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  This  invention  relates  to  an  alarm  and  control  system 
for  semiconductor  manufacturing  plants  which  is  capable  of 
detecting  the  leaking  processing  gas  both  in  gaseous  state 
and  in  a  state  that  it  is  generating  combustion  products  as 
a  result  of  its  reaction  with  oxigen  in  air  and  combustion, 
and  of  performing  adequate  controls  before  or  in  incipient 
stage  of  fire. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   an  a l a r m   and  c o n t r o l  

system  for   s e m i - c o n d u c t o r   f a c t o r i e s   o r   t h e   l i k e   w h i c h  

can   d e t e c t   a  f i r e   or   t h e   l e a k a g e   o f   t r e a t m e n t   g a s e s   w h i c h  

a r e   g e n e r a t e d   d u r i n g   t h e   m a n u f a c t u r i n g   p r o c e s s   in   a  v e r y  

l a r g e - s c a l e   i n t e g r a t i o n   (LSI)   f a c t o r y   and   a l s o   s u i t a b l y  

c o n t r o l s   t h e   m a n u f a c t u r i n g   p r o c e s s   as  w e l l   as   a  

p r o t e c t i o n   d e v i c e   s u c h   as   f i r e   e x t i n g u i s h i n g   e q u i p m e n t .  

In  s e m i - c o n d u c t o r   f a c t o r i e s   f o r   very  L S I ' s ,   e t c .  

w h i c h   h a v e   r e c e n t l y   b e e n   m a k i n g   r a p i d   p r o g r e s s ,   a t   t h e  

t i m e   o f   a p p l y i n g   an  i s o l a t i o n   f i l m   to   a  s i l i c o n   w a f e r   a  

s i l a n e   g a s   i s   u t i l i z e d ,   b u t   s u c h   a  t r e a t m e n t   g a s   i s   n o t  

o n l y   p o i s o n o u s ,   b u t   a l s o   d a n g e r o u s   s i n c e   when  t h e   c o n c e n t r a t i o n  



o f  t h e   g a s   b e c o m e s   2  to   5%  o r   more   i t   r e a c t s   to  o x y g e n  

in  t h e   a i r   to  be  i g n i t e d   and   b u r n .   In  f a c t ,   a  f i r e   h a s  

o c c u r r e d   in   a  c e r t a i n   LSI  f a c t o r y   p o s s i b l y   caused  by  l e a k a g e   o f  

t h i s   g a s ,   and  brought   about   enormous  l o s s e s ,  

In  v i e w   of   s u c h   a  s i t u a t i o n   t h e   p r e s e n t   i n v e n t i o n  

a i m s   a t   p r o v i d i n g   an  a l a r m   and   c o n t r o l   system  f o r  

s e m i - c o n d u c t o r   f a c t o r i e s   o r   t h e   l i k e   w h i c h   can   d e t e c t  

l e a k e d   t r e a t m e n t   gas   w h e t h e r   in   t h e   s t a t e   of  t h e  

g a s   i t s e l f   or   in   t h e   s t a t e   of   p r o d u c t s   o f  

c o m b u s t i o n   as  a  r e s u l t   o f   c o m b u s t i o n   due  to   i t s   r e a c t i o n  

to  o x y g e n   in   t h e   a i r   so  t h a t   an  a p p r o p r i a t e   c o n t r o l  

c an   be  c a r r i e d   o u t   e i t h e r   b e f o r e   t h e   o c c u r a n c e   o f   o r   a t  

t h e   i n i t i a l   s t a g e s   of   a  f i r e .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   b e l o w   i n  

r e f e r e n c e   to   t h e   a t t a c h e d   d r a w i n g s   c o n c e r n i n g   i t s   o n e  

e m b o d i m e n t   as  u t i l i z e d   in   a  CVD  ( C h e m i c a l   V a p o r   D e p o s i t i o n )  
a s s o c i a t e d   a p p a r a t u s e s  

a p p a r a t u s   as  w e l l   a s / u s e d   a t   t h e   t i m e   o f   a p p l y i n g   a n  

i n s u l a t i o n   f i l m   to  a  s e m i - c o n d u c t o r   w a f e r .  

