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CORRIGENDUM
Due to circumstances beyond our control, certain ECL
integrated circuits are not presently available. The
substitution of a 10116L line receiver in place of a lOH116L
was required. THIS SUBSTITUTION WILL HAvE NO AFFECT ON THE
WALK SPECIFICATION OR TyPICAL WALK PERFORMANCE. The use of
the 10116L in,place of the lOH116L will limit the maximum
input/output rate to the 180 to 190 MHz range.
The TC 455 will be upgraded free of charge at the customers
request when the lOH116L becomes available. Present
information from the manufacturer indicates availability by
January or February of 1984.
We regret any inconvience this may cause, However, since
the compromise in performance is minor and the unit still
retains the extremely low walk characteristics, the decision
was made to continue shipments instead of delaying
availability until early 1984.
If you have any questions on returning this unit for the
upgrade, please contact the TENNELEC Customer Service
Manager.
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I 1-J INTRODUCTION

The TC 455 Quad Constant Fraction 200 MRz Discriminator
is  a  s ingle-width NIE that  includes  four independent
constant fraction discriminators. Each section of the
TC 455 accepts negative input signals and generates
three NIM-otandard fast negative logic signals for each
input  s ignal  that  exceeds the adjustable  lower level
threshold.

The conetaM fraction technique allows ,optimum timing
with signals from ,photomultiplier .tubes, channeltrons,
s u r f a c e  b a r r i e r  d e t e c t o r s  a n d  l a r g e  s o l i d - s t a t e
d e t e c t o r s . The  input  s ignal  i s  sp l i t  into  t,wo parts .
One port ion of  the  s ignal  i s  delayed and subtracted
from .a f rac t ion  o f  the  inpu~t s igna l . The result ing
z e r o - c r o s s i n g  poi’nt i s  f i x e d  i n  t i m e  a n d  i s  u s e d  t o
provide  a  prec ise ly- t imed log ic  pulse  ‘ for  an input
signal that spans a wide dynamic range.

Bach channel of the TC 455 includes independent lower
level  threshold ( -5  mV minimum) controls  ,to prev.ent
tr igger ing  on  low- leve l  input  s ignals  or  noise . The
TC 455 has a 50 ohm input impedance and is protected
against overload. The input signal cable and the delay
cable should be 50 ohm coaxial cable to ensure proper
termination and minimize reflections.

T h e  constant-frac,tion s h a p i n g  d e l a y  f o r  e a c h
discriminator is determined by the length of 50 ohm

coaxial  ,cable connected between the ~two’ front-panel
DELAY connectors. T h e  s h a p i n g  d e l a y  r e q u i r e d  i s
dependent upon the signal characteristics at the input
of the TC 455.

The TC 455 requires the use of a bin and power supply
that includes distribution of dc power at f24V, &12V,
and i6V. The TENNELEC TB3/TC 911-6 or equivalent is
recommended. By using the recommended bin and power
supply, a full complement of 12 TC 455 modules can be
operated in the bin providing a~total capacity of  48
channels of constant fraction discrimination.
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SPECIPICATIONS

PERPGRMANCB

NUMBER OF CHANNELS

INPUT,!OUTPUT RATE

‘Pour, completely independent

2200 MHz (typically >240 MHz),
l i m i t e d  b y  b l o c k i n g  w i d t h
s e t t i n g .

PULSE PAIR
RESOLVING TIME

L e s s  t h a n  5  n s e c  f o r  i n p u t
s i g n a l s  w i t h  risetime <2 nsec,
b l o c k i n g w i d t h  s’et a t
minimum.

INPUT pULSE
CHARACTERISTICS

Accepts  nega t ive  inputs  f rom
0 to -2.SV o r  0  t o  -5.OV i n
twceelsctablerangea. Maximum
i n p u t  w i t h o u t  satu~ration i s
-4.75V f o r  t h e  0  t o  -2.5V
r a n g e  a n d  -9.5V f o r  t h e  0  t o
-5.OV r a n g e . I n p u t  p r o t e c t e d
a g a i n s t  o v e r l o a d ;  r e f l e c t i o n s
510% f o r  r i s e t i m e s  11 neec.

MINIMUM INPUT
PULSE WIDTH

Typically <700 psec.

LOWER LEVEL
DISCRIMINATOR RAWGE

D e p e n d e n t  u p o n  i n p u t  r a n g e
selected.-5mV to -1.OV for the
0 to -2.5V range and -1OmV to
- 2 . O V  f o r  t h e  0  t o  - 5 . O V
range.

