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COINCIDENCE ANALYZER
Model 2040

Section 1
INTRODUCTION

1.1 COINCIDENCE ANALYZER OPERATION

The Canberra Model 2040 Coincidence Analyzer accepts up to four input signals generated by energy
analysis or time discrimination modules. In turn, it produces a logic pulse output when all of the
inputs enabled by front-panel switches occur within the resolving time set by front-panel controls; that
is, when the leading edges of all selected input logic pulses occur within a time period equal to the
“resolving time” selected.

Two resolving time ranges are provided: 0.1 - 1.0 microsecond and 10 - 100 nanoseconds. The 0.1 to
1.0 microsecond range is typically used for energy coincidence analysis; the 10 - 100 nanosecond range
is used for timing or simultaneous energy and timing coincidence experiments.

The input signals are positive NIM logic signals such as the +5 volt nominal pulses 0.5 microseconds

wide from 2035A, 2036A, and 2037A Timing Single Channel Analyzers. The pulse width is not’

important since only the leading edge is used by the 2040 Coincidence Analyzer to trigger the internal
pulses. The positive or “slow” outputs from the 1427 ARC Timing, the 1428 Constant Fraction
Discriminator, and the 2055 Logic Shaper and Delay may also be used as inputs to the 2040.

The 2040 output pulse is a NIM logic pulse, and is produced when all switch-selected input conditions
are met. For example, if A and B and ANTI inputs are IN, pulses must be present at A and B and not
at ANTI, with the leading edges of A and B within the resolving time of the unit. A truth table for the
various inputs is given in Figure 4-3.

1.2 APPLICATIONS
The inputs to the Model 2040 can be any standard NIM logic pulse such as produced by SCAs. A

coincidence set up with Nal detectors is shown in Figure 1. The unipolar output pulse from the 2012

Amplifier is processed by a Model 2036A Constant Fraction Timing SCA to produce a standard NIM
logic pulse for the 2040 Coincidence unit. In order to properly operate the system a delay curve is
obtained in which coincidences are measured as a function of relative delay between the two
detectors. The delay controls on each 2036 A are used to set relative delay. In the ideal case of no time
jitter in either detector, the solid curve in Figure 2 is obtained. However, real detectors will produce
the dashed curve, and the minimum resolving time setting is where there is a flat region (indicating zall
true coincidences are collected). The proper relative delay is then the value for the center of the flat
region. .

A coincidence circuit in which the spectrum of one detector is collected in an MCA gated by
coincidence pulses from the 2040 is shown in Figure 3. The timing signals are derived from Model
2037A Crossover Timing SCAs with bipolar pulses from the 2011 amplifiers. For Canberra ADCs
operating in the late coincidence mode the Model 2055 Logic Shaper and Delay may be omitted since
only a trigger pulse is required.

The 2040 may also be used in a slow coincidence mode in conjunction with a time-to-amplitude
converter such as the Model 2043 Time Analyzer shown in Figure 4. The 2040 coincidence would be
used with the RANGE switch set to 0.1 - lusec. Care must be used in the arrangement shown to set
the relative delays properly, which is done by adjusting 2015A amplifier time constants, 2043 output
delay, and 1457 delay amp time constants.
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Section 2
SPECIFICATIONS

Number: up to 4; 3 coincidence and 1
anti-coincidence.
Polarity: positive.
Amplitude: 4 to 10 volts.

Rise Time: 50 nanoseconds, maximum.,
Duration: 100 nanoseconds, minimum.
Impedance: 2.2K ohms shunted by 120pf.
Connectors: BNC

-

Polarity: positive.

Amplitude: 10 volts, nominal,

Rise Time: 50 nanoseconds, maximum.
Duration: 1 microsecond, nominal.
Impedance: 50 ohms, DC coupled.
Connector: BNC

10 - 100 nanoseconds, and 0.1 - 1.0 microsecond,
range-switch and rotary-control selectable.

Better than 5% of sefting or 3 nanoseconds,
whichever is larger.

See Figure 3-1.

Front panel potentiometer providing a 10:1 range

(within the range set at the RANGE switch).

