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ABSTRACT· 

UCRL-8S69 (Rev.) 

A cliscriminato~ circuit for uae with miUimicrosecond counting 

equipment iG aescri~4 here. The m&in characteristics of this unit are 

its goocl response to pulses as short as 3 millimicroeeconds and the fast 

recovery time, which is lese than 0.1 fJ.Sec. 
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La.wreRce Radiation Laboratory 
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June Z4, ·1959 

1. INTRODUCTION 

UCRL·8S69 (Rev. ) 

A cliecriminator device ie nec:eaeary in most electronic counting 

arrangements to determine the voltage level at which pulees are fed to 

the recording device. Standard discriminator circuits with good stability 

are in common uee for circuits operati.As in the microsecond region. 1 

For cliscrinlinators operating in the millimicrosec:ond (mjUtec) region 

the requirements are even more exacting. In ad<Ution to good. etability 

performance they are often required to have comparatively short resolving 

times in order to·.m.ake full use of the "speed" towarcls which millimicro­

second circuitry is developing. 

The discriminator described ure waa designed with these two 

requirements in mind. Since the output voltages of •ttaat" coincidence 

.circuits in curl'ent u.s~ are of the order of a fraction of a volt, these units 

have been· designed to operate at tbia input level and to have a resolving · 

time equal to that of the fastest commercially built scalers ln common use. 

This reeolving time is approximately 0.1 tJ.&ec for the Hewlett-Packard 
' 

Model-Sao prescaler. 

• Work done under the auapicee of the U.S. Atomic Energy Commission. 
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u. CIRCUIT DESCRIPTION 

The main elements of the discl"iminator are shown in the block 

dlaaram. Fig. 1. The complete circuit diagram ia seen in Fi£J. Z. Three 

units of this kind are assembled on a single rack lor compactness. Eaeh 

unit produces two outputs designated as (1) iaat. and (Z) slow, which are 

used to drive the 10-Mc prescalers or the stanc:larcl microsecond-resolution 

scalers. 

The input stage usee an E180F as a shunt-compensated linear 

amplifier having a. fixed gain of 3. 5 with a rise time of 6 mJAGec. The 

terminal input impedance is 1 Z5 ohms to provid~ & match to R0-63/U cable. 

This circuit is placed before the diode discriminator to give sufficient 

. amplification of input signals to increase ~ecriminator precision and . 
. . ~ . . ., 

miuimiee the effects of uncertainty due to the laek of abruptness of the 

diode break cha.racterietic. 

The 4iscrimmator stage is a seriee voltage .. com~rator cireuit 

using a GlllA diode. The reference voltage ie obtained from a bleeder 

network across the minua-105-v bias line. Two potontiometero are provided 

for varying thie voltage, (a) a front-panel control labeled "DISC" and 

(b) a rear control to initially equalize the ctiscriminator level of all three 

channels. In order to minimize the efiectm of pulses feeding through the 

diode ehu.Dt capacitance, an RC neutralistng network is included. 

·rhe output from the. comparator circuit could be used directly to 

trigger _the · E.FP60 secondary emission \UUvil:trator, but the voltage at 
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to provide an amplified signal substantially higher than the threshold level 

of the urtivibrator. The inatability level of the EFP60 is now a small 

percentage of the triggering voltage, tlms aclciing to the over-all stability 

ofthis wait. 

The univibrator stage consists of an EFP60 tube to provide 

standardized pulses for driving a 10-Mc prescaler. The amplitude and 

shape of the output pulse are determined by the plate-to-cathode feedback 

loop. 
2 

The pulee ie initiated by the application of a trigger from the 

amplifier stase and terminated after one-half the period of the critically 

damped resonant circuit in the plate. The output is taken from the dynode 

and should have a terminal impedance of 1Z5 ohms at the input of the 

preacaler. Dynode voltage is stabilized through use of aD OB~. The 

grid-bias voltage for the EFP60 is sufficient to prevent self-oscillation 

and also clouble pulsing from output overload. Diodes placed across 

the grid. anct cathode resistors substantially reduce element-voltage change 

due to hip duty cycle. The fast output pulse is shown i.n Fig. 3(a). 

In order for the fast output to cl!'ive a conventional slow-speed 

scaler, a stretching and amplifying circu-it ia used to pve an output pulse 

with longer duration and greaten· amplitude. These circuits may be energized 

by application of .B+ voltage from the front-panel switch labeled 

"F' .AST -SLOW". The fast output is then applied through an isolating resistor 

to a diode pulse etretcher in the sricl circuit fd the slow-output amplifier. 

The two halves of a 5687 are used in cascade to amplify the stretched 

pulse to form the slow output shown in ng. 3(b). 
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W. PERFORMANCE TESTS 

The operating characteristics of this circuit were tested in various 

ways to determine the following properties: 

(a) The long-term stability of the c:liscrim.inator level. 

(b) The c:liscriminator level as a function of the_ input pulse widths. 

(c) The discriminator level as a function of the time interval 

between two pulses. 

The results of these tests are seen in Figs. 4-6. From these 

graphs it can be seen that the circuit operates reliably for input pulses 

- • 8 d f of approximately 10 sec an has a resolving time o approximately 

l.OXl0-7 sec. For some applications, the delay time and "jitter .. time 

in the fast pulse. must be known. The•e times were measured at a 

ciiecl'imination level of 0.5 volt: .the delay time is 30 mJl&ec. The jitter 

time is less than 1.0 M)'&ec when measured with input pulses 0.1 volt higher 

than the triggering level, which is 0.5 volt. 
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Circuit diagram. 
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(a) · .Faet output pulse. (b) Slow output pulae. 

Long-term stability of the discriminator level. 
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Discriminator level as a function of input pulse widths. 

Discriminator level as a function of the time interval between pulses • 
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