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The Data CoLIcction I n t e r f a c e  used by t h e  

3 ,  i; - oh- .- 3 ~ C a  Acguisi:Lon and Analysis  cum?lexL 

provldes  a  convenient  generalized mezns of  
1 4  i a t c r c o z n c c ~ i n g  a s e r i e s  of un re l a t ed  devices  . . 
i: :: into a s  2 s  ef:k= .;gTca!Ly indepecdent 
i: a r r a y s .  For cach a r u ~ y  d z t a  a r c  read from t h e  
' ' dcv iees ,  packcd toge the r  t o  form convenient  
1; descriptor addrosscs  and then  t r z n s n i t t e d  t o  
i! . tho computer t o  be s t o r e d  i n  an Fndcpendent 

spectrum of e r b i t r o r y  s i z e  2nd nun~ber of  
;* 
1' dimcnsions. 
a 1 

The e v o l u t t o n  of  e x p e r i a e n t a l  physics  i n  '1 r e c e n t  y e a r s  has c l e a r l y  demonscrated the need 
1 f o r  e v e r  i n c r e a s i n g  s o p h i s t i c ~ t i o n  and com- 

? l c x i t y  i n  t h e  a r e a  of  d a r n  a c q u i s i t i o n .  It i s  
no longer  t r u e  t h a t  a  s i n ? l e  pulse-he ight  

$ ana lyze r  w i l l  s o f f  i c e .  I n s t e a d ,  i t  is  o f t e n  
; necesse ry  t o  c o i l e c t  d a t a  simu?taneous l y  i n t o  'I 

y o s e r i e s  o f  a r r a y s  each w i t h  d i f f e r e n t  s i z e  
/ and n u ~ b e r  o f  d i cens ions  and each a s s e c i a t e d  
t w i t h  t h e  occurcnce of  a d i f f e r e n t  c l a s s  of  
j "event" i n  tlie expcr  L ~ e n t a l  s i t u a t i o n .  Fu r the r -  
; 1 e o r e ,  i t  i s  o f t e 3  necessary  t o  c o l l e c t  t l iese 
4 %  d a t a  from a Large se:ectFon 02 d a t a - a c q u i s i t i o n  
1 "devices"  where the  use  and i n t e r r e l a t i o n s h i p  
,{ o f  t h e s e  dev ices  changes from esper iment  t o  

- - 
a -  ex?er  i a e n t  . 
1 
/ The Data C o l l e c t  i on  ~ n t e r f a c e  ' (DCI) s e r v e s  ' 

C .  LCIO r ~ L z t t v e L y  independent func t ions .  F i r s t ,  

1 it pzcviCes a  convenient  genera l ized  means o f  
; fncerconr?ecti?..g a s e r i e s  of un re l a t ed  l o g i c a l  
i 
1 d e v i c e s  t n t o  c r r a y s ,  one f o r  each c l a s s  of even t .  
! Second, t h e  D C I  r eads  d a t a  from t h e  dev ices ,  
i 7zcks  t h e  l e t c  toger>er  t o  form a convenient  
' d e s c r i p t o r  a d d r e s s ,  and then  t r ansmi t s  t h a t  

e l d r c s s  :o thc  cco?u tc r .  A pho:ogra?h of  t h e  

! f i r s t  B X i  use r  sta:ion i s  shocn i n  F igure  1. 
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device nay be a t t ached  t o  elf't!v&nt 

l i n e s .  A l o g i c a l  devfce  cay c o n s i s t  o f  one 
or more phys i ca l  dev ices  opc rz r lng  in concez 
and producing a n  un1imi;cd nudx= of  d a t a  - 

b i t s .  Tya ica l  l o g i c a l  dev rces  zLght t a c i u d e  
analog-to-digi ta .1  c o n v e r t e r s  (XBC' s)  , s c a l e ~ i  

banks of s c a l e r s ,  encoders ,  s?ark chacbar  
r eadou t s ,  swi t ches ,  DC l e v e l s ,  Lzdcpendcnt 
pu lse-he ight  a n a l y z e r s ,  e r c .  Each l o g i c a l  
devfce is connected :o t h e  DCI through a 
modular device  coup le r  w:tZch Is unique t o '  .tb 
device .  

