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STANDARD

WARRANTY

ORTEC warrants its instruments
other than preamplifier
FET input transistors, vacuum tubes, fuses, and batteries to
be free from defects in workmanship
and materials for a
period of twelve months from date of shipment provided
that the equipment
has been used in a proper manner and
not subjected to abuse. Repairs or replacement,
at ORTEC
option, will be made on in-warranty
instruments, without
charge, at the ORTEC factory. Shipping expense will be to
the account of the customer except in cakes of defects
discovered
upon initial operation.
Warranties
of vacuum
tubes and semiconductors
made by their manufacturers
will
be extended
to our customers only to the extent of the
manufacturers’
liability
to ORTEC.
Specially
selected
vacuum tubes or semiconductors
cannot be warranted.
ORTEC
reserves the right to modify
the design of its
products without
incurring
responsibility
for modification
of previously manufactured
units. Since installation
conditions are beyond our control, ORTEC does not assume any
risks or liabilities associated with methods of installation
or
with installation
results.
GUALITY

CONTROL

SERVICE

If it becomes necessary to return this instrument
it is essential that you contact our Customer

INSTRUMENTS

advance of its return. ORTEC must be informed,
either in
writing or by telephone
[(615) 482.44111, of the nature of
the fault of the instrument
being returned
and of the
model, serial, and revision (“Rev” on rear panel) numbers.
Failure to do so may cause unnecessary delays in getting
the unit repaired.
Our stapdard
procedure
requires that
instruments
returned
for repair pass the same quality
control tests that are used for new-production
instruments.
Instruments
that are returned
should be packed so that
they will withstand
normal transit handling and must be
shipped
PREPAID
via Air Parcel Post or United Parcel
Service to the nearest ORTEC repair center. Instruments
being returned
that are damaged in transit due to inadequate packing will be repaired at the sender’s expense, and
it will be the sender’s responsibility
to make claim with the
shipper. Instruments
not in warranty will be repaired at the
standard charge unless they have been grossly misused or
mishandled,
in which case the user will be notified prior to
the repair being done. A quotation
will be sent with the
notification.
DAMAGE

Before being approved for shipment, each ORTEC instrument must pass a stringent
set of quality
control tests
designed to expose any flaws in materials or workmanship.
Permanent
records of these tests are maintained
for use in
warranty
repair and as a source of statistical information
for design improvements.
REPAIR

FOR ORTEC

for repair,
Services in

IN TRANSIT

Shipments
should be examined
immediately
upon receipt
for evidence of external or concealed damage. The carrier
making delivery should be notified immediately
of any such
damage, since the carrier is normally
liable for damage in
shipment.
Packing
materials,
waybills.
and other such
documentation
should be preserved in order to establish
claims. After such notification
to the carrier, please notify
ORTEC of the circumstances
so that we may assist in
damage claims and in providing
replacement
equipment
if
“KSS3~V.
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1

ORTEC 454 TIMING

FILTER

AMPLIFIER

1. DESCRIPTION

I.
1.1. GENERAL

ihe ORTEC 454 Timing Filter Amplifier
is a NIM-standard
tiodule
for use where a fast (wide band), variable RC filter
amplifier
with high drive and variable gain is needed.
Features of the 454 include a wide-gain
control
range.
skparately selectable W-integrate
and RC-differentiate
time
constants in the nanosecond
region, and drive capability
sufficient for use with 50 or 10051 systems.

1.4. ,FlLTERlNG
‘~
~0
A 7.position concentricswitch
permits the separate selkktion
of RC-integrate
and Wdifferentiate
time constants.
The
positionsare
Out. and 5,10,20,50,100,
and 200 nsec. The
Out position for the RC-integrate control is equivalent to an
integrate
time constant
of less than 2 nsec. The Out
position
for the RC-differentiate
control implies a differentiate time constant of 5i.tsec.

1.2. INPUT SIGNALS

1.5. OUTPUT

The input signals are ac-coupled
into an impedance
of
approximately
lOOOn.
This relatively
high impedance
allows multiple use of the linear input signal. The acceptable
amplitude
range for the linear input, to retain its linearity.
is 0 to 2 V. These signals may be either positive or negative
polarity, selectable with a front-panel
switch. Protection
is
provided for input voltages of up to flO0 V at a 10% duty
cycle.

