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(g)  Non-volatile  memory  system  with  real  time  and  power  down  data  storage  capability  for  an  electronic  postage  meter. 

  A  method  and  associated  apparatus  is  provided  for  in- 
creasing  the  reliability  of  the  stored  accounting  data  which 
reflects  the  transactions  of  an  electronic  postage  meter,  in- 
cluding  the  steps  of  an  associated  apparatus  for  providing  a 
first  non-volatile  memory  (30)  capable  of  storing  accounting 
data  which  represents  the  postage  meter  transactions;  updat- 
ing  the  first  non-volatile  memory  (30)  in  real  time  for  each  post- 
age  transaction  to  provide  a  current  record  of  the  accounting 
data  for  each  postage  transaction  on-the-fly;  providing  a  sec- 
ond  non-volatile  memory  (32)  capable  of  storing  accounting 
data  representing  the  postage  meter  transactions  during  a 
power  down  cycle  of  the  postage  meter;  providing  a  volatile 
memory  (28)  capable  of  storing  accounting  data  which  repre- 
sents  the  postage  meter  transactions;  updating  the  volatile 
memory  (28),  in  real  time  for  each  postage  transaction  to  pro- 
vide  a  current  record  of  the  accounting  data  for  each  postage 
transaction;  and  transferring  the  accounting  data  from  the  vol- 
atile  memory  (28)  to  the  second  non-volatile  memory  (32)  dur- 
ing  the  power  down  cycle  of  the  postage  meter. 



The  present   inven t ion   r e l a t e s   to  e l e c t r o n i c   p o s t -  

age  meters,   and  to  methods  and  systems  for  i nc reas ing   r e -  

l i a b i l i t y   of  stored  accounting  data  which  r e f l e c t s   the  t r a n s -  

ac t ions   of  an  e l e c t r o n i c   postage  m e t e r .  

Various  e l e c t r o n i c   postage  meter  systems  have  been 

developed,   as  for  example,  the  systems  d i s c l o s e d   in  Uni ted  

S ta tes   Pa tent   3,978,457  for  Microcomputer ized  E l e c t r o n i c  

Postage  Meter  Systems,  United  S ta tes   Patent   3,938,095  f o r  

Computer  Responsive  Postage  Meter,  European  Patent   A p p l i -  

ca t ion   80400603.9,  f i l ed   May  5,  1980,  for  E l e c t r o n i c  

Postage  Meter  Having  Improved  Secur i ty   and  Fault   T o l e r a n c e  

Fea tu r e s ,   United  Sta tes   Pa ten t   4 ,301,507,   for  E l e c t r o n i c  

Postage  Meter  Having  P lura l   Computing  Systems,  and  c o -  

pending  European  Patent   Appl ica t ion   No.  83  112  364.1,  f i l e d  

December  8,  1983,  for  Stand-Alone  E lec t ron ic   Mailing  Machine. 

General ly   e l e c r o n i c   postage  meters  include  some 

form  of  n o n - v o l a t i l e   memory  c a p a b i l i t y   to  s tore   c r i t i c a l  

postage  account ing  i n f o r m a t i o n .   This  i n fo rmat ion   i n c l u d e s ,  

for  example,  the  amount  of  postage  remaining  in  the  meter  

for  subsequent   p r i n t i n g   and  the  t o t a l   amount  of  p o s t a g e  

a l ready  p r i n t e d   by  the  meter.   Other  types  of  a c c o u n t i n g  

or  ope ra t ing   data  may  also  be  s to red   in  the  n o n - v o l a t i l e  

memory,  as  d e s i r e d .  

However,  cond i t i ons   can  o c c u r  i n   e l e c t r o n i c   p o s t -  

age  meters  where  in fo rmat ion   s tored   in  n o n - v o l a t i l e   memory 

may  be  l o s t .   A  t o t a l   l ine  power  f a i l u r e   or  f l u c t u a t i o n  

in  vol tage   cond i t i ons   can  cause  the  mic roprocesso r   a s s o -  

c i a t ed   with  the  meter  to  opera te   e r r a t i c a l l y   and  e i t h e r  



cause  e rasure   of  data  or  the  wr i t i ng   of  spur ious   data  i n  

the  n o n - v o l a t i l e   memory.  The  e rasu re   of  data  or  t h e  

wr i t i ng   of  spur ious   data  in  the  n o n - v o l a t i l e   memory  may 

r e s u l t   in  a  loss  of  c r i t i c a l   account ing   i n f o r m a t i o n .   S i n c e  

the  account ing   data  changes  with  the  p r i n t i n g   of  p o s t a g e  

and  is  not  permanent ly   s to red   e l sewhere ,   there  is  no  way 

to  r e c a p t u r e   or  r e c o n s t r u c t   the  los t   account ing   i n f o r m a -  

t ion .   Under  such  c i r c u m s t a n c e s ,   i t   is  p o s s i b l e   tha t   a 

user  may  s u f f e r   a  loss  of  pos tage   f u n d s .  