Cont ro l  o f  t h e  second f u n c t i o n  is e x e r g  
through an 8 x S array o f  thumbwheel switch* 
wi th  p o s i t i o n s  1 through 16. With t h e s e  
swi tches  t he  experimenter  may se - l ec t  t h e  n ~ d  

- of  data bi:s t o  be c o l l e c t e d  from t h e  d a t e  
f i e l d  of  each  l o g i c a l  dev ice .  The nuabcr aE 
b i t s  r equ i r ed  nay va ry  from even t  . l i n 8  to  
event  l i n e  f o r  each device .  For a  g i v e n  evq 
l i n e  the  d a t a  b i t s  from t h e  a t t a c h e d  devices ,  
packed toge t3e r  t o  form a d e s c r i p t o r  address ,  
which ends on a h a l f i ~ o z d  boundziry . In se& 
d a t a  b i t s  from a device ,  t hc  DCT s e n s e s  t k d ,  

s i z e  of  da t a  iCield provided ( c .  g . ,  t h e  conv 
s i o n  g a t n  of  ' a n  ADC) and a b s t r a c t s  the r@.qui: 
number of  b i t s  from the  n o s t - s d i g n i f l c a n t  por' 
o f  t h e  da t a  f i e l d .  I f  t he  nuascr  of  d a t a  b c  
r equ i r ed  is g r e a t e r  than  the  number provided: 
l ead ing  zeros  w i l l  be i n s e r t e d  i n  the most 
s i g n f f  i c a n t  l o c a t i o n s .  

COE"TOLS . 
Overa l l  c o n t r o l  of  t hc  D C I  may be cxerq 

by e i t h e r  t h e  experimenter o r  coxputcr .  In 
p a r t i c u l a r ,  each evcn: l i n e  aay bc turncd  on 
o r  off o r  t r i g g e r e d ,  each l o g i c a l  devicc nay 
bc turned on o r  o f f  o r  r c s c t  sad thc  e n t i r e  
D C I  may Se turncd on or o f f  o r  r c s c t .  Thc ' 
expe r inen te r  may e x e r c i s e  thcse  c o n t r o l s  
th roog3 p u s Y ~ u t t o n  swi tches  on the  c o n t r o l  

' 

1 I:<TE!ICOSlTCTIKC 3EVIC3S .. panel .  c x t e r n a l  s l g a a l s  nay-be u s e d  r o  tri.3; 
I o r  tnh ibf t  each evcx: ? i n c  indcpcndcnt ly or  
i C ~ z t r o l  o f  t h e  f i r s t  funcr ion  is exe rc i sed  i u r n  o f f  o r  on o r  i n h i b i t  rhc cn:irc D C f .  I I  

/ c ug? a n  8 x 8 r r r a y  of l i gh ted  pusbbutton even t - l i ne  ink15 i t  :.:cs proiv:led ?r l zar  l ly so 

! s .--c:les v h i c 5  connect  the e i $ t  l o g i c a l  dev ices  iha: s i n g l e s  and colnc idencc  s?cc:ra.nay 5c 

. co tho cis::: even: l i n e  c o n t r o l s .  A Logical . mcasurcd c i zu  Ltancous 1;. wi thou: i ne ro iuc  i:::- 
excess ive ly  n i g h  couxt  r a c e s  f o r  :he sFn;:;es 

To do s o ,  the  co inc idencc  cvcnt  i i ~ e ( s )  
+::~!OT% perforned  under the  ausp ices  o f  the  U, S .  

