lo g y "  c o n t ro l le d  b y  9 .E .  fo r  g a s  tu rb in e  e n g in e s
re m a in s  c o n t ro l le d  w h e n  u se d  a s  "u se "  " te c h n o lo g y "  fo r  re p a i r,  re b u i ld  a n d  o v e rh a u l .
E x c lu d e d  f ro m  c o n t ro l  a re :  te c h n ic a l  d a ta ,  d ra w in g s  o r  d o c u m e n ta t io n  fo r  m a in te n a n c e
a c t iv i t ie s  d i re c t ly  a sso c ia te d  w i th  c a l ib ra t io n ,  re m o v a l  o r  re p la c e m e n t  o f  d a m a g e d  o r
u n se rv ic e a b le  l in e  re p la c e a b le  u n i ts ,  in c lu d in g  re p la c e m e n t  o f  w h o le  e n g in e s  o r  e n g in e
m o d u le s .

9 . E . 3 . O th e r  " tech n o l og y " ,  a s  fo l l o w s :
a . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t i on "  o f a n y o f th e  fo l l o w in g  g a s

tu r b in e  en g in e  com p on en ts  o r  s ys t em s:
1 . G a s  tu r b in e  b la d e s ,  va n es  o r  t ip  sh r ou d s  m a d e  fr o m  d i r ec t ion a l l y  s o l id i f i ed  (D S )  o r

s in g le  c r ys ta l  (S C )  a l l o ys  h a v in g  ( in  th e  0 0 1  Mi l le r  In d ex  D i r ec t i on )  a  s tr ess - r u p tu r e
l i fe  ex c ee d in g  4 0 0  h ou r s  a t  1 ,2 7 3  K  (1 ,0 0 0 °  C )  a t  a  s t r ess  o f 2 0 0  M P a ,  ba s ed  on  th e
a v e r a g e  p r op e r t y  va lu e s ;

2 . M u l t ip le  d om ed  c om b u s t o r s  o p e r a t in g  a t  a ve r a g e  bu r n e r  ou t le t  tem p er a tu r es
ex c e ed in g  1 ,8 1 3  K  (1 ,5 4 0 °  C )  o r  c om bu s t o r s  in co r p o r a t in g  th e r m a l ly  d e c ou p led
c om b u s t i on  l in e r s ,  n on -m e ta l l i c  l in e r s  o r  n on -m e ta l l i c  sh e l ls ;
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9 . E . 3 . a . 3 . C om p on en ts  m a n u fa c tu r e d  fr om  a n y o f th e  fo l l o w in g :
a . O rg a n ic  " c om p o s i te "  m a te r ia ls  d es ig n ed  to  op e r a te  a b o v e  5 8 8  K  (3 1 5 °  C ) ;
b . M e ta l  "m a t r ix "  " c om p o s i te " ,  ce r a m ic  "m a t r ix " ,  in ter m e ta l l i c  o r  in te r m e ta l l i c

r e in fo r c ed  m a te r ia ls  c on t r o l led  b y 1 .C .7 . ;  o r
c . "C om p o s i te "  m a te r ia l  con t r o l led  b y  1 .C .1 0 .  a n d  m an u fa c tu r ed  w i th  r es in s

c on t r o l led  b y 1 .C .8 .

4 . U n c o o l ed  tu r b in e  b la d e s ,  va n es ,  t ip -sh r ou d s  o r  o th e r  com p on en ts  d es ig n e d  to  op e r a te
a t  g a s  p a th  tem p er a tu r es  o f 1 ,3 2 3  K  (1 ,0 5 0 °  C )  o r  m o r e ;

5 . C o o le d  tu r b in e  b la d es ,  va n e s  o r  t ip -sh r ou d s ,  o th e r  th an  th ose  d e s c r ib ed  in  9 .E .3 .a .1 . ,
ex p o s ed  t o  g a s  p a th  tem p er a tu r es  o f 1 ,6 4 3  K  (1 ,3 7 0 °  C )  o r  m o r e ;

6 . A i r fo i l - to -d isk  b la d e  c om b in a t ion s  u s in g  so l id  s ta te  jo in in g ;

7 . G a s  tu r b in e  en g in e  c om p on en ts  u s in g  "d i f fu s i on  b on d in g "  " te ch n o lo g y "  c on t r o l led  b y
2 .E .3 .b . ;

8 . D a m a g e  to l e r a n t g a s  tu r b in e  en g in e  r o ta t in g  com p on en ts  u s in g  p o w d er  m e ta l lu rg y
m a te r ia ls  con t r o l led  b y 1 .C .2 .b . ;

9 . "FA D E C "  fo r  g a s  tu r b in e  an d  com b in ed  c yc le  en g in es  a n d  th e ir  r e la ted  d ia g n os t ic
c om p on en ts ,  sen s o r s  a n d  sp e c ia l l y  d es ig n ed  c om p on en t ;

1 0 . A d ju s ta b l e  f l o w  p a th  g e om etr y a n d  a ss o c ia ted  c on t r o l  s ys t em s fo r :
a . G a s  g en e r a to r  tu r b in es ;
b . F a n  o r  p o w er  tu r b in es ;
c . P r op e l l in g  n oz z les ;  o r
N o te  1 A d ju s ta b le  f lo w  p a th  g e o m e try  a n d  a ss o c ia te d  c o n t ro l  sy s te m s in  9 .E .3 .a .1 0 .

d o  n o t  in c lu d e  in le t  g u id e  v a n e s , v a r ia b le  p i tc h  fa n s ,  v a r ia b le  s ta to rs  o r
b le e d  v a lv e s  fo r  c o m p re s so r s .

N o te  2 9 .E .3 .a .1 0 . d o e s  n o t  c o n t ro l  "d e v e lo p m e n t "  o r  “ p ro d u c t io n "  " te c h n o lo g y ”
fo r  a d ju s ta b le  f lo w  p a th  g e o m e try  fo r  re v e r se  th ru s t .

11 . W id e  ch o r d  h o l lo w  fa n  b la d es  w i th ou t  p a r t -sp a n  su p p o r t .

9 . E . 3 . b . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t i on "  o f a n y o f th e  fo l l o w in g :
1 . W in d  tu n n e l  a e r o -m od e l s  eq u ip p e d  w i th  n on - in tr u s ive  s en s o r s  ca p a b l e  o f t r a n sm i t t in g

d a ta  fr om  th e  sen s o r s  to  th e  d a ta  a cq u is i t ion  s ys tem ;  o r
2 . "C om p o s i te "  p r op e l le r  b la d es  o r  p r op fa n s  ca p a b l e  o f a b so r b in g  m or e  th an  2 ,0 0 0  k W  a t

f l ig h t  sp e ed s  ex c e ed in g  M a ch  0 .5 5 ;
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9 . E . 3 . c . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t i on "  o f g a s  tu r b in e  en g in e
c om p on en ts  u s in g  " la se r " ,  w a te r  je t ,  E C M  o r  E D M  h o l e  d r i l l in g  p r oc es s es  t o  p r od u c e  h o le s
h a v in g  an y o f th e  fo l l o w in g  se ts  o f ch a r a c te r is t ics :
1 . A l l  o f th e  fo l l o w in g :

a . D ep th s  m or e  th a n  fou r  t im es  th e ir  d ia m e te r ;
b . D ia m e t e r s  less  th a n  0 .7 6  m m ; an d
c . In c id en c e  a n g les  eq u a l  to  o r  les s  th an  2 5 ° ; o r

2 . A l l  o f th e  fo l l o w in g :
a . D ep th s  m or e  th a n  f iv e  t im e s  th e i r  d ia m e te r ;
b . D ia m et e r s  less  th a n  0 .4  m m ; a n d
c . In c id en c e  a n g les  o f m o r e  th a n  2 5 ° ;

Te c h n ic a l  N o te
F o r  th e  p u rp o se s  o f  9 .E .3 .c . , in c id e n c e  a n g le  is  m e a su re d  f ro m  a  p la n e  ta n g e n t ia l  to  th e
a i r fo i l  su r fa c e  a t  th e  p o in t w h e re  th e  h o le  a x is  e n te rs  th e  a i r fo i l  su r fa c e .

9 . E . 3 . d . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t i on "  o f h e l ic o p te r  p o w er  t r an s fe r
s ys t em s o r  t i l t  r o t o r  o r  t i l t  w in g  "a ir c r a ft "  p o w er  t r an s fe r  s ys t em s;

9 . E . 3 . e . "Te ch n o l og y "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f r ec ip r o ca t in g  d ies e l  en g in e  g r ou n d
v eh ic le  p r op u ls i on  s ys t em s h a v in g  a l l  o f th e  fo l l o w in g :
1 . A  b o x  v o lu m e  o f 1 .2  m3 o r  less ;
2 . A n  o v e r a l l  p o w er  ou tp u t  o f m o r e  th an  7 5 0  k W  ba s ed  on  8 0 /1 2 6 9 /E E C ,  IS O  2 5 3 4  o r

n a t ion a l eq u iva l en ts ;  a n d
3 . A  p o w er  d en s i t y  o f m o r e  th a n  7 0 0  k W /m3 o f b o x  v o l u m e ;

Te c h n ic a l  N o te
B o x  v o lu m e :  th e  p ro d u c t  o f  th re e  p e rp e n d ic u la r  d im e n s io n s  is  m e a su re d  in  th e  fo l lo w in g
w a y :
L e n g th : T h e  le n g th  o f  th e  c ra n k sh a f t  f ro m  f ro n t  f la n g e  to  f l y w h e e l  fa c e ;
W id th : T h e  w i d e s t  o f  th e  fo l lo w in g :

a . T h e  o u ts id e  d im e n s io n  f ro m  v a lv e  c o v e r  to  v a lv e  c o v e r ;
b . T h e  d im e n s io n s  o f  th e  o u ts id e  e d g e s  o f  th e  c y l in d e r  h e a d s ;  o r
c . T h e  d ia m e te r  o f  th e  f ly w h e e l  h o u s in g ;

H e ig h t : T h e  la rg e s t  o f  th e  fo l lo w in g :
a . T h e  d im e n s io n  o f  th e  c ra n k sh a f t  c e n t re - l in e  to  th e  to p  p la n e  o f  th e  v a lv e

c o v e r  (o r  c y l in d e r  h e a d ) p lu s  t w ic e  th e  s t ro k e ;  o r
b . T h e  d ia m e te r  o f  th e  f ly w h e e l  h o u s in g .
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9 . E . 3 . f. "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "p r od u c t ion "  o f sp e c ia l ly  d es ig n ed  c om p on en ts ,  a s  fo l l o w s ,
fo r  h igh  ou tp u t  d ies e l  en g in es :
1 . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "p r od u c t ion "  o f en g in e  s ys t em s h a v in g  a l l  o f th e

fo l l o w in g  c o m p on en ts  em p l o yin g  c e r a m ics  m a te r ia ls  c on t r o l led  b y  1 .C .7 :
a . C yl in d e r  l in e r s ;
b . P is t on s ;
c . C yl in d e r  h ea d s ;  a n d
d . O n e  o r  m o r e  o th e r  c om p on en ts  ( in c lu d in g  ex h a u s t  p o r ts ,  tu r b o ch a rg e r s ,  va lve

g u id e s ,  va l v e  a ss em b l i es  o r  in su la ted  fu e l  in je c t o r s ) ;

9 . E . 3 . f . 2 . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "p r od u c t ion "  o f tu r b o ch a rg e r  s ys t em s,  w i th  s in g le -
s ta g e  c o m p r e ss o r s  h a v in g  a l l  o f th e  fo l lo w in g :
a . O p er a t in g  a t p r essu r e  r a t ios  o f 4 :1  o r  h ig h e r ;
b . A  m a ss  f l o w  in  th e  r an g e  fr om  3 0  t o  1 3 0  k g  p e r  m in u te ;  an d
c . Va r ia b le  f l o w  a r ea  ca p a b i l i t y  w i th in  th e  com p r es s o r  o r  tu r b in e  se c t i on s ;

9 . E . 3 . f . 3 . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "p r od u c t ion "  o f fu e l  in jec t i on  s ys te m s w i th  a
sp ec ia l l y  d e s ig n ed  m u l t i fu e l  (e .g . ,  d ies e l  o r  je t  fu e l )  ca p a b i l i t y  c o v e r in g  a  v is c os i t y
r an g e  fr om  d i es e l  fu e l  (2 .5  c S t  a t  3 1 0 .8  K  (3 7 .8 °  C ) )  d ow n  to  g a s o l in e  fu e l  (0 .5  cS t  a t
3 1 0 .8  K  (3 7 .8 °  C ) ) ,  h a v in g  bo th  o f th e  fo l l o w in g :

a . In je c t ion  a m o u n t  in  ex ce ss  o f 2 3 0  m m 3  p e r  in jec t i on  p e r  c y l in d e r ;  an d
b . S p e c ia l l y  d e s ig n ed  e le c t r on ic  c on t r o l  fea tu r es  fo r  s w i tch in g  g o v e r n o r

ch a r a c te r is t ics  a u tom a t ica l l y  d e p en d in g  on  fu e l  p r op e r t y  to  p r o v id e  th e  sa m e
to r q u e  ch a r a c te r is t ics  b y  u s in g  th e  a p p r op r ia te  sen so r s ;

9 . E . 3 . g . "Te ch n o l og y "  " r eq u i r ed "  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t i on "  o f h ig h  ou tp u t  d ies e l
en g in es  fo r  s o l id ,  g a s  p h a se  o r  l iq u id  f i lm  (o r  com b in a t ion s  th e r eo f )  c y l in d e r  w a l l
lu b r ica t ion ,  p e r m i t t in g  op e r a t ion  to  tem p er a tu r es  ex ce ed in g  7 2 3  K  (4 5 0 °  C ) ,  m ea su r ed  on
th e  c y l in d e r  w a l l  a t th e  top  l im i t  o f t r a v e l  o f th e  top  r in g  o f th e  p is ton .
Te c h n ic a l  N o te
H ig h  o u tp u t  d ie se l  e n g in e s :  d ie se l  e n g in e s  w i th  a  sp e c i f ie d  b ra k e  m e a n  e f fe c t iv e  p re ss u re  o f
1 .8  M P a  o r  m o re  a t  a  sp e e d  o f  2 ,3 0 0  r.p .m . ,  p ro v id e d  th e  ra te d  sp e e d  is  2 ,3 0 0  r.p .m .  o r
m o re .
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A N N E X  1  O F  T H E  L I S T  O F  D U A L -U S E  G O O D S  A N D  T E C H N O L O G IE S

N o te   T h is  A n n e x  c o n ta in s  a  su b - se t  o f  th e  I te m s c o n t ro l le d  b y  th e  L is t  o f  D u a l -U se  G o o d s  a n d  Te c h n o lo g ie s .

N .B. W h e re  a b b re v ia te d  e n t r ie s  a re  u se d ,  se e  L is t  o f  D u a l -U se  G o o d s  a n d  Te c h n o lo g ie s  fo r  fu l l  d e ta i ls . Te x t
th a t  d i f fe rs  f ro m  th a t  in  th e  L is t  o f D u a l -U se  G o o d s  a n d  Te c h n o lo g ie s  is  sh a d e d.

C a teg o r y 1

1 .A .2 . "C om p o s i te "  s t r u c tu r es  o r  la m in a tes  .. .
1 .C .1 . M a te r ia ls  sp e c ia l l y  d es ig n e d  fo r  u s e  a s  a b s o r b e r s  o f e le c t r om a g n e t ic  w a v e s  . . .
1 .C .7 .c .  &  1 .C .7 .d . C er a m ic - c e r a m ic  " c om p o s i t e "  m a te r ia ls  .. .
l .C . l0 .c .  &  l.C . l0 .d . F i b r ou s  o r  f i la m en ta r y m a te r ia ls  .. .
1 .C .1 2 . M a te r ia ls  a s  fo l l o w s  . . .
1 .D .2 . "S o ft w a r e "  fo r  th e  "d e v e l op m en t"  o f o rg a n ic  "m a t r ix " , m e ta l  "m a tr ix "  o r  ca r bon  "m a t r ix "

la m in a tes  o r  " c om p os i t es "  l i s ted  on  th is  A n n ex .
1 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r

"p r od u c t i on "  o f eq u ip m en t  a n d  m a te r ia ls  in  1 .A .2 . o r  1 .C . o f th is  A n n ex .
1 .E .2 .e .  &  1 .E .2 . f . O th e r  " tech n o l og y "  . . .

C a teg o r y 2 *

2 .B .1 .a . M a ch in e  too l s  fo r  tu rn in g ,  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :
1 . P os i t i on in g  a ccu r a c y w i th  "a l l  com p en sa t i on s  a va i la b l e "  e q u a l  to  o r  less  ( b e t te r )  th an

)(� �� a cc o r d in g  to  IS O  2 3 0 /2  (1 9 9 7 )  o r  n a tion a l  eq u iva l en ts  a lon g  a n y l in ea r  a x is ;
a n d

2 . T w o  o r  m o r e  a x e s  w h ich  ca n  be  c o o r d in a ted  s im u l ta n eo u s l y  fo r  " c on tou r in g  con t r o l " .