THRESHOLD INSTABILITY s0.02%/°C o f  f u l l  s c a l e ,  0  t o
50°Cr r e f e r e n c e d  t o  - 1 2 V
SUPPlY l

WALK*
0 to -2.5V RANGE

s ilO0 peec ( t y p i c a l l y  ZZ f30
psec) f o r  t h e  r a n g e  f r o m  - 2 5

CONSTANT FRACTION MODE mV to -2.5V, (typically& i.160
(0.2 Fraction) tzec4f;;)the range from -45 mV

-. . See Pigure 2.1.

*Measured witha 1 nsec risetime input signal and pulse
width of 10 nsec.
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0 to -5.OV RANGE
CONSTANT FRACTION MODE
(0.2 Fraction)

LEADINC EDGE MODE
(REQUIRES OPTIONAL
LEADING EDGE. MODULE)

TIME SLEWING

PROPAGATION DELAY

PROPAGATION DELAY
INSTABILITY

B~OCRING WIDTH

OPERATING
‘RANGE

TEMPERATURE 0 to 50%

If 1 0 0  p s e c  (ty,picallys *30If 1 0 0  p s e c  (ty,picallys *30
poet) for  the  range  f  ram ~-50DseC) f o r  t h e  ranoe f r o m  ~-50I~-~ . ~~~ ~~~~~_~
mV t o  -5.OV, ( t y p i c a l l y  s A160mV t o  -5.OV, ( t y p i c a l l y  s A160
psec f,or the range.from -95 mVpsec f,or the range.from -95 mV
t o  -9.5-l).t o  -9.5-l). See Figure 2.1.See Figure 2.1.

De&nds o n  i n p u t  s i g n a l
r.i&etime. For  1 nsec t,.s &400
psec t y p i c a l  for a  1 0 1 1
d y n a m i c  r a n g e  (X2 t o  X 2 0  o f
threrho.la). s *SO0 poet
t y p i c a l  for a  10~0rl d y n a m i c
range (X2 to X200 of
th re sho ld ) .

i5’O’b psec from, h a l f - f i r e ,
m e a s u r e d  w i t h  t, = 1 . 0  nsec,
;P,w = 3 .0  neec a t  ha l f  he ight ,

= 1 . 5  nsec, t h r e s h o l d
-dC&ft&,

Nominally 10 nsec with a 1.5
nsac external  delay cable .

i 10  psec/OC, 0  to  50°C

Va’iiable fr~om <5 nsec,to >500
nsec in two ranges. One range
c o v e r s  f r o m  <5 n s e c  t o  >lOO
noec. Xhe second range covers
from <lO nsec to >500 nsec.

._..
IM-u*I

Figure 2.1.

.
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2.2

2 .2 .1

CONTROLS

FRONT-PANEL CONTROLS

TBRESHOLD (T) Fron,t-panel m u l t i t u r n  screwdr~iver-
a d j u s t a b l e  p o t e n t i o m e t e r  f o r  e a c h  d i s c r i m i n a t o r
channel. The adjustment ran,ge, is -5mV to -1.OV in the
0 to -2.W range or -lOmV to -2.OV (effective threshold
setting) when operating: in the 0 to -5.OV range. Note
t h a t  in, t h e  0  t o  -5.OV r a n g e ,  t h e  i n p u t  s i g n a l  i s
divided by~two before being routed to the lower level
d iscr iminator . This h a s  t,he e f f e c t  o f  d o u b l i n g  t h e
lower level discriminator limits. The THRESHOLD teat
point voltage is ten timea the actual threshold (i .e.  a
-5mV threshold results in a -5UmV voltage at the Front-
panel monitor).

WALK (2) Front-panel multiturn screwdriver-adjustable
potentiometer in each channel for precise aetting of
walk compensation for each application.

~BLCCRING WIDTH (W) Front-panel multiturn screwdriver-
adjustable potentiometer ,in each channel for sett ing
the  minimum deadtime dur’ing pulse  procesai,ng. The
b l o c k i n g  w i d t h  h a s  t w o  r a n g e r  i n t e r n a l l y  j u m p e r
selectable . The two ranger provide blocking widths of
<5 nsec to >lOO nsec and <lO nsec to >SOO neec for each
channel. 1 Additionally, ‘the blocking width controls the
width of the negative-output signals.

2 .2 .2 INTERNAL CONTROLS.

