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Under this warranty, any unit which fails to perform
within specifications, as a rcsult of defects in workmanship
or materials, will be restorcd to specified operating condi-
tion free of charge except for shipping costs involved in
the return of the unit to the factory.

In order that this warranty be considered valid, it is

necessary that the LRS Warranty Card which accompanies

the unit .on delivery bc completed and returncd to the

factory within 30 days of rcceipt of equipment.
All questions concerning rcpairs or rcplaccrr.rcnt parts

should be addressed directly to factory's Quality Control
Manager. This procedurc will insurc the fastcst possiblc

service. Please include thc Modcl Typc, Scrial Numbcr,
and ECN (Enginecring Changc Nurnber) with all rcqucsts

for parts or servicc.

ËNGINEERING DEPARTMENT
LeCroy Research Systems Corp.

Spring Valley, New York



NOTE TO THE USER

LeCroy Research Systems is cornmitted to providing uniquerre-
liable, state-of-the-art instrumentation in the field of
high-speed data acquisition and processing. Because of this
commitmentr and in response to information received from the
users of our equipment, the Engineering Department at LeCroy
is continually seeking to refine and improve the performance
of our.products.

l*riLe the actual- physical modifications or changes necessary
to improve a modelrs operation can be irnplemented quite rap-
idlyr the corrected documentation associated with the unit
usual-ly reguires more time to produce. Consequently, this
manual may not agree in every detaiL with the accompanying
unit. There may be small discrepancies that were brought
about, by customer-Prompted engineerS.ng changes or by changes
determined during calibration in our Test Department. These
differences usually are changes in the values of components
for the purposes of pulse shape, timing, offset, etc.l and
only rarely include minor logic changes. where any such in-
consistencies exist, please be assured that the unit is cor-
rect and incorporates the most uP-to-date ciicuitry. When-
ever original discrepancies exist, fully updated documenta-
tion should be available upon your request within a month
after your receipt of the unit.

If you have any guestions about the performance or operation
of this unit, rapid assistance may be obtained from our En-
gineering Services DeparÛnent in Spring Valley, NY, telephone
9L4-425-2OOOt or from your loca1 distributor in countries
other than the U.S.A.

LeCROY RESEARCH SYSTEMS
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NIM Model 621BLP/ 621 BL

Quad DEscrimineËors

"lP,X.Ç"
,r.rq?:

'\*

!

,.t' 5O O input, <28 reflections-

' :.T*;:

{6,'É: i

I complementary 5O fl output (full dif-
ferential type current output stage);
quiescently, -16 mA; logical 1, O mA.

.J:r:.
:1. I

';:.

\+

2 pairs, bridged 50 Q outputs (switched
current source); quiescently, O nrÀ;
logical L, -32 mA per pair.

I normal 5O Q output (quiescently, 0 nrA;
logical l, -16 mA); fuII differential
tlpe current output stage.

*i-
'1,1.

't 
.:

Continuous width adjust, 5 nsec to
1 u sec.

Threshold adjust, -30 mV to -l volt;
stability, J0.2+ 1oç.

s

Threshold monitor point; reads 10X actual
thresholdt'

:''
Burst Guard,/Upilate Only switch; permits
operation in the standard updating mode
or in Burst Guard nrode, in which the
output pulse stays on for the duration
of input burst exceeding the double-
pulse resolution of the unit.
SbandardAEC/NIM packagingr in conformance
with AEC Report TIC-20893; #1 width module.
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À [eCroy

NIM Model 621BLP

Quad Programmable
Discriminator
Designed in response to a growing interest in complete computer control of high

energy physics experiments, the new LRS Model 621BLP Quad 100 MHz Dis-

criminator not only offers all of the features of the widely-used Model 621AL, but it also
permits the threshold and width of each channel to be remotely set by an externally-
applied DC voltage signal. When the proper control voltage is applied to the rear-panel

2Gpin connector, the effect of the front-panel threshold or width pot is negated and
remote control presides. Among other applications, such remote programming ability
permits on-line threshold corrections to account for drifts in photomultiplier high voltage
and resultant gain changes.

The threshold of the 621BLP is variable from -30 mV to -1 volt via front-panel

screwdriver adjustment. This low minimum threshold permits experimenters to
routinely reverse-terminate photomultiplier anodes and, coupled with the extremely low

input reflections, greatly reduces the possibility of multiple-pulsing due to input reflec'
tions in the system.

Each channel of the 621BLP provides 6 (five negative and one complementary) fast

NIM-level current source outputs. The flexibility resulting from this high output fan-out

capability permits simple and more efficient logic design. Output mode is determined

by a front-panel locking toggle switch. ln the Update Only mode the output durations
are adjustable from 5 ns to 1 ps and are independent of input amplitude, duration, and

rate. Their long-term stability is excellent, permitting their direct use in critical coinci-
dence applications without any need for external clipping cables. ln the Burst Guard

mode the output duration is either equal to the time-over-threshold of the input signal or

is equal to the preset output duration, whichever is greater. To achieve this, a time-

overthreshold signal from the discriminator front end is logically OR-ed with the output
of the pulse-former stage. lnput burst rates that exceed the DPR of the unit will cause

an output for the duration of the burst. (Normally, a single standardized output would
appear, but the remainder of the burst would not be seen).

The pulse-forming stage of the 621BLP is deadtimeless (updating), and the units may

be retriggered during the time an output from a previous input signal is being produced.

December,1975

lnnoYators ln lnstrunentation

LeCROY RESEARCH SYSTEMS CORPORATION. SPRING VALLEY, N.Y.10977 ' TELEPHONE:(914) 425-2000
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SPECIFICATIONS
Nltl,l Model 621BtP

QUAD PROGRAMMABLE DISCRIMINATOR

INPUT CHARACTERISTICS

Signal lnput:

Bin Gate

OUTPUT CHARACTERTSTICS

Bridged Negative Outputs:

Fast Negative Timing Output:

Complementary Output

Duration:

GENERAL

Maximum Rate:

Dou ble-Pulse Resolution:

Time Slewing:

lnput-Output Delay:

Multiple-Pulsing:

Threshold, -30 mV to -1.0 volt; front-panel screwdriver adjustment (screwdriver in-
cluded); 50 o prot-ected to -+ 5 A for 0.5 prs, clamping at + 1 an'd -7 vo[d; reflections 4%
for input pulses.o! 2 ng risetime; stability 0.2/.fc dver 20'c to 60"c oÉerating range;
offset 0 -t- 1 mV; threshold monitor has iO:1 ratio of monitor voltage to'actualîolta[ej
+2o/o.

Slow gate via re_ar connector and rear-panel ON-OFF switch; risetimes and falltimes,
approximately 50 ns; clamp to ground from +5 V inhibits; direct-coupled.

2 patr.; NIM; quiescelt]y 0 mA, -32 mA during output; risetimes and falltimes (all
o.utputs terminated in 50 o) typicaily 2.0 ns (max.Z.s n's;, t o7o to 90%. output failtinies
slightly longeron wide outpuf duratiôns. Widih stabitity oêitertnan t o.zy"l.ô maiimum.

one; NIM; quiescently o mA, -16 mA during output. other characteristics same as
above, except risetimes and falltimes are typicâg < 1.s ns (max. 2.0 ns), and minimum
width is < 6'ns.

one; quiescently -16 mA, 0 mA during output. other characteristics same as for Fast
NegatiVe Timinçi Output.

updatg .only Mode: 5 ns to 1 /rs, continuously variable up to 600 ns via front-panel
lcrewdriver control (narrower widths possible a[ slight expehse of amplitude).
B.urst ,Guard Mode; Output duration is either equal tô the tiine-over-threjshold ôf tne input
signal.or gq{d tg the preset duration, whichevèr is greater. For input burst rates greâter
than the DPR of the unit, the output is equal to thdduration of ttie burst.