2 .B .1 . b . M a ch in e  too l s  fo r  m i l l in g ,  h a v in g  a n y o f th e  fo l l o w in g  ch a r a c te r is t ics :
l .a . P os i t i on in g  a ccu r a c y w i th  "a l l  com p en sa t i on s  a va i la b l e "  e q u a l  to  o r  less  ( b e t te r )  th an

)(� �� a cc o r d in g  to  IS O  2 3 0 /2  (1 9 9 7 )  o r  n a tion a l  eq u iva l en ts  a lon g  a n y l in ea r  a x is ;
a n d

b . T h r ee  l in ea r  a x es  p lu s  on e  r o ta r y a x is  w h ich  ca n  be  c o o r d in a ted  s im u l ta n eo u s l y  fo r
" c on t ou r in g  con t r o l " ;  o r

* I ta l y  a n d  S w it z e r la n d  r e s e r v e  th e  r i g h t  t o  n o t i f y  o n ly  d e n ia ls  o n  m a c h in e - t o o ls  in  2 . B .1 .a .  a n d  2 . B .1 .b .  o f  t h is  A n n e x .
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C a teg o r y 2  ( c on td . )

2 .B . l .b . 2 . F i ve  o r  m o r e  a x es  w h ich  ca n  be  c o o r d in a ted  s im u l ta n eou s l y fo r  " c on t ou r in g  con t r o l "
a n d  h a ve  a  p o s i t ion in g  a ccu r a c y w i th  "a l l  com p en sa t ion s  a va i la b le "  eq u a l  t o  o r  less
�$	��	�� ���� )(� �� �������� �� *+, �)�-� ��../� �� �������� 	0��&��	��
 ���� ��!

l in ea r  a x is ;  o r

3 . A  p os i t i on in g  a ccu r a c y  fo r  j ig  b o r in g  m a ch in es ,  w i th  "a l l  com p en sa t ion s  a va i la b l e " ,
	0��� �� �� �	

 �$	��	�� ���� ) �� �������� �� *+, �)�-� ��../� �� ��������

eq u i va l en ts  a lon g  a n y l in ea r  a x is ;

2 .B . l .d . E lec t r ica l  d isch a rg e  m a ch in es  (E D M )  . . .
2 .B .1 . f . D ee p -h o l e -d r i l l in g  m a ch in es  . . .
2 .B .3 . "N u m er ica l l y  c on t r o l led "  o r  m a n u a l m a ch in e  to o ls  . . .

2 .D .1 . "S o ft w a r e " ,  o th e r  th a n  th a t con t r o l led  b y  2 .D .2 . ,  sp e c ia l ly  d es ig n ed  fo r  th e  "d e v e l op m en t"
o r  " p r od u c t i on "  o f e q u ip m en t  in  2 .B .  o f th is  A n n ex .

2 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o f
eq u ip m en t  o r  " s o ft w a r e "  in  2 .B .  o r  2 .D .  o f th is  A n n ex .

2 .E .2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t
in  2 .B .  o f th is  A n n ex .

C a teg o r y 3

3 .A .2 .g .2 . A t om ic  fr eq u en c y s ta n d a r d s  . ..
3 .B . l .a .2 . M e ta l  o rg a n ic  ch em ica l  va p o u r  d ep o s i t ion  r ea c to r s  . . .
3 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  in

3 .A .2 .g .  o r  3 .B .  o f th is  A n n ex .
3 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r

"p r od u c t i on "  o f eq u ip m en t  in  3 .A .  o r  3 .B .  o f th is  A n n ex .

C a teg o r y 4

4 .A . l .a .2 . E lec t r on ic  c om p u t e r s  . . . r a d ia tion  h a r d en ed ;
4 .A .3 .b . "D ig i ta l  c om p u t e r s "  h a v in g  a  " com p o s i te  th e o r e t ica l  p e r fo r m a n c e"  ( "C T P " )  ex c ee d in g

7 5 ,0 0 0  M t op s .
4 .A .3 .c . "E le c t r on ic  a ss em b l ie s "  sp e c ia l l y  d es ig n e d  o r  m o d i f ied  fo r  en h an c in g  p e r fo r m a n ce  b y

a g g r eg a t ion  o f " c om p u t in g  e lem en ts "  ( " C E s" )  s o  th a t  th e  "C T P "  o f th e  a g g r eg a t ion  ex c e ed s
th e  l im it  in  4 .A .3 .b .  in  th is  A n n ex .
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N o te  1 4 .A .3 .c .  a p p l ie s  o n ly  to  "e le c t ro n ic  a sse m b l ie s "  a n d  p ro g r a m m a b le
in te rc o n n e c t io n s  n o t  e x c e e d in g  th e  l im i t  in  4 .A .3 .b .  in  th is  A n n e x  w h e n  s h ip p e d
a s  u n in te g ra te d "e le c t ro n ic  a sse m b l ie s ".

N o te  2 4 .A .3 .c .  d o e s  n o t  c o n t ro l  "e le c t ro n ic  a sse m b l ie s "  s p e c ia l ly  d e s ig n e d  fo r  a
p ro d u c t  o r  fa m i ly  o f  p ro d u c ts  w h o se  m a x i m u m  c o n f ig u ra t io n  d o e s  n o t  e x c e e d  th e
l im i t  o f  4 .A .3 .b .  in  th is  A n n e x.

4 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  "p r od u c t ion "  o f eq u ip m en t  o r
" s o ft w a r e "  in  4 .A .  o r  4 .D .  o f th is  A n n ex .

4 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e v e l o p m en t"  o r
"p r od u c t i on "  o f eq u ip m en t  o r  " so ft w a r e "  in  4 .A .  o r  4 .D .  o f th is  A n n ex .

C a teg o r y 5  -  P a r t  1

5 .A .1 .b .3 . B e in g  r a d io  eq u ip m en t  .. .
5 .A . l .b .4 . B e in g  d ig i ta l ly  c on t r o l le d  r a d io  r ece i v e r s  . . .
5 .B . l .a . E q u ip m en t  a n d  sp ec ia l l y  d es ig n e d  c om p on en ts  o r  a cc e sso r i e s  th e r e fo r,  sp e c ia l l y  d es ig n e d

fo r  th e  "d e v e l op m en t" ,  " p r od u c t i on "  o r  "u s e "  o f e q u ip m en t ,  fu n c t ion s  o r  fea tu r es  in
C a teg o r y 5  -  P a r t  1  o f th is  A n n ex .

5 .D . l .a . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  "p r od u c t ion "  o f eq u ip m en t ,
fu n c t i on s  o r  fea tu r es  in  C a teg o r y 5  -  P a r t  1  o f th is  A n n ex .

5 .D . l .b . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  s u p p o r t  " tech n o l og y "  l i s ted  u n d e r  5 .E .1 . o f
th is  A n n ex .

5 .E .1 .a . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e v e l o p m en t"  o r
"p r od u c t i on "  o f eq u ip m en t ,  fu n c t ion s ,  fea tu r es  o r  " so ft w a r e "  in  C a teg o r y 5  -  P a r t  1  o f th is
A n n ex .

C a teg o r y 5  -  P a r t  2 -  N on e
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6 .A . l .a .1 .b . O b jec t  d e te c t i on  o r  loca t i on  s ys tem s h a v in g  a n y o f th e  fo l l o w in g :
1 . A  t r an sm i t t in g  fr eq u en c y  b e l o w  5  k H z ;
2 . S ou n d  p r essu r e  le v e l  ex c ee d in g  2 2 4  d B  ( r e fe r en ce  1  �%� �� � �� ��� 	0����	�� "���

a n  op e r a t in g  fr eq u en c y in  th e  ba n d  fr om  5  k H z  to  2 4  k H z  in c lu s i ve ;
3 . S ou n d  p r essu r e  le v e l  . . . ;
4 . F o r m in g  bea m s o f . . . ;
5 . D es ig n ed  t o  op e r a te  . .. ;
6 . D es ig n ed  t o  w i th s ta n d  . .. ;

6 .A . l .a .2 .a .1 . H yd r op h on e s  . . . In co r p o r a t in g  . ..
6 .A .1 .a .2 .a .2 . H yd r op h on e s  . . . H a v in g  a n y . . .
6 .A .1 .a .2 .a .7 . H yd r op h on e s  . . . D e s ig n ed  fo r  . . .
6 .A .1 .a .2 .b . To w e d  a c o u s t ic  h yd r op h on e  a r r a ys  . . .

6 .A . l .a .2 .c . P r o c es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n e d  fo r  r ea l  t im e  a p p l ica t ion  w i th  to w e d  a c ou s t ic
h yd r op h on e  a r r a ys ,  h a v in g  "u se r  a cc es s i b le  p r o g r a m m a b i l i t y"  a n d  t im e  o r  fr eq u en c y
d o m a in  p r oc e ss in g  a n d  co r r e la t ion , in c lu d in g  sp ec t r a l  an a lys is ,  d ig i ta l  f i l te r in g  an d
b ea m fo r m in g  u s in g  F a s t  F ou r ie r  o r  o th e r  tr an s fo r m s  o r  p r oc es s es ;

6 .A . l .a .2 .d . H ea d in g  sen s o r s  . ..

6 .A .1 .a .2 .e . B o t t om  o r  ba y  ca b l e  s ys te m s h a v in g  a n y o f th e  fo l l o w in g :
1 . In co r p o r a t in g  h yd r o p h on e s  . . . o r
2 . In co r p o r a t in g  m u l t ip lex ed  h yd r op h on e  g ro u p  s ig n a l  m od u l es  . . . ;

6 .A .1 .a .2 . f . P r o c es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n e d  fo r  r ea l  t im e  a p p l ica t ion  w i th  bo t t om  o r  ba y ca b l e
s ys t em s,  h a v in g  "u se r  a cc e ss i b l e  p r og r a m m a b i l i t y "  a n d  t im e  o r  fr eq u en c y d o m a in
p r oc e ss in g  a n d  co r r e la t ion , in c lu d in g  sp e c t r a l a n a lys is ,  d ig i ta l  f i l te r in g  an d  bea m fo r m in g
u s in g  F a s t  F ou r ie r  o r  o th e r  tr an s fo r m s  o r  p r oc es se s ;

6 .A .2 .a .1 .a . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s  . . .
6 .A .2 .a . l.b . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s  . . .
6 .A .2 .a . l.c . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s  . . .

6 .A .2 .a .2 .a . Im a g e  in ten s i f ie r  tu b es  . . .
1 . A  p ea k  r es p on se  . . .
2 . A  m ic r o ch a n n e l  p la te  . ..
3 . P h o t o ca th od es ,  a s  fo l lo w s :

a . S -2 0 ,  S -2 5  o r  m u l t ia lk a li ph o t o ca th od es w i th  a  lu m in ou s  s en s i t i v i t y  ex c e ed in g
5 5 0  �1/ lm ;

b . G a A s  o r  G a In A s  p h o to ca th o d e s ;
c . O th e r  I I I -V  c om p o u n d  sem i c on d u c t o r  p h o t o ca th od es .
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6 .A .2 .a .3 . N on -sp a c e  q u a l i f ie d  " fo ca l  p la n e  a r r a ys"  . . . ;
N o t e  3
In  6 .A .2 .a .3 . th e  fo l l o w in g  " fo ca l  p la n e  a r r a ys"  a r e  n o t  in c lu d ed  in  th is  A n n ex :
a . P la t in u m  S i l i c id e (P tS i) " fo c a l  p la n e  a r ra y s "  h a v in g  le ss  th a n  1 0 ,0 0 0  e le m e n ts ;
b . I r id iu m  S i l i c id e (I rS i ) " fo c a l  p la n e  a r ra y s ".

6 .A .2 .a .3 . N o t e  4
In  6 .A .2 .a .3 . th e  fo l l o w in g  " fo ca l  p la n e  a r r a ys"  a r e  n o t  in c lu d ed  in  th is  A n n ex :
a . In d iu m  A n t im o n id e (In S b) o r  L e a d  S e le n id e (P b S e) " fo c a l  p la n e  a r ra y s "  h a v in g  le ss

th a n  2 5 6  e le m e n ts ;
b . In d iu m  A r se n id e (I n A s) " fo c a l  p la n e  a r ra y s " ;
c . L e a d  S u lp h id e  (P b S) " fo c a l  p la n e  a r ra y s " ;
d . In d iu m  G a l l iu m  A rse n id e (In G a A s) " fo c a l  p la n e  a r r a y s " .

N ot e  5
In  6 .A .2 .a .3 . M er cu r y C a d m iu m  Te l lu r id e  (H g C d T e)  " foc a l  p la n e  a r r a ys"  a s  fo l l o w s  a r e  n o t
in c lu d ed  in  th is  A n n ex :
1 . S c a n n in g  A r r a y s  h a v in g  a n y  o f  th e  fo l lo w in g:

a . 3 0  e le m e n ts  o r  le ss ;  o r
b . in c o rp o r a t in g  t im e  d e la y -a n d - in te g ra t io n  w i th in  th e  e le m e n t  a n d  h a v in g  2

e le m e n ts  o r  le ss ;
2 . S ta r in g  A r r a y s  h a v in g  le ss  th a n  2 5 6  e le m e n ts .

6 .A .2 .a .3 . Te c h n ic a l  N o te s
'S c a n n in g  A r r a y s ' a re  d e f in e d  a s  " fo c a l  p la n e  a r ra y s "  d e s ig n e d  fo r  u se  w i th  a  sc a n n in g
o p t ic a l  sy s te m  th a t  im a g e s  a  sc e n e  in  a  se q u e n t ia l  m a n n e r  to  p ro d u c e  a n  im a g e ;
'S ta r in g  A r r a y s ' a re  d e f in e d  a s  " fo c a l  p la n e  a r ra y s "  d e s ig n e d  fo r  u se  w i th  a  n o n -s c a n n in g
o p t ic a l  sy s te m  th a t  im a g e s  a  sc e n e .

N o te  6
In  6 .A .2 .a .3 .  th e  fo l lo w in g  " fo c a l  p la n e  a r ra y s "  a re  n o t  in c lu d e d  in  th is  A n n e x:
a . G a l l iu m  A r sen id e (G a A s)  o r  G a l l iu m  A lu m in u m  A r sen id e (G a A l A s)  q u a n tu m  w e l l

" fo ca l  p la n e  a r r a ys"  h a v in g  less  th a n  2 5 6  e lem en ts ;
b . P yr o e l ec t r ic o r  F e r r oe le c t r ic ( in c lu d in g  ba r iu m -s t r on t iu m  ti tan a te,  lea d  z ir con a te

t i tan a te o r  lea d  sca n d iu m  t i tan a te)  " fo ca l  p la n e  a r r a ys "  h a v in g  less  th an  8 ,0 0 0
e le m en ts ;

c . Va n a d iu m  O x id e -Si l i c o n  n i t r id e  m ic ro b o lo m e te r " fo c a l  p la n e  a r ra y s "  h a v in g  le ss  th a n
8 ,0 0 0  e le m e n ts.
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6 .A .2 .b . "M on os p e c t r a l  im a g in g  sen so r s "  a n d  " m u l t isp e c t r a l  im a g in g  sen s o r s "  . . ..
6 .A .2 .c . D i r ec t  v ie w  im a g in g  eq u ip m en t  op e r a t in g  in  th e  v is i b le  o r  in fr a r ed  sp e c t r u m ,  in co r p o r a t in g

a n y o f th e  fo l l o w in g :
1 . Im a g e  in ten s i f ie r  tu b es  h a v in g  th e  ch a r a c te r is t ics  l i s ted  in  6 .A .2 .a .2 .a .  o f th is  A n n ex ;

o r
2 . "F o ca l  p la n e  a r ra ys"  h a v in g  th e  ch a r a c te r is t ics  l i s ted  in  6 .A .2 .a .3 . o f th is  A n n ex .

6 .A .2 .e . "S p a c e -q u a l i f ied "  " fo ca l  p la n e  a r r a ys"  . . .
6 .A .3 .b .3 . Im a g in g  ca m er a s  in co r p o r a t in g  im a g e  in ten s i f ie r  tu be s  h a v in g  th e  ch a ra c te r is t ics  l i s ted  in

6 .A .2 .a .2 .a .  o f th is  A n n ex .
6 .A .3 .b .4 . Im a g in g  ca m er a s  in co r p o r a t in g  " fo ca l  p la n e  a r ra ys"  h a v in g  th e  ch a r a c te r is t ics  l i s ted  in

6 .A .2 .a .3 . o f th is  A n n ex ;
6 .A .4 .c . "S p a c e -q u a l i f ied "  c om p on en ts  fo r  op t i ca l  s ys t em s . . .
6 .A .4 .d . O p t ica l  c on t r o l  eq u ip m en t  . ..

6 .A .6 .g . M a g n e t ic  c om p en sa t ion  s ys t em s . . .
N o te In  6 .A .6 .g . th o se  c o m p e n sa to rs w h ic h  p ro v id e  o n ly  a b so lu te  v a lu e s  o f  th e  e a r th 's

m a g n e t ic  f ie ld  a s  o u tp u t  ( i .e .,  th e  f re q u e n c y  b a n d w i d th  o f  th e  o u tp u t  e x te n d s
f ro m  D C  to  a t  le a s t  0 .8  H z) a re  n o t  in c lu d e d  in  th is  A n n e x .

6 .A .6 .h . "S u p er c on d u c t i ve "  e l e c t r om a g n e t ic  s en s o r s  . . .
6 .A .8 .d . R a d a r  s ys t em s . . .  C a p a b le  o f . . .
6 .A .8 .h . R a d a r  s ys t em s . . .  E m p lo yin g  p r o ce ss in g  . . .
6 .A .8 .k . R a d a r  s ys t em s . . .  H a v in g  " s ig n a l  p r oc es s in g "  . ..
6 .A .8 .1 .3 . R a d a r  s ys t em s . . .  H a v in g  d a ta  p r oc es s in g  . ..  P r o ce ss in g  fo r  . . .
6 .B .8 . P u ls e  r a d a r  c r oss - s ec t i on  . . .

6 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  in
6 .A .4 . ,  6 .A .8 . o r  6 .B .8 .  o f th is  A n n ex .

6 .D .3 .a . "S o ft w a r e " ,  a s  fo l l o w s :  . . .
6 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  . . .

6 .E .2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t
in  6 .A .  o r  6 .B .  o f th is  A n n ex .

C a teg o r y 7

7 .D .2 . "S ou r c e  c od e"  fo r  th e  "u se "  . . .
7 .D .3 .a . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  . . .
7 .D .3 .b . "S ou r c e  c od e"  fo r  . ..
7 .D .3 .c . "S ou r c e  c od e"  fo r  . ..
7 .D .3 .d .1 .  to  4 .  &  7 . "S ou r c e  c od e"  fo r  th e  "d e ve l o p m en t"  o f . . .
7 .E .1 .  &  7 .E .2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  . . .
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8 .A . l .b . M a n n ed ,  u n te th e r ed  su bm er s ib l e  veh ic l es  . . .
8 .A . l .c . U n m a n n ed ,  te th e r ed  su bm er s ib l e  v eh ic l es  . . .
8 .A .1 .d . U n m a n n ed ,  u n te th er ed  su bm er s i b le  v eh ic le s  . . .

