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l)pTE TO THE U_SER

tecroy Research systems is cornrnitted to providing uniguerre-
liabler state-of-the-art instrumentation in the fieLd of
high-speed data acquisition and processing. Because of this
Corunitrnent, 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 perf,ormance
of our products. 

r

l{hile the actual physical modifications or changes necessary
to J.mprove a model,s operation can be implemented quite rap-
ldly, the corrected documentation associated with the unit
usually reguires more time to produce. consequentll', this
manual may not agree in every detail- with the accomSranyj.ng
unLt,. There may be small discrepancies that vrere brought
about by customer-prompted engineeri.ng changes or by C'hanges
determined during caLibration in our Test Department. These
dlfferences usuall-y are changes in the values of components
for the purposes of pulse shape, timing, offset, etc', and

only rarely include minor logic changes. where any such in-
Consistencies exist, please be assured that the unit is cor-
reet and incorporates the most up-to-date circuitry. v-{hen-

ever original discrepancies exist, fuJ-Ly updated documenta-
tion should be available upon your request within a monttt
after your receiPt of the unit.

If you have any questions about the performance or operation
of this unit, rapid assistance may be obtained from our En-
gineering Services Department in Spring ValJ.ey, t{Y, telephone
IL4-425-2OOO, or from your local distributor in countries
other than the U.S.A.

teCROY RESEARCH SYSTEMS

F.
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NIM Model 622

Quad 2-Fold Logic Unitr.r.l r;

. /i.

r.l ili
\âi

l+i

r tl.

50 O inputs; require NIM fast logic level
(>-600 rnV)

2 pairs of bridged negative outputs; switched
current sourcei 50 fl; quiescently 0 mA;

logical I, -32 mA Per Pair.

1 individual normal output; 50 O; fuIl differential
tlpe current source; quiescently, 0 mA; logi-
cal l, -16 mA.

1 complementary output; 50 CI; quiescently -tr6 mA;
logical I, 0 mA.

vlidth adjust, 5 nsec to I psec; continuous to
600 nsec (1 Usec at end of pot).

Function switch determines I'AND" or "OR" operation.

#1 width standard NIM module packagei 7-8 watts
power consumption; utilizes 16 V' !L2 V, -24 v'

Common leading edge inhibit (veto); 50 Q; reguires
>-600 mV signal.
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INPUT CHARACTERISTICS

Number of Channels:

Logic lnputs:

Slow Bin Gate

Veto

OUTPUT CHARACTERISTICS

Bridged Negative OutPuts:

Fast Negative Timing OutPut

Complementary OutPut

GENERAL

Functions:

Maximum Rate:

Coincidence Width:

Double-Pulse Resolution

lnput-Output Delay:

Multiple-Pulsing:

Packaging

SPECIFICATIONS
NIM Model 622

QUAD 2-FOLD LOGIC UNIT

4, all identical.

Two, 50 .fl direct-coupled; reflections < 7"/o lor standard AEC fast logic signals

(-600 mV minimum) of 2 ns risetime'

Via rearconnector, with rear-panel, ON/OFF switch; quiescently +4 volts, clamp-

ing to ground inhibits logic unit; direct-coupled; risetimes and falltimes approxi-

mately 50 ns.

Front-panel connector permits simultaneous inhibiting of all channels; 50 O;

requiràs N|M-level signal (> -600 mV); direct-coupled; must overlap leading

edge of input signal that would otherwise cause the coincidence condition; must

precede input by approximately 5 ns.

2 pairs; NlM, quiescently 0 mA, -32 mA during output; duration, 5 ns to 1 ps,

continuously variable up to 600 ns via front-panel screwdriver control (nar-

rower widths possible at slight expense of amplitude); risetimes and falltimes

(ail outputs terminated in so o; typically 2.0 ns (max. 2.5 ns), 10% to 90%'

ôutput falltimes stightly longer on wide output durations. Width stability better

than -r O.2%f C maximum. UPdating.

One, NIM; quiescently 0 mA, -16 mA during output. Other characteristics

same as above, except risetimes are typically 1.5 ns (max. 2.0 ns) and minimum

widthis<6ns.

