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1.0  Introduction 
 
Thi s manuscr i pt  i s  i nt ended t o pr ovi de preliminary document at i on f or  t he 
s i xt een channel  i nt egr at ed c i r cui t  ( I C)  under  devel opment .   The I C i s 
desi gned f or  use wi t h an ar r ay of  s i l i con st r i p det ect or s i n a wi de 
var i et y of  col l i di ng par t i c l e exper i ment s schedul ed f or  Fal l  2002.   Onl y 
ver y s i mpl e expl anat i ons concer ni ng t he oper at i ng pr i nci pl es of  t he 
var i ous subsyst ems wi l l  be pr ovi ded at  t hi s t i me.   Emphasi s i s  pl aced on 
s i mul at i on r esul t s pr edi ct i ng per f or mance.  
 
The s i mul at i on r esul t s demonst r at e t hat  t he I C wi l l  be capabl e of  
pr ovi di ng bot h hi gh r esol ut i on ener gy and t i me measur ement s.  The I C i s 
r ef er r ed t o as t he HI NP16C ( Heavy I on Nucl ear  Physi cs) I C t hr oughout  t hi s 
document .  
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2.0 Bias Circuits 
 
Sever al  c i r cui t s ar e r equi r ed t o cor r ect l y  bi as t he anal og subsyst ems.   
These consi st s of  a bandgap vol t age r ef er ence,  a const ant  cur r ent  
r ef er ence,  and a r ef er ence f or  t he di gi t al - t o- anal og conver t er  used t o 
cor r ect  of f set s associ at ed wi t h t he l eadi ng edge di scr i mi nat or .  
 
 
2.1  Bandgap Voltage Reference 
 
The cor e of  t he bi as c i r cui t r y i s  a s i mpl e bandgap vol t age r ef er ence.   
The bandgap r ef er ence pr oduces a r el at i vel y st abl e vol t age ( 1. 23 vol t s)  
wi t h r espect  t o bot h power  suppl y and t emper at ur e var i at i ons.  
 
The bandgap c i r cui t  makes use of  par asi t i c  bi pol ar  ver t i cal  PNP 
t r ansi st or s.   A PTAT ( Pr opor t i onal  t o Absol ut e Temper at ur e)  cur r ent  i s  
cr eat ed by f or c i ng equal  cur r ent s t hr ough t wo di ode- connect ed 
t r ansi st or s whose ar ea di f f er  by a f act or  of  t en.   A 60 mV vol t age 
exi st s acr oss a 590 Ohm r esi st or ,  pr oduci ng a cur r ent  of  appr oxi mat el y 
125 µA.   The cur r ent  i s  mi r r or ed and passed t hr ough a 5. 3 KΩ r esi st or  
t o y i el d a vol t age and summed wi t h a base- emi t t er  vol t age.   The base-
emi t t er  vol t age di spl ays a negat i ve t emper at ur e coef f i c i ent  and 
compensat es t he posi t i ve t emper at ur e dependence of  t he vol t age devel oped 
acr oss t he 4. 5 KΩ r esi st or .  
 
Thr ough t he use of  cur r ent  mi r r or s,  bi as vol t ages cor r espondi ng t o 
sever al  di f f er ent  bi as cur r ent s ar e al so cr eat ed.  These bi as vol t ages 
ar e t hen heavi l y  f i l t er ed i n or der  t o gr eat l y  i mpr ove noi se per f or mance.  
 
 
Summar y of  bi as vol t ages and associ at ed cur r ent s at  27C:  
 
BANDGAP_VOLT  =   1. 2331E+00 Vol t s  
BANDGAP_CURRENT  =   1. 2106E- 01 mA 
 
VBN_CSA   =   1. 3694E+00 Vol t s ( 0. 91164 i n LOW GAI N mode)  
I _CSA   =   9. 0598E- 01 mA  
  
VBN_SHAPER   =   1. 8519E+00 Vol t s 
I _SHAPER   =   6. 0567E- 02 mA  
 
VBN_10UA   =   1. 9829E+00 Vol t s  
I _10UA   =   1. 0094E- 02 mA  
 
VBN_DI SC   =   2. 6245E+00 Vol t s  
I B_DI SC   =   6. 0551E- 02 mA  
 
VBP1_DAC  =  3. 3796 Vol t s 
VBP_HI T  = 3. 4597 Vol t s 
VB_TVC  =  3. 3650 Vol t s 
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Var i at i ons of  t he bandgap out put  wi t h r espect  t o t emper at ur e ar e 
i l l ust r at ed i n Fi gur e 1.  The bandgap vol t age var i es onl y by 5 mV over  a 
t emper at ur e r ange of  40 Cel s i us.   Per f or mance i s summar i zed bel ow:  
 
Suppl y cur r ent  ( t ypi cal ) :  1. 5 mA ( hi gh- gai n mode)  
     0. 75 mA ( l ow- gai n mode)  
Ar ea:       
 
Noi se at  Vr ef  out put :   100 µV ( 10 Hz -  10 MHz)  
 
Nomi nal  Out put :    1. 233 Vol t s ( 27 C)  
 
Tempco:     +125 µV /  C  
 
 

Bandgap Voltage

1. 23

1. 231

1. 232

1. 233

1. 234

1. 235

1. 236

0 10 20 30 40 50

Temperature (C)

 
 

Fi gur e 1:  Bandgap Ref er ence Temper at ur e Dependence 
 
 
2.2  Constant Current Source 
 
The t i me- t o- vol t age conver t er  r equi r es a const ant  cur r ent  t o char ge a 
capaci t or ,  t her eby,  pr oduci ng a vol t age t hat  var i es l i near l y wi t h t i me 
but  i ndependent  of  t emper at ur e or  suppl y vol t age.   I t  i s  i mpor t ant  t hat  
t he char gi ng cur r ent  di spl ay l i t t l e,  i f  any,  t emper at ur e dependence.   
The bandgap vol t age,  descr i bed i n sect i on 2. 1,  i s  appl i ed acr oss a 
t emper at ur e i ndependent  r esi st or .   The t emper at ur e i ndependence of  t he 
r esi st ance i s accompl i shed t hr ough a ser i es combi nat i on of  a r esi st ance 
wi t h a posi t i ve t emper at ur e coef f i c i ent  ( ny pol ysi l i con)  and a 
r esi st ance wi t h a negat i ve t emper at ur e coef f i c i ent  ( hy pol ysi l i con) .   
See Fi gur e 2.   
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Current versus Temperature
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Fi gur e 2:  Const ant  Cur r ent  Temper at ur e Dependence 
 
 
Per f or mance i s summar i zed bel ow:  
 
Nomi nal  Out put :    10. 038 uA ( 27 C)  
 
Tempco:     + 850 pA /  C  
 
Cur r ent  var i es by +/ -  0. 17% ar ound t he nomi nal  t emper at ur e of  27 C.   
Si nce t he capaci t or  has v i r t ual l y  a zer o t emper at ur e coef f i c i ent ,  t hi s 
wi l l  al so be t he r el at i ve er r or  i n t i me measur ement s.   We see by 
compar i ng Fi gur es 1 and 2 t hat  t he t emper at ur e dependence of  t he cur r ent  
sour ce i s  al most  compl et el y due t o t he t emper at ur e dependence of  t he 
bandgap r ef er ence.  
 
