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Series 35 PLUS Manual
Addenda

Sarial Port Baud Hate

The Series 3% PLUS's standard RS-232 Serial Port has been
factery set for 5600 baud. 1f you need to change the baud rate,
refer to Appendix A.5.

Enabling the Gate Moda

With the current ADC board, the ADC will be enabled with an
open GATE input in both the coincidence and anticeincidence
modes .

spction 2.6, GATE, last paragraph. Add the underlined text.

In the Anitcoincidence Mode, the logic is reversed. That
is, a low logic level gr open input will enable the ADC and
a high level will disable the ADC,

Changes for Firmware Version V3.0

Besides saving spectral data, the MCA's data collection mode is
now saved as well.

Section 2.2, System Reset -- omit last paragraph
Bection 4.20, MCSR =-- omit second paragraph
Section 4.26, PHA -- omit second paragraph

Formerly, the Tag Number was incremented with esach readout. In
vl, the Tag Number is ineremented with each Collect instead.

Section %.1, Data Readout
Tag Rumber -- change last sentence to read:
"The Tag Humber increments by one at the end of each
Collect cycle.®

S o add - meataTEn e
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Series 35+

The Series 35 PLUS s offered with data memory of
2048, 4096 or 8192 channels. Memory storage in
RAM can take place in the full memory, either
half of the memory or any quarter of the memory
as selected by the operator. Data storage may be
either in the Pulse Height Analysis (PHA) mode,
the Sampled Voltage Analysis (SVA) mode, or the
Multichannel Scaling (MCS) mode. For both PHA
and MC5, the data may be added to or subtracted
from the MEMOry.

The display section of the Series 35 PLUS directs
the data in the memory te the large screen
display and organizes it in readily understood
formal. The operator is supplied with a clear
picture of the spectral data in memory and with
appropriate information in alphanumeric form as
an aid in interpreting the data displayed.

The signal processing section includes a
preamplifier/amplifier that may be configured by

the operator to accept either charge-sensitive -
input signals or voltage-sensitive input signals,
depending on the type of detector to be used.

The signals are passed to an Analog-to-Digital

Converter (ADC), which converts the input linear

signals to digital form and routes them to the
appropriate memory location for storage and

subsequent display, analysis and readout.



Introduction

1.2 APPLICATIONS

The operator/MCA interface allows the operator to
direct the tasks of the MCA by means of the
settings of the control switches and pushbutton
keys on the front panel. The operator's
instructions are routed through the keyboard
interface to the RAM section of the memory by way
of the microprocessor and the 3500 bus.

The input/output (I1/0) section controls the data
flow between the RAM section of the memory and
the various peripheral devices. As a standard
feature, this section includes the 1/0
interfacing needed to handle current-loop
(Teletype, a registered trademark of Teletype
Corporation) and efther EIA R5232 devices or the
Canberra Model 5421M Cassette Recorder.

Provision 15 made for the operator to read
prerecorded data into the memory as well as
reading data out of the memory in the operator's
choice of: full, half or quarter memory; any
Regions of Interest, as specified by the operator

By dividing the MCA's full range of operating
features and analysis functions between several
sections controlled by a high-speed
microprocessor, the Series 35 PLUS has been made
into an instrument that is well suited to both
basic and advanced nuclear analysis needs,

From a data acquisition point of view, all Series
35 PLUS Multichannel Analyzer applications can be
placed into one of two categories: Pulse Height
Analysis (PHA) or Multichannel Scaling (MCS).
These two analysis modes and their applications
are discussed in the following sections.
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Figure 1.3
PHA Histogram

This same data is then shown in histogram form in
Figure 1.3, where the horizontal axis divisions
correspond to the voltage divisions on the
original signal. It is this type of pulse height
distribution analysis that is performed by the
series 35 MCA during PHA mode data acquisition.

e
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The primary application of PHA operation is in
the quantification of the output signals from the
class of radiation detectors whose output is a
current or voltage pulse proportional in
amplitude to the enerqgy absorbed by the

detector. Typical of such detectors are
scintillation detectors such as Nal (T1),
Semiconductor detecters such as Ge, HPGe, Si(L1),
and Gas Proportional detectors.

A common characteristic of all these detectors is
that each current or voltage pulse produced by
the detector corresponds to the energy deposited
by an individual photon or particle. Since the
nuclear or atomic decay which generates the
incident radiation 15 a randomly occurring
process, the pulse train From the detector to the
Series 35 PLUS 5 a time-random mixture of pulses
of all possible amplitudes.
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Figure 1.4
Yoltage Train Output
from a Ge detector

Figure 1.5 34 d gy
Resultant PHA . X +
Histogram N‘—\-‘
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The Jab of the Series 35 PLUS, in PHA operation,
1s to sort this pulse train by amplitude and
store the resultant spectrum. This can be seen
graphically in figures 1.4 and 1.5, where both
the detector output and PHA histogram for a mixed

gamma socurce are shown,
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1.4 True Time

1.5 Live Time

The 1024 channel histogram shown in Figure 1.5 i3
directly analogous to the ten channel histogram
in figure 1.3 but s of far greater resolution.
That is, the input pulses have been sorted into
1024 discrete amplitude levels rather than just
ten levels. Each point in the figure 1.5 display
represents the number of counts accumulated in
one particular channel; it is still a pulse
height distribution histogram.

From an analytical point of view, a PHA
distribution histogram (spectrum) can provide
both gqualitative and quantitative results. Since
channel number corresponds to input voltage, and
input voltage corresponds to the energy of the
radiation striking the detector, the energy of
any peak in the spectrum can be easily
determined; and from the energy {(or energies)
present one can determine the source.

The spectrum can also yield gquantitative data.
Since all measurements of radiation intensity are
based upon the number of events per unit time,
one need only divide the number of occurrences of
a given energy by the total acquisition time to
qel a measure of the activity present. This is,
of course, an oversimplification, since there are
many other physics-related factors that must also
be considered. But conceptually, the principle
of ®"counts divided by time® is valid.

Because of this, when operating in PHA mode, the
Series 35 PLUS stores acquisition time along with
the spectral data. Channels 0 and 1 of the Series
A5 PLUS's memory are reserved for the time storage
function. Channe] | stores true (real) time.

The time value stored in channel O is generated
by a special circuit called a *live time clock”,
and the value accumulated is called the “live
time*. 1The need for this special time circuit
can be seen by examining in closer detatl the
operalion of the Serifes 35 PLUS PHA in relation
1o the inpul pulse train.



1.6 DEAD TIME

1.7 ADC GAIN

Series 35+

From a time standpoint, the input pulse train is
totally random in nature. Therefore, since it
does take the analog-to-digital converter (ADC) a
finite amount of time to convert a pulse
amplitude into a channel number, some pulses will
arrive at the ADC only to discover that it is
busy processing the previous pulse. The ADC is
effectively "dead" and this datum (pulse) is lost.

Because of this "dead-time" phenomenon, a2 time
correction circuit is required to compensate for
the fact that the number of input pulses per unit
time can vary considerably from the number of
events stored per unit time.

This time correction circuit, called the "live
time clock®, extends the total elapsed counting
time to compensate for the percentage of time
that the ADC 1s "busy®. This circuitry can be
seen in operation via the Percent Dead Time
bar-graph at the top of the Series 35 PLUS's
display.

For PHA operation, the primary goals are,
therefore, the abi1ity to measure the
distribution of input pulse heights and to keep
track of the system live counting time. The time
function is automatically handled via the ljve
time clock and requires no parametric input.
However, the Series 35 PLUS does provide several
methods for modifying the parameters of the pulse
height distribution function.

One of the factors affecting the generation of a
pulse height distribution histogram is the system
resolution; that is, the number of discrete
voltage levels——or channels-—into which the input
pulses will be sorted. In ADC terminology, this
is called the ADC Conversion Gain. For example,
our initial histogram (in figure 1.3) used ten
separate one-volt levels for sorting; it had an
ADC Gain of 10.
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1.8 DIGITAL OFFSET

Figure 1.6
Effect of BK Gain
and 4K Memary

For most PHA operations, the intent is to analyze
the input voltage over its entire 0 to 10 volt
range. To do this with maximum resotution, the
ADC Gain 15 set equal to the Memory Size. For a
4096 channel (4K) memory, this corresponds to an
ADC Gain of 4096.

Alternatively, an ADC Gain of 2048 channels would
allow two separate spectra to be stored in either
half of the 4096 channel memory.

For situations requiring greater resolution, the
Series 35 PLUS ADC provides an ADC Gain of up to
8192 channels. However, since a 4K memary
provides only 4096 channels of storage, only a
portion of the input voltage range can be
examined at one time using the 8192 channel ADC
resolution.

If one were interested only in the first five
volts of the zero to tenm volt input range, the
experiment's setup would be quite strafight-
forward, as shown in Figure 1.6, Pulses below
the five volt (channel 4096) level are converted
and stored; those above are ignored.

But what i1f the objective is to analyze those
pulses in the five to ten volt range: how can
this be accomplished? It is in this situation
where the value of ADC Offset can be seen.
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1.9 MULTICHANNEL SCALING

Series 35+

Up to this point, it has been assumed that ADC
channel numbers and memory channel numbers are
the same. 1In reality they are indepepdent, and
it is the ADC OfFfset control which establishes
their relationship.

When the ADC and memory channel numbers are the
same, the ADC Offset is said to be zero. This
relationship can be shifted 1inearly via the ADC
Offset control.

For example, to analyze the upper five to ten
voltl range of the input using a 8192 channel ADC
Gain and a 4096 channel memory, what is needed is
to "shift" the zero channel of the memory to
correspond to channel 4096 of the ADC. In other
words, an ADC OFfFset of 4096 channels 15 required.

The Series 35 PLUS includes 32 different ADC
Offset settings to allow the selection of the
optimum value for any given situation.

MC5 analysis yields a histogram representing
number of events (radiation intensity) versus
time. Just as in PHA, the input signal is a
train of pulses, each representing a single
eveni. However, MCS analysis does not concern
itself with the amplitude of these pulses: the
data stored is simply the number of individual
pulses which were received in a given period of
time.

As pulses are detected at the input of the Series
35 PLUS, MCS mode operation counts them
one-by-one into the current memory channel for a
predetermined period of time. At the end of this
time period, which is called the dwell time, the
MCS time base advances to the next memory channel
address. Pulses are now counted into this
channel for the dwell time period. Each memory
channel is thus sequentially selected as a
functicen of time.
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1.10 MC5 HISTOGRAM

Figure 1.7
MC5 Input
Pulse Train

Fiqure 1.8
MCS Histogram

11

This operation can be seen in a simplified form
in figures 1.7 and 1.8. The input pulse trafin in
1.7 would generate the histogram shown in 1.8.
Note that an MCS5 analysis produces an integral
histogram; each channel represents the summation
of all counts within the given time period and
not the instantaneous count rate.

MCS analysis finds use in several applications
involving the study of the distribution of events
as a function of time. One such application is
the study of nuclear decay; the resultant MCS
histogram represents the exponential decay curve.
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1.11

1.72

Series 35+

MOSSBAUER SPECTROMETRY Many other applications--such as Méssbauer

DWELL TIME

spectrometry--involve the synchronization of the
MCS scan to an external device. In this case,
the time axis really relates to an external
device position or condition, such as source
velocity in the case of Mossbauer work.

For all applications an appropriate dwell time
must be selected prior to the analysis. Several
factors can influence this choice.

1. Desired time for the entire scan.

2. Number of channels to be used for data
storage.

3. Desired counting statistics (number of
counts per channel).

4. Operating rate of an external device.

In many cases, several of these criteria may be
incompatible. For example, the sweep rate of a
Mossbauer spectrometer may be too rapid to allow
collection of adequate statistics in a single
data acquisition scan. For these situations the
series 35 PLUS provides for multiple MCS cycles,
which allows recurring MCS acquisition sweeps.