One; quiescently, - 1 6 mA, 0 mA during output. Other characteristics same as for

Fast Negative Timing OutPut'

Fan-in (2-fold); coincidence; inhibit.

110 MHz tyPical, inPut and outPut.

Determined by input pulse durations; total widths from approximately 1.0 ns up

without limit.

Less than 9 ns at minimum output width setting.

9.5 ns typical.

None; one and only one output pulse of preset duration is produced for each input

pulse, regardless of input pulse amplitude or duration.

tn RF-shielded, AEC/NIM #1 module (AEC Report #TlD-20893); Lemo-type

connectors.

-6 V at 450 mA; +6 V at 215 mA; -12V at 165 mA; + 12 V at 20 mA; -24 V at

85 mA.
Current Requirements:
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TJPDATING ADDENDA TO GENERAL DESCRTPTION OR SPECTFICATIONS

Current Requirements: The -24 V current drain is actualJ.y 95 mA as
opposed to the "160" mA indicated in the
specifications

Coincidence Resolving Time: The required minimum coLncidence overlap
time of t}:re 622 in the',And', mode is I.I nsec.

Resolving Time Jitter: r,The Resolving. Time Jitter, as defined in the
o Otrreration section of this manualr is +20 psec.

ENGINEEtr|ING DEPAF|TMENT
LeGroy Flaacarch Elylt€rna Eorp.
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OPERATION

Input CharacÈeristics

Logic Inputs: The Model 622 has direct-coupled, 5O n impedance inputs which
accept fast NIM togic signals (-0.6 V to -1.8 V) " These inputs, typically
driven from a discriminator or otheÉ logic unit, are protected both for
transient and DC signals up to +5 volts.' Since the input reflections are
less than 7z fox signals of as little as 2 nsec risetime' even the maximum

Ievel signal in the NlM-specified range for a logic input (i.e., -I.8 volts)
will reflect only approximately 125 mV, eliminating the probability of ac-
cepting multiple pulses corresponding to only one original input pulse.

Common Inhibit Input: The common inhibit input of the 622 requires NIM logi-
cal one input signals as described above. In order to inhibit. (veto) a coin-
cidence, the applied veto pulse must overlap the lea4inq edge of the input
signal that would otherwise cause the coincidence condition. Due to internal
delays, the leading edge of the veto signal should precede the coincidence by
at least 5 nsec. Consider the diagram below.

-r-

SI6NAL INPUT S1

S I GNÊL I NPUT S2

RFSUL TANT OVERL AP COND I T I ON

) 5xS

I
I

I

MIN.INHIBIT SIGNâLJ SHOTJLO PRECFDE
THE 0VFRL AP C0N0I T I0r\ BY >5 NSFC
AND SHOI.JL D COMPL FTEL Y OVERL AP
THF LEAOING EDCE OF THE
COINCIOENCÊ

INHIBIT INPUT SIGNAL INPUT OVERLAP REOUIRFMENT
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OPERATION

To veto signals when the 622 is set in the "oR, condition, the inhibit signal
must merely overlap the leading edge of any pulse it is to inhibit, suUjectto the >5 nsec delay mentioned above

Ou t Character stics

Bridqed Neqative Outputs: The Model 622 }ras two pairs of current source 50 floutputs, delivering -32 mA of current during the output and 0 rnA quiescently.
These outputs are of the switched current sàurce type, requiring rio qoi""".itcurrent and permitting extremely low power dissipation in the total circuit.
The standard switched current outputs 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 typicar outputs from 622 are approximated berow.

gv"

-75QuV 

-

Sf{ITCHFO CURRENT OUTPUT, AOJACENT SIYITCHEO CURRENT OUTPUT, ADJACFNT
OIJTPUl PAIR U['|TERVINATEDj oI,JTPUT PAIR TERMINATFD;

rR-2-5 NSEC;0vERSH00T <t5'/, 'rR-2.0 NSEC' OVFnSHOOI <lO./,

MODFL 6 22 OIJTPUT TTAVEFORMS

Using the typical output pulse shape following as a visual reference, LRS out-put shapes for current switched outputs (such as on Models 622, 62LLt 62LAL,
62LBL, 621 BtP) are set up to adhere to the following restrictions, with adja-cent output pair terminated into 50 O.