To  minimize  the  l i k e l i h o o d   of  a  loss  of  i n f o r m a -  

t ion  s to red   in  the  n o n - v o l a t i l e   memory,  var ious   a p p r o a c h e s  

have  been  adopted  to  ensure  the  high  r e l i a b i l i t y   of  e l e c t -  

ronic  postage  meters .   I t   is  known  from  a f o r e m e n t i o n e d  

United  S ta tes   Pa tent   3,978,457  and  a forement ioned   c o - p e n d i n g  

European  Patent  Application  No.  83  112  364.1  to  provide  a  microprocessor 

c o n t r o l l e d   e l e c t r o n i c   postage  meter  having  memory  a r c h i -  

t e c t u r e   which  inc ludes   a  temporary  s to rage   memory  for  s t o r -  

ing  account ing   data  r e f l e c t i n g   each  meter  t r a n s a c t i o n   and  

a  n o n - v o l a t i l e   memory  to  which  the  account ing   data  i s  

t r a n s f e r r e d   during  the  power  down  cycle  of  the  m e t e r .  

Another  approach  for  p r e s e r v i n g   the  s to red   a c c o u n t -  

ing  data  has  been  the  use  of  redundant   n o n - v o l a t i l e   memor- 

ies .   One  such  redundant   memory  system  is  d i s c l o s e d   in  European 

Patent   App l i ca t ion   No.  83  100  639.0,  f i l e d   January  25,  1983. 

With  such  r e d u n d a n t  

memory  system the  two  redundant   n o n - v o l a t i l e   memories  are  i n t e r -  
connected  with  a  m i c r o p r o c e s s o r   by  way  of  comple te ly   s e p -  
a ra te   data  and  address   l i nes   to  e l i m i n a t e   e r ro r   c o n d i t i o n s .  

The  data  may  be  appl ied   to  the  memories  s i m u l t a n e o u s l y   o r  

. s e q u e n t i a l l y  a t  d i f f e r e n t   t imes.   Such  a  system  min imizes  



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   and/or  n o n - c o r r e c t a b l e  

e r ro r s   r e s u l t i n g   from  t r a n s i e n t s .  

Another  redundant   memory  system  is  d i s c l o s e d   i n  

the  a forement ioned   European  Pa ten t   A p p l i c a t i o n   80400603 .9 .  

In  th is   pa t en t   a p p l i c a t i o n ,   account ing   data  is  w r i t t e n  

into  each  of  the  two  n o n - v o l a t i l e   m e m o r i e s ,  d e s i g n a t e d  

BAMs,  twice  during  each  pos tage   meter  t r a n s a c t i o n ,   once 

in  temporary  form  and  once  in  permanent  form  to  m in imize  

the  loss  of  account ing   data  during  microcomputer   f a i l u r e .  

The  a fo rement ioned   redundant   memory  systems  may 

help  to  e l i m i n a t e   c e r t a i n   e r r o r s   in  the  account ing   d a t a  

due  to  microcomputer   f a i l u r e   or  the  p resence   of  t r a n s -  

c i e n t s .   However,  s ince  w r i t i n g   into  these  memories  o c c u r s  

during  each  t r a n s a c t i o n   or  t r i p   cycle  of  the  meter,   c r i t i -  

cal  account ing   data  is  w r i t t e n   into  the  n o n - v o l a t i l e   mem- 

or ies   during  the  n o i s i e s t   cycle  of  meter  o p e r a t i o n   when 

the  presence  of  t r a n s i e n t s   or  s p u r i o u s  s i g n a l s   is  p r o b -  

ably  g r e a t e s t .  

I t   is  an  ob jec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v -  

ide  a  n o n - v o l a t i l e   memory  system  for  an  e l e c t r o n i c   p o s i -  

t ive   meter  which  minimizes  e r r o r s   in  the  s to red   a c c o u n t -  

ing  d a t a .  

It  is  a  f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

to  provide   a  n o n - v o l a t i l e   memory  system  for  an  e l e c t r o n -  

ic  postage  meter  in  which  accoun t ing   data  is  w r i t t e n   i n t o  

d i f f e r e n t   NVMs  during  two  d i f f e r e n t   cyc les   of  p o s t a g e  

meter  o p e r a t i o n .  



It  is  a  f u r t h e r   ob jec t   of  the  p r e s e n t   i n v e n t i o n  

to  provide  a  n o n - v o l a t i l e   memory  system  with  rea l   time  and 

power  down  data  s torage  c a p a b i l i t y   for  an  e l e c t r o n i c   p o s t a g e  

meter  to  minimize  the  p o s s i b i l i t y   of  e r ro r s   in  the  s t o r e d  

account ing   d a t a .  

B r i e f l y ,   in  accordance  with  the  p r e s e n t   i n v e n t i o n ,  

a  method  and  a s s o c i a t e d   appa ra tus   is  provided  for  i n c r e a s -  

ing  the  r e l i a b i l i t y   of  the  s to red   account ing   data  which  r e -  

f l e c t s   the  t r a n s a c t i o n s   of  an  e l e c t r o n i c   pos tage   meter,  i n -  

cluding  the  s teps  of  and  a s s o c i a t e d   appara tus   for  p r o v i d i n g  

a  f i r s t   n o n - v o l a t i l e   memory  capable   of  s t o r i n g   a c c o u n t i n g  

data  which  r e p r e s e n t s   the  pos tage   meter  t r a n s a c t i o n s ;   u p -  