Depending upon the external device being used, it
may be necessary to synchronize these recurring
sweeps to the mechanical motion. The standard
External Control/Mossbauer Wiring provides this
capability.
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SECTION 2
BASIC SERIES 35 PLUS OPERATION

Thiz section describes the operation of the Serfes 35 PLUS, 1ts data collection
modes, and its basic dlalogue rules.

2.1 POWER ON Power 15 applied to the Serfes 35 PLUS with the

ac power switch on the Analyzer's rear panel.
Before applying power, check the voltage
selection card inside the fuse compartment on the
rear panel. This is easily doné by moving the
plastic fuse shield te the left and Tooking
directly under the fuse; the operating wvoltage

. will be visible. To change the operating
valtage, refer to Appendix A.1.

The Analyzer will be set for either 30 Hz or
60 Hz operation. To change the line frequency,
refer Lo Appendix A.2.

The intensity of the display s controlled by the
INTENSITY potentiometer located to the right of
the display screen, A few seconds after power
an, the display will appear and will look as
shown in figure 2.7. The time and date shown are
the clock's last readout when the power was
turned off.

Note: In-an Analyzer with a Model 3571, 3572, or
3573 interface, the display of Figure 2.1 will
not be seen at power on if the rear panel control
switch 95 in the REMOTE posfition.

Figure 2.1
Initial Oisplay l
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Note that the LED indicator for PHA+ on the
Control Panmel is illuminated. The Analyzer's
default state assumes that the most Common
operating mode will be used; changing these modes
is done by pressing a pushbutton for another
mode. See section 4 for examples.

The usual first step after power is applied is
the setting of the clock and the calendar to
current values. The procedure for entering new
values is:

1. Using the numeric keypad, enter the correct
time in the form Hours.Minutes on a 24-hour
basis. MNote that the value s first entered
in the X Register.

2. If an error is made in the entry, the CLR
(clear) key on the keypad can be used to
eraseé the value of X. A new value may then
be entered in the X Register.

3. Press STORE on the keypad to transfer the
entry from the X Register to the TIME
variable.

4. Press NO to move the * to DATE and enter the
new value for the date in the form DD.MM.YY
and press STORE. Note: The year must be
entered using the year's last two digfits
only. That is, 1984 is entered as B4.

5. Press YES (in answer to the gquestion OK?) to
have the new values accepted. The system's
normal display will appear.

Note that the clock does not run when ac power s
off. When ac power is restored, the clock will
show its last reading as of power off time.
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2.2 SYSTEM RESET

2.3 BASIC DIALOGUE
FROCEDURES
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Assocfated with the INDEX and HOME keys s the
System Reset command. The command §s issued by
simultancously pressing these two keys.

Issuing a System Resel command aborts any
operation in progress bet does not alter any time
or data information nor does 1t alter any
operator-set parameters.

System Reset does not normally need to be used to
abort an operation because most operaticns can be
terminated simply by turning the function off.

Performing System Resel causes the display to
revert to the initlal power-on display seen in
figure 2.1. It can be used to check the status
of the system time and date clock and the
system's firmware version. Answering YES to the
question OK? will return the system to the normal
display.

Note that System Reset causes Lhe system to
return to the PHA+ mode from any other data
acquisition mode previously selected.

The brief process of entering the current time and
date, described in sectien 2.1, illustrates many
of the basic dlalogue “rules® common to all

Series 35 PLUS operations. As the remainder of
the manual is read, many additional examples will
be seen. The following is a summary of those
rules which are, in general, applicable to any
dialegue sequence.

1. If a dialogue sequence is capable of
accepting & numeric parameter, the X Register
(¥= ) will be displayed on the lower left
portion of the CRT.

2. During the entry of a numeric parameter, it
15 displayed as it is typed in the X
Register. Errors may be corrected by
pressing CLR and re-entering the value.
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3. Touching STORE causes the eéntry in X to be
evaluated and transferred to the parameter
field being modified.

4. A numeric entry, up to 16 displayed
characters, can be entered as an arithmetic
operation. For instance, 5120 can be entered
a5 X = 4096 + 1024. This entry will be
evaluated and stored as 5120 when the STORE
key 15 pressed.

5. The parameter field currently selected for
modification f= the one adjacent to the
blinking *. To select a different parameter
for modification, the blinking * must be
moved to the desired parameter field.

6. When several chofces are listed on a 1ine,
touching KO moves the blinking * to the next
parameter an the line.

1. When the question NEXT? 1s displayed,
pressing YES will mean "what is displaved is
acceptable; go on to the next step.® When
the guestion OK? appears, YES will mean "1
agree, end the dialogue.®

8. If a dialogue procedure 15 aborted (by
turning of f the function rather than
- answering all guestions), all eriginal values
+are maintained as 1f the function was never
started.

9. An 11Tegal entry will generate an error
message, To proceed, touch CLR an the
numeric keypad and enter the correct value.

10. Under some conditions, a numeric display may
show a series of ®"greater than® sfigns (»»>>).
This indicates that the number is toe large
for the display field but will be correctly
stored in memory.

The Serfes 35 PLUS also offers an additional
operating characteristic that most users will
find very beneficial after some “hands on™
experience 1= gained: Function Type-ahead. That
is, as keys are pushed, the code for each is
stored in 11st (on & First In, First Out basis)
and then retrieved in sequence For execution.
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2.4 LED INDICATORS

2.5% SIGHAL COMNECTIORS

Figure 2.2
Stgnal Connectors
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This allows an operator vho s Tamiliar with a
procedure to guickly touch all needed keys, 10
the correct seguence, without waiting for the
displayed dialogue to "catch up®.

Many of the front panel keys have a buflt-in
Tght-emitting < fode (LED) Indicator to thow the
status of the assoctated Function,

When any key is pressed, the funciion §s enabled,
and the LEO, 1f there s one, 15 {1luminated to
show the status of the function. Pressing the
kéy & second time will disable the function, turn
off the LED, and abort any process ihat was
initiated when the function was enabled.

Note that any prerequisites must be fulfilled
befare some of the Functions canm be enabled. For
example, OVLAP camnol be enabled wunless the
MEMORY switch 14 n a position other than 1/1.

There are three BNC-type signal connectors at the
upper left corner of the rear panel (figure 2.2}.
Two of these, labeled ADC [N and AMP IN, are
analog signal inputs. The other connector,
labeled GATE IM, accepts logic +ignals to
condition the ADD te either accept or reject
analog signals for conversion. See section 2.6
for informstlon concerning use af the GATE input.

Ew= gkl
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2.6 GATE
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The AMP1ifier INput can route signals from an
external preamplifier to the internal amplifier
or from a detector to the internal preamplifier
(See section 2.7). The ADC INput accepts 0 to

10 ¥V signals from an external amplifier which can
then be processed by the ADC.

The adjacent ADC IN switch must be in the correct
position for the input connector used. The
AMP1ifter position allows signals from the
internal amplifier to be routed to the ADC: the
EXTernal position connects the ADC IMput
connector directly to the ADC, bypassing the
fnternal amplifier.

Care should be taken to keep the signal cables
away from the display because it i3 possible for
the display to induce noise an the input lines.

The GATE function allows theé operator to enable
or disable the AOC for acceptance and conversion
of 1inear signals at its fnput. Oepending on the
criteria for the experiment in progress, the
operator may use the GATE input in the
factory-sel coincidence mode or may change the
function to the anticoincidence mode by moving a
Jumper on the ADC board (see Appendix A.3),

In order For the linear input signal to be
considered by the ADC, it sust be coincident in
time with the GATE input signal.

In the Coincidence modo:

1. A low logic level (0 to 0.8 ¥) at the GATE
connector will disable the ADC. It will
neither accept nor process any linear signals
while the GATE s low.

2. A high logic level (2.5 to 5.5 ¥V} at the GATE
connector will enable the ADC. It will
accept and convert all 1inear signals
received while the GATE input 15 high.
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2.1

2.8

2.9

INFUT MODE

POSITIVE/NEGATIVE
INPUTS

SAMPLED VOLTAGE
ANALYSTS
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4. IF the GATE input is left open {unconnected),
the ADC will act as if the GATE Inpul is high
and will accept and convert all linear
signals received.

In the Anticoincidence mode, the logic s
reversed. That is, a low logic level will enable
the ADC and a high level {or an open input) will
disable the ADC.

The Series 35 PLUS fs factory-set to accept
voltage pulses from an externa) preamplifier.
These inputs signals are routed from the AMP IN
connector to the internal amplifier.

The Analyzer can accept charge fnputs directly
from a detector, as in the charge-sensitive setup
in section 3.1, by moving a jumper on the ADC
Board (see Appendix A.3}. Moving the jumper will
route the AMP IN signals to the internal
preamplifier before they are passed to the
amplifier.

In the Voltage sensitive input made (only), the
Analyzer is factory-set for Positive-going input
cignals. See Appendix A.3 for instructions on
accepting negative-going sfignals.

In the Sampled Voltage Analysis (SVA) mode,
analog voltages (dc or slowly changing ac
voltages) can be sampled by the ADC, resulting in
an amplitude distribution curve. The input
signal must be a 0 to +10 volt signal and must
fall between the settings of the LLD and ULD
contrels to be considered.

The GATE input is used as the sampling signal,
which must be coincident with the yoltage to be
samp led.
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2.10 DEAD TIME

Figure 2.3
Typical Spectral
Display

Series 35+

Toe use the Analyzer in the SVA mode, the
factory-set PHA jumper on the ADC board must be
changed to the SVA position. See Appendix A.3.
To return the Analyzer to the PHA mode, the
Jumper must be restored to the PHA position.

Any signal that is present at the input during
the time that the ADC i3z processing & previous
signal is ignored by the ADC. This is because
the ADC s busy converting that previous signal
and cannot accept another inmput until finished
with the first, This busy time 1s referred to as
the Dead Time.

The Dead Time §s shown on the Serfes 35 PLUS's
display as a bar graph, as in figure 2.3, It 4s
displayed only in the PHA COLLECT mode.
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SECTION 3
USING PHA AND MC5

This section will outline three experimental setups using the Series 35 PLUS
and either a charge-sensitive input (from a scintillation detector, such as
Canberra's Model 802 series) or a voltage-sensitive input (from any other type
of detaector).

see Appendix A.3 for instructions on changing from one type of input to the
other. If a scintillation detecter is connected to an external preamplifier
the preamp's output can be connected to the Series 35 PLUS as a voltage
sensitive input.

3.1 SETUPS For a charge sensitive input, the following
equipment, or equivalent, will be required:

« Series 35 PLUS Analyzer

« Model 3100-01 or Model 4261 High Voltage
Power Supply (HVPS)

« Model 802 series Scintillation Detector

« Model 2007 Photemultiplier Tube Base

« Cahles for interconnection as shown in

Figure 3.1
Prreg
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Figure 3.1 A
Charge Sensitive
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System Setup Pkl
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Figure 3.3
Voltage Sensitive
(Ge) System Setup

3.2 PHA DATA ACQUISITION

Serfes 35+

Far a voltage sensitive input, the following
equipment, or equivalent, will be reguired:

Series 35 PLUS Analyzer

Hodel 4261 High Enltugn Power Supply (HYPS)
Hodel 4225 Spectroscopy Amplifier. MNWote: Nal
detectors ¢an use the internal amplifier

A Ge detector with a Model 2001 Preamplifier
or a Model BO2 Detector with a Model 2007P
Preamplifier

Cables for interconnection as shown in figure
3.2 or figure 3.3.
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Initial Control Panel Settings:

ADC IN SWITCH EXT for Figures 2.2 and 3.3
AMP for Figure 3.1

VERTICAL RANGE 1K or LOG

MEMORY 1/1

ADC GAIN 2048 (fFor Model 3501)4096
{ for Model 3502)
B192 (for Model 3503)

ADC OFFSET None: all switches down.
SCA LLD 0.20

SCA ULD Fully clockwise

MODE PHA+ {default state).

