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@  An  auxiliary  circuit  in  a  circuitry  comprising  C-MOS  integrated  circuit  components. 

  Detection  of  failures  in  an  electronic  circuit  (x),  com- 
prising  one  or  more  integrated-circuit  components  of  the 
C-MOS  type.  For  this  detection-method  an  auxiliary  circuit 
(Tr,  Th)  is  provided,  which  is  appropriate  for  monitoring  the 
current-collection  (I1)  by  the  circuit  and  generating  a  failure- 
signal,  as  soon  as  the  monitored  current-collection  exceeds 
a  pre-adjusted  thresholdlevel. 



The  invention  r e l a t e s   to  a  c i r c u i t   comprising  one  or  more  IC-components 
of  the  C-MOS  type,  means  being  provided  to  detect  f a i l u r e s   in  the  compo- 
nents  of  the  c i r c u i t .  

Such  c i r c u i t s   are  general ly   used  in  c o n t r o l - c i r c u i t s   o f  

(control)   processes  of  various  nature.   As  an  example,  reference  may  be 

made  to  a  control   c i r cu i t   for  an  e l ec t ron i c   b u r n e r - i g n i t i o n   dev ice .  

The  so-ca l led   double  ' f a i l - s a f e ' - p r i n c i p l e   may  be  used  as  a 

provision  for  detect ing  f a i l u re s   in  the  components  of  the  c i r c u i t .   This  

p r inc ip le   means  that  two  i den t i ca l   c i r c u i t s   must  be  provided,  connected 

in  p a r a l l e l ,   in  which  the  outputs  of  the  corresponding  sect ions  of  the  

c i r c u i t s   are  compared  by  a  comparator  and  in  which  a  s ignal ,   unequal  to  

zero,  is  considered  as  a  f a i l u r e .   One  of  the  p a r a l l e l   connected  c i r c u i t s  

may  be  considered  as  the  proper  c o n t r o l - c i r c u i t ,   while  the  other  performs 
the  function  of  a  compar ing-c i rcui t .   A  disadvantage  of  this  p r inc ip le   i s ,  

that  the  f a i lu re -chance   is  doubled,  while  both  c i r c u i t s   are  to  be  a d j u s t e d  

prec ise ly   one  with  respect  to  the  other.  In  addi t ion,   this  de tec t ion  p r i n -  

ciple  involves  subs t an t i a l   increase  of  the  cost  price  in  comparison  wi th  

a  single  c i r c u i t .  

The  invention  aims  at  overcoming  the  above-mentioned  d i s advan tage  
and  for  this  purpuse  it  makes  use  of  the  property,   that  the  IC's  of  t he  

C-MOS  type,  applied  in  the  c i r c u i t ,   have  a  low  and  cont ro l led   c u r r e n t - c o l -  

lec t ion   and  that  a  f a i lu re   of  such  an  IC  is  expressed  in  a  s i g n i f i c a n t   i n -  

crease  of  the  c u r r e n t - c o l l e c t i o n .  

The  " f a i l   s a f e " - c i r c u i t   proposed  by  the  invention  is  c h a r a c t e r i z e d  

by  auxi l ia ry   c i r cu i t   for  detect ing  f a i l u r e s ,   which  is  adapted  to  moni tor  

the  c u r r e n t - c o l l e c t i o n   by  the  c i r cu i t ,   and  to  generate  a  f a i l u r e - s i g n a l ,   a s  

soon  as  the  monitored  c u r r e n t - c o l l e c t i o n   exceeds  a  p re -ad jus ted   t h r e s h o l d -  

l e v e l .  
The  said  auxi l ia ry   c i r cu i t   may  be  r ea l i sed   in  a  simple  and  inexpen-  

sive  way.  In  a  p r ac t i ca l   embodiment,  the  auxi l ia ry   c i r cu i t   includes  a  v o l t a g e -  

regula tor ,   having  i ts   cont ro l - input   connected  to  a  t h y r i s t o r ,   by  which  t h e  

vo l t age - r egu l a to r   may  be  switched  on  and  off  r e spec t ive ly ;   a  t r a n s i s t o r   w i t h  

an  a d j u s t m e n t - c i r c u i t ,   adapted  to  make  the  t r a n s i s t o r   issue  a  s i gna l , a s   soon 

as  the  c u r r e n t - c o l l e c t i o n   by  the  c i rcu i t   exceeds  a  p re-ad jus ted   t h r e s h o l d -  

level ,   r e su l t ing   in  the  vo l t age - regu la to r   and  the  power-supply  of  the  c i r c u i t  

being  switched  o f f .  



Pre fa reb ly ,   the  components  of  the  aux i l i a ry   c i r c u i t   are  s e l e c t e d  

and  connected  in  such  a  way,  that  in  the  event  of  a  f a i l u r e   in  one  of  the  

components  of  the  aux i l i a ry   c i r c u i t ,   the  power-supply  of  the  c i r cu i t   will   be 

switched  off  in  the  same  way,  as  described  above  with  reference  to  the  main 

c i r c u i t .  
The  invent ion  wil l   be  h e r e i n a f t e r   fur ther   described  with  r e f e r e n c e  

to  the  drawing,  in  which  a  p r a c t i c a l   embodiment  of  the  aux i l i a ry   c i r cu i t   i s  

shown. 