 
2.3  DAC Reference 
 
The bandgap r ef er ence i s al so used as a r ef er ence f or  t he DACs used t o 
of f set  compensat e t he l eadi ng edge di scr i mi nat or s.   The 1. 233 Vol t  
r ef er ence i s used i n a f eedback l oop al ong wi t h a 60 KΩ r esi st or  t o 
gener at e a 20 µA cur r ent .   Fur t her  det ai l s  wi l l  be pr ovi ded when DAC 
oper at i on i s  di scussed l at er  i n t hi s r epor t .  



Strip Chip Design Documentation 8 of 31 
 
 
 
3.0 Charge Sensitive Amplifier (CSA) 
 
The char ge sensi t i ve ampl i f i er  ( CSA)  i s  used t o conver t  t he char ge 
packet  or i gi nat i ng at  t he s i l i con st r i p det ect or  i nt o a vol t age.   A 
s i ngl e- ended f ol ded cascode ampl i f i er  t opol ogy was used.   A sour ce 
f ol l ower  buf f er s t he out put .   A f eedback capaci t or  set s t he gai n.   A 
l ar ge f eedback r esi st or ,  ef f ect i vel y i n par al l el  wi t h t he gai n set t i ng 
capaci t or  det er mi ne t he decay t i me const ant .    
 
The CSA can be pl aced i n one of  t wo gai n modes:  Cf  equal  2. 5 pF 
( r ef er r ed t o as t he high-gain mode)  and Cf  equal  12. 5 pF ( r ef er r ed t o as 
t he low-gain mode) .  The decay t i me const ant  i s  nomi nal l y  t he same ( 25 
µsec)  i n bot h gai n set t i ngs.   Mor eover ,  t he i nt er nal  CSA can be bypassed 
and t he succeedi ng el ect r oni cs can be dr i ven by of f - chi p,  ext er nal  
pr eamps.   When t hi s mode i s sel ect ed by set t i ng bi t  36 i n t he 
conf i gur at i on r egi st er  t o a ‘ 1’ ,  t he i nt er nal  CSA i s ef f ect i vel y shut  
down.   The gat e of  t he PFET i nput  devi ce i s  connect ed t o t he posi t i ve 
suppl y r ai l .   Thi s dr i ves t he out put  of  t he CSA near  t he negat i ve r ai l .  
 
3.1  CSA Transfer characteristic 
 
The r esponse of  t he CSA i s i l l ust r at ed bel ow i n Fi gur e 3.   The 
s i mul at i on was per f or med wi t h t he f ol l owi ng par amet er s:  
 
Hi gh- gai n mode:    Feedback capaci t ance 2. 5 pF,   

Feedback r esi st ance 10 MΩ 
 

Det ect or  capaci t ance:   75 pF 
 
I nput :     10 mA,  80 psec cur r ent  pul se  

( 5 mi l l i on el ect r ons)  
 

CSA gr ound vol t age:   2. 5 Vol t s 
 
 

CSA Out put  ( Vol t s )

1

1. 05

1. 1

1. 15

1. 2

1. 25

1. 3

1. 35

1. 0E- 06 1. 2E- 06 1. 4E- 06 1. 6E- 06 1. 8E- 06 2. 0E- 06

Time (sec)
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Fi gur e 3:  CSA out put  ( hi gh- gai n mode)  wi t h Cdet  = 75 pF 

 
 
The r esponse i s excel l ent .   I t  i s  summar i zed bel ow:  
 
Ri set i me:      22 nsec 
 
Decay t i me:      49 usec 
 
Act ual  peak ampl i t ude:    280 mV 
 
Expect ed peak ampl i t ude:   320 mV 
 
Tr ansf er  f unct i on:    1 Vol t  = 17. 86e+06 el ect r ons 
 
The di scr epancy ( - 1. 15 dB)  bet ween t he act ual  and t he expect ed val ue of  
t he peak i s pr i mar i l y  due t o t he l oss associ at ed wi t h t he NFET sour ce 
f ol l ower  ( bul k modul at i on ef f ect s)  used t o buf f er  t he CSA out put .    
 
Wi t h a det ect or  capaci t ance of  30 pF,  t he r esponse begi ns t o 
det er i or at e,  di spl ayi ng r i ngi ng.   The r i set i me i s 11 nsec.   For  
compar i son pur poses,  t he r esponse i s pr esent ed i n Fi gur e 4.   At  10 pF,  
t he r i ngi ng i s  sever e and not  accept abl e.  
 

CSA Output (Cdet = 30 pF)

1. 00E+00

1. 05E+00

1. 10E+00

1. 15E+00

1. 20E+00

1. 25E+00

1. 30E+00

1. 35E+00

1. 0E- 06 1. 2E- 06 1. 4E- 06 1. 6E- 06 1. 8E- 06 2. 0E- 06
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Fi gur e 4:  CSA out put  ( hi gh- gai n mode)  wi t h Cdet  = 30 pF 
 

 
 
 
 
 
The CSA was r e- char act er i zed f or  t he l ow- gai n mode.  
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Low- gai n mode:     Feedback capaci t ance 12. 5 pF,   

Feedback r esi st ance 2 MΩ 
 

Det ect or  capaci t ance:    75 pF 
 
I nput :      50 mA,  80 psec cur r ent  pul se  

( 25 mi l l i on el ect r ons)  
 

CSA gr ound vol t age:    2. 5 Vol t s 
 
 
The r esul t s wer e:  
 
Ri set i me:      140 nsec 
 
Decay t i me:      66 usec 
 
Act ual  peak ampl i t ude:    280 mV 
 
Expect ed peak ampl i t ude:   320 mV 
 
Tr ansf er  f unct i on:    1 Vol t  = 89. 3e+06 el ect r ons 
 
 
2.2 Linearity 
 
The CSA i s l i near  f or  bot h  posi t i ve and negat i ve goi ng pul ses.   Thi s i s  
i l l ust r at ed i n Fi gur es 5 and 6.  For  t he posi t i ve goi ng out put  pul ses,  
t he CSA_GND vol t age was 2. 5 Vol t s.   CSA_GND was hel d at  4 Vol t s when t he 
CSA pr oduced negat i ve goi ng out put  pul ses.   I t  i s  i mpor t ant  t hat  CSA_GND 
be set  accor di ngl y t o achi eve t he maxi mum r ange over  whi ch t he r esponses 
r emai n l i near .   The char act er i zat i on was per f or med i n t he hi gh- gai n 
mode.  
 

