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Description 

BACKGROUND  OF  THE  INVENTION 

5  The  prevent  invention  relates  to  a  sample  and  hold  network  for  sampling  an  input  data  signal  and  for 
periodically  providing  a  sample  output  signal  having  a  value  equal  to  the  value  of  the  input  data  signal  for  a 
predetermined  period  of  time. 

Conventional  sample  and  hold  circuits,  which  are  illustrated  in  FIG.  1,  usually  comprise  an  input 
amplifier  1  connected  to  a  sampling  switch  2  which  may  comprise  a  diode,  bridge,  and  a  strobe  pulse 

io  generator  3  which  gates  the  input  signal  into  a  holding  capacitor  4.  The  strobe  pulse  has  a  waveform 
indicated  at  FIG.  1b.  The  sampled  and  held  input  signal  is  then  made  available  to  a  hold  buffer  amplifier  5 
as  shown  in  the  waveform  diagram  of  FIG.  1a.  There  are  a  number  of  limitations  inherent  in  the  circuit  of 
FIG.  1.  First,  in  order  to  charge  the  hold  capacitor,  the  switch  resistance  must  be  low  and  the  current 
capability  high.  With  a  low  resistance,  however,  when  the  switch  is  off,  it  presents  a  capacitive  coupling  for 

75  the  input  signal  which  causes  errors  due  to  blowby.  Also,  the  bandwidth  of  the  switch,  and  the  hold  amplifier 
following,  must  be  several  times  the  maximum  signal  bandwidth  because  of  the  spectrum  generated  by  the 
rectangular  high  frequency,  high  current  strobe  pulses.  The  strobe  pulses  must  be  short  and  of  high 
frequency,  but  must  also  have  a  high  enough  current  to  charge  the  hold  capacitor  4  for  brief  periods  of 
time.  This,  in  turn,  leads  to  the  bandwidth  problem  identified  above.  The  above  problems  are  alleviated  by 

20  the  sample  and  hold  network  of  US-A-3  550  021  which  does  not  require  the  use  of  high  frequency,  high 
current  strobe  pulses  to  sample  an  input  signal.  The  network  comprises  a  differentiator  responsive  to  the 
input  data  signal  and  a  multiplier  for  multiplying  the  differentiated  input  signal  by  a  strobe  signal.  The 
product  resulting  from  the  multiplication  of  the  differentiated  input  data  signal  by  the  strobe  signal  is 
combined  in  a  differential  amplifier  with  the  input  data  signal  to  yield  a  periodically  sampled  and  held 

25  version  of  the  input  data  signal.  This  network  creates  modulation  products  of  higher  frequency. 

SUMMARY  OF  THE  INVENTION 

The  invention  is  set  forth  in  claim  1  . 
30  Since  the  strobe  signal  need  not  be  a  series  of  high  frequency,  high  current  pulses,  the  bandwidth  of 

the  network  need  be  at  most  three  times  the  bandwidth  of  the  data  input  signal.  Another  feature  of  the 
invention  is  that  the  strobe  signal  may  be  sinusoidal  in  nature,  thus  avoiding  the  bandwidth  problems 
caused  by  the  frequency  spectrum  generated  by  high  frequency,  high  current  rectangular  pulses.  The 
output  of  the  product  of  the  strobe  signal  and  the  differentiated  input  signal  may  be  combined  in  a 

35  differential  amplifier  with  the  data  input  signal.  This  results  in  an  output  from  the  differential  amplifier  whose 
slope  is  zero  for  a  predetermined  period  of  time  at  each  multiple  of  the  strobe  signal's  sinusoidal  period.  At 
the  time  that  the  output  wave  form  has  a  slope  that  is  zero,  it  will  have  a  value  which  is  equal  to  the  input 
signal  and  which  remains  constant  for  a  brief  period  of  time,  thereby  providing  samples  of  the  input  data 
signal. 

40  It  is  a  principal  object  of  this  invention  to  provide  a  sample  and  hold  network  capable  of  high  frequency 
sampling  of  an  input  data  signal  without  introducing  higher  order  frequency  components  so  that  no  low  pass 
filter  is  needed. 

Yet  a  further  object  of  this  invention  is  to  provide  a  sample  and  hold  network  using  analog  techniques 
which  greatly  reduce  the  expense  of  the  network. 

45  A  still  further  object  of  this  invention  is  to  provide  a  sample  and  hold  network  utilizing  components 
which  require  a  bandwidth  capability  no  greater  than  three  times  that  of  the  input  data  signal. 

Still  a  further  object  of  this  invention  is  to  provide  a  sample  and  hold  network  which  obviates  the  need 
for  expensive  sampling  switches  which  are  susceptible  to  blowby,  and  high  speed,  high  current  strobe 
drivers  causing  transient  noise  phenomena. 