The linear output pulses are negative for input pulses bf the
same polarity as selected by the front-panel
polarity switch
or are positive when the input has the opposite polarity.
The 464 is capable of driving up to -6 V into a 5O.Q
impedance
with
no degradation
of the performance
specifications.
Positive output
signals are limited
to a
range from 0 to +0.5 V.

1.3. GAIN

1.6. MECHANICAL

The gain for midband frequencies
can be
from X2 through
X200, using five Coarse
and a Fine Gain control which is a single-turn
The factors are selected to provide range
assure continuously
adjustable gain control
full range.

set at any value
Gain selections
potentiometer.
overlap and to
throughout
the

The ORTEC 454 Timing Filter Amplifier
is a NIM-standard
single-width
(1.35 by 6.714
in.) module,
designed
in
accordance
with TID-20893
(Rev.). It is intended
for
installation
and operation
in a standard enclosure, such as
the ORTEC 401A/402A
Bin and Power Supply, and obtains
all of its required operating power from the Power Supply.

2. SPECIFICATIONS
PERFORMANCE
AMPLITUDE
cable.
RISE TIME
selections.

RANGE

44.5

CONTROLS

+O.5 to -6.0

nsec with filter

V (linear1 onto

Out, or -2.2

r;for

5Oa

other

NOISE
For maximum gain, rms noise referred to the input
is<10 @/ for ri= 7d=200
nsecor<50@/
with filter Out.
NONLINEARITY

FINE GAIN
x2 to x10.

@ngle-turn

switch

for selection

potentiometer,

of Xl, X2,

continuous

from

INT 7.position
switch, with RC time constants of 5, 10.
20. 50, 100. and 200 nsec and Out (equivalent to 2 nsec).
DIFF 7.position
switch, with RC time constants of 5, 10,
20,,,60, 100, and 200 nsacand Out (equivalent to -5 pet).

=&kl%.

TEMPERATURE
STABILITY
a.l%Pc.
0 to 5oOc.

COARSE GAIN
5.position
x5, x10, or x20.

<O.O25%fC,

20

to 50°C;

POS/NEG
For input polarity same as selected by frontpanel polarity switch, the output is negative; for appositive
input polarity, the output is positive.

?,&j
‘2

\
2

INPUT

ELECTRICAL

Positive or negative polarity, front-pan&switch
selectable;
amplitude 0 to 2 V, protected to *20 V dc and to flO0 V
at 10% duty factor; impedance -1OOOa.
Front-panel
BNC
connector.

REQUIREMENTS
t24 V, 79 mA; +12 V, 42 mA:
-24 V, 75 mA; -12 V, 39 mA.

DIMENSIONS
NIM-standard
single-width
8.714 in.1 perTID(Rev.).

OUTPUT
Polarity of the output depends both on the polarity of the
input and. on the setting of the PoslNeg witch.
Impedance
-1Sl. Front-panel
BNC connector.

3. INSTALLATION

3.1. GENERAL
Since the 454, in conjunction
with the ORTEC 401Af402A
Bin and Power Supply,
is intended
for rack mounting,
vacuum tube equipment
operating
in the same rack must
be sufficiently
cooled with circulating
air to prevent any
localized
heating of the all-transistorized
circuitry
used
throughout
the 454. The temperature
of equipment
mounted
in racks can easily exceed the recommended
maximum
limit of 12O’F (5O’C) unless these precautions
are taken.

3.2. CONNECTION

POWER

AND MECHANICAL

TO POWER

The 454 contains no internal
power supply. and must
obtain the necessary dc operating power from the 401A/402A Bin and Power Supply in which it is installed for
operation.
Always turn off power for the Power Supply
before inserting or removing modules. The ORTEC 400
Series of modular
instruments
is designed so that the
Power Supply cannot be overloaded
when there is a full
complement
of modules in the Bin. Since. however, this
may not be true when the Bin contains modules other than
those of ORTEC design, use the convenient
test points on
the front panel of the 401A/402A
to check each Power
Supply voltage level after all modules have been inserted.