CSA Linearity for Positive Going Pulses
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Fi gur e 5:  CSA Li near i t y f or  Posi t i ve Goi ng Out put  Pul ses 
 
 

CSA Linearity for Negative Going Output Pulses
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Input Electrons

 
 

Fi gur e 6:  CSA Li near i t y f or  Negat i ve Goi ng Out put  Pul ses 
2.3 Noise Performance 
 
The noi se per f or mance of  t he CSA ( hi gh- gai n mode) ,  as a f unct i on of  
det ect or  capaci t ance,  i s depi ct ed i n Fi gur e 7.   The sl ope of  t he cur ve 
i s appr oxi mat el y 12 el ect r ons per  pF.   The gr aph r epr esent s t he t ot al  
i nt egr at ed noi se i n a bandwi dt h of  10 KHz t o 1 MHz ( r oughl y t he 
bandwi dt h of  t he shapi ng f i l t er ) .   
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Noise as Function of Detector Capacitance
(High-Gain Mode)
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Fi gur e 7:  Noi se Per f or mance of  CSA ( hi gh- gai n mode)  Ver sus Cdet  
 
 
The noi se per f or mance of  t he CSA ( hi gh- gai n mode) ,  as a f unct i on of  
det ect or  capaci t ance,  i s depi ct ed i n Fi gur e 8.   The sl ope of  t he cur ve 
i s appr oxi mat el y 20 el ect r ons per  pF.   The gr aph r epr esent s t he t ot al  
i nt egr at ed noi se i n a bandwi dt h of  10 KHz t o 1 MHz ( r oughl y t he 
bandwi dt h of  t he shapi ng f i l t er ) .  
 
 



Strip Chip Design Documentation 13 of 31 
 
 
 

Noise As Function of Detector Capacitance
Low-Gain Mode
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Fi gur e 8:  Noi se Per f or mance of  CSA ( l ow- gai n mode)  Ver sus Cdet  
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4.0 Pulse Shaper 
 
 
The exponent i al  pul ses at  t he CSA out put  ar e t r ansf or med i nt o semi -
gaussi an shaped pul ses by t he pul se shaper  ci r cui t  descr i bed her ei n.  
 
The t r ansf er  f unct i on f or  t he pul se shaper  i s  
 
 
 
 

Fi gur e 9:  Pul se Shaper  Tr ansf er  Funct i on 
 
 
 

Fi gur e 10:  Pul se Shaper  Ti me Domai n Response 
 

 
 
4.1 Linearity 
 
 
 
 
 

Fi gur e 11:  Pul se Shaper  Li near i t y f or  Posi t i ve Pul ses at  I nput  
 
 
 
 
 
 

Fi gur e 12:  Pul se Shaper  Li near i t y f or  Negat i ve Pul ses at  I nput  
 

 
4.2 Peaking Time 
 
 
 
 Fi gur e 13:   Peaki ng Ti me As Funct i on of  Cont r ol  Vol t age 
 
 
4.3 Noise Performance 
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5.0 Time-to-Voltage Converter (TVC) 
 
 
5.1 Linearity 
 
The t r ansf er  f unct i on f or  t he t i me- t o- vol t age conver t er  ( 250 nsec r ange)  
i s i l l ust r at ed i n Fi gur e 14.   The sl ope of  t he cur ve bel ow i s 3. 85 mV /  
ns.   The DC of f set  i s appr oxi mat el y 1 Vol t  and r epr esent s t he t hr eshol d 
vol t age of  t he sour ce f ol l ower  buf f er .  The r ange does not  ext end t o t =0.   
The r ange over  whi ch t he cur ves l i near i t y i s char act er i zed i s f r om t  = 3 
ns t o t  = 250 ns.   The i nt egr al  nonl i near i t y i s 440 ps.  I f  a r ange 
st ar t i ng at  t  = 2 ns i s used,  t he i nt egr al  nonl i near i t y i ncr eases t o 850 
ps.   I f  t he r ange st ar t i ng at  t =10 nsec i s used,  t he i nt egr al  
nonl i near i t y i s appr oxi mat el y 50 ps.  
 
 

Voltage versus Time

1

1. 2

1. 4

1. 6

1. 8

2

2. 2

0. 00E+00 5. 00E- 08 1. 00E- 07 1. 50E- 07 2. 00E- 07 2. 50E- 07

Time (sec)

 
 
 Fi gur e 14:   Li near i t y of  TVC ( 250 nsec r ange)  
 
 
 
 Fi gur e 15:   Li near i t y of  TVC ( 1 µsec r ange)  
 
 
 
5.3 Noise Performance 
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6.0  Pseudo Constant Fraction Discriminator (CFD) 
 
 
The pseudo const ant  f r act i on di scr i mi nat or  ( CFD)  di spl ays ver y good wal k 
char act er i st i cs.   The CFD was dr i ven wi t h exponent i al  pul ses.   The 
r i set i me was 35 nsec and t he f al l t i me was 55 µsec.   The pul se ampl i t ude 
was var i ed f r om 1mV t o 1V,  cor r espondi ng t o det ect or  i nput s r angi ng f r om 
17, 000 t o 17e6 el ect r ons.  
 
The si mul at or  maxi mum t i mest ep was speci f i ed as 250 ps.   Some of  t he 
var i at i on i n pr opagat i on del ay can be at t r i but ed t o t hi s r el at i ve l ar ge 
t i mest ep.   The maxi mum t i mest ep was not  made smal l er  because of  t he 
excessi ve t i me r equi r ed t o conduct  t he si mul at i ons.  
 

CFD Walk Plot
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6.1 Zero Cross Disriminator (ZCD) 
 
 
 
6. 1. 1  Di f f er ent i al  Ampl i f i er  
 
 
 
 
6. 1. 2  DC Of f set  Cancel l at i on 
 
 
 
6. 1. 2. 1 Di f f er ent i al - t o- Si ngl e Ended Conver si on 
 
6. 1. 2. 2 Cur r ent  At t enuat or  
 
6. 1. 2. 3 I nt egr at or  



Strip Chip Design Documentation 17 of 31 
 
 
 
 
 
6. 1. 2. 4 Si ngl e- t o- Di f f er ent i al  Ended Conver si on 
 
 
6. 1. 3 Compar at or  
 
 
6.2 Leading Edge Discriminator (LED) 
 
 
6. 2. 1 Di gi t al - t o- Anal og Conver t er  ( DAC)  
 
The di gi t al - t o- anal og conver t er  ( DAC)  i s used t o cor r ect  of f set s 
associ at ed wi t h t he l eadi ng edge det ect or .   I t  consi st s of  a bi nar y 
wei ght ed ar r ay ( wei ght s:  1,  2,  4,  8,  16)  of  cur r ent  sour ces and a bi nar y 
wei ght ed ar r ay ( wei ght s:  1,  2,  4,  8)  of  cur r ent  s i nks.   The most  
s i gni f i cant  bi t ,  bi t  5,  i ndi cat es t he al gebr ai c s i gn and whet her  t he 
cur r ent  sour ces or  cur r ent  s i nks ar e used.   I n ot her  wor ds,  t he dat a 
f or mat  i s s i gn/ magni t ude wi t h 5 bi t s of  magni t ude i n t he post i ve 
di r ect i on and 4 bi t s i n t he negat i ve di r ect i on.  
 