110 MHz typical, input and output.

Less than 9 ns at minimum output width setting.

1 ns for input amplitudes 110% of threshold and above.

9.5 ns typical.

None;.one and only one output pulse of preset duralion is produced for each input pulse
regardless of input pulse amplitude or d'uration.

Packaging: ln RF shielded AEC/NlM #1 module (AEC Report #TlD-2ogg3); Lemo-type connectors.

Power Requirements: -6 Vat450mA;+6Vat 150mA; -12 Vat 16b mA;+12 Vat20 mA:_24Vat85 mA.

High lmpedance Option: The Model62l BLP is also available with a bridged high-impedance input (at the expense
of one negative output) at additional cost.

REMOTE PROGRAMMING CHARACTERISTICS

Threshold Control: Actualthreshol!.;^(VT at rear panel pin)/10, where -300 mV < Vr < -10 volts. lÈput
impedance = 1 KO (fron_t-_p-anà tnreènotO control should be set to < -5OO mV. lnilut
impedance approaches 2d0 O at -1 volt threshold.)

Width ConÙol: Control range is quasi-logarithmic, 0 volts corresponding to minimum width, +6 volts
corresponding to maximum width. lnput impedance = 1 kO.

Pin Connections: pin # Function pin # FunctionA Ch. 1 Vr H Ch.3 VrB GROUND J GROUNDC Ch. 1 Vw K Ch.3 VwD Ch.2 Vr L Ch.4 VrE GROUND M GROUNDF Ch.2 Vw N Ch.4 Vw

Rear-Connector Type: LRS Model CK-2OM Connector Kit or AMp #201956-1, male pins.

Mating Connector Type: LRS Model CK-20 Connector Kit or AMp #2OO3p;6-2, female sockets.
t

I
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62I SERIES DISCRIMINATORS

Addenrla To ceneral Description Ànd,/Or Specifications

All references made to the 621 series discriminators also apply
to the 821 seriés.
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OPERATION

INPUT CHARACTERISTICS

Threshold Range: The threshold range of 62I Series Quad Discriminators
is -30 mV Èo -1 volt. Because the front-panel screwdriver-adj ustable
potentiometer gets more and more sensitive as the threshold is increased'
it eventually reaches a point (approximately -600 mV) beyond which it
bec<.rmes difficult to set. Thus, beyond the -600 mV level it should be
assuned that the discriminator witl attain its maximum threshold setting
of -l volt with almost negligiblg additional turning of the pot-

The low minimum threshotd of the 62I Series units makes it possible to use
lc,':yer gain photomultipliers, lower high voltage in the phototubes, and to
drive PM signals over longer cable lengths than would be possible with
higher thresholds. Compared with a -50 mV discriminator' for instance,
utilizing RG-58 cab1e, the -3O mV discriminator v/ould permit cable runs
65.7 feet longer than those permitted by a -50 mV discriminator for equal
amplitude pulses. fn addition, the low minimum thresholdhelps make it
possible for one to back-terminate at the photomultiplier'to absorb re-
flections and high amplitude noise. (In this case, the PM drives 25 ohms,
the tube current is shared, and the anplitude is hal-f thaÈ of the untermin-
ated system).

Threshold Uncertainty: While most people consider the threshold of a dis-
criminator to be that value which is written on a spec sheet or de termined
by a front-panel pot. in reality the actual value not only varies from
channel to channel, but can be a strong function of other environmental
conditions. The external factors with the strongest effect upon the
threshold value are the temperature coefficient of threshold and the power
supply coeffici.ent of threshold. Combining these, the actual threshold
vaLue V, is given by:

VT = Threshold according to front-panel control setting
* dc offset t temperature coefficient x temperature
change from calibratj-on temperature * supply coef-
ficient x voltage change from calibration voltage.

-r-

technical
infwrmtisr

nÊanual

ENGINEEFING DEF)AtrTMENT
LeCnoy Fleesench Syetsrrrs Corp.

\A/esl, Nyack, Nernz Yon<



technical
inbrrffitiql

manual

OPERATION

the figure below indicates the total threshold uncertainty of the 621-
Series Discriminators.

621 SERIES
THRESHOLD UNCERTAINTY
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OPERATION

Threshold Memorv: In order for an experimenter to be assured of a well
defined threshold value, it must be independent of the typical conditions
encountered in its use. V[hile one does not expect large changes in basic
pulse shape, etc., a discriminator does experience all varieties of pulse
pair separation. If a discriminator's threshold is affected by previous
events, it is said to have threshold memory. To the experimental pfiysicist,
this is additional threshold uncertainty, since the discriminator's
threshold for any given event depends upon the elapsed time from the pre-
ceding threshold crossing. In most discriminators, threshold. memory (or
second pulse sensitivity) becomes much larger as the pulse separations are
reduced. The effect can be further aggravated by the anplitude of the
preceding signal, so much so with some circuits, that an overload or noise
pul:ie can effectively paralyze the discriminator for threshold level
sigr'als for 10's of nanoseconds following the overload.

The figure below shows the threshofd memory of the 621 Series Discriminators,
where the first signal is 20 dB over threshold. The subseguent figure
depicÈs threshold memory characteristics for the first input just slightly
above threshold.

621 SSRTES THRESHOLD MEMORY
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Note that in both cases the threshold for the second pulse is 6? for all
spacing wider than 9 nsec. The second graph (i.e'.. the one more favorable
to the discriminator) shows exceptionally clear response with virtually no
effect in evidence above 10.5 nsec.

Threshold Calibration: Determination of the input threshold set by the
front-panel control has typically required the experimenter to calibrate
each change in setting with an external pulse source and oscilloscope.
Newer discriminators offer a front-panel test point whose dc level is
proportional to the actual discrj-minator threshold. Not only does this
allow rapid and simple determination of threshold, but it also allows the
experimenter to easily return the threshold level to a previously recorded
se'cting. The convenience, and therefore the usefulnessr of this feature is
strongly dependent upon the characteristics of this monitor voltage, parti-
cularly its linear proportionality with the threshold setting. The figure
below indicates the characteristic curve for the LRS 621 Series Discriminators.

-to
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62I Series Threshold Hvsteresi s

In standard 621 or 62O Series Discriminators, hysteresis is built into the
front end, such that every threshold crossing will not trigger the discri-
minator unless the previous signal has returned to below approximatel-y
-15 mV. This avoids multiple pulsing due to, say, fine structr:re riding
on a flat-topped pulse that may bring the pulse above and below threshol-cl.
Note the examples below.

-l5vV + 30rSÊC + -l5uV

SOuv - 3guv

I NPUT PUL SE I NPUT PUL SE
(EXAMPLE B}(FXÊMPLE A) + 10ru5 +

In Example A, the pulse shape variations of the input pulse will not retrigger
the discrirninator even though they cross the threshold level at a time ex-
ceeding the DPR of the unit. fn Example B, since' tlre input signal does go
back throuqh -15 mV and then once again rises to exceed the -3O mV threshold
level, two discriminator outputs would result. Since LRS discriminaËors are
most often u'sed with photornultipliers and plastic scintil-Lators, and since
the characteristic pulses out of this type detector are typically smooth for
each individual event, multiple outputs should only occur when they represent
multipl-e events

-lO mV l4inimun Threshold Option: By special request and at added cost, LRS
can provide any 62I Series Discriminator (or 620 Series Octaf Discriminator)
with its mini-mum threshold set at -10 mV instead of -30 mV. Extreme care
must be taken in the use of these modified units. The hysteresis level
(described above) is only 5 mV for the -10 mV unit, such that any pulse
entering with variation on it exceeding 5 mV may cause the discriminator
to retrigger. Care should be taken that the discriminator is not fed by
any ci::cuit- rcith any small DC level on it, and the fess noisy the environ-
ment, the betcer. fL is actually recommended that AC cotrpling be used if
Lhe input'rates are low enough to permit it.