dat ing  the  f i r s t   n o n - v o l a t i l e   memory  in  rea l   time  for  e a c h  

postage  t r a n s a c t i o n   to  provide  a  cu r r en t   record   of  the  a c c o u n t -  

ing  data  for  each  postage  t r a n s a c t i o n   o n - t h e - f l y ;   p r o v i d i n g  

a  second  n o n - v o l a t i l e   memory  capable   of  s t o r i n g   a c c o u n t i n g  

data  r e p r e s e n t i n g   the  postage  meter  t r a n s a c t i o n s   during  a 

power  down  cycle  of  the  pos tage   meter;  p r o v i d i n g   a  v o l a t i l e  

memory  capable   of  s t o r i n g   accoun t ing   data  which  r e p r e s e n t s   t h e  

postage  meter  t r a n s a c t i o n s ;   upda t ing   the  v o l a t i l e   memory 

in  real   time  for  each  postage  t r a n s a c t i o n   to  provide  a 

cu r r en t   record  of  the  accoun t ing   data  for  each  p o s t a g e  

t r a n s a c t i o n ;   and  t r a n s f e r r i n g   the  account ing   data  from 

the  v o l a t i l e   memory  to  the  second  n o n - v o l a t i l e   memory 

during  the  power  down  cycle  of  the  postage  m e t e r .  

Other  o b j e c t s ,   a spec t s   and  advantages   of  t h e  

p resen t   i n v e n t i o n   wi l l   be  apparen t   from  the  f o l l o w i n g  

d e t a i l e d   d e s c r i p t i o n   of  an  exemplary  embodiment  of  the  i n -  

vent ion  cons idered   in  con junc t ion   with  the  drawings,  in  which:  



FIGURE  1  is  a  block  diagram  of  one  embodiment  f o r  

the  n o n - v o l a t i l e   memory  system  of  the  p r e s e n t   i n v e n t i o n ;   and 

FIGURE  2  is  a  f l owchar t   i l l u s t r a t i n g   the  o p e r a t i o n  

of  the  n o n - v o l a t i l e   memory  system  of  the  p r e sen t   i n v e n t i o n .  

Re fe r r i ng   to  Fig.  1,  a  n o n - v o l a t i l e   memory  s y s t e m  

for  an  e l e c t r o n i c   postage  meter  in  accordance  with  t h e  

p r e sen t   i n v e n t i o n   is  g e n e r a l l y   i l l u s t r a t e d   at  10.  P r e f -  

e r ab ly ,   the  genera l   a r c h i t e c t u r e   of  the  e l e c t r o n i c   p o s t -  

age  meter  is  s i m i l a r   to  tha t   d i s c l o s e d   in  the  a f o r e -  

mentioned  co-pending  pa ten t   application  No.  83  112  3 6 4 . 1 ,  

modif ied  as  d i s c l o s e d   in  Fig,  1.  S p e c i f i c a l l y ,   a  c e n t r a l  

p r o c e s s i n g   uni t   12,  in  the  form  of  a  m i c r o p r o c e s s o r ,   e . g . ,  

a  Model  8085A  m i c r o p r o c e s s o r ,   is  ope ra ted   under  p r o g r a m  

con t ro l   in  accordance  with  the  programs  s to red   in  a  ROM  1 4 .  

The  m i c r o p r o c e s s o r   12  is  e n e r g i z e d   by  the  output   of  a  

power  supply  c i r c u i t   16  during  a  power  up  cycle  to  p l a c e  

the  meter  in  an  o p e r a t i v e   c o n d i t i o n .   The  m i c r o p r o c e s s o r  

12  t r a n s m i t s   and  r e c e i v e s   s i g n a l s   over  a  data  bus  18 

coupled  to  the  va r ious   meter  componen t s .  

Gene ra l l y ,   the  m i c r o p r o c e s s o r   12  t r a n s m i t s   s i g n a l s  

to  and  r e c e i v e s   s i g n a l s   from  the  o ther   e l e c t r o n i c   compon- 

ents  20,  the  keyboard  22  and  the  p r i n t e r   24  for  the  a c t u -  

a t ion   of  s t eppe r   and  bank  motors  and  so l eno ids   26  to  a c -  

complish  the  p r i n t i n g   of  pos tage   on  a  document.  Each 

such  pos tage   o p e r a t i o n   or  p r i n t i n g   t r a n s a c t i o n   i s  r e f e r r e d  

to  as  a  t r i p   c y c l e .  



During  each  t r i p   cycle ,   a  c e r t a i n   amount  of  p o s t -  

age  is  used.  A  v o l a t i l e   random  access   memory  28,  s u c h  

as  model  8155  with  the  a p p r o p r i a t e   input   and  output   and  

timing  c i r c u i t s ,   con ta ins   an  ascending  r e g i s t e r   (AR),  a  

descending  r e g i s t e r   (DR)  and  appropriate  cvc l i c   r e d u n d a n c y  

codes  (CRCs)  and  con t ro l   sums.  During  each  t r i p   c y c l e ,  

and  under  con t ro l   of  the  m i c r o p r o c e s s o r   12,  the  d e s c e n d i n g  

r e g i s t e r   is  decremented  the  a p p r o p r i a t e   amount  for  the  p o s -  

tage  used  during  the  t r i p   and  the  ascending  r e g i s t e r   is  i n c r e -  

mented  the  a p p r o p r i a t e   amount  for  the  postage  used  d u r i n g  

the  t r i p .   Thus,  the  AR  p rov ides   a  running  or  c u r r e n t   t o t a l  

of  the  amount  of  postage  tha t   has  been  used  through  comp le -  

t ion  of  t h e l a s t   t r i p   cycle  and  the  DR  provides   a  r u n n i n g  

or  c u r r e n t   t o t a l   of  theanount   of  pos tage   remaining  in  t h e  

meter  for  subsequent   u s e .  