ATTENUATOR MODULE Input ranges of 0 to -2.5V and ~0 to
-5.OV are selected, by a’ PCB mounted attenuation. module.

The correct orientation of the attenuation module for
each range is shown in Figure 2.2~.

Figure .2-z
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PRACTLON RGDULE ~The, TC 455 offers  se lect ion of  the
c o n s t a n t  f r a c t i o n  attenua,&ion fractio,n b y  u s e  o f  a
plug-in module for each channel. The standard fraction
supplied is 0.2.
opt ions .

Add.itfonal fract ions are avai lable  aa
The LEADING EDGE node ~.of operation can be

eelected by use of the LEADING l$DGE,module in’place of
a  constant  fract ion  modu.le. The LEADING EDGE module
(TENNELEC part #1700-9040) is available as ‘an ,option.

CF/SRT A printed circuit boa~rd mounted jumper (Jl)
a l lows  se lect ion  of  e i ther  constant  fract ion  (CF)  or
cons.tant f r a c t i o n  w i t h  s l o w
operating mode for each channel.

riectime r e j e c t  (SRT)
In the SRT mode, any

i n p u t  e i g n a l  t h a t  d o e s  n o t ,  qroas t h ’ e  l o w e r ’  l e v e l
thre~shold before  the  constantfraction z,ero cross ing
occurs  w i l l  b,e r e j e c t e d . ‘The CF mode is the normal
mode of operation when timing with fast pulses such as
t h o s e  f r o m  a  ,pbotomultipl,ier ,or c h a n n e l t r o n . The
TC 455 is shipped with Jl in the CF mode for all four
channels.

BLOCKING WIDTH RANGE A printed circuit board mounted
jumper  (J2)‘allowe sele,ction of  the  b lock ing  width
range for each channel. Posftion 1 provides, a blocking
w i d t h  a d j u s t m e n t  r a n g e  o f  ‘<lo n s e c  t o  >500 n s e c .
Position 2 provides a blocking width adjustment range
of  <5 nsec to  >lOO nsec . The TC 455 is shipped with J2
i n  t h e ’ n u m b e r  2  p o s i t i o n  (<5 n s e c  t o  >lOO n s e c ) ,
consistent with a greater than 200 MHz operation rate.

CONNECTORS

INPUT Front-panel ILEN connector for each channel
accepts negative signals in the range of 0 to -2.5V or
0 to ~-5.0~ depending upon the position of the internal
module. The input is dc coupled, has an input impedance
of 50 ohms, i.s protected ,against input overloads and
‘has 510% reflections for ~input risetimes 21 nsec. In
the 0 to -2.5V r a n g e  t h e  m a x i m u m  i n p u t  w i t h o u t
s a t u r a t i o n  i s  5.OV a n d  i n  t h e  0  t o  - 5 . O V  r a n g e  t h e
maximum is -1O.OV.

/I
DELAY Twe.icront-panel LEMO connectors for each
chm, b e t w e e n  whic’h, a  d e l a y  c a b l e  ( 5 0  o h m s
impedance) is connected to, form the internal constant
fraction signal. The total delay consists of the delay
t ime of  the external  cable  plus  an internal  delay of
approximately 0.3 nsec. The length of the delay cable
used depends upon the risetime’of the input signal and
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2.4

2.5

the propagation delay time of the cable (1.6 ,nsec pe,r
foot for commonly-used cable8).

a / c  UON Front-panel LRWQ connector for each channel
provides a constant f,radtion sero crossing monitor.
The widths of the pulBe depends upon input 8ignal level,
delay time, and walk adjust setting; Characterir,tics
when terminated by 50’ ohms: dc offset of -200 mV,
100 inV positive going pulse at constant fraction zero
crossing.

OUT Three independent front-panel LEMO connectors,
for each channel, provide rimultaneoue NIM-standard
fast negative logic .signals; The output amplitude is
nominally -800 mV into a 50 ohm 1oa;d. The OUT signal
width is controlled by the BLOCKING WIDTH (W) control
and is,adju’stabl’e over a rangeof <5 nsec to >500 nsec
in two ranges as defined in Section 2.2.1. Rise and

fall times. of the OUT signals are typically <l nsec.

POWER REQUIREMENTS

+24V, 83 n&r +lZV, 167 mA; +6V, 416 mA 117VAC, 46 mA
-24V, 83 mA; -lZV, 167 mA; -6V, 416 mA

OTRER INWRWATION

WEICRT
i;;;‘PING’

DIMENSIONS

INSTRUCTION MANUAL

WARRANTY

OPTIONS AVAILABLE

5.0 lbs. y; f;;
3.0 lbs. .

