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(54)  Microprocessor  systems  for  electronic  postage  arrangements. 
(sj)  A  microprocessor  system  suitable  for  an  electronic  pos- 
tage  arrangement  includes  a  microprocessor  (10)  and  regi- 
ster  means  (20,  21)  for  storing  accounting  data.  Sensors  (50, 
51,  52)  are  provided  for  detecting  operating  conditions  in  the 
system  and  the  microprocessor  (10)  has  a  software  routine 
stored  in  permanent  memory  (1  1  )  for  periodic  checking  of  the 
sensors.  If  the  sensor  outputs  do  not  correspond  with  a 
unique  code  stored  in  permanent  memory  (1  1  ),  an  error  con- 
dition  is  indicated. 
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MICROPROCESSOR  SYSTEMS  FOR  ELECTRONIC  POSTAGE  ARRANGEMENTS 

T h i s   i n v e n t i o n   r e l a t e s   to  m i c r o p r o c e s s o r   s y s t e m s  
and  is   a p p l i c a b l e   to  e l e c t r o n i c   p o s t a g e   a r r a n g e -  
m e n t s   h a v i n g   e l e c t r o n i c   a c c o u n t i n g   u n i t s .  

5  An  e l e c t r o n i c   p o s t a g e   m e t e r   h a v i n g   an  a c o u n t i n g  
u n i t   w i t h   a  m i c r o p r o c e s s o r ,   and  n o n v o l a t i l e   m e m o r y  
f o r   s t o r i n g   a c c o u n t i n g   d a t a ,   is   d i s c l o s e d ,   f o r   e x a m p l e ,  
in  US  P a t e n t   A p p l i c a t i o n   S e r i a l   No.  089 ,   413  (US  P a t e n t  

No.  4 , 3 0 1 , 5 0 7 ) .   In  t h i s   s y s t e m   t he   a c c o u n t i n g   d a t a  

10  is   s t o r e d   in  the   r a n d o m   a c c e s s   memory  and  r e t r i e v e d  

f rom  t h e   r a n d o m   a c c e s s   memory  by  way  of  common  a d d r e s s  

and  d a t a   l i n e s   of  t he   m i c r o c o m p u t e r   s y s t e m .   W h i l e  

in  mos t   i n s t a n c e s   i t   can  be  e n s u r e d   t h a t   the   a c c o u n t i n g  
d a t a   s t o r e d   in  t he   memory  w i l l   be  c o r r e c t ,   t h e r e  

15  a r e   c e r t a i n   c o n d i t i o n s   t h a t   can  o c c u r   t h a t   can  r e s u l t  

in  n o n - d e t e c t a b l e   e r r o r s   in  the   d a t a . . ,  

In  o r d e r   to  o v e r c o m e   s u c h   p r o b l e m s ,   i t   has   b e e n  

p r o p o s e d   to  e m p l o y   r e d u n d a n t   m e m o r i e s   ( E P - A - 1 9 5 1 5 )   ? 
20  The  m i c r o p r o c e s s o r   p r o g r a m   f o r   t h e   p o s t a l   m e t e r  

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

s t o r e d   in  t he   r e d u n d a n t   m e m o r i e s   ,  to  p r o v i d e   a n  

e r r o r   i n d i c a t i o n   i f   t he   s t o r e d   d a t a   in  t he   two  m e m o r i e s  
is   d i f f e r e n t .   Whi l e   t h i s   t e c h n i q u e   i n c r e a s e s   t h e  

25  r e l i a b i l i t y   of  t he   s t o r e d   d a t a ,   t h e r e   a r e   c e r t a i n  

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

s y s t e m   w i l l   no t   e n a b l e   t h e   d e t e r m i n a t i o n   of  an  e r r o r .  

F u r t h e r m o r e ,   the   known  s y s t e m   t e s t s   d u r i n g   p r i n t i n g  
f o r   v a r i o u s   i n d i c a t i o n s   of  m a l f u n c t i o n   of  t he   p r i n t  

30  v a l u e   s e t t i n g   and  p r i n t i n g   m e c h a n i s m s .   O t h e r   t y p e s  
of  m a l f u n c t i o n   a r e   a l s o   d e t e c t e d .   Upon  d e t e c t i o n  
of  a  m a l f u n c t i o n ,   an  a p p r o p r i a t e   f a i l u r e   code  i s  
w r i t t e n   i n t o   memory  and  t he   m e t e r   i s   d i s a b l e d .   I t  
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m u s t ,   of   c o u r s e ,   be  e m p h a s i z e d   t h a t ,   in  a  p o s t a g e  

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

r e l i a b i l i t y   of  t h e   a c c o u n t i n g   d a t a   be  o b t a i n e d .  

5  An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

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

m e t e r   w h e r e i n   t h e   p o s s i b i l i t y   o f   e r r o r   c o n d i t i o n s  

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

10  A c c o r d i n g   to  one  a s p e c t   of  t h e   i n v e n t i o n ,   t h e r e  

i s   p r o v i d e d   a  m i c r o p r o c e s s o r   s y s t e m   f o r   an  e l e c t r o n i c  

p o s t a g e   a r r a n g e m e n t   c o m p r i s i n g :   a  m i c r o p r o c e s s o r ;  

r e g i s t e r   means   c o u p l e d   to  s a i d   m i c r o p r o c e s s o r   f o r  

s t o r i n g   p o s t a g e   a c c o u n t i n g   d a t a ;   a  p l u r a l i t y   o f  

15  s e n s o r s   f o r   d e t e c t i n g   o p e r a t i o n   c o n d i t i o n s   in   s a i d  

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

s o f t w a r e   r o u t i n e   s t o r e d   in  a  p e r m a n e n t   memory  t o  

c h e c k   s a i d   s e n s o r s   p e r i o d i c a l l y   d u r i n g   o p e r a t i o n ;  

c h a r a c t e r i s e d   by  m e a n s   r e s p o n s i v e   to   t he   n o n c o r -  

20  r e s p o n d e n c e   of  t h e   o u t p u t s   of  s a i d   s e n s o r s   and  a  

u n i q u e   code   s t o r e d   in  s a i d   m i c r o p r o c e s s o r   p e r m a n e n t  

m e m o r y ,   upon   a  c o m p a r i s o n   p e r f o r m e d   in  a c c o r d a n c e  

w i t h   s a i d   s o f t w a r e   r o u t i n e ,   f o r   i n d i c a t i n g   an  e r r o r  

c o n d i t i o n .  
2 5  

A c c o r d i n g   to  a n o t h e r   a s p e c t   of  t h e   i n v e n t i o n ,   t h e r e  

i s   p r o v i d e d   a  m i c r o p r o c e s s o r   s y s t e m   f o r   an  e l e c t r o n i c  

p o s t a g e   m e t e r   and  c h a r a c t e r i s e d   by:  a  m i c r o p r o c e s s o r  

w i t h   a  p l u r a l i t y   of  a d d r e s s   l i n e s   and  a  p l u r a l i t y  

3°  of  d a t a   l i n e s ,   and  c o n t r o l   l i n e   m e a n s ,   and  r a n d o m  

a c c e s s   memory  means   c o n n e c t e d   to   s a i d   a d d r e s s   a n d  

d a t a   l i n e s   and  c o n t r o l   l i n e   means   to  e n a b l e   t r a n s f e r  

of  d a t a   b e t w e e n   s a i d   r a n d o m   a c c e s s   memory  m e a n s  

and  m i c r o p r o c e s s o r ;   a  p r i n t e r   c o n n e c t e d   to  be  c o n -  
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t r o l l e d   by  s a i d   m i c r o p r o c e s s o r ;   and  f e e d b a c k   m e a n s  

f o r   s i g n a l l i n g   the   s e t t i n g   of  t he   p r i n t e r   m e a n s  

to  t he   m i c r o p r o c e s s o r ,   w h e r e i n   s a i d   r a n d o m   a c c e s s  

memory  c o m p r i s e s   f i r s t   and  s e c o n d   r a n d o m   a c c e s s  

5  m e m o r i e s ;   and  means  i n d e p e n d e n t l y   r e s p o n s i v e   t o  

f e e d b a c k   f rom  s a i d   f e e d b a c k   means   to  u p d a t e   t h e  

a c c o u n t i n g   d a t a   in   each   of  s a i d   f i r s t   and  s e c o n d  

r a n d o m   a c c e s s   m e m o r i e s .  

TO  A c c o r d i n g   to  a  f u r t h e r   a s p e c t   of  t h e   i n v e n t i o n ,  

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

e l e c t r o n i c   p o s t a g e   m e t e r   c h a r a c t e r i s e d   by:  a  p r i n t i n g  

m e a n s ;   f i r s t   and  s e c o n d   m i c r o p r o c e s s o r s ;   f i r s t   a n d  

s e c o n d   a c c o u n t i n g   m e m o r i e s   c o n n e c t e d   to  be  s e p a r a t e l y  

15  c o n t r o l l e d   by  s a i d   f i r s t   and  s e c o n d   m i c r o p r o c e s s o r s ,  

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

a c c o u n t i n g   m e m o r i e s   to  a c c o u n t   f o r   t he   p r i n t i n g  

of  p o s t a g e   by  s a i d   p r i n t i n g   m e a n s ;   and  means   f o r  

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

s e c o n d   a c c o u n t i n g   m e m o r i e s   f o r   d i s a b l i n g   s a i d   p o s t a g e  
m e t e r   in   t he   a b s e n c e   of  a  c o i n c i d e n c e   of  d a t a   i n  

s a i d   f i r s t   and  s e c o n d   a c c o u n t i n g   m e m o r i e s .  