ope re t e  contFncously whLLc the  singles cv 
Xtoz ic  Energy Coixniss ion .  l i n e  (s) a r e  sampled r e p e a t c d i g  t o  cf f e c  
- . , lower c ~ u n f  ra te .  
'SrooX5av.~n >:oc.ional Laboratory,  p t o n ,  Sew York. 
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. . . . 
BNL--13119 t h e  c ~ v ; c s ~  ;c:nc;??d i a  , i i x ? .  T>.e cVcT,i 

1 inc: :::c:-. jCCCr,2S : : . l - l *  .,s>; azd w a i : ~  f o r  a l i  l c v L c c s  
t o  res7or . t  w i t : ?  CO?;V::j7''S C ~ : . ; ? ~ ~ ~ ~ .  !.,y-,cn t h z  - lZs : d e v i c e  r c s ? o n d s ,  t h e  D C I  s e r v i c e s  a i l  cvcnc  
, .  il3e.s on  2 p:lorF:y b a s i s .  D 2 t ~  c r c  rc ; l  I r o a  

. . 
a l L  ccv.ccs ~ ~ E C S C ; ~ C ~  co ,each cvenc 1i r .c .  

. , 
A d c v i c s  is  n o t  RESET ua:Ll a l l  t r i g ~ c r c d  - .  . . .  

L,-, w::Lch ;r Ls jczacnc=! e v e a t  , ;i:cs r.;Vi: 3c2T: 
. . . . . . . .  . .  . 

S f r  v. ' & C L C .  .- " CSC;:  CGVLce :<ee~)s  all o t h s r  cv.2:; 
i . . 

i .  ' 
l i n e s  t o  which i c  is  6:tached SGSY u ~ ~ i l  i= i s  

RESZT. Tke e v s n z - l i n e  c o n E r o l s  a r e  praccc:ed 
i 

. . a ~ a i n s  t zoa- respoad  i n s  d e v i c e s  by r e s c t t  La" 3 
; w i t h o u t  se rvLc ; - -  L L L O  a f c e r  a  f i x e d  d e l a y .  Xay 

I .  a t t ac> .c<  d e v i c e  c z y  a l s o  c a u s e  r e s e t t i n g  w i t h o u t  
I s q r v i c i n g  ( e .  g . ,  zn o v e r f l o w  s i g n a l  fro;  t h e  
! upper ;eve1 d i s c r i ~ i n z t o r  o f  a n  ADC would 
, i n i t  i a r c  s u c h  z c c i o n ) .  

. . The D C I  a l s o  c o n t a i n s  a  l o c a l  c o n t r o l  p a n e l .  
,-.- l n i s  perr .Fts  t h z  DCI t o  be t a k e n  o f f  Line and 

! o p e r a t e d  l o c a l l y  i n  o r d e r  t o  m o n i t o r  i t s .  o p e r a -  
1 
? : i o z s  . . . 

T'az u s e  o f  :he D C I  c a n  c o s t  e a s i l y  be , . .  

u n d e r s t o o d  by a s e r i e s  o f  e s a n p l e s  shown i n  
F i g u r e s  2 ,  3 ,  and 4 i n  which have bezn c o n f i g u r e d  
a s iz? :e  p u l s e - h e i g h t  a?.alyzer ( F i g u r e  2 ) ,  two 

. . A ~ w o - p a r a E e t e r  azd two si;.,sle p a r a ~ ~ e c e r  a n a l y z e r s  
8 

( F i g u r e  3)  and a  two p a r a x e t e r ;  t h r e e  s i n g l e  

i ;;zra?.c:er a n l  a  i h r z e  p s r L a e t s r  a n a l y z e r  ( F i g u r e  
4 )  . I i  shou ld  be naked Ln F i g u r e  4 that t h e  

! s a c e  d;ia f r p x  t h e  ADC i n  d e v i c e  p o s i t L o n  4 nzy 
f bs u s e l  a s  n ~ n y  a s  i h r e e  t imes  f o r  a  s i n g l e -  con-  - 

v e r s i o n .  These t h r e e  t i n e s  c o r r e s p o n d  co 
. . 