Standard single-width NIM
(1.35 x 8.714 in;)  per TID
20893 (Rev).

O n e  pr.ovided, w i t h  e a c h
instrument ordered.

One year

0.1, 0.3, 0.4 and 0.5 fraction
m o d u l e s ,  o r  l e a d i n g  e d g e
module. O t h e r  f r a c t i o n
modul~e,s availab.le on special
order.
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output pulse width is determined by the front pane~l W
control  assoc iated  wi th  that  channel . Bach output.
connection should be made through a mating, LEMO
connector and a 50 ohm coaxial  cable to a  50 ohm
terminating impe,,danc%. Te,rmination is not necessary
for unused outputs or unused channels,

The TC 455 is capable of operating in exc,ess of 200
MHZ. Operation at such frequenoies requires an output
signal width of less than 5’ nsec. The typical output
width at the -250 mV level (when adjusted for minimum
width) is 3.0 nse,c. S,ome instruments may not respond
to a signal this ~narrow. .If, an ~instrument connected to
the TC 455 wjll not re8pond to the minimum width output
s ignal ,  adjust  the, W control  to  produce a  pulse  of
adequate width. Thi8 sktuation c o u l d  o c c u r  w h e n
interfacing the TC 455, to s,l.ower instrumen,ts such as
ratemeters, counters, etc. This will limit the maximum
rate capability of the effected channel.

3.2.3 DELAY CABLE

The shaping delay  for  each channel  i s  ad jus ted  by
selecting the length of 50 ohm coaxial cable connected
between the two DELAY LEND connectors (NOTE: the
c o n s t a n t  f r a c t i o n  t i m e  d e r i v a t i o n  ei~rcuit i s  n o t
comple te  un t i l  t he  de l ay  cab le  i s  i n s t a l l ed ) . The
total delay is equal to the external delay (tE.T) plus
the internal  delay of  approximately 0.3 nsec. The
amount of delay required is dependent upon the input
signal risetime, the fraction selected, and whether the
TC 455 is, operating in the true-constant-fraction (TCP)
mode or the amplitude-risetime-compensated (ABC) mode.
C o m p u t e  c a b l e  l e n g t h  at, 0 . 6 3  f e e t  p e r  n s e c  .(19
cm/nsec).

When the TC 455 is u.sed in fakt timing or counting
experiments  with scintilJa:tore ,,and pbotomult ipl ier
tubes (PMT’s), the delay ehould be selected to place
the unit in th~e~True Constant F~raction (TCF) mode. To
operate the TC 455 in thi8 mode requirao the delay be
selected such that the time of zero-crossing occurs at
the  peak of  the  ~attenuated s ignal . Th i s  me,thod o f
operat ion (TCF) is  useful  when ‘ t iming with pulses
having. a narrow range’: of risetimeo and a wide range of
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.amplitudes, thus producing a, time pickoff which is
insensitive to pulse h~efght, variation. Select~ion of

the optimum constant .fraction W~wav<ris usually
accomplished experimentally.
starting point is given by

I a ueeful

%XT = [tril-f) - 0.31 nsec

where tr is the 19% to 904 risetime of the input pulse
and f is the selected fraction (0.2 is standard).

When using the TC 455 with liirge volume semiconductor
detectors, such as germanium , the risetime of the input
signal will vary from a few tens to several hundred
nanoseconds. To p’rovide the least walk, then TC 455
delay cable should be selected to place the unit in the
Amplitude Risetime Compensated (ARC) mode of operation.
In this mode, the delay cable is selected to have the

time of xero,crossing occur before the attenuated input
reaches its maximum. This mode of operation will
minimize the, risetime dependence of the sero crossing
time. Selection of  the constant fraction delay is
usually accomplished experimentally. flowever, a useful

3 . 3

3.3.1

starting point is given-by

tEXT < [tr(MIN) (1-f) - o-31 -ec

2;:te s’i$a?
is the minimum expected risetime

OPERATING MODES

CONSTANT PRACTION

for any

The object  of  any t ime pickoff instrument is  to
generate a logic pulse which has a constant time
relationship to the event which caused it and which is
invariant with the amplitude of the. initiating event.