25  A c c o r d i n g   to  ye t   a n o t h e r   a s p e c t   of  t he   i n v e n t i o n ,  

t h e r e   i s   p r o v i d e d   a  m i c r o p r o c e s s o r   s y s t e m   c h a r a c t e r -  

i s e d   by  an  a d d r e s s   bus  h a v i n g   a  p l u r a l i t y   of  a d d r e s s  

l i n e s ;   a  d a t a   bus  h a v i n g   a  p l u r a l i t y   of  d a t a   l i n e s ;  

a  c o n t r o l   bus  h a v i n g   a  p l u r a l i t y   of  c o n t r o l   l i n e s ;  

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

30  a d d r e s s   l i n e s   of  d a t a   l i n e s   of  s a i d  
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a d d r e s s   and   d a t a   b u s ,   and  c o u p l e d   to  s a i d   c o n t r o l   b u s ;  

and  f i r s t   and  s e c o n d   r a n d o m   a c c e s s   m e m o r i e s   e a c h   c o n n e c -  

t e d   to  d i f f e r e n t   l i n e s   of  s a i d   a d d r e s s   bus   and  d i f f e r e n t  

l i n e s   of  s a i d   d a t a   b u s ,   w h e r e b y   s a i d   r a n d o m   a c c e s s   mem-  

5  o r i e s   may  be  s e p a r a t e l y   a d d r e s s e d .  

In  o r d e r   t h a t   t he   i n v e n t i o n   w i l l   be  more   c l e a r l y   u n d e r -  

s t o o d ,   i t   w i l l   now  be  d i s c l o s e d   in  g r e a t e r   d e t a i l   by  w a y  

of  e x a m p l e   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w i n g s ,  

10  in   w h i c h :  

F i g u r e   1  i s   a  b l o c k   d i a g r a m   of  one  e m b o d i m e n t   of  a  m i c r o -  

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

in   a c c o r d a n c e   w i t h   t he   i n v e n t i o n ;  

1 5  

F i g u r e   2  i s   a  t i m e   d i a g r a m   i l l u s t r a t i n g   t h e   s e q u e n c e   o f  

a d d r e s s i n g   t h e   r e d u n d a n t   m e m o r i e s   in  a c c o r d a n c e  

w i t h   a n o t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

20  F i g u r e   3  i s   a  t i m e   d i a g r a m   i l l u s t r a t i n g   a n o t h e r   s e q u e n c e  

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

a n c e   w i t h   an.  e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g u r e   4  i s   a  b l o c k   d i a g r a m   of  a  p o r t i o n   of  a  m o d i f i c a -  

25  t i o n   of  t he   s y s t e m   of  F i g u r e   1 ;  

F i g u r e   5  i s   a  b l o c k   d i a g r a m   of  a  f u r t h e r   m o d i f i c a t i o n   o f  

a  p o r t i o n   of  t h e   s y s t e m   of  F i g u r e   1;  a n d  

30  F i g u r e   6  i s   a  '  b l o c k   d i a g r a m   of  a  f u r t h e r   e m b o d i m e n t   o f  

t h e   i n v e n t i o n .  

R e f e r r i n g   nov;  to  t he   d r a w i n g s ,   and  more  in  p a r t i c u l a r   t o  

F i g u r e   1,  t h e r e i n   is  i l l u s t r a t e d   a  m i c r o p r o c e s s o r   s y s t e m  

35  f o r m i n g   an  e l e c t r o n i c   a c c o u n t i n g   s y s t e m ,   s u c h   as  may  b e  



0 2 3 1 4 5 2  

-  5  -  

e m p l o y e d   in  an  e l e c t r o n i c   p o s t a g e   m e t e r .   The  s y s t e m   i n -  
c o r p o r a t e s   a  c e n t r a l   p r o c e s s i n g   u n i t   10,  s u c h   as  a  m i c r o -  
p r o c e s s o r ,   and  a  r e a d   o n l y   memory  11  s t o r i n g   p r o g r a m s  
f o r   o p e r a t i o n   of  t he   s y s t e m .   The  c e n t r a l   p r o c e s s i n g   u n i t  

5  10  is   c o u p l e d   to  one  or  more  p e r i p h e r a l s ,   s u c h   a s ,   f o r  
e x a m p l e ,   t he   p r i n t i n g   u n i t   12  and  c o n t r o l   u n i t   13  of  a n  
e l e c t r o n i c   p o s t a g e   m e t e r   such  as  d i s c l o s e d   in  c o p e n d i n g  
U.S.   P a t e n t   A p p l i c a t i o n   S e r i a l   No.  0 8 9 , 4 1 3   ( P a t e n t   N o .  
4 , 3 0 1 , 5 0 7 ) .   In  the   s y s t e m   of  F i g u r e   1  a  s e c u r e   h o u s i n g  

10  14  s u r r o u n d s   v a r i o u s   c o m p o n e n t s   of  t h e   s y s t e m ,   s u c h   a s  
t h e   c e n t r a l   p r o c e s s i n g   u n i t   10  and  p r i n t i n g   u n i t   12.  As 
a  c o n s e q u e n c e ,   i t   i s   n e c e s s a r y   to  p r o v i d e   p o r t s   b e t w e e n  
t h e   c e n t r a l   p r o c e s s i n g   u n i t   and  e x t e r n a l   c o n t r o l   u n i t  
13,   in  o r d e r   to  e n a b l e   t w o - w a y   c o m m u n i c a t i o n   b e t w e e n  

15  t h e s e   u n i t s .   P r e f e r a b l y ,   t he   p o r t s   a r e   in  t h e   fo rm  of  a  
p a i r   of  o n e - w a y   t r a n s m i s s i o n   p a t h s   w i t h   o p t o   c o u p l e r s   15 
and  16  a t   t he   s e c u r e   h o u s i n g ,   in  o r d e r   to  i n h i b i t   t h e  
a p p l i c a t i o n   of  any  e l e c t r i c   p o t e n t i a l s   to  t he   a c c o u n t i n g  
u n i t   w i t h o u t   s h o w i n g   e v i d e n c e   of  a t t e m p t s   to   damage   t h e  

20  u n i t .   The  o p t o   c o u p l e r s   p r e f e r a b l y   p r o v i d e   f o r   t w o - w a y  
s e r i a l   i n t e r c o m m u n i c a t i o n   b e t w e e n   t he   u n i t s   on  a  b i t - b y -  
b i t   b a s i s ,   in  o r d e r   to  m i n i m i z e   t h e   n u m b e r   of  p o r t s  
n e c e s s a r y   in  the   h o u s i n g .  

25  in  a d d i t i o n ,   i t   is   d e s i r a b l e ,   as  d i s c u s s e d   in  U.S.   A p -  
p l i c a t i o n   S e r i a l   No.  0 8 9 , 4 1 3   ( P a t e n t   No.  4 , 3 0 1 , 5 0 7 )   t o  
e n a b l e   i n t e r c o m m u n i c a t i o n   b e t w e e n   the   p r i n t i n g   u n i t   a n d  
c e n t r a l   p r o c e s s i n g   u n i t   10  by  way  of  a  s i m i l a r   p a i r   o f  
o p t o   c o u p l i n g   d e v i c e s   17  and  13,  t h e s e   o p t o   c o u p l e r s  

30  p r e f e r a b l y   e n a b l i n g   s e r i a l   t w o - w a y   t r a n s m i s s i o n   on  a  b i t -  
b y - b i t   b a s i s .  

The  p r i n t i n g   u n i t ,   as  w e l l   as  the   c o n t r o l   u n i t   may,  i f  
d e s i r e d ,   have   s e p a r a t e   m i c r o p r o c e s s o r s   i n c o r p o r a t e d  

35  t h e r e i n ,   e n a b l i n g   t he   use   of  a  p l u r a l i t y   of  d e d i c a t e d  
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m i c r o p r o c e s s o r   s y s t e m s .   T h i s   no t   o n l y   e n h a n c e s   t h e  

s e c u r i t y   of  t he   s y s t e m ,   b u t   a l s o   i n c r e a s e s   i t s   r e l i a b i l -  

i t y   by  r e s t r i c t i n g   t h e   r e q u i r e d   t a s k s   of  e ach   m i c r o p r o -  

c e s s o r   to  a  s p e c i f i c   p o r t i o n   of  t he   o v e r a l l   o p e r a t i o n   o f  

5  t h e   s y s t e m .   For  e x a m p l e ,   t he   p o s s i b i l i t y   of  c o n f l i c t i n g  

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

As  i l l u s t r a t e d   in  F i g u r e   1,  a  p a i r   of  r a n d o m   a c c e s s   mem-  

o r i e s   20,  21  i s   a l s o   p r o v i d e d   w i t h i n   t h e   s e c u r e   h o u s i n g .  