8 .A .2 .b . S ys t em s sp ec ia l l y  d e s ig n ed  o r  m od i f ie d  fo r  th e  a u tom a ted  c on t r o l  o f th e  m o t i on  o f
su bm er s ib l e  v eh ic les  in  8 .A .1 .  o f th is  A n n ex  u s in g  n a v ig a t ion  d a ta  an d  h a v in g  c lo se d  lo o p
se r v o - c on t r o ls :
1 . E n a b l in g  . .. ;
2 . M a in ta in in g  . . .;  o r
3 . M a in ta in in g  . . .;

8 .A .2 .h . " R o b o t s "  sp e c ia l l y  d es ig n ed  fo r  u n d e r w a t e r  u se  . . .
8 .A .2 . j. A i r  in d ep en d en t  p o w er  s ys te m s . . .
8 .A .2 .o .3 . N o is e  r ed u c t ion  s ys t em s fo r  u s e  on  v e ss e ls  . . .
8 .A .2 .p . P u m p je t  p r op u ls i on  s ys t em s . . .

8 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  in  8 .A .
o f th is  A n n ex .

8 .D .2 . S p e c i f i c  " s o ft w a r e "  . . .

8 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r
"p r od u c t i on "  o f eq u ip m en t  in  8 .A .  o f th is  A n n ex .

8 .E .2 .a . O th e r  " tech n o l og y "  . . .

C a teg o r y 9

9 .A .11 . R a m je t ,  sc r a m je t  o r  c om b in ed  c yc l e  en g in es  . ..
9 .B . l .b . C e r a m ic  c o r e s  o r  sh e l ls

9 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t"  o f eq u ip m en t  o r
" te ch n o lo g y "  in  9 .A . , 9 .B .  o r  9 .E .3 .  o f th is  A n n ex .

9 .D .2 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "p r od u c t i on "  o f e q u ip m en t  in  9 .A . o r  9 .B .
o f th is  A n n ex .

9 .D .4 .a . O th e r  " so ft w a r e "  . . . 2 D  o r  3 D  . . .
9 .D .4 .c . O th e r  " so ft w a r e "  . . . "S o ft w a r e "  s p e c ia l l y  . . .

9 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  . . .
9 .E .2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  . . .

9 .E .3 .a .1 . O th e r  " tech n o l og y "  . . .  G a s  tu r b in e  b la d e s  . . .
9 .E .3 .a .2 .  to  5 .  & O th e r  " tech n o l og y "  . . .
9 .E .3 .a .8 . , 9 .E .3 .a .9 .
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A N N E X  2  O F  T H E  L I S T  O F  D U A L -U S E  G O O D S  A N D  T E C H N O L O G IE S

N o te T h is  A n n e x  is  a  su b -se t  o f  th e  I te m s c o n ta in e d  in  A n n e x  1 .

N .B . W h e re  a b b re v ia te d  e n t r ie s  a re  u se d ,  se e  L is t  o f  D u a l -U se  G o o d s  a n d  Te c h n o lo g ie s  fo r  fu l l  d e ta i ls . Te x t
th a t  d i f fe rs  f ro m  th a t  in  th e  L is t  o f D u a l -U se  G o o d s  a n d  Te c h n o lo g ie s  is  sh a d e d .

C a teg o r y 1

1 .A .2 .a . "C om p o s i te "  s t r u c tu r es  o r  la m in a tes  h a v in g  an  o rg a n ic  "m a tr ix "  an d  m a d e  fr om  m a te r ia ls
l i s ted  u n d e r  1 .C .1 0 .c .  o r  1 .C .1 0 .d .

1 .C .1 . M a te r ia ls  sp e c ia l l y  d es ig n e d  fo r  u s e  a s  a b s o r b e r s  o f e le c t r om a g n e t ic  w a v e s  . . .
1 .C .1 2 . M a te r ia ls  a s  fo l l o w s  . . .
1 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r

"p r od u c t i on "  o f eq u ip m en t  a n d  m a te r ia ls  in  1 .A .2 . o r  1 .C . o f th is  A n n ex .

C a teg o r y 2 N on e

C a teg o r y 3 N on e

C a teg o r y 4

4 .A .3 .b . "D ig i ta l  c om p u t e r s "  h a v in g  a  " com p o s i te  th e o r e t ica l  p e r fo r m a n c e"  ( "C T P " )  ex c ee d in g
1 5 0 ,0 0 0  M t o p s .

4 .A .3 .c . "E le c t r on ic  a ss em b l ie s "  sp e c ia l l y  d es ig n e d  o r  m o d i f ied  fo r  en h an c in g  p e r fo r m a n ce  b y
a g g r eg a t ion  o f " c om p u t in g  e lem en ts "  ( " C E s" )  s o  th a t  th e  "C T P "  o f th e  a g g r eg a t ion  ex c e ed s
th e  l im it  in  4 .A .3 .b .  in  th is  A n n ex .

N o te  1 4 .A .3 .c .  a p p l ie s  o n ly  to  "e le c t ro n ic  a sse m b l ie s "  a n d  p ro g r a m m a b le
in te rc o n n e c t io n s  n o t  e x c e e d in g  th e  l im i t  in  4 .A .3 .b .  in  th is  A n n e x  w h e n  s h ip p e d
a s  u n in te g ra te d "e le c t ro n ic  a sse m b l ie s " .

N o te  2 4 .A .3 .c .  d o e s  n o t  c o n t ro l  "e le c t ro n ic  a sse m b l ie s "  s p e c ia l ly  d e s ig n e d  fo r  a
p ro d u c t  o r  fa m i ly  o f  p ro d u c ts  w h o se  m a x i m u m  c o n f ig u ra t io n  d o e s  n o t  e x c e e d  th e
l im i t  o f  4 .A .3 .b .  in  th is  A n n e x .

4 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  in  4 .A .
o f th is  A n n ex .

4 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r
"p r od u c t i on "  o f eq u ip m en t  o r  " so ft w a r e "  in  4 .A .  o r  4 .D .  o f th is  A n n ex .
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C a teg o r y 5  -  P a r t  1

5 .A .1 .b .4 . D ig i ta l l y  c on t r o l led  r a d io  r ec e i v e r s  . ..

5 .D . l .a . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  "p r od u c t ion "  o f eq u ip m en t ,
fu n c t i on s  o r  fea tu r es  in  C a teg o r y 5 ,  P a r t  1  o f th is  A n n ex .

5 .E . l .a . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r
"p r od u c t i on "  o f eq u ip m en t ,  fu n c t ion s ,  fea tu r es  o r  " so ft w a r e "  in  C a teg o r y 5 ,  P a r t  1  o f th is
A n n ex .

C a teg o r y 5  -  P a r t  2 N on e

C a teg o r y 6

6 .A .1 .a .2 .a .1 . , 2 . &  7 . H yd r op h on e s  . . . In co r p o r a t in g  . ..
6 .A . l .a .2 .b . To w e d  a c o u s t ic  h yd r op h on e  a r r a ys  . . .

6 .A .1 .a .2 .c . P r o c es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n e d  fo r  r ea l  t im e  a p p l ica t ion  w i th  to w e d  a c ou s t ic
h yd r op h on e  a r r a ys ,  h a v in g  "u se r  a cc es s i b le  p r o g r a m m a b i l i t y"  a n d  t im e  o r  fr eq u en c y
d o m a in  p r oc e ss in g  a n d  co r r e la t ion , in c lu d in g  sp ec t r a l  an a lys is ,  d ig i ta l  f i l te r in g  an d
b ea m fo r m in g  u s in g  F a s t  F ou r ie r  o r  o th e r  tr an s fo r m s  o r  p r oc es s es ;

6 .A .1 .a .2 .e . B o t t om  o r  ba y  ca b l e  s ys te m s h a v in g  a n y o f th e  fo l l o w in g :
1 . In co r p o r a t in g  h yd r o p h on e s  . . . o r
2 . In co r p o r a t in g  m u l t ip lex ed  h yd r op h on e  g ro u p  s ig n a l  m od u l es  . . . ;

6 .A . l .a .2 . f . P r o c es s in g  eq u ip m en t ,  sp ec ia l l y  d es ig n e d  fo r  r ea l  t im e  a p p l ica t ion  w i th  bo t t om  o r  ba y ca b l e
s ys t em s,  h a v in g  "u se r  a cc e ss i b l e  p r og r a m m a b i l i t y "  a n d  t im e  o r  fr eq u en c y d o m a in
p r oc e ss in g  a n d  co r r e la t ion , in c lu d in g  sp e c t r a l a n a lys is ,  d ig i ta l  f i l te r in g  an d  bea m fo r m in g
u s in g  F a s t  F ou r ie r  o r  o th e r  tr an s fo r m s  o r  p r oc es se s ;

6 .A .2 .a . l.c . "S p a c e -q u a l i f ied "  s o l id -s ta te  d e t ec t o r s  . . .
6 .A .8 .1 .3 . R a d a r  s ys t em s . . .  H a v in g  d a ta  p r oc es s in g  . ..  P r o ce ss in g  fo r  . . .
6 .B .8 . P u ls e  r a d a r  c r oss - s ec t i on  . . .

6 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  in
6 .A .8 . ,  o r  6 .B .8 .  o f th is  A n n ex .

6 .D .3 .a . "S o ft w a r e " ,  a s  fo l l o w s :  . . .

6 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o f
eq u ip m en t  o r  " s o ft w a r e "  in  6 .A . , 6 .B . ,  o r  6 .D .  o f th is  A n n ex .

6 .E .2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t
in  6 .A .  o r  6 .B .  o f th is  A n n ex .
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C a teg o r y 7

7 .D .3 .a . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  to  . . .
7 .D .3 .b . "S ou r c e  c od e"  fo r  . ..

C a teg o r y 8

8 .A .1 .b . M a n n ed ,  u n te th e r ed  su bm er s ib l e  veh ic l es  . . .
8 .A .1 .d . U n m a n n ed ,  u n te th er ed  su bm er s i b le  v eh ic le s  . . .
8 .A .2 .o .3 . b . A c t iv e  n o is e  r ed u c t i on  o r  ca n ce l la t ion  s ys tem s . . .

8 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  fo r  th e  "d e v e l op m en t"  o r  " p r od u c t ion "  o f eq u ip m en t  in  8 .A .
o f th is  A n n ex .

8 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o r
"p r od u c t i on "  o f eq u ip m en t  in  8 .A .  o f th is  A n n ex .

C a teg o r y 9

9 .A .11 . R a m je t ,  sc r a m je t  o r  c om b in ed  c yc l e  en g in es  . ..

9 .D .1 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "d e v e lo p m en t"  o f eq u ip m en t  o r
" te ch n o lo g y "  in  9 .A .  o r  9 .E .3 . o f th is  A n n ex .

9 .D .2 . "S o ft w a r e "  sp e c ia l l y  d es ig n ed  o r  m od i f i ed  fo r  th e  "p r od u c t i on "  o f e q u ip m en t  in  9 .A . o f th is
A n n ex .

9 .E .1 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "d e ve l o p m en t"  o f
eq u ip m en t  o r  " s o ft w a r e "  in  9 .A .11 .  o r  9 .D .  o f th is  A n n ex .

9 .E .2 . "Te ch n o l og y "  a cc o r d in g  to  th e  G en er a l  Tech n o l og y  N o t e  fo r  th e  "p r od u c t i on "  o f eq u ip m en t
in  9 .A .11 .  o f th is  A n n ex .

9 .E .3 .a .1 . O th e r  " tech n o l og y "  . . .  G a s  tu r b in e  b la d e s  . . .

9 .E .3 .a .3 .a . "Te ch n o l og y "  " r eq u i r ed "  fo r  . . .
C om p on en ts  m a n u fa c tu r e d  fr om  . . .
O rg a n ic  " c om p o s i te "  m a te r ia ls  d es ig n ed  to  op e r a te  a b o v e  5 8 8  K  (3 1 5 ° C ) .
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D E F I N IT I O N S  O F  T E R M S  U S E D  I N  T H E S E  L I S T S

T h is  d ocu m en t  c on ta in s  th e  d e fin i t ion s  o f th e  te r m s  u s ed  in  th ese  L i s ts ,  in  a lph a be t i ca l  o r d e r.

N o te  I D e f in i t io n s  a p p ly  th ro u g h o u t  th e  L is ts  a n d  th e i r  A n n e x e s .  T h e  re fe re n c e s  a re  p u re ly  a d v iso ry  a n d  h a v e
n o  e f fe c t o n  th e  u n ive rsa l  a p p l ic a t io n  o f  d e f in e d  te rm s  th ro u g h o u t  th e se  L is ts  a n d  th e i r  A n n e x e s .

N o te  2 Wo rd s  a n d  te rm s  c o n ta in e d  in  th e  L is t  o f  D e f in i t io n s  o n ly  ta ke  th e  d e f in e d  m e a n in g  w h e re  th is  is
in d ic a te d  b y  th e i r  b e in g  e n c lo se d  in  q u o ta t io n  m a rk s  ( "  " ) .  E lse w h e re ,  w o rd s  a n d  te r m s  ta k e  th e i r
c o m m o n ly  a c c e p te d  (d ic t io n a ry ) m e a n in g s ,  u n le ss  a  lo c a l  d e f ini t io n  fo r  a  p a r t ic u la r  c o n t ro l  i s  g iv e n .
(S e e  a lso  'S ta te m e n t s  o f  U n d e r s ta n d in g  a n d  Va l id i ty  N o te s  –  D e f ini t io n  o f  Te rm s u se d  in  th e se  L is ts ' ) .
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C a t  2 "A c cu r a c y "
C a t  6 ( U s u a l l y  m ea su r ed  in  te r m s  o f in a cc u r a c y )  is  th e  m a x im u m  d e v ia t ion ,  p os i t i ve  o r  n eg a t ive ,

o f a n  in d ica ted  va lu e  fr om  a n  a cc ep t ed  s ta n d a r d  o r  tr u e  va lu e .

C a t  7 "A c t i ve  f l ig h t  con t r o l  s ys t em s "
F u n c t i on  to  p r ev en t  u n d es i r a b le  "a i r c r a ft "  a n d  m iss i le  m o t i on s  o r  s t r u c tu r a l loa d s  b y
a u ton o m ou s l y p r oc e ss in g  ou tp u ts  fr om  m u l t ip le  s en s o r s  a n d  th en  p r ov id in g  n ece ssa r y
p r ev en t iv e  c o m m a n d s  to  e ffe c t  a u tom a t ic  c on t r o l .

C a t  6 "A c t i ve  p ix e l "
C a t  8 A  m in im u m  (s in g le )  e lem en t  o f th e  s o l id  s ta te  a r r a y w h ich  h a s  a  ph o to e l e c t r i c  tr an s fe r

fu n c t i on  w h en  ex p os e d  to  l ig h t  (e lec t r om a g n e t i c )  r a d ia tion .

C a t  1 "A d a p t ed  fo r  u se  in  w a r "

C a t  2 "A d a p t i v e  c on t r o l "
A  c on t r o l  s ys t em  th a t a d ju s ts  th e  r esp on se  fr o m  c on d i t ion s  d e t e c te d  d u r in g  th e  op e r a t ion
(R e fe r en c e :  IS O  2 8 0 6 - 1 9 8 0 ) .

C a t  1 "A i r c r a ft "
C a t  7  &  9 A  f ix ed  w in g ,  s w i v e l  w in g ,  r o ta r y w in g  (h e l ic op t e r ) ,  t i l t  r o to r  o r  t i l t -

C a t  2 "A l l  c om p en sa t i on s  a va i la b l e "
"A l l  c om p en sa t i on s  a va i la b l e "  m ea n s  a fte r  a l l  fea s i b le  m e a su r e s  a va i la b le  t o  th e
m a n u fa c tu r e r  to  m in im ise  a l l  sys te m a t ic  p os i t i on in g  er r o r s  fo r  th e  p a r t icu la r  m a ch in e - to o l
m o d e l  a r e  c on s id e r ed .

C a t  3 "A l l o ca ted  b y  th e  IT U "
C a t  5  P 1 T h e  a l loca t ion  o f fr eq u en c y ba n d s  a c c o r d in g  to  th e  IT U  R a d i o  R eg u la t i on s  (E di t ion  1 9 9 8 )

fo r  p r im ar y,  p e r m i t ted  a n d  se c on d a r y se r v ic e s .
N .B.  A d d i t io n a l  a n d  a lte rn a t iv e  a l lo c a tio n s  a re  n o t  in c lu d e d .

C a t  2 "A n g u la r  p os i t ion  d e v ia t i on "
T h e  m a x im u m  d i f fe r en c e  b e t w e en  a n g u la r  p os i t ion  a n d  th e  a c tu a l , ve r y a c cu r a te l y
m ea s u r ed  a n g u la r  p os i t ion  a ft e r  th e  w o r k p i ec e  m ou n t  o f th e  ta b le  h a s  b e en  tu rn ed  ou t  o f i ts
in it ia l p os i t i on .  (R e fe r en c e :  V D I /V D E  2 6 1 7 ,  D r a ft :  'R o ta r y ta b le s  on  c o o r d in a te  m ea su r in g
m a ch in es ') .

C a t  5 "A s ym m etr ic  a lg o r i th m "
A  c r yp t og r a p h ic  a lg o r i th m  u s in g  d i f fe r en t ,  m a th em a t ica l l y  r e la ted  k e ys  fo r  en c r yp t i on  a n d
d e c r yp t i on .
Te c h n ic a l  N o te
A  c o m m o n  u se  o f  "a sy m m e t r ic  a lg o r i th m s "  is  k e y  m a n a g e m e n t .

C a t  5 "A s yn ch r on ou s  t r an s fe r  m o d e "  ( "AT M " )
A  t r an s fe r  m od e  in  w h ich  th e  in fo r m a t ion  is  o rg a n ised  in to  c e l ls ;  i t  i s  a s yn ch r on o u s  in  th e  
sen s e  th a t th e  r ecu r r en ce  o f c e l ls  d e p en d s  on  th e  r eq u i r ed  o r  in s tan tan eou s  b i t  r a te .
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C a t  5 "AT M "
"AT M "  is  eq u i va len t  to  "A s yn ch r on o u s  t r an s fe r  m od e" .