Also  coupled  to  the  data  bus  18  to  r ece ive   a c -  

count ing  data  from  the  m i c r o p r o c e s s o r   12  is  a  f i r s t   NVM 

30.  P r e f e r a b l y ,   the  NVM  30 . i s   a  SEEQ  5516A  e l e c t r i c a l l y  

e r a s a b l e   read  only  memory  (EEROM)  having  an  endurance  o f  

1  m i l l i on   wri te   cyc l e s .   However,  i t   should  be  u n d e r -  

stood  tha t   o ther   NVMs  which  have  high  endurances  may 

also  be  u t i l i z e d ,   such  as  a  b a t t e r y   backed  CMOS  i n t e g r a t e d  

c i r c u i t   chip  or  o ther   s i m i l a r   i n t e g r a t e d   c i r c u i t   c h i p s .  

Under  con t ro l   of  the  m i c r o p r o c e s s o r   12  the  a c c o u n t i n g  

data  for  each  meter  p o s t a l   t r a n s a c t i o n ,   i . e . ,   AR  and  DR, 

and  o ther   account ing   da ta ,   as  d e s i r e d ,   is  w r i t t e n  

in to   the  NVM  30,  as  well  as  the  v o l a t i l e   RAM  28.  'Thus,  a 



permanent  updated  record  of  the  account ing   data  is  m a i n -  

ta ined  o n - t h e - f l y   in  rea l   time  in  the  NVM  30.  

A  second  NVM  32,  such  as  an  ER  3400  MNOS  i n t e g r a t e d  

c i r c u i t   chip,  is  also  e l e c t r i c a l l y   coupled  to  the  d a t a  

bus  18.  Under  con t ro l   of  the  m i c r o p r o c e s s o r   12,  a c c o u n t -  

ing  data  which  is  t e m p o r a r i l y   s to red   in  the  RAM  28  d u r i n g  

each  meter  t r a n s a c t i o n   is  t r a n s f e r r e d   from  the  RAM  28 

and  w r i t t e n   into  the  second  NVM  32  upon  d e t e c t i o n   of  a 

power  down  s igna l   i n d i c a t i n g   commencement  of  a  power  down 

c y c l e .  

During  normal  o p e r a t i o n   of  the  postage  meter ,   t h e  

second  NVM32  is  held  in  a  non -wr i t e   c o n d i t i o n   by  the  o u t -  

put  s i g n a l s   from  the  m i c r o p r o c e s s o r   12  over  data  bus  18 .  

However,  during  a  power  f a i l u r e   (power  down  cyc l e ) ,   t h e  

m i c r o p r o c e s s o r   12  i n i t i a t e s   a  power  down  cycle  r o u t i n e  

in  which  the  account ing   data  which  has  been  t e m p o r a r i l y  

s tored  in  the  v o l a t i l e   RAM  28  is  t r a n s f e r r e d   or  w r i t t e n   i n t o  

the  f i r s t   NVM  32.  Upon  comple t ion   of  the  t r a n s f e r   o f  

account ing   data  i n t o  t h e   second  NVM32,  the  second  NVM  32 

is  d i s ab l ed   by  a  power  down  d e t e c t i o n   c i r c u i t   34  to  p r e -  

vent  f u r t h e r   w r i t i n g   t h e r e i n   by  the  m i c r o p r o c e s s o r   12 .  

Advantageous ly ,   the  power  supply  c i r c u i t   16  and  t h e  

power  down  d e t e c t i o n   c i r c u i t   34  may  be  of  the  type  d i s c l o s e d  

in  United  S ta tes   Pa ten t   4 ,445 ,198 ,   i s sued   Apri l   24,  1984 ,  

e n t i t l e d   Memory  P r o t e c t i o n   C i r c u i t   For  An  E l e c t r o n i c   P o s t -  

age  Meter.  Upon  r e c e i v i n g   a  f i r s t   low  power  s igna l   from  t h e  

power  supply  c i r c u i t   16,  the  power  down  d e t e c t i o n   c i r c u i t  

34  app l i e s   p r ede t e rmined   bias  s i g n a l s   to  the  second  NVM 



32  to  allow  the  t r a n s f e r   of  account ing   data  t h e r e t o   from 

the  RAM  28  under  con t ro l   of  the  m i c r o p r o c e s s o r   12.  T h e r e -  

a f t e r ,   the  bias  vo l t ages   are  removed  from  the  second  NVM 

32  to  d i s ab l e   the  same  and  p reven t   any  f u r t h e r   w r i t i n g   of  d a t a  

t he re in   from  the  m i c r o p r o c e s s o r   12.  A l t e r n a t i v e l y ,   t h e  

power  supply  c i r c u i t   16  and  the  power  down  d e t e c t i o n  

c i r c u i t   34  may  be  of   the  type  d i s c l o s e d   in  c o - p e n d i n g  

European  Patent   App l i ca t i on   No.  84  104  709.5,  f i l ed   Apri l   26 ,  

1984. 

