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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
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factory within 3O days of reccipt of equipnlcnt.
All questions concerning rcpairs or replacenrent parts

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

service. Please include thc Modcl Type, Serial Number,

and ECN (Engineering Changc Number) with all rcqucsts
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NPTE TO THE USER

LeCroy Research Systems is comnitted to Providing unique're-
liable, state-of-the-art insHrrmentation in the field of
high-speed data acquisit,ion and processing. Because of this
Cffinitnent, and in resPonse to information received fron the
users of our equipment, the Engineering Department at LeCroy
is continually seeking to refine and imProve the performance
of our Products.

!ûrile tfue actual physical nrodifications or changes necessary
to improve a mdelrs operation can be implemented quite raP-
idlyr the corrected documentation associated with the unit
usually requires more time to produce. Consequently' this
manual may not agree in every detaiL with the accompanying
unit. llhere may be smalL discrepancies that were brought
about by customer-prompted engineering changes or by c'banges
deternrined during calibration in our Test Department. These
diff,erences usualLy are changes in the values of comptnents
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-
recÈ and incorporates the most up-to-date circuitry- 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 questions about the performance or operation
of ttris unit, rapid assistance may be obtained from our En-
gineering Services Department in Spring ValLey, NY, telePhone
1L4-425-2OOO, or from your local distributor in countries
other than the U.S.A.
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NIM Model 2221222N

Dual Gate Generator

FULL sCALE wrDTH switch: selects output
width range. In conjunction with Vernier
Width, provides an outPut continuously
variable from 100 nsec to 11 sec. Also
selects LATCH mode.

Vernier width potentiometer

Test Point: Provides a DC voltage related
to the gate width in ? of FULL scALE
WIDTH switch setting. See conversion
chart.

START
NIM

and STOP Inputs: Each accepts fast
or TTL levels.

OR Input(fast NIM 1evel): Extends the
preset gate output duration by the
amount of time that the oR signal
exceeds the preset widt.h.

BLANK Input (fast NIM level): The portion
of the output overlapping this pulse is
suppressed. Delayed output is also sup-
pressed, but this may be disabled bY
factory option.

USY Indicator: Red LED which lights when
gate output is present, even if extended
by OR input.

Complementary fast NIM Ievel output.

Fast NIM level output.

Standard TTL Ievel output (quiescently
Logical 0).

Delayed Output: Fast NIM Level pu1se,
t0 nsec wider delivered at the trailing
edge of the gate.
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NIM Model 2221222N1 222NL

Dual Gate and Delay Generators
* No deadtime* Responds to TTL or fast NIM inPuts
* 'rOR" input to permit extending gate with external signal
* Fast NIM (normal and complement) and TTL outputs
* NIM level blanking input
* NIM level delayed output
* Built-in bin gate drivers* Presettable gate durations from < 100 nsec to > 11 sec
* Front-panel monitor point to permit determination of gate duration

with standard voltmeter** Does not require 6-volt NIM bin

The LeCroy Model 222 Dual Gate and Delay Generator provides two complete delayl
gate channels in a single NIM module, combining in one compact package many im-
portant features formerly requiring separate expensive circuits.

The Model 222 eliminates the problems exhibited by previously available gate genera-

tors. There is negligible recovery time associated with the unit at any width setting; it
may be retriggered immediately after the gate returns to its quiescent state in all

ranges. Each channel of this single module can also be used to provide delays and

gate outputs and to drive bin gates in its own bin and several external bins. ln addi-
tion, an "OR" input for each channel permits the gate and delay interval to be ex-
tended by an external input.

The Model 222 provides a range switch and a screwdriver-adjustable potentiometer to

permit continuous adjustment of gate durations from less than '100 nsec to greater

than't1 seconds. The approximate gate setting may be easily determined without an

oscilloscope by means of the front-panel monitor point which provides a DC voltage
related to the gate duration. A conversion graph is enclosed with the unit." ln addition

to preset width ranges, the range switch has a "latch" position to provide a continu-

ous gate controllable by either the "Start" and "Stop" inputs or by the "Start" and
"Stop" pushbuttons.

The Model 222 is packaged in a NIM standard #1 width module with Lemo-type con-

nectors. lt is also available ina #2 width module with BNC or Lemo connectors as the

Model 222N and Model 222NL respectively.

