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GENERAL PRODUCT WARRANTY

LeCroy Research Systems warrants operation of its products within
published specifications for a period of one year from the date of
shipment. This warranty is provisional on the correct and proper use
of the equipment as expressed in the operation manual accom-
panying that product.

If during this period a product is found to be defective it should be
returned to the factory, or for European customers, to the nearest
authorized European service location, for repair or replacement at
the discretion of LeCroy. The customer must pay shipping charges
for the return of any equipment to the factory or authorized se&e
location. LeCroy will pay the return shipping charges for in-warranty
repairs.

OEM PRODUCTS

The above general one year warranty applies only to equipment
desrgned and manufactured by LeCroy Research Systems. All non-
LeCroy products which accompany or are provided with a System
are covered by the Original Equipment Manufacturer’'s warranty,
which is typically 90 days from the date of shipment. In some cir
cumstances and for out-of-warranty repair. It may be more ex-
peditious to contact the OEM set-vice facility directly. OEM product
warranties and service locations are listed below,

Model 3500-35 Quad Serial Model 3931A Printer/Piotter
irterface Hi-G Co.. Inc.

Central Data Corporation Printer Products Service Center
1302 Newton Drive 580 Spring Street

Cramoaign. IL 61821-1098 Windsor Locks. Connecticut 06096
(217 383-8010 Telephone: 203-623-3363

Warranty Period—1 Year

\Warranty Feriod--1 Year

Vooel 3932 rhf‘ar Printer

Jvatfanty Feriog-—1 Year
Warranty penod—1 Yaar

‘M odel 3500-39 Bubble Memory

Intel Products Service

2402 West Beardsley Road

Phoenix, Arizona 65027

800-528-0595

Warranty Period - 90 Days

Model 3955 Streaming
T

Model Rimfire 38A Hard Disk

Controller

Computer Products Corporation

3405 Annapolis Lane .

P lymouth MN 55441 Tg,e';f,)z:‘f Printer
2) 2034 e

7141 Lu‘)d‘, Ave.
<.r r\se Calit

Waimanty Period—1 Year

SOFTWARE

LeCroy warrants only software and firmware which has been written
and developed by LeCroy. LeCroy assumes no responsibility for
user-written software. When a customer encounters a problem with
LeCroy developed software, a System 3500 Software/Firmware
Problem Report (provided in the Operator's Manual) should be sub
mitted to LeCroy. in which the customer identifies the Program and
Version Number and defines the problem. LeCroy will respond to
the Problem Report within two weeks of receipt and. if the problem
is in the software, will resolve the problem by issuing a new software
release. In some cases. a solution may be provided to the customer
by lelephone.

LeCroy's responsibility in the event of software defects is limited to
resolution of the problem by correction and/or replacement of the
defective software.

INSTALLATION

Installation of equipment purchased from LeCroy will be the respon-
sibility of the customer unless installation arrangements and terms
are defined at the time of purchase.

WARRANTY  EXCLUSIONS

The foregoing warranties will not apply to replacement or repairs of
parts whose failure is caused by accident transportation neglect
misuse. intentional damage, alterations (which shall include but not
be limited to any change in circuitor structural equipment design
as provided by LeCroy, installationor removal of LeCroy features,
or any other modification or maintenance related activities.
Whenever any of the foregoing are performed by other than LeCroy
representatives) any machine or device other than those sold by

LeCroy or the use ofthe equipment for other than data acquisition
and/or processing purposes for which sold, to be determined by
LeCroy.

LeCroy shall not be responsible for failure to provide replacement
parts due to causes beyondits control. Including strikes of labor

stoppages or acts of God or be required to adjust or repair any

equipment or part if it would be impractical to do so because of the

alterations in the equipment or its connection by electrical or
mechanical means to another machine or device

This warranty shall become void if customer fails to operate equip-
ment in accordance with LeCroy written instructionsor, in case of
disc drive read/write reads if customer uses other than approved
magnetic recording media Approved media shall be only diskettes

manufactured to quality standardsequal to or exceeding those of
diskettes manufactured by |nternational Business Machines (IBM)
and Dysan

This warranty is in ad all other warranties expressed by

implied regarding the equipment supplied hereunder, including
any regarding merchantability or fitness for a particular purpose.
This warranty apples only to end user customers of LeCroy.

LeCroy resenves the right to make changes without prior notice and
without incurring obligations.

LeCRIY 3TSTARCH $YST=4S CCRPORATION
TO0 SOUTH MAN STREET » SFRING VALLEY, NY 10977
1314) 4252000
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SERVICE

In general, LeCroy provides factory service only from its
Spring Valley, New York facility. Service for customers in
New Mexico, Southern Nevada, Arizona. Colorado. and El
Paso County, Texas is provided at this Branch Office:

LeCROY RESEARCH SYSTEMS CORPORATION
New Mexico Service Facility

14800 Central Avenue SE

Albuquerque New Mexico 87123

For European customers. service is also provided at the
following LeCroy Branch Offices:

LeCROY RESEARCH SYSTEMS SA
European Products Division

Rue Cardinal-Journet 27

1217 Meyrin 1 -Geneva. Switzerland
Telephone: (022) 82 33 55

Telex: 28230

LeCROY RESEARCH SYSTEMS LTD.
Elms Court

Botley, Oxford CX2 9LP, U.K.
Telephone: (0865) 72 72 75

Telex: 837539

Telephone: (g} 907 28-97
Teiex: 652.838

S iH
Teicphone: (06z21) 28192
Telex: 04-61880
i w0 s the ight G repair or 2 piace delective com-

REPLACEMENT ORDERING PROCEDURE

Replacement parts, subassemblies, or modules are dis-
patched to the customer from the factory or branch office for
replacement in the defective equipment by the customer.
Should this not prove successful in solving the problem, the
equipment must be returned to the factory or nearest office
for repairs.

In some circumstances a user may request replacement of a
defective plug in subassembly or module prior to returning
the defective item. In these instances, a replacement will be
supplied if the user issues a purchase order for the replace
ment item. If the defective assembly or module is in war-
ranty and is not returned to the factory within 30 days from
the date o! shipment of the replacement, the user will be in-
voiced for the replacement.

POST WARRANTY REPAIRS

For all LeCroy products in need of repair after the warranty
period. the customer must provide a Purchase Order Num-
ber before any inoperative equipment can be repaired or
replaced. The customer will be billed for the parts and labor
for the repair as well as for shipping.

AETURN PROCEZDURE

For all products returned to the factory for repair, include the
product model number, serial nhumber, ECN number, an ac-
curate description of the defect or failure, and the name and
phone number of the user. Before reiurning a product for
repair, whether in or out of warranty, the user should contact
the Engineering Services Department at the factory (Phone
No. 914 425-2000) for a Return Authorization Number. This
number is used to identify the product for repair and to
reference a ny correspondence concerning that repair.
Return shipping costs are a! the customer’'s expense
LeCroy will not accept C.O.D. or Collect Return Shipments.
Products should be returned in their original shipping car-
tons where possible.