Output  s igna l s   from  the  m i c r o p r o c e s s o r   12  a r e  

also  e l e c t r i c a l l y   coupled  to  a  power  down  p r o t e c t i o n   c i r -  

cui t   36  such  as  d i s c l o s e d   in  co-pending  U.S.  Patent   A p p l i -  

ca t ion   Ser ia l   No.  ,  e n t i t l e d   "Data  P r o t e c t i o n   System 

- for  Electronic  Postage  Meters Having  Multiple  NVMs",  a  copy  of  which  i s  

filed  together  with  this  application  for  reference.  The  power down 

protection  circuit  36  inhibits  any  further  writing  in  the  f i rs t   NVM  30 

upcn  detection  of  a  power  down  condition  by  the  microprocessor  12. 

A  f lowchar t   for  the  o p e r a t i o n   of  the  memory  s y s t e m  

of  the  p r e s e n t   i nven t ion   is  i l l u s t r a t e d   in  Fig.  2  at  50.  

Cons ider ing   th i s   f l owchar t   50  and  the  appa ra tus   10  i l l u s -  

t r a t e d   in  Fig,  1,  a f t e r   power  up  of  the  pos tage   m e t e r ,  

p r io r   to  unde r t ak ing   a  t r a n s a c t i o n   or  commencing  a  t r i p   c y c l e ,  

the  meter  is  in  i t s   q u i e s c e n t   or  steady  s t a t e   c o n d i t i o n .  

In  th i s   c o n d i t i o n ,   if  the  m i c r o p r o c e s s o r   12  senses  a  power 

down  c o n d i t i o n ,   i . e . ,   power  f a i l u r e ,   t h e  m i c r o p r o c e s s o r   12  im-  

media te ly   t r a n s f e r s   a l l   the  account ing   data  from  the  RAM 

28  to  the  second  NVM  32  by  w r i t i n g   i t   in to  the  second  NVM 

32.  T h e r e a f t e r ,   the  power  down  d e t e c t i o n   c i r c u i t   34  d i s -  



ables  the  second  NVM  32  to  p r ec lude   any  f u r t h e r   w r i t i n g  

of  spu r ious   data  t h e r e i n   by  e r r a t i c   o p e r a t i o n   of  the  m i c r o -  

p r o c e s s o r   12  during  the  r emainder   of  the  power  down  c y c l e .  

After   the  t r a n s f e r   of  a c c o u n t i n g   data  from  the  RAM  28  t o  

the  second  NVM  32,  the  f i r s t   NVM  30  is  d i s a b l e d   by  t h e  

power  down  p r o t e c t i o n   c i r c u i t   36  to  p reven t   any  f u r t h e r  

w r i t i n g   of  spur ious   data  t h e r e i n   by  e r r a t i c   o p e r a t i o n  

of  the  m i c r o p r o c e s s o r   12  dur ing   the  remainder   of  t h e  

power  down  cycle  when  the  voltages  app l i ed   to  the  v a r i o u s  

c i r c u i t   e lements   are  degrad ing   towards  zero  v o l t s   t h r o u g h  

u n s p e c i f i e d   and  undef ined   b ias   c o n d i t i o n s .  

If   no  power  down  c o n d i t i o n   is  p r e s e n t ,   the  m i c r o -  

p r o c e s s o r   12  wai ts   for  a  t r i p   s i gna l   i n d i c a t i n g   t ha t   a 

t r i p   cycle   is  being  commenced.  When  a  t r i p   is  p r e s e n t ,  

the  a c c o u n t i n g   data  in  the  RAM  28  is  updated  to  r e f l e c t  

the  r e s u l t s   of  the  most  r e c e n t   pos tage   t r a n s a c t i o n   o r  

t r i p   c y c l e .   A d d i t i o n a l l y ,   the  a ccoun t ing   data  for  t h e  

pos tage   t r a n s a c t i o n   is  w r i t t e n   in to   the  f i r s t   NVM  30 .  

Af t e r   w r i t i n g   the  a c c o u n t i n g   da t a   for  the  mos t  

r ecen t   t r a n s a c t i o n   in  RAM  and  the  f i r s t   NVM  30,  t h e  

m i c r o p r o c e s s o r   12  looks  for  a  power down  c o n d i t i o n .   I f  

such  a  c o n d i t i o n   is  p r e s e n t ,   the  p r e v i o u s l y   d e s c r i b e d  

o p e r a t i o n   is  unde r t aken   to  t r a n s f e r   a c c o u n t i n g   d a t a  

from  the  RAM  28  in to   the  second  NVM  32  while  at  the  same 

time  p r e v e n t i n g   any  f u r t h e r   w r i t i n g   of  data  i n to   t h e  

f i r s t   NVM  30.  If  a  power  down  c o n d i t i o n   is  not  p r e s e n t ,  

the  m i c r o p r o c e s s o r   12  looks  for  a  t r i p   comple t ion   s i g n a l  

a f t e r   w r i t i n g   the  a ccoun t ing   data  in  the  RAM  28  and  f i r s t  

NVM  30.  Upon  d e t e c t i o n   of  a  t r i p   comple t ion   s i g n a l ,   t h e  

meter  r e t u r n s   to  i t s   s teady   s t a t e   c o n d i t i o n   where  t h e  

a f o r e m e n t i o n e d   process   may  be  r e p e a t e d .  