In  F i g .   1,  t h e   r e f e r e n c e   n u m e r a l   1  i s   a  s i l a n e   g a s  

c y l i n d e r ,   2  i s   an  a m m o n i a   g a s   c y l i n d e r ,   3  i s   a  h o u s i n g   t o  

h o u s e   t h e s e   c y l i n d e r s ,   6  i s   a  n i t r i d e   f i lm  f o r m i n g  

d e v i c e   (CVD)  to   form  an  i n s u l a t i n g   f i l m   on  a  s e m i - c o n d u c t o r  

w a f e r   by  s u p p l y i n g   s i l a n e   and  a m m o n i a   g a s e s   t h r o u g h   p i p e s  

4  and  5  r e s p e c t i v e l y ,   8  i s   a  s c a v e g i n g   d e v i c e  

w h i c h   f o r c e d l y   o x i d i z e s , n a m e l y   to   t r e a t   by  c o m b u s t i o n  

t h e   u n r e a c t e d   s i l a n e   g a s   d i s c h a r g e d   from  t h e   d e v i c e   6 

t h r o u g h   a  p i p e   7  w i t h   o x y g e n   b e i n g   s u p p l i e d ,   10  i s   a  



d e t e c t i o n   box  p r o v i d e d   b e t w e e n   p i p e s   9  to   m o n i t o r   t h e  

s t a t e   of   t h e   gas   to  be  d i s c h a r g e d   to  an  e x h a u s t   d u c t   1 1  

f rom  t h e   scaveging   d e v i c e   8,  12  i s   a  v a c u u m   pump  t o  

make  the  CVD  6  vacuous,   and  13  i s   an  e x h a u s t  

vent  for  the  r o o m  a i r .   The  h o u s i n g   3  and  t h e  

d e t e c t i o n   box  10  a r e   p r o v i d e d   w i t h   g a s   d e t e c t o r s   G1,  G 2 ,  

r e s p e c t i v e l y ,   to  d e t e c t   t h e   l e a k a g e   of   t h e   t r e a t m e n t  

g a s e s   s u c h   as  s i l a n e   g a s ,   e t c .   and  f i r e   d e t e c t o r  

D1  and   D2,  r e s p e t i v e l y ,   to   d e t e c t   t h e   p r o d u c t s   o f  

c o m b u s t i o n   f rom  t h e   b u r n i n g   of  t h e   g a s e s .   As  t h e   g a s  

d e t e c t o r s   G1,  G2,  a l t h o u g h   a  p h o t o e l e c t r i c   t y p e   g a s  

d e t e c t o r   in   w h i c h   t h e   l i g h t   s c a t t e r e d   by  t h e   g a s   p a r t i c l e s  

i s   d e t e c t e d   c an   be  u s e d ,   a  g a s   d e t e c t o r   as  d i s c l o s e d   i n  

J a p a n e s e   L a i d   Open  P a t e n t   P u b l i c a t i o n   No.  1 4 3 8 0 / 1 9 8 0   i s  

p r e f e r a b l y   u t i l i z e d   in   t h e   e m b o d i m e n t   shown  h e r e   w h i c h  

o p e r a t e s   on  t h e   b a s i s   of   such  phemonena  t h a t   when  a  m e t a l  

o x i d e   s e m i - c o n d u c t o r   w h i c h   c o n t a i n s   p l a t i n u m   b l a c k   i n  

t h e   c o m p o s i t i o n   of   s t a n n i c   o x i d e   known  by  t h e   a b o v e   p a t e n t  

as  a  d e t e c t i n g   e l e m e n t   f o r   c a r b o n   m o n o x i d e ,   i s   a g e d   i n  

a n a t m o s p h a r e   of   s i l a n e   g a s   i t   r e s p o n d s   to   low  c o n c e n t r a t i o n s  

of   s i l a n e   g a s   of   0 .2   to   0.5%  and  a b o v e .   As  t h e   f i r e   d e t e c t o r  

to   d e t e c t   t h e   p r o d u c t s   of   c o m b u s t i o n   e v e n   t h o u g h   a  

p h o t o e l e c t r i c   or   i o n i z a t i o n   t y p e   smoke   d e t e c t o r   c a n   b e  

u t i l i z e d ,   j u d g i n g   f rom  t h e   c h a r a c t e r i z i n g   c u r v e s   s h o w n  

in  F i g .   3  w h e r e i n   t h e   o u t p u t s   of   t h e s e   d e t e c t o r s   and  t h e  

