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their specifications for one year from the date of purchase.

Under this warranty, any unit which fails to perform

within specifications, as a result of defects in workmanship

or materials, will be restored 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 be complcted and rcturncd to the

factory within 30 days of reccipt of cquipment.
All questions conccrning rcpairs or rcplaccntcnt parts

should be addresscd dircctly to factory's Quality Control
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service. Please include thc Model Type. Scrial Nunrbcr,
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620Cr NIM Model 620CL

8-Channel Discriminator
With Veto

The LRS Model 620CL, a new, non-updating, 100 MHz octal discriminator, ideal for
hodoscope and other applications, is similar in design and performance to the widely-
used Model 620AL. Utilizing the same hybrid circuit front end as most other LRS
discriminators (the LD601 Series), the 620CL offers input reflection characteristics
(<4%) still unmatched by other commercially available discriminators and an excel-
lent reliability record based upon active field use of a significant number of the same
front-end hybrid during the past few years.

The 620CL otfers eight independent channels of discriminator, the thresholds of which
are commonly variable from -30 mV to - 1 volt via a front-panel, screwdriver-adjustable
potentiometer (screwdriver included). A front-panel threshold monitor point permits
accurate determination of threshold setting with a DC voltmeter. The stability of the
threshold is < 0.2/ol'C to assure accurate results in varied operating environments.

The outputs of the 620CL are low-impedance voltage outputs providing output levels
greater than -800 mV into a 50 O load. The output durations are independently
presettable via front-panel screwdriver adjustment from 5 ns to greater than 20 ns.

Output risetimes and falltimes are less than 2.5 ns.

ln slight ditference to the original 620AL, the Model 620CL has a built-in front-panel fast
veto input which permits all channels in common to be inhibited for the duration of the
veto signal. Veto must overlap the leading edge of the signal to be inhibited and must
precede it by approximately 5 ns.

The 620CL is packaged in an RF-shielded NIM #1 width module utilizing Lemo-type
connectors. Power dissipation is approximately 6.6 watts and current usage is within
the limits supplied by a standard NIM crate, permitting the use of 12 modules (96

channels) per bin.

November, 1975

lnnovators ln lnstrunentation

LeCROY RESEARCH SYSTEMS CORPORATION . SPRING VALLEY, N.Y. 10977 . TELEPHONE: (914) 425-2000
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3. ADDEMA TO SPECIFICATIONS

None.

August, L977 3.1

ENGINEERI NG DEPARTMENT
LeCroy Research SYstems CorP.

Spring ValleY, lrlew York



technical
information

manual

4. OPERATICI{AL DESCRIPTION

4a. Input Characteristics

llhreshold Range: The threshold range of the Model 620 series
Quad Discriminators is -3O mv to -1 volt. Because the front
panel scrervdriver adjustable potentiometer gets more and more
sensitive as the threshold is increased, it eventuaLly reaches
a point (approximately -6O0 mv) beyond which it becomes difficult.
to set. Thus, beyond the -600 mV level it, should be aFsumecl that
the discrjrinator will attain j-ts maximum threshold setting of
-1 volt with almost negligiSle additional turning of the pot.

The low minimum threshold of the Model 62O series units makes it
lrcssible to use lower gain photomulitpliers' lower high voltage
in the phototubes, and to éirive PM signals over longer cable lengths
than would be possjble with higher thresholds. Compared with a
-50 mV discriminator, for instancer utillzing RG-58 cable, the -30 mV

discriminator would permit cable runs 66.7 feet longer than those
permitted by a -50 mV discriminator for equal amplitude pulses.
In addition, the low mininrum threshold helps make it possiJcle for
one to back-terminate at the photomultiplier to absorb reflections
and high amplitude noise. (In this case, the PM drives 25 O, the
tube current is strared, and the amplitude is half that of the un-
ternrinated system. )

Threshol-d Uncertainty: While most People consider the threshold
of a discriminator to be that value which is writËen on a spec
sheet or determined by a front panel pot, in reality the actual
value not only varies from channel to channel, but can be a strong
function of otl:er environmental conditions. The external factors
with the strongest effect upon the threshold value are the temper-
ature coefficient of threshold and the power supply coefficient
of threshold. Combining these, the actual threshold value V1 is
given by:

V*= Threshold according to front panel control setting
t dc offset + temperature coefficient x temperature
change from caljlcration temperature t supply coef-
ficient X voltage change from calilcration voltage.