" Front-panel monitor point available only in single-width version.

october 1977 BNC version has front-panel locking potentiometer'

I nnov ators in I nstr u mentation

LeCROY RESEARCH SYSTEMS CORPORATION. 700 SOUTH MAIN STREET' SPRING VALLEY, NEW YORK 10977
TWX: 710-577-2892 CABLE: LERESCO TELEPHONE: (914) 425-2000
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SPECIFICATIONS
N I M Model 222t222Nt222NL

DUAL GATE AND DELAY GENERATORS
EACH CHANNEL
INPUT CHARACTERISTICS
Start lnput:

Stop lnput:

Blanking lnput:

"OR" lnput:

OUTPUT CHARACTERISTICS
Gate Outputs:

Delayed Output:.

Presettable Gate Durations

GENERAL
Recovery Time

lnput-Output Delay

Manual:

Bin Gate Driver

Channel Select Switch

Busy lndicator:

Packaging

One: responds to both fast N|M-level and TTl-level inputs.

Fast NIM lnput Requirements: Greater than -600 mV enables; minimum width 5
nsec; 50 .f) impedance for any input from + 100 mV to -5.0 V.

TTL lnput Requirements: Greater than +2.5 volts enables; minimum width approx.
20. nsec; high impedance for any input from +400 mV to +6 volts. (Requiràè +s
mA at +2.5 V.)

one: characteristics same as for "start" input. used when range switch is in Latch
position. Can be used in Preset position but will cause a ,,delayed stop".

one: Requires fast N|M-level inputs (= -600 mV) 50 o impedance; blanks all out-
puts which occur during its presence, including the delayed output.- Maximum
blanking rate, 80 MHz.

one: Requires fast NIM-level inputs (= -ooo mV); 50 o impedance; extends preset
gate duration by the portion of its input signal that occurs after tlre preset ôutput
time.

one standard fast N|M-level output (quiescently 0 volts; -750 mV during pulse) of
approx. 2 nsec risetime; falltime slightly longer on wide widths.

one complementary fast N|M-level output (quiescently -7s0 mV; 0 volts into 50 o
during pulse).

one TTl-level output (quiescenily 0 volts; > +2.s volts into 50 o during pulse).

Delivers 10 nsec (FWHM) fast N|M-level signal into 50 f,). occurs approximately at
the trailing edge of _t[e, preset or start-stopgate output (including âriy gate exien-
sion due to input "OR"); < 2.5 nsec risetime.

continuous from < 100 nsec to > 11 sec. plus latched position; full-scale switch
determines range. On single-width version, screwdriver-adjustment vernier permits
fineadjustmentfrom <1C./"to>110/.ol full scale(screwdriverincluded). Front-
panel test point gives DC voltage related to gate width (in 7o of range switch set-
ting). Conversion chart included with module.-On double-width versio-n, front panel
locking potentiometer replaces the screwdriver adjust pot and monitor foint. output
width jitter, approx. 0.05% of setting.

None; unit may be retriggered immediately after gate output returns to its quiescent
state.

14 nsec.

Front-panel "start" and "stop" pushbuttons permit manual operation when full-
scale switch set on "latch", and single-shot presettable operaiion when full-scale
switch is in any other position.

Each channel has one rear-panel Lemo-type connector which switch selectably
drives external bins in either normal or inverted direction. Logic 1: < 1 volt al 20ô
mA; logic 0.5 volts into high impedance (2 kO).

Rear panel 3-position switch (A/B/OFF) determines which channel drives the bin in
which the Model222 is located.

Front panel LED remains on when gate output is present, even if extended by "oR"
input.

Model 222: N|M-standard single-width module; Lemo-type connectors.
Model 222N: N|M-standard double-width module; BNC- bonnectors.
Model 222NL: NIM-standard double-width module; Lemo-type connectors.

+12 V at 95 mA +24 V at 45 mA + 6 V at 235 mA (drawn from
-12 V at 180 mA -24 V at 80 mA +12 V if unavaitabte)

-Blanking of the delayed output may be disabled by factory option.

Current Requirements:
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OPERATION

A. INPUT CHARACTERISTICS

1. START and STOP InPuts

The START and STOP inputs respond to either fast NIM* or TTL level inputs.
Since the Model 222 input cj-rcuit automatically responds to either type of
sigmal , no switch selection or internal change is necessary. A fast NIM

input "sees" an impedance of 50 O, while a TTI, input "seês" a high impedance.
fté mf, input requires 5 mA at, +2.5 V, increasing s1i9ht1y as the input
voltage is j-ncreased (i.e. , 5.75 mA at +3.5 V). Protection is provided for
currents of up to t5 A for 1 Usec by a 47 O series-terminating resistor'
clamBing at 0 voLts for negative pulses and at +6 volts for positive pulses.