-2-
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AMPL ITU0E' -7@OuY1A1 -850uV-

0vERSH00T: B<lO/. 0F Ai C 00FS N0T
RÊACH -600vV

R I SET I ME : <2.5 NSEC.

FALLTIME: <2.5 NSFC. AT MINIMUM VIIOTH.

MINIMUM TlIDTH: YlMIN (FV{HM) <5.0 NSFC.

MAXIMUM }TI0TH: IYMAX (FWHM) - I USEC.

Fast Nega tive Timinq Output: The fast neqative timing output on the 622 Ls

a full differential type current source output. Its name or iginates from the
contrast in risetime (1.3 nsec vs. 2.5 nsec) between it and the other 4 neqa-
tive outputs on tlne 622. Because the risetime is much faster, there is less
timing inaccuracy that would be created by the nominal "thresnold" levels of
subsequent time measuring circuits.

Complementary Output: The single complementary output is actually the output
ffiroftheotherha1fofthedifferentialpàirsupp1yingcur-
rent to the fast negative timing output. It is a 50 0 output with quiescent
level at -16 mA, and logical 1 at O mA. Risetime and other characteristics
are sjmilar to that of the fast negative timing output.

Output Width: The output range of the Model 622 its 5.O nsec to I Usec' con-
tinuously adjustable via front-panel potentiometer. 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 indicate
continuous adjustment up to 600 nsec, with a =1 Usec setting at the far end of
the pot.

Output width Uncertaintv

The main contributions to output uncertainty in the Modet 622 are a function of
external conditions. Variations in both temperature and NIM bin voltage can

-3-
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OPERATION

cause slight changes in output width with consequences that may be adverse to
subsequent coincidence measurements. If the output pulses are to be simply
counteê, then the leading edge is the important factor and width variations
are uni:nportant.

The figure below indicates the uncertainty in output width of the 622 as a
function of reasonable variations in temperature and supply voltage. Since the
622 has power supply regulation in it and is very well temperature compensated,
the width variations are quite insignificant.

lTIDTH UNCERTAINTY
AT 100 Ns.

2 3 4 5
+7 .5 aY'/,

-5.0
lf IDTH r) c

tTNCFRTA I NrY
INIOF
PRFSFT
DURA T I ON -2.5

-5-0
.-7.5

aT oC

5 to t5 2t 25

V- ïv I DTH vAR I AT I0N rt I TH TEMpERATURE

N ,,IDrH 
'ARIATIoN 

riITH suppLy voLTAGE

COMBINEO VARIÊTIONS

Usaqe of Bridqed Negative Outputs Drivinq a Sj-ngle Cable : In applications
where it i s necessary to drive very long cable lengths from a logic unit output
it is conmon to use only one half of the bridged 32 mA output and to leave the
other half unterminated. This effectively sends aJ,L 32 nA into the one cable,
giving nearly a double amplitude output. It is important to know that the 622
has clamp diodes that limit the output arnplitude so as not to saturate the out-
put transistors. This limit is approximately -1.4 volts. It cannot be assumed,
therefore, that the 32 nA into one SO-ohm cable will give a 1.6 volt output
signal.

-4-
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INIlIÂL SET-UP
IA ÂT TOI

INPUT â

INPUT 8

OUTPUT

INPUT â

INPUT B

OUTPUT

T9 rt
A'I O'/..12 FIRING
tA DELAYEO TO iT)

rg f2
INPUT â

A1 5O'1 FIRING
IA OFI-AYFO TO i?' TI

INPUT B

OIJTPUT

11 T3
INPUT â

AT 997.-1Aî',/. FIRINC
in orlnvEo to T3)

ro ï2
TNPUT B

CO I NC I DFNCE CURVE
OVERL AP I{AVFFORMS

OUTPUT

Coincidence Curve Method of Measurinq Resolving Time: An alternate method
used at LRS to measure the resolving time and time jitter involves making a
coincidence curve and then measuring its t'risetimet' and t'falltimet'. Two
pulses from a single source are initially separated in time and fed into the
inputs of lùlne 622, at the same ti:ne being êollectively counted in a scaler
(see diagram folowitg). T:ne 622 output is also counted into another
scaler channel.