Eabryary 1224
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NOTE TO THE USER

LeCroy Research Systens is committed to providing unique, re-
liable, state-of-the-art jinstrunentation in the field of
hi gh-speed data acquisition and processing. Because of this
conmtnent, and in response to information received fromthe
users of our equipnent, the Engineering Department at LeCr oy
is continually seeking to refineandinprove the performance
of our products.

Wil e the actual physical nodifications or changes necessary
to inprove a nodel's operation can be inplemented quite rap-
idly, the corrected docunentation associated with the unit

usual ly requires nore tinme to produce. Consequently, this
manual may not agree in every detail with the acconpanying
unit. There may be small discrepancies that were prought

about by customer-pronpted engineering changes or by changes
determned during calibration in our Test Departnent. These
differences usually are changes in the values of conponents
for the purposes of pulse shape, tining, of fset, etc., and
only rarely include mnor logic changes. \WMere any such in-
consi stencies exist, please be assured that the unit is cor-
rect and incorporates the nmost up-to-date circuitry. Wen-
ever original discrepancies exist, fully updated docunenta-
tion should be available upon your request within a nmonth
after your receipt of the unit.

If you have any questions zbout the pericrmzance or operation
of this unit, rz2pid ac : 1y be rchkuzined from our  Tn-
gilngering Services Dapearios . Srring Valley, WY, telegfhone
214-425-2000, or from your local dJdistritztor in  countries

other than the U.S.A.
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NIM Model 3001
Multichannel Analyzer

The Model 3001 is a research grade multichannel analyzer which provides excep-
tional versatility at relatively low cost. The Model 3001 features:

-~ 3-Mode Analysis-Charge (Q, area) and voltage (V, peak) analog-to-digital con-
version and time-to-dioital conversion (T, start/stop) modes mean direct com-
patibility with photomultiplier anodes and elimination of charge-sensitive preamps
and time-to-amplitude converters (TAC's).

- High Sensitivity-Cl = 0.25 pC sensitivity in charge mode, V = 1 mV resolution in
peak mode (0 to 1 or O to 10 volt inputs), and T = 100 psec resolution in time mode
mean direct compatibility with low-level signals from a variety of sources and the

ability to precisely measure short time intervals.

- Segmentable Memory--4 x 256 (quadrants) or 1 x 1024 (full scale) gives the
flexibility to accumulate, display, and compare up to four different spectra or to
display quadrants of a full 1024-channel spectrum.

.- High Count Capacity -- 216 1(65 535) counts capacity permits enough data
accumulation to satisfy applications including cosmic ray and high energy
experiments and many nuclear spectroscopy ane Mossbauer applications.

.. Nanosecond Logic Functions -- Internal  trigger ing mode permits the 3001 to be
used as a stand-alone device, while the external modes permit either internal gate
generation upon application of an external trigger or direct application of an exter-
nal gate signal.

« Clioice of VO —inzrfzaces, ihrough zocesser, —oduiss, i an XY plotter, dine
printer, or the CAMAC cataway.

.. Compact Packaging -- Complete
a #2 NIM-standard module
reliability.

1024-channel analyzer compactly packaged in
gives greater portabilityt, lower cost, and enhanced

» Drives Any X-Y Scope—The use of the 3001 «~h an
'ab means smelier basic analyzer size, grs

voense of 2 0 oittin ;:ope which you may z-

xternal X-Y scope in your
ili d saves you the

Februzry 1883
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GENERAL DESCRIPTION ‘

The Model 3001 is a new, low cost, 1024-channel multichannel analyzer offering three analysis modes: charge
(area), voltage (peak), and time (start/stop). Packaged as a double-width NIM module, it is significantly more
compact than even the smallest analyzers previously avaiiable. Each of the 3001's 1024 channels has a count
capacity of 16 bits (65,535). The contents may be displayed in log/linear fashion on any X-Y oscilloscope. The
display is active on a time-available basis, thus affording display during data accumulation. A front-panel switch
selects intensification of every tenth or fiftieth channel. Data may be accumulated and displayed in selected
256-channel quadrants or in the full 1024-channel memory. In addition to both an internal and external trigger
capability with variable gate width, the 3001 provides external gate and inhibit inputs, which are also used as
start and stop inputs in the time mode.

Rear-panel digital outputs are supplied to allow for data transfer to interface options including a readout device
(e.g., printer) or a CAMAC Dataway. The output connector may also be used to load or increment any one of the

16-bit words in memory. This feature allows the 3001 to be used as an additional 1024 words of memory and to
act as a histogram display module.

The 10-bit ADC used for the Q (charge) mode has a sensitivity of 0.25 pC/channel, directly compatible with
photomultiplier anodes pulses, thus obviating the need for a charge-sensitive preamplifier. In the Q mode, the in-
put current is integrated for a duration ranging from 10 nsec to 1 psec. A front-panel-adjustable internal gate is
generated by either an internal or an external trigger, or an external gate pulse may be directly applied to the
MCA. Operating in the Internal mode. the Model 3001 is a stand-alone device. possessing an internal
discriminator of 1 mV minimum threshold. The Q input is terminated in 50 © and all analog circuitry is
dc-coupled, thus eliminating the need for dc restoration instrumentation.

The 10-bit TDC used for the T (time) mode of the Model 3001 digitizes time intervals by the start-stop technique
and stores their spectra. Full-scale time intervals are 102 nsec and 1024 nsec, offering respective resolutions of
100 psec/channel and 1 nsec/channel. The start and stop inputs are ieading edge triggered, responding to
NIM (negative) signals. Uses of the T mode include time of flight, counter timing, and delay measurement!
time correlation spectra, and drift chamber calibration.

“vthe V (voltage) mode, the output of any volizge source, e.g., a charge-sensitive prezi:!if .»-r Ay RN HEE R
Tz ooaavEnwm el k) voilege (of signals > 50 nsec r.c:hme) upp' ed to the input ¢ Ueroahag iutiva’ s
JLhhad, thus oasing e\dema! stretehing circuits unn scessary. The full-scale mput nthe V oncda's + 142k
.- 10V is switch selectabie), olfering a resolution of 1 mV { {10 mV) consistent with that of a Si{L.i} detecior. The in-

SW
:z-nal gate may be extended to 5 usec in this mode.

NIM BIN

S1o8

IR R Eat s ITNTILEAN

T T T
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GO NG,

SCINTHLATOR \ J 2 20 J

\.;lr"me;nc i AL e 8 5.‘3"—‘)} i
For dirzet Zigitizing of photo- For use as & conventonal For Start-Stop timing meas-
multiplier znode current Puise Height Anzlyzer. Ac- urements. Not multisclaing.

cepts positive voilage signzls No TAC necessary.
or acleveals.

nulses.