From  the  fo rego ing   d e s c r i p t i o n ,   i t   should  be 

appa ren t   t h a t   "permanent"  s t o r a g e   of  a c c o u n t i n g   d a t a  



is  provided  o n - t h e - f l y   in  real   time  on  a  t r a n s a c t i o n  

by  t r a n s a c t i o n   basis   to  provide  a  f i r s t   account ing  d a t a  

f i l e   during  one  cycle  of  meter  o p e r a t i o n ,   i . e . ,   d u r i n g  

the  t r ip   cycle,   and  that   "permanent"  s torage  of  a c c o u n t -  

ing  data  is  also  provided  during  the  power  down  c y c l e  

by  t r a n s f e r r i n g   accounting  data  from  temporary  s t o r a g e  

to  "permanent"  s torage  to  provide  a  second  a c c o u n t i n g  

data  f i l e   during  another  cycle  of  meter  o p e r a t i o n ,   i . e . ,  

during  the  power  down  cycle .   Advantageously ,   the  second  

accounting  data  f i l e   is  permanent ly   cons t ruc t ed   during  a 

period  of  the  meter  o p e r a t i o n ,   i . e . ,   the  power  down  c y c l e ,  

when  spurious  s igna ls   are  at  a  m i n i m u m .  

It  should  be  unders tood  for  the  purpose  of  t h e  

present   a p p l i c a t i o n   tha t   the  term  postage  meter  r e f e r s  

to  the  general   c lass   of  devices   for  the  impr in t ing   of  a 

defined  unit   value  for  governmental   or  p r iva t e   c a r r i e r  

de l ive ry   of  pa r ce l s ,   envelopes  or  other   l ike  a p p l i c a t i o n s  

for  unit   value  p r i n t i n g .   Thus,  a l though  the  term  p o s t -  

age  meter  is  u t i l i z e d ,   i t   is  both  known  and  employed  i n  

the  trade  as  a  general   term  for  devices   u t i l i z e d   in  c o n -  

junc t ion   with  se rv ices   other   than  those  e x c l u s i v e l y   em- 

ployed  by  governmental  postage  and  tax  s e r v i c e s .   For  

example,  p r i v a t e ,   parcel   and  f r e i g h t   s e rv i ces   p u r c h a s e  

and  employ  such  meters  as  a  means  to  provide  uni t   v a l u e  

p r i n t i n g   and  accounting  for  i n d i v i d u a l   p a r c e l s .  

Fur ther ,   i t   wil l   be  apparen t   to  those  s k i l l e d   i n  

the  art   that   var ious  m o d i f i c a t i o n s   may  be  made  in  t h e  

p resen t   invent ion  wi thout   d e p a r t i n g   from  the  s p i r i t   and 

scope  thereof   as  descr ibed   in  the  s p e c i f i c a t i o n   and  d e -  

fined  in  the  appended  c l a i m s .  

The  disclosure  of  copending  European  Patent  Applications 
No.  and  No.  (Our  Refs:  42  513  and  42  514) 



1.  A  method  of  i n c r e a s i n g   the  r e l i a b i l i t y   of  t h e  

s tored  account ing   data  which  r e f l e c t s   the  t r a n s a c t i o n s   o f  

an  e l e c t r o n i c   postage  meter,   c h a r a c t e r i s e d   by  the  s teps  o f :  

p rov id ing   a  f i r s t   n o n - v o l a t i l e   memory  (30)  capable 

of  s t o r i n g   accounting  data  which  r e p r e s e n t s   the  p o s t a g e  

meter  t r a n s a c t i o n s ;  

updat ing  the  f i r s t   n o n - v o l a t i l e   memory  (30)  in  r e a l  

time  for  each  postage  t r a n s a c t i o n   to  provide  a  c u r r e n t  

record  of  the  account ing   data  for  each  postage  t r a n s a c -  

t ion  o n - t h e - f l y ;  

p rov id ing   a  second  n o n - v o l a t i l e   memory  (32)  capable 

of  s t o r i n g   account ing   data  r e p r e s e n t i n g   the  postage  m e t e r  

t r a n s a c t i o n s   during  a  power  down  cycle  of  the  postage  m e t e r ;  

p rov id ing   a  v o l a t i l e   memory  (28)  capable  of  s tor ing 

account ing   data  which  r e p r e s e n t s   the  postage  meter  t r a n s -  

a c t i o n s ;  

updat ing  the  v o l a t i l e   memory  (28)  in  real  time  for  

each  postage  t r a n s a c t i o n   to  provide   a  cu r r en t   record  o f  

the  account ing   data  for  each  postage  t r a n s a c t i o n ;   and 

t r a n s f e r r i n g   the  accoun t ing   data  from  t h e  

v o l a t i l e   memory  (28)  to the  second  non-volatile  memory  (32)  during 

the  power  down  cycle  of  the  pos tage   m e t e r .  