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



gas   a r e   i l l u s t r a t e d   as  t h e   o r d i n a t e   and   t h e   a b s c i s s a ,  

r e s p e c t i v e l y ,   t h e   i o n i z a t i o n   smoke   d e t e c t o r   (b)  h a s   a  

more  e f f e c t i v e   t h a n   t h e   p h o t o e l e c t r i c   t y p e   s m o k e  

d e t e c t o r   (a)  in  d e t e c t i n g   t h e   p r o d u c t s   o f   c o m b u s t i o n   o f  

t h e   s i l a n e   g a s ,   t he   f o r m e r   d e t e c t i n g   t h e   g e n e r a t i o n   o f  

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

As  shown  in   F i g .   2,  among  t h e   g a s   and   f i r e   d e t e c t o r s  

G1,  G 2  a n d   D1,  D2,  t h e   g a s   d e t e c t o r   G1  and  t h e   f i r e  

d e t e c t o r   D1  p r o v i d e d   in   t h e   h o u s i n g   3  a r e   c o n n e c t e d   t o  

a  f i r s t   O R - c i r c u i t   OR1,  and  t h e   g a s   d e t e c t o r   G2  a n d  

t h e   f i r e   d e t e c t o r   D2  p r o v i d e d   in   t h e   d e t e c t i o n   box  1 0  

a r e   c o n n e c t e d   d i r e c t l y   and  t h r o u g h   an  i n v e r t e r   I  

r e s p e c t i v e l y   to   a  s e c o n d   OR  c i r c u i t   OR2,  t h e   o u t p u t s  

of   t h e  O R , ,   and  O R 2  b e i n g   c o n n e c t e d   to   a  t h i r d   O R - c i r c u i t ,  

OR3,  a n d i h e   o u t p u t   of   OR3  i s   c o n n e c t e d   to   a  r e l a y  

m e a n s   w h i c h   a p p r o p r i a t e l y   c o n t r o l s   t h e   m a n u f a c t u r i n g  

p r o c e s s   of   t h e   s e m i - c o n d u c t o r   o r   a  d e v i c e   f o r   p r e v e n t i o n  

of   d i s a s t e r s   s u c h   as  a  f i r e   a l a r m   o r   a  f i r e   e x t i n g u i s h i n g  

d e v i c e .  

O p e r a t i o n   of   t h e   a p p a r a t u s   d e s c r i b e d   a b o v e   i s  

as  f o l l o w s .  

The  n i t r i d e   f i lm  forming  d e v i c e   6  has   s e m i - c o n d u c t o r  

w a f e r s   c o n t a i n e d   t h e r e i n ,   and  a f t e r   i t   i s   made  vacuous  by  t h e  

v a c u u m   pump  12,   t h e   s i l a n e   and  a m m o n i u m   g a s   c y l i n d e r s   1  a n d  

2  a r e   o p e n e d   to   s u p p l y   t h e   s i l a n e   and   a m m o n i a   g a s e s   to   t h e  

d e v i c e   6,  w h e r e b y   n i t r i d e   f i lms  n e c e s s a r y   f o r   t h e   s e m i -  

c o n d u c t o r   w a f e r s ,   i .   e.  i n s u l a t i n g   f i l m s   a r e   made  to   b e  

g e n e r a t e d   t h e r e o n .   The  g a s e s   w h i c h   c o n t a i n   t h e   u n r e a c t e d   g a s e s  



a f t e r   t h e   t r e a t m e n t   a r e   f o r c i b l y   o x i d i z e d   in   t h e  

scavaeg ing   d e v i c e   8  and  d i s c h a r g e d   f r o m   t h e  

e x h a u s t   d u c t   11  t h r o u g h   t h e   p i p e   9  as  a  s a f e   g a s .  