It'is important to note that the STOP input (or STOP pushbutton) is only
intended for use with the FULt SCALE WIDÏï switch set in the LATCII mqde.

Hotrever, if a Stop is applied w.hile an output is present with the FULL SCA],E

V{IDtII switch set at a finite ïaîgêr the output pulse will nevertheless be

tenuinated, but only after a slrr:rt delay.

2. BIÀNK InPut

Ttre BIÀNK input responds to fast NIM level* inputs. Input impedance is
50 O, and ilput protection extends to at least t5 volts. The blanking
input suppresses only the portion of the Model 222 ouLput pulse occurring
auitng the blanking interval. The delayed output pulse is also suppressed
on the standard unit, but this nay !e disabled as a factory option upon
special request.

3. OR Input

The OR input responds to fast NIM leveI* inputs, has a 50 i) impedance, and

is protected to at least +5 volts.. Its specific function is. to enable the
os.r to easily extend the preset output width on the basis of ext'ernal
criteria, (e.g., extenùing an input inhibit to scalers or other data
acquisition modules while a computer readout is still in progress).

* Fast NIM Levels:
TTL Levels:

-12 mA < Logical I < -36 mA

+2.OVcLogicall<+5.0V

December, L976 1-1
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OPERATION

B. OUTPT'T CXIARACÎERISTTCS

L Gate Outputs

a. General

llhe Model 222 provides one standard fast NIM 1eve1 output (quiescently
O volts, -750 mV during pulse) of approxirnately 2 nsec risetime' one

complementary fast NIM level output (guiescently -750 rnV, O volts during
pulse), and one TIL level output (quiescently Ovolts, >*2.5 volts into
SO n during pulse). The faLltjme of ttre fast NIM outputs is generalJ-y
similar to the risetime, except at large output widths where ttre Model 222

timing stage causes a slight degradation of the falltime.

b. Gate Durations

preset. output durations extend from <1OO nsec to >11 sec and are determined
by a combination of the FIILI, SCALE WIDTH selector switch and the screwdriver-
aâjustable vernier. On the BNC version (Model 222N) r a lock-in potentiometer
r"11..." the switch and vernier, givj-ng direct visual indication of output
wiàtfr setting. On.the IEVro ModeL 222, a DC 1eve1 avail.able at the front-
panel test p,oint gives an indication of the output width setting as_ a

lercentage of the FULL SCAIE WTDSH switctr setting, from approxirnately
fOt to lLoe". The conversion chart representing this test point output
is shovm on the followinq Page-

When the output width range selector switch is set in the LATCII posltion,
tlre output width of the Morlel 222 is determined by either the START and STOP

pushbuttons, or the START and STOP inputs. Once "started,", the l4odel 222

âutput wiIJ- stay on indefiniteJ-y until "stop5:ed" or until power is turned off.

December t L9?6 t-2
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Model 222-Dual Gate Generator
CONVERSION CHART
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OPERATiON

2" DelaYed OutPut

lltre delayed output (DEL) delivers a 10 nsec II.WHM (rull W:idth Half Maximum)

fast NrM revel sigrr.r into 5o o. lrtre reading edge' of this butput occurs

shortl-y before.thÀ trailing edge of tle,,ormâl gate output pulse' In other

words, its leading edge occurs a few nsec befotà tn" normal gate output is

fully completed. This characteristic is necessitated by internal- circuitry
which actually creates the full g"i" ""aput 

width from the addition of an

internal pulse generated by the âelayed output onto a slightLy shorter-than-

settinggateoutput.ThistechniqueenablestheModel222toperformina
mode e:*tibiting 

-,,o 

'""o'"ry 
time, which permits a second output to appear

instantaneously after the first output ends'

,lItre delayed output is normally suppressed by the BI'ANK input' but tlris
featuïe may be disabled uy factory opÈion. This output is often useful for
creating a "delay and gate generator" using two channels of the Model 222'

In this câsêr either the deLayed output or the complementary cutput of
channel I can be fed into ttre START input of channeL 2 of the Model 222 lo
create an output pulse of specified width occurrj-ng at a time determined by

the output width ietting of Channel 1. More standard applications invol':e
using the delayed output to trigger a computer readout cycle, as a reset
pulser oï âs a "flag" pulse to inaicate the completion of a data acquisition
interVal.