-5-
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Input Relections: Input reflections probably account for the majority of
multiple-pulsing problerns encountered in an experiment. As discriminator
thresholds have become lower, the amount of reflected signal required to
retrigger thê unit has decreased accordingly. Unless the percentage of
input reflections is reduced along with the minimum threshold value, the
experimenter finds hinself in the situation where multiple-pulsing negates
the usefulness of lower threshold. The input reflections of a discriminator
effectively determine the allowable dynamic range of event or noise input
signals

On the experimental floor, a lirnited dynamic range may mean that minimum
threshold values will have to be set higher to prevent multiple-pulsing on
noise or large (shower) event signals. In addition, high input reflections
also limit the abitity of a discriminator to be used to restandardize logic
signals which have been degraded by long cables.

The figure below shows the maximum input voltage and allowable dynamic range
as a function of discriminator input reflections.
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As is evident, the 621 Series Discriminators offer a dramatic improvement
in input reflection suppression over previously avaitable discriminators.
Because of the extremely low reflection coefficient of the 621rs (i.e.,
<2% for inputs of risetime >2 nsec) , maximum input signal is more than a volt
Iarger than it would be for a unit exhibj-ting the typieal 10? reflections,
offering five times increase in the discriminators' dynamic range.

Input Frotection: The inputs of 621 Series Discriminators are protected to
5 A for 0.5 A for 0.5 usec., clamping at +1 and -7 volts.

The DC protection is limited by the 0.25 watt dissipation limit of the
ir:put resistor, which can be assumed to offer protection against DC

signals between -5 volts and *5 volts.

Bridged High Impedance Input Option: Certain 62L Series modules are offered
with bridged high impedance input options, These units are the Models 62LEI
and 621BLP. Although other models have been supplied occasionally with this
option in the past by special request. The bridged high impedance inputs
permit a use.r to drive one cable onJ-y from the photomultiplier to the dis-
criminator to permit subsequent fast logic decision and pattern recognition
to be performed. A popul-ar method in the absence of this discriminator
input option is to run tr^ro cables, one of which is from the dynode, which
then must be j-nverted before Èhe ADC or discriminator could accept it.

For this bridged input option, the top output connector of the right-hand
output pair is generally sacrificed. the wire normally feedinq this cable
is tied to 50Q to permit normal operation of the other half of the output.
A sifugt-.olored ring is placed around this connector (as well as around
the original input connector) when the unit is nodified for this option to
signify the fact that there are now two input connectors. fn standard usage,
the silver-coL.ored ring usually specifies eornplementary output.

-7-
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OPERATlON

OUTPUT CHARACTERIST'ICS

Bridged Negative outputs: The 621 Series Discriminators all have two
pairs of current source 50Qoutputs, delivering -32 mA of current during
the output and 0 mA quiescently. The 62T, 621AI,, 62IBL, and 621BtP all
have switched cur.rent outputs, requiring no quiescent current and permitting
extremely low power dissipation in the total circuit. These bridged outputs
on the 62l.CL and 62]5 however, are full dicferential type current outputs
requiring quiescent current and dissipating significantly more power than
the switched outputs. The benefit of the 621Cl-type outputs is faster
risetime and a generally cl<:aner output purse shape, but the additional
current used is quite substernti,el . the standard switched current outputs
nevertheless maintain a risetime of <2.5 nsec and a reasonably clean shape,
as long as care is taken to terminate at least one half of the other bridged
output in that channel.

The actual shape of typical outputs from the 621 Series Discriminators is
approximated below.
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OPERÀTION

Using the typical output pulse shape shown below as a visual reference,
LRS output shapes for switched current outputs (such as on Models 627L,
62LAL, 621.P.I , 62}BLP) are set up to adhere to the following restrictions
when one output from Èhe adjacent pair is terminated.

+ f ----------------

AMPL ITUUE : -7OOuV3A3-80OuV-

OVERSHOOT ,: B<IO,/, OF A

RISETJME : TYPICALLY 32.O NSEC.

FALLTlYE:TYPICÊLLY <2.5 NSEC. AT
MINIMUM TIDTH.

MINIMUM IIIDTH: ïMIN (FTHM) <5.S NSEC.

MAXIMUM YIDTHI TilAX (FTHU' . I USEC.

A

I ----T-
I

Fast Negative Timinq Output: lthe fast negative tining output on all 621
Series Discriminators is a ful.L differential type current source output.
Its name originates from the contrast in risetime (1.3 nsec vs 2.5 nsec)
between it and the other 4 negat,ive outputs on all 621's excepÈ for the
62LCL and 6215. Because the risetime is much faster, there is less timing
inaccuracy that would be created by the nominal "threshold" levels of
subsequent tirne measuring circuits.

Complementary Output: The single complementary output is actually the
output from the collector of the other haLf of the differential pair
supplying current to the fast negati-ve timing output. It is a 5O0 output
with quiescent level at -16 mA, and logical 1 at 0 mA. Risetime and other
characteristics are similar to that of the fast negative timing output.

Output ltlidth: The output range of LRS Series 621 Discriminators in stan-
dard updating mode is 5.0 nsec to I usec, continuously adjustable via front-
panel potentiometer. Output characteristics for units possessing a Burst
Guard mode are described bel"ow.

Because the potentiometer is very sensitive beyond 600 nsec, it is actually
almost impossible to set the width between 600 nsec and I usec. As a result
the specifications rndicate continuous adjustment up to 6OO nsec, with a
: I Isec setting at the far end of the pot.
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output Width Uncertainty: The output width of most discriminators is a
nominal value determined by the front-panel potentiometer. Dispersion
caused by variation in the discriminator input amplitude (jitter) results
in a broadening of the skirts on the tining curve. fn the LRS 621 Series
Discriminators, bhis contribution is virtually non-existent as indicated
by the figure below.

ourPur N/DTH y's. /NPur AMPLITUD€

{.
*
r
l\
S
s
ù

,8

ta

46A
lAtPUr Al'tPLtTuo€ (dO

tz

The other main contributions to output width uncertainty are a function
of external conditions in a manner similar to threshold uncertainty.
Variations in both ternperature and voltage can cause signifjcant changes
in output width with undesirable consequences identical to dispersion
caused by input anplitude.
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The figure below indicates the uncertainty in output width of the 621 Series
Discriminators as a function of reasonable variations in tempeïature and
supply voltage.
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Updating: The LRS 621 Series Discriminators are all updating (unless the
Burst Guard mode is chosen, such as is available on the Models 6218L,
62LBLP' and 621CL). In an updating discriminator the output is extended if
a second pulse comes in before the first output returns to zero, as long
as the second pulse arrives at a time later than the double-pulse resolution
of the unit. Thus, the second pulse wilr be seen by the front end even
though an output pulse is still present from the first signal, and that
second pulse will cause a ne$r output to be generated and added (in time) to
the portion of the original output already occurred.
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Burst Guard: LRS Models 6218L, 62IBLP, and 621CL offer a Burst Guard
mode of operation in addit.ion to the normal Update Only mode. In this
Burst Guard mode, the output of the front end is ORed with the conven-
tional mode output. Thus, for input pulses arriving at a rate which
exceeds the doubLe-pulse resolution of the unit, the discriminator output
duration will be equal to the time interval between the first leading edge
threshold crossing and the last trailing edge threshold recrossing, or the
preset output width, whichever is greater. This feature is expecially
important in veto applications, where it is desired to keep the discrimina-
tor outpuÈ on when the detector is being hit by unwanted and unmeasurable
high rates. A discriminator without Burst Guard would see the first pulse
and generate the preset output width, but would be paralyzed at quiescent
level or would trigger only randomly for subsequent pulses separated by
less time than the DPR of the unit. Burst Guard assures a logical I output
Level during these high rate bursts

ft is important to note that propagation delay through the discriminator
is approxinately 1 nsec less in the Burst Guard mode. The output width
in this mode will be then correspondingly longer, since the output leading
edge appears sooner.