SPECIFICATIONS

NIM Model 3001
gVt MULTICHANNEL ANALYZER

GENERAL OPERATIONAL CHARACTERISTICS

Analysts  Modes: Q: Current Integrating (charge sensitive); integration interval 20 nsec to 1 psec; full scale, 256 pC
+ 10% sensitivity, 0.25 pC/channel.
V: Peak voltage: input signal risetime, 2 50 nsec: full scale, + 1 volt or + 10 volt £ 10%; resolution, |
mV or 10 mV/channel; external gate Wldth 100 nsec minimum to 1 usec or switch selectable 5 4Sec
maximum.
T: Time interval (Start/Stop); full scale internally swatch-selectable, 102 or 1024’ nsec + 10%; resolu-
tion, 100 psec and 1 nsec respectively.

1024 (lo-bits); 256 (8-bits) in quadrants; overflow counts are stored rn the last address of the selected
memory segment.

Number of Channels:

Memory  Size: 16 bits - 1 per channel (65.535 counts).

Digitizing Time: 12 usec + 0.05 xsec/channel.

Temperature Stability: + .03% of full scale/%.

Long-Term Stability: + 0.2% of full scale/week. maximum.

Integral Non-linearity: + 0.25% of reading + 2 channels.

Display: 100 sweeps/second

Channel Intensification: Every 10th or 50th channel. front-panel selectable.

PHYSICAL CHARACTERISTICS

Packaging: #2 width, RF-shielded NIM-standard module. conforming to specifications outlined in AEC Report
TID-20893.
Valtag as Used: + 24 volts, £ 12 volts (Note: a rear-panel switch permits operation from - § volts to available) instead
of £ 12 volts.)
Current Requirements: + 24 Vat24 mA -24 V at 125mA
+12Vat06 mA - 12 V at 127 mA
+6V at 1.35 A -6V at 510 mA
Noterx 8 Visezuirsmz s 3dd o 212 Vrssuiremems wien 6 V ooluon s urused
FroniTane Conreclors: SNC.
INPUT THARA 2USTICS
Slng inpo i and VN ades) OFagtermuzied: et o TT ihefortasec linear
rznge. G1o -1 1
External Gate/External Trigger/ Cne Common front-pans! conmeciorn furel iguer oz swach; requires - 600
Start/Internal Gate View: mV signal into 50 Q.

Q and V Modes: In Exieinal Gate (EXT. CATE) miode. th2 gate width is =2.a! to the duration of the
gate puise applied tc this connector.
n Externa lTr»c:er mede (EXT. TAIG). the mrz doyvite Tz afze of 3 last NIM

thie g NNECSIOr (TN,
...al ”‘\JT) mode. the intenn n2 =2 2t thus Conneclor.
inplitude ~ 100 mV.,
Q Mode: Uszabie czie duration, 20 nsec 10 1usec.
V Mode: Minimum duration. 100 nsec. Maximum curation, &, sec. ~ iz st enclese peak of
input signal to b:‘; measur ed.)
T Mode: The ! ng edge of Start . nTut bea-ns A2 start-stop 1 W2 mEEsuTEMEnt; minimum

pulse width, C ”sec. Exizrnal tic

e Srop:
i Trig lavel must be
e trigger. inhibit s

SOONT O NEL GO H0LS

-~ coa
ST Jih

"Eince 12010 1120 nsec.




Threshold:

Operating Mode:
Trigger Mode:

Continuous/Stop  at Overflow:

Intensify:

Display LIN/LOG:
Start/Stop:

Clear:

Memory Select:
Full--1- %334/

Vertical Gain:

FRONT PANEL INPUTS
Q Input:

V input:
Gate Input/Output:
Inhibit/Stop

FRONT PANEL OUTPUTS
Threshold Test Point:

Internal Gate Vens

tntzrial Gate Test Point:

Extarrzl crzTie (4)
Exiernai Mzmory Adaress Laich (R):

Memory En able (21):

Exiernal Load (N):

Txiarnar RezcWrite (M)

Front-panel screwdriver-adjustable potentiometer determines threshold setting in internal trigger
(INT) mode. Range, -1 mV to - 15 mV in 0 mode, + 1 mV to + 15 mV in V mode. Front-panel
monitor point gives output voltage equal to 1000X actual threshold setting. Threshold stability
< 0.2%/°C over 20°C to 60°C operating range.

One of the three analysis modes (Q, V, or T) is selected by a 3-position switch.

A 3-position switch selects internal trigger operation (INT). External Trigger operation (EXT TRIG), or
operation via an externally-applied gate pulse (EXT GATE).

A 2-position switch either permits continuous data collection and display or limits each channel to a
full scale capacity.

Either every 10th or every 50th channel is intensified on the display, determined by a front-panel
2-position switch.

Selects linear or logarithmic display.

Front-panel two-position. spring-return toggle switch. Start position initiates new measurement cycle
after a Stop or Clear. Stop position stops measurement cycle.

Front-panel spring-return toggle clears all memory and register.
simultaneously placed in stop position.

In the Full position, all 1024 channels accept and display input data.

In the 1/, position, the first quadrant (256 channels) accepts and displays input data. Full-scale range
settings remain the same (i.e.. 256 pC, + 1 volt, and 102 or 1024 nsec); stmiiar for %, %4, %.

In LIN (linear) mode. an e-position switch selects a maximum number of counts to be displayed per
channel, between 512 and 65 k.

Start/Stop  switch must be

Analog input; 50 @ impedance: dc coupled. Accepts input charge of 0 to 256 pC. Protected to + 100
volts.

Analog input 50 £ impedance (93 optional). Accepts inpu! voltage of 0 to + 1V (with switch selection 0
to 10 V range). Protected to + 100 volts.

Multifunctional connector. Acts as trigger or gate input/output in Qor V mode. Acts as Start input in T
mode. Input impedance 50 €. Accepts NIM fast signals. [See detailed specifications.)

Accepts fast NIM signals, Ads as inhibit in Qor V mode and slop input in T mode, Impedance 50 .
Reads 1300X preset threshold value in internal mode operation.

internally generated gate is available for oscilloscope monitoring on the Gate Connector when Inter-
nal Trigger is selected. Amplitude: - 100 mV

Internally-generated gate is available for oscilloscope
mode is selected. Amplitude: - 200 mV.

TTL low level output during conversion time.
Horizontal deflection voltage for CRT proportional to channel number; 0-5 volts for full or qudrant
display. Minimum load impedance 1 k{},

Vertical deflection voltage for CRT propotional to number of counts Lineaity = 02% of full scale.
Full-scale output of 5 volts corresponds  to 200 db/volt in the log mode. Minimum load impedance 1 ki!.

monitoring when Internal or External Trigger

o duraion 200 nsec. it s

The traliing edgs of a ¢
H.4.K,L), corresponding to & to

the agdress applied t
29 respectively.
TTL-Compatible high level' causes the contents of the memory address latched in lines A-L to Se
lbeded into the internal incrementing, register. A low kvl permits loading of the 16-External Data In-
put levels** into the incrementing Register

**Pin6 : 20 Pin 10 : 24 Pin 14 : 28 Pin 18: 212
5.2 9:25 13 2¢ 17 : 23
7,22 11 28 B, 20 19 ; 24
a .23 12 : 27 16 @ 117 20: 25

Alow level latches the internal Incrementing Register Data must be quiescent during load interval

Minimum duration 200 nsec.