« Turn on the Series 35 PLUS with the ac power
switch, set time and date 1f desired, and
préss YES.

. Turn on the HVPS with its separate switch,
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3.3 DATA MANIPULATION
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. Set the HVPS to the correct operating voltage

for the detector being used.

. Place a radicactive source near the face of

the detector.

. Press COLLECT to start data acquisition.

Note that the LED indicator is illuminated in
the COLLECT pushbutten, showing that
acquisition is in progress. HNote the Dead
Time meter displayed at the top of the screen.

. Adjust the AMPLIFIER GAIN so that the

spectrum (data being displayed) is positioned

conveniently on the screen.

. Pressing CLEAR DATA repeatedly while

adjusting the AMPLIFIER GAIN will aid in
positioning the spectrum.

. Allow the data to accumulate for a few

minutes.

. Press COLLECT again to stop acquisition.

Note that the LED indicator is no longer
illuminated.

To see the effects of some of the front panel
functions:

. Change the MEMORY switch to 1/4.

2. Press XFER. The Analyzer displays two

quarters with the upper data offset by 20%
above the lower data. The dialogue asks if
the operator wants to transfer Q#3 to Q#1
(memory quarter number three to memory
quarter number one).
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3. Press YES to enable the transfer. MNote that
the upper data trace 1s no longer displayed
and the data has been copied into the memory
section being viewed (0#1). =

L —
Figure 3.4
XFER Display .
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4. The curser 1s moved by turning the Variscan
contral knob (SCAN) below the display.
Turning the knob clockwise moves the cursor
to the right; turning the knob counter-
clockwise moves 1t to the left.

5. Move the cursor to the left side of a
spectral peak, then press ENTER ROI. SCAN
the cursor to the right side of the peak.
Wote that the peak's data points are
intensified as the cursor moves through them.

6. Stop scanning and press ENTER ROI once more
to disable the function. A Region of
Interest has now been entered around the peak.

1. Repeat steps 5 and & for several more peaks.

B. Press INDEX and watch the cursor jump from
the beginning of one ROI to the beginning of
each succeeding ROL in turn, Note that the
cursor will index from the last ROl 1n the
spectrum to the first ROI.
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od ST 5
Figure 3.5
WINDOW Display
e TN
Euafl'ydl! oM s e e
ko 9. Press WINDOW to see the display change to

include only 128 channels.

10. Press ROLL and then SCAN the cursor to the
right. Note that the cursor stays at the
same point in the display and the data
appears to move to the left as the
128-channel Window is scanned to the right
through the spectrum.

11. Press WINDOW again to disable the function.
Note that the ROLL function is disabled
simultaneously.

12. Press INDEX to move the cursor to an ROIL.

13. Press AREA/INTEG and note that the area's
histogram bars are displayed. The value of
the net area is shown at the bottom of the
screen, as is the value of the ROI's
integral. (The Glossary defines these terms.)
Disable AREA/INTEG.



Figure 3.6
AREA/INT Display

Series 35+
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14.

15.
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1i.

The data displayed in Q#1 can be read out to
a peripheral device by using the READ OUT
function. See section 5, Input/Output, for
instructions.

Press HOME. Note that the cursor has
returned to channel 0, the first channel of
the displayed segment.

Press CLEAR TIME. Look at the counts
displayed for channel 0 (CL counts) and the
ELAP (L) on the lower part of the display.
Both should now read 0 (time has been cleared
from memory). MNo data channels are affected
by this function.

Press CLEAR DATA and note that al] data has
been cleared from memory. This function
clears only the displayed section of memory:
other sections are not affected. IF CLEAR
TIME had not been performed in the last step,
pressing CLEAR DATA would have reset the two
time channels, as well as all of the
displayed data channels, to zero.
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3.4 MCSR DATA ACQUISITION

Figure 3.7
MCSR Display
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To see the effect of MCSR operation, use the same
setup and control settings as for the preceding
PHA experiment.

1.

2.

If there are data in the memory, press CLEAR
DATA.

With the sample near the face of the
detector, press COLLECT.

Increase the LLD control setting until no
pulse storage takes place below the energy of
interest, such as one or more of the peaks.
Repeatedly pressing CLEAR DATA while
{ncreasing the LLD control will aid in
finding the desired setting.

Laock the LLD control, press COLLECT to stop
acquisition and press CLEAR DATA to clear the
memary.

The ULD control can be decreased in the same
manner 1f data acquisition is not wanted
above a specific energy level.

Press MCSR to change the analyzer to the
MCSR+ mode.

Press COLLECT and observe the type of data

" displayed as a result of this different type

of acquisition. Figure 3.7 shows a typical

MCSR spectrum.

Press COLLECT to stop the MCS5R sweeps.
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SECTION 4
FRONT PANEL CONTROLS

A1l of the cperator's controls for the Series 35 PLUS are Jocated on the front
panel, except for the Model 3573's Remote/Local switch, which is on the rear
panel.

This section starts with a description of the keypad, then lists all of the
other front panel controls alphabetically.

The controls for optional functions are listed separately. Section 7 covers
the Model 3541 Define/Use/Ap-Pak option and section 8 covers the Models 3543
Isotope Analysis and 3544 X-ray Analysis options.

4.1 KEYPAD The REYPAD comprises ten digits, Four arithmetic
operators, a decimal point, and a CLR (clear)
key. The Keypad enters parameters through the X
Register and enters equations for the Define/
Use/Ap-Pak options.

The CLR key clears incorrect entries from the X
register. It alsoc ends an error condition and
clears the error message from the display.

There are three associated keys to the left of
the decimal point. YES and ND are used in
parameter selection; refer to section 2.3. The
STORE key moves the contents of the X register
into memory.

4.2 ADC GAIN This six-position rotary switch 15 used to
establish the full scale resolution of the ADC,
as discussed in the Introduction, section 1.3.1.
The ADC Gain is commonly set to equal the number
of channels of data acquisfition memory; that is,
a 4K memory (4096 channels) would commonly use an
ADC GAIN of 4096.
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4.3 ADC OFFSET

4.4 AMPLIFIER GAIN
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For finer resolution over a narrower energy
range, the ADC GAIN switch, in conjunction with
the ADC OFFSET, can be used to display the energy
range of interest. Y

The ADC DFFSET establishes the relationship
between memory channel zero and the ADC channel
assignments. The effect of the Offset is to
shift the spectrum by a selected number of
channels.

For instance, 1f an ADC GAIN of 4096 is selected
but only 1024 channels of memory are being used
for acquisition, then the upper 75% of the
spectrum will not be stored in the memory. IFf
the upper 25% of the spectrum is to be stored in
the memory, the ADC OFFSET will have to be
changed from zero to some number that will shift
the spectrum by the desired number of channels.

In this example, an Offset of 3072 (1024 + 2048),
which equals the 4096 Gain less the 1024 memory
size, will accomplish the shift by moving the
zero channel of memory to ADC channel 3072.
Converted pulses whose value is less than 3074,
will be discarded and pulses which convert to
3074 will be stored in the first data channel of
the memory (channel 2). Note that the offset
switches are additive.

With ADC Gains of 512 or 25b, the Offset
indicated by the switches is divided by 2 or 4,
respectively.

The coarse and fine gain controls are provided to
adjust the gain of the internal amplifier to the
desired spectral epergy range. Together they
provide a gain range of 3 to 1170,
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4.5 ANLYZ (Analyze)

4.6 AREAZINTEG

Series 15+

The coarse galin control s a Five-position rotary
switch. The fine gain control 15 a ten-turn
precision potentiometer that multiples the
setting of the coarse gain control by a variable
Factor which can be set as low 45 0.3 or as high
as 1.3.

The Fine gain control 1s factory set to read 0.3
at 1ts minimum setting so that its dfal reads the
variable factor directly, allowing the operator
to set the amplifier's total gain with precision.

The ANALYZIE key can be used only when a Define/s
Use/Ap-Pak option 13 installed in the Series 35
PLUS.

Section 7 covers the option and the use of this
key.

This function will display the Arca, 1ts

histogram bars, and the Integral of all of the

data points in:

1. The current ROl (defined below) if ROIs are
entered,

2. The entire memory segment displayved if no

ROIs are entered. Histogram bars are not
shown in this case.

The Integral is the total sum of all counts in
the current ROl or in the displayed memory
segment.

The Area is the Integral less the counts in the
calculated background., The Area, Background, and
Integral algorithms are given in Appendix 0.
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4.7 CLR

4.8 CLEAR ALL

4.9 CLEAR DATA
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The current ROI is the ROI containing the

cursor. If the cursor is not in an ROI, then the
current ROI is the next ROI to the right of the
cursor. :

If the cursor is to the right of the right-most
ROI, the calculation will be made for the
left-most ROI in the spectrum.

The CLR key, located on the keypad, is used to
clear incorrect entries from the X Register. It
also aborts an error condition and clears the
error message from the display.

CLEAR ALL clears all ROIs from the displayed
memory section,

In clearing any ROI, the data is not affected.
Only the intensification is cleared from the

memory .

The K1 Function is covered in section 7.

This function clears all channels in the chosen
memory segment, including the time channels.

CLEAR DATA is usually used to reset the entire
memory to zero before starting a new experiment
or a new run of the current experiment.
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4.10 CLEAR ONE

4,11 CLEAR TIME

4.12 COLLECT

Serfes 35+

CLEAR ONE, if the cursor is not located within an
ROI, clears the current ROL.

Current ROI is the ROI in which the cursor is
located, or if the cursor is not in an ROI, the
ROI immediately to the right of the cursor.

If the cursor is located within an ROI, CLEAR ONE
clears those channels within the ROI that are to
the right of the cursor, as well as the channel
containing the cursor.

In clearing any ROI, the data is not affected.
Only the intensification is cleared from the
MEmMory .

The "v" function is covered in section 7.

This function clears the first two channels in
the memory segment chosen by the MEMORY switch.

CLEAR TIME can be used to reset the two time
channels to zero without erasing the existing
data. The operator may wish to add or subtract
new data using the same preset conditions as for
the first data collection.

The COLLECT function starts or stops data
acquisition in the mode already chosen by the
operator. (The PHA+ mode, for instance.)

If MCSR acquisition is in progress, the firmware
allows the operator to "STOP" or "ABORT" when
terminating COLLECT. STOP = terminate at the end
of the current sweep; ABORT = terminate
immediately. ABORT is given as a choice only
when the selected dwell time is equal to or
greater than 2 ms.
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4.13 ECAL

Energy Spectra

Other Spectra

Number of Calbrations

Calibratien
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When Collect is enabled or disabled, the analyzer
reads the poesition of the Memory switch to start
or stop data acquisition in that memory section.
The Memory switch can then be changed in order to
examine, manipulate or Read In/Read Dut data in
another section of memory.

The “{* function is covered in section 7.

The Series 35 PLUS can calibrate the displayed
spectrum fn energy units (KEV.3 replaces MEV if
X-ray Analysis is the current I50 ANALYZ library):

EV, KEV, HEY

The cursor location and the 1imits of any entered
RO1s will then be shown in those units instead of
a channel address. Using this displayed energy
information, an unknown radioisotope can be
identified.

The ECAL function also offers time units for
calibrating MCS Spectra, and two additional
units, CM for Mossbauer Spectra and UNITS for
other applications:

MSEC, SEC, MIN
CH and UNITS

The Series 35 PLUS will accept up to 7 ECAL
equations, one for Full memory, one for each Half
and one for each Quarter of memory.

The method uses a first order (Straight line)
catibration and is accomplished by answering the
gquestions in the ECAL dialegue.

To calibrate a spectrum:
1. Press the front panel ECAL key to start.

2. If this memory segment was previously
calibrated, the equation will be displayed
(see the example in step 8). Press YES to
accept the displayed equation.
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3. Press ND to delete the old equation and write
@ new one. Advance the * to the desired
calibration unit.

-

UNITS: ™EV KEV MEV MSEC SEC MIN CM  UNITS
NEXT?