Usaqe of Bridqed Neqative Outputs Drivinq a Sinqle.Cable : In applications
where it is necessary to drive very long cable lengths from a discriminator
output, it is conunon to use only one hal-f of the bridged 32 mA output and
to leave the other half unterminated. This effectively channels all
32 mA into the one cable' giving a double amplitude output. It is important
to know that 621 Series Discriminators all have clamp diodes that linit the
output amplitude so as not to saturate the output transistors. This limit
is approximately -1.4 vo1ts. It cannot be assurned, therefore, that the
-32 mA into one 50 0 çs51e wi]-l give a -I.6 volt output signal.

TIMING CHARACTERISTICS

Maximum Rate: Maximum CW rate capability of the 621 Series Discriminators
is guaranteed at 100 MHz. Typically, the maximum rate is 11o MHz, with
some units being capable of operation up to 120 lutllz for small bursts of
input pulses
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Double-Pulse Resolution: The speed of a discriminator is practically defined
by its double-pulse resolution or the time between the leading edges of the
most closely spaced pulse pair for which the discriminator produces two
distinct outprrt pulses. Although simple in concept, this specification can
be rnisl-eading unless the input conditions ar€ precisely defined and arnbi-
guitic,s in pr,r:fo'i.:",a-nce are disclosed. Characteristic curves which more
adeq.r,rately drl'r:: :,le double-pulse resolution are indicated and discussed below.

Double-Pulse PrsrlJ.!r1:.i.on vs Input Arnplitude: The double-pulse resolution of
some dGaimi";iài==i-. âffi rhe amounr of overdrive. Typicat
anomalies incltrde substantial increases in amplitude to achieve minimum
pulse pair resolution (which is an effective threshold increase as a function
of iate) and,/or l.i.mited input dynamic range over which the discriminator
adheres to specifications. A third effect i.s equivalent to tracking error.
Does a discriminator have I nsec DPR if it never produces o:tpr:t pulses
spaced more closely than 1O nsec apart? In some cases , this effective timing
error can be much larger than time shift due to j-ntrinsic slewing or risetime
dependent slewing. The figure below shows the minimum doub.le-pulse resolution
of the LRs621 Series Discriminators as a function of input cunplitude from
threshold to 10X threshold.
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It is worth noting that the 621's maintain a DPR of under 9 nsec for all
inputs over the 10:1 dynamic range. Althouglh not featured as part of the
general specifications, the double-pulse resolution is much better than
specified over most of the measured dynamic range. Also siqnificant is the
absence of tracking error at the limit of the discriminator's input perfor-
nance, Throughout Èhe measured range, the time shift of the output averages
2.542 or approxirnately 200 ps.

Double-Pulse Resolution vs Input Width: The DPR of a discriminator is a
strong function of the duration of the first pulse in an input pair, since
this width affects the recovery time aflowed the discriminator input stage
between the two pulses. If the double-pulse resolution is not linear with
input width, it. may mean that the discriminator may not respond to the
second pulse following an overload photomultiplier signal. The double-pulse
resolution vs input width of the 621 Series Discriminators is shown bel-ow:

621 SERIES
H/,U/*7U*! DOUAL
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zuPul .++lPltfUD€ = 2t(TH'?€lHotD
DPR i lNPUT t4tOTH r 4nc.

ts
/Npur tJ/oil-/ - a/- (nr)

The above characteristic indicates that the discriminator's response is linear
with input width and has a fixed recovery time of 4 nsec following an input
of any duration.
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Trackinq Error: The ability of a discriminator to be used for precise timing
(coincidence or TOF) in an environment which encounters narrow pulse pair
separations is demonstrated by considering the time shift(or.tracking error)
introd.uced as the time interval between successive inputs is reduced. In an
experiment, tracking error is equivalent to tirne dispersion as a function of
input rate. For many experiments, this can be critical, since it is often
in high rate situations that the best timing resolution is required.

Tracking error of the 621 Series Discriminators as a function of input pulse
spacing is indicated in the figures below.
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Note that the trackrng error assumes the shape of a damped oscillation which
decays to zero at several times the unit's minimum double-pulse resolution.
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Slewinq

At less than maximum input rates which do not tax the double-pulse resolution
of the discriminator, a class of characteristics comes into play which de-
fines the fidelity of the discriminator output to the time information in the
input signal. The most important of these, and the most difficult to strictly
define and to measure, is time slewing or walk. This is variation in the
input-to-output time delay of a discriminator with input amplitude. The net
measured slewing yielded by a discriminator has two components, one contri-
buted by the discriminator itseif (intrinsic slewing) and the other dependent
upon the input risetime.

Instrinsic slewing rnight be defined as the slewing
function input, Risetime-dependent slewing arises
discriminator fires earlier on the leading edge of
finitê risetime than on one of smaller amplitude.
of pulse heights, the maximum contribution is equal
risetime of the pulse.

measured with a delta
from the fact that the
a large pulse of
For an extreme range
to the O to 100?

With most discriminators, by far the largest portion of the slewing occurs
in the amplitude region just above threshold, threshold being defined as
the input arnplitude that produces 5O% triggering. Slewing specifications
are frequently given over an input amplitude range from threshold to a
specified overload factor (such as lOX threshold).

No conunon.Iy accepted standard exists for measuring the slewing character-
istics of discriminators. One technique which LRS considers relevant to
describing p discriminatorrs timing characteristics is to obtain a time
spectrum of shift in input-output delay vrhen a uniform spectrum of pulse
heights from belowthreshold to many times threshold is used to drive the
discriminator. Such an input spectrum constitutes a relatively severe
test of the discriminator's timing performance for it contains a relativ-
ely hioher proportion of near threshold pulses than does a usual beam-
derived, photomultiplier spectrum. ft takes into account all aspects of
discriminator slewing performance and presents their combined effecL in
terms of a time dispersion curve such as indicated below.
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From this curve, an integral c'rrve such as shown berow may be plotted indi-
cating the percentage of the linearly distributed input events encompassed

within any given time interval.
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The above figures were plotted from computer-generated runs on several
Model 62:rAL channe.r - o=itg a linear input amplitude distribution from 0 to
-240 mV. System tjme resolution was <25 ps. Data in both curves was not
correctèd for input risetime of 5OO ps. The F l{ H M of the time dispersion
curve under these conditions is 125 ps'
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GENERAT

Packaqinq: T'he 621 Series Discrimi-nators are all packaged in a #1 NII,I
module with Lemo-type connectors. Due to front panel space limitations,
the 621's are not offered with BNC.s.