Czuses Galalo be Sozietzr o whtlen in neenory
“umihe brtgrealin
Lzading edge of positive-37 ~g 1TL izvai casszs (ne comems of ihe incremenung regisier o e n

srzmenied by 1.




| NTRODUCTI ON

The Model 3001 Miultichannel Analyzer is a versatile, high speed, pulse
hei ght and time interval analyzer designed to operate in a NIM system
The entire anal yzer is packaged in a double NIM nodule and is otherw se
self contained requiring only an addition of a standard X-Y display
oscill oscope to forma conplete analysis system The MCA offers three
operational nodes permitting measurenent of total charge, positive peak
voltage and time intervals. Capability for generating internal gating
for the first two nodes is provided by inclusion of a |ow threshold
discrimnator set to detect levels down to 1 nV. The width of the in-
ternally generated gate may be adjusted by nmeans of a multi-turn front
panel control.

The anal og-to-digital converter of the MCA provides a resolution of 1024
channels with an integral linearity of 0.25% The converted data is
stored in a 1024 x 16 bit sem conductor menory which may be used either
inits full or quadrant configuration. This feature provides capability
for storage and subsequent retrieval of up to four 256 channel spectra.
Al'l overflow events are stored in the 1024th channel. A high speed
flickerless display with a repetition rate of approximtely 100 sweeps
per second presents the menory contents in real-tine while the measure-
ment is in progress providing a constant monitoring facility. The
digitally generated anal og output can be displayed in linear format or
in alog-conpressed format. The log format allows channels with only

1 count to be differentiated fromzero while also displaying a full scale
channel.
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OPERATI ON

Power

The Mddel 3001 utilized 6 V, f12 V, and #24 V. Because sone NIM bins do
not supply #6 V, %6 V supplies, operating off of the #12 V supplies have
been incorporated in the gvt. A rear panel switch selects this feature.
Note that the current required for the 6 V sections is then drawn from
the £12 V supplies.

Di spl ay

The HORIZ QUT and VERT QUT connectors of the Mddel 3001 supply O to +5.0 V.
Intensification of every 10th or 50th channel is selected by the
INTENSIFICATION switch. Channel intensification is acconplished by pausing.
Any oscilloscope capable of X-Y operation may be used. The oscill oscope
shoul d be used with untermi nated (high inpedance) inputs to use the 0 to
+5.0 V calibration of the 3001's outputs.

The DI SPLAY SCALE switch selects the node of display. In the LIN position,
the display is linear with a full scale (+5.0 V) as set by the COUNTS FULL
SCALE switch. In the LOG position, the display is logarithmc the +5.0 V
corresponding to LOG 65.5 K counts. In the LOG display node, the  COUNTS

FULL SCALE switch is inactive.

Accumul ation and Memory C ear

After the START/STCP switch is placed in the START position, the Model 3001
wi 1l accept” data. It will remain live until it receives a STOP command.

When the MEASURE switch is in the STOP AT OVERFLOW position, the analyzer
generates a STOP when the contents of any channel exceeds the capacity of
the menory. (11€-1). A STCP command is also generated when the START/.STOP
switch is placed in the STOR position. if the MEASURE switch is in CONTINUE,
the analyzer nemory Will oveflow but will continue acquisition.

The memory display of the 3001 remains active at all times. A slight flicker

is discernable only at very high input rates. The portion of nenory in use
(full or quadrant) will be cleared (set to zero) by noving the CLEAR_ switch

to the right (CLEAR position) and sinultaneously noving the START/STOP switch
to the left (STOP position). This is a protection feature to guard against
i nadvertant clearing of the menory.
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Menory Contr ol
The MEMORY switch allows the user to select the part of the menory he
wishes to use. In the FULL position, the entire 1024 channels are used
for both histogranmming and display. |n the 2/4 position only channels

256 to 511 (Quadrant 2) are used, etC. \men the analyzer is operated in
the quadrant node, the CLEAR operation effects only the quadrant in use.

Busy out

The BUSY QUT supplies a TTL | ow during conversion and a TTL high at all
other times. This signal is intended to allow deternination of live tine
and to count the number of accepted events

Operating Modes

The OPERATING MODE switch selects the g, V, or trnode. It allows the
operating controls, inputs, and outputs, to have varying functions. Thosb

descri bed above, however, are independent of the OPERATING mopE. ©Operat
of the 3001 in each of the 3 nbdes will be discussed bel ow.

q Mde The g MXDE is intended for analysis of photcrmultiplier anode

signal s without anplifying or shaping. Analog-to-digital conver-
sion is performed on the quantity of charge received at the QINPUT within
a well defined tinme interval. A block diagramof the anal og front-end of
the g-MDE section of the 3001 is shown in Fig. 2. A gate pulse (inter-
nally or externally generated) activates the linear gate and allows the
current at the Q-1NPUT to be integrated on the capacitor C. Thus the
analog "pulse height" is stored for ADC. Since the input to the amplifier
is a "virtual ground", the input inpedance of the Q-INPUT is 50 Q. This
node exhibits best stability when driven from source inpedances > 1 X such
as a photomultiplier.
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q Mde Gating An internal gate generator may be used to generate gates

in the g MIDE. This generator may be triggered either by
an internal discrimnator operating on the analog input signal (INI) or

by an externally applied NIMfast logic pulse on the GATE INPUT (EXT TRI Q.
An externally applied NIM pul se derived fromexternal Togic may be applied

as the gate pulse (EXT GATE).

+ The Gate Cenerator: The gate generator is a triggerable nonostable
whose out put may be adjusted by a 22-turn front-panel GATE W DTH
potentioneter. Ful ly counter-clockwi se, this control sets a gate
wi dth of approximately 20 nsec and fully clockwise, it sets a width
> 1 pysec. The actual gate width can be deternmined by viewing the NIM
gate pulse at the test point adjacent to the GATE W DTH potenti oneter.
In the INT rmode, the GATE | NPUT/ GATE VI EW connector serves as an out-
put of the gate pulse with an anplitude of approximately -100 nV. The
test point and GATE VI EWout puts supply gate pul ses whenever the
gate generator is triggered.