2.  A  method  according  to  Claim  1,  whe re in :  

the  f i r s t   n o n - v o l a t i l e   memory  (30)  is  updated  dur- 

ing  each  t r i p   cycle  of  the  m e t e r .  

3.  A  method  according  to  Claim  1  or  2,  wherein: 

the  f i r s t   n o n - v o l a t i l e   memory  (30)  has  a  greater  

endurance  for  data  s to rage   than  the  second  n o n - v o l a t i l e  

memory  (32) .  



4.  A  method  according  to  any  one  of  claims  1  to  3 

including  the  steps  o f :  

updating  the  f i r s t   n o n - v o l a t i l e   memory  (30)  under 

control  of  a  microprocessor   (12);  and 

t r a n s f e r r i n g   data  to  the  second  n o n - v o l a t i l e   mem- 

ory  (32)  during  the  power  down  cycle  under  control  of  the  micro- 

processor  (12) .  

5.  A  method  for  i n c r e a s i n g   the  r e l i a b i l i t y   o f  

the  stored  account ing  data  which  r e f l e c t s   the  t r a n s a c t i o n s  

of  an  e l e c t r o n i c   postage  meter,  characterised by  the  steps  of: 

providing  a  f i r s t   n o n - v o l a t i l e   memory  (30)  capable 

of  s tor ing  accounting  data  r e p r e s e n t i n g   the  t r a n s a c t i o n s  

of  the  postage  m e t e r ;  

updating  the  f i r s t   n o n - v o l a t i l e   memory  (30)  dur- 

ing  each  t r i p   cycle  of  the  postage  meter  to  wri te   t h e  

accounting  data  r e s u l t i n g   from  each  t r i p   cycle  t h e r e i n ;  

provid ing   a  second  n o n - v o l a t i l e   memory  (32)  capable 

of  s tor ing  account ing  data  r e p r e s e n t i n g   the  t r a n s a c t i o n s   o f  

the  postage  meter;  and 

wr i t ing   account ing  data  into  the  second  non -  

v o l a t i l e   memory  (32)  only  during  the  power  down  cycle  of  the 

postage  m e t e r .  

6.  A  method  for  i n c r e a s i n g   the  r e l i a b i l i t y   of  t h e  

stored  accounting  data  which  r e f l e c t s   the  t r a n s a c t i o n s   o f  

an  e l e c t r o n i c   postage  meter,   characterised  by  the  steps  of: 

providing  a  f i r s t   n o n - v o l a t i l e   memory  (30)  capable 

of  s tor ing  account ing  data  r e f l e c t i n g   the  t r a n s a c t i o n s   o f  

the  mete r ;  

wr i t ing   account ing  data  into  the  f i r s t   non -  

v o l a t i l e   memory  (30)  during  each  transaction  of  the  postage 

meter  to  provide  a  cu r ren t   record  of  the  account ing   d a t a  



provid ing   a  v o l a t i l e   memory  (28)  capable of  s to r -  

ing  account ing   data  which  r e f l e c t s   the  postage  m e t e r  

t r a n s a c t i o n s ;  

w r i t i n g   account ing   data  into  the  v o l a t i l e   mem- 

ory  (28)  during each  transaction of  the  postage  meter  to  p r o v i d e  

a  c u r r e n t   record  of  the  account ing   data  for  each  p o s t a g e  

t r a n s a c t i o n ;  

enabl ing   a  s econd  non -vo l a t i l e   memory  (32)  for  the 

wr i t i ng   of  account ing   data  t h e r e i n   upon  the  d e t e c t i o n   o f  

a  power  down  s i g n a l ;   and 

t r a n s f e r r i n g   the  account ing   data  p resen t   i n  

the  v o l a t i l e   memory  (28)  to  the  second  nonvolatile menory  (32)  upon 

d e t e c t i o n   of  the  power  down  s igna l   to  provide  two  r e c o r d s  

of  account ing   data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  t h e  

meter  which  are  w r i t t e n   into  n o n - v o l a t i l e   memory  d u r i n g  

two  d i f f e r e n t   cycles   of  o p e r a t i o n   of  the  postage  m e t e r .  

7.  A  system  for  i n c r e a s i n g   the  r e l i a b i l i t y   o f  

the  s to red   account ing   data  which  r e f l e c t s   the  t r a n s a c t i o n s  

of  an  e l e c t r o n i c   postage  meter,   c h a r a c t e r i s e d   by:  

f i r s t   n o n - v o l a t i l e   memory  means  (30)  for  s toring 

account ing   data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  the  p o s t a g e  

m e t e r ;  

v o l a t i l e   memory  means  (28)  for  storing  accounting 

data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  the  postage  m e t e r ;  

second  n o n - v o l a t i l e   memory  means  (32)  for  s toring 

account ing   data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  the  p o s t a g e  

meter;  and 

mic rop roces so r   means  (12)  electr ically  connected 

to  said  f i r s t   and  second  n o n - v o l a t i l e   memory means  (30,  32)  ard 

said  v o l a t i l e   memory  means  (28)  for  writing  accounting  data 

into  said  f i r s t   n o n - v o l a t i l e   memory  means  (30)  and  said  vo la t i l e  



memory  means  (28)  in  real  time  during  each  trip  cycle  of  the 

postage  meter  and  t r a n s f e r r i n g   the  account ing   data  s t o r e d  

in  said  v o l a t i l e   memory  means  (28)  to  said  second  non-volatile 

memory  means  (32)  only  during  a  power down  cycle  of  the  meter. 