Current Requirements: The current usage of the 6214L is fow enough to
t the use of 12 modules per standard 96-watt NIM bin o fferinga5Aofperm1

1-j6V, 2 A of !L2 V, and I A of t24 V. Power calculation works out to 7.74 watts,
which does not exceed the I watts recommended by the NIM standard for maximum
power dissipation for a single NIM slot.

Tlre 6218L and 621BLP draw slightly more milliarnps of -6V current than does
the 621AI, which was necessitated by the addition of the Burst Guard mode.
Tobal poe/er consumption is 7.86 watts, (less than the 8 watt NIM requirement),
but, the higher drain upon the -6 volt supply means that only 11 modules should
be used in a NIM bin that only supplies 5 À of -6V current.

Th'e Model 62ICL requires considerably more current than does the 62lAL and
62LB!- to maintain its full differential-type outputs. The current drain
upon the -6 volt supply is 750 mA, indicating barely 7 units per bin offering
5 A of -6V, or 11 units per bin for Èhose bins offering 8 A of -6V. Power
dissipated by the 62LCL is approxinately ]I watts, so it is highly recommended
to use a NIM bin with higher power dissipation limits, or to take care to
carefully choose low power modules for the remaining slots in the bin, or to
perhaps leave some NIM slots blank.

Recorru-nended Use of the NIM Power Bins: ft is highly recommended to keep any
NIM bin at as constant a temperature as possible, using air conditioning in
the trailer or experimental station and definitely using fans to assure an
air flow through all modules in every bin. Elimination of large temperature
variations removes the worry of temperature drift effects upon modules of any
manufacturer, and the forced air flow is good insurance against the potential
failure of components in the modules due to excessive heating for extended
periods of time. Despite the fact that all components are pre-aged and burned-
in before insertion into LRS modules, and the modul-es themsel-ves are tempera-
ture cycled for days under power between initial test and final test, it is
recommended to avoid subjecting any modules to. adverse operating conditions
if it could be avoided.
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General: Each of the four channels of the 621 Series models is composed of
ffi.e-!-asic sections: the input and discriminator stage, the timing or pulse-
former stage, and the output stage. A block diagram of the 621 Series models
can be seen below, and a complete schematic of the specific model can be

found at the end of this manual.
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rnr:ut and Discriminator: The input and discriminator stage is based on the LRS

Model LD6O1C nynria. ttis unit lontains all of the circuitry of the discrimin-
ator with the exception of the input tennination and high vortage protection'
The latter two functions are selflexplanatory in the schematic enclosed' and

the LD6OI is functionally presented àn the following page' The threshold level
is set by changing the voltage bias on a fast differential anplifier which has

a small amount of posi+ive feedback to provide regeneration at threshold' rn

actual operation t-he Vq input is groundËd, and thà threshold leve1 is determined

by the 10:l voltage Cji.id.r (compàsed of the extertral 9O9 CI and internal 100 Q

resistors) operating from a voltlge which is set by a front-panel potentiometer

and monitored at the front panel test point'
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The measured voltage rr,rill be IO times the actual threshold voltage. When an
input signal applied to -IN is equal to the threshold voltage at +IN, the
amplifier output will begin to go positive. This will force +fN closer to
0 volts, which increases the differential input voltage in such a direction
that the output locks and then the cycle reverses. The amplifier output thus
provides a time-over-threshold pulse with fixed arnplitude. This pulse can be
inonitored at the AMPL. OUT point (Pin 6) and is used to do the Burst Guard
mode in the 6218 and 62]C. The quiescent leve1 should be nominally -2.4 volts
going to -1.6 volts during the pulse. The leading edge of this output sets
the latch circuit which is used as a pulse width standardizer. Before the am-
plifier and the l-atch can be set, the inhibit inputs (used for the bin gate)
must be off. The required level at Pins 7 and t6 of the LD6OIC must be 0 to
-1.6 V to enable, and -2.5 to -6.0 to disable. The purpose of the first in-
hibit is to avoid generating a low level transient at the output associated
with the leading edge of an amplified input pulse inhibited at the ù,1 /dt stage
only. (The common bin gate driver shifts this so that 0 voLts at the Bin Gate
input will inhibit, greater that +3 volts will enable.) Once the latch is set,
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a latch ourpur i.s available to start the 621 series timing stage- The ourPUT

amplitude and leadj.ng edge should be similar in appearance to the A!'IPL ouT

above, but the width of the output will be fixed independent of the input

width. Int-erna]ly, the latch output is fed back to reset the latch after a

short time delay, thus generating a short output pulse whose actual width

can be set by the proper externai selection of RC time constant and voltage

levels at Pins 3 and/or 4- It is set at approximately 3 nsec in the 621

Series models.

Iïo trim resistors T1 and 12 are associated with this stage' (see enclosed

schematic.) TI sets the minimum threshold. T2 calibrates the LD601c thresh-

otd to the test point voltage at its respective channel' If the LD 601C is
changed, T2 wilt probably require trirmning'

older 621AL, 62LB:U, and 62ICL units use the LD6OI-B hybrid', while more recent

units use LD601C's. These two hybrids are identical and interchanqeable'

nàr..r"t, LD6Olrs should only be used in the 621L'

Timinq Stage: The timing or pulse-forming stage of the 621 Series utilize
three s tages of MC1692 MECL receivers for amPlifYinq and shaping. The tirning

is done bY first charging a 33 Pf capac itor with the Pu1se from the LD6OIC

(via one MC1692 stage and the differential stage, composed of two 4430 tran-

sistors) until it is clamped bY the 8D777 diode to a voltage set indirectlY

by the front-Panet width potentiometer (via two stages of 747). The discharge

rate is set bY the curren t source stage comPosed of the width potentiometer'

one stage of 747, the current source transistor, and its associated 604 CI

emitter resistor. The actual current is varied. from near zero (for the I U sec

maximum width) to about 10 mA ( for the 5 nsec minimum width) ' Thus, simultane-

ously , as the width is increased, the clamp voltage is increased (allowing

more initial charge to be stored on the timing caPacitor) and the current is
decreased (reducing the rate of discharge) ' thus multiPlYing the effect of the

wid th control. An internal trim resistor' T\^r, sets the minimum widÈh to

5 nsec. The effect of the 2N5962 and the diodes associated with it are to

prov ide fast recovery of the timing capac itor. Tlne L692 ECL amPlifiers are

inte rconnected in a manner to provide stable leading edge timing and fast

rrsetimes and falltj:nes of the output pulse' The first amPlifier (outPut

pin 3) prov ides final shaPing and standardiz ation of the Pulse from the LD6OIC

to the timing stage' as well as driving the output stage directlY via a

second 1962 amPlifier (output pin 14) - This Provid es a Prompt outPut Pulse
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for the duration of the 6OlC output, independent of the delay encountered in
initializing the timing stage. Before the 601Ç output is over, the timing
capacitor is charged, causing the third 1692 amplifier (output pin 15) to now

maintain the pulse Jevef to the output stage (using emitter ORing) until the
timing capacitor subsequently discharges to a sufficiently 1ow level (approxi-
mately -2.0 volts). At this point (because of regeneration) the third ampli-
fier promptly switches back to'its quiescent off condition, terminatinq the
output pulse.

The. Models 6218 and 621C both have an optional Burst Guard mode. This mode

is activated by a front-panel switch which enables a fourth stage of the 1692
(present, but not used in the 62lA). Vûhen enabled, it receives its input
from the AMPL OUT of the LD6O1C. When the input rate exceeds the DPR capa-
bility of the LD6O1, this point begins to "pump up" such that it does not fall
below the ON level of the L692. Its output level is wire-ORecl with the feed-
back input of the 1692 which is driven from the timing stage 1:o appear finally
to the output stage as an t'ON" level for the duration of the "Burst" at the
front panel input.