The undesired time dependence on the amplitude is known
as “walk”, and the random variation due to inetrument
no ise  i s  known as  “ j i t ter ” .  Walk  and  j i t ter  are
independent of each other.

One of the best known timing techniques is the constant
fraction (CP) method. This technique is particularly
useful with large volume germanium detectors ,,in which
the collection time varies according to the location of
t h e  i n i t i a l  i o n i e a t i o n  i n  t h e  d e t e c t o r .  T h e  CP
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technique operates a& fo,llows: An incoming unipolar
signal is  split  into~ two,  paths. In one, the signa,l is
attenuate’d. I n  t h e  .other; t h e  s i g n a l  i s  n o t
a t t enuated ,  but  delayed~. The attenuated and delayed
signals are then combined in a differentia,l amplifier
s t a g e  r e s u l t i n g  i n  a  s u b t r a c t i o n  p r o c e s s . The
d i f f e r e n c e  s i g n a l  i s  Mpolar, w i t h  t h e  b a s e l i n e
cross ing being the locus.  (or  image)  of  a  part icular
point on the leading edge of the incoming signal. This
point is at a fraction of ~the amplitude of the incoming
s ignal ,  and that  fr~act~ion i s  invar iant  in  ampl i tude .
The fract ion .is chosen for  beet  performance with a
particular detector and can be ,fixed by the attenuation
f a c t o r  a n d  d e l a y  i n  t h e  rei,pective p a t h s  o f  t h e
p r o c e s s e d  s i g n a l . A  crossov,er~ pickoff c i r c u i t
generates a logic pulse time-correlated to the ~desired
leading-edge ,f ractlon.

The TC 455 is delivered with the 0.2 fraction modules
i n s t a l l e d . The effect.ive fraction can, be changed by
repl,acing t h e  0 . 2  mod~ule ‘with o p t i o n a l  fr,action
modules. By use of the selectable fraction, the TC 455
can be optimized to suit the particular experiment.

3 .3 .2 LEADINGS EDGE

The TC 455 can be converted to a 200 MHz leading edge
discriminator by replacing the fraction module with the
optional leading edge module. When operating in the
leading edge mode, the SRT/CF switch must be in the CF
mode or s ignals  wi l l  ,not be processed. The leading
edge mode of operation should be used only with signals
having a very short risetime and/or a very narrow range
of amplitudes because a change in amplitude will cause
walk.

4.0 OPERATION

Each channel of the TC 455 has an input connection, a
z e r o - c r o s s i n g  m o n i t o r  a n d  t h r e e  o u t p u t s . The
discriminator threshold,  t,he b!ockAng width and the
walk characteristics are al l  adjustable independently
in each channel as required by the application.

The TC 455 accepts  nega.tive input  s ignals  over  two
ra’nges as  out l ined insection 2.2 .2 .  The input  range
se lected  should  accept  the  largest  ampl i tude  signa,l’
t h a t  w i l l  be, u s e d  fork t i m i n g . The 0 to’ -2.5V range
p r o v i d e s  o p t i m u m  t i m i n g  ,for i n p u t  .signals w i t h
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anplitudee, between -5 my and -2.511. The 0 tb -2 5v
rang-B,&; be u6c-d .v?i@h-;@@W eiqaal amp~~t~b~T as high

~~ot&tidn nitwork tili;pe input ;siqnal ‘to prote&  the
Above a$prl,x’imata.ly  -%ov, ae ,fnput

in&t section of the TC ‘455.

The 0 to -5.OV range provide8 optimum timfng~, for input
eignale with amplit,u%elr betwaea ,-IO mV, and -J.OV.
0, to -s.OV ran’ e
aniplituderr a 8 4

ban’ be; u+ed w i t h  i n p u t  8igz$
h  g h  a 8  -1O.OV. Above app,roxirately

-lO.OV, the input’ protecti~on network elip8, the input
8ignal to protect ‘the input ee~otfon of the TC 455.