* |INT Trigger Mde: In the TNT GATE trigger node, an internal discrim
inator on the analog signal is used to trigger the gate generator. The
discrimnator level is set by the 22 turn THRESH potenti oneter. Set
fully counter-clockwise, a threshold of approxinmately -1 nV is obtained.
Fully clockwise, the threshold is approximately -20 nV. The test point
adjacent to the input THRESH potentioneter gives a voltage approximtely
1000 x the threshold. No connection should Se nade to the V-INPUT,

In this node, the GATE | NPUT/ GATE VI EW connector serves as gate view
output giving a -100 nV anplitude gate output (into 50 {) each tinme
the 3001 gate generator is fired. The INHIBIT IN ccnnsctor allows
the output of the internal discrinmnator to be inhibited. A NMfast
pul se of 10 nsec mnimum duration should be applied simultaneous wth
the | eading edge of the analog input pulse at the QINPUT to inhibit.
The GATE INHIBIT inputs are ignored after conversion is begun.

» EXT Trigger Mde: Operation in the EXT TRIG Mode is intended for appli-
cations in which a somewhat nore extensive trigger is required. In this
mode, a NIMfast pulse applied to the GATE INPUT is used to trigger the
internal gate generator. The INHIBIT IN input accepts N Mfast pulses
whi ch may be used to veto the trigger. The internal discrimnator is
therefore defeated in this nmode. The |eading edge of the gate trigger
pul se should occur 3 nsec after the |eading edge of the analog input
at the Q INPUT connector.
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A fast NIMinhibit pulse of minimum 10 nsec duration should be applied
simul taneous with the leading edge of the GATE TRI GGER pul se in order
to inhibit conversion. The GATE and INHIBIT inputs are ignored after
conversion is begun.

*+ EXT GATE Mdde: In the EXT GATE Mbde, the 3001 accepts an external gate
pul se rather than enploying the internal gate generator. |In fact, the
W DTH setting has no effect on performance in this node. The integration
time in this node is equal to the width of the gate pul se. Gates as
short as 10 nsec may be used. Because of internal delays, the |eading
edge of a NIMfast pul senust be applied to the GATE INPUT 3 nsec after
the |l eading edge of the QINPUT analog pulse. Note that

TH'S REQUIRES 5 NSEC OF ADDITIONAL SLGNAL. DELAY
as compared with LRS Mvdel 2249A operation. The INH BLT INPUT requires
a NIMfast pulse of 10 nsec minimumduration in order to inhibit the
gate pul se. The | eading edge of the Inhibit pulse should be coincident
with the |eading edge of the gate pulse. After conversion has begun,
the GATE and INHIBIT inputs are ignored.

q MODE Input Signals The Q INPUT is termnated in 50 Q. Because of the
high speed nature of this nobde, attention should
be paid to proper inpedance matching throughout the system The reflec-
tions caused by inpedance m smatches wll cause a loss of resolution.

The Q INPUT accepts negative analog signals. Signals as large as -20 mA
(1 Vinto 50 Q}axre handled linearly. Larger signals cause a gradual
deviation fromlinearity. Two volt input signals, for exanple, register
approxi mately 10% | ower than 1 V signals of twice the duration. The
input is protected against i-100 V transients of duration <l usec.

Al though such transients will not cause circuit damage, tney may, however
cause the data in the anal yzer to becone disturbed.

g Mode Slope and Pedestal The action of the charge sensitive ADC in the
Model 3002 is to produce a digital output,

related to the input charge q by the relationship

g = S(N-No) (N>Ng)

Here S is the slope, approximtely 0.25 pC/count or 1 pCicount in the full

3
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or quadrant nodes respectively. NOis the pedestal or the channel nunber
obtai ned for a conversion with no Q signal. Pedestal also depends upon
the output inpedance of the signal source. Although Sis fixed, NOis
not . Increasing the gate width will cause an increase in the pedestal
(see enclosed specifications). A trinmer capacitor mounted on the digi-
tal board adjacent to the Qrl00C hybrid affords pedestal adjustment over
a range of approximately 50 counts. In general, a pedestal >0 counts
is advantageous in that it allows the experinenter to be aware of the
origin of his histogram This is of particular significance for the
Model 3001 in that it maintains linearity even in the first few channels
above pedestal.

v Mde

The V Modde is intended for analysis of the output of voltage sources
such as spectroscopic anmplifiers or Mssbauer velocity drives. Anal og-
to-digital conversion is performed upon the maxi mum voltage within the
gating interval. The input inpedance of the V-INPUT is 93 Q. Because
the V-INPUT is intended for slower signals, the gate timing is |ess
critical.

V Mbde Gating An internal gate generator may be used to generate gates
in the V MODE. This generator may be triggered either
by an internal discrimnator on the analog input signal (INT) or by an
externally applied NIMfast logic pulse on the GATE INPUT (EXT TRIG. An
externally applied NI M pulse derived from estenmal logic may be applied
as the gate pulse (EXT GATE).

* The Gate Generator: The gate generator is a triggerable monostable
whose output may be adjusted by a 22-turn front-panel GATE WDTH
potentiometer. Fully counter-clockwi se, this control sets a gate
wi dth of approximately 20 nsec and fully clockwi se, it sets a width
> 1 usec. The mininum gate width for V MODE operation is 100 nsec.
The actual gate width can be deternmined by viewing the NM gate
pul se at the test point adjacent to the GATE WDTH potentioneter.
in the INT node, the GATE | NPUT/ GATE VIEW connector serves as an Qut-
put of the gate pulse with an anplitude of approxinately -100 nV. The

test point and GATE VIEW outputs supply gate pul ses whenever
the gate generator 1S 1riggered.
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INT Trigger Mde: In the INT GATE trigger node, an internal discrim
inator on the analog signal is used to trigger the gate generator. The
discrimnator level is set by the 22-turn THRESH potentioneter. Set
fully  counter-clockwise, a threshold of approxinately +1 nV is ob-
tained. Fully clockw se, the threshold is approximtely +20 nV. The
test point adjacent to the input THRESH potentiometer gives a voltage
approxi mately 1000 X the threshold. No connection should be made to
the Q | NPUT.

In this node, the GATE | NPUT/ GATE VI EW connector serves as a gate view
output giving a -100 nV anplitude gate output (into 50 ) each tinme

the Mbdel 3001 gate generator is fired. The INHIBIT IN connector allows
the output of the internal discrimnator to be inhibited. The INHIBIT
pulse, a N Mfast.pulse, should overlap the gate for proper operation.
The GATE INHIBIT inputs are ignored after conversion is begun.

EXT Trigger Mde: Operation in the EXT TRIG Mdde is intended for ap-
plications in which a sonewhat nore extensive trigger is required. In
this mde, a NIMfast pulse applied to the GATE INPUT is used to trigger
the internal gate generator. The INH BIT IN input accepts N Mfast

pul ses which may be used to veto the trigger. The internal discrim
inator is therefore defeated in this node. The |eading edge of the
gate trigger pulse shouid be coincident in time with the |eading edge
of the analog input at the V-1NPUT connector.

A fast NNM inhibit pulse of mninum 10 nsec duration should be applied
simul taneous with the |eading edge of the GATE TRIGGER pul se in order
to inhibit conversion. The GATE and INHIBIT inputs are ignored after
conversion is begun.