Threshold Memory: In order for an experimenter to be assured of
a well defined threshold vaIue, it must be independent of the

August, L977 4.1
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The figure below indicates the total threshold uncertainty of the 620
Series Discriminators
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tlpical conditions encountered in its use. While one does not
expect laige changes in basic pulse shape, etc., a discriminator
doès experience all varj-eties of pulse pair separation. rf a
discriminator's threshold is affected by previous events, it is
said to have threshold memory. To the experimental physicist,
this is additional threshold uncertainty, since the discriminator's
threshold for any given event depends upon the elapsed time from
the preceding 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 amplitude of the preceding signal, so much so with some

circuits, that an overload or noise pulse ean effectively paralyze
the discriminator for threshold 1eve1 signals for lQ's of nano-
seconds following the overload.

Note that in figure two the' th:eshold for the second pulse is 68

for all spacing wider than 9 nsec. The second graph (i.e., the
one more favorable to the descriminator) shows exceptionally clear
response with virtually no effecÈ in evidence above 10.5 nsec.

Ttrreshold Calibration: DeterminaÈion 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 1evel is proportional to the actual discriminator
tSreshold. No; only does this allor,ç rapid and simple determination
of threshold, but it aLso allows the experimenter to easily return
the threshold leve1 to a previously recorded settinqi. The conven-
ience, and therefore the usefulness, of this feature is strongly
dependent upon the characteristics of this moni tor voltage, partic-
ularly iÈs linear proportiona!-ity with the thresirold setting. Figure
3 indicates the characteristic curve for the LeCroy Model 620 series
discriminators.

4b. 620 Series Thresho ld Hvsteresis

In standard Model 62O series discriminators, hysteresis is built
into the front end, such that every threshold crossing will not
trigger the discriminator unless the previous signal has returned
to below approximately -15 mV. This avoids multiple pulsing due
to, for example, fine structure. riding on a flat-topped pulse
that may bring the pulse above and below threshold. See figure 4.

August, L977 4.2
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-15 mV <-3onsFt-'--+

- 30 nrV INPUT PULSE

EXAMPLE A

-15mY

INPUT PUISE

EXAMPLE B

{- IOnSEC+

FIGURE 4

In Exanple A, the pulse shape variations of the input pulse will not re-
trigger the discrj:ninator even though they cross the threshold Ievel at
a time exceeding the DPR of the unit. In Example B, since the input signal
does go back through -15 mV and then once again rises to exceed the -30 mV

threshold levelr two discriminator outputs woul.d result. Since LeCroy dis-
crjminators are most often used with photomultipliers 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 multiple events.

Àugust, 1977
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4c. Input Reflections

Input reflections probably account for the majority of multiple-
pulsing problems encountered in an experiment. As discriminator
threshoLds havebecome lower, the amount of reflected signal reguired
to reÈrigger the unit has decreased accordingly. Unless the per-
centage of input reflections is reduced along with the minimum
threshold value, the experimenter finds himself in the situation
where rnultipte-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 fJ-oor, a lj:nited dynanic range may mean that
minimum threshold values will have to be set higher to prevent
urultiple-plusing on noise or large (shower) event signa.Ls. In
addition, high input reflections also Urnit the ability of a dis-
eriminator to be used to restandardize logic signals wh:rch have
been degraded by long cables.

Figure 5 shows the'maximum input voltage and allowable dynamic
range as a function of discriminator input reflections.

As is evident the 620 series discriminators offer a dramatic
improvement in input reflection suppression over previously a-
vailable discrjminators. Because of the extremely low reflection
coefficient of the 620's (i.e. , <24 for inputs of risetime t2 nsec),
maxjmum input signal is more than a volt larger than it would be
for a unit exhibiting the typical 10c" reflections, offering five
times increase in the discriminators' dynamic range.

4d. Input Protection

Ttre inputs of the Model 52O series discriminators are protected
to 5 A for 0.5 psec, clamping at +1 and -7 volts.

Ttre DC protection is limited by the 0.25 watt dissipation limit
of ttre input resistor, whictr can be assumed to offer protection
against DC signals between -5 volts and +5 volts.

4e. gridqed Hiqh Impedance Input Option

The Model 620 series modules are offered with bridged high impedance
input options. Atthough other models have been supplied occasionally

August , L977 4.3
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wLth this option in the past by special request. The bridged
high impedance inputs permit a user to drive one cable only from
ttre photomultiplier to the discriminator to permit subsequent fast
logie decision and pattern recognition to be performed. A popular
method in the absence of this discriminatcr input option is to run
two cables, one of which is from the dynode, which then musè be in-
verted before the ADC or discrjminator could accept it.