C a t  6 "A u t om a t i c  ta rg e t  tr a ck in g "
A  p r o ce ss in g  te ch n iq u e  th a t  a u tom a t ica l l y  d e t e r m in es  a n d  p r ov id e s  a s  o u tp u t  a n
ex t r a p o la te d  va lu e  o f th e  m o s t  p r o ba b le  p o s i t ion  o f th e  ta rg e t  in  r ea l  t im e .

C a t  3 " B a s i c  g a te  p r op a g a t i on  d e la y t im e "
T h e  p r op a g a t ion  d e la y t im e  va lu e  c o r r esp on d in g  to  th e  ba s i c  g a te  u s ed  in  a  "m on o l i th ic
in teg r a ted  c i r cu i t " .  F o r  a  ' fa m i l y '  o f "m on o l i th ic  in teg r a ted  c i r cu i ts " ,  th is  m a y b e  sp e c i f ied
e i th e r  a s  th e  p r op a g a t ion  d e la y t im e  p e r  typ ica l  g a te  w i th in  th e  g iv en  ' fa m i l y '  o r  a s  th e
t yp i ca l  p r op a g a t ion  d e la y t im e  p e r  g a te  w i th in  th e  g iv en  ' fa m i l y ' .
Te c h n ic a l  N o te s
1 . "B a s ic  g a te  p ro p a g a t io n  d e la y  t im e "  is  n o t  to  b e  c o n fu se d  w i th  th e  in p u t /o u tp u t  d e la y

t im e  o f  a  c o m p le x  "m o n o l i th ic  in te g ra te d  c i rc u i t " .
2 . 'F a m i ly '  c o n s is ts  o f  a l l  in te g ra te d  c i rc u i ts  to  w h ic h  a l l  o f  th e  fo l lo w in g  a re  a p p l ie d  a s

th e i r  m a n u fa c tu r in g  m e th o d o lo g y  a n d  s p e ci f i c a t io n s  e x c e p t th e i r  re sp e c t iv e  fu n c tio n s :
a .  T h e  c o m m o n  h a rd w a re  a n d  so f t w a re  a rc h i te c tu re ;
b .  T h e  c o m m o n  d e s ig n  a n d  p ro c e s s  te c h n o lo g y ;  a n d
c .  T h e  c o m m o n  b a s ic  c h a ra c te r is t ic s .

G T N " B a s i c  sc i en t i f i c  r es ea r ch "
E x p er im en ta l  o r  th eo r e t ica l  w o r k  u n d e r ta k en  p r in c ip a l l y  to  a c q u i r e  n e w  k n o w le d g e  o f th e
fu n d a m en ta l  p r in c ip les  o f p h en om en a  o r  o bs e r va b l e  fa c ts ,  n o t  p r im a r i ly  d i r e c ted  t o w a r d s  a
sp ec i f i c  p r a c t ica l  a im  o r  ob je c t iv e .

C a t  7 " B ia s "  (a c c e l e r om ete r )
A n  a cc e le r om ete r  ou tp u t  w h en  n o  a cc e le r a t ion  is  a p p l ied .

C a t  2 "C a m m in g "  (a x ia l  d isp la cem en t )
A x ia l  d isp la c em en t  in  on e  r ev o lu t i on  o f th e  m a in  sp in d le  m ea su r ed  in  a  p lan e  p e r p en d icu la r
to  th e  sp in d le  fa ce p la te ,  a t  a  p o in t  n ex t  to  th e  c i r cu m fe r en c e  o f th e  sp in d le  fa ce p la te  
(R e fe r en c e :  IS O  2 3 0 /1  1 9 8 6 ,  p a r a g r a ph  5 .6 3 ) .

C a t  1 "C a r b on  f i b r e  p r e fo r m s"
A n  o r d e r ed  a r ra n g em en t  o f u n c oa ted  o r  c oa ted  f i b r es  in ten d ed  to  c on s t i tu te  a  fr a m e w or k  o f
a  p a r t  be fo r e  th e  "m a t r ix "  is  in tr od u c ed  t o  fo r m  a  " c om p o s i te " .

C a t  4 "C E "
"C E "  is  eq u i va len t  to  " c om p u t in g  e lem en t" .

C a t  6 "C h em ica l  L a s e r "
A  " la se r "  in  w h ich  th e  ex c i t ed  sp e c ie s  is  p r od u c ed  b y  th e  ou tp u t  en e rg y fr om  a  ch em ica l  
r ea c t ion .

"C i r cu i t  e lem en t"
A  s in g le  a c t iv e  o r  p a ss i ve  fu n c t i on a l  p a r t  o f a n  e le c t r on ic  c i r cu i t ,  su ch  a s  on e  d io d e ,
on e  t r a n s is to r,  on e  r es is to r,  on e  ca p a c i t o r,  e tc .
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C a t  7 "C i r cu la t ion -c on t r o l led  a n t i - to r q u e  o r  c i r cu la t ion -c on t r o l led  d i r ec t i on  c on t r o l  s ys tem s"
C on t r o l  s ys t em s u s in g  a ir  b lo w n  o v e r  a e r od yn a m i c  su r fa c e s  t o  in c r ea se  o r  con t r o l  th e  fo r ce s
g en er a ted  b y th e  su r fa c e s .

C a t  1 "C i v i l  a ir c r a ft "
C a t  7 T h os e  "a i r c r a ft "  l i s ted  b y  d e s ig n a t ion  in  p u b l ish ed  a i r w o r th in ess  c e r t i f i ca t ion  l i s ts  b y  th e
C a t  9 c i v i l  a v ia t ion  a u th o r i t ies  to  f l y  c o m m er c ia l  c iv i l

C a t  1 "C om m in g led "
F i la m en t  to  f i la m en t  b l en d in g  o f th e r m op la s t ic  f i b r es  a n d  r e in fo r c em en t  f ib r e s  in  o r d e r  to
p r od u c e  a  f i b r e  r e in fo r c em en t  "m a t r ix "  m ix  in  to ta l  f ib r e  fo r m .

C a t  1 "C om m in u t ion "
A  p r o ce ss  t o  r ed u c e  a  m a te r ia l  to  p a r t ic les  b y c r u sh in g  o r  g r in d in g .

C a t  5 "C om m on  ch a n n e l  s ign a l l in g "
A  s ig n a l l in g  m e th od  in  w h ich  a  s in g le  ch a n n e l  be t w e en  ex ch a n g es  c on v e ys ,  b y  m ea n s  o f
la b e l led  m es sa g es ,  s ig n a l l in g  in fo r m a t ion  r e la t in g  to  a  m u l t ip l i c i ty  o f c i r cu i ts  o r  ca l ls  a n d
o th e r  in fo r m a t ion  su ch  a s  th a t  u sed  fo r  n e t w o r k  m a n a g em en t .

C a t  4 "C om m u n ica t i on s  ch a n n e l  c on t r o l le r "
T h e  p h ys ica l  in te r fa c e  w h ich  c on t r o ls  th e  f lo w  o f s yn ch r on ou s  o r  a s yn ch r on ou s  d ig i ta l
in fo r m a t ion .  I t  i s  a n  a ssem b l y  th a t  ca n  be  in teg r a ted  in to  c om p u te r  o r  te le c om m u n ica t ion s
eq u ip m en t  to  p r o v id e  c o m m u n ica t ion s  a c c es s .

C a t  1 "C om p o s i te "
C a t  2 A  "m a t r ix "  an d  an  a d d i t ion a l  ph a se  o r  a d d i t ion a l  ph a ses  c on s is t in g  o f p a r t ic les ,  w h isk e r s ,
C a t  6 f i b r es  o r  a n y c om b in a t ion  th e r eo f,  p r es en t  fo r  a  sp ec i f i c  p u r p o se  o r  p u r p os e s .
C a t  8  &  9

C a t  3 "C om p o s i te  th e o r e t ica l  p e r fo r m a n c e"  ( "C T P " )
C a t  4 A  m ea su r e  o f c om p u ta t ion a l  p e r fo r m a n ce  g i ven  in  m i l l ion s  o f th eo r e t ica l  op e r a t ion s  p e r

se c on d  (M t o p s) ,  ca lc u la ted  u s in g  th e  a g g r eg a t ion  o f " c om p u t in g  e lem en ts "
N . B . S e e  C a te g o ry  4 ,  Te c h n ic a l  N o te .

C a t  2 "C om p o u n d  r o ta r y ta b l e "
A  ta b l e  a l lo w in g  th e  w o r k p i ec e  t o  r o ta te  a n d  t i l t  a b ou t  tw o  n on -p a r a l le l  a x es ,  w h ich  ca n  be
c o o r d in a ted  s im u l ta n eou s l y fo r  " c on t ou r in g  con t r o l " .

C a t  4 "C om p u t in g  e lem en t"  ( "C E " )
T h e  sm a l les t  c om p u ta t ion a l  u n it  th a t  p r od u c es  a n  a r i th m e t ic  o r  log ic  r esu l t .

C a t  2 "C on tou r in g  con t r o l "
T w o  o r  m o r e  "n u m er ica l l y  c on t r o l le d "  m o t ion s  op e r a t in g  in  a cc o r d a n ce  w i th  in s tr u c t ion s
th a t sp ec i f y  th e  n ex t  r eq u i r ed  p o s i t ion  a n d  th e  r eq u i r ed  fe e d  r a tes  to  th a t p os i t i on .  T h es e
fe ed  r a tes  a r e  va r ied  in  r e la t ion  to  ea ch  o th e r  so  th a t  a  d es i r ed  c on t ou r  is  g en e r a ted  (R e f.
IS O / D I S  2 8 0 6  -  1 9 8 0 ) .
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C a t  1 "C r i t i ca l  tem p er a tu r e "
C a t  3 (s om et im e s  r e fe r r ed  to  a s  th e  tr an s i t ion  tem p er a tu r e )  o f a  sp e c i f i c  " s u p e r c on d u c t iv e "
C a t  6 m a te r ia l i s  th e  tem p er a tu r e  a t  w h ich  th e  m a te r ia l  lose s  a l l  r es is ta n ce  t o  th e  f l o w  o f d i r ec t

e le c t r ica l  cu r r en t.

C a t  5 "C r yp t og r a p h y"
T h e  d isc ip l in e  w h ich  em b o d ie s  p r in c ip les ,  m ea n s  a n d  m e th od s  fo r  th e  tr an s fo r m a t ion  o f
d a ta  in  o r d e r  to  h id e  i ts  in fo r m a t ion  con ten t ,  p r ev en t  i ts  u n d e tec t ed  m od i f ica t i on  o r  p r ev en t
i ts  u n a u th o r iz ed  u se .  "C r yp t o g r a p h y"  is  l im i ted  to  th e  t r a n s fo r m a t ion  o f in fo r m a t ion  u s in g
on e  o r  m o r e  s e c r e t  p a r a m ete r s  (e .g . ,  c r yp t o  va r ia b le s )  o r  a sso c ia ted  k e y  m a n a g em en t .
Te c h n ic a l  N o te
'S e c re t  p a ra m e te r' :  a  c o n s ta n t  o r  k e y  k e p t  f ro m  th e  k n o w le d g e  o f  o th e rs  o r  sh a re d  o n ly
w i th in  a  g ro u p .

C a t  3 "C T P "
C a t  4 "C T P "  is  eq u i va l en t  to  "C o m p o s i te  th eo r e t i ca l  p e r fo r m a n ce" .

C a t  5 "D a ta  s ig n a l l in g  r a te "
T h e  ra te ,  a s  d e fin ed  in  IT U  R e c om m en d a t ion  5 3 -3 6 ,  ta k in g  in to  a cc o u n t  th a t,  fo r  n on -
b in a r y m od u la t ion ,  ba u d  a n d  b i t  p e r  sec on d  a r e  n o t  eq u a l .  B i ts  fo r  c o d in g ,  ch eck in g  a n d
s yn ch r on isa t ion  fu n c t ion s  a r e  to  b e  in c lu d ed .
N o te W h e n  d e te rm in in g  th e  "d a ta  s ig n a l l in g  ra te " ,  se rv ic in g  a n d  a d m in is t ra t iv e

c h a n n e ls  sh a l l  b e  e x c lu d e d .
Te c h n ic a l  N o te
I t  i s  th e  m a x im u m  o n e - w a y  ra te ,  i .e .,  th e  m a x im u m  ra te  in  e i th e r  t ra n sm i ss io n  o r  re c e p t io n .

C a t  6 "D e fo r m a b l e  M i r r o r s "
M i r r o r s :
a . H a v in g  a  s in g le  c on t in u ou s  op t ica l  r e f l e c t in g  su r fa c e  w h ich  is  d yn a m ica l l y  d e fo r m ed

b y  th e  a p p l ica t ion  o f in d iv id u a l  t o r q u es  o r  fo r c es  t o  c o m p en sa te  fo r  d is t o r t ion s  in  th e
op t i ca l  w a ve fo r m  in c id en t  u p on  th e  m ir r o r ; o r

b . H a v in g  m u l t ip le  op t ica l  r e f l e c t in g  e lem en ts  th a t  can  be  in d iv id u a l l y  a n d  d yn a m ica l l y
r ep o s i t ion e d  b y th e  a p p l ica t i on  o f to r q u es  o r  fo r c es  t o  c om p en sa te  fo r  d is to r t ion s  in
th e  op t ica l  w a v e fo r m  in c id en t  u p on  th e  m i r r o r.

"D e fo r m a b l e  m i r r o r s "  a r e  a lso  k n o w n  a s  a d a p t iv e  op t ic  m i r r o r s .

G T N "D e v e l op m en t"
B o th Is  r e la ted  to  a l l  s ta g es  p r io r  to  se r ia l  p r od u c t i on ,  su ch  a s :  d es ig n ,  d es ig n  r esea r ch ,  d es ig n
L is ts a n a lys e s ,  d es ig n  c on c ep ts ,  a ss em b l y a n d  tes t in g  o f p r o t o typ e s ,  p i lo t  p r od u c t i on  sch em e s ,

d e s ig n  d a ta ,  p r oc e ss  o f t r an s fo r m in g  d es ig n  d a ta  in to  a  p r od u c t ,  c on fig u r a t ion  d es ig n ,
in teg r a t ion  d es ig n ,  la you ts .

C a t  1 "D i ffu s i on  b on d in g "
C a t  2 A  s o l id  s ta te  m o le cu la r  jo in in g  o f a t  lea s t  tw o  s ep a r a te  m e ta ls  in to  a  s in g le  p iece  w i th  a
C a t  9 jo in t  s t r en g th  eq u i va len t  to  th a t o f th e  w ea k es t  m a te r ia l .
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C a t  4 "D ig i ta l  c om p u t e r "
C a t  5 E q u ip m en t  w h ich  ca n , in  th e  fo r m  o f on e  o r  m o r e  d is c r e te  va r ia b le s ,  p e r fo r m  a l l  o f th e

fo l l o w in g :

a . A cc ep t  d a ta ;
b . S t o r e  d a ta  o r  in s tr u c t ion s  in  f i x ed  o r  a l te ra b le  ( w r i ta b l e )  s t o r a g e  d e v i c e s ;
c . P r o c es s  d a ta  b y m ea n s  o f a  s to r ed  s eq u en c e  o f in s t r u c t ion s  w h ich  is  m od i f ia b l e ;

a n d
d . P r o v id e  ou tp u t  o f d a ta .
Te c h n ic a l  N o te
M o d i f ic a t io n s  o f  a  s to re d  se q u e n c e  o f  in s t ru c t io n s  in c lu d e  re p la c e m e n t  o f  f i x e d  s to ra g e
d e v ic e s ,  b u t  n o t a  p h y s ic a l  c h a n g e  in  w i r in g  o r  in te rc o n n e c t io n s .

C a t  5 "D ig i ta l  tr an s fe r  ra te "
T h e  to ta l  b i t  r a te  o f th e  in fo r m a t ion  th a t  is  d i r ec t l y  t r an s fe r r ed  on  a n y t yp e  o f m ed iu m .
(S ee  a ls o  " to ta l  d ig i ta l  tr an s fe r  r a te " ) .

C a t  2 "D i r e c t -a c t in g  h yd r a u l ic  p r ess in g "
A  d e fo r m a t ion  p r o ce ss  w h ich  u s es  a  f lu id - f i l le d  f l ex i b l e  b la d d e r  in  d ir ec t  c on ta c t  w i th  th e
w or k p ie c e .

"D is c r e t e  c om p on en t"
A  s ep a r a te l y  p a ck a g ed  " c i r cu i t  e lem en t"  w i th  i ts  o w n  ex te r n a l  con n ec t i on s .

C a t  7 "D r i f t  r a te "  (g yr o )
T h e  t im e  ra te  o f ou tp u t  d e v ia t i on  fr om  th e  d e s i r ed  o u tp u t .  I t  con s is ts  o f r a n d om  a n d
s ys t em a t ic  c o m p on en ts  a n d  is  ex p r ess ed  a s  a n  eq u iva l en t  in p u t  an g u la r  d isp la cem en t  p e r
u n i t t im e  w i th  r esp e c t  to  in e r t ia l  sp a ce .

C a t  5 "D yn a m ic  a d a p t iv e  r ou t in g "
A u t om a t ic  r e r ou t in g  o f t r a ff i c  ba s ed  on  sen s in g  a n d  a n a lys is  o f c u r r en t  a c tu a l  n e tw o r k
c on d i t ion s .
N o te T h is  d o e s  n o t  in c lu d e  c a se s  o f  ro u t in g  d e c is io n s  ta k e n  o n  p re d e f in e d  in fo rm a t io n .

C a t  3 "D yn a m ic  s ig n a l  an a lys e r s "
"S ig n a l  an a lyse r s "  w h ich  u s e  d ig i ta l  sa m p l in g  an d  tr an s fo r m a t ion  te ch n iq u es  to  fo r m  a
F ou r ie r  sp e c t r u m  d isp la y o f th e  g iv en  w a v e fo r m  in c lu d in g  a m p l itu d e  a n d  ph a se
in fo r m a t ion .

C a t  1 "E ffe c t i v e  g r a m "
"E ffe c t i v e  g r a m "  fo r  p lu ton iu m  iso t op e  is  d e fin ed  a s  th e  is o t op e  w e ig h t  in  g r a m s.