3 Bin Gate Driver OutPuts

a. For Remote Bins

lllre Mod.el 222 px.ovides a rear-Panel LE!4O connector output which switcb-
selectably drives external bins in either the normal or inverted direction'
For the nànnal direction, the Model 222 w-II clamp 2OO mA for a Logical I
(Iess than I volt). A Logical 0 is a high:impedance open-co1lect'or-t1pe
outpuÈ. e Z tO resistor provides pullup to +5'2 vo1.ts'

NOTE: The NORI4AI position disables the driven bin for the duration of the
Mode1 222 output. The INVERTEDE;it'ion enables a normally disabled bin
during the gate output interval.

b. For Driving the Local'Bin

Either channel 1 0r ChanneL 2 0f the Model 222 can drive ttre bin from which

the unit is powered. A rear-panel 3-position switch selects.which channel,
with the third trrcsition (OIl.) available to Cisassociate the local bin from

the influence of the Model 222. The NOR!,IAL position serves t'o disabl-e the
driven bin for the duraÈion of ttre Model 222 gate output.

December, L976 1-4
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C. GE}IERAL

1. Recovery Tine

I{ith the Model 222, it is trrossible to get a second gate outPut inmed'iately
after the first gate output. In this respectl no delay period (deadtime)
is required before the Model 222 can be retriggered. Ttris feature is made

lnssiUte by the or-ing of two internal signals to create one output signal
with a width coïresponding to the front-pane1 rotary switch setting and
vernier.

2. BUSY Indicator

lglre Mode1 222 ptovLdes a front-pane1 LED (light-emitting diode) indicatj.on
of when a gate output is present. [tris LED U.ghts whenever an output is
present, even if extended. by an OR input. Because no mechatrism is provided
to slow down the turning on and off of the LED for each gate output' at'
short output widttrs or high ratesr the LED will appear tô tfte eye as a
steady "on" condition.

3. Packaging

tltre Model 222 is packaged in a standard NIM moduLe conforming to tJre

standards outlined in AEC-NIM Report TiD 20893, Rev. 3. The LEMO connector
version has a #1 front-pane1 widt?rr while the BNC version utilizes a #2

width due to the size of the front-pane1 lock-in potentiometer and the BNC

connectors.

4. Current Requirements

Ttre l,lodel 222 dLssipates 7.5 watts of power and requires the following NIM

voltageg and currents:
24 Y at '80'mA

-12 V at 160 mA

+6Vat235ne*
+12 V at 95 mA*
+24 Y at 45 mA

* It is important to noté that the laàaet 222 wi.LL automatically draw current
from ttre +L2 volt supply if no +6 volt supply is available. For this

reasol, a +6 volt NIIvl bin is not necessary to power the !4ode1 222. V{hen

only +-he +12 volt supply is available, the power dissipation increases by
47O mW.

December' 1976 1-s

ENG I NEERI NG DEPARTMENT
LeGroy Flesearch SYsterns CorP.- 

SPring ValleY, New York



technical
information

manual

FT'NCTIONAL DESCRTPTION

A. GEI{ERAL

lltre Model 222 is a two-channet tliU moduLe. It can be divided into three
major sections:

The Start-Stop, Lat'ch and Or-ing stages
t{re Ranp and Ramp Level Detéctor stages
lhe OuÈPut and Blanking stages

Each of these wiLl be discussed briefly. The reader should refer to the
circuit schematic (located at the end of this manual), the furctional
block diagram (on page 2-5 ) and the timing waveform diagrams (on Page 2-4\ '

B. START-S$OP ,LA TCH AND OR-ING STAGES

Ttre Start and Stop input stage$ are identicaL. Each is composed of a special
input stage capable of acceptir"g a low-impedance NIM input (-50o mv lnto 50 o)

or a high-impedance TEL input G2.5 V at 5 nrA) using the same input connector'
Ctris is accomplished by requiring the input NPN transistor to provide a

low-impedance path for-negâtive siqnals, routing the input Current of the

negatiVe input, signal to itre inverting input of the MCL0115 receiver,
causing it to go Iow. TIre same effect is accomplished with a positive input
prrlse, which turns off the input PNP tfansistor, enabling the 2kf,l resistor on