EXT GATE Mde: In the EXT GATE Mdde, the 3001 accepts an external gate
pul se rather than enploying the internal gate generator. In fact, the
W DTH setting has no effect on performance in this node. The peak
search time in this node is equal to the width of the gate pulse. Gte
as short as 100 nsec may be used. Because of internal delays, the

| eadi ng edge of a NIMfast pulse applied to the GATE I NPUT shoul d be
coincident with the |eading edge of the V-I1NPUT anal og pulse. The
INHIBIT INPUT pulse will veto a gate pulse if a NMfast level is pre
sent coincident with the leading edge of a gate pulse and persists for

at |least 10 nsec.
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V_ Mde Input Signals The V-INPUT is terminated in 93 @ and accepts
input signals of 50 nsec risetime or greater.
CGeneral |y, gaussian shaped pul ses are used as analog inputs but the 3001
allows other shapes also. For exanple, a ranp input may be used. [f no
peak is obtained during the gating interval, the maximum voltage will be
anal yzed.

The V-1NPUT accepts positive analog signals. The range of the ADC for
this node allows signals to 1 Vinto 93 Q. Larger signals give an off-
scale result and are treated as a full scale (ch 1024) signal. The
input is protected against +100 V transients of < 1 usec duration. Al-
t hough such transients will not cause circuit danmage, they may, however,
cause the data in the analyzer to become disturbed.

V Mode Sl ope and Pedest al The action of the peak sensing ADC in the
Model 3001 is to produce a digital output,
N, related to largest voltage in the gate interval by:

V = S(N-No) (N > No)
Here S is the slope, approximately 1 nW/ count or 4 nmV/count in the full
or quadrant nodes respectively. NOis the pedestal or the channel num
ber obtained for a conversion with the V-1NPUT open. Although S is fixed,
No is not. Increasing the gate width will effect the pedestal in the
V Mde only slightly.

t Mode

In the t-MODE, tie GATE switch must be in the EXT TRIG position. In this
mode, the GATE TRGinput is the T START input and the INHIBIT input is
the T STOP input. The time between the T START and T STCP pul ses is digi-
tized without the use of a tinme-to-anplitude converter (TAC).

A side panel switch is used to select the full scale time. Two ranges
are available (100 nsec full scale (0 to 100 nsec) and 1 vusec full scale
(100 nsec to 1100 nsec). Two spare switch positions are supplied to
allow selection or alternate conversion gains. Full scale time my range
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from 100 nsec mininumto 7 usec maxi num Selection of resistance
values for alternate gains is based on the follow ng rel ationshi ps:

_, R -13
GAI N = (1‘97) 10 sec/ channel

where 10”0 sec/ chan. < GAIN < 6 x 10"? sec/ chan.

and where R is expressed in )@

A pedestal of approximtely 14% of full scale nust be provided
external |y because of the inherent negative pedestal of the system
Therefore, a selected gain of 6 x 10-9 sec/count will range from =.84
usec to 6.84 usec full scale.

Pedestal (external) = 140 x GAIN

At any tine of operation, only one tine range should be selected. The
following diagramillustrates positions for alternate conversion gain
conponents. Access to the PC board illustrated bel ow is gai ned by
sliding back the right hand side cover having the cutout that exposes
the t-nmode range sel ect switch. For best results use a 1%resistor
value. A second resistor position is provided in each of the two
alternate gain locations for a fine trimof the gain if desired.
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Anal og Front End

The operation of the 3001 is shown by the block diagramin Fig. 1. The
ADC enployed is a run-down type consisting of three separate front ends
one of which is selected to gate clock pulses to a scaler. The three
front-ends are the hybrid circuits QI OOC, VT100, and Qrl OOT used for
the g, V, and t nodes respectively. See page 2 of the schematic diagram

The QTI OOC and QTl OOT are charge-to-time converters consisting of
"virtual ground" inputs (Pin 16) capable of current anplifying the input
pul se received during the time that a gate (>-12 V) is applied to Pin 15.
Full scale charge is about 300 pC and 1500 pC for the QTl OOC and Qrl OOT
respectively. When a gate pulse is received by either of these hybrids,
an internal capacitor is charged and a run-down is begun. For the dura-
tion of the run-down, a TTL clanp-to-ground is present at Pin 9. This
"T output" width is proportional to the ampbunt of charge transferred

to the capacitor.

The VT100 has an identical pin configuration to that of the Qri00
described above. The input is also a "virtual ground" but it is non-

i ntegrating. An amount of charge proportional to the maximum input cur-
rent applied during the gating interval is stored on the internal
capacitor. Run-down is identical to that of the QT100's Full scale
is -10 mA

In the q MODE, the Qri00C is biased on by applying +50 nmV to Pin 8. In
the V and t nodes, it is biased off by applying -200 nV to Pin 8. In the
g MDE, a gate may be generated either internally or applied froman ex-
ternal source. The Internal Gate Generator is shown on Sheet 1 of the
schemati c. The Q INPUT is connected directly to the Internal Discrinmnator
an LD604LG hybrid, and then via a 25.5 nsec 50 ¢ delay cable to a 50 @
termnation at the Qrl QOC Since the input inpedance of the LDBOALG i s
very high, the QINPUT perforns as a low reflection transmi ssion |line Well
terminated at the QIOOC. In the INT gate node, the LD604LG is used to
generate a gate trigger, for the internal gate generator circuit. The
purpose of the delay line is to account for the propagation delay through
the LD604LG and gate circuitry.

In the t MODE an anpunt of charge proportional to the gate width is de-
posited in the QT OOI. A constant current source based upon the -24 V
NI X supply is used. A side panel switch selects a series resistance
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thus determining the full scale time. Two spare switch positions are
avail abl e. Pads are available for both fixed and trim resistors. The
gate applied to the QI OOT is based upon the T-START and T- STOP i nput
pul ses. The T-START clocks the Start Flip-Flop. The clock for the
Start Flip-Flop is kept high by the busy level (derived fromthe Busy
Generator. See sheet 1 of the schematic. Simlarly, the Stop Flip-Flop
is clocked by a signal derived fromthe T-STOP input. Its circuitry is
activated by the Start Flip-Flop. The transistors QL1 and QL2 are used
to formthe gate pulse applied to the Qri00T.

Digital Section

The naster clock enployed in the 3001 is based upon a 20 Mz LC oscil -
|ator (see page 3 of the schematic). The circuit was designed to allow
rapid start-up and shut-down gating. Wen conversion is initiated, the
clock is stopped and remains off until the 7 usec Wit Monostabl e,
completes its cycle. The clock nay also be inhibited by the user through
the pad labeled Cl |ocated between TP and TQ a TTL high inhibits.