PUL SE
CF'NFRâTOR

DISCRIMINÊTOR
SCAL

BLOCK DIAGRAM COINCIOENCF OVERTAP MEASURFMENT TilSCALER

FIXFO L RS
MODEL

622

IN
OUT

IN
LRS

MODFL
255 I

IN

IN

L RS
MOOEL

t61

IN

0trTS

PASS I VE
OEL AYS
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As one pulse is delayed more and more, the two pulses become more and more
coincident; by comparj.ng the counts in the two scaler channels at different
delày amountsr'a curve can be made representing Rate Ou te In vs . Time Delav
where the time delay is measured from the trailing edge of Pulse A to the
leading edge of Pulse B. (The prgvious waveforrn diagram is valid for this
measurement also, except Pulse A delay should be continued until its leading
edge is past the traiting edge of Pulse B.)

The resultant coincidence curve for this meâsurement wouLd appear as follows:

The minimum coincidence over or minimum resol time of the logic unit
is defined as one- lf the di fference between the sum of the input pulse
widths and the coincidence width measured above. Alternately (but with more

difficulty), if tg represents the time at which pulse A trailing edge and
pulse B leading eàge ar" exactly coincident in Èime, then the mi{rimum resolv-
ing time is equal to t2-tg.

tl tl

TA - INITIAL TIMÊ OF NON-OVERLAPPED
CONOITION

T1.T6 - TIME JUST YJHERE THE 622 BEGINS TO

DETECT THAT THE TWO PULSES ARF CO-
INCIOENÎ. ( I.E. THE 6'T. FIRING L IMITI

T2.T5.- TIME AT TTHICH RATF OIJT EOUALS 5O'/'. OF RATE I N. ( I .8. 5g'/. TR I GGER I NG }

13. T 4 - T I ME JUST YJHERE THE 622 êt IIAYS
DETECTS EOTH PULSES A ANO 8 IN CO-
INCIDENCE (I.E. IAO'/, FIRING POINT)
THE COINCIDENCE tvIOTH }I IS OEFINEO
AS THF DURATI0T{ BFTWEEN rHF 502
FIRINË POINTS ( I.E. T5-T2)
THF RESOLVIN6 TIME JITTER IS THF
TIME OURATION BETTJEEN TI ANO T3

TO T1 T2 T3

CO I NC I OFNCF OVERL AP
MFASURFMFNl IlAVFFORM

T4 T5 T6

-7-
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If both input pulses A ancl B are identical in shape, and if the inputs to
the coincidence unit are identical, the trailing edge side of the coincidence
curve should be slzmmetrical to the leading edge side. If they differ, the
larger one (either 08 to 100% or 100g" to O%) is specified as the resolving
time jitter.

It is important to note that the major contribution toward resolving time
jitter in typical logic units is the instability of the "threshold" level of
the differential amplifier following the input I'ANDrt stage, particularly for
inputs with slow inherent risetimes (i.e. , > 2 nsec). In ti;re 622, a true high
sensitivity discriminator is used which has a very stable and jitter-free
threshold (the LD6OIC hybrid used in all LRS multichannel NïM discriminators).
For this reason, the resolving time jitter of the 622 is quite small.

Timing Characteristics: Maxjmum CW rate capability of the 622 is guaranteed
at 100 MHz. Typically, the maximum rate is 110 l4Hz, with some units being
capable of operation up to 120 MHz for small bursts of input pulses. The
measurement for maximum rate is made by applying pulses to one of the two in-
puts, with the mode switch set in the "OR" position.