4. Press YES to go to the next level.

LOW: CHg 0 0.0 KEV HIGH: CH¥ 0 0.0 KEV
- Mo OK?

5. Enter the LOW channel either as a channel
number or by pressing STORE to enter the
current cursor location.

6. Press NO to advance the *. Enter the Low
energy and press STORE.

1. Press NO to advance the *. Enter the HIGH
channel and energy as in steps 5 and 6.

B. Press YES to display the ECAL equation:

USE ENERGY = 0.45656E01 * CH# + 0.106E00 KEV
OK?

9. Press YES again to see the calibrated display.
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4.14 ENTER ROI The Series 35 PLUS has provision for entering
Regions of Interest (ROIs) to mark significant
peaks in the spectrum for later analysis and
readout. To enter an ROI, simply position the
cursor at one limit of a peak with the SCAN
control, press ENTER ROL, and SCAN the cursor to
the other limit of the peak.

Each data point that the cursor passes through
while ENTER ROI is enabled will be intensified to
indicate that the data is within the ROI. When
the further 1imit of the desired ROI is reached,
stop moving the cursor and press ENTER ROl once
again to disable the function.

Any number of ROI:= may be entered as long as they
are separated by at least one channel. That is,
ROIs may not overlap. Also see Section 4.25.4,
Peak Search.

4.15 HOME Pressing HOME moves the cursor to the left end of
the display, either the memory section being
displayed or the expanded display 1f WINDOW is
enabled.

4.16 INKDEX The INOEX Function §5 used to quickly move the
cursor to the next ROI.

INDEX will move the cursor to the left 1 mit of
the next ROl to the right.

INDEX will "wrap around® the memory. That is,
the cursor can be moved from last ROI on the
display's right to the first ROI on the Jeft
simply by INDEXing.

If ROLL is enabled, INDEX will move the expanded
data region to the next ROI and display its data.
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4.17 [INTENSITY

4.18 150 ANLYZ

4.19 LLD {Lower
Level Discriminator)

4.20 HMCSR

Series 35+

The INTENSITY control varies the brightness of
the display. Turning the control clockwise will
increase the intensity, counterclockwise
decreases the intensity.

The Isotope Analysis key can be used when the
Model 3543 Iso Analyze or Model 3544 X-ray
Elemental Analysis option is installed in the
Series 35 PLUS.

Section B covers the use of this key for the
Models 3543 and 3544.

This ten-turn, locking potentiometer is used to
establish the lower energy limit for input
signals that are to be converted by the ADC.
Input signals that are below the LLD setting in
amplitude are not converted. IFf signals below
the LLD setting are above the factary set
threshold, those signals will add an increment of
deadtime equal to the signal's width.

For HCSR operation, the LLD is usually set just
below the energy of interest.

The Y1 function is covered in section 7.

The MCSE key selects the Multichannel Scaling,
Recurring sweep made of data acquisition. The
MCS5R mode is described in section 1.4.

The Series 35 PLUS defaults to the PHA+ mode at
power on or when the System Reset command s
issued; refer to sectien 2.2.

When the MCSR key is first pressed, the additive
{+) mode is selected. Pressing the key again
enables the subtractive (-) mode.
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In the additive (+) mode, all newly acquired data
is added to the data already in memory.

In the subtractive (-) mode, all newly acquired
data is subtracted from the data already in
memory.

In the MCSR mode, channel 0 records the number of
sweeps completed. Channel 1 is used as a dwell
time register; refer to Dwell Time Coding in
section 4.27.2. Channels 0 and 1 are always
additive.

4.21 MEMORY The MEMORY switch selects the section of memory
to be:

« addressed by the ADC for data storage
« displayed by the CRT
« read out of or read into

The operator may select full memory, either half
or any of the quarters.

« 1/1 refers to the full memory

« 1/2 refers to the first half of the memory
2/2 refers to the second half of the memory
1/4 refers to the first memory quarter

2/4 refers to the second gquarter

3/4 refers to the third quarter

4/4 refers to the fourth quarter

Ll Ll L] - L]

Regardless of the memory segment chosen, the
first two channels of the segment are used to
register PHA Live and True time or MC5 sweep
count and Dwell Time code.
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4.22 MIXER/ROUTER

4.23 NO

Series 35+

The V2 function is covered in section 7.

If the Model 3531A Mixer/Router Wiring or Model
3523 Multi-ADC Interface is installed in the
analyzer, pressing the M/R key will allow the
operator to choose how many inputs the analyzer
is to accept. The dialogue will read:

ND. INPUTS *2 4 8t 16t
0K?

tFor the Model 3523, 8 and 16 are not shown

Choosing the number of inputs with the * will
cause the Firmware to divide the full memory into
the selected number of equal parts for separate
data storage for each input.

To use the Series 35 PLUS with one input, the M/R
key should not be used. The Mixer/Router should
be disconnected from the system when a single
input is desired.

Refer to the Mixer/Router's Operator's Manual or
to the Model 3523 Multi-ADC Interface operating
instructions, section 10.3, for more information.

The NO key is used in parameter selection. Refer
to section 2.3.
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4.24 OVLAP (Overlap)
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The OVLAP function is used to make a visual
comparison between two spectra by superimposing a
corresponding half or quarter memory over the
currently displayed section of memory. Note that
the function cannot be enabled if the MEMORY
switch is in the 1/1 position.

The corresponding memory sections are:

Current Overlapped
Display Section

142 2/2

2/2 1/2

1/4 3/4

2/4 4/4

3/4 1/4

4/4 2/4

The operator can modify the first half of the
OVLAP dialogue to display another overlapped
section of corresponding size simply by entering
the desired number by way of the X Register. The
second half of the dialogue is always the memory
section currently being displayed. The MEMORY
switch must be changed to show the correct
display before enabling the function.

The overlapped data are always displayed offset
by 20% of the selected VERTICAL RANGE.

When the dialogue has been completed, pressing
YES (in answer to OK?) will terminate the
dialogue; the overlapped memory section will
remain on the screen until the function is turned
off by pressing OVLAP again.

After the Overlap dialogue has been completed,
the MEMORY switch can be changed between halves
or between quarters. This will allow other
memory segments to be compared with the
overlapped segment.

Note that if the MEMORY switch is changed outside
of the original size memory segments, the
function will turn itself off.
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4.25 PEAK

4.25.1 Manual Peak

4.25.2 Task Peak

4.25.3 Peak Sigma

series 35+

The ")" function is covered in section 7.

The PEAE function can find valid peaks either
manually, via the front panel key, or by way of a
Task step. A valid peak is one which is found by
the Peak Search algorithm using the selected
sigma, or level of confidence.

When manually started, the PEAK function searches
the spectrum for valid radioisotope peaks, enters
ROIs, and reports the Centroid and Full Width at
Half Maximum (FwWHM) for the current ROI.

Current ROI is the ROl in which the cursor is
located, or if the cursor 15 not in an RO1, the
ROl immediately to the right of the cursor.

PEAX as a Task step searches for valid peaks and
enters ROIs, but the Centroid and FWHM are not
calculated. For a Task Peak Search to be
successful, all previous ROIs must be cleared
before the search starts.

In the PEAK function, sigma is used to determine
if the peak is statistically significant compared
to its background level. That is, 1f a small
peak on a high background level 15 analyzed, a
high sigma value will cause the routine to find
that the peak is not significanmt.

In Peak Search, a peak that is not considered
significant will not be marked with an ROIL.

Press the PEAK key to see:

SIGMA: DB.41 *1.65 23.27
oK?

The * will be shown at the last used sigma
value. The factory default is 1.65.
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4.25.4 Peak Search

4.25.5 Aborting the Search

4.26 PHA
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salect SIGMA to correspond to the desired peak
confidence level and press YES:

0.41 = 66X confidence

1.65 = 95% confidence N

.27 = 99% confidence

After SIGMA has been selected, enabling PEAK
again will result in:

1. If ROIs are present in the displayed memory,
a b1inking cursor will appear at the peak
channe] of the current RO1. The value of the
ROI*s Full Width Half Maximum (FWHM) and
CEMIroid w111 be shown. The INDEX key can be
used to select & new ROL.

2. 1f no ROIs are present, a blinking “SEARCHING®
message will appear and ROIs will be placed
around any spectrum peaks found by the search.

At the end of the peak search, the curreni
AOI's Centroid and FWHH will be displayed.
If no valid peak 1% found, the function will
aytomatically be disabled.

Current ROl s the ROl in which the cursor is
located, or If the cursor is not in an ROI,
the ROl immediately to the right of the
cursor.

The algorithms Tor FWH, Centroid, and Peak
search are given in appendix D.

To stop Peak Search before is 1t complete, press
the CLEAR key.

The PHA key selects the Pulse Helght Analysis
mode of data acquisition. The PHA mode is
described in section 1.3.

The Series 34 PLUS defaults to PHA+ (additive
mode) al power on or when the System Reset
coamand 1% issued; refer to section 2.2.



4.21 PRESET

4.27.1 PHA Preset

series 35+

Pressing the PHA key will change the mode to PHA-
(subtractive mode).

In the additive (+) mode, all newly acguired data
is added to the data already in memory.

In the subtractive (-) mode, all newly acquired
data is subtracted from data already in memory.
Channels 0 and 1 are always additive.

In the PHA mode, channels 0 and 1 are used to
record elapsed Live and True Time, respectively;
refer to section 1.3. If Group Counts preset is
selected, channel 2 records the preset's count
and channel 3 records the preset's channel.

The K2 function 15 covered in section 7.

Each mode of data acquisition has its own default
preset which can be changed as desired by the
operator.

The Series 35 PLUS provides six preset conditions
for ending PHA data acquisition:

1. Live or true time.

2. Channel counts: counts in & specific
channel in the current memory segment.

3. Group counts: counts in any channel in
the current memory segment.

4. Total Integral of a Region of Interest.

5. Total net Area of a Region of Interest.

6. Value of a USE equation with a Define/
Use/Ap-Pak option. (Section 7.9 covers
the Use Equation preset.)

Enabling PRESET brings up the following dialogue:

*TIME (L)

TIME (T) COUNTS INT AREA USER VAL= nn “"units®
aok?
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Channel Counts

Group Counts
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The previous preset value {(VAL= nn preset "units®)
fs shown. It may be changed via the X Register,

Using N0 to advance the * allows the chofice of
True time, any of the three computational
presets, or the user defined preset, which will
bring up the question MEXT? in place of the
guestion OK?

When the * §s at COUNTS, press YES to change to
the dialegue for the Counts preset. For the
Channel Counts preset, assign the preset count
value, advance the *, and enter the specific
channe] that the analyzer 15 to monitor for that
count value.

When the * is al CHANNEL #, the cursor's current
location can be entered by pressing STORE.

To enter the Group Counts presel, assign the
preset count value to channel 7ero., The Group
Counts preset will stop Collect when any channel
in the current memory segmentl reaches the preset
value.

The current memory segment is defined by the
position of the MEMORY switch at the moment
Collect starts. HNote: In the case of a
multi-input device, only one input's Group Counts
preset can be active at a time,

In this mode, the program continually sweeps the
memory segment looking for a channel which has
reached the preset. Collect wil] stop on the
next Live Time tick after the presetl is found.

When Collectl stops, its count value will be
reported in the display’s ELAP field and in
channel 3. The number of the channel that
contains this value will be reported in channel 2.

Mote: To aveld having spectral data overwrite the
Group Counts preset data, the LLD contral must be
set 50 that spectral data i: never collected fin
channels 2 and 3.
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4.27.2 MCSR Preset

Series 35+

If INT or AREA is chosen, the next line of
dialogue will read

INT
Y=

(or AREA) nnn COUNTS ROl FROM CH # n TOCH # n
OK?

Enter the number of counts and press ND to
advance the * to ROI. Pressing STORE will enter
the limits of the current ROI. When the * is
moved to FROM or TO, the ROl limits may be
entered manually or by pressing STORE, which will
enter the current cursor address.