When a conversion is in process, Channel A of the dual 11-bit 20 Mz

scal er, Mdel SC100, is used. The output of the hybrid front-end is used
to gate the master clock. Thus, after a conversion is conpleted, the
binary data (address) is available at the SCL00 outputs. See sheet 4

of the schemtic.

The scaler address is latched into the Menory Address Latch. See sheet 4.

In the quadrant node, the word is shifted right two bits and the two nost
significant bits are determned by the MEMORY switch. The word in the
Menory Address Latch addresses the nemory which is normally in a READ
state. The resulting data work is latched into the Incrementing Register
incremented by 1 and replaced in the Menory in the sane address as given
by the Menory Address Latch.

Di splay Section

The display is active except when an analog signal is being received or
the results of a conversion are being entered in the Memory. The clock
continuously cycles Channel B of the SC100 through 1024 counts. The re-
sulting addresses latched into the Menory Address Latch are supplied to
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the Horizontal Sweep DAC and to the Menmory. In the quadrant node, the
menory address is shifted right as in the digital section discussed above.
The data read from Menory and |atched into the Data Scal ar are processed
either by an 8-bit linear or 16-bit logarithmc vertical DAC See

Sheet 6. Display nmode is selected by the DI SPLAY SCALE switch. In the
linear node, data is shifted right in accordance with the setting of the
CONTS FULL SCALE switch and presented to the LIN Mantissa DAC. In the

logarithmic node, the "characteristic" is generated by counting the nunber
of shifts left required to obtain a left justified logic "1". The re-

mai ning data are used to generate a mantissa using a programmed-read-Only
nenory.  The anal og mantissa is generated by the 8-bit LIN Mantissa DAC
and the anal og characteristic is generated by the 8-bit "characteristic".

11 -




APPENDI X |
Asinplified method for calibrating Q node pedestal and gain using standard
lab equi prment.
Gener al
The inherent 51 @ termination of the Mdel 3001 Qinput allows one to

obtain a well defined amount of charge from the area of a well defined
pul se, given by the relation Q = (VW/51) t.

Bl ock Di agram of 3001 Q Mbde Full-Scale Calibration

[ ] DISCRIMINATOR

3001 ATTENUATOR TRIGGER .
V.4
Q-IN oUT  INde
-
f
| SETTING of PULSE 509,
v =
, PULSE ON SCOPE
OSCILLOSCOPE ‘\« ! !
|
v
O f i
: -
50 i i
L et —

Li st of Test Equi pnent which can be used:
1. Attenuator: LeCroy Yodels A101, A101L or A102
2. Discrininator: LeCroy Models 621BL, 621BLP, or 623, etc.
3. Trigger: Gscillator Fan-In/CQut 1923 or Instapul ser |P-1.

4, Oscilloscope: Textroni x 475 or 485




Pr ocedure

June,

1.

Set the Model 3001 gate width to 150 nsec using a NIMinput pul se
and with the gate switch in EXT TRI G position.

Ternminate the scope input (50 Q) and with the calibration set-up
as shown in the block diagram select and set the Qinput pulse.

For a pedestal of 30, a charge of 243 pc is required to obtain a
peak in channel 1000 (based on 0.25 pc/channel sensitivity).

One therefore obtains the relation t=(12.368)/V(nsec), fromit

t can be determined if Vis selected (Note: V nust be between

0.2 and 0.5 volts). Furthermore, neasurenents showed that the
above value of t must be connected by increasing its value by

about 8-10%

Exampl e: Let V=0.30 volts which gives t=41 nsec and the increased

t IiS 45 nsec. This value of t is used for the calibration
pul se.

Terminate the g-1NPUT with 50 @ and switch the channel intensifi-

cation (i.e. INTENSIFY) to 10th. (Note: The NIM input pulse is
still connected to the GATE | NPUT).

On the scope, select the XY-nbde and adjust the Q node pedestal
to channel 30 via the 6-20 pF trimcapacitor on pin 16 of Qr-100M

Renove the terminator fromthe g-1NPUT and connect the output of
the attenuator to it. Set gate switch to INT, INTENSIFY to soth
and adjust Q node gain* for counts in channel 1000.

Repeat steps (4) and (5) until pedestal and pulse occur in channels
30 and 1000 respectively.

* The @ node gain is set with the 200 @ pot at pin 12 of QI OOM (NOTE Gain
shoul d be checked with unit in NIMbin since gain setting nay be affected

by extension cable). R —

1977

= GAIN POT.

@ 1 Location
Q Mbde ga

QT I00M

@ {xi+@
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QVT SYSTEM | NTERFACE CONNECTI ONS

The following is a list of signals provided at the QUT

rear panel connector. Usage in the LeCroy Mbdel 2301
CAMAC interface and the Mdel 3157 printer interface is

i ndi cat ed.

ENGINEERING DEPARTMENT

LeCroy Research Systems Corp.
Spring Valley, New York
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[3157

Si gnal

Mermory Address X X

Mermory Address X X
Mermory Address X X
Menory Address X X

Mermory Address X X

Menory Address X X

Menory Address X X
Mermory Address X X
Menory Address X X

Mermory Address X X

June, 1977

J2 Connector Contact Usage

Desi gnati on Pin No.
MA- 0 A
MA- | B
MA- 2 C
MA- 3 D
MA- 4 E
MA- 5 F
MA- 6 G
MA- 7 J
MA- 8 K
MA- 9 L

-14-

Characteristic

EXT.EN. is |ow Address is

Least significant bit of
menory address, a positive
true TTL |evel. When used
as input address, data nust
be supplied by an open col-
lector or Tri-state driver.
Internal 2 XK@ pull-up resis-
tors are provided in the MA
The transmission of address
nmust be enabled only when the

read into the Address Register
on negative going transition
of MAL (pin R).

The line serves as a nenory
address out put when EXT.EN
is high. Logic is positive
true. The line will drive
one |ow power TTL I oad.

As above but 2! bit

As above but 22 bit

above but 23 bit

above but 2% bit

above but 2% bit

above but 2% bit

above but 27 bit

above but 28 bit

& & & & & & &

above but 29 bit

ENGINEERING DEPARTMENT

LeCroy Research Systems Corp.

Spring Valley, New York
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Si gnal

EXTERNAL ENABLE X

Menory Enabl e,

External Load

I ncrenent
Regi ster

June,

1977

2301

X

X

t~
n
—
™
X

X

J2 Connector Contact Usage

Desi gnati on Pin No.
EXT. EN. 4
VE 21
EXT LD N
I NOR REG P

-15-

Characteristic

Low TTL conpatible |evel

di sables internal control
thus enabling external mem
ory control functions.

TTL low disables (Tri-Stat
the menory output and prev
it frombeing witten into
TTL high enables nenory in
or output.

Low | evel permts [|oading
external data into the In-
crementing Register. | nput
data must be quiescent and
should be low until external
load (EXT LD) is returned
high state. EXT LD nust be
high during wite interval.