An out put  vol t age i s cr eat ed by ei t her  sour ci ng or  s i nki ng cur r ent  
t hr ough a 0. 5 kΩ r esi st or ,  connect ed t o anal og gr ound ( AGND = 2. 5 VDC) .   
A maxi mum posi t i ve out put  vol t age of  19. 8 mV wi t h r espect  t o AGND can be 
achi eved.   The most  negat i ve out put  i s - 9. 9 mV ( r el at i ve t o AGND) .   The 
st epsi ze i s appr oxi mat el y 0. 625 mV.   Set t l i ng t i me ( bet t er  t han 1 %)  on 
t he DAC out put s i s 1 µsec.  The st epsi ze of  0. 625 mV cor r esponds t o 
r oughl y 12, 000 el ect r ons ( need t o check t hi s! ) .   Of f set s associ at ed wi t h 
t he l eadi ng edge di scr i mi nat or  ar e expect ed t o be 10 mV ( 3 si gma) .   Thi s 
i mpl i es t hat  we ar e guar ant eed t o be abl e t o set  maxi mum t hr eshol ds at  
l east  at  t he 120, 000 el ect r on l evel .  
 
 
6. 2. 2 Di f f er ent i al  Ampl i f i er  
 
6.3 Hit Logic 
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7.0  Peak Sampling Circuit 
 
7.1 Non-linear Gain Amplifier 
 
7.2 Leading Edge Discriminator (LED) 
 
7.3 Sample and Hold 
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8.0  Analog Reset Logic 
 
 
Aut omat i c r eset  c i r cui t r y has been i ncor por at ed i nt o each channel .   As 
di scussed ear l i er ,  when a channel  i s hi t ,  t he channel ' s CFD emi t s a 
posi t i ve- goi ng pul se ( gener at ed by a one- shot  c i r cui t  wi t h a f i xed 
pul se- wi dt h)  t hat  l ast s f or  appr oxi mat el y 100 ns.   Thi s pul se i s t hen 
used t o t r i gger  a second one- shot .   Thi s second monost abl e pr oduces a 
negat i ve- goi ng pul se wi t h a var i abl e pul se wi dt h.   The del ay,  common t o 
al l  channel s on t he I C,  can be var i ed by cont r ol l i ng t he vol t age on t he 
DLY_VC pi n.   Fi gur e x bel ow i l l ust r at es t hat  t he del ay can be r el i abl y 
var i ed f r om a f ew hundr ed nano- seconds t o ar ound 100 µsec by var yi ng t he 
cont r ol  vol t age bet ween 1 Vol t  and 4 Vol t s.   A cont r ol  vol t age of  2. 5 
Vol t s y i el ds a del ay of  1 µsec whi ch i s appr oxi mat el y equal  t o t he 
peaki ng t i me of  t he shaper .  
 
I f  t he " vet o_r st "  s i gnal  i s not  asser t ed pr i or  t o t he t r ai l i ng edge of  
t he pul se f r om t hi s second one- shot ,  t he channel  wi l l  r eset  i t sel f .   The 
f ol l owi ng event s wi l l  t ake pl ace.   The " hi t "  r egi st er  wi l l  be cl ear ed,  
t he t i me- t o- vol t age conver t er  wi l l  be r eset  by di schar gi ng t he i nt er nal  
capaci t or ,  and t he peak- sampl i ng ci r cui t  wi l l  be r eset .   The " vet o_r st "  
s i gnal  must  r emai n asser t ed unt i l  t he var i abl e del ay t i me has el apsed.    
    

Var i abl e One- shot  Del ay  Ver sus Cont r ol  Vol t age

1. 0E- 07

1. 0E- 06

1. 0E- 05

1. 0E- 04

1 1. 5 2 2. 5 3 3. 5 4

Control Voltage (Volts)
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9.0  Common Digital Logic 
 
I n addi t i on t o t he 32 anal og channel s t her e exi st s a 33r d " channel " ( a 9t h 
channel  i n t he case of  our  8 channel  I C) .   Thi s addi t i onal  " channel "  
cont ai ns t he common bi as ci r cui t s descr i bed ear l i er  al ong wi t h di gi t al  
c i r cui t s " common"  t o al l  of  t he channel s.   Thi s " common"  di gi t al  
c i r cui t r y wi l l  be descr i bed now.  
 
9.1 Configuration Register 
 
The conf i gur at i on r egi st er  i s a ser i al  shi f t  r egi st er  t hat  i s 48 bi t s ( 6 
byt es)  l ong.   Bi t  0 shoul d be l oaded first.   Bi t  47 i s l oaded l ast .   
Dat a shoul d be appl i ed t o " si n" .   Shi f t i ng occur s on t he rising edge of  
" scl k"  and t her ef or e " si n"  dat a must  be STABLE and VALI D on each rising 
edge of  " scl k" .   Dat a emer ges f r om t he conf i gur at i on r egi st er  at  t he 
" sout "  pi n.   A posi t i ve pul se on t he " di g_r st "  pi n wi l l  r eset  al l  bi t s 
of  t he conf i gur at i on r egi st er  t o ' 0' .  
 
The conf i gur at i on r egi st er  bi t  assi gnment s al ong wi t h t he def aul t  st at e  
af t er  a di gi t al  r eset  has been per f or med i s pr ovi ded bel ow:  
 
 
Bit Position  Function    Default 
 
 
0 0 = Enabl e CFD Ch 0  Ch 0 CFD enabl ed 
 1 = Di sabl e CFD Ch 0 
 
1 0 = Enabl e CFD Ch 1  Ch 1 CFD enabl ed 
 1 = Di sabl e CFD Ch 1 
  
and so on . . .  
 