It" Mctotls to pu1J. ttre input low. A third method of inputting a start or
stop is via the respective pushbutton which, when depressed, causes circuit
opeiation sjmilar to that for ttre trnsitive input'

!{hen ttre inverting input of either the Start or Stop receivers (MC10115) is
taken more negative than the non-inverting input, the output will go high'
E\'en for slow or marginal inputs, the output is fast due to both AC and DC

Snsitive feedback to the non-inverting inpuË'

Frorn this point on, the start differs from the stop. lthe start is first
differentiated and the resulting i'leading-edge" pulse is shaped by an

emitter-coupled logic (ECL) receiver (which is inhibited if the 'tamp section
is already Lusy) - Ttre resulting pulse is then used to set the Latchr
(comSnsed of a heavily fed-back section of ECL receiver) , by forcing. th.". 

.

Latch output positive. (See "Presettable width Mode" timing diagrarn). Tkris

pulse is present for t].e. duration of the Latch and is fed to the Ramp

section to sÈart the ramp cycle as well as to provide a prompt input to the
final or stage which is used to dri're the output stage.

December ' 1976 2-t
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E'T'NCTIOIIAL DESCR]PTION

Once a ramp is generated (see next section), the Ramp Detector output is
fed to ttre Or along with the Latch output to hold the output stage "on" artd

inhibit the Start input for the entire ramp duration. At the maximum

anplitude of the xarnpr the Stop-level Detector (in the Ramp section) will
reset the Latch, but the output, of the final Or will stiL1 be present unt'il
the ramp is totatly recovered, at which point the Raq> Detector will return
to its quiescent level, removing drive from the output stage.

trtre STOp input is intended prirnaril-y for use in the LATCH mode of operation.
In f:his mode, the Ramp section is disabled, so the output stage follows the
tatch output only. (See "Start-Stop Mode" t,iming diagram). A St'op input wj-1l
reset the Latch previously set by the Start. Therefore, the output stage
will be driven only f,or the time from Start to StoP. If a StoP input is
gerierated when operating in any of t'he preset modes, it' will reset the
Latch before the end of the rtr'Pr causing the ramp to be shortened, but
because the output stage follows the total ramp duration, the output width
wilL not be promptly tàrminated, but will be extended by the ramP reccvery
time (which depends on both the range setting and the amount of preset
time which had already elapsed before the Stop was gienerated).

Itre input Or stage converts NI!,l levels to offset ECt levels required to drive
directly the final Or stage, independent of the states of the Start-Stop
stage, ih. Latch, the Ramp stage, etc. lltrus it provides a final- output
widUfr egual to the input OR width l(or to ttre overlap of it and the Start-Stop
Latch and/.or ttre Ramp Detector).

C. RAMP AND PSMP DEIECTOR STAGES

lltre Ramp stage is composerl of a caPacitor, (Cl through C8, as selected by the
rULL SCALE I,IfDTH switch), resistor Rl (paralled by R2 on the L.O Usec r:ange),
and a 10 nA currenÈ scurce (transistor Q15). The current source is
quiescently on, causing the ramp to be clamped'at about +3 volts by the
1N702 zelrrer diode and the base-emitter drop of Q2. When the Star+--Stop Latch
is seÈ by a Start pulse, Q15 current source is disabled and the ramp begins to
discharge toward, -3 volts at a rate determined by Rl (15 kO, or 7'5 kQ when

paralled by R2 on 1.O usec range) and C(n), which is determined by the FULL

SCef,e WIDTH switch setting. (See "Presettable Width Mode" timing diagram).

As soon as the current source is turned off, the integrated circuit comparator
used as the lramp Detector is enabled because Q15 collector goes to zeto.
When t5e ramp reaches the voJ-tage level set by the 2 kO front-pane1 vernier
width potentiometer, the Stop-level Detector comparator I.C. resets the
Start-Stop Latch. This enables the current source and the ramp is returned
to its quiescent leve1 at a rate determined primarily by the 1O mA of the
current source and the value of C (n) . lùhen the ramp reaches the clamp leve1

December, L976 2-2

ENGINEERI NG DEPARTMENT
LeOroy Research SYstems CorP-- 

Spring ValleY, New York



technical
information

manual

FT'NCIIONAL DESCRTPTION

determined by transistor Q2, the current is shunted to Q2 collector, the
Ramp Detector turns off, the output drive to the ECt final Or and the
inhibit to the Start stages are removed, and the unit can be retf,;iggered.