Current ROI s the ROI in which the cursor is
located, or if the cursor is not in an ROI, the
RO1 immediately to the right of the cursor.

It should be noted that, except in the case of
Live Time, acquisition does not stop exactly at
the preset parameter. This s because Series 35
PLUS's Firmware prevents fraction of a second
errors in the keeping of Live Time. When the
Analyzer reaches preset, collection will stop at
the next tick of the Live Time clock.

A high Dead Time could cause a long real time Lo
elapse before the next tick of the Live Time
clock, In this case, Collect may be aborted by
discennecting the signal cable or by performing a
System Resel (section 2.2).

If MCSR has been enabled, the PRESET dialogue fis:

OWELL (Nx10tM USEC) N= 1 H= 2 SWEEPS = 0
K= 0Kt

The formula in parentheses s read as “"N" times
10 to the "M* power microseconds. The preset
shown 15 sel for 100 microseconds dwell time per
channel,
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NOTE:

Dwell Time Coding

15

The MCSR preset is defined by the following rules:

1. "W® can be set for 1 throcgh 15.

2, When "H" 13 set to 9, the dwell will be
expressed as "N® minutes.

3. When "M" i3 set to 10, the dwell will be
expressed as "H® hours.

4. When "M® is set to 11, the deell Eime will
be set to *N®* times 10 minutes.

5. When "H® iz set to 15, the channel
advance, and thus the dwell time per
channel, will be under EXTernal contrel.

6. Setting the preset to EXTernal will cause
the firmware to count "N® External pulses
before execuling & channel advance.

The numbér of fwiéeps may b preset for the
required nusber through the X Reglister. [Ff the
default paramefer of zero iy retained, the
analyzer will interpret this as infinity. That
i, the analyzer will continue te sweep through
the memory ontil stopped manually or remately.

If MCSH acquisitlion 15 in progress, the firmware
a1 lows the opérator to “5T0P™ or “ABORT" when
terminating COLLECT. ATOP = terainate at the end
af the current sweep; ABDRT = tersinate
fmmediately. ABORT is gliven as a cholce only
when the selected dwell time 15 equal to or
greater than ¢ ms,

The nimber of sweeps performed may, under some
conditions, exceed the preset slightly.

When HCSR Collect is started, the dwell time will
be encoded and stored im channel one. If the
number in channel one i3 divided by 16, the
result will be the *N* Tactor. A remsinder of 1
to B will be the *H®* factor in microseconds: a
remainder of 9 to 15 iz cxplaineéd in the next
paragraph,

minutes = 1.
haurs.

minutes & 10.
extornal pulies.

if the remainder t5 9, M
If the remainder s 10, M
If the remainder 5 11, M
if the remainder s 15, H
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4,28 READ IN AND READ OUT

4.29 ROLL

4.30 SCAN

Series 35+

The "EEX"™ and "TL" functions are covered in
section 7.

These keys control the input/output flow of data
from or to a peripheral data storage device, such
a5 a Cassette Tape or a Plotter. Their use is
covered in detail in section 5.

When enabled, ROLL allows the Window to be moved
through the spectrum by means of the SCAN
control. Scanning the Window will cause the data
channels to appear to move in the opposite
direction from the direction of scan, while the
cursor remains in place.

Since this function is dependent on WINDOW,
enabling the function automatically enables
WINDOW if it is not already enabled. Similarly,
disabling WINDOW will automatically disable ROLL.

The VARISCAN control, below the center of the
display, moves the cursor through the spectrum.

* Turn the VARISCAN control clockwise to
move the cursor to the right.

= Turn the VARISCAN control counterclockwise
to move the cursor to the left.

* Turn the VARISCAN control slowly to move
the cursor through one channel at a time.

= Turn the VARISCAN control rapidly to move
the cursor through a large number of
channels.

Wote: Turning the VARISCAN control generates a
current proportional to the rate of turn. If you
turn the control very slowly, the current won't
be detected and the cursor won't move.
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4.31 5SMOOTH

4,32 STORE

4.33 STRIP

11

smoothing 1s used 1o decrease or eliminate random
fluctuations in spectral data.

The function examines three channels at a time
and averages the data tn each channel with the
data fn the channel to either sfide. The

Smoothing algorithm is 1isted in appendix D.

If WINDOW 15 enabled, only the expanded channels
are smoothed. 1F ROIs are entered, only the
current ROl 15 smoothed.

The current ROI s the ROl containing the

cursor. 1IF the cursor 15 not in an ROI, then the
current ROI is the next ROl to the right of the
cursor,

While the smooth operation is being performed a
"BUSY® message will be displayed in the lower
right corner of the display.

The STORE key moves the contents of the X
Register into memory. Refer to section 2.3.3.

The STRIP function allows the operator to
subtract a factor-specified part of one spectrum,
the reference, from anether spectrum of the same
size, the sample. The Strip algorithm is gliven
in appendix 0.

Before enabling the Function, use the HERORY
switch to display the sample spectrum.

Press STRIP, which alse enables OVLAP, to display
the reference spectrum xbove the sample

spectrum, The overlapped memory segment will be
Lthe one corresponding to the setting of the
MEMORY switch as listed in section 4.24, DVLAP.
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4.34 TASK

4.35 ULD (Upper Level
Descriminator)

4.36 VERTICAL RANGE

Series 315+

If the overlapped memory segment is not the
desired segment, use the X Register to change the
First part of the displayed dialogue.

STRIP *(Q#1 FROM Q#3 F=1.00
A= oK?

The factor (F) shown will be the last factor
entered or the default parameter of 1.00. It can
be changed by advancing the * by way of NO and
entering another factor through the X Register,
Leading and trailing zeros don't need to be
entered.

The Factor's range is 0 through & 327.67.

The Task key 1s used to select the LEARN/EXECUTE
Function of the Series 35 PLUS. Use of this
function 45 explained in section 6.

This screwdriver-adjustable potentiometer controls
the upper energy limit for pulses to be processed
by the ADC. Input signals that are above the ULD
setting in amplitude are not converted.

For MCS operation, the ULD is usually set just
above the particular energy of interest.

This eight position rotary switch selects the
desired full-scale count value for the display,
from 256 to 1048K {1 048 575) counts per channel,

plus LOGarithmic display. The highest setting
equals Z2zo-1 counts.
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4.37

WINDOW
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The switch 15 normally set so that the highest
peak in the spectrum is no higher than the top of
the display. If a channel accumulates more
counts than can be displayed, the channel will
"overflow®. This is seen as a peak which appears
to have its top cut off and is 4ncreasing in
height again from the baseline. If a channel
overflows the VERTICAL RANGE, increase the
VERTICAL RANGE setting.

For a detalled visual analysis of the peaks
within a spectrum, the Series 35 PLUS provides a
variable horizontal expansion of the display.

Enabling WINDOW will cause the displayed data to
change from the full display to an expanded
portion of the display, 128 channels wide. The
cursor will be located at the 49th channel of the
expanded Window.

If the curser is within 49 channels of the left
end or within 79 channels of the right end of the
normal display, it will remain in its original
pasition.

INDEX will move the expanded window from the
current ROI to the next ROI.

The current ROI is the ROI containing the

cursor. 1f the cursor is not in an ROI, then the
current ROl is the next ROl to the right of the
cursor.,

In order to examine peaks of interest that may
fall outside of the Window, the Series 35 PLUS
allows the size of the Window to be multiplied by
a factor of two. Pressing the "X" key on the
keypad will double the number of channels in the
Window, expanded around the cursor. The cursor's
location will not change: it will remain in the
same channel and will stil1 be at the 38X point
of the multiplied Window.



Controls

4.39 YE5
4.40 ZERD
d.47 DIAGNDSTICS

3

The YES key fs uvsed in parameter selection.
Refer to section 2.3.

The analyzer is shipped with the Z7ERO control set
for the memory size installed.

The 7ERD control is a screwdriver-adjustable
potentiometer which shifts the ADC zero relative
to a zero energy (0 wolts) input. This is done
by shifting the spectrum by up to 5% of the ADU
GAIN heing used, It can be wied like the AL
OFFSET to provide a Tine control Tor positioning
peaks.

The ZERD should be recalibrated each time the ADC
GAIN is changed but i% not critical. The result
of nol readjusting the TERD will bhe a slight
shift in the spectrum's peaks and slight change
in linearity.

When performing experiments which reqguire better
linearity, channel zero of tho Analyzer is
usually made to correspond Lo zero energy inpul.

appendix € 1ists two methods for setting the ZEROD
cantrol.

The MCA's built-in diagnostiic programs, Checksum,
RAM test, and Character test, are selected by
pressing a hidden front panel key which is to the
laft of and about 2 inches below the top of the
display bezel.

These diagnestic programs are covered in detail
in the Series 35 Plus Service Manual.

In addition, there is a PC-communications test,
which s enabled by pressing the second hidden
key, just below the Diagnostics hidden key. Its
use ¢ covered In the Model 3574 PC Interface
Manual.
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SECTION 5
INPUT /DUTPUT

The READ OUT and READ IN functions are used to store or retrieve data. This
section covers the wse of these two functions,

5.1 DATA READOUT The READ OUT pushbutton allows the operatar to
transfer data from the Series 35 PLUS's memory to
a peripheral recording device. When enabled, the
last-used readout parameters are displayed with

current tag number, time, date, and Data 1D. For
example:

DEV: €£1A MEM: ROI  HODE: ASCII TAG: 2  (TIHE AND DATEL)
10: SERIES 35+ V-1.0 LELAF

Answering YES (to OK?) will start the readout

using those parameters. Answering HD will allow
the parameters to be changed:

DEY= TIY *ElA TAG = O
K= ox?

DEVice= TTY Selects current-loop device readout.
DEYice= EIA Selects EIA (RS-232C) device readout.
Hutually exclusive with CAS.

Additienal device codes will appear if their 1/0
interfaces are present in the Analyzer:

CAS Selects Cassette readout. 35Sets the baud
rate (1200) and blank leader generation
for the Model S421M Cassette Recorder.
Mutally exclusive with EIA.

E=¥ Splects Model 3557 K=Y Pletter.

LPT Selects Model 35524 Serial Printer.

PLT Selects Model 35524 Serial PMatter.

GRA Selects HModel 3553 Graphics Plotter.

HT  Selects Model 3554 Magnetic Tape.

PFIG Selects Mpdel 3576 Parallel interface
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Tag Number The last item in the dialogue line allows the
operator to set a Tag Number for identifying a
particular readout; its use is not necessary to
obtain a readout. The Tag Number autématically
increments by one with each readout.

E1IA/CAS When a Model 5421F Cassette Interface is attached
to the TTY/EIA port (J101) and the 5421F's
TERMINAL/CASSETIE switch is in the OUT position,
the EIA label will be changed to CAS the next
time 1/0 dialogue is seen.

I1f this switch is pressed IN, the CAS label will
be changed to EIA the next time 1/0 dialogue is
seen, which allows Terminal [/0 at the 5421F's
TERMINAL connector.

Models 5107 (Model 4320-AAK Teletype, a
registered trademark of Teletype Corporation) and
5113 (Teletype Model ASR 43) connect to the
TTY/ELA port (J101) using the supplied C1506
Cable. The dialogue must read EIA, not CAS. If
dialogue does not read EIA, see appendix A.5 for
information on changing the position of internal
sWwitch 51-8.

With some 1/0 devices, pressing YES will start
the readout. With others, answering YES to the
question OK? will bring up the next line of the
dialogue:

MEM+MODE  *ROI+ASCII  FULL+ASCII  ROI BRIEF  FULL+BINARY
O0K?

MEMory plus MOOE refers to the choices on the
remainder of the line: memory choice and readout
mode choice.
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9.2

DATA READIN

Series 35+

The modes offered are different data transfer
codes. Most peripheral devices can recognize
only one mode; the instructions for each device
will specify which mode is to be used.