C a t  5 "E le c t r on ica l l y  s t ee r a b le  p h a se d  a r r a y a n ten n a "
C a t  6 A n  a n ten n a  w h ich  fo r m s  a  bea m  b y  m ea n s  o f p h a se  c ou p l in g ,  ( i .e . , th e  b ea m  d i r ec t ion  is

c on t r o l led  b y th e  c om p l ex  e x c i ta t ion  c o e ff i c i en ts  o f th e  r a d ia t in g  e lem en ts )  a n d  th e
d i r ec t ion  o f th a t  bea m  ca n  be  va r ied  ( b o th  in  t ra n sm iss ion  a n d  r ecep t i on )  in  a z im u th  o r  in
e le va t i on ,  o r  b o th ,  b y a p p l ica t i on  o f a n  e lec t r ica l  s ig n a l .
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C a t  3 "E le c t r on ic  a ss em b l y "
C a t  4 A  n u m b er  o f e l e c t r on ic  c om p on en ts  ( i .e . ,  " c i r cu i t  e lem en ts " ,  "d isc r e t e
C a t  5 c om p on en ts " ,  in teg r a ted  c i r cu i ts ,  e tc . )  c on n ec t ed  to g e th e r  to  p e r fo r m  (a )  sp e c i f i c

fu n c t i on (s ) ,  r ep la cea b l e  a s  a n  en t it y  a n d  n o r m a l ly  ca p a b le  o f b e in g  d isa ss em b le d .

C a t  2 "E n d -e ffe c t o r s "

C a t  6 "E q u i va len t  D en s i t y "
T h e  m a ss  o f a n  op t ic  p e r  u n it  op t ica l  a r ea  p r o je c te d  on t o  th e  op t ica l  su r fa c e .

C a t  4 "E x p e r t  s ys t em s "
C a t  7 S ys t em s p r o v id in g  r esu l ts  b y  a p p l ica t i on  o f r u les  to  d a ta  w h i ch  a r e  s to r ed  in d ep en d en t l y  o f 

th e  "p r og r a m m e"  a n d  ca p a b l e  o f a n y o f th e  fo l l o w in g :
a . M od i fy in g  a u tom a t ica l l y  th e  " s ou r c e  c o d e"  in tr od u c ed  by  th e  u s e r ;
b . P r o v id in g  k n o w l ed g e  l in k ed  to  a  c la ss  o f p r o b l em s in  q u a s i -n a tu ra l  la n g u a g e ;

o r
c . A cq u i r in g  th e  kn o w l ed g e  r eq u i r ed  fo r  th e i r  d ev e l op m en t  (s ym b o l ic  t r a in in g ) .

C a t  7 "FA D E C "
C a t  9 F u l l  A u th o r i t y  D ig i ta l  E n g in e  C on t r o l  (FA D E C )  -  a n  e lec t r on ic  c on t r o l  s ys t em  fo r  g a s

tu r b in e  o r  c om b in ed  c yc l e  en g in es  u t i l i s in g  a  d ig i ta l com p u te r  to  c on t r o l  th e  va r ia b les
r eq u i r ed  to  r eg u la te  en g in e  th r u s t  o r  sh a ft  p o w er  ou tp u t  th r ou g h ou t  th e  en g in e  op e r a t in g
r an g e  fr om  th e  b eg in n in g  o f fu e l  m e te r in g  to  fu e l  sh u to ff .

C a t  4 "F a u l t  to l e r a n ce"
T h e  ca p a b i l i t y  o f a  c o m p u t e r  s ys tem ,  a ft e r  an y m a l fu n c t ion  o f a n y o f i ts  h a r d w a r e  o r
" s o ft w a r e "  c om p on en ts ,  to  c on t in u e  to  op e r a te  w i th ou t  h u m a n  in te r ven t ion ,  a t  a  g iven  le v e l
o f s e r v ic e  th a t  p r ov id e s  c on t in u i ty  o f op e r a t ion ,  d a ta  in teg r i ty  a n d  r ec o v e r y o f s e r v i c e
w i th in  a  g iven  t im e .

C a t  1 "F i b r ou s  o r  f i la m en ta r y m a te r ia ls "
C a t  8 In c lu d e :

a . C on t in u ou s  m on o fï la m en ts ;
b . C on t in u ou s  ya r n s  a n d  r ov in g s ;
c . Ta p es ,  fa b r ics ,  r an d om  m a ts  a n d  b r a id s ;
d . C h op p ed  f i b r es ,  s ta p le  f i b r es  a n d  c oh e r en t  f ib r e  b la n k e ts ;
e . W h isk e r s ,  e i th e r  m on o c r ys ta l l in e  o r  p o l yc r ys ta l l in e ,  o f a n y len g th ;
f . A r om a t ic  p o l ya m id e  p u lp .

C a t  3 "F i lm  t yp e  in teg r a ted  c i r cu i t "
A n  a r ra y o f " c i r cu i t  e le m en ts "  a n d  m e ta l l i c  in te r con n ec t ion s  fo r m ed  b y  d ep o s i t ion  o f a
th ick  o r  th in  f i lm  on  an  in su la t in g  " su b s t r a te " .

C a t  5 "F ix ed "
T h e  c od in g  o r  c om p r es s i on  a lg o r i th m  ca n n o t  a cc ep t  e x te r n a l ly  su p p l ied  p a r a m ete r s  (e .g . ,
c r yp t o g r a p h ic  o r  k e y va r ia b le s )  a n d  ca n n o t  b e  m od i f ie d  b y th e  u s e r.
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C a t  7 "F l ig h t  con t r o l  op t i ca l  sen s o r  a r ra y"
A  n e t w o r k  o f d is t r ibu t ed  op t ica l  s en s o r s ,  u s in g  " la se r "  bea m s,  to  p r o v id e  r ea l - t im e  f l ig h t
c on t r o l  d a ta  fo r  on - b oa r d  p r oc es s in g .

C a t  7 "F l ig h t  p a th  op t im iz a t ion "
A  p r o ce d u r e  th a t m in im iz es  d e v ia t ion s  fr om  a  fo u r -d im en s ion a l  (sp a c e  a n d  t im e)  d es i r ed
t r a jec t o r y ba s e d  on  m a x im iz in g  p e r fo r m a n ce  o r  e ffe c t i v en es s  fo r  m iss i on  ta sk s .

C a t  6 "F o ca l  p la n e  a r ra y"
A  l in ea r  o r  tw o -d im en s i on a l  p lan a r  la ye r,  o r  com b in a t ion  o f p la n a r  la ye r s ,  o f in d iv id u a l
d e t ec t o r  e le m en ts ,  w i th  o r  w i th ou t  r ea d ou t  e l e c t r on ics ,  w h ich  w o r k  in  th e  foca l  p la n e .
N o te T h is  d e f in i t io n  d o e s  n o t  in c lu d e  a  s ta c k  o f  s in g le  d e te c to r  e le m e n ts  o r  a n y  tw o ,

th re e  o r  fo u r  e le m e n t  d e te c to rs  p ro v id e d  t im e  d e la y  a n d  in te g ra t io n  is  n o t
p e r fo r m e d  w i th in  th e  e le m e n t .

C a t  3 "F r a c t ion a l  ba n d w id th "
T h e  " in s tan tan eou s  ba n d w id th "  d iv id e d  b y th e  c en t r e  fr eq u en c y,  ex p r es se d  a s  a  p e r cen ta g e .

C a t  5 "F r eq u en c y  h o p p in g "
A  fo r m  o f " sp r ea d  sp e c t r u m "  in  w h ich  th e  tr an sm iss i on  fr eq u en c y o f a  s in g le
c om m u n ica t ion  ch a n n e l  is  m a d e  to  ch a n g e  b y  a  r an d om  o r  p s eu d o - r a n d om  seq u en ce  o f
d isc r e t e  s te p s .

C a t  3 "F r eq u en c y  s w i t ch in g  t im e"
C a t  5 T h e  m a x im u m  t im e  ( i .e . , d e la y)  ta k en  b y a  s ig n a l ,  w h en  s w i tch ed  fr om  on e  s e l ec t ed  ou tp u t

fr eq u en c y t o  a n o th e r  se le c t ed  ou tp u t  fr e q u en c y,  to  r ea ch  a n y o f th e  fo l l ow in g :
a . A  fr e q u en c y w i th in  1 0 0  H z  o f th e  f in a l  fr eq u en c y;  o r
b . A n  ou tp u t  le v e l  w i th in  1  d B  o f th e  f in a l  ou tp u t  le v e l .

C a t  3 "F r eq u en c y  s yn th es is e r "
A n y k in d  o f fr eq u en c y  s o u r ce  o r  s ig n a l  g en e r a to r,  r eg a r d less  o f th e  a c tu a l  tech n iq u e  u se d ,
p r o v id in g  a  m u l t ip l i c i t y  o f s im u l ta n eou s  o r  a l te rn a t ive  ou tp u t  fr eq u en c i es ,  fr om  on e  o r  m o r e
ou tp u ts ,  c on t r o l led  b y,  d e r iv ed  fr om  o r  d isc ip l in ed  b y a  le ss e r  n u m ber  o f s ta n d a r d  (o r
m a s te r )  fr eq u en c i es .

C a t  1 "G a s  a t om isa t i on "
A  p r o ce ss  t o  r ed u c e  a  m o l ten  s t r ea m  o f m e ta l  a l lo y t o  d r o p le t s  o f 5 0 0  µ m  d ia m e t e r  o r  less
b y  a  h ig h  p r essu r e  g a s  s t r ea m .

C a t  6 "G e og r a p h ica l l y  d isp e r se d "
S en s o r s  a r e  c on s id e r e d  "g e o g r a p h ica l ly  d is p e r s ed "  w h en  ea ch  lo ca t ion  is  d is ta n t fr om  a n y
o th e r  m or e  th a n  1 ,5 0 0  m  in  an y d i r ec t ion .  M o b i le  s en s o r s  a r e  a lw a ys  c on s id e r ed
"g e o g r a p h ica l ly  d is p e r s ed " .

C a t  4 "G l o ba l  in te r r u p t  la ten c y t im e"
T h e  t im e  ta k en  b y th e  c om p u te r  s ys t em  t o  r ec og n iz e  a n  in te r r u p t d u e  to  th e  e v en t ,  se r v ic e
th e  in te r r u p t  an d  p e r fo r m  a  con tex t  s w i tch  to  a n  a lte rn a te  m em or y- r e s id en t  ta sk  w a i t in g  on
th e  in te r r u p t .
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C a t  2 " H o t  is o e ta t ic  d en s i f i ca t i on "
A  p r o ce ss  o f p r e ssu r is in g  a  ca s t in g  a t tem p er a tu r es  ex c ee d in g  3 7 5  K  (1 0 2 ° C )  in  a  c los ed
ca v i t y  th r ou g h  va r iou s  m ed ia  (g a s ,  l iq u id ,  so l id  p a r t ic les ,  e tc . )  to  c r ea t e  eq u a l  fo r c e  in  a l l
d i r ec t ion s  t o  r ed u c e  o r  e l im in a te  in te rn a l  vo id s  in  th e  ca s t in g .

C a t  4 " H y b r id  c om p u te r "
E q u ip m en t  w h ich  ca n  p e r fo r m  a l l  o f th e  fo l l o w in g :
a . A cc ep t  d a ta ;
b . P r o c es s  d a ta ,  in  b o th  an a log u e  a n d  d ig i ta l  r ep r esen ta t ion s ;  a n d
c . P r o v id e  ou tp u t  o f d a ta .

C a t  3 " H y b r id  in teg r a ted  c i r cu i t "
A n y c om b in a t ion  o f in teg r a ted  c i r cu i t (s ) ,  o r  in teg r a ted  c i r cu i t  w i th  " c i r cu i t  e lem en ts "  o r
"d is c r e te  c o m p on en ts "  c on n e c te d  tog e th e r  to  p e r fo r m  (a )  sp e c i f i c  fu n c t ion (s ) ,  a n d  h a v in g  a l l
o f th e  fo l l o w in g  ch a ra c te r is t ics :
a . C on ta in in g  a t lea s t  on e  u n en ca p su la te d  d e v i c e ;
b . C on n ec te d  tog e th e r  u s in g  typ i ca l  IC  p r od u c t ion  m e th o d s ;
c . R ep la c ea b le  a s  a n  en t i ty ;  a n d
d . N o t  n o r m a l ly  ca p a b l e  o f b e in g  d isa ss em b l ed .

C a t  4 " Im a g e  en h an cem en t"
T h e  p r oc es s in g  o f ex t e r n a l ly  d e r i ve d  in fo r m a t ion - b ea r in g  im a g es  b y  a lg o r i th m s su ch  a s
t im e  c om p r e ss i on ,  f i l te r in g , ex t r a c t ion ,  se lec t i on ,  co r r e la t ion ,  con v o l u t ion  o r
t r an s fo r m a t ion s  b e t w e en  d om a in s  (e .g . ,  fa s t  F ou r ie r  tr an s fo r m  o r  W a lsh  tr an s fo r m ) .  T h is
d o e s  n o t  in c lu d e  a lg o r i th m s u s in g  on ly l in ea r  o r  r o ta t ion a l  tr an s fo r m a t ion  o f a  s in g le  im a g e ,
su ch  a s  tr an s la t ion , fea tu r e  ex t r a c t i on ,  r eg is t r a tion  o r  fa lse  c o l o r a t ion .

C a t  5 " In fo r m a t ion  se cu r i t y"
A l l  th e  m ea n s  an d  fu n c t ion s  en su r in g  th e  a cc es s i b i l i t y,  con fid en t ia l i ty  o r  in teg r i ty  o f
in fo r m a t ion  o r  c om m u n ica t i on s ,  ex c lu d in g  th e  m ea n s  a n d  fu n c t ion s  in ten d ed  to  sa feg u a r d
a g a in s t  m a l fu n c t ion s .  T h is  in c lu d es  " c r yp t og r a p h y" ,  c r yp ta n a l ys i s ,  p r o te c t ion  a g a in s t
c om p r om is in g  em a n a t ion s  a n d  c om p u t e r  se cu r i t y.
Te c h n ic a l  N o te
'C ry p ta n a ly s i s ' :  th e  a n a ly s is  o f  a  c ry p to g ra p h ic  sy s te m  o r  i ts  in p u ts  a n d  o u tp u ts  to  d e r iv e
c o n f id e n t ia l  v a r ia b le s  o r  se n s i t i v e  d a ta ,  in c lu d in g  c le a r  tex t . ( IS O  7 4 9 8 -2 -1 9 8 8  (E ),
p a ra g ra p h  3 .3 .1 8 ).

C a t  3 " In s ta n ta n eou s  ba n d w id th "
C a t  5 P 1 T h e  ba n d w id th  o v e r  w h ich  ou tp u t  p o w er  r em a in s  con s ta n t  w i th in  3  d B  w i th o u t  a d ju s tm en t

o f o th e r  op e r a t in g  p a r a m ete r s .

C a t  6 " In s t r u m en ted  r an g e"
T h e  sp e c i f ie d  u n a m b ig u ou s  d isp la y r a n g e  o f a  r a d a r.

C a t  6 " In te r con n ec t ed  r a d a r  sen s o r s "
T w o  o r  m o r e  r a d a r  sen so r s  a r e  in te r con n ec t ed  w h en  th e y m u tu a l l y  ex ch a n g e  d a ta  in  r ea l
t im e .

G T N " In  th e  p u b l ic  d o m a in "
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G S N T h is  m ea n s  " tech n o lo g y "  o r  " s o ft w a r e "  w h ich  h a s  be en  m a d e  a va i la b le  w i th o u t  r es t r ic t ion s
u p on  i ts  fu r th e r  d issem in a t ion .
N o te C o p y r ig h t  re s t r ic t io n s  d o  n o t  re m o v e  " te c h n o lo g y "  o r  "so f t w a re "  f ro m  b e in g  " in

th e  p u b l ic  d o m a in ".

C a t  6 " In tr in s ic  m a g n e t ic  g r a d iom e t e r "
A  s in g le  m a g n e t ic  f i e ld  g r a d ien t  sen s in g  e lem en t  an d  a sso c ia ted  e le c t r on ic s  th e  ou tp u t  o f
w h i ch  is  a  m ea su r e  o f m a g n e t ic  f i e ld  g r a d ien t .

C a t  2 " Is o s ta t ic  p r ess es "
E q u ip m en t  ca p a b le  o f p r es su r is in g  a  c los ed  ca v i t y  th r ou g h  va r iou s  m e d ia  (g a s ,  l iq u id , so l id
p a r t ic les ,  e tc . )  to  c r ea t e  eq u a l  p r essu r e  in  a l l  d ir ec t ion s  w i th in  th e  ca v i t y  u p on  a  w o r k p ie c e
o r  m a te r ia l.

C a t  2 ,  3 , 5 "L a se r "
6  &  9 A n  a ssem b l y  o f c om p on en ts  w h ich  p r od u c e  b o th  sp a t ia l ly  a n d
C a t  2 "L in ea r i t y"

( U s u a l l y  m ea su r ed  in  te r m s  o f n on - l in ea r i ty)  i s  th e  m a x im u m  d e v ia t ion  o f th e  a c tu a l
ch a r a c te r is t ic  (a ve r a g e  o f u p s ca le  a n d  d o w n s ca le  r ea d in g s ) ,  p o s i t i v e  o r  n eg a t ive ,  fr om  a
s t r a igh t  l in e  so  p o s i t ion e d  a s  to  e q u a l ise  a n d  m in im ise  th e  m a x im u m  d e v ia t ion s .

C a t  4 "L o ca l  a r ea  n e tw o r k "
A  d a ta  co m m u n ica t ion  s ys t em  h a v in g  a l l  o f th e  fo l l o w in g  ch a r a c te r is t ics :
a . A l lo w s  a n  a r b i t ra r y n u m b er  o f in d ep en d en t  d a ta  d e v ic e s  to  c o m m u n ica te  d i r e c t l y  w i th

ea ch  o th e r ;  a n d
b . Is  c on fin ed  to  a  g e og r a p h ica l  a r ea  o f m od er a te  s iz e  (e .g . ,  o ff i c e  b u i ld in g ,  p la n t ,

ca m p u s ,  w a r eh ou se ) .
Te c h n ic a l  N o te
'D a ta  d e v ic e ' m e a n s  e q u ip m e n t  c a p a b le  o f  t ra n s mi t t in g  o r  re c e iv in g  se q u e n c e s  o f  d ig i ta l
in fo rm a t io n .