D" OUTPUT AIID BIÂNKING STAGES

lltre NIM driver output stage is a L6 rnA differential stage operating from the
output Or (with a 5 nsec stretcher stage) via a 1N706 zener diode to provide
level shifting. Botlr the normal and complementary outputs are made available
and they are individualJ.y clamped at -1 volt if no output load is present.

Itre TTL and Bin Gate output stages and the BUSY LED driver are driven from a

stage the same as above except that the coll-ectors are referenced to positive
voltages. The TTL stage uses a double emitter-fol1ower to provide stiff
drive for either Logic l-evel. The Bin Gaèe outpuÈ uses one of two switch-
selectable, stiff , clamp-to-gror:nd inverting transistors. C'ne provicles a
normal level to i.rrhibit modules on the bin gate bus for the duration of the
output. TLre other provides an inverted level to inhibit quiescently and to
enable only during the output duration. The Busy driver holds the BUSY LED

on for tlre duration of the output, stretching short pulses enough to provide
a visual indication.

The Delayed Output stage is also simiLar to the NII{ driver stager except that
only tbe normal output (quiescently zero, -L6 mA during pulse) is available
atta tn" stage is driven from a trailing-edge differentiator-shaper stage to
generate a 10 nsec wide pulse.

The BLanking input converts a NIM level input to a proper level to disable the
ttrree differential sÈages, and therefore aLt outPuts'and Èhe BUSY tED, for
the duration of the Blanking input'

December, L976 2-3
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MODEL 222 DUÊL GATE GENERÊTOR
TIMING DIAGRAMS

START INPUT

LATCH LEVEL

RâMP TOP LEVEL

STOP LEVEL DETECT

RAMP DETECT

NORMAL OUTPUT

1O NSEC
DELâYET OUTPUT

PRESETTABL E 
'// 

I DTH MODE

START INPUT

STOP INPUT

LATCH LEVEL

RAMP

NORMAL OUTPUT

DEL T{YEO OUTPU

I O r'rSEC

START-STOP MODE

December, 1976 2-4
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STANDARD DRAFilNG SYMEOLS, ELECTRO Nia

O--

---)>>-

-\Âz\r

*"1/
D

s"
,s

Connection io ony given voltoge.

Line ending oi the edge of the sheet
indicotes continuonce on onother
sheet.
Mole pin or cord edge contoct.
Femole pin, socket or cord edge
connector.

Cooxiol connector.

No connection.

Connection.

Resistor, 1/4W, *5o/o, volue in ohms
(unless specified othenrrise).
Resisfor, 1/4W, tlo/ot volue in ohms
(unless specified othenrise).

Resistor, vorioble, ony type.

Resistor, vorioble, ony type.

Copocitor, vorioble. Volues in Pico-
forods (unless specified otherwise).

-+F Diode, signol or rectifier.

Diode, zener.

+t- Diode, tunnel.

-+l-- Diode, snop.

Light emitting diode (LED).

NPN Tronsistor.

ê PNP Tronsistor.

Field effect tronsistor, P Chonnel.

Field effect tronsistor, N.
at

Copocitor, ceromic disc. Volue in

-lF 
microforods (unless specified other-
wise).

à{

4. , Copocifor, polorized. Volues in

-1 F microforods/volts (unless spccificd
otherwise).

a2

.(^n- Air choke.

.ffi- Ferrite beod.

_,ffi_

.TYYTI.

Ferrite core choke, Z 500 ohms

when f > 60 MHz (unless otl'rer-
wise indîcoted).
Ferrite core choki , 40 vH, (unless

otherwise indicoted).

technical
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rnanual
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LeCroy Fleeaanch Syeterns Gorp,
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LeGroy Flaseanch Syaterns Gorp.

West Nyack, New Yonk

STANDARD DRAFTTNG SYMBOLS, INTEGRATED CIRCUITS.
TRANSTSTOR - TRANSISTOR LOGIC (tTL).

The drofting symbols used ore potterned ofter MIL 5TD 806, with some modifitotions.
Shown below ore some of the more commonly used symbols. Letter designotions in the lC
symbols correspond to those on the printed circuit loyout. (ln the cose of multi-chonnel
circuits, .he designotion will normolly consist of two lelters, the first one being chqnnel

identificotion.) Pin connections ore identified by the number locoted on input ond output
lines. (For outline drowing' see next poge).