The  c i r c u i t   shown  in  the  drawing  is  supplied  by  a  supp ly -vo l t age  

V0,  which  in  praxis  may  have  a  value  between  15  and  24V.  The  voltage  V0  i s  

t r a n s f e r r e d   to  a  fixed  voltage  of  12V  by  the  v o l t a g e - r e g u l a t o r   IC1  and  the  

r e s i s t o r s   RI  and  R4.  The  r e s i s t o r s   R1  and  R4  are  se lec ted   in  such  a  way, 
that  there  wil l   be  a  voltage  V2  of  10,8V  across  the  r e s i s t o r   R1.  Upon  the  

supply-vol tage   V0  being  switched  on,  the  capaci tor   C3  will   cause  the  v o l -  

tage  V1  to  increase  slowly  to  a  value  of  12V.  The  voltage  V1  is  supp l i ed  

to  a  12V  f a i l u r e - r e l a y ,   so  as  to  energize  the  l a t t e r .   The  voltage  V1  i s  

also  connected  to  the  pos i t ive   supply- terminal   of  the  c i r c u i t   X,  via  r e s i s -  

tor  R5.  The  c i r c u i t   X  comprises  logic  IC's  of  the  C-MOS  type.  The  n e g a t i v e  

supply- terminal   of  the  c i r c u i t   X  is  connected  to  the  zero  voltage  of  t he  

power-supply.  Under  normal  condi t ions ,   i .e .   without  f a i l u r e s   in  the  compo- 

nents,   the  cur ren t - f low  I1  received  by  the  c i r c u i t   X  wil l   be  very  smal l .  

The  voltage  d i f fe rence   VE-VB between  the  emit ter   and  base  of  the  t r a n s i s t o r  

Tr  wil l   than  be  much  smaller  than  1V,  due  to  which  the  t r a n s i s t o r   Tr  w i l l  

be  in  i t s   b lock ings t a t e .   There  will   be  no  c o l l e c t o r c u r r e n t   IC  tlowing.  The 

diode  D2  (in  this   example  used  as  a  zener  of 0,7V)  is  applied  to  get  a  b e t -  

ter   adjustment  of  the  voltage  VE  and  of  the  t h r e s h o l d - l e v e l ,   at  which  t h e  

t r a n s i s t o r   Tr  begins  to  conduct.  The  ga te -cur ren t   IG  to  the  t h y r i s t o r   Th 

received  from  c i r cu i t   X  through  the  r e s i s t o r s   R2  and  R3  is  below  the  t h r e s -  

ho ld - l eve l ,   at  which  the  t h y r i s t o r   begins  to  conduct,  sothat  the  t h y r i s t o r  

Th  is  b locked .  

As  soon  as  a  f a i lu re   appears  in  the  c i r cu i t   X  the  cur rent - f low  I1 
will   increase  to  a  va lue  f a r   above  1000  A.  The  vol tage-drop  across  r e s i s t o r  

R5  will   increase  to  such  an  extent ,   that  the  base-vol tage   VB  of  the  t r a n s i s -  

tor  will   become  at  leas t   0,6V  below  the  emi t t e r -vo l t age   VE,  sothat  the  t r a n -  

s i s t o r   Tr  wil l   get  in  the  conduct ion-s ta te .   As  a  resu l t   of  this  a  c u r r e n t  

IC  begins  to  flow,  which  controls   the  t h y r i s t o r   Th,  via  the  c u r r e n t - d i v i d e r  

achieved  by  the  r e s i s t o r s   R3  and  R2.  The  c u r r e n t - d i v i d e r   R3,  R2  ensures  

that  the  inputcurrent   of  the  t hy r i s t o r   Th,  which  is  applied  via  t r a n s i s t o r  

Tr  from  the  12V  power-supply,  will  not  become  too  high.  The  ga te -cur ren t   IG 



will  now  have  a  value  above  the  t h r e s h o l d - l e v e l ,   at  which  the  t hy r i s t o r   ge t s  
in  the  conduc t ion- s t a t e ;   thus  the  t h y s r i s t o r   Th  begins  to  conduct.  The  capa-  
c i tor   C1 ensures  that  the  t r a n s i s t o r   Tr  will   put  enough  energy  into  the  ga te  
of  Th,  sothat  the  t h y r i s t o r   Th  will  get  into  conduction  immediately  and 

without  osc i l la t ion-phenomena.   The  r e s i s t o r   R1  is  now  short  c i rcu i ted   by  the  

t h y r i s t o r   Th,  due  to  which  the  ou tput -vol tage   V1  of  the  v o l t a g e r e g u l a t o r  
decreases  rapidly  to  1,2V.  The  power-supply  of  the  c i r cu i t   X  is  thereby  