MEM: FULL will read out all of the data in the
memory segment selected by the MEMORY
switch position.

ROI will read out the Live and True times
and the data in all Regions of Interest
in the selected segment of memory.

MODE : ASCII puts the read out data in a format
suitable for a terminal. BINARY puts the
read out data in a format suitable for
the Model 5421M Cassette Recorder.

ROI BRIEF will provide an ASCII readout of ROI
summaries without the raw data.

If the wrong mode is chosen for the peripheral
device being used, the data read out will be
unintelligible.

To read prerecorded data into memory or to enter
a Data ID (section 5.6), press READIN to see:

DEV = TTY *EIA (see note in section 5.1)
oK?

Select the device and press YES to start the
readin.
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5.3 CASSETTE READOUT The Model 5421M Cassette Recorder provides a
convenient low-cost means of storing spectra
collected with the Series 35 PLUS. This section
describes the operating procedures for storing
and retrieving (reading out and reading in) data
using the Cassette Recorder. It will accept data
in either the ASCII mode or the binary mode. The
binary mode is normally used because ASCII char-
acters use more tape space and take more time to
transmit. -

Mode]l 5421M Cassette Recorder:
Connect the interface cable's three plugs to
the recorder's EAR, MIC, and REM sockets.
Connect the other end of the cable to the
Model 5421M's CASSETTE connector.
Connect the Cassette's line cord to a source
of ac power.

Model 5421F Cassette Interface:
Connect the MCA connector to J101 (EIA) on
the Series 35 PLUS's rear panel with the
supplied cable.
Be sure the TERMINAL/CASSETTE switch is in
the OUT position.

Recording Data 1. Put a blank cassette in the Recorder.
2. To rewind the cassette, press the Model
5421F's REMOTE button in and turn it
clockwise to lock: press the Model
5421M's REWIND button.
3. Reset the recorder's counter to zero by
pressing the button next to the counter.
4. Turn the 5421F°'s REMOTE button counter-
clockwise to release it.
5. Press the RECORD button.
6. Press READ OUT on the Series 35 PLUS's
front panel.
. Select CAS and Press YES.
B. Select Full Memory and Binary Mode
{( FULL+BIMARY).
9. Press YES again to start the readout.

=



5.4 CASSETTE READIN

Serjes 35+

Series 35, Series 35 PLUS, Series 40, Series 80,
and Series 85 recorded data are mutually com-
patible and data from all of these MCAs can be
read in to the Series 90. .

Series 30 recorded data can be read in to any of
these MCAs.

After the readout is Finished, wait a few seconds
for tape motion to stop. When the tape has
stopped, record the number shown on the digital
counter. This will be the spectrum identifi-
cation number associated with the next spectrum
recorded. To record another spectrum, repeat the
procedures listed above, starting with step 4.

To read data into the Serfes 35 PLUS from a
cassette tape, follow these instructions.

1. Insert the cassette containing the
desired data into the Recorder.

2. Rewind the cassette to its beginning with
the REV/REW button.

3. Reset the Recorder's digital counter to
zero by pressing the button next to the
counter's readout.

4. Using the CUE/FFWD button on the
Recorder, search the tape until the
desired spectrum ID number is displayed
on the digital counter. If the number is
overshot, use REV/REW to back up the tape
as needed. MNote that positioning of the
tape is not critical: %1 digit is
adequate.

5. Press the PLAY button.

6. Press the READ IN button on the Series 35
PLUS's front panel.

7. Select CAS and press YES to start the
read in.

Tag number, ID, and ECAL equation will be read in
with the data.
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5.5 TELETYPE 1/0 (TTY) in addition to the E[AsCassette interface, the
Series 35 PLUS also Includes a stamdard Teletype
current-loop interface. For the Hodels 5107 and
5113, use the supplied C1506 cable to the EIA
connector (J101) and refer to the Model 5107 or
5113 Operator's Manual for details of operation.

To use the current Yoop (TTY) port, a Model C1406
cable {5 reguired.

Mote that an ASCII-encoded paper tape i3 mutually
compatible with the Series 35, Series 40, Series
g0, and Serfes 85. A paper tape made by a Series
30 can be read into the Series 35 PLUS.

Connect the Teletype to J102 {TTY, the current
loop port) on the Series 35 PLUS'S rear panel.
Apply ac power to the Teletype and move 115 mode
switeh to the LIKE position.

1. Press READ OUT on the Series 35 PLUS's
front panel.

2. Select TTY and press YES.
3. Select efither FULL+ASCI] or ROI#ASCIIL.
4. Press YES to start the readout.

The results of a FULL#ASCII hard copy readout are
shown in Figure 5.1, The results of a ROL+ASCILI
hard copy readout are shown in figure 5.2. The
results of an energy calibrated ROI+ASCIET hard
copy readout are shown in figure 5.3.
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Figure 5.2
R0l Readout

Figure 5.3

Energy Calibrated
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Series 15+
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5.6 DATA ID

5.1 HMODEL 3551 X-Y PLOTTER

29

As an aid in identifying the data recorded in
a given readout, the Series 35 PLUS provides a
means of entering an alphanumeric
fdentification (10) label of up to 24
characters.

To enter an alphanumeric ID label with a
current-loop device (TTY) or an EIA terminal:

1. Press READIN.
2. Choose TTY or EILA.
3. Press YES to activate the terminal
keyboard.
4. On the terminal keyboard type:
a. CTRL/B (press CTRL and the letter B8).
b. Any alphanumeric label ofF up to 24
characters.
c. CTRL/D (press CTRL and the letter D).
5. When the CTRL/D is received, Readin will
terminate. Press READ OUT to display
the label.

This ID Tabel will be read out with all data from
the Analyzer and read in with all data from an
external recording device.

The Model 3551 X-Y Plotter Interface is
compatible with standard X-Y point plotters, such
a5 the Hewlett-Packard 70414 (Canberra Model
5202A) or the HPTOD4B (former Canberra Model
5202). It will also support the Houston 2600C7
{(former Canberra Model 5201).

If the interface 15 to be used with any other
point plotter, refer to Section 5.7.2 for

specifications and Signals and to Appendix A.7
for interface board jumper locations and uses.
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HP Plotter Operation

starting a Plot Readout

Series 35+

Set the Hewlett-Packard plotter's front panel
switches to:

Null Detector ON -
Recorder MUTE
Plot Rate EXT

Refer to the plotter's operating manual for
detailed operating instructions. Connect the
Interface cable to Pl and P2 on the underside of
the plotter's rear panel.

The Model 3551 Interface plots spectral data
enly: it generates a plot that corresponds to the
spectral portion of the display. Therefore, the
desired display should be set up before starting
a plot readout.

1. 1If WINDOW is enabled, the plot will show
the expanded section of the display only.

2. If OVLAP is enabled, the plot will show
both traces as seen on the display.

3. Data in the section of memory being read
out should not be changed during readout.

4. After readout has started, the MEMORY
switch may be changed to display another
section of memory without affecting the
data being read out.

5. Data in another section of memory may he
altered without affecting the data being
read out,

1. Press READ OUT on the Series 35 PLUS.
2. Select X-Y as the readout device.
3. Press YES to start the readout.

The tag word will not be read out by the
plotter. A typical plot is shown in figure
5.4.
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5,.7.2 Specifications and
Signals

A. Specifications

B, Signals

Bl

Data can be recorded in either log or linear
format in the 1ine plot or point plot mode
on X=Y or T-Y plotters.

Sfgnal Amplitude

Resolution

Output Impedance
Integral Nonlinearity

Jero-0rift
Gain-Drift
Internal Rate Control Adjustable from 2 to >10

{R¥1)

0to+35 ¥
1 part in 1024 (10 bits)
= 93 ohms.
<+0.1% of full scale per °C.
<#0.0 ¥ of Full scale per °C
<40.02% of full scale per °C

channels/sec., Factory set at

? per second.

External Rate Comtrol Must exceed internally set

rate. Maximum advance rate 1s

>100 per sec.

J107 {or J108), 25-pin connector

Pin

Signal

~ pescription

23
a
21
4

5

14

PLTH
XGND
PLTY
YGND
SEEK

CPC

MABL

GND

D to + 5 V analog signal.
Ground.

0 to+ 5V analog signal.
Ground.

Mominal 100 wpsec output

pulse when plot signals are
changed; TTL compatible;
positive true polarity is
standard; internal jumper plug
(B-E) inverts polarity.
Completed plot fnput from
plotter: ac coupled; advances
on negative going edqe;
minimum excursion = 4 ¥; rise
time <0.5 usec.

Plotter enable ocutput; TTL
compatible; negative true
polarity {5 standard; internal
jumper plug (B-A) inverts
polarity.

Ground.
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5.7.3 Hewlett-Packard
Plotter Cable
Connections

5.7.4 Model €1513 General
Purpose X-Y Plotter
Cable

5.8 MDDEL 3553 Graphics
Platter

Series 35+

The Hewlett-Packard 7041A Plotter uses a
Canberra-supplied interconnecting cable. The
cable pin-out is:

HP 25-PIN Series 35 PLUS
CONNECTOR J107 (or J108) SIGNAL

1 21 PLTY
. 4 YGND
B 14 Ground
14 23 PLTX
15 2 XGND
HPF 9-PIN
CONNECTOR
2 5 SEEKE
3 14 Ground
4 [ CPC
5 9 NABL
25-Pin Wire Plug
Connector Coloer Color Signal
21 Red Red PLTY
4 Orange Black YGND
23 Blue Red PLTX
2 Green Black XGND
14 Black Black Ground

The Model 3553 Graphics Plotter Interface can be
used with the Hewlett-Packard HP 7470A (Canberra
Model 5207A) two-color Graphics Plotter. It can
also be used with the HP 7225, with

1603 Personality Module and the HP 7220 Plotters
(former Canberra Models 5207 and 5206).

The Plotter Interface is set to the Line Plot
mode. To change the mode to Point Plot, refer to
the instructions for the interface's M-N jumper
in appendix A.8.
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Figure 5.4
Typical X-Y Plotter
Readout

Figure 5.5
Typical Graphics
Plotter Readout

|
UV | —

CL= 682, BHEY FROM 65960, IKEVY 10

COUNTS 1GanS

MY raTha

63
I"-\-_.
——h_ |
e
.k-'-—-J-..-'—--..___‘__. i
_h-—-—
TAG NO. = & GERIES 36" v- 1.8 @ 4l 20 N0V j9aR
Ciaé B MEMORY = |21 Vil = LOG CiH# 4T
2 CAMBERRS

M\Ww

AREA GL487F

BGG. AKEY PSET (L 3000

ELAFILY JI0dn



T

5.8.1 Hodel 320TA Setup

5.8,.2 PMoatter Operation

5.9 OTHER 1/0 DEVICES

Series 354

The Hodel 5207A Plotter's rear pane) has an
B-pole rocker switch:

Pole Setting

52

51
0sY
A4/US
B4

Bl

B2

81

(=R =N=FE R B —N—]

Refer to the HP operator's manual for the meaning
of these swWwitches and for specifie instructions
on plotter setup.

Connect one end of the supplied cable to J107 (or
J108) on the Analyzer and the other to the
Plotter's EIA connectar.

When the Plotter 15 set up and connected to the
Analyzer, press READ OUT and select GRA as the

readoul device. HNow press YES to start the
readout .

The Series 35 PLUS must be on before the Plotter
is turned on to assure proper operation,

The Plotter will read out the alphanumerics and
the spectrum currently displayed, The MEMORY
sWwitch and AREA/INTEGRAL, ECAL, and USE, if
desired, must be selected before starting the
readout .

Figure 5.5 shows a typical Graphics Plotter
readout .

Operation of options 35524, 3554, 3571, 3572 and
3573 |5 explained in the separate manvals for
each of these devices.
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SECTION &
TASE {LEARN/EXECUTE)

The Series 35 PLUS Task function offers a means of defining and avtomatically
executing a Task. That §s, a sequence of Analyzer fumctions.