Front panel switch for selecting resolving time
ranges of 10 - 100 nanoseconds or 0.1 -
microsecond. -

Front panel toggle switch to accept (IN) signal
applied to adjacent connector for coincidence
operation.

Front panel toggle switch to accept (IN) signal
applied to adjacent connector for anti-coincidence
operation.




2.5 POWER REQUIREMENTS +24V  — 35mA
24V — 80mA
+12V. -  170mA
12V — 12ZmA

Notes

2.6 PHYSICAL

SIZE Standard single-width module (1.35 inches wide)
(3.38cm) per TID-20893.

WEIGHT 2.81bs. (1.26 kg.)
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Section 3 , ]
CONTROLS AND CONNECTORS - Section 4

OPERATING INSTRUCTIONS

3.1 GENERAL
’ — 4.1 GENERAL
The functions of the controls and connectors located on the module are described in this section. Itis .
recommended that this section be read before proceeding with the operation of the module. =

Since it is impossible to determine exactly how the user will operate his module in a specific
experiment, explicit instructions cannot be given. However, if the following general procedures are
performed, the user will become as familiar with the operation of the module as is necessary.

3.2 CONTROLS

RESOLVING TIME CONTROL 4.2 SETUP
This potentiometer selects . ’
resolving times within the range
set by the RANGE switch.

RANGE SWITCH
This switch determines the -
resolving time range within which
the Model 2040 will operais,

1. Insert the Model 2040 Coincidence Analyzer module in an AEC compatible bin such as the
Canberra Model 2000.

2. For coincidence operation, connect input signals, which meet the conditions detailed in

There are two positions: 10 - 100 = [ ~ Section 2.1, to BNC connectors A and B. (See also Section 1.2).-
nanoseconds and 0.1 - 1.0
microsecond. —_

3.  Set toggle switches A and B to the IN position.

TOGGLE SWITCHES (Ié\]) )
i e luse ct : . . apy : . .y .
31]11322 Sﬁ;ﬁi “Which tw.?msje be 4.  Set the toggle switches associated with input C and ANTI at their out positions (down).
considered for the coincidence {or — b -
anti-coincidence) experiment; all
inputs not selected by these
, switches are ignored; the absence
of any input pulse at an input
enabled by the toggle switch will
inhibit any output from the
Model 2040 Coincidence
Analyzer.

5. Connect the QUTPUT connector to an oscilloscope or to the input of a scaler such as the
Canberra Model - 1772. Set the sensitivities of the oscilloscope to 5V/cm and 1
microsecond/cm, vertical and horizontal, respectively.

6. Set the RANGE switch to 0.1 - 1 microsecond; set the RESOLVING TIME control to 10

3.3 CONNECTORS (max.). . .
INPUT CONNECTORS
Connectors A through C are used
for coincidence events. If all
sipnals at these connecios
(enabled by the corresponding
input toggle switches) occur
within the resolving time set by
the RESOLVING TIME controls,
an output signal will occur at the
QUTPUT connector. The
anti-coincidence input (ANTI) is
used to inhibit an ouiput,
imposing a NAND condition.

QUTPUT CONNECTOR

A positive 10 volt pulse with a
rise time less than. 50 nanoseconds
and a duration of one
microsecond is produced when a
coincidence (or anti-coincidence,
depending upon the centiections
made) occurs among the enabled
inputs to the Model 2040.

4.3 COINCIDENCE CHECKOUT

1. Activate the input signals and observe the QUTPUT signal on the oscilloscope (or observe
the scaler beginning to count). If an output cannot be seen, using the oscilloscope check
that the inputs are as specified in Section 2.1. An output signal will be generated when the
input signals occur within one microsecond of each other,

2. Repeat step 1 with the following input signal combinations:

a. Input A and Input C.
b. Input B and Input C. _
¢. Inputs A, B, and C. ‘ .

Be sure that the IN switch is set for those inputs which ére to be enabled (and that they are
off for those not enabled).