External data (EDOO0 to ED1)
is loaded into the Increnent-
ing Register by trailing ec
of a low going TTL conpatible
pul se, 200 nsec m ni mum dura-
tion. Data nust be quiescent
during load interval.  (See
Note).

The contents of MCA's Incrc
menting Register is increnent
by 1 by the positive going

transition of the TNCR REG

pul se, a TTL conpati bl e,

200 nsec minimum width pul se
When unused, nust be a TTL

high during EXT BENB (See Note)

LeCroy Research Systems Cc

ENGINEERING DEPARTMENT
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J2: Connector Contact Usage

interval that EXT ENB is | ow.

June, 1977

— ™~
o n
l . (2] ~
Si gnal N 2 Designation Pin No.
I Ext er nal _
Read/ Wite X R/W M
External Menory
l Address Latch X X MAL R
External Data Input/
Dat a Qut put X ED0O 6

NOTE:  The signals EXT LD, INC REG R/ W and MAL «can be applied only during the

by an EXT LD pulse. The 16 ED
‘put when ME is in the High
State. Qutputs wll drive one
:standard TTL load. Length of

:should be linited to 6 feet.

Characteristic

The contents of the Increnent-
ing Register are witten into
the mermory of mnimm duration
600 nsec. The R/ W nust be high,
for reading. Read or wite
operations require ME high

| evel . (See Note).

The data applied to the ten
MA lines, A-L, are |latched

on the trailing edge of a TTL
conpatible positive 200 nsec
m ni mum duration pul se.

Address data nust be quiescent
at least 200 nsec prior to the
latching edge. (See Note).

The least significant bit (29)
of external data. Coding is
TTL high true. Data source
nust be from either an open-
collector or Tri-State source.

I nput of external data is per-
mtted when MEis in Low State,
No internal pull-up resistors
are supplied. Data are |oaded
into the Incrementing Register

lines serve as nenory data out--

i nterconnecting data cables

ENGINEERING DEPARTMENT

LeCroy Research Systems Corp.

Spring Valley, New York
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Si gnal

Ext er nal
Data CQutput

”

‘2301
,3157

Data I nput/

X

X

X

Menory Overflow X

d ock

June,

[ nhi bi t

1977

&

J2 Connector Contact Usage

Desi gnat i on Pin No. Characteristic
EDg1 5 As above but 2} bit
EDO2 7 As above but 22 bit
EDO3 8 As above but 23 bit
4 10 As above but 2% bit
EDO5 9 As above but 23 bit
ED06 11 As above but 28 bit
EDO7 12 As above but 27 bit
ED0S 14 As above but 28 bit
EDO9 13 As above but 29 bit
ED10 15 As above but 210 bit
ED11 16 As above but 211 bit
ED12 18 As above but 212 bit
ED13 17 As above but 213 pit
ED14 19 As above but 2l% bit
ED15 20 As above but 215 hit

MO F 22 A high level output indicate

an overflow in the 16th bit

of the nenory.
CK I NH 1 A high TTL inhibits internal

-17-

clock halting operation use
to generate an intensified
di spl ay marker provided in-

hibit is synchronous with dis-

play sweep.
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Si gnal

ADC Dat a

Clear gwt

Start gvt

stop qvt

Di splay d ock

Di spl ay Reset

Decrement Regi ster

Zero Register

gt Status

Conmon

June, 1977

~ o~
g =
N @ Desi gnation
SEL
X CLR
X START
X STOP
X DCLK
X DR
X DREG
X ZREG
X STATUS
X X G\D
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Pin No.

S

J2 Connector Contact Usage

Characteristic

Active Low TTL signal of
200 nsec duration indicates
ADC data is present on pins
Ato L.

TTL | ow |l evel of 100 nsec
m ni mum duration clears the
qvt. EXT. EN. not required.

TTL low of 2 wsec mini num dur-
ation starts the gVt EXT.EN
not required.

TTL low of 2 wusec mni mum dur-
ation stops the gvt. EXT.EN |
not required.

TTL level display 50 kHz,
400 nsec wide clock pulses
avail abl e when clock inhibit
is |low

TTL low of 500 nsec duration
i ndicates that the display
sweep has begun.

Positive going TTL edge
decrements |ncrenenting_Reg-
ister. Internal pull-up is
provi ded.

A TTL low of 500 nsec duration
i ndicates the data in the
I ncrementing Register is zero.

A TTL output indicating the
state of the qgvt. Low for
stopped, high for started.

ENGINEERING DEPARTMENT

LeCroy Research Systems Corp.
Spriny Valley, New York
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Digital |nput/CQutput

The digital connector, J2 on the 3001 is a 44 contact edge connector which
mates with AVP connector nunber 582358-2. The contacts are nanmed A thru Z
(excluding G I, 0 and Q and.1 through 22. The extreme contacts, A Z, 1
and 22 are labeled on the board. Al signals are TTL standard. Read-out,
writing in and histogranming may be performed through this connector. The
details and definitions of each of the 44 input or output requirements are
described in the next section.

A bl ock diagram of the memory and register section of the 3001 is shown in
figure 3.

//////////////////////////,/////

1024 BY 16 /;{}fk?zéjkf INCREMENT ING|,
MEMORY v / REGISTER

2 “
?

ADDRESS REG o2

= P

RWME MALINES (10) MAL ED LINES (16) EXT LD I NCR

fig. 3
Data may be read fromor witten into any channel of the 3001 by |atching

an address into the Memory Address Latch and supplying the appropriate
strobes.

Latching Into The Menory Address Latch

In order to read out or wite into the menmory of the 3001, it is necessary
to latch an address into the Menory Address Latch.  Tne procedure is shown
infigure 4 The nenory address lines should be driven from either an open
collector or tri-state source activated by a low level on the external line

June, 1977 -19-
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Data Read-Qut (See Figure 4)

the data contained in the address

settle on the ED lines within

If the state of the RRW Iline is high,
Data |evel s persist on

latched into the Menory Address Latch will
400 nsec of the trailing edge of the MAL pul se.
the ED lines for the duration of the EXT ENB |evel.

7- Yy \ LEVEL SET j“ T
MA LINES / // \ / jTI_{/I-jTALTEj /

J<—-32oo NSEC ——al

VAL
EXT ENB 1
FI GURE 4
June, 1977 -20-~
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Witing Into the Mddel 3001 (See Figure 5)

In order to wite into the Mddel 3001, data nust also be latched into the
I ncrenmenting Register by an EXT LD pulse. Data levels may be set on the
ED lines only after the menory is disabled (ME | ow).

oo 1 iy
7T TTTTTTT7T 77"
ED AND / / // /} LEVEL SET (/7 REANS -// / .
MALINES / / /4 L L L Ak Sod L S L L L L £
ME 1&——2200 NSEC ——>)

EXT LD L ;
. J L
R/W 1<—~ 2400 NSEC ——->!

| f—2100 NsEC

FI GURE 5

June, 1977 -21-