WEIGHT

(Shipping)

WEIGHT

(Net)

module

(1.35 by

5 lb (2.3 kg).

2 lb (0.9 kg).

INSTRUCTIONS

3.3.

INPUT/OUTPUT

CONNECTIONS

The high input
impedance
(-100051)
and low output
impedance
(-1SZ) of the ORTEC 454 permit it to be
included in a system using either 500 or 93accable.
For
proper system operation
the source and load impedances
on the cable system should be of matching
values to
eliminate reflections.
Input
The high input impedance
of the 454 allows the
input signal to be shunt terminated
at the 454 or allows
subsequent reuse of the input signal. When the input signal
is terminated,
assure that the cable is terminated
in its
characteristic
impedance (usually 50 or 9352). This requires
an external terminator.
Any subsequent
use of the input
signal in another instrument
requires that the cable from
the source to the 454 ultimately
be terminated
properly.
This requires either an external terminator
or the use of a
signal source with an output impedance equivalent
to the
cable characteristic
impedance.
Output
The low output impedance of the ORTEC 454
requires that the output cable be terminated
by the characteristic impedance
of the cable at the remote cable end.
This can be accomplished
at the input of a high input
impedance instrument
or by the ‘use of an instrument
with
an input impedance equal to the impedance of the cable.
Both driving-end
and receivingend
coaxial line termination
is recommended
for long cables.
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4. OPERATING
The ORTEC 454 Timing Filter Amplifier
has front-panel
controls for selection of the input polarity. for adjustment
of gain, and for the choice of shaping-time
constants to be
used. For input signals with the same polarity as selected by
the PoslNeg Input switch, the output will be negative with
a driving capability
of -6 V into 5Oa. For input signals
with the opposite polarity the output will be positive with
a driving capability of +0.5 V into 50.%
The amplitude
input amplitude

of an output signal is determined
by the
and frequency content to the 454 and by

5. CIRCUIT

The 454 circuit
will be described
with reference
to
schematic454-0101.Sl.includedat
the back of this manual.
Input
protection
is provided
by the diodes of Dl.
TransistorsCll
and Q2 form the input stages, where polarity
selection and Differentiate
time constants are determined.
The first stage of amplification
is provided by the circuit
that includes transistors 03 through Q5. This is a cascode
configuration,
driven by en emitter follower. Coarse Gain
selection is determined
partially by resistors R19 through
R21.
The second
configuration.

stage of amplification
driven
from the

is also a cascade circuit
first stage through
an

6. MAINTENANCE

6.1.

CORRECTIVE

MAINTENANCE

The ORTEC 454 should require no regular maintenance
other than replacement
of components
which have failed
due to age. Always ensure that the replacement components
are equivalent to the original parts, designated in schematic
4640101-Sl.
No internal trimming
or adjustment
is necessary with the 454.
To aid in the identification
of a malfunctioning
component.
typical staga-by-stage dc voltages are shown in Table 1. Note

INSTRUCTIONS
the pulse shaping and gain of the 464. For input signals
with a frequency response unaffected by the ORTEC 454.
gain settings of from X2 to X200 are correct in an absolute
sense. That is, for an input of 30 mV and a gain setting of
X200, the output can be expected at approximately
6 V.
However, for input signals where the frequency response is
affected by the 454, the gain settings are correct only in a
relative manner. The choice of Integrate and Differentiate
control settings is a function of the particular application.
The best settings for several typical conditions are described
in “Application
Notes,” Section 7.

DESCRIPTION

emitter follower; the second stage operates as a complement
of the first stage. The second stage includes transistors
Cl6 through Q8. and the remaining Coarse Gain selection is
determined
by resistors R29 through R31.
The Fine Gain control,
R44. adjusts the gain in the third
stage of amplification,
using transistors Q9 through Qll.
The RC Integrate time constant
is determined
by the
selection of a capacitor to ground between the third stage
of amplifidation
and the final stage.
The final output stage includes transistors
Q12 through
Q14, and is a three-transistor
voltage feedback amplifier.
It has a constant gain of 4. Transistor
Q14 provides the
output drive capability.