 
31 0 = Enabl e CFD Ch 31  Ch 31 CFD enabl ed 
 1 = Enabl e CFD Ch 31   
 
32 0 = Posi t i ve pul ses at  CSA out  Negat i ve pul ses 
 1 = Negat i ve pul ses at  CSA out  
   
33 0 = 1 µsec TVC r ange  1 µsec r ange 
 1 = 250 nsec TVC r ange 
 
34 0 = CSA hi gh- gai n mode  Hi gh- gai n mode 
 1 = CSA l ow- gai n mode 
 
35 0 = t est  mode 1 OFF  CSA and shaper   
   not  br ought  out  t o pi ns 
 
 1 = t est  mode 1 ON i . e.    
 CSA and shaper  out put s 
 f or  sel ect ed channel  
 br ought  out  t o pi ns 
 
 
36 0 = Enabl e i nt er nal  CSA     Use i nt er nal  CSA 
 
 1 = Sel ect  ext er nal  pr eamp 
 
37 0 = t est  mode 3 OFF  Test  mode 3 OFF 
 
 1 = t est  mode 3 ON 
 Peak sampl i ng ci r cui t  of   
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 Sel ect ed channel  dr i ven by 
 Ext er nal  s i gnal  
 
38 – 39 Cur r ent l y unused  Al l  bi t s 0  
 
40 -  47 Bi t  47 MS bi t  ( 8 bi t  I D)   Chi p I D = 0 
 
 
9.2 Encoder 
 
Thi s i s a 32 – 5 encoder .   The out put  i s a bi nar y code t hat  i ndi cat es 
whi ch of  t he 32 i nput  l i nes i s act i ve ( HI GH)  i.e. whi ch of  t he 32 
channel s i s cur r ent l y i n need of  at t ent i on.   I f  none of  t he 32 i nput s 
ar e act i ve,  t he out put  code i s “ 00000” .   Thi s i s NOT a pr i or i t y encoder .   
I f  mor e t han one i nput  i s HI GH,  t he out put  code i s UNKNOWN.   I n nor mal  
oper at i on,  i t  i s not  possi bl e f or  mor e t han one i nput  t o be 
si mul t aneousl y HI GH.   One l i ne f r om each of  t he 32 channel s,  encoder  
out put ,  i s r out ed t o t he 32- 5 encoder  t hat  i s l ocat ed wi t hi n t he common 
di gi t al  bl ock wi t hi n t he speci al  common channel .  
 
I n t he cur r ent  16channel  I C,  onl y i nput s 0 – 15 ar e used.   I nput s 16 – 
31 ar e connect ed t o gr ound.  
 
9.3 Decoder 
 
Thi s i s a 5 – 32 decoder .   The 5 bi t  i nput  addr ess det er mi nes whi ch of  
t he 32 out put  l i nes i s act i ve,  t her eby sel ect i ng one of  t he 32 channel s.   
One ( and onl y one)  of  t he 32 l i nes i s al ways “ hot ’ .   The decoder  out put s 
ar e t he channel  sel ect  l i nes.   One of  t he 32 channel s can be sel ect ed by 
appl yi ng t he appr opr i at e 5 bi t  channel  code t o t hi s decoder .    
 
I n t he cur r ent  16 channel  I C,  out put s 16 – 31 ar e NOT connect ed.  
 
9.4 Address MUX 
 
The addr ess MUX i s used t o mul t i pl ex t wo 5 bi t  addr esses.   One 5- bi t  
addr ess i s t he out put  of  t he 32 – 5 encoder  descr i bed above.   The ot her  
5 bi t  code i s an ext er nal l y gener at ed addr ess.   The “ sel _ext _addr ”  
s i gnal  sel ect s t he ext er nal l y gener at ed addr ess.  
 
9.5 Address Latch 
 
I t  i s possi bl e t o l at ch t he ext er nal l y appl i ed addr ess.   Thi s al l ows t he 
ext er nal  addr ess l i nes t o be used as dat a l i nes f or  t he DACs t hat  ar e 
used f or  of f set  compensat i on i n t he l eadi ng edge det ect or s.  
 
The addr ess l at ch i s t r anspar ent  when t he “ dac_st b”  s i gnal  i s LOW.   On 
t he rising edges of  “ dac_st b” ,  t he ext er nal  addr ess i s l at ched.   Dat a 
i nt ended f or  t he DACs wi l l  be l at ched on t he falling edge of  dac_st b.   
Car e was t aken t o make sur e t hat  t he del ays ar e such t hat  t he dat a i s 
l at ched i nt o t he DAC r egi st er  bef or e t he channel  sel ect  l i nes change.  
 
9.6 Status Circuits 
 
The I C has ci r cui t s t hat  can r epor t  t he cur r ent  st at us of  t he I C.  The I C 
can not i f y t he ext er nal  wor l d t hat  at  l east  one of  t he channel  hit 
r egi st er s has been set .   Thi s i s accompl i shed by ORi ng t he out put s of  
t he 32 hit r egi st er s.   The OR f unct i on i s di st r i but ed acr oss t he 
channel s.   The pul l down t r ansi st or s r esi de i n t he r espect i ve channel s.   
Ther e i s one common pul l up devi ce al ong wi t h an i nver t er  l ocat ed i n t he 
common di gi t al  bl ock.   The " or _out "  pi n when HI GH i ndi cat es t hat  at  
l east  one channel  on t he I C has been hi t .  
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I n a si mi l ar  manner ,  t he " acq_ack"  pi n i ndi cat es whet her  an acqui si t i on 
i s cur r ent l y i n pr ogr ess.   The f al l i ng edge of  " acq_ack"  s i gnal s t he end 
of  dat a acqui si t i on.  
 
The acqui si t i on pr ocess i s i ni t i at ed when t he " t oken_i n"  pi n i s dr i ven 
LOW.    
 
Whi l e t he " or _out "  pi n i s an i ndi cat or  of  whet her  or  not  any channel  on 
t he I C has been hi t ,  t he " MULTI PLI CI TY"  out put  i s an anal og vol t age t hat  
i s pr opor t i onal  t o t he number  of  channel s t hat  cur r ent l y have t her e hi t  
r egi st er s set .   A 40 µA cur r ent  sour ce i s swi t ched ont o a 75 KΩ 
r esi st or  t o AVSS i n ever y channel  whose hi t  r egi st er  i s set .   These 
out put s ar e t hen t i ed t oget her  and buf f er ed by sour ce f ol l ower  i n t he 
common channel .  Ther ef or e,  t he MULTI PLI CI TY out put  vol t age i s gi ven by 
t he f ol l owi ng r el at i onshi p:  
 
MULTI PLI CI TY  = ( 40 uA *  75 KΩ)  /  N + ( DC of f set )   

= 3 Vol t s /  N  + 1 Vol t  
 
wher e N i s t he number  of  I C channel s.   For  t he ei ght  channel  I C,  t hi s 
becomes 
 
MULTI PLI CI TY = 375 mV /  channel  + 1 Vol t  
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10.0  Pin Descriptions 
 
Pi n number :   1 
Pi n name:   cfd_out 
Pi n t ype:   Di gi t al  out put  
Descr i pt i on:  Thi s i s t he out put  ( f or  t he sel ect ed channel )  of  t he 

100 ns one- shot  t hat  i s t r i gger ed by t he nar r ow out put  
pul se f r om t he CFD.  The CFD out put s f r om al l  32 
channel s ar e mul t i pl exed.   Thi s i s t he out put  of  t he 
mul t i pl exer .  