For this bridged input option, the left bottom output connector is
generally sacrificed. The wire normally feeding this cable is tied
to 50 O to provide the correct impedance to the driver. A silver
colored ring is placed around this connector (as well as around the
original input connector) when the unit is modified for this option
to signify the fact thaÈ there are now two j.nput connectors. In
standard usage, the siLver coLored ring usually specifies comple-
mentary output.

4f . Inhibit Input (620 g, Onl-y)

The Model 62OCL provides an inhibit function to inhibit all eight
clhannels. The input impedance is 5O O and requires an .input pulse
with a negative amplitude equal to or greater than 600 mV (standard
NIM leve1 pulse). To ensure proper operation when inhibiting,
tJre inhibit input pulse musÈ overlap the leading edge of the input
signal (to be inhibited) and must precede it by 5 nsec. When in
its tirne state. the inhj-bit driver will inhibit the dv,/dt section
of the LD601 (see the Functional Block oiagram) ' it will not, inhibit
the input amplifier on the hybrid.

49 Output Characteristics

Low Impedance Voltagre Output: The Model 620 series discriminator
both require only one output driver (for 3 outputs)per channel.
This driver requires no quiescent current, thereby permitting
extremely small average power dissipation while still providing
fast output response time. The output arnplituderalthough somewhat
dependent on the number of output loads, will always be more nega-
tive than -800 mV in the logic "1" state.

The low impedance voltage output stage response tjmes will be
optimum when driving at least two 50 O loads.

Summinq Output (620 BL Only): The summing output (unlike the low

August, L977 4.4
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impedance voltage output) provides a relativeLy high impedance
output. It provides a -2 mA amplitude pulse for each channel
that is in the logic "1" condition. Since the summing outPut
is obtained by a diode or gate, it is not a true current source
Output, and therefore should not be wire-OR'ed with other sunrning
outputs

The output shape and response times can be optimized by loading
at least two of the three outPuts on each channel that will pro-
vide current to the sumrning outputs.

4h. Non-updati ng operation

The LeCroy Model 620 series discriminators are non-updating. In
a non-updating discrirninator the output will not be extended if
a second pulse comes in before the first output returns to zero.
l[tre second pulse will not be run by the discriminator.

4L. Timinq Characteristics

Maxjmum Rate: Maximum CW rate capability of the 620 series dis-
crjminators is guaranteed at LOO l4Hz- Ilrpical-ly, the maxi-rnum rate
is 110 MHz, with some units being capable of operatj-on up to 12O Mllz

for sma1l bursts of inPut Pulses

Double Pulse Resolution: The speed of a discriminator-i". p:":-
ouble pulse resolution or the line between

the leading edges of the most closely spaced pulse pair to which
the discriminator produces two distinct output pulses. Although
simple in concept, this specification can be misleading unless the
input conditions are preeisely defined and ambiguities in performance
are disclosed. Characteristic curves which more adequately describe
double pulse resolution are indicated and discussed below'and in
figure 6.

Double Pulse Resolution VS. Input Àmplitude: The double pulse
resolution of some disc riminators is a strong function of the amount

of overdrive. typical anomalies include substantial increases in
anplittlcle' to achieve minimum pulse pair resolution (which is an

effective threshold increase as a funcÈion of rate) and/ot limited
i-nput dynamic range over which the discriminator adheres to speci-
fications. A third effect is eguivalent to tracking error. Does

August' L977 4.5
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a discriminator have I nsec DPR if it never produces output pulses
spaced more closely than l0 nsec apart? In some cases this effec-
tive timing error can be much larger than tjme shift due to in-
trinsic slewing or risetime dependent slewing. Figure 6 shows the
minimun doubl.e pulse resolution of Èhe LeCroy Model 620 series
discriminators as a function of j-nput amplitude from threshold to
10X threshold.

It is worth noting thaÈ the 620's maintain a DPR of under 9 nsec
for all inputs over the 10:1 dynamic range. Although not featured
as part of the general specifications, the double pulse resolution
is much better than specified over most of the measured dynamic
range. AIso significant is the absence of tracking error at the
li.rnit of the discrjminatorts input performance. Throughout the
measured xange, the time shift, of the output averages 2.544 or
approximately 2oo psec.

Double Pulse Resolution VS. Input Width: The DPR of a discrimina-
tor is a strong funetion of the duration of the first pulse in an
input pair, since this width affects tËe recovery time allowed 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 $ridth of the Model 620 series discriminators is shown in
figure 7.