C a t  6 "M a g n e t i c  g r a d iom e t e r s "
A r e  d e s ig n ed  t o  d e t e c t  th e  sp a t ia l va r ia tion  o f m a g n e t ic  f i e ld s  fr o m  s ou r c es  ex te r n a l  to  th e
in s tr u m en t .  T h e y c on s is t  o f m u l t ip le  "m a g n e t om ete r s "  a n d  a ss o c ia ted  e l e c t r on ics  th e  ou tp u t
o f w h ich  is  a  m ea su r e  o f m a g n e t i c  f i e ld  g r a d ien t . (S e e  a ls o  " In t r in s ic  M a g n e t ic
G r a d iom ete r " )

C a t  6 "M a g n e t om e t e r s "
A r e  d e s ig n ed  t o  d e t e c t  m a g n e t ic  f i e ld s  fr om  s o u r ce s  ex t e r n a l to  th e  in s t r u m en t.  T h e y
c on s is t  o f a  s in g le  m a g n e t ic  f ie ld  s en s in g  e lem en t  an d  a sso c ia ted  e le c t r on ics  th e  o u tp u t  o f
w h i ch  is  a  m ea su r e  o f th e  m a g n e t ic  f ie ld .

C a t  4 "M a in  s to r a g e"
T h e  p r im ar y s t o r a g e  fo r  d a ta  o r  in s t r u c t ion s  fo r  r a p id  a cce s s  b y a  cen t r a l  p r oc es s in g  u n i t . I t
c on s is ts  o f th e  in te rn a l  s to r a g e  o f a  "d ig i ta l  com p u te r "  a n d  an y h ie r a r ch ica l  ex ten s ion
th e r e to ,  su ch  a s  ca ch e  s to r a g e  o r  n on -seq u en t ia l l y  a c ce sse d  ex t en d ed  s t o r a g e .
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C a t  1 "M a t r ix "
C a t  2 A  su b s ta n t ia l l y  c on t in u ou s  p h a se  th a t  f i l l s  th e  sp a c e  be tw e en  p a r t ic les ,  w h isk e r s  o r  f ib r e s .
C a t  8  &  9

C a t  2 "M ea s u r em en t  u n ce r ta in t y"
T h e  ch a ra c te r is t ic  p a r a m ete r  w h ich  sp e c i f ie s  in  w h a t  r an g e  a r ou n d  th e  ou tp u t  va lu e  th e
c o r r ec t  va lu e  o f th e  m ea su r a b l e  va r ia b le  l ies  w i th  a  con fid en ce  le v e l  o f 9 5 %  I t  in c lu d e s  th e
u n c o r r ec ted  s ys te m a t ic  d e v ia t i on s ,  th e  un c o r r ec ted  ba ck la sh  a n d  th e  r an d om  d e v ia t i on s
(R e fe r en c e :  IS O  1 0 3 6 0 -2 ,  o r  V D I / V D E  2 6 1 7 ) .

C a t  1 "M e ch a n ica l  a l lo y in g "
A n  a l lo y in g  p r oc e ss  r esu l t in g  fr om  th e  b on d in g ,  fr a c tu r in g  an d  r ebon d in g  o f e l em en ta l  a n d
m a s te r  a l lo y p o w d er s  b y m e ch a n ica l  im p a c t .  N on -m e ta l l i c  p a r t ic les  m a y b e  in co r p o r a ted  in
th e  a l lo y b y  a d d i t ion  o f th e  a p p r op r ia te  p o w d er s .

C a t  1 "M e l t  ex t r a c t ion "
A  p r o ce ss  t o  " s o l id i f y  r a p id l y"  a n d  ex t r a c t  a  r ibb on - l ik e  a l lo y  p r od u c t  b y th e  in se r t ion  o f a
sh o r t  seg m en t  o f a  r o ta t in g  ch il led  b l o ck  in to  a  ba th  o f a  m o l ten  m e ta l  a l lo y.

C a t  1 "M e l t  sp in n in g "
A  p r o ce ss  t o  " s o l id i f y  r a p id l y"  a  m o l t en  m e ta l  s t r ea m  im p in g in g  u p on  a  r o ta t in g  ch i l led
b l o ck ,  fo r m in g  a  f la k e ,  r ibb on  o r  r od - l i k e  p r od u c t .

C a t  3 "M i c r o c om p u te r  m ic r o c i r cu i t "
A  "m on o l i th ic  in teg r a ted  c i r cu i t "  o r  " m u l t ich ip  in teg r a ted  c i r cu i t "  con ta in in g  an  a r i th m e t ic
log i c  u n i t  (A L U )  ca p a b le  o f ex e cu t in g  g en e r a l  p u r p os e  in s t r u c t ion s  fr om  a n  in te rn a l
s to r a g e ,  on  d a ta  con ta in ed  in  th e  in te rn a l  s to r a g e .
Te c h n ic a l  N o te
T h e  in te rn a l  s to ra g e  m a y  b e  a u g m e n te d  b y  a n  e x te rn a l  s to ra g e .

C a t  3 "M i c r op r oc e ss o r  m ic r o c i r cu i t "
A  "m on o l i th ic  in teg r a ted  c i r cu i t "  o r  " m u l t ich ip  in teg r a ted  c i r cu i t "  con ta in in g  an  a r i th m e t ic
log i c  u n i t  (A L U )  ca p a b le  o f ex e cu t in g  a  se r ies  o f g en e r a l  p u r p os e  in s t r u c t ion s  fr o m  a n
ex t e r n a l s to r a g e .
Te c h n ic a l  N o te
T h e  " m ic ro p ro c e s so r  m ic ro c i rc u i t "  n o rm a l ly  d o e s  n o t  c o n ta in  in te g ra l  u se r -a c c e s s ib le
s to ra g e ,  a l th o u g h  s to ra g e  p re se n t  o n - th e -c h ip  m a y  b e  u se d  in  p e r fo r m in g  i ts  lo g ic  fu n c t io n .
N o te T h is  d e f in i t io n  in c lu d e s  c h ip  se ts  w h ic h  a re  d e s ig n e d  to  o p e ra te  to g e th e r  to

p ro v id e  th e  fu n c t io n  o f  a  "m ic ro p ro c e s so r  m ic ro c i rc u i t " .

"M i c r op r og r a m m e"
A  s eq u en c e  o f e l em en ta r y in s tr u c t ion s  m a in ta in ed  in  a  sp e c ia l  s to r a g e ,  th e  ex e cu t i on  o f
w h i ch  is  in it ia ted  b y th e  in t r od u c t i on  o f i ts  r e fe r en c e  in s t r u c t ion  r eg is te r.

C a t  3 "M on o l i th ic  in teg r a ted  c i r cu i t "
A  c om b in a t ion  o f p a s s i v e  o r  a c t iv e  " c i r cu i t  e lem en ts "  o r  b o th  w h ich :
a . A r e  fo r m ed  b y m ea n s  o f d i f fu s i on  p r oc e ss e s ,  im p la n ta t ion  p r oc es s es  o r  d ep o s i t ion

p r oc e ss e s  in  o r  on  a  s in g le  sem i c on d u c t in g  p iec e  o f m a te r ia l ,  a  so -c a l led  'ch ip ' ;
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b . C a n  be  c on s id e r ed  a s  in d iv is i b l y  a ss o c ia t ed ;  a n d
c . P e r fo r m  th e  fu n c t ion (s )  o f a  c i r cu i t .

C a t  6 "M on os p e c t r a l  im a g in g  sen so r s "
A r e  ca p a b l e  o f a cq u is i t i on  o f im a g in g  d a ta  fr om  on e  d is c r e te  sp e c t r a l  ba n d .

C a t  3 "M u l t ich ip  in teg r a ted  c i r cu i t "
T w o  o r  m o r e  "m on o l i th ic  in teg r a ted  c i r cu i ts "  b on d ed  t o  a  c om m on  " su b s t r a te " .

C a t  4 "M u l t i -d a ta -s t r ea m  p r oc e ss in g "
T h e  "m ic r op r o g r a m m e"  o r  eq u ip m en t  a r ch i tec tu r e  tech n iq u e  w h ich  p e r m i ts  s im u l tan eo u s
p r oc e ss in g  o f t w o  o r  m o r e  d a ta  seq u en ce s  u n d e r  th e  con t r o l  o f on e  o r  m o r e  in s t r u c t ion
se q u en c es  b y  m ea n s  su ch  a s :
a . S in g le  In s t r u c t ion  M u l t ip le  D a ta  (S IM D )  a r ch i tec tu r es  su ch  a s  v e c t o r  o r  a r r a y

p r oc e ss o r s ;
b . M u l t ip le  S in g le  In s t r u c t ion  M u l t ip le  D a ta  (M S I M D )  a r ch itec tu r e s ;
c . M u l t ip le  In s t r u c t ion  M u l t ip le  D a ta  (M I M D )  a r ch i tec tu r es ,  in c lu d in g  th ose  w h ich  a r e

t ig h tl y  c ou p led ,  c l o s e l y c ou p le d  o r  lo o se l y  c ou p l ed ;  o r
d . S t r u c tu r ed  a r r a ys  o f p r o ce ss in g  e le m en ts ,  in c lu d in g  sys to l ic  a r r a ys .

C a t  5 "M u l t i le v e l  s e cu r i t y"
A  c la s s  o f s ys t em  c on ta in in g  in fo r m a t ion  w i th  d i ffe r en t  sen s i t i v i t ies  th a t  s im u l tan eou s l y
p e r m i ts  a cc e ss  b y  u s e r s  w i th  d i f fe r en t  se cu r i t y  c l ea r a n ces  a n d  n eed s- t o -k n o w,  bu t  p r e v en ts
u s e r s  fr om  o b ta in in g  a cc es s  to  in fo r m a t ion  fo r  w h ich  th ey la ck  a u th o r iz a t ion .
Te c h n ic a l  N o te
"M u l t i l e v e l se c u r i ty "  is  c o m p u te r  se c u r i ty  a n d  n o t  c o m p u te r  re l ia bi l i t y  w h ic h  d e a ls  w i th
e q u ip m e n t  fa u l t  p re v e n t io n  o r  h u m a n  e r ro r  p re v e n t io n  in  g e n e ra l .

C a t  6 "M u l t isp e c t r a l  im a g in g  sen so r s "
A r e  ca p a b l e  o f s im u l ta n eo u s  o r  se r ia l  a cq u is i t ion  o f im a g in g  d a ta  fr om  tw o  o r  m o r e  d is c r e t e
sp ec t r a l  ba n d s .  S en s o r s  h a v in g  m or e  th an  tw en t y d is c r e te  sp e c t r a l  ba n d s  a r e  s om et im es
r e fe r r ed  to  a s  h yp e r sp e c t r a l  im a g in g  sen so r s .

C a t  4 "N e t w o r k  a c c es s  c on t r o l le r "
A  p h ys i ca l  in te r fa ce  t o  a  d is t r ibu ted  s w i tch in g  n e t w o r k .  I t  u ses  a  c om m on  m ed iu m  w h ich
op er a tes  th r ou g h ou t  a t  th e  sa m e "d ig i ta l  tr an s fe r  r a te "  u s in g  a r b i tr a t ion  (e .g .,  tok en  o r
ca r r ie r  sen se )  fo r  tr an sm iss i on .  In d ep en d en t l y  fr om  a n y o th e r,  i t  se lec t s  d a ta  p a ck e ts  o r  d a ta
g r ou p s  (e .g . ,  IE E E  8 0 2 )  a d d r essed  t o  i t .  I t  i s  an  a ssem b l y  th a t ca n  be  in teg r a ted  in to
c om p u te r  o r  te le c om m u n ica t i on s  eq u ip m en t  to  p r o v id e  co m m u n ica t ion s  a c c es s .

C a t  4 "N eu r a l  com p u t e r "
A  c om p u ta t ion a l  d e v ic e  d es ig n e d  o r  m o d i f i ed  t o  m im ic  th e  b eh a v i ou r  o f a  n eu r on  o r  a
c o l le c t i on  o f n eu r on s ,  i .e . ,  a  com p u ta t ion a l  d e v ic e  w h ich  is  d is t in g u ish ed  b y i ts  h a r d w a r e
ca p a b i l i t y  t o  m od u la te  th e  w e ig h ts  a n d  n u m ber s  o f th e  in te r con n ec t i on s  o f a  m u l t ip l i c i t y  o f
c om p u ta t ion a l  com p on en ts  ba se d  on  p r e v io u s  d a ta .
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C a t  6 "N o is e  le v e l "
A n  e le c t r ica l  s ig n a l  g iven  in  te r m s  o f p o w er  sp e c t r a l  d en s i ty.  T h e  r e la t ion  be t w e en  "n o is e
le v e l "  ex p r ess ed  in  p ea k - t o -p ea k  is  g iv en  b y  S2 p p  =  8 No( f 2- f l ) ,  w h e r e  S p p  is  th e  p ea k - t o -
p ea k  va lu e  o f th e  s ig n a l  (e .g . , n a n o tes la s ) ,  No is  th e  p o w er  s p e c t r a l  d en s i t y  (e .g . ,
(n an o te s la )2 / H z )  a n d  ( f2- f l )  d e f in e s  th e  ba n d w id th  o f in te r es t .

C a t  2 "N u m er ica l  c on t r o l "
T h e  a u tom a t ic  c on t r o l  o f a  p r o ce ss  p e r fo r m ed  b y a  d e v i ce  th a t  m a k es  u s e  o f n u m er ic  d a ta
u su a l l y  in t r od u c ed  a s  th e  o p e r a t ion  is  in  p r og r es s  ( R e f.  IS O  2 3 8 2 ) .

C a t  4 "O b je c t  c od e"
C a t  9 "O b je c t  c od e" :  A n  eq u ip m en t  ex e cu ta b le  fo r m  o f a  c on ven ien t  ex p r es s i on  o f on e  o r  m o r e

p r oc e ss e s  ( " s ou r c e  c od e"  ( o r  so u r ce  la n g u a g e) )  w h ich  h a s  be en  c on v e r ted  b y  a
p r og r a m m in g  sys te m .

C a t  5 "O p t i ca l  a m p l i f i ca t i on "
In  op t ica l  c om m u n ica t i on s ,  an  a m p l i f i ca t ion  tech n iq u e  th a t in tr od u c e s  a  g a in  o f o p t ica l
s ig n a ls  th a t h a ve  b e en  g en er a ted  b y a  s ep a r a te  op t i ca l  sou r ce ,  w i th ou t  c on v e r s i on  to
e le c t r ica l  s ig n a ls ,  i .e . , u s in g  sem ic on d u c t o r  o p t ica l  a m p l i f ie r s ,  op t i ca l  f i b r e  lu m in esc en t
a m p l i f ie r s .

C a t  4 "O p t i ca l  c om p u t e r "
A  c om p u te r  d e s ig n ed  o r  m od i f ie d  to  u s e  l ig h t  to  r ep r es en t  d a ta  a n d  w h o s e  c o m p u ta t ion a l
log i c  e l em en ts  a r e  ba se d  on  d i r ec t l y  c ou p led  op t i ca l  d e v ic e s .

C a t  3 "O p t i ca l  in teg r a ted  c i r cu i t "
A  "m on o l i th ic  in teg r a ted  c i r cu i t "  o r  a  "h yb r id  in teg r a ted  c i r cu i t " ,  con ta in in g  on e  o r  m o r e
p a r ts  d es ig n ed  to  fu n c t i on  a s  a  ph o t os en s o r  o r  p h o to em i t te r  o r  to  p e r fo r m  (a n )  op t ica l  o r
(a n )  e lec t r o - o p t ica l  fu n c t i on (s ) .

C a t  5 "O p t i ca l  s w i tch in g "
T h e  r ou t in g  o f o r  s w i tch in g  o f s ig n a ls  in  op t ica l  fo r m  w i th ou t  c on v e r s ion  to  e le c t r ica l
s ig n a ls .

C a t  3 "O v er a l l  cu r r en t  d en s i ty"
T h e  to ta l  n u m ber  o f a m p er e - tu r n s  in  th e  c o i l  ( i .e . ,  th e  su m  o f th e  n u m ber  o f tu r n s  m u l t ip l ied
b y  th e  m a x im u m  cu r r en t  ca r r ied  b y ea ch  tu r n ) d iv id ed  by  th e  to ta l  c r o ss -s e c t i on  o f th e  c o i l
( c om p r is in g  th e  su p e r c on d u c t in g  f i la m en ts ,  th e  m e ta l l i c  m a tr ix  in  w h ich  th e
su p er c on d u c t in g  f i la m en ts  a r e  em b ed d ed ,  th e  en ca p su la t in g  m a te r ia l , an y c o o l in g  ch a n n e ls ,
e tc . ) .

C a t  6 "P ea k  p o w er "
E n erg y p e r  p u ls e  in  jou le s  d i v id e d  b y th e  p u ls e  d u r a t ion  in  sec on d s .

C a t  5 "P e r s on a l ised  sm a r t  ca r d "
A  sm a r t  ca r d  con ta in in g  a  m ic r oc i r cu i t  w h ich  h a s  be en  p r og r a m m ed  fo r  a  sp e c i f i c
a p p l ica t ion  a n d  ca n n o t  be  r ep r o g r a m m ed  fo r  an y o th e r  a p p l ica t ion  b y  th e  u s e r.
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C a t  7 "P o w er  m a n a g em en t"
C h a n g in g  th e  tr an sm i t ted  p o w er  o f th e  a l t im e te r  s ig n a l so  th a t rece i v ed  p o w er  a t  th e
"a i r c r a ft "  a l t i tu d e  is  a lw a ys  a t  th e  m in im u m  n ece ssa r y t o  d e t e r m in e  th e  a l t i tu d e .

C a t  1 "P r e v i ou s l y s ep a r a ted "
T h e  a p p l ica t ion  o f a n y p r o ce ss  in ten d ed  to  in c r ea s e  th e  con c en t r a t ion  o f th e  c on t r o l led
iso t o p e .

C a t  7 "P r im a r y f l ig h t  con t r o l "
"A i r c r a ft "  s ta b i l i t y  o r  m an oe u v r in g  con t r o l  u s in g  fo r c e /m om en t  g en e r a to r s ,  i .e .
a e r od yn a m ic  c on t r o l  su r fa c es  o r  p r op u ls i v e  th r u s t  ve c t o r in g .