The double pulse resolution (DPR), as opposed to CW rate capability, actually
defines the speed of a logic unit in high energy physics applications, since
the double pulse or the pulse burst is apt to occur. whereas a CW input pulse
train would be unlikely. For a logic unit in the "AND" mode, the coincidence
width of the input pulses would limit the doubLe pulse resolution of the unit.
Each input itself is capable of operation at a 1I0 MHz C!ù rate and a DPR of
9 nsec. This measurement is made by setting t:he 622 in the "OR" mode, putting
in two 4 nsec FI,rlHM pulses spaced approximately 1O nsec apart at the half maxi-
mum points (i.e., -375 mV for a -750 mV input signal) and finding how far this
l0 nsec time difference can be lowered before tlne 622 output pulse achieves
only a 50% firing rate (i.e., Rate Out,/Rate In = 0.5). Alternately, with the
622 set in the "OR" position, two pulses can be fed from different cables into
the tvro inputs. By varying the time from leading edge of one (half max. point)
to the leading edge of the other, the DPR can be measured. Care should be
taken to use pulses of as narrow a width as possible when measuring minimum
double pulse resolution.

Packaging: The 622 Quad Coincidence Unit is packaged in a #1 ufu modul-e with
Lemo-type connectors. Due to front panel space limitations, the 622 Ls noL
offered with BNC's.

-8-
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OPERATION

Po$rer Requirements: The current usage of the 622 Ls low enough

ffies per standard 96-watt NIM bin offering 5 A

of +L2 v, and I A of +24 V. Povter calculation works out to 7.8

à"." 
""a'exceed 

the B-watts recommended by the NrM standard for

to permit the
of+6V,2A
watts, which
the maximum

power dissipation for a single NIM slot'

Recommended, Use of the NIM Po\iler Bins: It is highly recommended to keep any

NIM bin at as constant a temPerature as possible, using air conditioning in
the trail"er or experimental stption and definitely using fans to assure an

air iLow through all modules in every bin' ElLmination 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 Pot'ential
failure of components in the modules due to excessive heating for extended

per iods of time. Despite the fact that aLl- componen ts are pre-aged and burned-

in before insertion into LRS mc'du1es, and the modules themselves 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.

-9-
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FI'NCTIONAI, DESCRIPTION

General

Each of the four channels of the Model 622 i-s composed of four basic sections:
The Input Logic-Leve1-to-Analog Converter, the Discriminator Stage, the Timing
or pulse-Former Stage, and the output Stage. A block diagram of the ModeL 622

can be seen below, and a complete schematic can be found at the end of this
manual.

Input Logic-LeveL-to-Analog Converter

The input stage accepts two inputs, and (via a two diode current switch) re-
moves one unit of current per input from the resistor diodes connected to the
-IN of the LD6OIC. The result is that with no inputs, the voltage at -IN is
near. zero volts, with one NfM-Ievel input the -fN voltage will go to aboub
-250 mV, with two inputs it goes to about -450 nV to detect the existence of
two rime coincident inputs (AND mode).

-10-
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FUNCTTONAI. DESCRIPTION

Discriminator and Pulse Standardizer Staqe

The discrirninator and pulse former stage is based on the LRS Mode1 LD601C
hybrid. This unit contains aII of the circuitry of the discriminator as is
functionally presented below. The threshold level is set by changing the
voltage bias on a fast differential amplifier which has a small amount of
internal positive feedback to provide regeneration at, threshold. In actual
operation the Vn is grounded, and the threshold level is determined by the
2.5:I (eNOl or 4:1 (OR) voltage clivider (composed of the switch seLected ex-
ternal 150 ç; or 300 O resistor and the internal lOO O resistor) operating
from -0.8 volts

:9

t2 rlN

tl -lN OtrTPUT

INI.IIBIT

to

i4

l)

Br- 0CK 0I AGRAM-
LD69I DISCRIMINêTOR I.IYBRID

I

r v4
RFSET

3

hlhen an input signal applied to -IN is equal to the threshold voltage at +IN
the ampllfier output will begin to go positive. This will force +rN closer
to O volts, which increases the differential input voltage in such a direc-
tion that the output 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 AMPL. OUT point (Pin 6). The quiescent leve} should
be nominalLy -2.4 volts going to -1.6 volts during the putse^ The leading edge