Output Staqe: The output stages of all but the 62lC utilize two different
types of circuits. The
ventional differential s

single normal and complementary outputs use a con-
tage. This stage requires a continuous 16 mA of

current which is quiescently available at the complementary output connector-
During an output pulse, the MC1692 will switch from the quiescent level of
-2.4 voLts to a'higher level of -1.6 volts, causing the differential stage
to switch the 16 mA current from the complementary to the normal output con-
nector for the duration of the pulse. The other two pairs of outputs each
supply 32 mA df current during the pulse, because at this time the bases of
the two A430 transistors are at -I.6 volts. The emitters are therefore at
about -2.4 vo|ts. This places about 600 rnV across each 18 f,l emitter resistor,
and the resulting 32 nA will be available at each output connector pair for
the duration of the pu1se. Quiescently, the bases of these transistors are
at -2.4 volts; therefore, there is only -6O0 nV drop available for Vgg so the
transistors are off, resulting in a substantial power saving. All outputs
are diode clamped so they will provide proper operation even without output
loads. without the diode path for the current during the pulse' even on a
single output stage, the current would have to be supplied via the transistor
base, which would severely load the driver and not al1ow proper drive to the
remaining stages.
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The 621C outpuë strge uÈilizes the same fully switched differential-type
current source tor all outputs as is used above for the sinqle output. The

only differences are that the dual output stages must stand and switch
32 nA each, and the complementary collectors are tied to ground instead of
the output cennectors. The slight advantage of this circuit is that the
output pulses from the dual bridged outputareaesthetically cleaner (i-e.'
it has less overshooting and a flatter top) tharr the switched single transis-
tor current source used in the outputs of the other 62I Series.

Internal Power es: Four internal power supplies are used to generate
the -0.8, -2.2, -3.0, and -11.5 V which are sPec ial bias voltages used bY the
four channels. These stages provide'voltage regulation and tracking and pro-
vide proper temperature compensation for the other sections, particularly the
width and threshold circuits. Ttrey <lepend to some degree on uniform heating
of the entire circuit board. Hea.ting local areas of the board may cause
drifting, but during ope:ration in a normal bin environment these supplies
compensate to stabL|ize operation. In all cases, the povter supply uses a

LI,13ôI operational arnplifier to maintain the output voltage of a series-pass
transisÈor equal to an input refe,rence voltage. The reference voltages are
adjusted via individual potentiometers or trimmed resistors.

If the -6 voltage is sequenced on before the +6 voltaqe, the LD601 may be

forced into a DC latched condition. To prevent this, a reJ-ay contact does not
suppLy the -6 VDC until the relay coil, operating from the +6 VDC. is energized.
This insures that the +6 is up before the -6 in any power-on sequence'

proqramminq in the 62IBLP: The Mode1 621BLP is a standard 62lBL which has the
critical threshold and width control vo ltages brought directly out to an added

rear panel 20-pin connector. Internal high frequency filtering is provided
(i,e., TRC + 0.OI seconds) on each input.

The remote programming voltage source must be low impedance (ideally less
than IOO 0). When using the front panel potentiometers, the rear panel pro-
granuning should be removed.
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TEST & CALIBRATION

This Test and Calibration Section has been included to familiarize the service
technician with the areas that should be checked when searching for sources
of failures and after replacing components, especially front end hybrids
(LD601's). The trouble-shooting section is by no means exhaustive, but it
does provide insight into some of the problems that have occurred at L,RS

during the initial testing of the 621L's. The technician should follow the
"Trouble-Shooting Guide" for ease in determining the defective component.
Replacement of critical components will require some recalibration.

Trouble-Shooting

Equipme.nt Required:

I. Digital voltmeter.

2

3

Sarnpling scope; 50 fl input impedance.

High impedance real time scope with bandwidth of 150 Mtlz or greater
(Tektronix 454, 475, or equivalent) .

4 Pulse generator or signal source capable of producing .t0 nsec-SO mV

pulse into 50 CI.

Initial Setup:

1. . Use NIM power extended cable to power the 621 under test.
i,

2.. Set all- threshol-d and width pots to their full counterclockwise position
(threshold equal to -30 mV and width equal to less than 5 nsec)

3 Apply a 10 nsec negative pulse (approximately equal to -50 mV) in turn to
each input. Check output on sampling scope

4. Follow the "Trouble-Shooting Guide"l rIOXt page.
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rES? & CALIBRATION

Fie1d Replacement of LD6O1

Pin 7/Pin 16 Jumper Consideration

In tate L973, it was determined that for optimum performance of the dis-
crirninator front end, (LD6OI hybrid), pin 7 of the LD601 should be externally
jr-unpered to pin 16. This external jumper is provided on the circuit boards
themselves of the following discriminators:

Model 62LAL, 62lBL, 62IBLP, 62LCL, 6215' Quad

Mode1 620A , 62OBL. 620BLP' 62OCL, 623, OctaL

For the ModeL 62l!', Quad, only units produced after November 28, L973, have
the jumper included.* For the 62OL Octal, only units produced aiter
October 10, 1973, have the jumper included.

Therefore, for proper installation of replacements LD601's or LDGOICrs,
rre can sunrnarize as follows:

(See next page.)

*Approximate production dates can be d€armined by the dates written on the
rear panel Test and Calibration stickers

-26-

ENC3INEEtrIINC3 DEPAFITMENT
LeGroy Flesearclr SYsterns CorP.

- West Nyack, New Yonk



tech ti i ca I

inforrnation

l.Sodel LD6OIC

62LL Make sure pins 7 and
16 are jumpered.

621Àt Direct rePlacement-

62LBI, Direct rePlacement-

62l3LP Direct rePlacement-

621-CL Direct rePlacement-

62t,s Djrect rePlacement.

620L Ilake surc 1>ins 7 and
16 are jumpered.

62O^L Direct rePlacement.

Jarruary, 1977

LD6OlD

:TEST & CÀLIBITÀTION

Cannot be used in 62IL.Make sure pins 7 and
16 are jumpered. Àdd
3.2 -18 1:f trimmer
from pin 3 to Gnd.
Àdjust for oPtimurt
output shaPe.

Ad.J 3.2 -18 pf trim- Cannot be used ir: 621ÀL'
mer from pin 3 to Gnd.
Àdjust for opt-imum
output shape.

Add 3.2 -18 Pf trim-
mer from pin 3 to Gnd.
Adjust for oPtimum
outpu-:- shaPe.

Àd'l 3.2 -18 Pf trim-
rner from pin 3 to Gnd.
Adjust for optimum
oubput shape.

Àdd 3.2 -18 Pf trim-
ner from pin 3 to Gnd.
Àdjust for optimum
output shape

Add 3.2 ':18 Pf trim*
rner from pin 3 to Gnd.
Àdjust for oPtimum
output shape.

I4ake sure pj.ns 7 and
l-6 are jumpered. Adcl
3.2 -).B pf trimme::
from pin 3 to Gnd.
Adjust for oPtimum
ouq)ut shape i

Direct replacement, but
only in units originalll'
containing LD6O}E.

Direct replacement, but
only in units originallY
containing LD6OIE.

Direct replacement, but
only in r:nits origiriallY
contaj.njlg LD6O1D.

Direct repLacement, but
only in units oriqinall]'
containing LD601tr.