 
Pi n number :   2 
Pi n name:   acq_clk 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Thi s i s t he cl ock si gnal  used f or  acqui si t i on.   The 

r i s i ng edge of  “ acq_cl k”  causes t he act i ve r egi st er  t o 
be set  i n a channel  whose “ hi t ”  r egi st er  i s set  AND 
whose “ t oken_i n”  i s act i ve i . e.  LOW.   The f al l i ng edge 
of  “ acq_cl k”  i n t ur n causes t he “ hi t ”  r egi st er  t o be 
cl ear ed.   Thi s i s t ur n wi l l  pot ent i al l y al l ow t he 
“ t oken_out ”  of  t he channel  t o be act i ve i . e.  LOW;  
t her eby,  enabl i ng t he next  channel  i n t he chai n.  The 
next  r i s i ng edge of  “ acq_cl k”  wi l l  c l ear  t he act i ve 
r egi st er .  

 
Pi n number :   3 
Pi n name:   a0 
Pi n t ype:   Bi di r ect i onal  
Descr i pt i on:  Thi s i s ext er nal  addr ess l i ne a0.   When t he 

“ sel _ext _addr ”  pi n i s HI GH,  t hi s l i ne wi l l  be 
a DI GI TAL I NPUT and i s t he l east  s i gni f i cant  
bi t  of  t he addr ess of  t he channel  t he user  
wi shes t o sel ect .  When t he “ sel _ext _addr ”  pi n 
i s LOW,  t hi s l i ne wi l l  be a DI GI TAL OUTPUT 
and wi l l  be t he l east  s i gni f i cant  bi t  of  t he 
addr ess of  t he channel  t hat  i s  cur r ent l y i n 
need of  at t ent i on.  

 
Pi n number :   4 
Pi n name:   a1 
Pi n t ype:   Bi di r ect i onal  
Descr i pt i on:  Thi s i s ext er nal  addr ess l i ne a1.   See di scusi on f or  

addr ess l i ne a0.  
 
Pi n number :   5 
Pi n name:   a2 
Pi n t ype:   Bi di r ect i onal  
Descr i pt i on:  Thi s i s ext er nal  addr ess l i ne a2.   See di scusi on f or  

addr ess l i ne a0.   
 
Pi n number :   6 
Pi n name:   a3 
Pi n t ype:   Bi di r ect i onal  
Descr i pt i on:  Thi s i s ext er nal  addr ess l i ne a3.   See 

di scusi on f or  addr ess l i ne a0.  
 
Pi n number :   7 
Pi n name:   a4 
Pi n t ype:   Bi di r ect i onal  
Descr i pt i on:  Thi s i s ext er nal  addr ess l i ne a4.   See di scusi on f or  

addr ess l i ne a0.  
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Pi n number :   8 
Pi n name:   or_out 
Pi n t ype:   Di gi t al  out put  
Descr i pt i on:  The “ or _out ”  pi n wi l l  be HI GH i f  any hi t  r egi st er  on 

t he chi p i s set .   A LOW on t hi s pi n i ndi cat es t hat  
NONE of  t he “ hi t ”  r egi st er s i s set .  

 
Pi n number :   9 
Pi n name:   acq_ack 
Pi n t ype:   Di gi t al  out put  
Descr i pt i on:  The “ acq_ack”  pi n wi l l  be HI GH dur i ng t he acqui si t i on 

pr ocess and wi l l  go LOW once al l  channel s have been 
acqui r ed.  

 
Pi n number :   10 
Pi n name:   token_in 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Thi s i s t he t oken i nt o t he chi p.   I t  i s act i ve LOW.  
 
Pi n number :   11 
Pi n name:   token_out 
Pi n t ype:   Bi di r ect i onal  
Descr i pt i on:  Thi s i s t he t oken_out  of  t he chi p.   I t  i s act i ve LOW.   

When t he l i ne i s hi gh,  an acqui si t i on i s i n pr ogr ess.  
 
Pi n number :   12 
Pi n name:   veto_rst 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Af t er  a channel  has been hi t ,  t he t i me- t o- vol t age and 

peak sampl i ng ci r cui t s as wel l  as t he hi t  and act i ve 
r egi st er s wi l l  aut omat i cal l y be r eset  UNLESS 
“ vet o_r st ”  i s asser t ed ( HI GH) .   The “ vet o_r st ”  s i gnal  
must  be cont i nued t o be asser t ed unt i l  t he t i me when 
t he aut omat i c r eset  woul d have t aken pl ace.  

 
Pi n number :   13 
Pi n name:   force_rst 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  A posi t i ve goi ng pul se on t hi s l i ne wi l l  r eset  t he 

t i me- t o- vol t age and peak sampl i ng ci r cui t s as wel l  as 
t he hi t  and act i ve r egi st er s i n ALL channel s.  

 
Pi n number :   14 
Pi n name:   common_stop 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  When HI GH,  hal t s t he t i me- t o- vol t age conver t er  i n 

ever y channel .   The t i me- t o- vol t age conver si ons wi l l  
STOP even i f  t he st ar t  conver si on si gnal  i s st i l l  
asser t ed.  

 
Pi n number :   15 
Pi n name:   global_cfd_en 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  When LOW,  t he CFDs f or  al l  channel s ar e DI SABLED.   

When HI GH,  a channel ’ s CFD wi l l  be enabl ed pr ovi ded 
t he cor r espondi ng CFD enabl e bi t  i s a ‘ 0’  i n t he 
conf i gur at i on r egi st er .   

 IMPORTANT NOTE:  Af t er  t he " gl obal _cf d_en"  l i ne i s 
made act i ve,  i t  i mpor t ant  t hat  a r eset  be f or ced.   
Thi s i s accompl i shed by appl yi ng a posi t i ve pul se t o 
t he “ f or ce_r st ”  pi n.  
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Pi n number :   16 
Pi n name:   DGND1 
Pi n t ype:  Di gi t al  suppl y pi n.  Ret ur n cur r ent s f or  di gi t al  I / O 

pads.  
Descr i pt i on:  Connect  t o c i r cui t  gr ound.  
 
Pi n number :   17 
Pi n name:   DVDD1 
Pi n t ype:   Di gi t al  suppl y pi n.   Power s di gi t al  I / O pads.  
Descr i pt i on:  Connect  t o +5VDC.  
 
Pi n number :   18 
Pi n name:   id0 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  0 of  t he chi p i dent i f i cat i on code.  Least  

s i gni f i cant  bi t .   When " sel _ext _addr "  i s HI GH,  i d0 i s 
an input.  

 
Pi n number :   19 
Pi n name:   id1 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  1 of  t he chi p i dent i f i cat i on code.   When 

" sel _ext _addr "  i s HI GH,  i d1 i s an input.  
 