-11-
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FT,NCTIONAL DESCRIPTION

of this output sets the latch circuit which is used as a pulse width stand-
ardizer. Before the araplifier and the latch can be set, the inhibit inputs
(used for the bin gate and veto) must be off. The required leve1 at Pins 7

and 16 of the LD601 must be 0 to -1.6 V to enable, and -2.5 to -6'0 to dis-
able. The purpose of the first inhibit is to avoid generating a low fevef
transient at the output associated with the leading edge of an amplified in-
put pulse inhibited at the dV/dE stage on1y. (fhe common inhibit driver
l=olia." a level shift so that O volts at the bin gate or -600 mV at the
veto input will inhibit, greater than +3 volts at the bin gate input or 0 volts
at the veto input wilt enable.) Once the latch is set, a latch OUTPUT is
available to start 1,he 622 timing stage. The OUTPUT amplitude and leading
edge should be similar in appearance to the AMPL OUT abover but the width of
the output will be fixed independent of the input width. Internally, 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
external sectign of RC time constant and voltage levels at Pin 3- It is set
at approximately 3 nsec in the Model 622-

Older 622,s used LD6O1B hybrids, while more recent units use LD601C's. These

twc hybrids are identical and interchangeable.

Timinq Stage

The timing or pulse-forming stage of the 622 utilizes three stages of MCl692

MECL receiver for amplifying and shaping. The timing is done by first charg-
ing a 33 pf capacitor with the pulse from the LD601C (via one MCl692 stage)
and the differential stage (composed of two A430 transistors) untif it is
clamped by the FD777 diode to a voltage set indirectly by the front-panel
width potentiometer (vi-a two stages of 747). The <lischarge rate is set by
the current source stage composed. of the width potentiometer, one stage of
747, t;ne current source transistor, and its associated 604-ohrn emitter.resistor'
The actual current is varied from near zero (for the I psec maximum width) to
about 10 mA (for the 5 nsec minimum width). Thus, simultaneously, 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 width control- An in-
ternal trim resistor, T, sets the minimum width to 5 nsec. The effect of the
2N5962 and the diodes associated with it are to provide fast recovery of the
timing capacitor. The L6g2 ECL amplifiers are interconnected in a manner to
provide stable leading edge timing and fast risetimes and fallt-imes of the out-
put pulse. The first amplifier (output pin 3) provid.es final shaping and

standardization of the pulse from the LD501C to the timing stage, as well as
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TUNCTIONAL DESCRIPTION

driving the output stage directly via a second 1692 amplifier (output, pin 14).
This provides a prompt output pulse for the duration of the 6O1C output, in-
dependent of the delay encountered in initializing the timing stage. Before
the 601C output is over, the timing capacitor is charged, causing the third
1692 amplifier (output pin 15) to now maintain the pulse level to the output
stage (using emmitter ORing until the timing capacitor is subsequentty dis-
charged to a sufficiently row 1evel (approximately -2.0 volts) ). At this
point (because of regeneration) the third amplifier prornptly switches back
to its quiescent off condition, terminating the output pulse.

Output Stage

The output stages of the 622 utilize two different Eypes of circuits. The
single normal and complementary outputs use a conventional differential stage.
This stage requires a continuous 16 mA of current which is quiescently avail-
able at the complementary output connector. During an output purse, the
Mc:i692 receiver 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 cur-
rent frorn the complementary to the normal output connector for the duration oi
the pu1se. The other two pairs of outputs each supply -?2 nA of current during
the pulse, because at this t:ime the bases of the two A43O transistors are at
-rl;f: volt,s. The emit,ters are- therefore at about -2.4 volts. This ptaces
about 600 mV across each 16-ohm emitter resistor, and the resulting 32 mA will
be available at each output connector pair for the duration of the pulse.
Quiescently, the bases of these transistors are aE -2.4 volts; therefore, there
is only a -600 mV 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 with-
out output Ioads. Without the diode path for the current d.uring the pulse,
even on a single outpuÈ stage, the current would have to be supplied via the
transistor base' which would severely load the driver and not allow propeï
drive to the remaining stages