C a t  4 "P r in c ip a l  e lem en t"
A n  e lem en t  is  a  "p r in c ip a l  e lem en t"  w h en  i ts  r ep la c em en t  va lu e  is  m o r e  th an  3 5 %  o f th e
to ta l  va lu e  o f th e  s ys t em  o f w h ich  i t  i s  an  e lem en t .  E lem en t  va lu e  is  th e  p r ice  p a id  fo r  th e
e le m en t  b y  th e  m a n u fa c tu r e r  o f th e  s ys t em ,  o r  b y  th e  s ys t em  in teg r a to r. To ta l  va lu e  is  th e
n o r m a l  in te r n a t ion a l  se l l in g  p r ice  to  u n r e la ted  p a r t ies  a t  th e  p o in t  o f m a n u fa c tu r e  o r
c on s o l id a t ion  o f sh ip m en t .

G T N "P r od u c t ion "
M ea n s  a l l  p r od u c t ion  s ta g e s ,  su ch  a s :  p r od u c t  en g in ee r in g ,  m an u fa c tu r e ,  in teg r a tion ,
a ss em b l y  (m ou n t in g ) ,  in sp e c t i on ,  tes t in g ,  q u a l it y  a ssu r a n ce .

C a t  2 "P r og r a m m e"
C a t  4 A  s eq u en c e  o f in s tr u c t ion s  to  ca r r y ou t  a  p r oc es s  in , o r  con v e r t ib le  in to ,  a  fo r m  ex e cu ta b le
C a t  5  &  6 b y  a n  e le c t r on ic  c om p u te r.

C a t  6 "P u ls e  c om p r e ss i on "
T h e  c od in g  a n d  p r oc es s in g  o f a  r a d a r  s ig n a l  p u lse  o f l on g  t im e  d u r a t ion  to  on e  o f sh o r t  t im e
d u r a t ion , w h i le  m a in ta in in g  th e  b en e fi ts  o f h ig h  p u lse  en e rg y.

C a t  6 "P u ls e  d u r a t ion "
D u r a t ion  o f a  " la se r "  p u lse  m ea su r ed  a t  F u l l  W id th  H a l f In ten s i t y  (F W H I )  le v e ls .

C a t  6 "Q - s w i t ch ed  la se r "
A  " la se r "  in  w h ich  th e  en e rg y is  s t o r ed  in  th e  p op u la t i on  in ve r s i on  o r  in  th e  op t ica l
r es on a to r  an d  su b se q u en t l y  em i t ted  in  a  p u lse .

C a t  6 " R a d a r  fr eq u en c y a g i l i t y "
A n y te ch n iq u e  w h ich  ch a n g es ,  in  a  p seu d o - r a n d om  s eq u e n c e ,  th e  ca r r ie r  fr eq u en c y  o f a
p u ls ed  r a d a r  tr an sm i t te r  be t w e en  p u ls es  o r  b e t w e en  g r ou p s  o f p u ls es  b y  a n  a m ou n t  eq u a l  to
o r  la rg e r  th an  th e  p u lse  ba n d w id th .

C a t  6 " R a d a r  sp r ea d  sp e c t r u m "
A n y m od u la t ion  tech n iq u e  fo r  sp r ea d in g  en e rg y o r ig in a t in g  fr om  a  s ig n a l w i th  a  r e la t ive l y
n a r r o w  fr eq u en c y  ba n d ,  o v e r  a  m u ch  w id e r  ba n d  o f fr eq u en c i es ,  b y u s in g  r an d om  o r
p s eu d o - r a n d om  c o d in g .
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C a t  3 " R ea l - t im e  ba n d w id th "
F o r  "d yn a m ic  s ig n a l  an a lys e r s " ,  th e  w id e s t  fr eq u en c y r a n g e  w h ich  th e  a n a l ys e r  ca n  ou tp u t
to  d isp la y  o r  m a ss  s to r a g e  w i th ou t  ca u s in g  a n y d is c on t in u i ty  in  th e  a n a l ys is  o f th e  in p u t
d a ta .  F o r  an a lyse r s  w i th  m or e  th an  on e  ch a n n e l ,  th e  ch an n e l c on fig u r a t ion  y ie ld in g  th e
w i d es t  " r ea l - t im e  ba n d w id th "  sh a l l  be  u s ed  t o  m a k e  th e  ca lc u la t ion .

C a t  2 ,  4 " R ea l  t im e  p r oc es s in g "
C a t  6  &  7 T h e  p r oc es s in g  o f d a ta  b y  a  c om p u te r  s ys t em  p r o v id in g  a  r eq u i r ed  le ve l  o f s e r v i c e ,  a s  a

fu n c t i on  o f a va i la b l e  r es ou r c es ,  w i th in  a  g u a r an teed  r esp on s e  t im e ,  r eg a r d less  o f th e  loa d  o f
th e  s ys tem ,  w h en  s t im u la ted  b y a n  ex te r n a l  ev en t .

C a t  5 " R eq u i r ed "
C a t  6 A s  a p p l ie d  to  " te ch n o l og y " ,  r e fe r s  to  on l y th a t p o r t ion  o f " te ch n o l og y "  w h ich  is  p e cu l ia r ly
C a t  9 r esp on s i b le  fo r  a ch iev in g  o r  ex c ee d in g  th e  c on t r o l led  p e r fo r m a n c e  le v e ls ,  ch a r a c te r is t ics  o r
G T N fu n c t i on s .  S u ch  " r eq u i r ed "  " tech n o l og y "  m a y b e  sh a r ed  b y  d i f fe r en t  p r od u c ts .

C a t  2 " R es o lu t i on "
T h e  lea s t  in c r em en t  o f a  m ea s u r in g  d e v ic e ;  on  d ig i ta l in s tr u m en ts ,  th e  lea s t  s ig n i f i ca n t  b i t .
(R e fe r en c e :  A N S I  B - 8 9 .1 .1 2 )

C a t  2 " R o b o t "
C a t  8 A  m a n ip u la t ion  m ech a n ism , w h ich  m a y b e  o f th e  c on t in u ou s  p a th  o r  o f

C a t  1 " R o ta r y a tom isa t i on "
1 ����	
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les s  b y c en t r i fu g a l  fo r ce .

C a t  2 " R u n  ou t "  ( ou t - o f - t r u e  r un n in g )
R a d ia l  d isp la c em en t  in  on e  r ev o lu t i on  o f th e  m a in  sp in d le  m ea su r ed  in  a  p la n e
p er p en d icu la r  to  th e  sp in d le  a x is  a t a  p o in t  on  th e  ex te r n a l  o r  in te r n a l  r ev o l v in g  su r fa c e  t o
b e  te s ted  ( R e fe r en c e :  IS O  2 3 0 /1 -1 9 8 6 ,  p a r a g r a p h  5 .6 1 ) .

C a t  7 "S ca le  fa c t o r "  (g yr o  o r  a cc e l e r om ete r )
T h e  ra t io  o f ch a n g e  in  ou tp u t  to  a  ch a n g e  in  th e  in p u t  in ten d ed  to  b e  m ea su r ed .  S ca le  fa c t o r
is  g en e r a l l y  e va lu a te d  a s  th e  s lop e  o f th e  s t r a ig h t l in e  th a t ca n  be  f i t te d  b y th e  m e th od  o f
lea s t  sq u a r es  t o  in p u t -ou tp u t  d a ta  o b ta in ed  b y va r y in g  th e  in p u t c yc l i ca l l y  o v e r  th e  in p u t
r an g e .

C a t  3 "S e t t l in g  t im e"
T h e  t im e  r eq u i r ed  fo r  th e  ou tp u t  t o  c om e w i th in  on e -h a l f  b i t  o f th e  f in a l  va lu e  w h en
s w i t ch in g  b e t w e en  a n y t w o  le v e ls  o f th e  c on ve r te r.

C a t  6 "S H P L "
"S H P L "  is  eq u i va l en t  to  "S u p er  H ig h  P o w er  L a s e r " .

C a t  3 "S ig n a l  an a lyse r s "
A p p a r a tu s  ca p a b le  o f m ea su r in g  an d  d isp la y in g  ba s ic  p r o p e r t ies  o f th e  s in g le - fr eq u en c y
c om p on en ts  o f m u l t i - fr eq u en c y s ig n a ls .
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C a t  3 "S ig n a l  p r oce ss in g "
C a t  4 T h e  p r oc es s in g  o f ex t e r n a l ly  d e r i ve d  in fo r m a t ion - b ea r in g  s ig n a ls  b y a lg o r i th m s su ch  a s
C a t  5 t im e  c om p r e ss i on ,  f i l te r in g , ex t r a c t ion ,  se lec t i on ,  co r r e la t ion ,  con v o l u t ion  o r
C a t  6 t r an s fo r m a t ion s  b e t w e en  d om a in s  (e .g . ,  fa s t  F ou r ie r  tr an s fo r m  o r  W a lsh  tr an s fo r m ) .

B o th "S o ft w a r e "
L is ts A  c o l l ec t i on  o f on e  o r  m o r e  "p r og r a m m e s"  o r  " m ic r op r og r a m m es"  f ix ed  in  an y ta n g ib le

m ed iu m  o f ex p r es s i on .

"S o l id i f y  r a p id l y "
A  p r o ce ss  in v o l v in g  th e  so l id i f i ca t i on  o f m o l ten  m a te r ia l  a t co o l in g  r a tes  ex ce ed in g
1 ,0 0 0  K /s e c .

C a t  4 "S ou r c e  c od e"
C a t  5 A  c on v en ien t  ex p r ess i on  o f on e  o r  m o r e  p r o ce ss e s  w h ich  m a y be  tu r n ed  b y  a  p r og r a m m in g
C a t  6 s ys t em  in to  eq u ip m en t  ex ec u ta b l e  fo r m  ( "o b je c t  c od e "  (o r  o b je c t  la n g u a g e) ) .
C a t  7
C a t  9

C a t  7 "S p a c e c r a ft "
C a t  9 A c t iv e  a n d  p a ss iv e  sa t e l l i tes  a n d  sp a c e  p r o b es .

C a t  3 "S p a c e  q u a l i f i ed "
C a t  6 P r od u c ts  d e s ig n ed ,  m a n u fa c tu r ed  a n d  tes ted  t o  m e e t  th e  sp e c ia l  e le c t r ica l ,

C a t  1 "S p la t  q u en ch in g "
A  p r o ce ss  t o  " s o l id i f y  r a p id l y"  a  m o l t en  m e ta l  s t r ea m  im p in g in g  u p on  a  ch il led  b l o ck ,
fo r m in g  a  f la k e - l i k e  p r od u c t .

C a t  5 "S p r ea d  sp e c t r u m "
T h e  tech n iq u e  w h er e b y  en e rg y in  a  r e la t ive l y  n a r r o w - ba n d  c om m u n ica t i on  ch an n e l  is
sp r ea d  o v e r  a  m u ch  w id e r  en e rg y s p e c t r u m .

C a t  6 "S p r ea d  sp e c t r u m "  r a d a r  - se e  " R a d a r  sp r ea d  sp e c t r u m "

C a t  7 "S ta b i l i t y"
S ta n d a r d  d e v ia t ion  (1  s ig m a )  o f th e  va r ia t ion  o f a  p a r t icu la r  p a r a m ete r  fr om  i ts  ca l ib r a ted
va lu e  m ea su r ed  u n d e r  s ta b l e  tem p er a tu r e  con d i t ion s .  T h is  ca n  be  ex p r e ss ed  a s  a  fu n c t i on  o f
t im e .

C a t  2 "S t o r ed  p r og r a m m e c on t r o l led "
C a t  3 A  c on t r o l  u s in g  in s t r u c t ion s  s to r ed  in  an  e lec t r on ic  s t o r a g e  w h ich  a  p r o ce ss o r  ca n  ex ec u te
C a t  5 in  o r d e r  to  d i r ec t  th e  p e r fo r m a n ce  o f p r ed e t e r m in ed  fu n c t i on s .

Te c h n ic a l  N o te
E q u ip m e n t  m a y  b e  " s to re d  p ro g r a m m e  c o n t ro l le d "  w h e th e r  th e  e le c t ro n ic  s to ra g e  is
in te rn a l  o r  e x te rn a l  to  th e  e q u ip m e n t.

C a t  3 "S u b s t r a te "
A  sh e e t  o f ba s e  m a te r ia l  w i th  o r  w i th ou t  a n  in te r con n e c t ion  p a t te r n  an d  on  w h ich  o r  w i th in
w h i ch  "d isc r e te  c om p on en ts "  o r  in teg r a ted  c i r cu i ts  o r  b o th  ca n  be  l o ca ted .

C a t  6 "S u b s t r a te  b la n k s"
M on o l i th ic  com p ou n d s  w i th  d im en s ion s  su i ta b le  fo r  th e  p r od u c t i on  o f o p t ica l  e le m en ts  su ch
a s  m i r r o r s  o r  op t ica l  w in d o w s.
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C a t  2 "S u p er a l lo y "
C a t  9 N ic k e l - ,  c o ba l t -  o r  ir on -ba s e  a l lo ys  h a v in g  s t r en g th s  su p e r io r  to  a n y a l lo ys  in  th e  A IS I  3 0 0

se r ies  a t  tem p er a tu r es  o v e r  9 2 2  K  (6 4 9 ° C )  u n d e r  se v e r e  en v i r on m en ta l  a n d  op e r a t in g
c on d i t ion s .

C a t  1 "S u p er c on d u c t i ve "
C a t  3 R e fe r s  to  m a te r ia ls ,  ( i .e .,  m e ta ls ,  a l lo ys  o r  c om p ou n d s)  w h ich  ca n  los e  a l l  e le c t r ica l
C a t  6 r es is ta n ce  ( i .e . ,  w h ich  ca n  a tta in  in f in ite  e le c t r ica l  con d u c t i v i t y  a n d  ca r r y ve r y la rg e
C a t  8 e le c t r ica l  cu r r en ts  w i th ou t  J ou le  h ea t in g ) .

C a t  6 "S u p er  H ig h  P o w er  L a s e r "  ( "S H P L " )
A  " la se r "  ca p a b l e  o f d e l i v e r in g  ( th e  to ta l  o r  an y p o r t ion  o f)  th e  ou tp u t  en e rg y ex c e ed in g
1  k J  w i th in  5 0  m s  o r  h a v in g  a n  a ve r a g e  o r  C W  p o w er  ex ce e d in g  2 0  k W .

C a t  1 "S u p er p la s t ic  fo r m in g "
C a t  2 A  d e fo r m a t ion  p r o ce ss  u s in g  h ea t  fo r  m e ta ls  th a t  a r e  n o r m a l ly  ch a r a c te r ised  b y  l o w  va lu e s

o f e l on g a t ion  ( less  th a n  2 0 % )  a t  th e  b r ea k in g  p o in t  a s  d e te r m in ed  a t r o om  tem p er a tu r e  b y
c on ven t ion a l  ten s i le  s t r en g th  tes t in g ,  in  o r d e r  to  a ch ie ve  e l on g a t ion s  d u r in g  p r oc es s in g
w h i ch  a r e  a t  lea s t  2  t im es  th os e  va lu es .

C a t  5 "S ym m etr ic  a lg o r i th m "
A  c r yp t og r a p h ic  a lg o r i th m  u s in g  an  id en tica l  k e y fo r  b o th  en c r yp t ion  a n d  d ec r yp t i on .
Te c h n ic a l  N o te
A  c o m m o n  u se  o f  "sy m m e tr ic  a lg o r i th m s "  is  c o n f id e n t ia l i ty  o f d a ta.

C a t  6 "S ys t em  t r a ck s"
P r o c es se d ,  c o r r e la ted  ( fu s i on  o f r a d a r  ta rg e t  d a ta  to  f l ig h t  p lan  p os i t ion )  a n d  u p d a ted
a i r c ra ft  f l ig h t  p os i t ion  r ep o r t  a va i la b le  to  th e  A i r  T r a ff i c  C on t r o l  cen t r e  c on t r o l le r s .

C a t  4 "S ys t o l i c  a r r a y c om p u te r "
A  c om p u te r  w h er e  th e  f l o w  a n d  m od i f i ca t ion  o f th e  d a ta  is  d yn a m ica l l y  c on t r o l la b l e  a t  th e
log i c  g a te  le v e l  b y th e  u s e r.

G T N  & "Te ch n o l og y "

C a t  4 "Te r m in a l in te r fa c e  eq u ip m en t"
E q u ip m en t  a t  w h ich  in fo r m a t ion  en te r s  o r  lea v e s  th e  te lec o m m u n ica t i on  s ys tem ,
e .g . ,  te lep h on e ,  d a ta  d ev i ce ,  c o m p u t e r,  fa cs im i l e  d e v i c e .

C a t  4 "T h r ee  d im en s ion a l  Vec t o r  R a t e "
T h e  n u m ber  o f v e c t o r s  g en e r a ted  p e r  se c on d  w h ich  h a ve  1 0  p ix e l  p o l y  l in e  v ec t o r s ,  c l ip
tes t ed ,  r an d om l y o r ien ted ,  w i th  e i th e r  in teg e r  o r  f loa t in g  p o in t  X -Y -Z  c o o r d in a te  va lu es
( w h ich e v e r  p r od u c e s  th e  m a x im u m  r a te ) .

C a t  2 "T i l t in g  sp in d le "
A  to o l -h o ld in g  sp in d le  w h ich  a l te r s ,  d u r in g  th e  m a ch in in g  p r oc e ss ,  th e  a n g u la r  p os i t i on  o f
i ts  cen t r e  l in e  w i th  r esp e c t  to  a n y o th e r  a x is .
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C a t  6 "T im e  c on s ta n t "
T h e  t im e  ta k en  fr om  th e  a p p l ica t ion  o f a  l igh t  s t im u lu s  fo r  th e  cu r r en t  in c r em en t  to  r ea ch  a
va lu e  o f 1 -1 /e  t im e s  th e  f in a l  va lu e  ( i .e . ,  6 3 %  o f th e  f in a l  va lu e ) .