Pi n number :        20 
Pi n name:   id2 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  2 of  t he chi p i dent i f i cat i on code.   When 

" sel _ext _addr "  i s HI GH,  i d2 i s an input.  
 
Pi n number :   21 
Pi n name:   id3 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  3 of  t he chi p i dent i f i cat i on code.   When 

" sel _ext _addr "  i s HI GH,  i d3 i s an input.  
 
Pi n number :   22 
Pi n name:   id4 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  4 of  t he chi p i dent i f i cat i on code.   When 

" sel _ext _addr "  i s HI GH,  i d4 i s an input.  
 
Pi n number :   23 
Pi n name:   id5 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  5 of  t he chi p i dent i f i cat i on code.   When 

" sel _ext _addr "  i s HI GH,  i d5 i s an input.  
 
Pi n number :   24 
Pi n name:   id6 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  6 of  t he chi p i dent i f i cat i on code.   When 

" sel _ext _addr "  i s HI GH,  i d6 i s an input.  
 
Pi n number :   25 
Pi n name:   id7 
Pi n t ype:   Bi di r ect i onal .  
Descr i pt i on:  Bi t  7 of  t he chi p i dent i f i cat i on code.  When 

" sel _ext _addr "  i s HI GH,  i d7 i s an input.  
 
Pi n number :   26 
Pi n name:   sel_ext_addr 
Pi n t ype:   Di gi t al  i nput  
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Descr i pt i on:  When HI GH,  t hi s s i gnal  sel ect s t he ext er nal  addr ess as 

i nput  t o t he 5- 32 decoder  used f or  sel ect i ng one of  
t he 32 channel s.  When HI GH,  makes a0- a5 l i nes as wel l  
as i d0- i d7 l i nes inputs.  

 
Pi n number :   27 
Pi n name:   dac_stb 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Dat a on t he addr ess pi ns ( a0- a5)  ar e l at ched i nt o an 

i nt er nal  addr ess l at ch on t he r i s i ng edge of  dac_st b.  
When dac_st b i s hi gh,  dat a on t he ext _addr  l i nes wi l l  
al t er  t he DAC out put  whose channel  i s sel ect  by t he 
addr ess st or ed i n t he i nt er nal  addr ess l at ch.   On t he 
f al l i ng edge t he dat a on t he addr ess pi ns wi l l  be 
l at ched i nt o t he DAC r egi st er .    
IMPORTANT NOTE:   Dat a on addr ess l i nes a0- a5 must  be 
st abl e and val i d on bot h r i s i ng and f al l i ng edge of  
“ dac_st b” .  

 
Pi n number :   28 
Pi n name:   dac_sgn 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Whi l e t he magni t ude of  t he DAC val ue i s pl aced on t he 

bi di r ect i onal  ext er nal  addr ess l i nes ( a0- a5) ,  t he 
al gebr ai c s i gn has a dedi cat ed i nput  pi n 

 
Pi n number :   29 
Pi n name:   rst 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Mast er  r eset .  Reset s al l  of  t he di gi t al  l ogi c.  Al l  

bi t s of  t he conf i gur at i on r egi st er  ar e cl ear ed.   Al l  
of  t he DAC r egi st er s on chi p ar e al so cl ear ed.  

 
Pi n number :   30 
Pi n name:   acq_all 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  A posi t i ve- goi ng pul se wi l l  set  t he “ hi t ”  r egi st er  i n   
                  each of  t he channel s.   Thi s can be usef ul  i f  one want s  
                  t o f or ce t he acqui si t i on of  al l  channel s on chi p.  AT  
                  PRESENT THERE I S NO WAY TO SET THE HI T REGI STER I N ANY 
                  ONE CHANNEL ( ot her  t han by havi ng t he CFD f i r es) .   Do  
                  we need t o change t hi s????? 
 
Pi n number :   31 
Pi n name:   sout 
Pi n t ype:   Di gi t al  out put  
Descr i pt i on:  Ser i al  out put  f r om 48- bi t  conf i gur at i on r egi st er .   
 
Pi n number :   32 
Pi n name:   sin 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Ser i al  c l ock f or  48- bi t  conf i gur at i on r egi st er .   Dat a 

on “ si n”  pi n must  be val i d on r i s i ng edge of  “ scl k” .  
 
Pi n number :   33 
Pi n name:   sclk 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  Ser i al  c l ock f or  48- bi t  conf i gur at i on r egi st er .   Dat a 

on “ si n”  pi n must  be val i d on r i s i ng edge scl k.  
 
Pi n number :   34 
Pi n name:   force_track 
Pi n t ype:   Di gi t al  i nput  
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Descr i pt i on:  When act i ve ( HI GH)  f or ces al l  peak sampl i ng ci r cui t s 

i nt o t r ack mode even i f  CFDs have not  f i r ed.   
For ce_t r ack must  be asser t ed 500 nsec pr i or  t o peaki ng 
of  shaper  ci r cui t s.   Must  be hel d act i ve unt i l  al l  
dat a has been acqui r ed.   Rel easi ng f or ce_t r ack causes 
a r eset  of  peak sampl i ng ci r cui t .  

 
Pi n number :   35 
Pi n name:   quiet 
Pi n t ype:   Di gi t al  i nput  
Descr i pt i on:  When act i ve ( HI GH)  mut es anal og por t i ons of  CFD 

ci r cui t s.  
 
Pi ns 36:  UNUSED 
 
Pi n number :   37 
Pi n name:   AVSS 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Connect  t o c i r cui t  gr ound.  
 
Pi n number :   38 
Pi n name:   AVDD 
Pi n t ype:   Anal og suppl y pi n.  
Descr i pt i on:  Connect  t o +5VDC.  Suppl i es power  t o shaper ,  peak 

sampl i ng and f ul l  bi as ci r cui t s.  
 
Pi n number :   39 
Pi n name:   EXT_SHAPER 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Can be used t o appl y a si mul at ed SHAPER si gnal  t o t he 

PEAK SAMPLI NG ci r cui t .  For  t hi s t o happen t he 
conf i gur at i on r egi st er  bi t  37 shoul d be act i ve hi gh.  

 
Pi ns 40- 43:  UNUSED 
 
Pi n number :   44 
Pi n name:   EVEN_PULSER 
Pi n t ype:   Anal og i nput  
Description: Pulser input for even channels (0.2, 4, 6, etc.) 
 
Pi n number :   45 
Pi n name:   ODD_PULSER 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Pul ser  i nput  f or  odd channel s ( 1,  3,  5,  7,  et c. )  
 
Pi n number :   46 
Pi n name:   PULSER_AVDD 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Connect  t o +5VDC.  
 
Pi n number :   47 
Pi n name:   PULSER_AVSS 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Connect  t o c i r cui t  gr ound.  
 