s e r v r c i c g  s v e n r  l i n z s  3 ,  5 ,  and 7 s e i e c c i n g  8, 1 0  
! 

and 8 b i t s  o f  d a t a  r e s p e c t i v e l y .  
j 
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1 

- 
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?. C .  Xogers ,  "The 3;t; A c q u i s i t i o n  a n d  r \ n a l y s i s '  
8 

. . .  Conplc;.: f o r  :he 3gL Low Znergy A c c e l e r a t o r  

. . F ~ c i l i t ~ , ' ~  ---- FLLG T r a n s a c t i o n s  f o r  N u c l e s r  Science ,  
. .. 

4 

1 
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F e b r u a r y ,  1969. 
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i .  L E G A L  ~ - 6 i - j ~ ~  '. 
d report was prepared a s  an account of ~ o v e r n d e n t  sponsored work, Nel,,,er the 

4 .  

States, nor the Commission. 
nor any person acting oh behalf of the Commlselan: mPS Fm3BT IS Ir;lrEC?QTtII: TO ?L..ii ;..:.'.:::?. .:. 

o r  represenlatlon, expressed or Impljed, 
respect to the sccu- mf yc,?nl-'*'.7-l' C , "  

<. .:1 " 7 -':>>' - 
racy, completeneae. o r  ueefulness of the ~ ~ f ~ ~ ~ ~ t i ~ ;  

In Ulls report 
t..,4 L ,,.,.; :..;;:::.:* ;:.. , 1 ..., 2: .; - , :.. , :-,?.FR:'3~.!Cl'.l:G3 

i , o r  that the use 
Of any Informnuon, apparatus. method. o r  process disclosed I,, 

report may not lofringe Privately owned rlghts; or 
$ B. any linbilltles 

respect to the uee of, or for dnmages res,,,ung from the 
use Of any information, aPpamUs. method, o r  procede disclosed I,, report, . . 

As used In the above. "pcra~ll  acting on behalfgf ue ~ " ~ ~ f ~ ~ l " " . .  (Uly om- P'ayce Or cu ' rh 'nc~r  Of the Commission, or employ:e 
contractar, to the extent Ulat such 

Or contractor of the Comrnisa~on, or! employee of such 
dlseemlnntes, Or provfdes access to, any information pursuant to his employment or contmc; , . . 

Ule Commission. o r  his employment wlth such contractar. ~ I B U T I O N . ~ ~ ,  rnls RQCUMW 6 u!Y'-"pQ 
I 
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A r r . \ . r  c A .  A . . C  2SL d - - -  ULL: c0 l l i . c :  i aa .  i ; ? c e r f z c c  . . sno.:l;-:g sc' co2cr-l p;n-.i ( u ~ ? z r  Ic f c ) ,  

- t ' e v l c c  . c o z ? i c r s  (c22;cr !cf :) ,. !324i 
en-; . . a i . . d~~ ;~ .g  - .- CG;.:F~L ?&:;el ( ~ ; ~ ; > c r  :;.;:,;:t) . . ~ 7 . d  

, , . . c a ;  : c c  1 LC?, c c v l c s  ( ccT.2c ..:...:.-\ - LC,.. C J . 
,-. i c e  2CJT c o ~ c r a ' ,  33y.ci ~ o i . : ; i i : ~ ~  ::Bsc;::' 

co:-.::-ols ( c o p ) ,  a n  S x S a r r a y  o f  :;ghccd . . ?us.-.;u:con s w i i c k c s  f o r  i ; . ,ccrc~--  - --; 
. * i . C L  L ,ng  

I I 
. C Z V L C C S "  t o  l ' c ~ ~ n t ~ f l ,  t w o  C ~ ~ C Z , T . S  3 f  , .  . , . .  . pusr.;;:ton s ; . ~ i : c > ~ s  ' 4 . - -  ' - - cyc.. LL. r .  ..: s 
I 1  O;I" o;- I 1  o f f "  o r  t r i g ~ s r i n g  c'?.i.x, a;.o rows 
of swLcc>es f o r  t u r n i n g  d e v i c c s  llo;il' or 