In  t h i s   s t a t e ,   s h o u l d   s i l a n e   g a s   l e a k   f r o m  

t h e   s i l a n c e   g a s   c y l i n d e r   1  in   an  a m o u n t   t h a t   i s   o f   a  

d e g r e e   i n s u f f i c i e n t   to   r e a c t   to  o x y g e n   in   t h e   a i r .  

and  to  burn,   t h e   g a s   d e t e c t o r   G1  i s   o p e r a t e d  

to   d e t e c t   t h e   g a s   i t s e l f .   If   a  la rge   a m o u n t   of   s i l a n e  

g a s   l e a k e d   f r o m   t h e   s i l a n e   g a s   c y l i n d e r   1   and 

t h e   g a s   p r o m p t l y   r e a c t s   to  t h e   o x y g e n   and  

b u r n s ,   t h e   f i r e   d e t e c t o r   D1  i s   o p e r a t e d   by  t h e   p r o d u c t s   o f  

c o m b u s t i o n   t h r o u g h   t h e   O R - c i r c u i t s ,   i .   e.   OR1  and  OR3 

so  t h a t   a  c o n t r o l   m e a n s   n o t   shown  i s   o p e r a t e d   w h i c h  

c o n t r o l s   a  d e v i c e   f o r   p r e v e n t i o n   of   d i s a s t e r s   s u c h   as  a  
o r  

f i r e   a l a r m ,   a  f i r e   e x t i n g u i s h i n g   d e v i c e   / t h e   m a n u f a c t u r i n g  

p r o c e s s .   As  to   t h e   d e t e c t i o n   box  10,  d u r i n g   n o r m a l  

o p e r a t i o n   of   t h e  :   s caveg ing   d e v i c e   8,  t h e   b u r n t  

o u t   p r o d u c t s   of   c o m b u s t i o n   a r e   d i s c h a r g e d   to   t h e   e x h a u s t  

d u c t   11  t h r o u g h   t h e   p i p e   9.  T h e r e f o r e ,   n e i t h e r   t h e   g a s  

d e t e c t o r   G2  n o r   t h e   f i r e   d e t e c t o r   D2  ope ra t e   the  O R - c i r c u i t .   OR2 

because  of  o p e r a t i o n   of  the  i n v e r t e r .   S h o u l d   t h e  

s i l a n e   g a s   be  d i s c h a r g e d   w i t h o u t   b e i n g   t r e a t e d   due   t o  

t r o u b l e   in   t h e   s caveg ing   d e v i c e   8,  e i t h e r   t h e  

g a s   d e t e c t o r   G2  d i r e c t l y   o r   t h e   f i r e   d e t e c t o r   D2  t h r o u g h  

t h e   o p e r a t i o n   of   t h e   i n v e r t e r   I  o p e r a t e   t h e   O R - c i r c u i t ,  



OR2,  so   t h a t   a  r e l a y   m e a n s   n o t   shown  i s   o p e r a t e d   w h i c h  

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

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

e x t i n g u i s h i n g   d e v i c e ,   o r   t h e   l i k e .  

A l t h o u g h   i n  t h e   a b o v e   e m b o d i m e n t   t h e   g a s   d e t e c t o r   a n d  

t h e   smoke   d e t e c t o r   a r e   s e p a r a t e l y   p r o v i d e d   t h e   two  d e t e c t o r s  

may  be  i n t e g r a l l y   c o n s t i t u t e d   and  t h e   c i r c u i t   shown  in   F i g .  

2  may  be  i n c o r p o r a t e d   w i t h   t h e m .  

As  s t a t e d  a b o v e ,   t h e   p r e s e n t   i n v e n t i o n   r e v e a l s   s u c h  

an  e f f e c t   as   p r o v i d i n g   an  a l a r m   and  c o n t r o l   system  f o r  

s e m i - c o n d u c t o r   f a c t o r i e s   o r   t h e   l i k e   in   w h i c h   s i n c e   a t  

l o c a t i o n s   w h e r e   p o i s o n o u s   and  i n f l a m m a b l e   t r e a t m e n t   g a s e s  

a r e   u s e d   s u c h   as   i n   a  s e m i - c o n d u c t o r   m a n u f a c t u r i n g   p r o c e s s  

e t c .   g a s   d e t e c t o r s   to   d e t e c t  l e a k a g e   of   t h e   t r e a t m e n t   g a s e s  

t h e m s e l v e s   and   f i r e   d e t e c t o r s   to   d e t e c t   t h e   p r o d u c t s   o f  

c o m b u s t i o n   r e s u l t i n g   f r o m   c o m b u s t i o n   o f   t h e   g a s e s   a r e  

p r o v i d e d   so  t h a t   e i t h e r   t y p e   o f   l e a k a g e   of   t h e   g a s e s   can   b e  

d e a l t - w i t h ,   a l l o w i n g   an  a p p r o p r i a t e   c o n t r o l   b e f o r e   or   a t  

t h e   e a r l y   s t a g s   o f   f i r e   b r e a k i n g   o u t .  