INSTRUCTIONS

that these are typical values, and may
narrow range without indicating a fault.
6.2. FACTORY

REPAIR

vary

through

a

SERVICE

The ORTEC 454 may be returned
to the factory
for
repair service at a nominal cost. Our standard procedure
requires that each repaired instrument
receive the same
extensive quality control as is provided for a new instrument. Please contact the Customer Service Department,
(615) 462441{.
for instructions
before
shipping
the
instrument to the factory.
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Table 1 Typical
wtr
QlB
QlE
QlC
028
Q2E
Q3B
Q3E
Q3C

“Okl

Checkpoint

Q4E
Q4C
Q5B
Q5C
Q6B
Q6E
Q6C
Q7E

+ 0.55
0.75
+ 8.5
- 11.4
- 12.0
0
0.64
+ 8.5

DC Voltages
Checkpoint

1.35
+ 7.8
+ 8.5
+ 17.6
+ 0.065
+ 0.72
8.5
+
1.45

7. APPLICATIONS
7.1.

TIMING

WITH GelLil

DETECTORS

To ensure that the energy resolution
is not affected by the
time ineasurement
when using Ge(Li) detectors, the time
measurement
of signals from these,detectors
is usually
performed
on the output from the charge-sensitive preamplifier. The noiseof
the detector and preamplifier
and the
charge collection
variations
in the detector create error in
the time measurement.
The ORTEC 454 improves the
signal from the charge-sensitive
preamplifier
for timing
determinations.
Discrimination
can be made in either of
two ways: by leading edge, using the ORTEC 436 Fast
Discriminator,
or by the timing technique
introduced
by
Chase.’
Both methods
are discussed generally
in the
referenced
literature.2,3
and these instructions
will be
concerned ~with the typical system setup when using an
ORTEC 454 with a 436 Fast Discriminator
or with a 453
Constant Fraction Timing Discriminator.

Leading-Edge
Timing
Figure 7.1 is a block diagram showing bdth a leading-edge timing system and an amplitude and
risetime compensated
(ARC) timing system developed
by
Chase.’ The left side of the diagram is a conventional
CFPHT timing
system for fast scintillators.4
Both Il~e
leading edge and the ARC timing systems are shown a<%%.
right.
’ R.L. Chase. “Pulse Timing SyStem for “se With GBrnrw3 Raw on
GelLil Detectors,” Rev. Sci. Insrr. 39191. ,318 l19681.
‘T.D.
Douglass
and C.W. Williams.
“A Comparison of Various
Filter and Discrimi&or
Techniques
an Timing
with
Ge(Lil
Detectors,”

IEEE

Trena.

Nm,.

Sci. NSl6lll.

87 l19691.

‘Timing with GslLil
Derecrors. ORTEC Application
[March 19701; copies available from ORTEC on reqwst.