10  The  r a n d o m   a c c e s s   m e m o r i e s   20  and  21  a r e   p r e f e r a b l y   n o n -  

v o l a t i l e   m e m o r i e s   of  c o n v e n t i o n a l   n a t u r e ,   so  t h a t   a c -  

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

t h o u g h   e x t e r n a l   p o w e r   to  t he   s y s t e m   may  be  l o s t .   F o r  

e x a m p l e   o n l y ,   t h e   r a n d o m   a c c e s s   m e m o r i e s   may  be  of  t h e  

15  t y p e   e m p l o y i n g   b a t t e r y   b a c k - u p ,   Earom  or  EEPROH. 

The  r a n d o m   a c c e s s   memory   20  i s   c o n n e c t e d   to  t he   c e n t r a l  

p r o c e s s i n g   u n i t   10  by  way  of  a  p l u r a l i t y   of  a d d r e s s   l i n e s  

22  and  a  p l u r a l i t y   of  d a t a   l i n e s   23.  The  r a n d o m   a c c e s s  

20  memory  i s   c o u p l e d   to   t h e   c e n t r a l   p r o c e s s i n g   u n i t   10  b y  

way  of  a n o t h e r   p l u r a l i t y   of  a d d r e s s   l i n e s   24,  and  a n o t h e r  

p l u r a l i t y   of  d a t a   l i n e s   25.  I t   i s   n e c e s s a r y   t h a t   b o t h  

t h e   a d d r e s s   l i n e s   and  t h e   d a t a   l i n e s   c o u p l e d   to  the   r a n -  

dom  a c c e s s   m e m o r i e s   be  d i f f e r e n t .   For  e x a m p l e ,   a d d r e s s  

25  l i n e s   A0  -  A7  a r e   of  a  c o n v e n t i o n a l   m i c r o p r o c e s s o r   s y s t e m  

and  may  be  c o u p l e d   to   t h e   r andom  a c c e s s   memory  20,  w h i l e  

a d d r e s s   l i n e s   CO  -  C7  a r e   c o u p l e d   to  t h e   r andom  a c c e s s  

memory  21.  S i m i l a r l y ,   c o n v e n t i o n a l   d a t a   l i n e s   B0  -  B3 

may  be  c o u p l e d   to  t h e   r a n d o m   a c c e s s   memory  20,  w i t h   d a t a  

30  l i n e s   D4  -  D7  b e i n g   c o u p l e d   to  the   r a n d o m   a c c e s s   m e m o r y  

2 1 .  

In  an  a c c o u n t i n g   s y s t e m   t h a t   r e q u i r e s   b o t h   s e c u r i t y   a n d  

r e l i a b i l i t y ,   i t   is  d e s i r a b l e   to  p r o v i d e   r e d u n d a n c y .   A 

35  c e r t a i n   d e g r e e   of  r e d u n d a n c y   may  be  o b t a i n e d   i f   the   r a n -  
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dom  a c c e s s   m e m o r i e s   a r e   c o n n e c t e d   to  t he   c e n t r a l   p r o c e s -  
s i n g   u n i t   by  s e p a r a t e   d a t a   l i n e s ,   a l t h o u g h   e m p l o y i n g   t h e  
same  a d d r e s s   l i n e s .   In  such   a  s y s t e m ,   t he   same  d a t a   may 
be  s t o r e d   or  r e t r i e v e d   f rom  the  two  r a n d o m   a c c e s s   mem- 

5  o r i e s   by  way  of  t h e i r   r e s p e c t i v e   s e p a r a t e   d a t a   l i n e s ,  
e i t h e r   s i m u l t a n e o u s l y   or  a t   d i f f e r e n t   t i m e s   u n d e r   c o n -  
t r o l   of  t he   r e s p e c t i v e   c h i p   e n a b l e   s i g n a l s .   W h i l e   i n  

many  i n s t a n c e s   s u c h   an  a r r a n g e m e n t   w i l l   e n a b l e   the   d e -  
t e c t i o n   of  e r r o r s ,   upon  c o m p a r i s o n   of  d a t a   in  the   t w o  

10  m e m o r i e s ,   t h e r e   a r e   in  f a c t   p o s s i b i l i t i e s   of  e r r o r   t h a t  
c a n n o t   be  d e t e c t e d .   For   e x a m p l e ,   i f   two  of  the   a d d r e s s  
l i n e s   a r e   i n a d v e r t e n t l y   s h o r t e d   t o g e t h e r ,   e i t h e r   in  t h e  
m i c r o p r o c e s s o r   i t s e l f   or  e x t e r n a l l y   t h e r e o f ,   t he   s a m e  
e r r o n e o u s   d a t a   w i l l   be  s t o r e d   in  t h e   two  r andom  a c c e s s  

15  m e m o r i e s ,   so  t h a t   c o m p a r i s o n   of  t he   d a t a   s t o r e d   in  t h e  
two  m e m o r i e s   w i l l   n o t   r e v e a l   an  e r r o r   c o n d i t i o n .  

Th i s   p r o b l e m   is  o v e r c o m e   by  e m p l o y i n g   an  e n t i r e l y   d i f -  
f e r e n t   s e t   of  a d d r e s s   l i n e s   of  the   a d d r e s s   bus  f o r   a d -  

20  d r e s s i n g   t he   two  r a n d o m   a c c e s s   m e m o r i e s .   P r e f e r a b l y ,   o f  
c o u r s e ,   t he   number   of  a d d r e s s   l i n e s ,   and  the   number   o f  
d a t a   l i n e s ,   c o n n e c t e d   to  e a c h   of  t h e   r a n d o m   a c c e s s   mem-  
o r i e s   i s   t he   same.   I f ,   now,  two  a d d r e s s   l i n e s   of  t h e  
s y s t e m   a r e   s h o r t e d   t o g e t h e r ,   fo r   e x a m p l e ,   t h e r e   i s   l i t -  

25  t i e   l i k e l i h o o d   t h a t   t he   r e s u l t a n t   d a t a   s t o r e d   in  t he   t w o  
m e m o r i e s   w i l l   be  t h e   s a m e ,   so  t h a t   t h e   r e l i a b i l i t y   o f  
the  s y s t e m ,   in  d e t e c t i o n   of  e r r o r s ,   i s   g r e a t l y   i n c r e a s e d .  

Whi le   t he   tv/o  r andom  a c c e s s   m e m o r i e s   may  be  s i m u l t a n e o u s -  
30  ly  a d d r e s s e d ,   e m p l o y i n g   t h e i r   s e p a r a t e   a d d r e s s   l i n e s ,  

for   the  s t o r a g e   or  r e c o v e r y   of  t he   same  i n f o r m a t i o n ,   t h i s  

may  a l s o   r e s u l t   in  e r r o r s   t h a t   c o u l d   n o t   be  d e t e c t a b l e  
or  c o r r e c t a b l e .   For  e x a m p l e ,   i t   is   p o s s i b l e   t h a t   a  t r a n s -  
i e n t   on  the   bus  l i n e s   c o u l d   i n t e r f e r e ,   in  t he   same  m a n -  

35  n e r ,   w i t h   the   s i m u l t a n e o u s l y   t r a n s m i t t e d   d a t a .   A c c o r d i n g -  
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l y ,   as  i l l u s t r a t e d   in  F i g u r e   2,  t he   two  m e m o r i e s   a r e   a d -  

d r e s s e d ,   w i t h   r e s p e c t -   to  t h e   same  d a t a ,   in  a  s e q u e n t i a l  

m a n n e r .   For   e x a m p l e ,   a l l   of  t h e   s e q u e n t i a l   b y t e s   of  a  

m e s s a g e   may  be  f i r s t   a p p l i e d   t o ,   or  r e c e i v e d   f r o m ,   t h e  

5  f i r s t   m e m o r y ,   i . e .   memory  1.  F o l l o w i n g   t h e   t r a n s f e r   o f  

t h i s   m e s s a g e ,   w i t h   r e s p e c t   to  t h e   f i r s t   m e m o r y ,   t he   s a m e  

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

m e m o r y .   I t   w i l l ,   of  c o u r s e ,   be  a p p a r e n t   t h a t   t he   t e r m  

" b y t e "   h e r e i n   r e f e r s   to  d a t a   of  a  l e n g t h   e q u a l   to  t h e  

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

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

r e a d i n g   t h e   memory ,   e a c h   memory  may  be  u p d a t e d   or  r e a d  

s i m u l t a n e o u s l y   bu t   w i t h   d i f f e r e n t   d a t a   b e i n g   t r a n s m i t t e d  

15  to   or  f r o m   e a c h   memory  a t   any  i n s t a n t ,   as   i l l u s t r a t e d   i n  

F i g u r e   3 .  

F i g u r e s   2  and  3  h e n c e   i l l u s t r a t e   two  t e c h n i q u e s   f o r   m i n -  

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

20  f rom  t h e   o c c u r r e n c e ,   f o r   e x a m p l e ,   of  t r a n s i e n t   p u l s e s .  