Cannot be used in 620L.

Àcld 3.2 -18 pf trim- Cannot be used in 62OAL.
mer from pin 3 to Gnd.
Àcljust for opti.mr::n
output shape. Also
remove llin. and l'lax.
trims. Àdjust front
panel wiclth control to
max. (ct'lt.l) .Àd just tr:jmmcr

1
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62OBL

6234 Cannot be uscd
ln 6234.

Jarruary, Ig77

LD6OIT)

rsèr & cÀLrBRÀTroN

LD6OlE

Add 3.2 -18 pf trim- Direct repJ-acement' bttt
mer from pin 3 to Gnd' only in units originally
Adjust for optimum containing LD6OIE'
output shaPe. ÀIso
remove Min. and Max.
tr5.ms. Adjust front
panel wicltir control to
nax. (CI4,r) . Àdjust
iront panel width
c'ontrol to max. (c}fl'l) -

Àdjust trimrner for
22.5 nsec outPut
rqidth.

tp6olc

Direct replacement.

62OBLP Direct rePlacement.

62OCL Direct rePlacement. Àdd 3.2 -LB pf trim- Direct replacement, brt
mer from pin 3 to Gnd. only in units origi'nal1y
Adjust for: optimum containing LD6Oln.
output shaPe. AIso
remcve Min. and Max.
trims. Àdjust front
paneJ- with control to
max. (c14"1). Àdjust
front panel vridtl"r
control to max. (Cl'{l'I) .
Àdjust trimme:: for
22.5 nsec outPut
ruidtù.

623 Direct re1:lacement. cannot be use<l in 623. cannot be usecl in 623.

Add 3.2 -l-A pf trim-
mer from Pin 3 to Gnd-
Adjust for optimum
output shaPe. Àlso
remov.e Min. and Max.
trims. Adjust front
panel with control to
max. (cl'fl^?) .' Àdjust
front panel wiclth
control to max. (cMt^]) -
Àdjust trinsner for
22.5 nsec output
wiclth.

Dircct rcPl.acetncnL.

Direct replacement, but
only in units originallY
containing LD6OJ.E.

Direct replacelncnt, bttt
onJ-y in units ori.ginaIl.Y
contain j.ng l,D6Ollr.
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TEST & CALIBRATION

REQUIRED RECALTBRATION TF LD6O1, MC1692, OR TIMING SÎAGE COI"IPONENTS WERE

REPLACED

Replacement of LD601: If any LD601 was found to be defective and required
replacement, the Threshold and Test Point voltage should be recalibrated.

Procedure:

1. Çet front panel Threshold pot to minimum (counterclockwise).

2 Measure Test Point voltage. If not equal to -300 15 UV, replace existing
trim resistor T1 (across 50 KO pot) with proper resistance to bring Test
Point voltage into required range. (See trim resistor chart to aid in
selecting correct value.)

Check Threshold leve} vrith a 5 æec wide pulse; if it is not -30 mV, re-
place existing trjm resistor Çiacross 12.4 KO resistor) with proper
resistance. (See trim resistor charÈ to aid in selecting correct value.)

Replacement of MC1692 IC "C": If the MC1692 was found to be defective and
required replacement,

Procedure:

3

I

2

3

the base bias of Q3 and Q4 shculd be recalibrated.

Measure the base voltage of Q4 with respect to the base voltage of Q3.
This voltage should be between +375 and +500 mV.

Select proper trim resistor to obtain above vol-tage. (This trirn resistor
is connected from the base of Q5 to the -11.5 volt supply.)

Observe output width if less than I U sec with front panel width pot set
to its full clockwise position. Retrimming will be required. (See
Calibration (9) I"taxinum Width. )

Output Arnplitude Adjustment: With one output terminated, the output ampli-
tude of thebri<lged outputs should be greater than -75O rnV. If less than
750 mV, the -3 V supply should be readjusted. Wide channel-to-channel vari-
ation of output, amplitude indicates poorly matched MC1692 and/or output
4430!s. fn order to reduce the channel-to channel output amplitude

-28-
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TEST 6. CALTBRATION

variation without replacing any active devices, the emitter resistor of
Q6 or Q7 (16 CI) can be changed. (To increase the output amplitud,e, the
valuè of this resistor should be decreased.)

lacement of 3 and

t Observe output width of less than I u sec with front panel width pot set
to its full clockwise position. Retrimming will be required. (See CaIi-
bration (9) Uaximum Width.)

CATIBRATION

The following is a detailed step-by-step calibration procedure for the 62IL
(arrd 6214L) Discriminator. The sequence should be followed to avoid ex-
trilneous labor.

Lmportant Notes:

l{hen actual trim and calibration adjustments are performed, be sure
the unit had at least 5 minutes of warmup time. (Calibration may be
off if warmup tirne is too short!

If for any reason long periods of tine between trimming occur, be
sure to.double-check periodically the bin voltages (Step 3). (Power
supply voltage may change and calibration may be off when performed
to the new changed voltage.)

A "Voltage vs Resistance graph" is attached to the end of this pro-
cedure and can be utilized to ease the selection of the correct value
resistor for some of the trim reguirements.

ff at any check or calibration step problems occur, refer to the
Trouble-Shooting Guide

-29-
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TEST & CALIBRATION

Procedure

Check (on board) the presence and verify the following correct voltages:
-12.00 V, -6.00 V, and +6.00 v, and -24.00 v. These voltage points are
clearly marked on the rear of the PC bcard.

2. -11.5 volt ator (new units onl --Measure the voltage on the -11.5 V

bus. Readjust pot (wiper connected to Pin 2 IC "H") if voltage is not
-11.5 V +50 mV.

3 -2.35 volt regulator--Measure voL tage on the -2.34 V bus (ot 2.2 V bus

removed and replaced by one of proper value.

4. -0 .8 volt regulator--Measure voltage on the -O.B volt bus. If voltage is
not -0.8 V +2%, retrimming will be necessary. The existing trirn resistor

to ground) should be re-across the 909 f,l resistor (from Pin 3 or IC "F"
moved and replaced by one of proper value.

5 -3 volt regulator--The -3 V regulator should only be adjusted if the out-
@thebridgedoutputSare1essthan-750mVwhendriving
à tot.t load impedance of 25 fl. An adjustment pot is provided to adjust
the -3 V regulator.

and bias--Measure the voltage on the base of Q4 with respect to Q3

base. If voltagie is not between 270 rnV and 330 mV, retrimming will be

necessary. The existing trim resistor across the 8.2 Kfe or 7.5 KQ

resistor (frorn the base of Q5 to the -11.5 v supply) should be removed
and replaced by one of Proper value

7. Test point voltaqe--Turn front panel Threshold pot to its fu1l counter-

6

for 621ÀL). If voltage is not -2.35 V

retrimming will be necessary. The exi
6.98 Kfl resistor (from Pin 3 or IC "8"

closlçwise position (30 mV threshold
test point with resPect to ground.

+22 @r -2.2 V + 24 îot 62LALI,
sEing trim resisîot .ctoss the
to the -11.5 V suPPlY) should be

). Measure voltage at front Panel
ff voltage is not equal to -300 +5 mV

(10 times threshold), retrimming will be required. The existing trin
resistor T1 (across the 50 KQ pot) should be removed and replaced by one

of proper value. A trim resistor chart to aid in selecting correct value
is included on last page of this section.

-30-

technical
hfiorrm;'iÉm

tmffi{.tsl

ENC;INEEtrIING DEPAtrITMENT
LcrGroy $?oaaarclr Elyatorna Gorp.