The amplitudes of the Model 622t s can be trimmed, if necessary, with resistors
(labeled T) in parallel with the 1O-ohm emitter resistors.
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FUNCTIONAL DESCRIP'I..I ( )N

I rrternal Power Supplies

Four internal power supplies are used to generate the -0.8r .-2.35, -3.0, apd
-f1.5 V which are special bias voltages used by the four channels. These
stages provide voltage regulation and tracking and provide proper temperature
compensation for the other sections, particularly the width and threshold
circuits. They depend to some degree on uniform heating of the entire circuit
board. Heating loca1 areas of the board may cause drifting, but during use in
a normal bin environment, these supplies compensate to stabilize operation. In
all cases, the power supply uses,a LM3O1 operational amplifier to maintain the
output voltage of a series-pass transistor equal to an input reference voltage.
The reference voltages are adjusted via individual potenti-ometers or trimrned
resistors

If l:he -6 voltage is sequenced on before the +6 voltage, the LD6OLC may be
fort:ed into a DC latched condition. To prevent this, a relay contact does
not supply the -6 vDc untiL the relay coil, operating from the +6 vDc, is
ener:gized. This insures that the +6 Ls up before the -6 in any pohrer-on se-
quence.

-r4-
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STANDARD DRAFTING SYÀ,iBOLS, ELECTRONIC

o--

-)>-

Connection to ony givcn voltogc.

Linc ending ot the edgc of the rhcet
indicotes continuonce on onothcr
shcet.
Mole pin or cord edge contdct'
Femolc pin, socket or cord cdge
connector.

Cooxiol conncctor.

-+l-- Diode, signo! or rectificr.

Diode, zenêr.

+ Diode, tunnel.

Diode, snop.

Light emitting diode (LED).

No connection.

NPN Tronsistor.

Connection.

a PNP Tronsistor.

{AA. Resistor, l/4W, *5o/o, volue in ohms
(unless specified othcnrise).
Resistor, l/4W , *,lo/o, volue in ohms
(unl ess specified otherwisc).

Resistor, vorioble, ony type.

-"^/
Field effect tronsisior, P Chonnel.

8/
Field effect tronsistor, N.

Resistor, vorioble, ony lype.
82

Copocitor, ceromic disc. Value in

-{ F microforods (unless specified other-
wise).

-(^Y1- Air choke.

-rffi- Ferrite beod.

à€
Copocitor, vorioble. Volues in Pico-
forods (unl ess specified othenrise).

_rYn- Ferrite core choke, Z 500 ohms

when f > 60 MHz (unless other-
wise indîcoted).
Ferrite core choke , 40 uH, (unless

otherwise indicoted).

+, , Copocitor, polorized. Volucs in

-J f- microforods/volts (unless spccificd
of herwise). -ffi-

ENGINEERING DEPARTMENT
LeGroy Research Systems GorP.
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STANDARD DRAFTING SYMBOLS, INTEGRATED CIRCUITS.

TRANSISTOR - TRANSISTOR LOGIC 0TL).

Thc drofting symbols used orc potterned ofter MIL STD 806, with some modificotions.

Shown bclow ore somc of the more commonly ured symbols. Letter designotions in the lC

,yrUot, correspond to thosc on the printed circuit loyout. (ln the cose of multi-chonnel

.ir"ritr, the jesignotion will normolly consist of two letters, the first one being chonnel

identificotion.) pin 
"onn""tions 

orc identified by the number locoted on input ond output

lines. (For outline drowing, see nelt poge)'

positive logic nototion is uscd. Logicol 'r0rr is nominolly zero Volts ond logicol "1 "

is nominolly 2.5 Volts.

Supply voltoges of lC's ore shown in o toble on eoch schemotic.

2-lnput Positive
NAND Gote

2-lnput Positive
AND Gote

1-l Poritive
NAND Gote

2- lnput Positive
NOR Gote

2 -lnput Positive
OR Gote

4-lnput Positive
NOR Gote

lnverter or

Inverting Buffer

Non-lnverting
Buffer

Excl usi ve
OR Gote

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

2-lnput Positive NAND
GoretN/Open Collector

2-lnput Positive O R

Gote W/Open Collector
Non lnverting Bu ffer

W/Open Collector

ENG I NEERING DEPARTMENT
Lecroy Research Systems CorP.