I t   i s   a p p a r e n t   t h a t   i t   w o u l d   be  u n l i k e l y   f o r   t he   s a m e  

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

In  a  s t i l l   f u r t h e r   e m b o d i m e n t   of  t h e   i n v e n t i o n ,   t he   d a t a  

25  may  be  s t o r e d   in  t h e   two  m e m o r i e s   in  a  d i f f e r e n t   f o r m .  

For  e x a m p l e ,   the   d a t a   s t o r e d   in  one  or  b o t h   of  t he   mem- 

o r i e s   may  be  c o d e d ,   in  o r d e r   f u r t h e r   to  m i n i m i z e   the   o c -  

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

s t o r e d   in   t h e   two  m e m o r i e s .   For  e x a m p l e ,   as  i l l u s t r a t e d  

30  in  F i g u r e   4,  a  c o d e r / d e c o d e r   30  may  be  e m p l o y e d   to  c o d e  

and  d e c o d e   the   d a t a   s t o r e d   in  t he   r a n d o m   a c c e s s   m e m o r y  

20,   a p p l i e d   to  and  r e c e i v e d   f rom  t h e   d a t a   bus   23.  A 

c o d e r / d e c o d e r   31  may  o p t i o n a l l y   be  p r o v i d e d   f o r   c o d i n g  

and  d e c o d i n g   d a t a   in  t he   r andom  a c c e s s   memory   21.  I f   s u c h  

35  an  a d d i t i o n a l   c o d e r / d e c o d e r   is  e m p l o y e d ,   i t   i s   p r e f e r a b l e  
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t h a t   i t   have  a  d i f f e r e n t   c o d i n g   t han   t h a t   of  the   c o d e r /  
d e c o d e r   3 0 .  

I t   w i l l /   of  c o u r s e ,   be  u n d e r s t o o d   t h a t   t he   p r o g r a m s   o f  
5  the   m i c r o p r o c e s s o r   h a v e   a p p r o p r i a t e   s u b r o u t i n e s   to  d e -  

t e r m i n e ,   i f   a  c o m p a r i s o n   b e t w e e n   the   d a t a   shows  an  i n -  
c o n s i s t e n c y ,   w h i c h   memory   b e a r s   the   g r e a t e r   l i k e l i h o o d  
of  c o r r e c t n e s s .   In  a d d i t i o n ,   f u r t h e r   r o u t i n e s   may  b e  
p r o v i d e d   in  t h e   e v e n t   of  an  i n a b i l i t y   of  t he   s y s t e m   t o  

10  d e t e r m i n e   w h i c h   of  t h e   d a t a   e n t r i e s   a r e   e r r o r   f r e e ,   t o  
p r o v i d e   an  e r r o r   i n d i c a t i o n   t h a t   i n h i b i t s   f u r t h e r   o p e r a -  
t i o n   of  the   s y s t e m .  

In  t he   e m b o d i m e n t   of  t h e   i n v e n t i o n   i l l u s t r a t e d   in  F i g u r e s  
15  2  and  3,  t he   two  m e m o r i e s   a r e   a d d r e s s e d   u n d e r   t h e   c o n t r o l  

of  a  f i x e d   p r o g r a m   r e s p o n s i v e ,   fo r   e x a m p l e ,   to  a  d e t e r -  
mined   c o n d i t i o n   in  t h e   s y s t e m .   As  a  c o n s e q u e n c e ,   a  d e -  
t e r m i n e d   r e l a t i o n s h i p   n e c e s s a r i l y   e x i s t s   b e t w e e n   t he   a d -  
d r e s s i n g   t i m e s   f o r   t he   two  m e m o r i e s .   As  a  f u r t h e r   m o d i -  

20  f i c a t i o n ,   when  s e p a r a t e   memory  u n i t s   a r e   p r o v i d e d ,   e a c h  
memory  u n i t   may  be  made  i n d e p e n d e n t l y   r e s p o n s i v e   to  d e -  
t e r m i n e d   c o n d i t i o n s .   For  e x a m p l e ,   when  t he   a c c o u n t i n g  
s y s t e m   is   i n t e r c o n n e c t e d   as  i l l u s t r a t e d   in  F i g u r e   1  t o  
form  a  p o s t a g e   m e t e r ,   t h e   two  m e m o r i e s   may  be  i n d e p e n -  

25  d e n t l y   r e s p o n s i v e   to  e a c h   f e e d b a c k   of  a  p r i n t e r   s e t t i n g ,  
in  o r d e r   to  u p d a t e   t he   s e p a r a t e   m e m o r i e s ,   w i t h   an  o v e r -  
r i d i n g   s u b r o u t i n e   b e i n g   p r o v i d e d   f o r   c r o s s - c h e c k i n g ,  
i . e . ,   c o m p a r i n g   t he   d a t a   s t o r e d   in  t h e   two  m e m o r i e s .  
The  i n d e p e n d e n t   c o n t r o l   may  be,  for   e x a m p l e ,   in  t he   f o r m  

30  of  a  memory  c o n t r o l l e r .   By  t h u s   m a k i n g   the   two  m e m o r y  
u n i t s   o p e r a b l e   more  i n d e p e n d e n t l y   f rom  one  a n o t h e r ,   t h e  
c h a n c e s   of  a  g r e a t e r   e r r o r - f r e e   o p e r a t i o n   a r e   s u b s t a n -  
t i a l l y   e n h a n c e d .  
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in  o r d e r   to  e n s u r e   p r o p e r   o p e r a t i o n ,   and  t h e r e b y   to  m a i n -  

t a i n   the  i n t e g r i t y   of  the   a c c o u n t i n g   i n f o r m a t i o n   s t o r e d  

t h e r e i n ,   e l e c t r o n i c   p o s t a g e   m e t e r s   a re   p r o v i d e d   wi th   a 

p l u r a l i t y   of  s e n s o r s ,   such   as  the   s e n s o r s   50,  51  and  52 

5  i l l u s t r a t e d   c o u p l e d   to  the   c e n t r a l   p r o c e s s i n g   u n i t   10  i n  

F i g u r e   1.  These   s e n s o r s   may  be  emp loyed   fo r   c h e c k i n g   a 

number  of  c o n d i t i o n s   w i t h i n   the  m e t e r ,   such   as  the   p o s i -  

t i o n   of  a  s h u t t e r   bar   b l o c k i n g   o p e r a t i o n   of  the   m e t e r ,  

the   p o s i t i o n s   of  v a r i o u s   i n t e r p o s e r s   c o n t r o l l i n g   o p e r a -  
10  t i o n   of  the  p o s t a g e   m e t e r ,   and  v a r i o u s   o t h e r   c o n d i t i o n  

s e n s o r s   such  as  t e m p e r a t u r e   and  h u m i d i t y .   In  n o n -  

e l e c t r o n i c   p o s t a g e   m e t e r s   of  the  t ype   e m p l o y i n g   m i c r o -  

p r o c e s s o r s   fo r   c o n t r o l ,   such  as  d i s c l o s e d   in  U.S .   P a t e n t  

3 , 9 7 8 , 4 5 7 ,   c e r t a i n   of  t h e s e   s e n s o r s   a re   i n t e r r o g a t e d   b y  
15  •  a  s o f t w a r e   r o u t i n e   upon  the   i n i t i a l   a p p l i c a t i o n   of  p o w e r  

to  the  m e t e r .   The  p o s i t i o n s   of  the  v a r i o u s   s h u t t e r   b a r s  

and  i n t e r p o s e r s ,   for   e x a m p l e ,   a re   a l s o   d e t e r m i n e d   by  

s o f t w a r e   r o u t i n e s   i n i t i a t e d   by  v a r i o u s   e x t e r n a l l y   o r i g i -  

n a t i n g   c o n d i t i o n s ,   such   a s ,   for   e x a m p l e ,   " m a n u a l l y   c o n -  
20  

t r o l l e d   o p e r a t i o n s   fo r   i n i t i a t i n g   the   p r i n t i n g   of  p o s t -  

age .   The  e r r o r   c h e c k i n g   r o u t i n e s   for   c h e c k i n g   such  s e n -  

s o r s ,   as  we l l   as  for   c h e c k i n g   a d d i t i o n a l   c o n d i t i o n s   s u c h  

as  the  c o r r e c t n e s s   of  d a t a   s t o r e d   in  the  m e m o r i e s ,   a r e  

hence   i n v o k e d   on ly   when  s p e c i f i c a l l y   r e q u e s t e d   in  r e s -  
25  

p o n s e   to  e x t e r n a l   s t i m u l i .   Thus ,   even  t h o u g h   a  c o n d i t i o n  

may  have  o c c u r r e d ,   b e t w e e n   o p e r a t i o n s   of  the   p o s t a g e  

m e t e r ,   t h a t   would  e v e n t u a l l y   c a u s e   i t   to  c e a s e   o p e r a t i o n  

( i . e .   upon  the  nex t   c a l l   for   p r i n t i n g   of  p o s t a g e ) ,   t h e  

3Q  
m e t e r   may  s t i l l   d e c e p t i v e l y   a p p e a r   e x t e r n a l l y   to  be  o p e r -  

a b l e .  