For each input pulee t)at kti8fie8 tha TC 455 logic
requir,eneMa for that chanW&:, three ,logic pul8e8 are
generated 8imultaneouely. MditioWlly. an indicator
L E D  is i l l u m i n a t e d  t o  i n d i c a t e  t h e  c h a n n e l  i s
proceeeing pulrres.

al above Bystem

To adMa$ the dircrinrtn*~~~~-~~~~rrt;Aa’  level, monitor
the dc Wl.tkqe $rom .$& ft&I$$$$+&&,~J ,T. m,onitor to ground
f o r  the a&&:Ve c~h&,@~;@$ :l~~~~~!~~,,;?orn.inal  r a n g e  of
adjustkent x8%50 gV t,&~~;~.:.:..’  $$&: a:ctual threshold
level is 10% of the teet point voltage, corresponding
to a thresho.ld rarige o’f -:5;& PV to -l.OOV when the
input,range is eet for 0 to -2.5X When Operating with
t h e  input. ran~ge e a t  four 0  t o  -S.OV, t h e  8ctual
tbr~eshold ‘ i s  2 0 %  O f  ,the t’W8t .pOint Voltaget
correeponditig to a thrieho;ld range Of -10.0 mV to
-2.oov.

TO adj,ust the blocking wid@ :,(js),-‘drive the spp~oPria.te
,ch~annel with input pu~18~e8~itiavfng a~ rate ~Of 1 MHZ Or
le88. Obsarvr the w.idth of aither of the three OUT
ei&als and adjti8t, the ~btocking~uidth.for the desired
eettfng. The range,. df a~@j,burt.ment  Ida i-rom <5 n8ec to
)500 naec in two range8’as outlined in Secti,on 2.2.2.
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The opSimum walks control setB4n.g will vary depending
upon~ the type of detector, uredi T$e, ,ad uetment’, iu made
by observing the Z/C XON.~ot&pi$  on aL fast o6c’illotiope2
(500 MHz) which is triggered~ rxt,+&nally by the negative
output of the appropriate channel of the TC 455.

The ~2 potentiomete~r should ,be ,uet t,o produce:.minimum
walk on the lehding edge of the z/C, nON output, where
w a l k  i n  t h i s  i n s t a n c e  w i l l  b e  chara,cterixed b y
horizontal jitter.. A typical waveform from the Z/C WON
laonitor is s h o w n  i n  :Figure 1 . 1 . Thie sig~nal w a s
generated using the TC 455 with a PMT and with the
oscilloecope triggered externally a@ outlined~ above.
Improper walk adjuetmentwill  result in a broader trace
than shown in Figure, 4.1.

Figure 4 . 1  Z / C  NON _

Select ion  of  the  .pr.oper leng,th o f  delay  cable ’  wi l l
dep’end u p o n  t h . e  de,tector t y p e  .and dcte.ctor
characteristfca,.  S e e  .,S’ectfon 3 .2 .3 .  f o r  de ta i l s  on
se lect ion  of  the  delay  cabl~e length.

The rlow-risetime r$j*, (SRT) timing, mode can be used
to  reduce  leadin.g;edgk,-wa~~,k, Thi,a reduct ion  resul t s
from rej,ection of glow-risetime  efgnals in which the CF
zero crossing occurs~ before&he ,@tgnal ~has crossed the
discriminator threshold. .~ ~fJn,~.tu~tely,‘,’ the counting
efficiency ,is reduced. becauge {of ,the r:ejected signals,
but the improvement in FW.lM and FW.OlM resolution is a
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aompanas~ting f a c t o r .  ,,!+e ,,yaount sofa improvem.ent is
BeDendent upon the. lower~lcfel thr.eshold as,, more .alow
pulses are rejected f,or higher thr’esholdr~.

If the TC455,ie to be operated in the leading edge
mode, the fraction module must. be replaced by, the
optional leading ed,ge’module. In thie mode, the ,delay
c o n n e c t o r s  a r e  unu@e& (na. cduiiC$iOn rdquired): the
SRT/CF jumper (,Jl) must be ib: the CT mode.

5.0 CIIQXIT DESCRIPTION _

A complete schematic of the TC 455 fr~includad at the
back of this manual. A simplified block ,diagram of the
T C  4 5 5  i s  s’hown i n  F i g u r e  5 . 1  a n d  i s  u s e d  a s  a
reference to describe ite operation.

Figure 5.1 Simplif~ied Block Diagram

An ‘input in the ran? of.,! Tao ,i2.5V itarts at time zero
and is oimultaneoug y.‘o;Op iad, _to.the leading ‘edge lower
level’ (LELL) discriminator and the, co,nqtantyfraction
circui’try. T h e  LSLL disc,tim$nat’or’,  h+ a  thrarhold
range from -5~ mV, to :.l,QV~ If  the $nput.6ig+l cxceede
the threshold, the ‘cdpq&r.&t~or ~prodjicea. a logic pulse
which arms the conlstant f’ractian i’era ciorsing gate
(‘3). Note that in the CF mode Gel ie armed regardless
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of the state ,of the lower level comparator. For the
signal to be processed in the SRT mode, Gl must be
armed by the LELL comparator before G2 generates,an
output pulse.