B r i e f   D e s c r i p t i o n   o f   t h e   D r a w i n g s  

F i g .   1  i s   a  s c h e m a t i c a l   v i e w   of   one   e m b o d i m e n t   of   t h e  

p r e s e n t   i n v e n t i o n ,   F i g .   2  i s   i t s   c i r c u i t   d i a g r a m ,   a n d  

F i g .   3  i s   t h e   c h a r a c t e r i s t i c   c u r v e s   o f   a  p h o t o e l e c t r i c  

t y p e   smoke   d e t e c t o r   and  an  i o n i z a t i o n   t y p e   smoke   d e t e c t o r .  



1.  An  a l a r m   and  c o n t r o l   sys tem  f o r   s e m i - c o n d u c t o r  

f a c t o r i e s   o r   t h e   l i k e   c h a r a c t e r i z e d   in   t h a t   a t   l o c a t i o n s  

w h e r e   p o i s o n o u s   and   i n f l a m m a b l e   t r e a t m e n t   g a s e s   s u c h   a s  

s i l a n e   g a s ,   e t c .   a r e   u s e d   as  in   t h e   m a n u f a c t u r i n g  

p r o c e s s   of  s e m i - c o n d u c t o r s ,   e t c .   gas   d e t e c t o r s   t o  

d e t e c t   t h e   l e a k a g e   o f   s a i d   t r e a t m e n t   g a s e s   and  f i r e  

d e t e c t o r s   to   d e t e c t   p r o d u c t s   of  c o m b u s t i o n   of   s a i d  

t r e a t m e n t   g a s e s   a r e   p r o v i d e d ,   and  t h a t   any   c h a n g e s  

in  o u t p u t   of   e i t h e r   s a i d   g a s   d e t e c t o r s   or   s a i d   f i r e  

d e t e c t o r s   c a u s e   an  a l a r m   to   i s s u e   and  t h e   c o n t r o l   of  a  

p r o t e c t i o n   d e v i c e   s u c h   as  a  f i r e   e x t i n g u i s h i n g  

d e v i c e   as   w e l l   as   t h e   c o n t r o l   of   s a i d   m a n u f a c t u r i n g  

p r o c e s s   of  s a i d   s e m i - c o n d u c t o r s ,   e t c .  

2.  An  a l a r m   and  c o n t r o l   system  f o r   s e m i - c o n d u c t o r  

f a c t o r i e s   or   t h e   l i k e   as  c l a i m e d   in  c l a i m   1  w h e r e i n  a .  

f i r e   d e t e c t o r s   w h i c h   h a v e   i n v e r t e r s   p r o v i d e d   a t  

t h e i r   o u t p u t s   and  s a i d   g a s   d e t e c t o r s   a r e   i n s t a l l e d  

in  an  e x h a u s t   d u c t .  



3.  An  a l a r m   and  c o n t r o l   system  f o r   s e m i - c o n d u c t o r  

f a c t o r i e s   or   t h e   l i k e   as  c l a i m e d   in  c l a i m   1  w h e r e i n  

s a i d   g a s   d e t e c t o r s   and  s a i d   f i r e   d e t e c t o r s   a r e  

i n s t a l l e d   in  a  h o u s i n g   in  w h i c h   c y l i n d e r s   of   s a i d  

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

4.  An  a l a r m   and  c o n t r o l   system  f o r   s e m i - c o n d u c t o r  

f a c t o r i e s   o r   t h e   l i k e   as  c l a i m e d   in  any   one   o f  

c l a i m s   1  to   3  w h e r e i n   t h e   d e t e c t i n g   e l e m e n t   o f   s a i d  

g a s   d e t e c t o r   c o m p r i s e s   a  m e t a l   cxide  s e m i - c o n d u c t o r .  

5.  An  a l a r m   and   c o n t r o l   system  fo r .   s e m i - c o n d u c t o r  

f a c t o r i e s   o r   t h e   l i k e   as  c l a i m e d   in   any  one   of   c l a i m s  

1  to   3  w h e r e i n   s a i d   f i r e   d e t e c t o r   i s   an  i o n i z a t i o n  

t y p e   smoke   d e t e c t o r .  




	bibliography
	description
	claims
	drawings