in t e r rup ted .   The  decrease  of  V  causes  the  f a i l u r e - r e l a y   (12V),fed  by  the  

voltage  V1,  to  drop,  and  this  may  control   a  secundairy  c i r c u i t ,   i n d i c a t i n g  

a  f a i l u r e   in  the  c i r c u i t   X,  for  example  by  means  of  a  sound-or  l i g h t s i g n a l .  
The  aux i l i a ry   c i r cu i t   fur ther   comprises  a  zenerdiode  D1  of  15V 

and  a  capaci tor   C2.  The  capaci tor   C2  provides  that  the  cur rentpulses   caused 

by  swi tch ing-ac t ions   in  the  c i r cu i t   X  will   not  cause  the  t r a n s i s t o r   Tr  to  

come  into  conduction,  sothat  fa lse   c o n t r o l - s i g n a l s   to  the  t h y r i s t o r   Th  a r e  

avoided.  The  zenerdiode  D1  cont r ibutes   a  p ro tec t ion   against   a  too  high  va lue  

of  the  supply-vol tage  V1.  When  the  voltage  V1  becomes  too  high,  the  diode 

D1 controls  the  t h y r i s t o r   Th,  due  to  which  the  l a t t e r   Th  gets  into  conduc- 

tion  and  the  supply-vol tage  will   be  in t e r rup ted .   Upon  removal  of  the  f a i l u r e  

in  the  c i r cu i t   X  the  t h y r i s t o r   may  be  reset  into  the  b lock ing - s t a t e   by  de-  

pressing  a  r e se t -bu t ton ,   which  will  short  c i r cu i t   the  t h y r i s t o r ,   w h e r e a f t e r  

the  voltage  VI may  rise  again  to  12v,  as  soon  as  the  r e se t -bu t ton   is  r e -  

l e a s e d .  
It  is  an  advantage  of  the  above  auxi l ia ry   c i r cu i t   that  in  case  o f  

f a i l u re s   in  the  components  of  the  auxi l ia ry   c i r cu i t   i t s e l f ( a p p e a r i n g   as  

an  i n t e r rup t ion   or  s h o r t - c i r c u i t i n g ) ,   a  s imilar   effect   will   occur,  as  de s -  

cribed  above  with  reference  to  f a i lu res   in  the  components  of  the  c i r cu i t   X. 

The  supply-voltage  of  the  c i r cu i t   X  will   then  also  be  i n t e r r u p t e d .  
It  may  be  understood,  that  the  aux i l i a ry   c i r cu i t   according  to  the  

invention  is  appl icable   in  c i r cu i t s   for  various  purposes  and  that  the  

values  of  the  components  of  the  implementation  shown  are  used  for  i l l u s t r a -  

tion  only.  



1 .Ci rcu i t   comprising  one  or  more  i n t e g r a t e d - c i r c u i t   components 
of  the  C-MOS  type,  cha rac te r i zed   by  an  aux i l i a ry   c i r c u i t   for  the  d e t e c t i o n  

of  f a i l u r e s ,   which  is  adapted  to  monitor  the  c u r r e n t - c o l l e c t i o n   by  the  

c i r c u i t   and  to  generate  a  f a i l u r e - s i g n a l ,   as  soon  as  the  monitored  c u r r a n t -  

co l l e c t i on   exceeds  a  p re -ad jus ted   t h r e s h o l d - l e v e l .  

2.  Circui t   according  to  claim  1,  charac te r ized   in  that  t he  

aux i l i a ry   c i r c u i t   includes  a  v o l t a g e - r e g u l a t o r ,   having  i ts   c o n t r o l - i n p u t  
connected  to  a  t h y r i s t o r ,   by  which  the  v o l t a g e - r e g u l a t o r   may  be  switched  on 
and  off  r e spec t ive ly ;   a  t r a n s i s t o r   with  a n  a d j u s t m e n t - c i r c u i t ,   adapted  to  
make  the  t r a n s i s t o r   issue  a  s ignal ,   as  soon  as  the  c u r r e n t - c o l l e c t i o n   by  the  

c i r c u i t   exceeds  a  p re -ad jus ted   t h r e s h o l d - l e v e l ,   r e su l t i ng   in  tne  v o l t a g e -  

regu la tor   and  the  supply-vol tage  of  the  c i r cu i t   being  switched  o f f .  

3.  Circui t   according  to  claims  I  and  2,  charac te r ized   in  t h a t  

the  components  of  the  aux i l i a ry   c i r c u i t   are  se lected  and  c o n n e c t e d  i n  

such  a  way,  that ,   in  the  event  of  a  f a i lu re   in  one  of  the  components  of  the  

aux i l i a ry   c i r c u i t ,   the  power-supply  of  the  c i r c u i t   will   be  switched  o f f  

in  the  same  way,  as  described  above  with  reference  to  the  c i r cu i t   i t s e l f .  
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