4j. Tracking Error

The ability of a discriminator to be used for precise timing (co-
incidence or TOF) in an environment which encounters narrow pulse
pair separations is demonstrated by considering the time shift
(or tracking error) introduced as the time interval bethteen suc-
cessive inputs is reduced. In an experiment, tracking error is
equivalenÈ to time 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 Model 620 series discriminators as a function
of input pulse spacing is indicated in figure 8. Note that the
tracking error assumes the shape of a damped oscillation which decays
to zero at several times the unit's minjmum double pulse resoluEion.

August , L977 4.6
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4k. Slewing

At Less than maximum input rates which do not tax the doubLe pulse
resolution of the discriminator, a class of characteristics comes
lnto play which defines the fidelity of the discriminator output
to the time information in thp 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 inpuÈ-to-output
time delay of a discriminator with input amplitude. The net
measured slewing yielded by a discriminator has two components, one
contributed by the discriminator itself (intrinsic slewing) and the
ottrer dependent upon the input risetime.

Intrinsic slewing rnight be defined as the slewing measured with a
delta function input. Risertime-dependent slewing arises from the
fact that the discriminator fi'r:es earlier on the leading edge of
a largre pulse of finite risetime than on one of smaller amplitude.
For an extreme range of pulse heights, the maximum contribution is
equal to the O to 100% risetime of the pu1se.

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 anrplitude that produces 50? triggering. Slew-
ing specifications are frequently given over an input amplitude
range from threshold to a sPecified overload factor (such as 10X

threshold).

No commonly accepted standard exists for measuring the slewing
characteristics of discriminators. One technique which LeCroy
considers relevant to describing a discrjminator's timing charac-
teristics is to obtain a time spectrum of shift in input-output
delay when a uniform spectrum of pulse heights from below threshold
to many times threshold is used to drive the discrj:ninator. Such
an input spectnrm constitutes a refatively severe test of the dis-
criminator's tjrning performance for it contains a ::elatively higher
proportion of near threshold pulses than does a usual beam-derived
photonultiplier spectrum. It takes into account all aspects of
discriminator slewing performance and presents their combined effect
in terms of a time dispersion curve such as indicated in Figures 9 & lO.

4L. Packaginq

The 620 series discrirninators are all packages in a #1 NIM module

Àugust, L977 4"7
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with LEMO-type connectors. Due to front panel space Llnitations, the
620rs are not, offered with BNC's.

4tn. Current Requirements

ltre current usage of the 620 series is low enough to permit the use
of 12 modules per standard 96-watt NIM bi-n offering a 5 A of +6 Vr
2 A of !L2 V, and 1 A of +24 V. Power calculation works out to
6.51 watts, which does not exceed the I watts recommended by the NIM
standard for maxjmum power dissipation for a single NfM s1ot.

4n. Recommended Use of the NIM Power Bins

It is highly recommended to keep any NIM bin at as constant a temper-
ature as possible, using air conditioning in the trail-e:: or experimental
station and definitely using fans to assure an air flow thrcugh all
modules in every bin. Elimination of large temperature variations
removes the worry of temperature drift. effects upon mod,ttJ.es of any
manufacturer, and the forced air flow is good insurance: against the
potential failure of components in the modules due to excessive heat-
ing for extended periods of tjme. Despite the fact that: all components
are pre-aged and burned-in before insertion into LeCroy modules' and
the modules themselves are temperature cycled for days under por{er
between initial test and final test, it is recommended to avoid sub-
Jecting any modules to adverse operating conditions if it could be
avoided.

August, 1977 4.8

ENGINEERING DEPARTMENT
LeCroy Research Systems CorP.

SPring ValleY, New York



technical
inlormation

manual

5. I'T'NCTIONAL DESCRTPTION

5a. GeneraL

Each of the eight channels of the Mode1 62O series is composed
of two basic sections: the input and, discriminator stage, and
the output stage. A block diagram of the Model 620 series can
be seen in figure 11, and a complete schematic of the specific
model can be found at the end of this manual.

5b. Input and Discriminator

The input and discrjminaÈor stage is based on the LeCroy Model-
LD6OI hybrid. This unit contains al-l of the circuitry of the
discriminator with the exception of the inpuÈ termination and
high voltage protection. The latter two functions are self-
expLanatory in the schematic enclosed, and the LD601 is func-
tionally presented in fignrre 12. The threshold level is set by
changing the voltage bias on a fast differential amplifier which
has a small amount of positive feedback to provide regeneration
at threshold. In actual operation the Vg' input is obtained by a
voltage follower (IC PB). The voltage on the wiper of Ehe front
paneL threshold potenticrneter appears on the test point for mon-
Ltoring the threshold.