in  a c c o r d a n c e   wi th   a  f u r t h e r   f e a t u r e   of  the   i n v e n t i o n ,   a 

p r o g r a m   for  the  m i c r o p r o c e s s o r   e f f e c t s   the  c h e c k i n g   o f  

the   r e g i s t e r s   of  the  random  a c c e s s   memory,  as  we l l   a s  

the   v a r i o u s   s e n s o r s ,   wh ich   may  be  o p t i c a l   s w i t c h e s ,   a n d  
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a l l   o t h e r   c r i b i c a l   d a t a   i n d i c a t o r s   a t   r e g u l a r   t i m e s   d u r -  
ing  the  c o u r s e   of  o p e r a t i o n   of  the   p o s t a g e   m e t e r ,   r a t h e r  
t h a n   s i m p l y   c h e c k i n g   t h e s e   p a r a m e t e r s   a t   s t a r t u p   of  t h e  
m e t e r   and  u n c a l l e d   f o r   by  e x t e r n a l   s t i m u l i .   By  t h u s  

5  p r o v i d i n g   p e r i o d i c   c h e c k s ,   t h e   p o s s i b i l i t y   of  e r r o r - f r e e  
o p e r a t i o n   is   even  more   g r e a t l y   e n h a n c e d .   In  o t h e r   w o r d s ,  
t he   main  r o u t i n e   of  t h e   p o s t a g e   m e t e r ,   to  w h i c h   i t   a l w a y s  
r e t u r n s   f o l l o w i n g   t h e   c o m p l e t i o n   off   f o r   e x a m p l e ,   a  p o s t -  
age  p r i n t i n g   o p e r a t i o n ,   i n c l u d e s   s o f t w a r e   s u b r o u t i n e s  

10  t h a t   p e r i o d i c a l l y   c h e c k   c r i t i c a l   p a r a m e t e r s ,   such   as  t h e  
p r o p e r   p o s i t i o n i n g   of  m e c h a n i c a l   e l e m e n t s   in  t he   m e t e r  
and  the   c o r r e c t   c o m p a r i s o n   of  d a t a   in  m e m o r i e s ,   as  w e l l  
as  t he   c o r r e c t n e s s   of  t h e   d a t a   in  a c c o r d a n c e   w i t h   c o n t r o l  
sum  d a t a .   T h i s   t e c h n i q u e   e n a b l e s   t h e   a d d i t i o n a l   a d v a n -  

15  t a g e o u s   p e r i o d i c   c h e c k i n g   of  f u r t h e r   s e n s o r s   m o u n t e d ,  
f o r   e x a m p l e ,   to  d e t e c t   m e c h a n i c a l   v i o l a t i o n   of  t he   s e c u r -  
i t y   of  the   h o u s i n g .  

For  t h i s   p u r p o s e ,   as  i l l u s t r a t e d   in  F i g u r e   5,  t he   s e n s o r s  
20  50,  51  and  52  may  be  c o n n e c t e d   to  s e t   a  o l u r a l i t y   o f  

s t a g e s   of  a  s h i f t   r e g i s t e r   55.  i t   w i l l ,   of  c o u r s e ,   b e  
u n d e r s t o o d   t h a t   the   n u m b e r   of  such   s e n s o r s   may  be  g r e a t -  
er  than   the   t h r e e   i l l u s t r a t e d .   The  s h i f t   r e g i s t e r   55  i s  
c o u p l e d   to  the  a d d r e s s   and  r e a d   ou t   by  t h e   c e n t r a l   p r o -  25  c e s s i n g   u n i t   10  at  d e t e r m i n e d   t i m e s   in  t he   main   p r o g r a m  
A  coded   b i t   p a t t e r n   is   p r o v i d e d   in  t he   r e a d   o n l y   m e m o r y  
11,  c o r r e s p o n d i n g   to  t he   c o r r e c t   e r r o r - f r e e   c o n d i t i o n s  
of  the  s e n s o r s .   At  t h e   t i m e s   d u r i n g   the   p r o g r a m   w h e n  
the  s e n s o r s   a re   to  be  t e s t e d ,   the   s h i f t   r e g i s t e r ,   u n d e r  

30  c o n t r o l   of  the   c e n t r a l   p r o c e s s i n g   u n i t ,   s h i f t s   ou t   t h e  
e x i s t i n g   b i t   p a t t e r n   f o r   c o m p a r i s o n   w i t h   t he   s t o r e d   b i t  
p a t t e r n   in  the  r e a d   o n l y   memory  11.  T h u s ,   the   s t a t u s   o f  
the   v a r i o u s   s e n s o r s   in  t he   m e t e r   may  be  c o n t i n u a l l y   d e -  
t e r m i n e d ,   so  t h a t   t he   m e t e r   may  be  d i s a b l e d   as  soon  as  a 35  c o n d i t i o n   e x i s t s   t h a t   t h r e a t e n s   the   i n t e g r i t y   of  t h e  
m e t e r   . 
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The  s h i f t   r e g i s t e r   may  be ,   of  c o u r s e ,   s h i f t e d   u n d e r   t h e  

c o n t r o l   of  the   m i c r o p r o c e s s o r ,   by  t h e   c o n v e n t i o n a l   c l o c k  

s o u r c e   of  the   s y s t e m .   A l t e r n a t i v e l y ,   t h e   s h i f t   r e g i s t e r  

may  be  p r e p r o g r a m m e d ,   in  a c c o r d a n c e   w i t h   a  d e t e r m i n e d  

5  u n i q u e   p a t t e r n ,   so  t h a t   t h e   o u t p u t   of  t h e   s h i f t   r e g i s t e r  

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

The  i n f o r m a t i o n   a v a i l a b l e   f rom  an  e i g h t   or  s i x t e e n   b i t  

p a t t e r n   c o d e ,   in  a c c o r d a n c e   w i t h   t h i s   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   may  t h u s   p r o v i d e   a  v e r y   l a r g e   d e g r e e   o f  

10  s o p h i s t i c a t i o n   f o r   t h e   d e t e r m i n a t i o n   of  any  a p p r o p r i a t e  

e r r o r   c h e c k i n g   f o r   d i a g n o s t i c   p u r p o s e s ,   u s i n g   s i g n a t u r e  

a n a l y s i s   t e c h n i q u e s .   T h i s   f o rm  of  e r r o r   c h e c k i n g   may  b e  

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

n o s t i c   and  p o s s i b l e   e r r o r   c o r r e c t i o n   on  an  a u t o m a t i c  

15  b a s i s .  

in  t h e   s y s t e m   i l l u s t r a t e d   in  F i g u r e   1,  as  d i s c u s s e d  

a b o v e ,   t h e   p r i n t i n g   u n i t   12  and  c o n t r o l   u n i t   13  may  i n -  

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

20  c i f i c   f u n c t i o n s   of  t h e s e   u n i t s ,   t h e r e b y   e n a b l i n g   t h e   u s e  

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

t h e   c e n t r a l   p r o c e s s i n g   u n i t   10,  r e a d   o n l y   memory  11  a n d  

r a n d o m   a c c e s s   m e m o r i e s   20  and  21.   In  f u r t h e r   e m b o d i m e n t s  

of  t he   i n v e n t i o n ,   t h e   p r i n t i n g   u n i t   12  may  f u r t h e r   i n -  

25  c o r p o r a t e   a  r a n d o m   a c c e s s   memory  60,  a n d / o r   t h e   c o n t r o l  

u n i t   13  may  i n c l u d e   a  n o n v o l a t i l e   r a n d o m   a c c e s s   m e m o r y  

6 1 .  

in   a  f u r t h e r   e m b o d i m e n t   of  t he   i n v e n t i o n ,   as  i l l u s t r a t e d  

30  in  F i g u r e   6,  t he   n o n v o l a t i l e   r andom  a c c e s s   m e m o r i e s   2 0 ,  

21  of  t h e   a c c o u n t i n g   s y s t e m   a r e   i n t e r c o u p l e d   w i t h   s e p a r -  

a t e   m i c r o p r o c e s s o r s   60  and  61,  e a c h   of  t h e   m i c r o p r o c e s -  

s o r s   h a v i n g   a  s e p a r a t e   r e a d   o n l y   memory  62,  63  r e s p e c -  

t i v e l y ,   f o r   s t o r i n g   t h e   o p e r a t i n g   p r o g r a m s   fo r   t he   r e s -  

35  p e c t i v e   m i c r o p r o c e s s o r .   I t   w i l l ,   of  c o u r s e ,   be  a p p a r e n t  
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in  the  a r r a n g e m e n t   of  F i g u r e   6,  as  we l l   as  in  the   a r -  
r a n g e m e n t   of  F i g u r e   1,  t h a t   the   r e a d   o n l y   memory ,   as  w e l l  
as  o t h e r   c o m p o n e n t s   of  the   s y s t e m ,   may  be  i n c o r p o r a t e d  
in  t he   same  i n t e g r a t e d   c i r c u i t   as  the   m i c r o p r o c e s s o r .  