Posifive logic nototion is used. Logicol "0" is nominolly zero Volts ond logicol "1"
is nominolly 2.5 Volts.

Supply voltcaes of lCts ore shown in o tobte on eoch schemotic"

2-lnput Positive
NAND Gote

2- lnput Positive
NOR Gote

lnverter or
lnveriing Buffer

2-lnput Positive NAND
Gote W/Open Collector

2-lnput Posifive
AND Gote

2 -lnput Positive
OR Gote

Non-lnverting
Buffer

2-lnput Posîtive O R

Gotc W/Open Colle:lor

Poritive
NAND Gote

4-lnput Positive
NOR Gote

Exclusive
OR Gote

Non lnverting Buffer
WrlOpen Collector

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

D -2
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STANDARD DRAFTING SYMBOLS, INTEGEATED CIRCUnS
EMTnER - COUPLED LOGIC (ECL)

Thc droftlng rymbolr urcd orc pottcrncd oficr MIL STD 806, wlth somc modlfl-
cotlonc. Shown bclow oro somc of thc firctro commonly used symbols. Lctter dcsigna-

tlonr ln thc lC iymboll concçond to those on the printad circuif lcyout. (ln the corc

of multi-chonnci cïrcuits, the dcrignotion will normolly consist of two latterr, the

flrrt onc bclng chonncl idcntificofion.) Pin connections ore idcntified by the nurnbor

locotcd on inpuf ond output lincs. (For outline dro,,rirç, see next poge).

Loglcol uOu is nominolly -0.8 Volfs ond logicol "1" is nominolty -l .6 Volts.

S.rpply rroltoçs of lC'r orc shown in o toble on eoch schemotis.

2- lnput Gote.
Ncgotivc AND (Positive OR) Gote.

4- lnput Gote.
Nagotlvc ANDAAND (Positive OR/hlOR) Gote.

2 - tnprlt Negotlvc NAND Gofc.
Wlth Open Emhtcr.

2 - lnput Gote.
Negotlve NAND (Positive NOR) Gote.

Diffsrentiol
Amplifier.

A-hPut Gotc.
NcAotlvc AND/NAND (Positlve

OR/NOR) Golc.

Opcn cmitter outputs orc ldentified by on osterisk (*) on the output connection.

I

D -3



STANDARD. DRAFI ING SYMBOLS, INTEGRATED CIRCUITS.
TRANSTSTOR - TMNSISTOR'LOGIC CITL) OR

EMTTTER COUPLED LOGIC (ECL).

Flip-Flops ond other MSI integroted circuits ore generolly drown os o rectongulor
box with connections morked inside the outline. Some qbbreviotions orc: R - P'esef (or

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

below. See the monufocturerrs specificotion for odditionol informotion.

J-K Mostcr-Slovc
Flip-Flop

BCD-To-Decirnol
Dccodcr-Driver

Binory Counter

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

ir
I

o ooo oa345ô Boftom Vicw
tl. ll tl tl ro 9!oooooo
b-- 

-

o
I
?

I
â
3
9

A

B

c
D

P
t

cr

r

a

u

crA

%
Rl

R2

A

E

c

D

r: . :+i ,b:: i '
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EIIGI}IEERIIIG CHAIIGE ORDERS

TODEL ZZZ

LcCROY RESEARCH SYSTEMS CORFORATION
wEsT NYACX, XEr YOir

DNAWil

CHECXEO

DATE

32 pF CAP RErvroVED FRoIvr Q5 & Q6 EI\IITTERS (llrrH BEAD)/?.s pF CApACI10RS ADDEDT Q5B r0
Q6B AND Q12ts To QI3B/cHANcEDI ]3æp cApAcrlon'rlrrH sbeu-AT a1z & qL3 Er[rrtnns cric. To
10pF i'IrrH0ur BEAD. /.qt CHANGED FROM 2N5??O T0 2N236gA/ prN 11 0F TIIY;E RANûE SdIrCHr
10 K CHANGED'TO T5K/ 2K RESISTOR ADDED PIN 2 OF IC ,.CA,, TO GROUND (SCHEIIATIC ONLY.)
BII'I GAÎE DRIVER TRANSISTORS CH. T'ROM 2N3B6b 10 2N 2369A, HP2B35 DIODES REI!:OVED
AT SA}IE.