The signal applied to the &5nstant fraction circuitry
is attenuated and promptly applied to the conat;;:
f r a c t i o n  z e r o  c r o s s i n g  (CFZC) c o m p a r a t o r .
remaining portion of the signal is delayed (delay
determined by external delay cable ,plus 0.3 nsec
internal delay) and applied to the inverting terminal

o f  t h e  CFSC c o m p a r a t o r . The CFZC comparator produces
an output pulse when the.two inputs are equal (internal
sum of zero). This logic pulse is applied to G2 which
must be armed to generate a response.

The logic pulse generated by G2 is applied to a fast
one-shot consisting of an ECL D type master-slave flip
f l o p  (FFl). FFl produces a fixed-width pulse set by
the blocking-width-charging current. FFl will  not
accept another input until the blocking-width o.utput
,resets FFl RD to the high state. At that time FFl is
reset and is prepared to accept new pulses.

The Q output of FFl is routed to an ECL line receiver.
The output from the ECL line receiver is used to drive
the three current switches that generate the NIM
negative logic signals. The front-panel indicator LED
is driven by a monostable which is triggered from the
ECL line receiver output.

6.0

6.1

TYPICAL APPLICATIONS

GENERAL

The TC 455 is a versatile instrument in that it can be
used with very fast signals such as those generated by
photomult ip l iers , channeltrons and thin, silicon
charged-particle detectors. Additionally, the TC 455
can be used with system’s which have a wide range, of
charge collection times, typical of which are intrinsic
Ge systems in which the timing si~gnal~ has a risetime
varying from a few tens to several hundred nanoseconds.
The versatility is further enhanced by allowing the
user  t,o se lect  then f ract ion  used to  generate  the
c o n s t a n t  f r a c t i o n  zero’ c r o s s i n g . Two typical
applications are described ,in ~the Sections 6.2 and 6.3.
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TIMING WITH SCINTILLATORS

A typical fast-timing ~coincidrnce system is shown in
F i g u r e  6 . 1 . T h e  TC 1~55 i s  u s e d  a s  t h e  t i m e  m a r k
generator in each qhannel. These time marks ar.e used
as the start and stop inputzs Tao the time-to-amplitude
c o n v e r t e r  (TAC). A  sapa,rate e n e r g y  c h a n n e l  i s
a s s o c i a t e d  w i t h  e a c h  d e t e c t o r  a n d  c o n s i s t s  o f  a
preamplifier, a shaping ampli~fir. and a single-channel
analyoer (SCA). The range.~ of ener,gies for which timing
information is processed is controlled by the SCA which
strobe the TAC through a fast coincidence module. For
two detected events to be processed, the events must
f a l l  i n t o  t h e  s e l e c t e d  e n e r g y  r a n g e  a n d  i n t o  t h e
reso lv ing  t ime of  the  fas t  co inc idence  uni t . With a
s c i n t i l l a t o r  s u c h  a s  NaI(Tl), t h e  l o n g  d e c a y  t i m e
ttd =250 nsec) will  .requite adjustment of the deadtime
to prevent triggering on the individual photoelectron
events near the trailing edge of then decaying signal.

Figure 6.1 A Typical Gamma-Gamma Timing
Coincidence System for Measurements with Scintil lators

and Photomultiplier Tubes
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3.1

INSTALLATION

POWER CONNECTION

Tbe,TC 4% power requirmbfhs mU8t'be~ furni8hed from a
NIM-standard bin and power~'supply~that includes &fV
power distribution, such a8 the TEN~NBLEC TBS/TC 211-f
Bin Andy Power Supply. The~,bin provides mechanical
mounting and power supply distribution;

The TC 4~SS ie designed~ SO that it is not po88ible to
overload the power supply, even witha fu-11 complement
of modules in the bin. Bince this may not be true when
the bin contain8 modules other than-those of TENNBLBC
des~ign, the power 8upply voltage8 'sh,ould be checked
after~.,all modules have been inserted. The TENNELEC Bin
and Power Supply provide8 pdwer supplytedt points on
the bin 'control panel for monitor-ing the dc voltage
levels.