5  S i n c e   the   two  m i c r o p r o c e s s o r s   a r e   s e p a r a t e l y   c o n t r o l l e d ,  
and  have   s e p a r a t e   a d d r e s s   and  d a t a   l i n e s   64,  65  r e s p e c -  
t i v e l y ,   the   two  r andom  a c c e s s   m e m o r i e s   a r e   t h e r e b y   e n -  
t i r e l y   i n d e p e n d e n t l y   c o n t r o l l e d .   The  two  m i c r o p r o c e s s o r s  
s e p a r a t e l y   c o m m u n i c a t e   w i t h   t he   c o n t r o l   u n i t   13  a n d  

10  p r i n t e r   82  by  way  of  s e p a r a t e   s e l e c t o r   s w i t c h e s   70  a n d  
71  a d d r e s s e d   by  t h e   r e s p e c t i v e   m i c r o p r o c e s s o r s   60  a n d  
61.  As  a  c o n s e q u e n c e ,   each   of  t he   m i c r o p r o c e s s o r s   m a y  
r e c e i v e   s i g n a l s   f rom  the   p r i n t e r   and  c o n t r o l   u n i t ,   a n d  
each   of  them  may  a l s o   t r a n s m i t   m e s s a g e s .   in  a d d i t i o n ,  

15  d a t a   p r o c e s s e d   in  t h e   two  m i c r o p r o c e s s o r s   may  be  c o m p a r -  
ed  by  means   of  a  d a t a   l a t c h   72  c o n t r o l l a b l e   by  e i t h e r   o f  
t he   m i c r o p r o c e s s o r s .  

In  t he   a r r a n g e m e n t   of  F i g u r e   6,  i n p u t   d a t a   r e c e i v e d ,   f o r  
20  e x a m p l e ,   f rom  the   k e y b o a r d   73  or  o t h e r   p e r i p h e r a l   d e v i c e  

c o u p l e d   to  t he   c o n t r o l   u n i t   13,  i s   a p p l i e d   by  way  of  t h e  
o p t o   c o u p l e r s   15  and  16  and  t he   s e l e c t i n g   s w i t c h e s   70 
and  71  to  t he   two  m i c r o p r o c e s s o r   s y s t e m s .   A l t e r n a t i v e l y ,  
of  c o u r s e ,   t he   d a t a   may  be  i n p u t   to  the   two  m i c r o p r o c e s -  

25  s o r s   in  r e s p o n s e   to  an  i n t e r r u p t   s i g n a l .   The  two  m i c r o -  
p r o c e s s o r s ,   in  r e s p o n s e   to  the   i n p u t   i n f o r m a t i o n ,   p e r f o r m  
the   n e c e s s a r y   a c c o u n t i n g   p r o c e d u r e s   i n d e p e n d e n t l y   of  o n e  
a n o t h e r ,   w i t h   r e s p e c t   to  the   d a t a   s t o r e d   in  t he   r e s p e c -  
t i v e   r andom  a c c e s s   m e m o r i e s .   The  p r o g r a m s   of  the   t w o  

30  m i c r o p r o c e s s o r s   e n a b l e   i n t e r c h a n g e   of  a c c o u n t i n g   d a t a  
fo r   c o m p a r i s o n ,   fo r   e x a m p l e ,   on  a  c o n t e n t i o n   b a s i s ,   b y  
way  of  the   d a t a   l a t c h   72.  The  p r o g r a m s   of  the   two  m i c r o -  
p r o c e s s o r s   may  e n a b l e ,   fo r   e x a m p l e ,   o n l y   one  of  the   m i -  
c r o p r o c e s s o r s   to  c o n t r o l   the   d i s p l a y   75  c o u p l e d   to  t h e  

35  c o n t r o l   u n i t   13,  a n d / o r   to  c o n t r o l   the   p r i n t e r   82.  A l t e r -  
n a t i v e l y ,   of  c o u r s e ,   r e d u n d a n t   c o n t r o l   may  be  e m p l o y e d ,  

■  s  



0 2 3 1 4 5 2  

-  14  -  

w h e r e b y   the   c o n t r o l   of  a  p r i n t e r   f u n c t i o n ,   or  the   c o n t r o l  

of  a  d i s p l a y ,   may  r e q u i r e   t he   common  o c c u r r e n c e   of  t h e  

o u t p u t   f u n c t i o n   f rom  t he   two  m i c r o p r o c e s s o r s .   T h i s   may  

be  e f f e c t e d ,   f o r   e x a m p l e ,   in  t he   m a n n e r   d i s c l o s e d   i n  

5  U . S .   P a t e n t   A p p l i c a t i o n   S e r i a l   No.  0 8 9 , 4 1 3   f i l e d   O c t o b e r  

30 ,   1 9 7 9 ,   and  a s s i g n e d   to  t he   a s s i g n e e   of  t he   p r e s e n t  

a p p l i c a t i o n ,   by  c o n t r o l l i n g   a  p a i r   of  s e r i e s   t r a n s i s t o r s  

s e p a r a t e l y   by  the   two  m i c r o p r o c e s s o r s ,   w h e r e b y   t he   common 

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

10  t r o l .   I t   i s ,   of  c o u r s e ,   a p p a r e n t   t h a t   o t h e r   t e c h n i q u e s  

may  be  e m p l o y e d   fo r   t h i s   p u r p o s e .  

The  a r r a n g e m e n t   of  F i g u r e   6  t h e r e b y   i n c r e a s e s   t he   r e d u n -  

d a n c y   of  t h e   s y s t e m ,   so  t h a t   even   a  f a i l u r e   in  a  m i c r o -  

15  p r o c e s s o r   w i l l   e n a b l e   t h e   d e t e r m i n a t i o n ,   w i t h   g r e a t   r e -  

l i a b i l i t y ,   t h e   o c c u r r e n c e   of  an  e r r o r   c o n d i t i o n   t h a t   m a y  

r e q u i r e   t he   d i s a b l i n g   of  t h e   m e t e r .  

in   t h e   s y s t e m   of  F i g u r e   6,  t he   p r i n t e r   u n i t   i s   more  c o m -  

20  p l e t e l y   shown  as  c o m p r i s e d   of  a  m i c r o p r o c e s s o r   80  c o u p l e d  

to  t h e   o p t o   c o u p l e r s   17  and  18,  and  c o n t r o l l i n g   a  p r i n t  

s e t t e r   81.  The  p r i n t   s e t t e r   81  s e t s   t h e   p r i n t w h e e l s   i n  

a  p r i n t e r   82,   the   s e t t i n g   of  t h e   p r i n t w h e e l s   b e i n g   f e d  

b a c k   to  t he   m i c r o p r o c e s s o r   80  by  way  of  a  f e e d b a c k   p a t h  

25  83 .   T h i s   f e e d b a c k   e n a b l e s   t he   p r i n t e r   u n i t   to  d e t e r m i n e  

i f   an  e r r o r   has  o c c u r r e d   in  t h e   s e t t i n g   of  t he   p r i n t -  

w h e e l s ,   and  t h e r e b y   to  d i s a b l e   t h e   m e t e r   in  t he   e v e n t   o f  

an  e r r o n e o u s   s e t t i n g .   The  f e e d b a c k   s e t t i n g   may  be  a p -  

p l i e d   f rom  t he   m i c r o p r o c e s s o r   80  to  t h e   o p t o   c o u p l e r s   17 

30  a-nd  18,  t h e r e b y   e n a b l i n g   the   two  m i c r o p r o c e s s o r s   in  t h e  

a c c o u n t i n g   s y s t e m   to  be  s e p a r a t e l y   r e s p o n s i v e   to  t h e  

f e e d b a c k   s i g n a l s ,   fo r   a c c o u n t i n g   fo r   p o s t a g e   to  be  p r i n t -  

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

a re   p r o v i d e d   c o n n e c t e d "   to  t he   m i c r o p r o c e s s o r   and  r a n d o m  

a c c e s s   m e m o r i e s   in  t he   c o n v e n t i o n a l   m a n n e r ,   fo r   c o n t r o l -  

l i n g   the  s y s t e m s .  

5 

The  f u n c t i o n   of  d i s a b l i n g   t h e   m e t e r ,   in  t he   i l l u s t r a t e d  

e m b o d i m e n t s ,   may  be  e f f e c t e d   by  i n h i b i t i n g ,   u n d e r   p r o g r a m  

c o n t r o l ,   o p e r a t i o n   of  t h e   m e c h a n i c a l   e l e m e n t s   of  t h e  

m e t e r .   A l t e r n a t i v e l y ,   t h e   e x i s t e n c e   of  an  e r r o r   r e q u i r -  

10  ing  d i s a b l i n g   of  t h e   m e t e r   may  d i r e c t   t he   r o u t i n e s   o f  

the   m i c r o p r o c e s s o r   to  p e r f o r m   an  e n d l e s s   l o o p .   E r r o r s  

t h a t   do  no t   r e q u i r e   d i s a b l i n g   of  t he   m e t e r   may  be  d i s -  

p l a y e d ,   u n d e r   c o n t r o l   of  t he   m i c r o p r o c e s s o r ,   by  means   o f  

the   d i s p l a y   73  c o u p l e d   to  t h e   e x t e r n a l   c o n t r o l   u n i t - .  