Spring ValleY, New York
D -2
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STANDARD DRAFTING SYMBOLS, INTEGBATED CIRCUITS

EMInER - COUPLED LOGIC (ECL)

Thc drofting rymbolr urcd orc pottcrncd sftcr MIL STD 806, with somc modlfl-

collons. Shown U"tâ* orc romc of thc morc commonly used symbols. Lctter d.csigno-

rloni ln thc lC symbots concçond to thorc on thc printcd circuit loyout. (ln thc corc

oiirltl-"honnci clrcuiir, thc dcrignotion will mrmolly conrist of two lattcrr, thc

ftrrton" bclng chonncl ljcntificotlon.) Pin conncctlonr orc idcntificd by thc numbcr

locoicd on input ond oufput llncr. (For outlina drorlng, lcc ncxt Pogc).

Loglcol ,,0u ir nominolly -0.8 Volts ond loglcol "1" is nominolly -l .ô Voltr.

Srpply voltogor of lCtr orc rhown in q toblc on coch schemotis.

2 - lryut Gotc.
Ncgotlvc AND (Poritlvc OR) Gotc.

2 - lnPut Gotc.
Ncgotivc NAND (Poritlvc NOR) Gotc.

4 - lnput Gotc.
Ncsotlvc AND/NAND (Pocitivc OR,/hlOR) Gotc.

Diffcrcntiol
Ampllficr.

Opcn cmlttcr outputs orc ldcntificd by on osterisk (*) on thc output connection '

2 - lnput Ncgotlvc NAND Golc.
Wlth Opcn Emlttcr.

A - lrPut Gotc.
Ncaotlvc AND/NAND (Poritlvc

OVNOR) Gotc.

ENGINEERING DEPARTMENT
LeGroy Research Systems CorP.

Spring ValleY, New York
D-3
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r Rc u r T s'

EMITTER COUPLED LOGIC (ECL).

Flip-Flops ond other MSI integroted circuits ore generolly drown os o-rectongulor

box wirh connections morked inside the outline. Some obbreviotions orc: R - Reset (or

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

below. See the monufocturerrs specificotion for odditionql informotion.

J-K Mostcr-Slovc
Flip-Flop

BCD-To-Decimol
Dccodcr-Drlvcr

Binory Countcr

Oricntotion of pïn numbers of ony DIP (Duol-ln-Line-Pockoge) is shown bclow.
Pin I will normolly bc idcnrified on ihe printcd circuit boord.

is
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ohE
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EHGINEERIIIû CHAHCE ORDERS

,/
MODEL GZZ C

LeCROY RESEARCH SYSTEMS CORFORATION
wEsl ?{Y^Ctç t{É'rv TOir

DRAWTI

CHECXED

OATE

DllAWlllO l{o.

REVISIONS TOSCHEI/IAT.IC, PARîS IIST'Ai{D ASSE}iBLY DRAVIII\iG TO COIVIPLY'dIt.'H CHANçES 1,0
Piio'roTYPE. INCLUI]HS REINS',T'ATING )"2 - 18 pF CAPACII'OR A',I' V"ÇI6g2. pARl,S LIS'I'
ONLY: HARD''dARE CORREC'IED, WIItES INCLUDED.
2 K RESISTOR ADDED TO REPLACE ,T,' RESISTOR AT LD601E, PINS 7 ',I0 t5 (-.BV).
REPLACED Tlrl0 HP2B35's 0l{ RAMP BUS (PIN 13 0F I.C.A.) WITH HP2811 DI0DES

SILVTR LEI4O SIGNAL RING ELiI4INATID

LAYOUT CHANGED FROM /B TO /C FOR EASE OF FABRICATTON.

CORRECTED SCHEMATIC (SHEET 1 OF SCHEMATIC AFFECTED).

't

6-zg-26

B-30-76

5-3-77

10-72-77
L2-I-77

5-8-78

DESCRIPTIONECO NO. OATE

1001

1C?L) I

)22

386

494

540