C a t  7 "T o ta l  con t r o l  o f f l ig h t "
A u t om a te d  c on t r o l  o f " a i r c r a ft "  s ta te  va r ia b l es  a n d  f l ig h t  p a th  to  m e e t  m iss i on  o b jec t i v e s
r esp on d in g  to  r ea l  t im e  ch a n g es  in  d a ta  r eg a r d in g  o b jec t iv e s ,  h a z a r d s  o r  o th e r  " a ir c r a ft " .

C a t  5 "T o ta l  d ig i ta l tr an s fe r  r a te "
T h e  n u m ber  o f b i ts ,  in c lu d in g  l in e  c od in g ,  o v e r h ea d  an d  so  fo r th  p e r  u n i t  t im e  p a ss in g
b e t w e en  c o r r esp on d in g  eq u ip m en t  in  a  d ig ita l  tr an sm iss ion  s ys t em .  (S e e  a ls o  "d ig i ta l
t r an s fe r  r a te " )

C a t  6 "T r a n s fe r  la se r "
A  " la se r "  in  w h ich  th e  la s in g  sp e c ie s  is  ex c i ted  th r ou g h  th e  tr an s fe r  o f en e rg y b y  c o l l i s i on
o f a  n on - la s in g  a tom  o r  m o l e cu l e  w i th  a  la s in g  a tom  o r  m o l ec u le  sp e c i es .

C a t  6 "T u n a b l e "
T h e  a b i l i t y  o f a  " la se r "  to  p r od u c e  a  c on t in u ou s  ou tp u t  a t  a l l  w a v e l en g th s  ov e r  a  r an g e  o f
se v e r a l  " la se r "  t ra n s i t ion s .  A  l in e  se l ec ta b l e  " la se r "  p r od u c e s  d isc r e t e  w a v e l en g th s  w i th in
on e  " la s e r "  t r an s i t ion  a n d  is  n o t  c on s id e r e d  " tu n a b le "

G T N " U se "
C a t  1 ,  2 , 4 O p er a t ion ,  in s ta l la t ion  ( in c lu d in g  on -s i te  in s ta l la t ion ) ,  m a in ten an ce  ( ch ec k in g ) ,  r ep a i r,
C a t  5 ,  6 , 7 o v e r h a u l  an d  r e fu r b i sh in g .
C a t  8  &  9

C a t  4 " U se r -a c c es s i b le  p r o g r a m m a bi l i t y"
C a t  5 T h e  fa c i l i t y  a l l o w in g  a  u se r  to  in se r t , m od i fy  o r  r ep la c e  "p r og r a m m e s"  b y  m ea n s  o th e r  th an :
C a t  6 a . A  p h ys i ca l  ch a n g e  in  w i r in g  o r  in te r con n ec t i on s ;  o r

b . T h e  se t t in g  o f fu n c t i on  c on t r o ls  in c lu d in g  en t r y o f p a r a m ete r s .

C a t  1 "Va cu u m  a tom isa t i on "
A  p r o ce ss  t o  r ed u c e  a  m o l ten  s t r ea m  o f m e ta l  to  d r op l e ts  o f a  d ia m e te r  o f 5 0 0  �� �� �	

 $!

th e  r a p id  ev o lu t i on  o f a  d iss o l v ed  g a s  u p on  ex p osu r e  t o  a  va cu u m .

C a t  7 "Va r ia b l e  g e o m etr y a i r fo i ls "
U s e  t r a i l in g  ed g e  f la p s  o r  ta bs ,  o r  lea d in g  ed g e  s la ts  o r  p iv o t ed  n o se  d r o o p ,  th e  p os i t i on  o f
w h i ch  ca n  be  c on t r o l led  in  f l ig h t .
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A n  a c r on ym  o r  a b b r e v ia t ion ,  w h en  u s ed  a s  a  d e fin ed  te r m ,  w i l l  b e  fo u n d  in  "D e fin i t ion s  o f T e r m s u se d  in  th ese
L is ts " .

A C R O N Y M  O R M E A N I N G
A B B R E V IAT I O N

A B E C A n n u la r  B ea r in g  E n g in ee r s  C om m i t tee
A G M A A m er ica n  G ea r  M a n u fa c tu r e r s '  A ss o c ia t i on
A H R S a t t i tu d e  a n d  h ea d in g  r e fe r en c e  s ys t em s
A L U a r ith m e t ic  log ic  u n i t
AT C a i r  tr a ff i c  c on t r o l
C 3I c om m a n d ,  c om m u n ica t i on s ,  con t r o l  &  in te l l ig en ce
C A D c om p u te r -a id ed - d e s ig n
C A S C h em ica l  A b s t r a c ts  S e r v ic e
C D U c on t r o l  a n d  d isp la y u n i t
C E P c i r cu la r  e r r o r  p r o ba b le
C N T D c on t r o l led  n u c lea t i on  th er m a l  d ep o s i t ion
C V D ch em i ca l  va p ou r  d ep o s i t i on
C W ch em i ca l  w a r fa r e
C W  ( fo r  la se r s ) c on t in u ou s  w a v e
D E W d ir ec te d  en e rg y w e a p on  s ys t em s
D M E d is ta n ce  m ea su r in g  eq u ip m en t
D S d i r ec t ion a l l y  s o l id i f i ed
E B - P V D e le c t r on  b ea m  p h ys ica l  va p ou r  d ep o s i t ion
E B U E u r op ea n  B r oa d ca s t in g  U n i on
E C M e le c t r o - ch em i ca l  m a ch in in g
E C R e le c t r on  c yc l o t r on  r eson a n ce
E D M e le c t r ica l  d isch a rg e  m a ch in es
E E P R O M S e le c t r ica l l y  e r a sa b l e  p r og r a m m a b l e  r ea d  on l y m em or y
E IA E lec t r on ic  In d u s t r ies  A ss o c ia t i on
E M C e le c t r om a g n e t ic  c o m p a t ib i l i t y
E M C D B e la s t om er  m od i f ie d  ca s t  d ou b l e  ba s ed  p r o p e l la n ts
F F T F a s t  F ou r ie r  T r an s fo r m
G L O N A S S g lo ba l  n a v ig a t ion  sa tel l i te  s ys t em
G P S g lo ba l  p os i t i on in g  s ys t em
H B T h e te r o - b ip o la r  tr a n s is to r s
H D D R h igh  d en s i ty  d ig i ta l  r ec o r d in g
H E M T h igh  e lec t r on  m o b i l i t y  t r a n s is to r s
IC A O In te rn a t ion a l C iv i l  Av ia t ion  O rg a n isa t ion
IE C In te rn a t ion a l E lec t r o - te ch n ica l  C om m is s i on
IE E E In s t i tu te  o f E le c t r ica l  an d  E lec t r on ic  E n g in ee r s
IF O V in s tan tan eou s- f i e ld - o f- v i e w
IL S in s tr u m en t  lan d in g  sys t em
IR IG in te r -r an g e  in s t r u m en ta t ion  g r ou p
IS A R in ve r se  s yn th e t ic  a p e r tu r e  r a d a r
IS O In te rn a t ion a l O rg an iz a tion  fo r  S ta n d a r d iza t ion
IT U In te rn a t ion a l Te lec o m m u n ica t ion  U n ion
J IS Ja p a n es e  In d u s t r ia l S ta n d a r d
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JT J ou l e -T h om s on
L I D A R l ig h t d e te c t ion  a n d  r an g in g
L R U l in e  r ep la cea b l e  u n i t
M A C m es sa g e  a u th en t ica t ion  cod e
M a ch r a tio  o f sp ee d  o f a n  o b jec t  t o  sp e ed  o f s ou n d  (a ft e r  E r n s t M a ch )
M L S m ic r o w a v e  la n d in g  s ys t em s
M O C V D m eta l  o rg a n ic  ch em ica l  va p ou r  d ep o s i t ion
M R I m a g n e t ic  r es on a n ce  im a g in g
M T B F m ea n - t im e- b e t w e en - fa i lu r es
M t op s m i l l ion  th eo r e t ica l  op e r a t ion s  p e r  sec on d
M T T F m ea n - t im e- t o - fa i lu r e
N B C N u c lea r,  B i o l og i ca l  a n d  C h em ica l
N D T n on -d es t r u c t i v e  tes t
PA R p r ec is i on  a p p r oa ch  r a d a r
P IN p er s on a l  id en t i f i ca t ion  n u m ber
p p m p a r ts  p e r  m i l l ion
P S D p o w er  sp e c t r a l  d en s i ty
Q A M q u a d r a tu r e -a m p l i tu d e -m od u la t ion
R F r a d io  fr eq u en c y
R P V r em ot e l y p i lo t ed  a i r  veh ic le s
S A C M A S u p p l i e r s  o f A d va n c ed  C om p o s i te  M a te r ia ls  A ss o c ia t i on
S A R s yn th e t ic  a p e r tu r e  r a d a r
S C s in g le  c r ys ta l
S L A R s id e l o o k in g  a ir b o r n e  r a d a r
S M P T E S o c ie t y  o f M o t ion  P ic tu r e  a n d  Te le v is i on  E n g in ee r s
S R A sh op  r ep la c ea b l e  a ss em b l y
S R A M sta t ic  r an d om  a c c ess  m em or y
S R M S A C M A  R e c om m en d ed  M e th od s
S S B s in g le  s id e ba n d
S S R se c on d a r y su r ve i l la n ce  r a d a r
T C S E C tr u s ted  c om p u te r  s ys t em  e va lu a t i on  c r i te r ia
T IR to ta l  in d ica ted  r ea d in g
U T S u l t im a te  ten s i le  s t r en g th
V O R v er y h ig h  fr eq u en c y  om n i -d i r ec t i on a l  r an g e
YA G y t t r iu m /a lu m in u m  g a rn e t
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S TAT E M E N T S O F  U N D E R S TA N D IN G  A N D  VA L ID IT Y
N O T E S

In ta n g ib le  Tr a n sfer s  o f S of tw a re a n d Te c h n o log y

P a r t ic ip a t in g  S ta tes  r ec og n iz e  th a t i t  i s  im p o r tan t  to  h a ve  c om p r eh en s i v e  c on t r o ls  on  l i s ted  " s o ft w a r e "  a n d
" te ch n o lo g y " ,  in c lu d in g  con t r o ls  on  in tan g ib le  t r an s fe r s .  P a r t ic ip a t in g  S ta tes  a lso  r e c og n iz e  th a t i t  i s  im p o r tan t to
c on t in u e  d ee p en in g  un d e r s tan d in g  o f h o w  a n d  h o w  m u ch  to  c on t r o l  th ose  t r a n s fe r s .  T h ose  c ou n t r ies  cu r r en t ly  n o t
h a v in g  leg is la t ion  to  p e r m i t  con t r o l  sh ou ld  c on s id e r  w h a te v e r  a c t ion  is  n ece ssa r y t o  a d d r ess  th is  issu e .

D U A L - U S E  L I S T  O F  G O O D S  A N D  T E C H N O L O G I E S

G e n e ra l Tec h n o log y  N ote  (N F  (9 5 ) C A  W P  1 )

G o v er n m en ts  a g r ee  th a t  th e  tr an s fe r  o f " t e ch n o log y "  a c co r d in g  to  th e  G en er a l  Tech n o lo g y N o t e ,  fo r  " p r od u c t i on "
o r  " d e v e l op m en t"  o f i te m s  on  th is  l i s t  sh a l l be  t r ea ted  w i th  v ig i la n ce  in  a cc o r d a n ce  w i th  n a t ion a l p o l ic i es  a n d  th e
a im s  o f th is  r eg im e .

G e n e ra l Tec h n o log y  N ote  (W G 2  G T N  T W G /W P 1  R e v ise d  2 )

I t  i s  u n d e r s too d  th a t M em b er  G o v e r n m en ts  a r e  ex p ec t ed  t o  ex e r c is e  c on t r o ls  on  in tan g ib le  " t ech n o l og y "  a s  fa r  a s
th e  sc op e  o f th e i r  leg is la t ion  w i l l  a l lo w.

G e n e ra l S of tw a re N ote  (N F  (9 5) C A  W P  1 )

G o v er n m en ts  a g r ee  th a t  th e  tr an s fe r  o f " s o ft w a r e " ,  fo r  " p r od u c t ion "  o r  " d e v e l op m en t"  o f i tem s  on  th is  l i s t  sh a l l  be
t r ea ted  w i th  v ig i la n ce  in  a cc o r d a n ce  w i th  n a t ion a l  p o l ic ies  a n d  th e  a im s  o f th is  r eg im e .

S ta te m e n t  o f  U n d e r sta n d in g - m e d ic a l e q u ip m e n t  (N F  (9 6 ) D G  P L /W P 1 )

P a r t ic ip a t in g  cou n t r ies  a g r ee  th a t eq u ip m en t  sp e c ia l l y  d es ig n ed  fo r  m ed ica l  en d -u s e  th a t in co r p o r a tes  a n  item
c on t r o l led  in  th e  D u a l - U s e  L i s t  i s  n o t  con t r o l led .
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C a teg or y  2

2 .B .1 .
Va l id i t y  N o t e 2 .B .1 .  is  va l id  u n t i l  5  D ec em b er  2 0 0 1  a n d  r en e w a l  o f th e  a g r eed  p a r a m ete r s  wi l l  r eq u i r e

u n a n im ou s  c on s en t .

S ta tem en t  o f U n d er s ta n d in g

P a r t ic ip a t in g  S ta tes  th r ou g h  th e  E x p e r t  G r ou p  u n d er ta k e ,  a s  a  m a tte r  o f h ig h  p r io r i ty,  to  h o ld  d is cu ss i on s  to
id en t i f y  t e ch n ica l  c r ite r ia ,  i f  an y,  th a t  be t te r  q u a l i f y  th e  con t r o ls  o f m a ch in e  too l s .  In  a cc o r d a n ce  w i th  E x p e r t
G r ou p  w o r k  p r a c t ice ,  th is  sh a l l be  d on e  ta k in g  in to  a cc o u n t  th e  c r i te r ia  fo r  th e  se le c t i on  o f D u a l -U s e  g o o d s .

U n d er  th e  a bo v e  c on d i t ion  th e  Va l id i ty  N o t e  t o  2 .B .1 .  is  p r o l on g ed  fo r  a n  a d d i t ion a l yea r  w i th o u t  th e  p os s i b i l i t y
fo r  fu r th e r  ex ten s ion .

2 .E .3 . f .
Va l id i t y  N o t e T h e  c on t r o l  o f d ia m on d - l ik e  ca r b on  tech n o l og y  in  2 .E .3 . f .  i s  va l id  u n t i l  5  D ec em b er  2 0 0 1  a n d  its

r en e w a l  fo r  a n  a d d i t ion a l on e - ye a r  p e r iod  w i l l  r eq u i r e  u n an im ou s  c on s en t .

C a teg or y  3  a n d  C a te g or y  5  - P a r t 1

IT U  d e c on t r o l  N o t es  t o  3 .A .1 .b .1 . ,  3 .A .1 .b .2 . ,  3 .A .1 .b .8 .  an d  5 .E .1 .c .4 .b .

S ta tem en t  o f U n d er s ta n d in g

P a r t ic ip a t in g  S ta tes  a g r ee  th a t th e  d e fin i t ion  "A l lo ca ted  b y  th e  IT U "  w i l l  a lw a ys  r e f le c t  th e  cu r r en t ed i t ion  o f th e
IT U  R a d i o  R e g u la t ion s  a n d  h en ce  a g r ee  th a t th e  ed i t ion  in  th is  d e fin i t ion  w i l l  b e  a m en d e d  im m ed ia te l y  w h en
n ec es sa r y.

Va l id i t y  N o t e T h e  d ec on t r o l  N o t es  t o  3 .A .1 .b . l . ,  3 .A . l .b .2 . , 3 .A .1 .b .8 .  a n d  5 .E .1 .c .4 .b .  a r e  va l id  u n t i l
5  D e ce m b er  2 0 0 1  a n d  th e ir  r en ew a l  w i l l  r eq u i r e  u n an im ou s  c on s en t .  I f  th e r e  is  n o  c on sen su s  to
r en e w  th ese  N o te s ,  th e  d ec on t r o l  N o t es  o f 3  D e ce m b er  1 9 9 8  (W A -L I S T  (9 8 )  1 )  wi l l  b e
r e - in tr od u c ed .
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C a teg or y  9

9 .E .2 .
S ta tem en t  o f U n d er s ta n d in g

"D e v e l op m en t"  o r  " p r od u c t i on "  " tech n o l og y "  c on t r o l led  b y  9 .E .  fo r  g a s  tu r b in e  en g in es  r em a in s  con t r o l led  w h en
u s ed  a s  "u s e "  " t e ch n o log y "  fo r  r ep a ir,  r ebu i ld  a n d  o ve r h a u l .  E x c lu d ed  fr om  c on t r o l  a r e :  tech n ica l  d a ta , d r a w in g s
o r  d o cu m en ta t ion  fo r  m a in ten an ce  a c t i v i t ies  d i r e c t l y  a s so c ia ted  w i th  ca l ib r a t ion ,  r em o va l  o r  r ep la cem en t  o f
d a m a g ed  o r  u n se r v ic ea b l e  l in e  r ep la cea b le  u n i ts ,  in c lu d in g  r ep la c em en t  o f w h o l e  en g in es  o r  en g in e  m od u le s .

D E F I N I T I O N  O F  T E R M S  U S E D  I N  T H E S E  L IS T S

S ta tem en t  o f U n d er s ta n d in g

P a r t ic ip a t in g  S ta tes  n o te  th a t , in  th ese  L is t s ,  w o r d s  a n d  te r m s  a p p ea r in g  u n d e r  'D e fin i t ion s  o f Te r m s u s ed  in  th ese
L is ts ' ,  i f  u s ed  in  th e i r  u n d e fin ed  fo r m s ,  ta k e  th e ir  com m o n  o r  d ic t ion a r y m ea n in g s . G o v e r n m en ts  a r e  ex p e c t ed  to
p r ese r v e  th ese  d is t in c t i on s ,  a s  fa r  a s  n a t ion a l  lan g u a g es  a n d  leg is la t ion  a l lo w,  w h en  th e  L is ts  a r e  tr an s la ted  in to
n a t ion a l leg is la t ion .  (S ee  a ls o  N o t e  2  to  'D e fin i t ion s  o f Te r m s u s ed  in  th ese  L is ts ') .