3. Keeping the set up as in Step 2, reduce the RESOLVING TIME control setting and note
that the OUTPUT signal finally disappears.
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Using two coincidence inputs (A and B, for example) delay one with respect to the other.
The following diagrams show how Canberra modules can be used for this test:

2030 or
807 —e—»| 2031 A -
Pulser SCA
2040
Coinci-
dence
2055A Analyzer
Logic
Shaper B
L and .
Delay
or: -
20354, A
Pulser 2037A
TSCA
2040
Coingi-
dence
Analyzer
2035A, B
|| 2036A0r .
2037A "
TSCA

Figure 4-1. * (Use variable delay on one Model 2037A SCA)

Check that an output is generated when the input signals occur within the RESOLVING
TIME set on the RESOLVING TIME control. Vary the delay and RESOLVING TIME
controls and check them at different settings. Refer to Figure 4-2 for a typical
linearity/accuracy curve of actual resolving time vs. indicated time.

Set all IN switches at their off position (down). Note that the OUTPUT signal disappears.
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Resolving Time Dial Reading

Figure 4-2. Dial Resolving Time vs. Actual Resolving Time.
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4.4 ANTI-COINCIDENCE
1. Supply a signal to the ANTI connector and one to the INPUT A connector.
2. Set the RESOLVING TIME control at 10.
3.  Set the RANGE switch at 0.1 - I microsecond.
4.  Set the A IN switch ﬁt IN.
5. Setthe ANTIIN switch at IN.
6. Set all other switches at their off position (down).

7.  Observe the OUTPUT. No output pulse will be generated if any input signals on connectors
A, B, or C occur in coincidence with the signal at the ANTI connector.

8.  Repeat Step 7 utilizing other coincidence inputs. The following truth table will be obtained
when operating the Model 2040 Coincidence Analyzer:

INPUT

SIGNAL

B ANTI OUTPUT

C
0
1
0
1
0
1
0
1
¢
i
0
1
0
1
0
1

e e, S0 0000000

R bt et D O OO = e = OO OO
wHOOMI—dOOD—IHOOHI—‘OO
OOOODQOOI—A)—ID—-&MHHMH

* Figure 4-3.

* NOTE: It is assumed that a *“0” input refers to the corresponding channel that is switched “QUT.”
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CIRCUIT DESCRIPTION .

Each input to the Model 2040 has a differentiator and a one-shot associated with it. The differentiator
detects the leading edge of the input pulse and generates a negative spike to trigger the one-shot.

The ANTI input is disabled by holding the buffer transistor (Q13) on, so that an input will not make a
trigger spike. The three COINC inputs are disabled by turning off the one-shot input transistor. This
also makes the output of the one-shot high so that it can be ANDed with enabled one-shots.

RESOLVING TIME is essentially the width of the one-shots. The last input must be triggered before
the first input one-shot times out. (See Timing Diagrams). When the third triggered input one-shot
goes high, this makes the input to the Schmitt Trigger made up of Q20, Q21, and Q22 go high and give
a TRIG X pulse.

TRIG X triggers the ENABLE ONE-SHOT (Q23, Q24) which in turn triggers the OUTPUT
ONE-SHOT (Q25, Q27) to generate an oufput.

However, if an ANTI input occurs within the resolving time, a TRIG Y will be generated by Schmitt
Trigger Q17, Q18 and Q19. This triggers the DISABLE ONE-SHOT (Q30, Q31) and holds the output
of the ENABLE ONE-SHOT low to inhibit an output.

Resolving time is varied by the RESOLVING TIME control and the RANGE switch to control the
time of each one-shot,




Case 1
Case 2

3 COINC INPUTS WITHIN RESOLVING TIME
3 COINC INPUTS - ONE OUT OF RESOLVING TIME
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Case 4 |

Case 3 3 COINC INPUTS IN RESOLVING TIME ANTI OUT OF RESOLVING TIME
3 COINC INPUTS AND ANTI INPUT IN RESOLVING TIME
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CANBERRA