50  The  foregoing  and  other  objectives,  features  and  advantages  of  the  present  invention  will  be  more 
readily  understood  upon  consideration  of  the  following  detailed  description  of  the  invention  taken  in 
conjunction  with  the  accompanying  drawings. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
55 

FIG.  1  is  a  block  schematic  diagram  of  a  typical  prior  art  sample  and  hold  network. 
FIG.  1a  is  wave  form  diagram  illustrating  the  input  data  signal  and  the  shape  of  the  sampled  and  held 

portions  of  that  signal. 
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FIG.  1b  is  a  wave  form  diagram  of  the  output  of  the  strobe  pulse  generator  of  FIG.  1. 
FIG.  2  is  a  block  schematic  diagram  of  a  sample  and  hold  network  constructed  according  to  the  present 

invention. 
FIG.  3  is  a  wave  form  diagram  of  the  strobe  signal  provided  to  the  multiplier  in  the  network  of  FIG.  2. 

5  FIG.  4  is  a  wave  form  diagram  of  the  input  data  signal  superimposed  on  the  output  of  the  sample  and 
hold  network  of  FIG.  2. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

io  An  input  signal  Va  is  provided  to  the  positive  input  of  a  differential  amplifier  10.  Va  is,  at  the  same  time, 
differentiated  in  differentiator  12.  The  derivative  of  the  input  signal  is  multiplied  in  multiplier  14  by  a 
sinusoidal  strobe  signal  Ys.  The  product  of  the  strobe  signal  and  the  differentiated  input  signal  is  then 
applied  to  the  negative  terminal  of  differential  amplier  10.  The  output  signal  V0  represents  a  signal  having  a 
value  equal  to  the  value  of  the  input  data  signal  for  a  period  of  time  and  the  sampling  rate  is  the  frequency 

is  of  the  strobe  signal. 
If  the  input  signal  is  Va,  the  output  of  differentiator  12  is  Va  =  dVa/dt.  The  strobe  signal  Vs  has  a 

frequency  fs  and  may  be  of  the  form  Vso  sin  (wst),  where  ws  =  2?rfs,  that  is  Vs  may  be  a  sinusoidal  signal. 
The  sampling  rate  of  the  network  10  is  equal  to  the  frequency  fs  of  Vs.  The  period  of  Vs  is  Ts  =  2  tt/\Ns  If 
the  gain  of  the  multiplier  14  is 

20 
Am  =  1 

25  then  the  multiplier  output  is 

V'  s i n   ( W s t )  

30 

40 

output  V0  is  therefore 

V0  =  Va  -  Va  sin  (Wst)/Ws  (1) 
35  The  input  signal  Va  is  sampled  at  times  which  are  multiples  of  the  period  of  the  strobe  signal  Ts,  such 

that  T0  =  n  Ts,  where  n  is  an  integer.  From  equation  (1)  it  can  be  seen  that  at  the  sample  times  T0,  V0(T0) 
=  Va(T0).  This  is  so  because  differentiating  both  sides  of  equation  (1)  with  respect  to  t  yields: 

dt  d t  d t  
:w3t )   >  

8 in   < w s t ) / w J  
~  

dT2~  J  

45  At  T0  =  nTs  the  second  term  of  the  right  side  of  the  above  equation  is  equal  to  the  first,  and  therefore 
cancels  it,  and  the  third  term  is  equal  to  zero,  thus  reducing  the  entire  right  side  of  the  equation  to  zero. 
Therefore,  at  the  sample  times  T0,  the  slope  dV0/dt  of  the  output  signal  is  zero,  as  required  by  the  basic 
function  of  a  sample  and  hold. 

A  graphic  illustration  of  the  foregoing  analyses  is  shown  in  FIGS.  3  and  4.  Va,  the  input  signal,  is  shown 
50  as  the  dashed  line  and  V0,  the  output  signal,  is  the  solid  line.  Around  each  multiple  of  the  strobe  period 

(points  labelled  1-5  in  FIG.  3)  the  slope  of  output  V0  is  small  for  20-30%  of  the  strobe  period.  Thus,  at  times 
which  correspond  to  integral  multiples  of  the  strobe  period,  an  output,  V0,  is  provided  which  is  equal  to  input 
signal  Va  for  a  significant  portion  of  the  strobe  period. 

The  terms  and  expressions  which  have  been  employed  in  the  foregoing  specification  are  used  therein 
55  as  terms  of  description  and  not  of  limitation,  and  there  is  no  intention,  in  the  use  of  such  terms  and 

expressions,  of  excluding  equivalents  of  the  features  shown  and  described  or  portions  thereof,  it  being 
recognized  that  the  scope  of  the  invention  is  defined  and  limited  only  by  the  claims  which  follow. 

3 
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Claims 

1.  A  sample  and  hold  network  responsive  to  an  input  data  signal  comprising: 
(a)  differentiator  means  (12)  for  differentiating  said  input  data  signal; 

5  (b)  a  multiplier  (14)  for  multiplying  the  differentiated  input  data  signal  by  a  strobe  signal;  and 
(c)  differential  output  means  (10)  for  combining  the  output  of  said  multiplier  means  with  said  input 
data  signal, 

characterised  in  that  said  multiplier  (14)  multiplies  said  differentiated  input  signal  by  said  strobe 
signal  without  introducing  higher  order  frequency  components  and  wherein  said  strobe  signal  is 

io  generated  independently  of  said  input  data  signal  and  has  a  frequency  higher  than  that  of  the  highest 
frequency  in  said  input  data  signal;  and  in  that  said  differential  output  means  (10)  provides  an  output 
waveform  whose  slope  is  substantially  equal  to  zero  for  periods  of  time  which  are  predetermined 
fractions  of  the  period  of  the  input  data  signal  corresponding  to  20-30%  of  the  period  of  the  strobe 
signal. 