8.  A  system  according  to  Claim  7,  whe re in :  

said  f i r s t   n o n - v o l a t i l e   memory  (30)  is  updated  under 

control   of  said  microprocessor   means  (12)  to  reflect  each 

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

9.  A  system  according  to  Claim  7  or  8,  where in :  

said  f i r s t   n o n - v o l a t i l e   memory  (30)  has  a  greater 

endurance  for  data  s torage  than  said  second  n o n - v o l a t i l e  

memory  (32). 

10.  A  system  according  to  any  cne  of  Claims  7  to  9,  wherein: 

said  f i r s t   n o n - v o l a t i l e   memory means  (30)  is  an EERCM. 

11.  A  system  for  i n c r e a s i n g   the  r e l i a b i l i t y   o f  

the  stored  accounting  data  which  r e f l e c t s   the  t r a n s a c t i o n s  

of  an  e l e c t r o n i c   postage  meter,   c h a r a c t e r i s e d   by:  

f i r s t   n o n - v o l a t i l e   memory  means  (30)  for  storing 

accounting  data  r e p r e s e n t i n g   the  t r a n s a c t i o n s   of  t h e  

postage  m e t e r ;  

second  n o n - v o l a t i l e   memory  means  (32)  for  storing 

accounting  data  r e p r e s e n t i n g   the  t r a n s a c t i o n s   of  the  p o s t -  

age  me te r ;  

microprocessor   means  (12)  electrically  connected  to  

said  f i r s t   and  second  n o n - v o l a t i l e   memory means  (30,  32)  for  wri t ing 

accounting  data  into  said  f i r s t   n o n - v o l a t i l e   memory  means  (30) 

in  real   time  during  each  t r i p   cycle  of  the  postage  m e t e r  

to  provide  a  cur ren t   record  of  account ing   data  o n - t h e - f l y  

and  for  wr i t ing   accounting  data  into  said  second  n o n - v o l a t i l e  

memory  means  only  during  the  power  down  cycle  of  t he  pos tage  

m e t e r .  



12.  A  system  for  i n c r e a s i n g   the  r e l i a b i l i t y   o f  

the  stored  account ing  data  which  r e f l e c t s   the  t r a n s a c t i o n s  

of  an  e l e c t r o n i c   postage  meter,   c h a r a c t e r i s e d   by: 

f i r s t   n o n - v o l a t i l e   memory  means  (30)  for  s toring 

accounting  data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  the  p o s t a g e  

me te r ;  

mic rop roces so r   means  (12)  for  writing  accounting 

data  into  said  f i r s t   n o n - v o l a t i l e   memory  means  (30)  in  r ea l  

time  during  each  t r a n s a c t i o n   of  the  postage  m e t e r ;  

v o l a t i l e   memory  means  (28)  for  storing  accounting 

data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  the  postage  m e t e r :  

said  m i c r o p r o c e s s o r   means  (12)  writing  accounting 

data  into  said  v o l a t i l e   memory  means  (28)  during each  t rans-  

act ion  of  the  postage  meter  to  provide  a  cu r r en t   r e c o r d -  

of  the  account ing  data  for  each  postage  t r a n s a c t i o n ;  

second  n o n - v o l a t i l e   memory  means  (32)  for  s toring 

accounting  data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  the  p o s t a g e  

me te r ;  

means  for  d e t e c t i n g   a  power  down  c o n d i t i o n  

to  enable  said  second  n o n - v o l a t i l e   memory means  (32)  for  the 

wr i t ing   of  account ing   data  t h e r e i n   during  the  power  down 

c y c l e ;  

said  m i c r o p r o c e s s o r   means  (12)  transferring  the 

accounting  data  p resen t   in  said  v o l a t i l e   memory  means  (28)  t o  

said  second  n o n - v o l a t i l e   memory  means  (32)  during  the  power 

down  cycle  of  the  postage  meter  to  provide  two  r e c o r d s  

of  accounting  data  r e f l e c t i n g   the  t r a n s a c t i o n s   of  t h e  

meter  which  are  w r i t t e n   into  said  n o n - v o l a t i l e   memory 

means  (28)  during  two  different  cycles   of  ope ra t i on   of  t h e  

postage  m e t e r .  

13.  A  system  according  to  Claim  12,  where in :  

said  f i r s t   n o n - v o l a t i l e   memory  means  (30)  is  an 

EEROM. 



14.  A  system  according  to  Claim  12  or  13,  where in :  

said  f i r s t   n o n - v o l a t i l e   memory  means  (30)  is  an 

EEROM;  and 

said  second  n o n - v o l a t i l e   memory  means  (32)  is  an 

MNOS  memory. 

15.  An  e l e c t r o n i c   postage  meter  operable  a c c o r d i n g  

to  any  one  of  claims  1  to  6  or  comprising  the  system  of  any 

one  of  Claims  7  to  14. 
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