1 5  

Thus ,   in  a c c o r d a n c e   w i t h   one  a s p e c t   of  the   i n v e n t i o n ,  

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

c o u n t i n g   u n i t   of  an  e l e c t r o n i c   p o s t a g e   m e t e r ,   t he   a c -  

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

20  a c c o u n t i n g   d a t a   r e d u n d a n t l y   in  t he   two  m e m o r i e s .   In  o r d e r  

to  m i n i m i z e   the   p o s s i b i l i t y   of  n o n d e t e c t a b l e   e r r o r s ,   t h e  

two  r e d u n d a n t   m e m o r i e s   a r e   i n t e r c o n n e c t e d   w i t h   the   m i c r o -  

p r o c e s s o r ,   i . e .   t he   m i c r o c o m p u t e r   b u s ,   by  way  of  e n t i r e l y  

s e p a r a t e   g r o u p s   of  d a t a   and  a d d r e s s   l i n e s .   As  a  r e s u l t  

25  of  the  c o m p l e t e   s e p a r a t i o n   of  t he   a d d r e s s i n g   and  d a t a ,  

v a r i o u s   e r r o r   c o n d i t i o n s ,   s u c h   as  t he   s h o r t i n g   of  a  p a i r  

of  a d d r e s s   l i n e s ,   w i l l   no t   r e s u l t   in  t h e   e r r o n e o u s   a d -  

d r e s s i n g   of  b o t h   of  t he   m e m o r i e s .   A c c o r d i n g l y ,   u n d e r  

such  c o n d i t i o n s ,   t he   s h o r t i n g   of  a  p a i r   of  a d d r e s s   l i n e s  

30  w i l l   not  r e s u l t   in  t he   s t o r a g e   of  the   same  d a t a   in  b o t h  

of  the  m e m o r i e s ,   so  t h a t   a  c o m p a r i s o n   of  s t o r e d   d a t a  

w i l l   r e s u l t   in  t he   d e t e c t i o n   of  the   e r r o r   c o n d i t i o n .  

In  a c c o r d a n c e   w i t h   a  f u r t h e r   e m b o d i m e n t   of  the   i n v e n t i o n ,  

35  c o r r e s p o n d i n g   d a t a   is   a p p l i e d   r e d u n d a n t l y   to  the  r e d u n -  

d a n t   m e m o r i e s   at   d i f f e r e n t   t i m e s .   T h i s   may  be  e f f e c t e d  
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by  s e p a r a t e l y   a p p l y i n . g   t he   d a t a   s e q u e n t i a l l y   to  the  t w o  

m e m o r i e s .   A l t e r n a t i v e l y ,   d a t a   may  be  s i m u l t a n e o u s l y   a p -  

p l i e d   to  or  r e t r i e v e d   f rom  t he   two  m e m o r i e s ,   w i t h   t h e  

d a t a   t r a n s f e r r e d   a t   any  i n s t a n t   w i t h   r e s p e c t   to  the   t w o  

5  m e m o r i e s   c o r r e s p o n d i n g   to  d i f f e r e n t   i n f o r m a t i o n .   As  a  

r e s u l t ,   i n s t a n t a n e o u s l y   o c c u r r i n g   t r a n s i e n t s   on  t h e  

t r a n s m i s s i o n   l i n e s   w i l l   no t   be  l i k e l y   to  a f f e c t   the  c o r -  

r e s p o n d i n g   d a t a   s t o r e d   in  t he   two  m e m o r i e s   in  the  s a m e  

f a s h i o n .   T h i s   s y s t e m   t h e r e b y   m i n i m i z e s   t he   p o s s i b i l i t y  

10  of  n o n d e t e c t a b l e   a n d / o r   n o n c o r r e c t a b l e   e r r o r s   r e s u l t i n g  

f rom  t r a n s i e n t s .  

In  a c c o r d a n c e   w i t h   a  s t i l l   f u r t h e r   e m b o d i m e n t   of  the   i n -  

v e n t i o n ,   t h e   r e d u n d a n c y   of  t he   a c c o u n t i n g   s y s t e m   may  b e  

15  i n c r e a s e d   by  a l s o   e m p l o y i n g   r e d u n d a n t   m i c r o p r o c e s s o r s  

f o r   c o n t r o l l i n g   t h e   two  m e m o r i e s .  

In  o r d e r   to  s t i l l   f u r t h e r   m i n i m i z e   t h e   p o s s i b i l i t y   o f  

p r i n t i n g   p o s t a g e   w i t h o u t   a c c o u n t i n g ,   t h e   p r o g r a m   of  t h e  

20  m i c r o p r o c e s s o r   may  be  d i r e c t e d   to  t h e   p e r i o d i c   t e s t i n g  

of  v a r i o u s   c r i t i c a l   p a r a m e t e r s   w i t h i n   t he   m i c r o p r o c e s s o r ,  

as  p a r t   of  a  main   r o u t i n e ,   t he   t e s t i n g   r o u t i n e   on ly   b e i n g  

i n t e r r u p t e d ,   i f   n e c e s s a r y ,   d u r i n g   a  c o n v e n t i o n a l   p o s t a g e  

p r i n t i n g   o p e r a t i o n   such   as  t he   p r i n t i n g   of  p o s t a g e   a n d  

25  a c c o u n t i n g   t h e r e f o r .   As  a  c o n s e q u e n c e ,   t he   r o u t i n e   o f  

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

p a r a m e t e r s ,   so  t h a t   the   p o s t a g e   m e t e r   may  be  d i s a b l e d   a s  

soon   as  a  c o n d i t i o n   e x i s t s   t h a t   t h r e a t e n s   the  i n t e g r i t y  

of  t he   a c c o u n t i n g   d a t a .   The  e r r o r   c h e c k i n g   on  a  p e r i o d i c  

3Q  b a s i s   may  t e s t   no t   o n l y   the   p h y s i c a l   p a r a m e t e r s ,   such   a s  

p o s i t i o n s   of  v a r i o u s   m e c h a n i c a l   e l e m e n t s ,   but   a l s o   may  

e f f e c t   t he   c o m p a r i s o n   of  the   d a t a   s t o r e d   in  the  two  mem-  

o r i e s ,   as  w e l l   as  p e r f o r m i n g   c o n t r o l   sum  c h e c k s   to  d e t e r -  

mine   i f   t he   d a t a   s t o r e d   in  e a c h   memory  is  in  a c c o r d a n c e  

35  w i t h   d e t e r m i n e d   r e l a t i o n s h i p s .  
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O t h e r   t y p e s   of  memory  c a n ,   of  c o u r s e ,   be  e m p l o y e d   i n s t e a d  
of  RAM  s u c h   as  s e r i a l   m e m o r y .  

W h i l e   t he   i n v e n t i o n   has  been   d i s c l o s e d   and  d e s c r i b e d   w i t h  
r e f e r e n c e   to  a  l i m i t e d   number   of  e m b o d i m e n t s ,   i t   w i l l   b e  
a p p a r e n t   t h a t   v a r i a t i o n s   and  m o d i f i c a t i o n s   may  be  m a d e  
t h e r e i n ,   and  i t   is  i n t e n d e d   in  the   f o l l o w i n g   c l a i m s   t o  
c o v e r   each   such   v a r i a t i o n   and  m o d i f i c a t i o n   as  f a l l s   w i t h -  
in  t he   t r u e   s c o p e   of  t he   i n v e n t i o n .  
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CLAIMS:  

1.  A  m i c r o p r o c e s s o r   s y s t e m   f o r   an  e l e c t r o n i c  

p o s t a g e   a r r a n g e m e n t   c o m p r i s i n g :   a  m i c r o p r o c e s s o r  

( 1 0 ) ;   r e g i s t e r   means   ( 20 ,   21)  c o u p l e d   to   s a i d   m i c r o -  

p r o c e s s o r   f o r   s t o r i n g   p o s t a g e   a c c o u n t i n g   d a t a ;   a  

5  p l u r a l i t y   of   s e n s o r s   ( 50 ,   51,  52)  f o r   d e t e c t i n g  

o p e r a t i o n   c o n d i t i o n s   in   s a i d   p o s t a g e   m e t e r ;   a n d  

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

in  a  p e r m a n e n t   memory  (11 )   to  c h e c k   s a i d   s e n s o r s  

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

10  means   r e s p o n s i v e   to  t h e   n o n c o r r e s p o n d e n c e   of   t h e  

o u t p u t s   of   s a i d   s e n s o r s   and  a  u n i q u e   c o d e   s t o r e d  

in  s a i d   m i c r o p r o c e s s o r   p e r m a n e n t   memory ,   upon   a  

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

r o u t i n e ,   f o r   i n d i c a t i n g   an  e r r o r   c o n d i t i o n .  

15  2.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   s a i d   s e n s o r s   a r e   a r r a n g e d   to  s e n s e   p h y s i c a l  

c o n d i t i o n s   of   s a i d   m e t e r .  

3.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   one   of  s a i d   s e n s o r s   i s   a r r a n g e d   to  s e n s e  

20  t h e   p o s i t i o n   of  a  s h u t t e r   bar   w h i c h   b l o c k s   t h e   o p e r a t i o n  

of  s a i d   m e t e r .  

4.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   one  of  s a i d   s e n s o r s   i s   c o n n e c t e d   to  s e n s e  

t e m p e r a t u r e .  