The measured voltage will be 1O tjmes the actual threshold voltage.
Wben 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 +IN closer to 0 volts, which increases the dif-
ferential input voltage in such a direction that the oub,put locks
and then the cycle reverses. The amplifier output thus provides
a time-over-threshold pulse with fixed amplitude. This pulse can
be monitored at the A}4PL. OUT point (pin 6). The quiescent leve1
shoul-d be nominaLLy -2.4 volts going to -1.6 volts during the
puIse. The leading edge of this output sets the latch circuit
which is used as a pulse width standardizer. Before the latch
can be set, the inhibit inputs (used for the bin gates and front
panel inhibit on the 62OCL) must be off. The required leve1 at
pin 16 of the LD601 must be 0 to -1.6 V to enalrle, and -2.5 to
-6.0 to disable. (The conmon bin gate diiver shifts this so that
O volts at the Bin Gate input will inhibit, greater than *3 volts
will enable.) Once the latch is set, a latch OUTPUT is available
to drive the output stage. The OUTPUT amplitude and leading edge

August, 1977 5.1
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should be similar in appearance to the AI{PL OUT(Fig. 1,2), but the
width of the output will be independent of the input width. In-
ternally, the latch output is fed back to reset the Latch after
a short time delay, thus generating an output pulse whose actual
width can be set, by the front panel width adjustment pot.

5c. Output Stage

The output stage is a sjmple NPN inverter stage with the emitter
returned to the negative 3.8 volt supply. The stage is normally
based in the cut off region. During an output pulse sufficient
base current is supplied from the LD601 to turn the output driver
on. In the on cond.ition, the collector voltage is approximately
-2.7 vo1ts. The l1O O series resistor and the 50 impedance of the
load form a divider to provide a -B4O mV output to the output
;:onnector. In order to reduce the turn off delay time of the'
output, stage, the output driver is prevented from entering the
saturation region by an anÈi-saturation technique, consisting of
a conventional diode and a hot carrier diode.

Ttre Model 62CrB also includes a diode switchirrg network driven by
the output stage to provide a signal for the sr:rnming (OR) output.

5d. Internal Power Supplies

Three internal pov/er supplies are used to generate the -0.8r -3.8
and +6 V which are special bias voltages used by the eight channels.
These stages provide voltage regulation and tracking and provide
proper temperature compensation. They depend to some degree on
uniform heatjng of the entire circuit board. Heating local areas
of the board may cause drifting, but during operation in a normal
bin environment these supplies compensate to stabilize operation.
In all cases, the povrer supply uses a LM3O1 operational amplifier
to maintain the output voltage so a series-pâss transistor equal
to àn input reference voltage. The reference voltages are ad-
jusÈed via individual potentiometers or trj:runed resistors.

5e. Programming inthe 62OBLP

The Model 620BLP is a standard 6208L which has the critical thresh-
oId voltage brought directly out to an added rear panel 20-pin
connector. Internal high frequency filtering is provided (i.e.,
TnC * 0.01 seconds) on each input.

Àugust, L977 5.2
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llhe remote progranming voltage source must be low impedance
(ldealty less than 100 O). tthen using the front panel poten-
tioteters, the rear panel programming should be removed.

August, L977 5.3
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5. TEST AND CÀLIBRATION

This test and calibration section has been incLuded to faniliarLze
the service technician with the areas that should be checked when
searching for sources of failures and after replacing components,-especially front end hybrids (LD601rs). The trouble-shooting
section is by no means exhaustive, but it does provide insight
into some of the problems that have occurred at LeCroy during the
initial testing of the 620L's. The technician should follow the
"Trouble-Shooting Guide" for ease in determining Lhe defective com-
ponent. Replacement of critical components will require some re-
calibration.

6a Equipment Required

t. Digital voltmeter.

2. Sampling scopet 5O 0 input impedance.

3 High impedance real tjme scope with bandwidth of 150 MIIz or
greater (Tektronix 454, 475, or equivalent).

4 Pulse generator or signal source capabl-e of producing 10 nsec
to 50 mV pulse into 5O O.

6b. rnitial setup

I use NrM power extended cable to pohter the 620 under test.

2. Set the threshold and all width pots to their fu1I counter-
cl-ockwise position (threshold equal to -30 mV and width egual
to l-ess than 5 nsec) .

3. Àpply a lO nsec negative pulse (aPproximately equal to -50 mV)

in turn to each input,. Check output on sampling scope.

