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SECOND VERSION OF A CONSTANT FRACTION TRIGGER
REDESIGNED WITH NEW INTEGRATED CIRCUITS
AND RESULTS WITH SEMICONDUCTOR DETECTORS
Michael R. Maier’ and Donald A. Landls
vLawrence Berkeley LaboratOry"}'

University of California
Berkeley, California 94720

ABSTRACT

A de51gn of the constant fraction trlggér w1th recently 1ntroduced
integrated circuits is given. * Results are quoted for the time- resolutlon
with germanium detectors. These were obtained w1th a circuit modlflcatlon
to_éuppresé'taiIS'in the time spectra associated wlth slow rlslng pulses.

'A.previous paperl) described the design of a tonstént fraétion.ttig-‘_
ger (CFT) with integrated circuits (IC) of the MECL[II seties.  Recent1y
a fast ECL-compérathz) became avéilable, whichvélldws a Simplet'implementa—
tion of the CFT.. The unit described in this 1ettét'ﬁses‘these comparator
ICs together with the MECLV10 K seriessj; |

The new unit.differs from the original design in that a circuit is
ihcluded for the suppfession of pulses having slow:risettimes. ‘This has
the effect of removing the tails on peaks in the tiﬁe spectra associated‘
with sléw riéing pulses in germanium detectors.'-Thélmethéd proposed by

4,5)

F. Gabriel, et al is used because it is simpler to implement with IC

than the methods proposed by other authors6’7). This slow rise-time

* This work was done under the auspices of the United States Atomic

Energy Commission.

t On leave from Physik Department der TU Michen, 8046 Gorching
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suppre551onvc1rcu1t 1nh1b1ts the output of the un1t when the’ output signal
of the leadlng edge dlscrlmlnator (LEID IC occurs after the 51gna1 of the
CFD IC. ' |
A block dlagram of the un1t is given 1n F1g 1 ~ The. lew‘rise-time
. i
'suppre551on c1rcu1t can be sw1tched off as well as. the CFD IC, so that
the unit can be used as a CFD with slow rise tlme suppre551on as a normal

CFD, or as-a-leadlng edge dlscrlmlnator - The ba51c c1rcu1t is 51mllar to

that of Ref. 1). However, the new design omlts the one- shot for the slow

' NIM outputiu:The slow NIM output»51gna1 here 1s derlved-from the dead-tlme

~one- shot via a MECL to- TTL translator IC (e. g b(1068 or NClOlZS)

The slow rise-time- suppres51on circuit results in a. sllght loss in
eff1c1ency for low- energy gamma rays when us1ng germanlum detectors,
because even normal rise- t1me signals of low amplltude trlgger the LED IC
later than the CFD IC. Experlmentsg) show that the detectlon eff1c1ency
of a 8 cm® planar intrinsic gernmnlum detector is apprec1ably affected
v_ only below about-lSO KeV gamma energy. Below thls energy the eff1c1ency _
decreased linearly with energy For a 30 cm coax1a1 11th1dm dr1fted
germanium detector the loss in eff1c1ency starts at about 250 KeV These

results were obtalned when the un1t was drlven by a 51gnal derlved by

dlfferentlatlng (500rns RC) the output of a charge sen51t1ve preampllfler.

If the fast 1nput signal to-the unlt is properly 1ntegrated, the energy
where loss in eff1c1ency occurs moves lower. | |

" The slow rise- tlme suppre551on circuit results in time dlstrlbutlon
curves w1th very clean exponential tails (Flg. 2);- Thls is a blg‘advan-
tage when measuring short'life times. When the loss in detection effi-
ciency at low energies is a more important problen;gthe CFT can be used

in the normal mode.

e
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Pulser tests on 12 unlts show good performance over an 1nput signal
amplltude range of 5 mv to 5 V. The walk for: thlS range was 1 ns, -

u51ng an 1nput pulse w1th a r1se time of 2 ns. Correspondlng tests with

_the circuit from Ref 1) with a CA3026 as flrst stage gave a much lower

vuseful dynamlc range ( 100 mV to 5 V), but the walk over that range was

less than 250 psg). The t1me resolutlon w1th a narrow range of 1nput
amplltudes (2 1) is about the same for both unlts Therefore the new

unlt whlch is 51mpler to build than the one from Ref 1), is useful for -

'experlments where the requ1rement for energy dependent walk are not very
strlngent, (e g. Ge detector y Y c01nc1dences), or where thlS walk can be
.corrected In experlment where that walk has to be mlnlmlzed e.g. neutron

'timefof-fllght experlments, the or1g1nal c1rcu1t,1sgbetter suited although

not as. versatlle as the new one.
: Tlmlng results obtained with- dlfferent comblnatlons ot german1um
detectors are g1ven in the table The flgures were obtalned in experimental

set-ups at the 88" Cyclotron and the- Super HILAC accelerator at the Lawrence

"Berkeley Laboratoryg) By restr1ct1ng the amp11tude ranges presented to

the CFT- tho flgures may even. bc 1mproved

The unlt is contalned 1n a s1ngle width NIM module although the

front panel space is barely suff1c1ent to accommodate all connectors and

controls. lhe c1rcu1t is bu11t on a printed c1rcu1t ‘board with a ground

plane on one side. The layout of the 1nput stage is very critical, since
the_high gain of the discriminator-lc makes it very'susceptible to spurious

oscillations.
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TABLE 1 - -

TIMING RESULTS WITH DIFFERENT DETECTORS AND 22Na RADIATTON

CPWHM | FW 0.1'M | FW 0.01 M

b 8 cc 'plana‘r V 30 CC_éOax dets. 6.3 ns . 143 ns | 25.8 ns
R o> 8'0"'_er,\/' '

- Two 60v.ucc coax dets.' ' 11.2 ns 21{:;‘2 ns 34.8 ns
(see Fig. 2) ' ~ Rt | _

E > 80 KeV
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" Fig. 2. Prompt curve obtained with a ??Na source between two
60 cm® true- coaxial lithium drifted germanium detectors.
The break in the gamma detection efficiency was about
250 KeV. R
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