Calibration of the lower level threshold (T) depend8 on
the -12V NIM Bin voltag~e. ~Before using the TC 455,
verify that the -12V 8upply is properly adjusted. The
bin power supply~ir furn~ished with tr,imming control8
for precisely setting the voltages. In TENNELEC bin
supplies, all buss voltages are of ine,trument-grade
quality (highly regulated and very stable).

3.2

3.2.1

CONNECTIONS

INPUT SIGNAL

Each discriminator channel,includes an input connector
on the front panel. The TC 4‘55 input is internally
terminated in SO ohms and is protected against
overloads. The Tc 455 requires negative input signals
and should be connekted to .the'sourcs of the input
signals by a.50 ohm~~koaxial cable with a mating LEMO
connector. .The input, signal can beg supplied to any of
the four channels as the chaanels operate
independently.

3.2.2 OUTPUT

-7-

Each discriminator channel of':the TC 455 ha6 three
output connectors labeled OUT. These three connectors
furnish NIM-standard fast negative logic Signals. The
three signals are generated simultaneously but are
independent of each other with regard to loading. The
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6.3 TIMING WITS SOLID STATE DETECTORS

A block diagram of a typical~g:amma-gamma coincidence
s y s t e m  u s e d  w i t h  a. g e r m a n i u m  d e t e c t o r  i s  s h o w n  i n
Figwe 6 . 2 . The  TAC s t a r t  s igna l  is gene ra ted  by  a
fas t  p l a s t i c  scintillat~or and  the  TAC s top  s igna l  i s
from a coa’xial germaniu~m’detector. The TC 455 in the
s t o p  c h a n n e l  w i l l  im~prove t h e  FW.lM a n d  FW.OlM
resolution when operated in the SRT mode, especially if
t h e  d y n a m i c  r a n g e  o f  e n e r g i e s  a s  s e t  b y  t h e  S C A  i s
l a r g e .

Figure 6.2 A Typical Gamma-Gamma Timings
Coincidence System for Measurements with .a Scintillator

and a Large Ge Coaxial Detector
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SHIPPING DAMAGE

Upon receipt of the instrument, examine it for shipping
damage. Damag.e c l a i m s  s~hould ba f i l e d  w i t h  t h e
c a r r i e r . T h e  c l a i m s  a g e n t ,  s h o u l d  r e c e i v e  a  f u l l
r e p o r t :  a  c o p y  o f  t h a t  teportisbould b e  s e n t  t o
TENNELBC
378304dO. lnc.p

P.O. Box 256Us, Oak Ridge, Tennessee
The model number ‘and serial number of the

i n s t r u m e n t  m u s t  b e  i n c l u d e d  i n  t h e  r e p o r t . Any
remedial action taken by TENWELEC,,, ,Inc., will be based
on the information contained in. this report.

SERVICING

In the event of a component failure, replacement may be
done in the field or the inst.rument ~may be returned to
o u r  p l a n t  f o r  r e p a i r . There wi l l  be  no charge for
repairs that fall within the warranty.

WARRANTY

In connection with TENNELEC’s warranty (inside front
cover), TENNELEC suggests that if a fault develops, the
customer should immediately  not i fy  the TENNELEC
Customer Service Manager. He may ,be ‘able to prescribe
repairs and send replacement parts which will enable
you to get the instrument operating sooner and at less
expense than if you returned it.

Should return prove necessary
Service Manager must be informed in WRITING, BY CABLE

, the TENNELEC Customer

or TWX of the nature of the fault and the model number
a n d  s e r i a l  n u m b e r  .of t h e  i n s t r u m e n t . Pack  the
instrument well and ship PREPAID and INSURED to
TENNELEC, Inc.,  601 Oak Ridge Turnpike, Oak Ridge,
Tennessee 37830-2560. As s ta ted  in  the  warranty
DAMAGE IN TRANSIT WILL BE REPAIRED AT THE SENDER’s
EXPENSE as will damage tha,t obviously resulted from
abuse or misuse of the instrument.

Quotations for repair of such damage will be sent for
your approval before repair is undertaken.
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TENNELEC’S Qual i ty  AsIIurancc Program re-
@KM that each and every instrument be
fc;;f;edagedr v i b r a t e d ,  a,nd ~electronically

.

Shou ld  the  user  requ ire ,  a  copy  o f  the
Quality Control Prbcedure .and Test Record,
p l e a s e  c a l l  t h e  Custome.r S e r v i c e  Depart-
men~t of TENNELEC. Both model number and
Serial number are required.
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MANUAL REV. 0

8/83 - Engineering and component improvements may be
made after date of printing,