Up to four tasks can be entered.

Any one task can be executed at a time.

While the task is in progress, no analysiis or control

functions are available to thé operator. Display functions
can sti1l be enabled, however.

Any running task can be stopped manually.

A task may be entered manually (LEARN) or by way of a
previously léarned task which has been stered externally (LOAD).
A DefinesUse equation may be entered as & step by pressing
ANALYZ during task entry.

The data collection mode (PHA or MCS) can't be learned. The
made must be manually set before Execute 1s enabled.

If the Model 3575 optfon 15 fnstalled and the rear panel

REMOTE /SHARED/LOCAL switch is in REMOTE or SHARED, the front
panel READ IN and READ DUT keys will be disabled. Furthermore,
the EiA and TTY rear panel connectors cannot be used for Load
or Save operations.

Table 6.1
Bytes per Function
Ana lyzer Dialogue Bytes
Functlon Mnemonic  Used
CLEAR DATA CLRDATA 2
CLEAR RO1 CLRROI i
CLEAR TIKE CLRTIME 2
COLLECT COLLECT Z
ENTER ROI: ENTROT 3
PEAK® PEAK Fy
PRESET MLCS PSET HCS §
PRESET PHA PSET PHA 11
READ 1M READIN 4
READ OUT READOUT 5
SMOOTH SMODTH 3
STRIP SIRIP 5
TRANSFER TRAMSFER 3
USE EQUATION #n? Ust EQU #n 2

The notes refer to E.1, E.2, and £.3 fn section 6.1,
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1

TASK RULES

Series 35+

A task 1s Learned (entered manually) by pressing
the key associated with the desired function and

completing the dialogue associated with that
function. During the Learning process; the

following rules apply:

A,

E.

Entering a task manually (LEARN) iz simply

4 process of responding to the dialogue
presented by the analyzer for each function.

Each task may occupy up to b4 bytes of
memory. See table 6.1,

The number of bytes rematning for the task
will be displayed at the right side of the
dialogue portion of the display (70 GO = ).

After entering a step, a response of YES
will move the task on to the next step.

The learning process will terminate if the
operator presses TASK again, disabling the
function and erasing all entered steps.

E.1. In the ENTER ROI dialogue, press STORE
to enter the current cursor lecation
{channel) or enter a channel number,

E.2. Choose Peak Sigma before executing a
task. For correct peak search in a
task, all ROIs in the memory must be
cleared (irst. They may be cleared
manually or by a task step.

£.3. An equation must be defined before
entering it as a task step.

. If the dialoegue asks if the current memory

segment, as selected by the MEMORY switch,
is acceptable; the only response that can
be made 15 YES. To change to another
segment, the function must be turned off,
the MEMORY switch changed to another
position and the function turned on again.

When task entry is complete, the dialogue
allows the eperater to save the task on a

peripheéral recording device (section 6.5).



Learn/Execute

6.2 ENTERING A TASK

&7

H. Storing & task externally is accomplished
by reading out & binary-encoded record to a
taiseﬂtz tape, to & punched paper tape
(TTY). or to any EILA device that-can record
binary data.

[. If LOAD (from an external device) is
iElELt!d instead of LEARN, the operator may
select TTY (Teletype, @ rtutsttr:d trademark
of the Teletype Corporation) or CASsette as
the device to Load from. A response of YES
!tnrtﬂ the Loading readin.

J. If, in entering a task, all of the
available bytes of memory are used, an
attempt to enter another step will cause
ithe message MO ROOM to be displayed.
Pressing CLR will remove the messzge from
the display and allow the operator to exit
the task dialogue.

The steps are displayed only as each one is
learned, so 1t might be helpful to make & 1ist of
the steps before entering them into a task. This
will ensure that the correct steps are entered in
the proper order.

At the beginning of the task, and again as each
step 15 entéred, the display shows *GO TO 1%,
This command, which uses 2 of the 64 bytes, is
included in every task as the final step. This
allows the task to be repeated from a given peint

{in the defanlt case, Trom step one) in muitiplie
runs of the task.

Pressing TASE will show:

ENTER  EXECUTE
ok?

The * defaults to EXECUTE §f there i3 al Teast
one task already defined. Otherwise It defaults
to ENTER.



b.3 LOADING A TASK

6.4 LEARMING A TASK

Series 3%

Any entered tTask may be executed; refer to
section 6.17.

To enter a task, press YES with the * at ENTER.
The dialogue will change to:

*TASE £ 1
L ox?

Task mumber one §s shown as an exasple, the
actual number seen will be the Tast task nomber
assfigned, It can be changed to another nusber at
this point.

Fressing YES in answer to OK? will show:

*LEARN  LOAD
OK?

The operator myst choose to enter & task manvally
(LEARN) or by way of a previously recorded task
{ LOAD] .,

& YES answer to LOAD w417 allow the chalce of 10
device to read the taik in from:

BEW= TTY *=Clh
(1] %

Pressing YES again wil] start the Readin.

A YES answer to LEARN ylelds:

STEP &1 GO TO 1
k= oKk? 10 60 = 62

At this point the operator may change the GO TO
command from Step 1 to any other step, as desired.

Hote that *B0 TO* uses 2 of the 64 bytes.

SRR RN RN RN E R R RO RO EREEEREEREERENIESR
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6.5 SAVING A TASK

&9

To enter a function az step nusber one, press the
key associated with the destred function. Faor
instance, CLEAR DATA, which wil)l start the vazk
with a cleared mimory. .

The display will ask 1f the currently selected
memory segment 13 acceptable for the operation:

FULL
oKT

Mote: See general rule *F" at the beéginning of
this section.

Press YES to accept this step. The display will
revert to:

STEP g2 GO TG 1
Ew
oKy T G0 = &D

Step number two may now be entered and the GO TOD
command may be altered, 10 desired. This
dialogue will be displayed at the completion of
every step, changing anly the step number for the
nexl succesding step and Tha bytes TD 60 total.

After enteripg all desired functions into the
Lask, up to the 1imit of &4 byles of memory per
task, the operator will answer YES (to 0K?) to
exit the task dialogue.

After the task has been defined, 11 may be
recorded externally to be read and wsed at
anather time.
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6.6 EDITING A TASK

Series 35+

Answering YES will change the dialogue to:

SAVE TASK #1
0K?

Pressing NO bypasses the SAVE operation, leaves
the task in memory, and returns the display to
normal, A response of YES gives the operatar the
chotce of recording device:

DEV TTY *EIA
oEY

Pressing YES allows the binary-encoded readout to
start.

After the task has been entered and accepted, it
can be corrected by deleting incorrect steps or
by adding omitted steps. To start the Editing
process, press TASK and YES to see:

*TASK & 1
A= oK?

The operator can change the task number through
the X Register or can accept the displayed
number. Pressing YES will show:

“LEARN LDAD
oKY
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Accepting the -Learn mode will show a new dialogue
line:

USE OLD
0K?

Answering NO will delete the entire task;
answering YES will allow the operator to review
the task step by step, correcting as necessary:

1. Using the.plus key (+) will advance through
the sequence one step at a time.

2. Using the minus key (-) will back up
through the sequence one step at a time.

3. Using the NO key will delete the currently
displayed step.

4. Another step may be entered in the usual
manner.

5. Instead of entering a new step, + or - may
be pressed to go on with the editing
process.

6. During the editing process, the task will
show the total number of bytes left in the
task (70 GO=). This number will change
only if a step in the task is changed to
one using a different number of bytes or if
a step is added or removed.

7. If enough bytes remain, new steps may be
entered at any point in the current
sequence. New steps will be inserted
before the displayed step.

8. When editing is complete, answering YES to
the OK? will display the SAVE TASK dialogue
as in section 6.5.

6.7 EXECUTING A TASK To begin the sequence, the operator presses
TASK, selects EXECUTE, and responds to two
questions:

*TASK # 1

X= 0K?
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6.8 STOPPING A TASK

Abort

stop

Series 15+

The task number can be accepted or changed
through the X Register. YES brings up:

; T
'Efﬂtﬁ5=l

LS oE?

|
The X Register here allows the cperator to
change the number of cycles of task repetition
from one to any desired number between two and
255. If indefinite repetition 1s desired,

enter 0. | The task will recycle until
aborted. | {See sectiop 6.8.)

A rninunir of YES starts the execution of the
task. |

Hote that the Execute functien cannot be
enabled while the analyzer is in Collect,
Readin or Readout.

To stop an active Task, press TASK. The
dialogue Will show:

"ABORT STOP CYCLES=nn
ox?

ABORT will stop the Task immediately. IF HCS
collect iz the current step, the task will
continue to the end of the current sweep.

STOP will stop the task at the end of the
current cycle.

Hote that the numbeér of cycles remaining to be
run 1s also displayed. IFf you want only to
check the number of cycle: remaining, press
TASKE once more. This response will allow the
Task to continue, Be cargful not to press YES
at this point or the Task will be aborted.
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SECTION 7
MODELS 3541x STANDARD AND OPTIONAL
ﬁEFlHEfﬂﬁEIﬁF-FﬁHE

or from an external device, up to four algebrafc egquations. The equations may
use one or two Constants and one or two Variables plus Live time (TL). A1l
operations are performed in Floating Point arithmetic.

The optional DEFINE/USE allows the uperi:nr to enter and use, efther manually
1

The AP-PAK part of the option provide ld predefined equations for solving
common analysis problems. The AP-PAKs are covered in detail in section 7.12.

The equations are accessed by pressing the front panel ANLYZ key. Analyze
comprises six functions, each covered im a separate sectlon:

Editing (7.2) Define (7.3) Save (7.4) |Use (7.5) Load (7.6) Acc (7.7)

L

7.1 EQUATION RULES 1. Parenthetical nesting i1s provided up to four
levels.

2. An equation may be a maximum of 57 displayed
characters. MNote that some operations
reéequire more than one character: >quare Root,
for instance, 1< displayed as SORT: a total
of 4 characters of the 57 available.

3. Computation is performed according to the
hierarchy of operations shown in the
following 1ist. Within a given level,
computation is performed from left to right.

Operation Hierarchy
v (SORT) First level
ex (EEX)

Unary minus (=)

Multiplication (*) Second level
pivision (/)

Add (+) Third level
Subtract (=)
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4.

b.

Series 35+

In ad&}tinn to the usual operators, the
serfes 35 PLUS provides exponential notation
to thilhlsi e (natural logarithm), as well as
to the base 10. The EEX key on the keypad is
used for both bases.

The Fi re plcks which base to use by the
following rules:

A. Ifa numeric entry precedes the EEX, the
Firmware will use the base 10. That 1s,
an lentry of 4.7, EEX, 4 will be read as
4.7 X 104, It will be displayed as
§4.7E4.

B, If thrﬁ is no number preceding the EEX,
the Firmware will use the base e. That

{s, an entry of 5, X, EEX, 3 will be read
as & times es. It will be displayed

a5 5 X EXP3.

Note that the exponential notation on the
display varies with each base: when the
base ten 15 raised to & power, the display
shows "E®; when the base ¢ 1s raised to a
power, the display shows "EXP*.

Constants may be defined for each equation as
Kl or K2 or entered as numeric literals in
integer, fixed decimal, or exponential
format. Constants are always displayed
exponentially; base e cannol be used.

Each eguation may have two variables, which
are defined as:

1. CL#: The current Cursor Location (channe!
numbér). IFf the spectrum is energy
calibrated, energy units rather than a
channe]l number will be used in the
caléeulation.

2. CHNT@RCHE: The count in a specified
channel. A specific channel number may
be entered, or STORE may be pressed to
entér the channel number of Lthe current
cursor location. Entering channel zero
a5 the channel number will be interpreted
a5 the current cursor channel,
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INTG#: Integral of a specified ROI.
Entering zero as the region number will
be interpreted as the current ROI. If
more than one ROI has been entered, the
ROIS are counted from left to right to
sighify which ROI# is being referred to.