Pi n number :   48 
Pi n name:   CH_IN15 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  15 det ect or  i nput  
 
Pi n number :   49 
Pi n name:   CH_IN14 
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Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  14 det ect or  i nput  
 
Pi n number :   50 
Pi n name:   CH_IN13 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  13 det ect or  i nput  
 
Pi n number :   51 
Pi n name:   CH_IN12 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  12 det ect or  i nput  
 
Pi n number :   52 
Pi n name:   CH_IN11 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  11 det ect or  i nput  
 
Pi n number :   53 
Pi n name:   CH_IN10 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  10 det ect or  i nput  
 
Pi n number :   54 
Pi n name:   CH_IN9 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  9 det ect or  i nput  
 
Pi n number :   55 
Pi n name:   CH_IN8 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  8 det ect or  i nput  
 
Pi n number :   56 
Pi n name:   CSA_GND 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Thi s i s a si gnal  gr ound f or  t he CSA ci r cui t s.   For  

negat i ve- goi ng pul ses at  out put  of  CSA,  connect  t o 4. 0 
VDC.   I f  pr ocessi ng posi t i ve- goi ng pul ses,  connect  t o 
2. 5 VDC.  

 
Pi n number :   57 
Pi n name:   CSA_AVSS 
Pi n t ype:   Anal og suppl y pi n 
Descr i pt i on:  Connect  t o c i r cui t  gr ound 
 
Pi n number :   58 
Pi n name:   CSA_AVDD 
Pi n t ype:   Anal og suppl y pi n 
Descr i pt i on:  Connect  t o +5VDC.  
 
Pi n number :   59 
Pi n name:   CH_IN7 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  7 det ect or  i nput  
 
Pi n number :   60 
Pi n name:   CH_IN6 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  6 det ect or  i nput  
 
Pi n number :   61 
Pi n name:   CH_IN5 
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Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  5 det ect or  i nput  
 
Pi n number :   62 
Pi n name:   CH_IN4 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  4 det ect or  i nput  
 
Pi n number :   63 
Pi n name:   CH_IN3 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  3 det ect or  i nput  
 
Pi n number :   64 
Pi n name:   CH_IN2 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  2 det ect or  i nput  
 
Pi n number :   65 
Pi n name:   CH_IN1 
Pi n t ype:   Anal og i nput  
Description: Channel 1 detector input 
 
Pi n number :   66 
Pi n name:   CH_IN0 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Channel  0 det ect or  i nput  
 
Pi ns 67- 135:  UNUSED 
 
Pi n number :   136 
Pi n name:   AVDD1 
Pi n t ype:   Anal og suppl y pi n.   Suppl i es power  f or  t he above.  
Descr i pt i on:  Connect  t o +5VDC.  
 
Pi n number :   137 
Pi n name:   AVSS1 
Pi n t ype:  Anal og suppl y pi n.  Ret ur n cur r ent s f or  channel s 0- 7 

f or  TVC ci r cui t s 
Descr i pt i on:  Connect  t o c i r cui t  gr ound.  
 
Pi n number :   138 
Pi n name:   TVC_OUT 
Pi n t ype:   Anal og out put  
Descr i pt i on:  Anal og out put  vol t age pr opor t i onal  t o t he dur at i on of  

t i me t hat  has el apsed bet ween t he channel  bei ng hi t  
( t he one pr esent l y sel ect ed)  and t he asser t i on of  t he 
“ common_st op”  s i gnal .  

 
Pi n number :   139 
Pi n name:   PEAK_OUT 
Pi n t ype:   Anal og out put  
Descr i pt i on:  Peak ampl i t ude of  shaper  si gnal  f or  t he sel ect ed 

channel .  
 
Pi n number :   140 
Pi n name:   CSA_OUT 
Pi n t ype:   Anal og out put  
Descr i pt i on:  CSA out put  f or  t he sel ect ed channel .   Onl y avai l abl e 

i f  t he “ t est  mode”  bi t  i n t he conf i gur at i on r egi st er  
i s a ‘ 1’ .  

 
Pi n number :   141 
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Pi n name:   SHAPER_OUT 
Pi n t ype:   Anal og out put  
Descr i pt i on:  Shaper  out put  f or  t he sel ect ed channel .   Onl y 

avai l abl e i f  t he “ t est  mode”  bi t  i n t he conf i gur at i on 
r egi st er  i s a ‘ 1’ .  

 
Pi n number :   142 
Pi n name:   DLY_VC 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Cont r ol  vol t age t hat  det er mi nes t he t i me del ay bet ween 

a channel  bei ng hi t  and t he aut omat i c r eset  of  t he 
t i me- t o- vol t age conver t er ,  t he peak sampl i ng ci r cui t ,  
and t he act i ve and hi t  r egi st er s i n t hat  channel .  

 
Pi n number :   143 
Pi n name:   DGND 
Pi n t ype:   Di gi t al  suppl y pi n f or  above.  
Descr i pt i on:  Connect  t o c i r cui t  gr ound.  
 
Pi n number :   144 
Pi n name:   DVDD 
Pi n t ype:  Di gi t al  suppl y pi n f or  common di gi t al  c i r cui t s,  CFDs,  

and r eset  l ogi c 
Descr i pt i on:  Connect  t o +5VDC.  
 
Pi n number :   145 
Pi n name:   PEAK_TIME 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Cont r ol  vol t age f or  shaper  peaki ng t i me.   Set  t o 2. 5 

VDC f or  a 1 • sec peaki ng t i me ( appr oxi mat e) .  
 
Pi n number :   146 
Pi n name:   MULTIPLICITY 
Pi n t ype:   Anal og out put  
Descr i pt i on:  Anal og out put  vol t age pr opor t i onal  t o t he number  of  

channel s whose hi t  r egi st er s ar e cur r ent l y set .  
 
Pi n number :   147 
Pi n name:   AGND 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Anal og gr ound ( 2. 5 Vol t s)  
 
Pi n number :   148 
Pi n name:   TVC_CAP_GND 
Pi n t ype:   Anal og i nput  
Descr i pt i on:  Connect  t o a cl ean ci r cui t  gr ound.  
 
Pi n number :   149 
Pi n name:   AVDD2 
Pi n t ype:  Anal og suppl y pi n.  Suppl y f or  channel s 8- 15 TVC 

ci r cui t s.  
Descr i pt i on:  Connect  t o +5VDC.  
 
Pi n number :   150 
Pi n name:   AVSS2 
Pi n t ype:  Anal og suppl y pi n.  Ret ur n cur r ent s f or  channel s 8- 15 

TVC ci r cui t s.  
Descr i pt i on:  Connect  t o c i r cui t  gr ound.  
 
Pi n number :   151 
Pi n name:   SUBSTRATE 
Pi n t ype:   Anal og i nput  
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Descr i pt i on:  Bi ases si l i con subst r at e.   Connect  t o c l ean ci r cui t  

gr ound.  
 
Pi ns 152- 160:  UNUSED 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 

 
 

 
 

 
 
 