4. Foll-ow the "Trouble-Shooting Guide", next Page.

August, L977 6.1
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6c. Trouble Shooting Guide for Repl-acernent of ID601

Pin 7rlPin 16 'Jumper Consideration

In late 1973, it was determined that for optimum performance of
the discriminator front end, (LD6OI hybrid), pin 7 of the LD601
should be externally jumpered to pin 16. This external jumper is
provided on the circuit boards themselves of the following dis-
criminators:

Model 62LA1,, 62LB],, 621BLP, 62ICI,, 6215, Quad

Model 62OAL, 62OBL, 620BLP, 62OCL, 623, Octa1

For the Model 621T, Quad, only units produced after November 28,
L973, have the jumper included.* For the 620L Octal, only units
produced after october 10, L973, have the jumper included.

Therefore, forproper installation of repJ-acement LD6O1's or
LD6OIC's, we have summarized on the following pages.

6d. Required Recalibrat ion if LD60 I Was Replaced

Replacement of LD6ol: If any LD6ol was found to be defective
anà required replacement, the Threshold and Test Point voltage
should be recalibrated.

Procedure:

1. Set front panel- Threshold pot to minimum (counterclockwise) '

2. Measure Test Point voltage. If not eqùa1 to -300 t5 mv'

replace existing trirn resistor (across 620 O resistor) with
. proper resistance to bring Test Point voltage into required
range.

3. Check Threshold level with a 5 nsec wide pulse; if it is not
-30 mv, replace existing trim resistor (pin 12 of the LD601)

wLth proPer resistance.

Approximate production dates can be determined by the dates written
on the rear panel Test and Calibration stickers'

August, 1977 6.2
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ÎEST E CAT,TBRATION

ModeL

62OBI,

LD60lC LD6O]-D LD6OlE

Direct Replacement, Àdd 3.2 -18 pF trimrner Direct replacement' but
from pin 3 to Gnd. Ad- onLy in units origin-
Just for optimum output, ally eontaining LD'6OIE.
shape. ALso remove lulin
and Max trims. Adjust
front panel width control
to max (cw). Adjust
front panel threshold
control to 30 mV (cCw).
Àdjust trimmer for
22.5 nsec output width.

62OBLP Direct Replacement Add 3.2 -J.8 pF trinuner Direct replacement, but
from pin 3 to Gnd. Ad- only in units origin-
Just for optimum output alJ.y containing LD601E.
shape. Also remove Min
and Max trims. Adjust
front panel width controJ-
to max (Cw). Adjust,
front pane:L threshold
control Lo 30 mV (CCw).
ÀdJust trimmer for
22.5 nsec output width.

.620CL Direct Replacement Add 3.2 -J.B pF trimmer Direct replacement, but
frcrn pin 3 to Gnd. Ad- only in units origirr-
Just for optimum output a1ly containing IrD601E.
shape. Also remove Min
and Max trjms. Adjust
front panel width control
to max (Cw). Adjust
front panel threshold
control to 3O mV (CCI^I).

Adjust trjmrner for
22.5 nsec output width.

62AL Make sure pins 7
& 16 are jumpered.

Make sure pins 7 & 16
are jumpered. Add 3.2
-18 pF' trimmer from pin
3 to Gnd. Adjust for
optimum shape.

Cannot, be used in 620L.

August, L977 6.3
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TEST & CATIBRATION

Model

620Ar

LD60]_C LD6OlD I,D6OlE

Direct Replacement Add 3.2 -18 pF trimmer Cannot be used in 6204L
from pin 3 to Gnd. Ad-
Just for optimum output
shape. AIso remove Min
and Max trims. Adjust
front panel width control
to max (CW). Adjust trim-
mer for 22.5 nsec output
wiclth.

August, L977 6.4
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TROUBI,E SHOOTTNG GUTDE

NO OK K OK
ON ANY

NOT OK I'IOT OK NOT OK

ONE OR MORE

CHANNELS
DEFÊCTIVE

NOT EôIIAL
POT sET. OK

-3O0mV t3mV

NO PULSE

PULSE OK

BIAS
NOT

BIAS OK

NO PULSE

PULSE OK

CHECK
*6R,-3.g,.8v

SUPPLIES

CHECK
BIN GATE

CIRCUIT

CHECK
INHIBIT

CHECK
+Gv +l?v
-6V -lav
-24 V 0N

P.C. BOARD
OBSERVE OUT

APPLY PUL5E

TO EACH INPUT.