" o f f "  zr.2 r e s e t t i n g  the;, a n  S x S a r r s y  of  

16 pos LcLon thuzbwheel swi t c h c s  f o r  s e l s i ~ i n g  
t h e  n ~ r . b e r  of  b i t s  r e q u i r e d  f o r  e s c h  data 
t r a n s f e r  azti f i n a l l y  zn z r r & y  o f  CSC i n 2 u c  
c o n n e c t i o n s  f o r  o v e r a l l  D C I  c o n t r o l  and 
c o n t r o l s  f o r  e a c h  e v e n c  l i n e :  

F+-u:-2 . 2 .  X s i r , ? l e  m u l t i -  c h s n n e ?  p u l s e -  '6 

. h e i g h c  a n a l y z e r  h a s  b s e z  c o n f i g u r e d  by 
c o a n z c t l n g  d z v i c e  1 (an XDC) t o  e v e n t  ? .  
The d e v i c e  and evcnc l i n e s  have $re:? keen  - -- .. . . t u r n e d  on a s  h a s  t h e  e n E i r e  " b ~ .  .-.:.::-, :he 
th.urhw;?cel swicch  i n  p o s i t i o r ;  L, i set co 
12, a  4090 (212)  c h a n n e l  s p e c t r u n  h a s  been  
i n d i c a t e d .  
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c c b  rn. :;-.is. ::,o co;.:?llcs t ~ l  ~ ~ ; . . i ; ; , c : . ~ e i ~ n ,  
- .  . , 
. , s : v i c ~ s  1 ;r.c -, ( b a ~ h  > J Z ' s )  hcvz 5 2 2 :  
ccT.:;>C 

. . 
' :~;c~l :e l -  or. CVC;,~ :;r,rls 2 J:-.c! 3 

. . .  
t o  fo::; .ca-  -.. -c;cc.-- . . ~ e  s?ec:ra o i  sL:c;..s 25h :; . .-, 'jo . (2U :.: L C \  

I 

- 
jr.d 64 . ..- . 3 5 5 (, 5 >: 2  S; 

.;.:- ,..c. - s Lr.gies s2;lc:ra f o r  C : ~ C S Z  A3C.l s ; r e  
. . .  .L ,-, . . C . L C L L ~ C  . . . - .,. . . ,. , ijr, CVC;,; ~ ~ Z C S .  4 ::!>d 5 wL:il spect;;: 

s izs 40'16 (212) ~ n d  1 0 2 4  (2") 
. .. 

r e s p e c t i v e l y .  

-7 . ..." r e  4 .  A t w o - ? z r a n c t e r ,  ~ h r c c  s i z g l z -  
- 0 - - - " >  - p..LCL.lCcer 2nd a  chree -par~c :a  t s r  anal .yzar  

hove Seen i n d i c a t e d .  Gevices  1 ,  4  and 6 
( a l l  ADC1s) a r e  connected t o  evsnc  l i n e s  
3 ,  4 ,  5 ,  6  . ~ n l  7 t o  forr;: s p e c i r a  o f  s i z e s  

' 64  x 2 5 6 ,  4096,  1024, 64 and 256 :< 2 5 6  :; 16 
res?ec: ive?y.  To e v e n t  l i n e  8 h a s  been 
c o n ~ e c t e d  s bank o f  e i g h t  2 4 - b i t  s c a l e r s  

i n  dev ice  p o s i i i o a  8 t o  bz read  a s  e ighc 
3 2 - b i t  v a l c a s  a t .  t h e  end o f  t h e  e,:pzrir.:c;;: 

( e .  g . ,  t 3 z s e  could  be n o n l c o r i n g  t h e  6 e ~ i  
' . t i z e s  o f  t t e  o c h e r  e v e n t  l i n e s ) .  
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