Notes

Warranty

Canberra (we, us, our) warranis to the custorner (you, your) that for a period of ninety (30} days from the date of
shipment, software provided by us in connection with equipment manufactured by us shall operate in
accordance with applicable specifications when used with equipment manufactured by us and that the media
on which the software is provided shall be free from defects. We also warrant that (A} equipment manufactured
by us shall be free from defects in materials and workmanship for a period of one (1) year from the date of
shipment of such equipment, and (B) services performed by us in connection with such equipment, such as site
supervision and installation services refating o the equipment, shall be free from defects for a period of one (1)
year from the date of performance of such services. ’

If defects in materials or workmanship are discovered within the applicable warranty period as set forth abave,
we shall, at our option and cost, (A) in the case of defective software or equipment, either repair or replace the
software or equipment, or (B} in the case of defective services, reperform such services.

LIMITATIONS

EXCEPT AS SET FORTH HEREIN, NO OTHER WARRANTIES OR REMEDIES, WHETHER STATUTORY,
WRITTEN, ORAL, EXPRESSED, IMPLIED {INCLUDING WITHOUT LIMITATION, THE WARRANTIES OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE) OR OTHERWISE, SHALL APPLY. IN
NO EVENT SHALL CANBERRA HAVE ANY LIABILITY FOR ANY SPECIAL, EXEMPLARY, PUNITIVE,
INDIRECT OR CONSEQUENTIAL LOSSES OR DAMAGES OF ANY NATURE WHATSOEVER, WHETHER
AS A RESULT OF BREACH OF CONTRACT, TORT LIABILITY (INCLUDING NEGLIGENCE), STRICT
LIABILITY OR OTHERWISE. REPAIR OR REPLACEMENT OF THE SOFTWARE OR EQUIPMENT DURING
THE APPLICABLE WARRANTY PERIOD AT CANBERRA'S COST, OR, IN THE CASE OF DEFECTIVE
SERVICES, REPERFORMANCE AT CANBERRA'S COST, IS YOUR SOLE AND EXCLUSIVE REMEDY
UNDER THIS WARRANTY.

EXCLUSIONS

Our warranty does not cover darnage to equipment which has been altered or modified without our written
permission or damage which has been caused by abuse, misuse, accident, neglect or unusual physical or
electrical stress, as determined by our Service Personnel.

We are under no obligation to provide warranty service if adjustment or repair is required because of damage
caused by other than ordinary use or if the equipment is serviced or repaired, or if an attemnpt is made to service
or repair the equipment, by other than our Service Personnel without our prior approval.

Qur warranty does not cover detector damage due to rieutrons or heavy charged particles. Failure of beryllium,
carbon composite, or polymer windows, or of windowless detectors caused by physical or chemical damage
from the environment is not covered by wamanty.

We are not responsible for damage sustained in transit. You should examine shipments upon receipt for
evidence of damage caused in transit. If damage is found, netify us and the carrier immediately. Keep all
packages, materials and documents, including the freight bill, invoice and packing ist.

Software License

When purchasing our software, you have purchased a lHicense to use the software, not the software itself.
Because title to the software remains with us, you may not sell, distribute or otherwise transfer the software.
This license allows you to use the software on only one computer at a ime. You must get our written permission
for any exception to this limited license.

BACKUP COPIES
Our software is protected by United States Copyright Law and by Internationai Copyright Treaties. You have
our express permission to make one archival copy of the software for backup protection. You may not copy our
software or any part of it for any other purpose.

Hevised 1 Apr 03
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Note: This notice does not apply to software products, which
may be provided on tape, floppy disk, or CD-ROM.

 Information Concerning Disposal of This Equipment

Electrical and electronic equipment contain hazardous substances that, if
disposed of improperly, can have a negative effect on the environment
and on human health.

Users / owners of this equipment have the responsibility to ensure that
this equipment does not pose a threat to the environment or to humans
when it becomes obsolete and requires disposal. -

The symbol below, also found on your CANBERRA equipment, indi-
cates that this equipment should not be disposed of in unsorted munici-
pal waste.

Therefore, following the provisions of COUNCIL DIRECTIVE
2002/96/EC on waste electrical and electronic equipment (WEEE), we
ask that you contact your nearest CANBERRA office for instructions on
the proper disposal of this equipment.
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