PAR'I'S LIST CORRECÎION ONLYr 1N?03 ADDED/

rr'/0 HP2B35s CHANGED T0 1r{4448 (AT PrN 10 0F IllC 10105)/ii'rn,rs Lrs,} cNLy t !2 OHI{S
coiiR.Ec'rlD 10 taK (Tî,to).

CHAi.iGE TO NEl''l ''VRAPAROUND T PARTS LIST. TAPING /E tO /F.
AtL REI{AINING .05 C/iPltCIit0RS CHANGED TC .01' 25U

irliRls LISI' cORRlictI0t{ ONLYI 1ti4001 DIODjis cORiiECtED FROl,r ll, îo 1. 
'

AT PIN 6 On 555t .01 uF CAPACITOR REPLACED WITH ,05 (rrssgliglY oNLY).
ALL 18 MBD 101 DIODES CHANCED 10 HP?B)s/ HARDWARE CoRRECTION (PARTS LIST oNLy)

a24, Q25, Q26 AND Q23 CHAI.IGED ',ro 2N4013. yl

5,T K RESIS'IOR FROI\1 PIN 2 OF IC ''DA'I CHANGED TO A 1N4448 DIODE. 
. 

O.

222N 0NLY: PARTS LIST C0RRECTI0N.

CHANGED MATCHED lN706rs TO MATCHED 1N707. CHANGED 5.1K RESISTOR AT Q4E TO 2K. CHANGED 75 OHM
AT Q20B TO 110 OHM. CHANGED HpA-2835 AT Q2OB TO 1N4448. CHANGED 97(2N577r) TO SAB-4113.
CHANGED 680 oHM AT Q7B To 200 OHM. LEET OUT 7.5pF CAPACIToR FROM Q7B TO g7C. ADDED t/2 BEAD
TO 7.5pF CAPACITOR BET!{EEN Q5B AND Q6B. 'ADDED IOpF CERAMIC CAPACITOR $IITH FULL BEAD To 95 AND
Q6E TO GROUND, CHANGED 7.5pF CERAMIC CAPACIOTR TO 33pF CERAMIC AT Q12 & 9138. CHANGED 2K AT
Q13B TO lK, AND ADDED FULL. BEAD TO lOpF CAP. AT O12 AND Ql3B.

CHANGED 510 OFM RESISTOR AT Q5 AND Q6E To 300 oHM; CI-I,ANGED 510 OHM RES. AT Q12 AÀlD Q1JE TO 300 6t-M;
ADDED 1 FULL BEAD AT Q218.

t2-tB-7

tune tz
t975

7 -IB-7 5
B-19-?5

L0-?-7 5

L0-29-75

12-29-7 5

2-25-76

3-t9-76

6-t6-26
9-B-?6
t-L2-77

I-18-77

4-22-77

DESCRIPTIOTIEGO IIO. DATE

314

374

868

79e

927

966

0ig
060

086

89)

9!A

r?g

309

PAGE ONE OF TI{O

RETARKS



t.
ECO TiO. DATE tEsûRtFiloil

Ëf'{â!i'lEËttli'{G CHÊî'iÊE SiiXJ'lRS

il:ûnEL 222/222N

LeCR0'/ RESEARCH SYSTEMS CORPORAT!0I{

È;rÂwt{

CHÊCT:D

cÉ.i€

frii,t,,",'!j'lt l,io.

REVERSED FrvE POLARTZED cApÀcrToRs oN FRONT PANEL sr^rrrcH - 330 uF,
BOTH CHÀNNELS.

33 uF, 3.3 uF, .33 uF7 .033 uF

REVERSED CHANGES DONE oN LAST Eco (4I4) - REVERSED PoLARrry oN 5 cApS oN FRoNT pANEL SwrrcHES.

CHÀNED 1N4OO1 DIODE TO 1N4OO5

CORRECTED SCHEI\IATIC. (SHEET 1 OF SCHEMATIC AFFECTED)

I{ADE 222Ii AN I'ADDER'' PARTS LIST.

PARTS LIST UPDATED ONLY.

PARTS LIST CORRECTED ONLY

6-24-77

9-19-77

2-2-78

5-3-78

6-28-78

8-9-78

8-28-78

468

1001

1002

1003

1004

1005

4L4

REi,i;lF:li$

PAGE TlfO
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