West Nyack, New Yonk



TEST & CALIBRATION

I Threshold--Make sure front panel Threshold pot is turned to its full
;o""t.r.1"ckwise position (30 rnv threshold). Apply a 5 nsec wide -3O mV

pulse to the input. 'The output should be present approxjmately 50% of
the time. If it does not trigger at a11., or if it always triggers,
remove the existing trim resistor T2 and replace it with one of the
propex value to insure 50? triggering level.

Maximum width--Turn front width pot to its full clockwise position. Apply9
input with amplitude large enough to trigger 62L. Check output width. If
it is less than I U sec, retri-mming will be required. The existing trin
resistor across tl,e 22O ft resistor (frorn one end of the width pot to the
+6 supply) should be removed and replaced by one of proper value-

-31-
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STANDARD DRAFnNG SY^iBOLS, ELECTRONIC

cr-

-+>>-_

-^ z\.

*"ÂF

Conncction to ony given voltogc.

Linc cnding ot the edge of thc shoet

indicoier continuoncc on qnothcr

shcct.
Molc pin or cord cdgo contoct.
Famolo pin, socket or card cdge
connector.

Cooxiol connector.

No connection.

Connection.

Rcsistor, l/4W, *5o/o, volue in ohms

(unless ipecified otherwise).
Resistor, l/4W, *.7o/o, volue in ohms
(unless specified otherwise),

Resistor, vorioble, ony type.

Resistor, vorioble, ony t1pe.

-+F Diode, rignol or rectifier.

Diodc, zêner.

--D-- Diode, lunnel.

Diode, snop.

Light emitting diode (LED).

NPN Tronsistor.

a PNP Tronsistor.

Field effect transistor, P Chonnel.

Field effect tronsistor, N.

82

_ft.\- Air choke.

j1=L- Ferrite beod.

8l

Copocïtor, ceromic disc. Volue in

-lF 
microforods (unless specified other'
wise).

.,-,çCopocitor, vorioble. Volues in Pico-
â? forods (unless specified othenrise).

*, , Copocitor, polorized. Volucr in

-l 
t- microforodt/volts (unless specified

otherwise).

-=< Ferrite core choke, Z 500 ohms
J I | 

- whenf >60MHz (unlessothcr-
wise indTcoted).
Ferrite core chokc, 40 uH, (unless

-fYWl- otherwise indicoted).

D-l
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STANDARD DRAFIING SYMBOLS, INTEGRATED CIRCUITS.

TRANSISTOR - TRANSISTOR LOGIC (tTL).

The drofting rymbols used ore potterned ofter MIL STD 806, with some modificotions.

Shown below or" roà" of the moro commonly useci symbols. Letter designotions in the lC

,yiUot, correspond to those on the prinfcd circuit loyout. (ln The cose of multi-chonnel
jrcuits, the jesignoiion will normolly consist ol f*g letters, the first one being chonnel

identificotion.) Fin 
"onn*"tionsore 

identified by the number locoted on input ond output

lines, (For outline drawing, see next poge)'

positive logic nototion is used. Logicol "0" is nominolly zero Volts ond logicol "1 "

is nominoll y 2,5 Volts.

Supply voltages of lCts ore shr:wtl in a tsble on eoch schemotic.

2-lnput Positive
NAND Gote

2-lnput Positive
AND Gste

1-l Positive
NAND Gqte

2- lnput Positive
NOR Gote

2 -lnput Positive
OR Gote

4-lnput Positive
NOR Gote

lnverter or
lnverting Buffer

Non-lnverting
Buffer

Excl usive
OR Gore

Open cotlector outputs ore identified by on osterisk (*) on the output connection'

2-lnput Positive NAND
Gote ÇOpen Collector

Z-lnput Positîve O R

Gotc W/Open Colle:ior
Non lnverting Buffer

W/Open Collector

ENGINEERING DEPARTMENT
LeCroy Research Systems CorP.

Spring ValleY, New York
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STANDARD DRAFTING SYMBOLS, INIEGBATED CIRCU]TS

EMrTER - couPLED LOGIC (ECL)

The drofting symbolr uscd orc pottcrned oftor MIL STD 806, with somc modlfl-

cotlonr. Shown b'"lo* or€ somc of thc more commonly used rymbols. Latter dcrigno-

ttoni in ttto lC symbols corrcqpond to those on the printod circuit lcyout. (ln the cosc

oi*uitt-"honn"i circuits, thà dasignotion will normotly consirt of two lsffo'frt tho.

Rtnion" bolng chqnncl identificotlon.) Fln connectlons oro identified by the nÛmbor

ls€otod on input cnd output lincg. (For outlino dro,trlrrg, gee ncxf Poge)'

Loglcol ugu ic nomlnolly -0.8 Votts ond logicol rtl I' is nominolly -l .ô Voltc.

Supply voltogos of lCrs o.re shown in o tcblo on ooch schemoti,ç.

I

2-lryut Gotc.
Nogotlvo AND (Positlvc OR) Gota.

4 - lnpuf Gafa.
Nosotfvo AND/NAND (Foritlvo OR/NOR) Gote.

2 - lnput Gots.
Negotlvc NAND (Positive NOR) Gots.

Differentlal
Ampllfier.

Opcn cmltter outputs orc ldontificd by on osterisk (*) on the output connecf ion '

2-lnput Negotlvc NAND Gotc.
Wlth Open Emlttcr.

A - lrPur Goto.
Nogotlvo AND/NAND (Poritlvc

OB/NOR) Goto.

ENGINEERING DEPARTMENT
LeCroy Research Systems CorP.

SPring ValleY, New York
D-3
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STANDARD DRAFTING SYMBOLS, INTEGRATED CIRCUITS.
TRANSTSTOR - TRANSTSTOR LOGTC OTL) OR

EMTTTER COUPLED LOGTC (ECL).

Flip-Flops ond other MSI integroted circuits ore generolly drown os o rectongulor
box with connections morked inside the outline. Some obbreviotions ore: R - Reset (or
Cleor), P - Preset (or Set), CK or CLK - Clock, etc. Some typicol exomples ore shown
bolow. See the monufocturerrs specificotion for odditional informotion.

J-K Msster-9lovo
Ftip-Flop

BCD-To-Decinro!
Docoden-Driver

Binory Caunter

Orienlqtion of pin numbers of ony DIP (Duol-ln-Line-Pockoge) is shown below.
Pln I will normolly be identified on the printed circuit boord.

l-o-i; ô ; ;;1rr a3456lt
l,+rrt, rrroq 8l
Lo_o_g g o o oj

Bottom Mow

P
,

c[

t
b

a

c

o
t
?

t
â

3
I

A

B

c

D

cgA

GB
R I
R2

A

B

c

D

D-4
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DRÂWN

CHECKEO

DATE

SlGINEERlhTG CHÂNGE ORTERS

. ${0DEL 621BLP

DR^WINC No,

LeCROY RESEARCH SYSTEtnS CORPCRATION

SEPARATED 62IT,B AND 621BLP PARTS LTSTS TNTO ''BASTC'' AND ''ADDEP-'' VERSIÔNS.

PARÎS LIST CORRECTTONS ONLY.

ADDED 47 vF CAP ON BACK OF BOARD FROM 3V BUS TO GND. (SIIEET ! OF SCIIEMÀTIC AFFECTED)

ADDED 7OO SERIES NU},iBERS TO PARTS LTST.

6-27-78

7-r9-78

7-r9-78

8-14-78

1002

1004

1001

1003

r,Esci$PTl0î:{ECT ITO. DÂTE