Note 31

Q7C
QBB
Q8C
Q9B
Q9E
Q9C
QIOE
QlOC

VOIO

Checkpoint

7.75
8.45
- 17.6
0.05
0.69
+ 8.54
1.36
+ 7.8

QllB
QllC
Q12B
QIZE
Q12C
Q13E
Q13C
Q14E

volts

+
+
+
+
-

8.5
17.25
0.1
0.8
12.0
12.6
0.1
13.2

NOTES
In both leading edge and ARC timing, the preamplifier
output is brought to the shaping amplifier
(ORTEC 450,
451, or 452) through 93.0 cable. At the energy analysis
shaping amplifier, a BNC tee accommodates
a 9351 cable to
carry the signal to the 454. This cable should normally
be terminated
in lOOa at the 454 input un’less the preamplifier includes a reliable 93a series output impedance. Be
careful to assure that the 454 inPut is situated at the
receiving end of the cable and also that the BNC tee is
attached directly to the energy analysis amplifier
input. rf
the 454 is not at the end of the cable. the reflected pulse
from the unterminated
receiving-c&e
end can distort the
leading edge of the signal.
The 464 output is connected directly to the ORTEC 436
Fast Discriminator
through
5052 cable. Since the input
impedance of the 436 is 5Oa, no additional
termination
is
required.
For best performance,
set the 454 RC Integrate control at
Out and its RC Differentiate
control at the 5.. lo-. or 20.
nsec position. The gain of the 454 is normally adjusted SO
that the discriminator
level of the 436 is just above the
noise level. That is, very few noise pulses should trigger the
discriminator.
Adjustment
for a discriminator
level just
above noise should always be the case for large coaxial
GelLi)
detectors.
For small planar Ga(Lil detectors the
discriminator
level should be adjusted to determine the best
timing characteristics,
and this level may or may not be just
above the noise. depending upon the situation.
Figure 7.2 illustrates
for a 30.cm3 Ge(Li)
gamma rays.
ARC Timing
ARC timing

results of using leading-edge timing
coaxial detector to measure 51 I-keV

Figure 7.1 includes the block diagram for an
system. The requirements
for connections

Fig. 7.1.

Block

Diagram

Showing

Leading Edge (LX.1 Timing VI Amplitude
Timing Systems for Ge(Li) Detectors.

and

Riretima

Compensated

between the preamplifier
and the 454 are exactly
as those described for leading-edge timing.

(ARC)
the same

- For best performance,
set the filter on the 454 for the RC
Integrate control at Out and the RC Differentiate
control
at either 100 or 200 nsec. A typical setting for the ORTEC
453 includes f = 0.3, with an external shaping delay of
14 nsec (total). The 454 gain must be adjusted to achieve
the signal conditions as follows:
In Fig. 7.3(a) the well-known
spectrum of charge signal
shapes for planar Ge(Lil detectors
is displayed.’
For a
monoenergetic
event the charge collection
time from the
detector varies from a minimum
of tmin toa maximum,
tmax. GeflWallV
tmax E2tmin.
These two extremes
produce pulse shapes with an approximately
linear rise.
Between the two limits are families of pulses, starting with
the maximum
slope and followed
by a break to the
minimum
slope. Several examples of these are included in
Fig. 7.3(a).
This model
is, of course, an extremely
simplified
description
of the actual process in Ge(Li)
detectors.
For planar detectors
the model is fairly accurate. On the other hand. the effects of geometry and
volume in coaxial detectors tend to wash out the shapes
shown in Fig. 7.3(a). The simplified
model is useful. however, in selecting the pulse amplitudes
to be presented to
the 453.
Fig.~7.2.

GblLil

Leading

Edge vs ARC Timing.

If the 454 RC Differentiate
switch is set at Out, the resulting signal for a selected full energy peak will appear similar

6

t = Td (1 - f). This implies
height limitation
is
“min
where

VLL

is the

=r

fmax

lower

For Td = 14 “sec. tmax
50 mV.

that the minimum

input

,l-flVLL,
level

pulse

(7.3)

discriminator

threshold.

= 100 “sec. f = 0.3, and VLL

100
Vmin = 14 (1 - 0.3) X 50 = 250 mV.

=

(7.4)

A single channel analyzer should be used on the energy
pulse to restrict the accepted amplitudes
in the total system
to those specified in Eqs. (7.1 j and (7.3).
In Fig. 7.2. an ARC timing spectrum is shown for a 30.cm3
Ge(Li1 detector and a narrow window on 511.keV gamma
W/S.
7.2.

Fig. 7.3.

Pulse Shape Considerations
Technique.

for the ARC Timing

to those depicted in Fig. 7.3(a). ‘In Fig. 7.3(b) a fraction f
and an external
shaping delay of length Td have been
selected on the 453 such that the heavy lined signal is observed at the monitor output. Only the extreme rise times
have been drawn in order to simplify the explanation.
Note
that both signals cross the zero baseline at the wne time.
All signals for which the slope does not change before the
time t = Td (1 - f) will cross through zero at the same
tme.
Figure 7.3(c) illustrates
the limitation
on the maximum
input pulse height to the 453. To preserve linearity for the
crossover point, the 453 must not saturate before the
zero-crossing
time t = Td (1 - fj. This means that the
maximum signal height at the453 input is
V
For example,
0.3,

with

max-

-tmin(,-f)v
Td

Td = 14 nsec, tmin = 50 nsec, and f =

V max = g

(1 - 0.31 = 2.5 v.