REPLACE
DÊFECTIVE
COMPONÊNT

RËPLACE
DEFECTIVE
@MPONEI.IT

REPLACE
DEFECTIVE
@MPONENT

MEASURE
TEST POINT
VOLTAGE

(oN DEFEcrt

MAKE sURE

THREsHOLD

POT 15 FULL
ccw

REPLACE
LD60I
HYBRID

RECALIBRATE
THRESHOLD

t
TEST POINT

VOLTAGE

RECALIBRATE
THREs}"IOLD

e
TEST POINT

voL-rAcE

CHECK FOR

IOnSEC NEG.

PULSE ON PtN 2
OF LD6OI

REPLACE
LD 60I
HYBRID

CHECK BIAS ON
BA5Ê OF 81.

sr{oulD BÉ -3.4V
QUIEsCENTLY

-3.OV DURING
THË. PULSE

LOCATE
PROBLEM
IN ôI

BASÊ CKT

CHECK FOR NE6.
PULSE ON
CouuectoR Of

GI

REPLACE
ot

oN 6208
DIODE N

CHECK OUTPUT
DIVIDER OR
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STANDARD DRAFIING SYMBOLS, ELECTRONIC

cf-

--+)
>__

Connection to ony given voltogo.

Lino cnding ot tho edge of tho shaet

lndicoter conlinuonce on cnothsr
rhect.
Molc pin or cord edgc contoct.
Femolc pin, socket or cord odge
connector.

-+F Diodc, rignol or rcctificr.

Diode, zener.

-#- Diode, tunnel.

Cooxiol connector. -+F- Diode, snoP.

Light emittins diode (LED).

No connectïon.
\ar NPN Tronsistor.

Connection.

a PNP Tronsistor.

-\Âz\r Resistor, l/4W, *5o/o, volue in ohms

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

.(unless specified othenrise)'

Resistor, vorioble, ony tYPe.

*^^l Field effect tronsistor, P Chonnel.

8t
Field effect tronsistor, N.

Resistor, vorioble r onY tlpe.
82

Copocitor, ceromic disc. Volue in

-ll-- 
microforods (unless specified other-
wise). .

^.-lçCopocitor, vorioble. Volues in Pico-

tr forods (unless specified otherwise).

fY1- Air choke.

ffi- Ferrite beod.

r, , Copocitor, polorized. Volues in

-l 
t- microforods/volts (unlers specified

otherwisc).

==:::=r Ferrite core choke, Z 500 ohms
Jr t L *hun f > 60 MHz (unless other-

wise indÏcoted).
Ferrite core choka, 40 uH, (unlers

-ffiWI- otherwise indicoted).

ENGINEERING DËPARTIIENT
Le0roy Research Systems CorP.

Spring ValleY, New York
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STANDARD DRAFTING SYMBOLS, INTEGRATED CIRCUITS.

TRANSISTOR - TRANSISTOR LOGIC C[TL).

The drofting symbols used ore potlerned ofter MIL STD 806, with some modificotions.

Shown below oru ,or" of the more commonly used symbols. Letter designotions in the lC

,yiUof, correspond to those on the printed circuit loyout. (ln the cose of multi-chonnel
jr"ritr, the jesignotion will normolly consist "l t*p letters, the first one being channel

identificotion.) pin.onn*.tions ore identified by the number locoted on input ond output

lines. (For outline drowing, see nexl Poge)'

positive logic nototion is used. Logicol "0" is nominolly zero Volts ond logicol rrl I'

is nominolly 2.5 Volts.

Supply voltoges of lCts ore shown in o toble on eoch schemotic.

2-lnput Positive
NAND Gote

2- lnput Positive
NOR Gote

Z-lnput Poritive NAND
Gote ÇOpen Collector

2-lnput Positive
AND Gate

2 -lnput Positive
OR Gote

Non-lnverting
Buffer

Z-lnput Positive OR
Gote WrlOPen Colle:?or

1-l Poritive
NAND Gote

4-lnput Posïtive
NOR Gote

Exclusive
OR Gote

Non lnverting B uffer

$Open CollecTor

lnverter or
lnverting Buffer

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

ENGINEERING DEPARTMENT
LeCroy Research SYstems CorP.

SPring ValleY, New York
D -2



Tho droftlng symbols uscd orc pottorned oftor MIL STD 806, with somc modifl-

cotlons. Shown Ùoll* ore romc of thc rnore commonly used rymbols. Lottor d-osigno-

tlonr in tho lC symbols conroçond to those on the printed circuit loyout. (ln the cose

of *ulti-"honn"i circuits, tho dosignotion wilt normolly consist of two leitorr, tho

flnt ons brlng chonnol identificoTlon.) Pin connectionr oro identified by the nuFSer

locqtcd on input ond out"puf linsr. (For outline dro,rrlrg, see next poge).