15 
2.  The  sample  and  hold  network  of  claim  1  wherein  said  strobe  signal  has  a  sinusoidal  wave  form. 

3.  The  sample  and  hold  network  of  claim  1  wherein  said  differential  output  means  is  a  differential  amplifier 
for  determining  the  amplitude  difference  between  the  output  of  the  multiplier  and  the  input  data  signal. 

20 
Revendications 

1.  Reseau  d'echantillonnage  et  de  maintien  repondant  a  un  signal  de  donnees  d'entree,  comprenant  : 
(a)  un  moyen  differentiates  (12)  servant  a  deriver  ledit  signal  de  donnees  d'entree  ; 

25  (b)  un  multiplicateur  (14)  servant  a  multiplier  ledit  signal  de  donnees  d'entree  derive  par  un  signal 
d'activation  ;  et 
(c)  un  moyen  de  sortie  differentiel  (10)  servant  a  combiner  le  signal  de  sortie  dudit  moyen 
multiplicateur  avec  ledit  signal  de  donnees  d'entree, 

caracterise  en  ce  que  ledit  multiplicateur  (14)  multiplie  ledit  signal  d'entree  derive  par  ledit  signal 
30  d'activation  sans  introduire  de  composantes  de  frequence  d'ordres  superieurs  et  ou  ledit  signal 

d'activation  est  produit  independamment  dudit  signal  de  donnees  d'entree  et  possede  une  frequence 
plus  elevee  que  la  frequence  la  plus  elevee  contenue  dans  ledit  signal  de  donnees  d'entree  ;  et 

ledit  moyen  de  sortie  differentiel  (10)  produit  une  forme  d'onde  de  sortie  dont  la  pente  est 
sensiblement  egale  a  zero  pendant  des  durees  qui  sont  des  fractions  predetermines  de  la  periode  du 

35  signal  de  donnees  d'entree  correspondant  a  20-30  %  de  la  periode  du  signal  d'activation. 

2.  Reseau  d'echantillonnage  et  de  maintien  selon  la  revendication  1  ,  ou  ledit  signal  d'activation  possede 
une  forme  d'onde  sinuso'fdale. 

40  3.  Reseau  d'echantillonnage  et  de  maintien  selon  la  revendication  1  ,  ou  ledit  moyen  de  sortie  differentiel 
est  un  amplificateur  differentiel  servant  a  determiner  la  difference  d'amplitude  entre  le  signal  de  sortie 
du  multiplicateur  et  le  signal  de  donnees  d'entree. 

Patentanspruche 
45 

1.  Abtast-  und  Haltenetzwerk,  das  auf  ein  Eingangsdatensignal  anspricht,  folgendes  umfassend: 
(a)  eine  Differenziervorrichtung  (12)  zur  Differenzierung  des  Eingangsdatensignals; 
(b)  einen  Multiplizierer  (14)  zur  Multiplizierung  des  differenzierten  Eingangsdatensignals  mit  einem 
Ubernahmesignal; 

50  und 
(c)  eine  Differenz-Ausgangsvorrichtung  (10)  zur  Kombination  des  Ausgangs  der  Multipliziervorrich- 
tung  mit  dem  Eingangsdatensignal, 

dadurch  gekennzeichnet,  da/S  der  Multiplizierer  (14)  das  differenzierte  Eingangssignal  mit  dem  Ubernah- 
mesignal  multipliziert,  ohne  hoherrangige  Frequenzkomponenten  einzufuhren,  und  wobei  das  Ubernah- 

55  mesignal  unabhangig  von  dem  Eingangsdatensingal  erzeugt  wird  und  eine  hohere  Frequenz  als  die  der 
hochsten  Frequenz  in  dem  Eingangsdatensignal  hat;  und  dadurch,  da/S  die  Differenz-Ausgangsvorrich- 
tung  (10)  eine  Ausgangs-Wellenform  erzeugt,  deren  Steigung  fur  Zeitperioden,  die  vorbestimmte 
Fraktionen  der  Periode  des  Eingangsdatensignals  -  entsprechend  20%  bis  30%  der  Periode  des 

4 
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Ubernahmesignals  -  sind,  im  wesentlichen  gleich  Null  ist. 

Abtast-  und  Haltenetzwerk  gema/S  Anspruch  1,  worin  das  Ubernahmesignal  eine  sinusformige  Wellen- 
form  aufweist. 

Abtast-  und  Haltenetzwerk  gema/S  Anspruch  1,  worin  die  Differenz-Ausgangsvorrichtung  ein  Differenz- 
verstarker  zur  Bestimmung  der  Amplitudendifferenz  zwischen  dem  Ausgang  des  Multiplizierers  und 
dem  Eingangsdatensignal  ist. 
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