(7.2)

Figure 7.3(d) illustrates the minimum
input pulse height
limitation
for proper operation.
To allow the zero-crossing
discriminator
to trigger on the zerocrossing
point, the lower
level discriminator
must have been triggered before time

TIMING

WITH SURFACE

BARRIER

DETECTORS

The ARC timing process discussed in Section 7.1 IS also
recommended
for slow collection
type (high resistivity or
low electric field) of surface barrier detectors or diffused
junction
detectors
when they are used for timing with
charged particles. When fast detectors (low resistivity or
overdepleted
junction)
are used, the processing method is
the same except that the required delay in the 453 processing will vary from -3 nsec to the rise time of the
preamplifier
for best results.
The primary
advantage of using ARC timing is the reduction of the walk phenomenon,
but some improvement
can be expected
in compensation
for charge collection
variations.
7.3.

TIMING

WITH PHOTOMULTIPLIERS

For timing with photomultipliers
the primary use of the
454 is that of added wideband
gain between the photomultiplier
and the signal discrimination
(436 or 453). This
is especially important
at low gains or light levels. such as
either a IO-stage photomultiplier
or a high gain (12. or 14.
stage) photomultiplier
at low light levels. The use of
additional
amplificatiori
is mandatory
for single-photon
experiments.’
It is also highly desirable when working
with NallTIl
scintillators.
since the additional
gain allows
the PM tube to be operated at low gains, where it has the
best gain stability versus count rate characteristics.
For applications
with
photomultiplier
tubes the 454
Integrate switch should be set at Out and the Differentiate
switch set to select a time wnstant
for best results.
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APPENDlX

REPLACEABLE
ORDERING

INFORMATION

PARTS
by telephone at (615) 4824411.
The minimum
spare and/or replacement parts is 525.00.

The Replaceable Parts List shown below contains information needed for ordering spare and/or replacem@
parts.
Each listing indicates the reference designator number, the
part number, a description
of the component, and the part
manufacturer
and manufacturer’s
part number.

ORDERING
INFORMATION
FOR PARTS NOT LISTED
In order to facilitate the ordering of a part not listed below,
the following
information
should
be submitted
to the
Customer Service Department:
1. the instrument
model number,
2. the instrument Serial number,
3. revision (“Rev” on rear panel) number,
4. a description
of the part,
5. information
as to the function and location of the part.

All inquiries concerning spare and/or replacement parts and
all orders for same should include the model serial, and
revision (“Rev” on rear panel) numbers of the instruments
involved and should be addressed to the Customer Service
Department
at 100 Midland
Rpad, Oak Ridge, Tennessee
37830. The Manager of Customer Services can be reached

The transistor types installed in your instrument may differ from those shown in the schematic
diagram and parts list. In such cases, necessary replacements
can be made with either the type
shown or the type actually used in the instrument.

Replaceable
CE

ORTEC

454-0100

5004

PART

110.

18

I
I

DESCRIPTION

MFR.

I
9097

41339

1 Connector,

41407
42043
4’430

I
1 Test Points
1 Hex Nut, 4-40,
I Kc-b,‘D-1

I

20
28

Parts List

1 9107
1 51161)
P-09
1

MFR.

PART

NO.

46330

I

BNC

I

I

1 95712
I
1 98291

1 #UGlO94/U
I
1 # SF30804

DGE

SEL
FSP

Cad.
700

1

BGN

I
a43
R44

I

9015
9051

40226
43763

1 K
250

1155

I
I

9015

40219

I
I 470 R

2094
9094
f&Q94

42677
44448
64213

Cl

lI4W
1 T

Car. Pot.

5%

c

lf4u

5%

C

Switch,

Slide, DPDT
Bual-Conc. DP7T

Switch.