Loglcol ugu ir nominolly -0.8 Volts ond logicol rrl rr is nominolly -l .6 Voltc.

S,rpply voltogcr of lCtr orc rhown in o toble on soch Echems?iç.

STANDARD DRAFTING SYMSOLS, IMEGRATED CIRCUITS

EMTnER - COUPLED LOGIC (ECL)

technica I

information
manua I

2 - lnPut Gcte.
Nogotivo NAND (Positive NOR) Gcte.

Difforentiol
Ampllfier.

A - lrPut Goto '
Nogotlvo AND/NAND (Positlvo

OR/NOR) Goto.

ENG INEERING DEPARTMEN'
LeCroy Research SYsten:$ CorP.

SPring ValleY, New Yor:'

2 - lnput Gote.
Negotlve AND (Poritlve OR) Gota.

4- lnPut Goie.
Nogotlvc ANDAAND (Positlvc OR/Ï'{OR) Gotc.

2-lnprlt Nogotlvo NAND Goto.
Wlth Opon Emlttor.

Opon emlttor outputs orc ldontificd by on osterisk (*) on the output connection.
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STANDARD DRAFTING SYMBOLS, INTEGRATED CIRCUITS.
TRANSTSTOR - TRANSTSTOR LOGIC CrrL) OR

EMTTTER COUPLED LOGTC (ECL).

Flip-Flops ond other MSI integroted circuits ore generolly drown os o rectongulor
boxwith connections morked inside the outline. Some obbrevioiions qre: R - Reset (or

Cleor), P - Preset (or Set), CK or CLK - Clock, etc. Some typicol exomples ore shown

below. See the monufocturerts specificotion for odditionol informotion.

J-K Moster-Slove
Flip-Flop

BCD-To-Decinrol
Dccodor-Drivor

Binory Counter

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

l-o-J; ; ; ô;1
it a34s6?l
tl4 l)rL ttrog 8i
Lo_gg o o goj

tottom Viow

o
I
z

r
â

I
9

A

B

c
D

a

6',

P
J

c8

K

D-4
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E$IGIHEERIilû CHRÎIGE ONTE&S

MODEL GZO C

DRAWINq ?lo.

LeCROY RESEARCH SYSTEMS CORPORATION
wEsT I{YACK, l{EW YOÊr

DRAWIT

CHECXED

DÂ1E

.0J uF ÇOI\IPENSAI'ION CAPS AT 0P AI':PS CHANGED TO .01 z5v,/ AT EAcii Lû60i, FIii l2z
cilAtiGg !2K. TO !?.4 PREC./

i":INIi!1UI'i & I'iAXItlUl'1 IIIDTH TRII'1S DELETED/ 2.3 18 pI'VÂRI/i,SLE CAp ADDED pIN 3 CE tD6ci
CHAI(GE l'C NEi'{ ''!'RAPAROUNDT PAR,IS..LIST. tApïi.iG /tr to ,/5.

RELAY AND ASSOCTATED 1OO OHIU RESISTOR ELII.,{INATED.

LD60lC CHANGED TO LD60lD/ lSpF M|CA CAP REM FROM ptN 3 OF LD 60lD AND 2.3 - l8 VARTABLE CAp
CH. TO 6 . 35PF/ A43O CHANGED TO A4OI/ 56PF REMOYED/ SERIES IO OHMS & 22PF ADDED,/ 240 OHM
CHANGED TO 9I OHMS,/ 1/2 BEAD ADDED TO BASE OF A4OI

Rit,,cvED z 22pF CA.PACITOR AtiD 10 Clit,; RES., NEAR PII! 1 OF LD 60t/ ?spl CAF ÂDDED SÀ1',î

FLA.CE, ACRÔSS 30 Ci-ii\i RESISI0R.

ALL 8 MBD 101 DIODES CX{AN@ TO HP 2835.

TAPING CHANGED FROM /g TO IC. LD6O1D CHANGED TO LD6O1E/ FRONT END CTRCUITRY
AROUND LD601E CHANGED I 720 OHI"I OUTPUT RESISTORS CHANGED TO 110 AND 91 ol*Is
CHGD TO 75 OHMSI

CTANGED 51OK ON IC PD PlN 3 TO 24OK RESISTOR.

HARDWARE CHÀNGED TO ACCOMODATE 79P SERTES REPLACEMENTS.

SEPARATED 62OCL AND 62OCLR PARTS LISTS ]NTO ..BASIC'' AND ''ADDER'' VERSIONS"

PARTS LIST UPDATED ONLY.
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