25  5.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d  

in  t h a t   one   of  s a i d   s e n s o r s   i s   c o n n e c t e d   to  s e n s e  

h u m i d i t y .  
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6.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d  
in  t h a t   s a i d   p o s t a g e   m e t e r   has   a  m e m o r y ,   and  s a i d  
s o f t w a r e   r o u t i n e   p e r i o d i c a l l y   c h e c k s   t h e   c o r r e c t n e s s  
of  d a t a   s t o r e d   in  s a i d   m e m o r y .  

5  7.  A  s y s t e m   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d  
by  a  p a i r   of  m e m o r i e s   w h e r e i n   s a i d   s o f t w a r e   r o u t i n e  
a l s o   p e r i o d i c a l l y   c o m p a r e s   i n f o r m a t i o n   s t o r e d   i n  
s a i d   m e m o r i e s .  

8.  A  m i c r o p r o c e s s o r   s y s t e m   f o r   an  e l e c t r o n i c  
10  p o s t a g e   a r r a n g e m e n t   and  c o m p r i s i n g :   a  m i c r o p r o c e s s o r  

(10 ,   80)  w i t h   a  p l u r a l i t y   of  a d d r e s s   l i n e s ,   a  p l u r a l i t y  
of  d a t a   l i n e s ,   and  c o n t r o l   l i n e   m e a n s ,   t h e   m i c r o -  
p r o c e s s o r   b e i n g   a r r a n g e d   to  s e l e c t i v e l y   c o n t r o l  
s a i d   a d d r e s s   and  d a t a   l i n e s ;   r a n d o m   a c c e s s   m e m o r y  

15  means   ( 20 ,   21)  c o n n e c t e d   to  s a i d   a d d r e s s   and  d a t a  
l i n e s   and  c o n t r o l   l i n e   means  to  e n a b l e   t r a n s f e r  
of  d a t a   b e t w e e n   s a i d   random  a c c e s s   memory  m e a n s  
and  s a i d   m i c r o p r o c e s s o r ;   a  p r i n t e r   means   (12 ;   8 2 )  
c o n n e c t e d   to  be  c o n t r o l l e d   by  s a i d   m i c r o p r o c e s s o r ;  

20  and  f e e d b a c k   means   (18;   83)  f o r   s i g n a l l i n g   the   s e t t i n g  
of  the   p r i n t e r   means   to  the  m i c r o p r o c e s s o r ,   w h e r e i n  
s a i d   r a n d o m   a c c e s s   memory  c o m p r i s e s   f i r s t   (20)   a n d  
s e c o n d   (21)   r andom  a c c e s s   m e m o r i e s ;   and  means   i n -  
d e p e n d e n t l y   r e s p o n s i v e   to  f e e d b a c k   f rom  s a i d   f e e d b a c k  

25  means   to  u p d a t e   the   a c c o u n t i n g   d a t a   in  e a c h   of  s a i d  
f i r s t   and  s e c o n d   r andom  a c c e s s   m e m o r i e s .  

9.  A  m i c r o p r o c e s s o r   s y s t e m   f o r   an  e l e c t r o n i c  
p o s t a g e   a r r a n g e m e n t   c o m p r i s i n g :   a  p r i n t i n g   m e a n s  
(80 ,   81,  8 2 ) ;   f i r s t   and  s e c o n d   m i c r o p r o c e s s o r s   ( 6 0 ,  

30  61 ) ;   f i r s t   and  s e c o n d   a c c o u n t i n g   m e m o r i e s   ( 2 0 , 2 1 )  
c o n n e c t e d   to  be  s e p a r a t e l y   c o n t r o l l e d   by  s a i d   f i r s t  
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and  s e c o n d   m i c r o p r o c e s s o r s ,   s a i d   f i r s t   and  s e c o n d  

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

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

a c c o u n t   f o r   t he   p r i n t i n g   of  p o s t a g e   by  s a i d   p r i n t i n g  

5  m e a n s ;   and  means   f o r   c o m p a r i n g   t h e   a c c o u n t i n g   r e s u l t s  

in   s a i d   f i r s t   and  s e c o n d   a c c o u n t i n g   m e m o r i e s   f o r  

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

c o n c i d e n c e   of  d a t a   in   s a i d   f i r s t   and   s e c o n d   a c c o u n t i n g  

m e m o r i e s   . 

10  10-  A  s y s t e m   a c c o r d i n g   to  c l a i m   9  w h e r e i n   s a i d  

r o u t i n e s   of   s a i d   f i r s t   and  s e c o n d   m i c r o p r o c e s s o r s  

a r e   a r r a n g e d   to  s t o r e   d a t a   in  t h e i r   r e s p e c t i v e   a c -  

c o u n t i n g   m e m o r i e s   w i t h   d i f f e r e n t   c o d i n g .  

11.  A  s y s t e m   a c c o r d i n g   to  c l a i m   9  or  10  w h e r e i n  

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

c e s s o r   (80 )   h a v i n g   a  p o s t a g e   p r i n t i n g   p r o g r a m   f o r  

c o n t r o l l i n g   p r i n t i n g   of  s a i d   p o s t a g e   m e t e r .  

12.  A  m i c r o p r o c e s s o r   s y s t e m   c h a r a c t e r i s e d   b y  

an  a d d r e s s   bus  ( 2 2 ,   24)  h a v i n g   a  p l u r a l i t y   of  a d d r e s s  

20  l i n e s ;   a  d a t a   bus  ( 23 ,   25)  h a v i n g   a  p l u r a l i t y   o f  

d a t a   l i n e s ;   a  c o n t r o l   bus  h a v i n g   a  p l u r a l i t y   o f  

c o n t r o l   l i n e s ;   a  m i c r o p r o c e s s o r   ( 1 0 )   c o n n e c t e d   t o  

e a c h   of   t h e   a d d r e s s   l i n e s   of  d a t a   l i n e s   of   s a i d  

a d d r e s s   and  d a t a   b u s ,   and  c o u p l e d   to   s a i d   c o n t r o l  

25  b u s ;   and   f i r s t   and  s e c o n d   r a n d o m   a c c e s s   m e m o r i e s  

( 2 0 ,   21)  e a c h   c o n n e c t e d   to  d i f f e r e n t   l i n e s   of  s a i d  

a d d r e s s   bus  and  d i f f e r e n t   l i n e s   of  s a i d   d a t a   b u s ,  

w h e r e b y   s a i d   r a n d o m   a c c e s s   m e m o r i e s   may  be  s e p a r a t e l y  

a d d r e s s e d   . 

30  13.  A  s y s t e m   a c c o r d i n g   to  c l a i m   12  c h a r a c t e r i s e d  
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by  a  p r o g r a m   memory  (11)   f o r   c o n t r o l l i n g   the   o p e r a t i o n  

of  s a i d   m i c r o p r o c e s s o r   (10 )   and  h a v i n g   a  p r o g r a m  

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

m e m o r i e s   (20,   21)  to  s t o r e   t he   same  d a t a   t h e r e i n .  

5  14.  A  s y s t e m   a c c o r d i n g   to  c l a i m   13  c h a r a c t e r -  

i s e d   in  t h a t   s a i d   p r o g r a m   a d d r e s s e s   c o r r e s p o n d   t o  

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

(20 ,   2 1 ) ,   c o r r e s p o n d i n g   d a t a   b e i n g   s t o r e d   t h e r e i n  

or  r e ad   t h e r e f r o m   a t   d i f f e r e n t   t i m e s .  

10  15.  A  s y s t e m   a c c o r d i n g   to  c l a i m   14  c h a r a c t e r i s e d  

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

d a t a   in  s a i d   f i r s t   and  s e c o n d   m e m o r i e s   ( 20 ,   2 1 )  

at   n o n c o r r e s p o n d i n g   a d d r e s s   l o c a t i o n s ,   w h e r e b y   i n -  

s t a n t a n e o u s l y   o c c u r r i n g   e r r o r s   a f f e c t   t he   d a t a   s t o r e d  

15  in  s a i d   f i r s t   and  s e c o n d   m e m o r i e s   in  d i f f e r e n t   m a n n e r s .  

16.  A  s y s t e m   a c c o r d i n g   to  any  one  of  c l a i m s   12 

to  15  c h a r a c t e r i s e d   in  t h a t   s a i d   r a n d o m   a c c e s s   m e m o r i e s  

(20 ,   21)  a re   n o n v o l a t i l e .  

17-  A  s y s t e m   a c c o r d i n g   to  any  one  of  c l a i m s   12 

20  to  16  c h a r a c t e r i s e d   by  means   r e s p o n s i v e   to  d i f -  

f e r e n c e s   in  d a t a   s t o r e d   in  f i r s t   and  s e c o n d   m e m o r i e s  

(20,   21)  f o r   d i s a b l i n g   f u r t h e r   o p e r a t i o n   of  s a i d  

m i c r o p r o c e s s o r   ( 1 0 ) .  

18.  An  a c c o u n t i n g   s y s t e m   c h a r a c t e r i s e d   by  a  m i c r o -  

25  p r o c e s s o r   s y s t e m   a c c o r d i n g   to  any  one  of  t he   p r e c e d i n g  

c l a i m s .  

19-  A  p o s t a g e   m e t e r   c h a r a c t e r i s e d   by  an  a c c o u n t i n g  

s y s t e m   a c c o r d i n g   to  c l a i m   1 8 .  
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