Rotary,

Switch,

order for

DPSP

01121

71279
I
i 0112l

I 79727
1 76854
I me54

CB
#550WlA
I
1 CB

#G-l 26

ABC
CT8

ABC

CUB

#5-11831-311

OAK

8

Replaceable
RWERENCE
DESlGNATOR

454-0200

ORTEC

5007

PART

NO.

Parts List (continued~

DESCRIPTION

MFR.

MFR.

46331

1

9065
..^I_

40942
,~^^I~-

r(“Yr),

40883

Cl9
c20
c21
c22
C23
c24

9059
9059
9065

PART NO.

I 1 uf
2.2 uf
22 of

,,Y

5OOV

j-2416
I #DMl5-5016

1D
I (t.?~!?‘1XL”.

ARC
ARC

‘,~al.

,

8 8
! O”I0,
oO!o!

I KI,““‘L,r.““,ltl)L

tu5A2

aKJ

D.M.

1 84171

1 #DMl5-220G

ArIP

41705
L
L

5ODl05X0035A2

Tan.

1 80183

IG
[ #15@225X0035A2
15-821G
#DMlS-2016
#DM15-6805
#DMI C-1 20G
m
#15ODlO~<A?
#150D685X0035B2
#150D105XOO%A2
#150D105X0035A2
#150D685X0035B2
#150D105XOO35A2
#150D105X003SA2
3582
#I GODI w
#1500105X0035A2
#lSOL%85X0035BZ
#150D105X0035A2
#150D105X0015A2

SPR
^_.

SPR
SPR
SPR
SPR
SPR
ARC
ARC
SPR
SPR
SPR
SPR
t
ARC
SPR
ARC
ARC
ARC
ARC
ARC
SPR
SPR
SPR
SPR
SPR

SPR
SPR
SPR
8PR
SPR
SPR
SPR
SPR
SPR

9

Replaceable
RLFEREWX
oEflOn*TOR

ORTEC PART NO.

454-0200~
ccmt’d.

5007

Parts List kontinuedl

DESCRlPTlON

MFR. PART NO.

MFR.

46331

035A2
#DM15-15OJ
I1 S-2706
5A2
#C030KlOZE4R7

Dl

I
[
I

DGl

I

9080

41100

9147

41884

I
I

I
I
1 ,,i,,&
I

- mD-6,00

I
I coax.

I

I

I

I 80211

I

I
100 R

I

I

98278

I #z%-3913

SPR
ARC
ARC
SPR
SPR

,MwT

MDT

10

Replaceable
RErERENCE
DESIGNATOR
454-0200

OESCRlPTlON

ORTEC PART NO.
I

5007

Parts List kmhned)
MFR.

MFR. PART NO.

41884

4

9090

41221

Ferrite

Beads

02114

#56-590-65/4B

FEX

BIN/MODULE
CONNECTOR
PIN ASSIGNMENTS
FOR AEC STANDARD
NUCLEAR
INSTRUMENT
MODULES
PER TID-20893

1
2
3
,4
5
6
7
'8
~9
l 10
'11
12
13
14
15
l 16
'17
18
19
20
21
22

+3volt?,
-3volts
spare Bus
Reserved Bus
Coaxial
Coaxial
Coaxial
200 volts dc
Spare
+6 volts
-6 volts
Reserved Bus
Spare
Spare
Reserved
+12votts
-12 volts
Spare Bus
Reserved Bus
spare
spare
Reserved

23
24
25
26
27
'26
"29
30
31
32
l 33
'34
l *35
**36
**37
36
39
40
l 41
42
G

Reserved
Reserved
Reserved
Spare
Spare
+24 volts
-24 volts
Spare Bus
Spare
spare
115 volts ac (Hot)
Power Return Ground
Reset (Scaler)
Gate
Reset (Auxiliary1
Coaxial
Coaxial
Coaxial
115 volts ac (Neut.)
High Quality Ground
Ground Guide Pin

Pins marked
I’) are installed and wired in ORTEC40lAaml4018
Modular System Bins.
Pins marked (‘) and lo*1 are installed and wired in EG&GIORTEC-HEP
MZSWN and M3WN

NIMBINS.