Current ROI is defined as the ROI in
which the cursor §s located, or if the
cursor s not in an ROI, the ROI
immediately to the right of the cursor.

AHEL : Area of a specified ROl1. ROI
defined as in Step 3.

EQ#: The current value of the specified
equation. This function allows equations
to be chained: If the current equation
needs to have more than two Variables,
further Variables can be defined in
another equation and referred to with
this function. Reference to the current
equation number is not legal.

CENT#: The peak centroid of a specified
ROI. ROI defined as in Step 3.

}HHH#: The full width half maximum of a
specified ROI. ROI defined as in Step 3.

1.2 EDITING As the equation is entered, a mistaken entry can
be deleted by pressing NO, which will delete the
most recent entry. IF the mistake is several
entries back in the equation, it may be deleted
by pressing NO several times, which will erase
each fFinal entry. When the mistake has been
deleted, the correct entry can be made and the
equation continued.

In addition, the entire equation may be erased by
pressing the CLR key.



Define/Use

1.3.1

Redef ne

m

If nefither was specified as part of the egquation,
this section may be disregarded, In either case,
pressing YES will reveal:

:l- CLF CNTRCHEF INTEGF AREAF EOF CENTY FwHME
“ ox?

If Variable one (V1) was specified In the
equation, it will be entered here. [If not
specified, press YES to go on to the dialegue for
variable two (¥2), which uses the same Format.

When the two Yariables have been entered,
pressing YES wi1] reveal:

SAVE EQU #n oK1

The displayed equation number 15 the Aumber of
the current equation. NO wil)l terminate the
dialogue. YES will allow the cholce af devices
fer saving the equation.

If AMLYZ i3 pressed agafin after entering an
equation, the same initial dialogue 1s displayed;
after DEFINE 15 accepted with a YES, a new line
of dialogue will be displayed:

USE OLO EQU # n
ox7

The corrént equation *n® will be displayed in the
X Register. If it s to be retained, pressing
YES will allow the diatogue for the equation to
proceed. IF NO is pressed, the current eguation
will be deleted from memory, allowing &4 new
equation to be entered In fts place. IF ANLYZ Is
disabled at this point, the equation will no
longer be available.
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7.4 SAVE

| Series 35+
|
|

If YES 15 pressed, to USE OLD equation, the
dialogue willl go on to the Constant parameters
that were eptered for the eguation su that they
may be altered if desired.

Pressing TEﬁ to accept the existing, or the
altered, Constant parameters will allow the
dialogue tu[pru:eed to the first of the Variable
parameters for review as with the Constant
parametersq

Pressing ?Eb again will bring up the second of
the Variable parameters for review and pressing
YES once more will show the SAVE dialogue. (See
Section &.3)

Once an equation has been entered in memory, it
can be saved by reading it out to an extermal
device. Answering the SAVE dialogue (at the end
of the Define dialogue) with a YES will reveal:

DEV= TTY *CAS

After selecting the appropriate readout device,
press YES tp start the readout. Pressing NO
bypasses the SAVE operation, leavés the equation
in memory and returns the display to normal.
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7.5 LOaD

1.6 USE

1.7 ACCUMULATOR

1

To enter an externally recorded eguation into
memary, the Load feature ¥1 used. The second
Tine of the Define dialogue allows the cholce of
Learn, Load or Use. Answering YES to’ LOAD shows:

DEV= TTY *EIlA

After selecting the appropriate readin device,
press YES to start the readin.

To Use an entered eguation, press ANLYZ, enter
the desired equatfion number using STORE, then
YES. This brings up:

*DEFINE USE LGAD

select USE, then press YES to enzble the selected
equatien. The result of the eguation will appear
in the lTower right part of the display. in place
of Preset, as USERw.

As data s sccumulated, the equation will
repeatedly be evaluated and the display updated,

Hote that the program converts the decima)
entries to & dlgital form for manipulation and
then convert back to decimsl form for display.
The cenversion proecess has a small rounding aff
error, but the displayed evaluation results are
accurate to at least #1 least significant digit.

Define/Use also tncludes a loating point
register that can be used as an accumulatar (ACC)
of instantaneous equation results. When USE 15
enabled, the Accumulator cam be ensbled by
pressing STORE, which will allow the register to
be vied to Keep a running total of the results of
the eqguation's continual evaluation of the data.



7.8 RESULTS IN A READ OUT

Figure 7.1
DefineflUse

Brief Readout

Series 35+

Mathematically, the Accumulator will perform

ACC = ACC + VAL each time STORE is pressed, where
VAL 1s the equation value currently displayed in
the USER register. This Feature can be used to
sum the results of several equations or of
several runs of one equation.

If USE 1s enabled when a Read Out is started, the
current equation will be printed in the Report
Header, along with the values for the Constants
and Variables for that equation. If ROI & n is
specified, the results of the equation for that
ROI will be printed in the Header. Figure 7.1
shows a typical Define/Use readout.

If the eguation contains a reference to ROI # O
(the current ROI) and the Read Out 15 a ROI type,
the equation will be re-evaluated for each ROI
and the equation's value will be included in the
data summary for each ROI.

Current ROI is defined as the ROI in which the
cursor is located, or if the cursor is not in an
ROI, the ROI immediately to the right of the
cursor.

Hote that if either of the Variables 15 not
defined, it will be shown in the readout as Vi
{or V2)=CL, the default state for the Variables,
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7.9 SAMPLE EQUATION one oseful equation that might be entered Is the
ane that defines the percent error (XERR) of the
integral of a given region. This eguation will
be used to show how a complex equation can be
ent;rid with the Define/Use option. The equatien
reads:

XERR=1.65x100( INTH{(N42) 2(A+B) ) )3/ 24 (INT-((N+2) R (A+B)) )

Hhere |
the number of channels in the region
being evaluated,
A = the number of counts in the last channe]
befpre the region,
the number of counts in the first channel
- after the reglon,

INT = the integral value of the reglon.

To enter this equation in a form acceptable to
the (irmsare, ft must first be slightly altered
and entered as:

K1 X JIVI+(KZ X KZ % V2)) « (VI-(KZ % VZ})

Where K1 =|1.65, for a 90X confidence level, X 100
¥l = Integral of the region,
E2 =!/[H 4+ 2).,
V2 =|(A + B).

since A and B are also variables and since the
equation ofly allows for two variables, which
have already been defined, they must be entered
in a second equation. The second equation,
EQU#Z, can be defined as V1 + VE, which will
correspond to A and B of the Tirst equation.

In entering K2, the evaluative Teature of the X
Register, mentioned in section 2.3.4, can be
used. Enter the RO1's Stop channel number minus
start channe)] number plus one, divide by 2 and
STORE. For example, 419-342+4142 will be
evaluated and stored as 39.
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1.12 THE OPTIONAL AP-PAKS

sSeries 35+

The standard Model 3541 Ap-Pak is described fn
section 7.13. Appendix F contains a full listing
of the 3541's equations.

The Model 3541C Chromatography Ap-Pak and the
Mode]l 3541N Nuclear Medicine Ap-Pak are covered
in separate manuals.

These optional Ap-Paks extend the capability of
the Define/Use option by providing the predefined
Functions, each of which will selve a common
analysis problem. These equations, numbered 5
through 14, are a part of MCA program memory and
will not be lost when power is turned off.

Any defined equation can be accessed by pressing
ANLYZ to see:

*EQU #1
K= OK?

Enter the Ap-Pak equation number through the X
Register. This displays:

*DEFINE USE  LOAD
oK?

Select DEFINE to view the selected equation. If
the equation contains constants K1 or K2, these
must be defined using the X Register.

To Use an Ap-Pak equation, follow the procedure
of section 7.6, using the X Register to enter the
desired equation number.
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T.13 THE STANDARD
AP-PAR (J541)

#5 Hinimm Detectable

Activity

&6 Compton Edge

%
Table 7.1
Standard Ap-Pak Eguatlons
Number Name “Callout
g Hinimum Detectable Activity HOA
fi Comptan Edge COMPT
1 Counts per second (#f 14
] Perceént Error of an Area YERR
9 Percent Dead Time 10T
10 part of eguations 11 and 13 HLIFE see note
1 Efficiency EFFIC
12 Activity in pluries ACTIV sce note
13 Decay Corrected Activity DCACT see note
i [ Dose Rate in mR/hr DOSE see note
HWOTE £

Equation 10 is used to eater the half 1ife
far equations 11 and 13. Egquation 12 uies
the resulis of equations 10 amd 17.
Equations 13 and 14 use the results of
equatioens 10, 11, and 12.

Equations & through 9 are complete: no furlher
entry 1% required. Equation 5 and equations 10
through 14 need more data: The values for K1 and
K2 must be entered manvally before the equation
can be solved.

Current ROl means the ROI in which the corsor 13
located. IF the corsor 15 lndexed To anobher
ROI, the equation will be récalculated for that
ROT.

Calculates the lowsst detectable activity in
microcuries for the current ROL. Enter:
K1 = Gammas per disintegration for the
isatope Geing analyred.
K2 = The results of Equation #11.

Calculates the Comptan Edge for the current ROI
in a keV energy calibrated speclrum,




1

#1 Counts per Second

#8 Percent error

#9 Percent dead time

#10 Kalf 1ife for #11
and #13

Y Efficiency

2 Activity

#13 Decay Corrected
Activity

#14 Dose Rate

| Series 35+

Calculates (CP5S for all of the displayed spectrum
or for the jcurrent ROI §F one has been entered.

Calculates [the X error of the Area of the
displayed spectrum or of the current ROI 1f ane
has been entered.

Calculates the spectrum's dead time to several
decimal places.

K1 = Half 1ife of the isotope being measured.

Calculates [the detector's efflciency at the
energy of the current ROI. Enter:
Kl = Gammas/sec for energy being measured.
K2 = Ddcay time in the same time units as the
half 1ife in equation 10.

Calculates (the current ROI's activity in
microcuries. Equations J10 and #11 must be
completed first. Enter:

Kl = Gammas per disintegration.

k2 = The results of equation 11

Corrects equation 12 for decay. Equations J10,

#11, and #12 must be completed First. Enter:
El = Decay time of the isotope in the same
time units as the half Tife in equation 10.

Calculates the dose rate in mil)iroentgens per
hour for the current ROI. The spectrum must be
Energy Calibrated in keV. Equations F10, #11,
and #12 must be completed first. Enter:
Kl = Yleld (gamma guanta per disintegraticn).
EZ2 = Detector to source distance 1n meters.
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SECTION B
MODEL 3543 ISOTOPE ANALYSIS OPTION

Model 3543 includes both Isotope Analysis and X-ray Elemental Analysis. It
allows the user to perform both qualitative analysis of radioisotope spectra
and element analysis of X-ray spectra. Using the included Isotope and X-Ray
Libraries, the user can identify unknown radioisotopes or x-ray K, L, and M
lines in a spectrum. Appendix G lists the Isotope Library and Appendix H
Jists the X-ray Library.

In addition to the Library, the IS0 ANLYZ function allows the user to select
the window width, in energy units, that will be used to evaluate the
spectrum. The user also has the option of selecting MANUAL or AUTOmatic
operation.

8.1 CHODSING THE LIBRARY To use IS0 ANLYZ, the spectrum must be ECAL'ed
first (section 4.13). Once this is done, 150
ANLYZ can be selected. The first time the 150
ANLYZ key is pressed, the display will show:

MODE : *AUTO MANUAL LIBRARY WINDOW

Move the * to LIBRARY and press YES to choose
either the Gamma Library or the X-ray Library.

LIBRARY: *GAMMA X-RAY

[f the X-Ray Library is chosen, the ECAL dialogue
is changed to replace the HEY selection with
KEV.3. This allows the user to specify energy in
ke¥ with 3 places after the decimal point. This
maximom energy entry is limited to to 65.535 keV.

Whenever the Library is changed, the IS0 ANLYZ
function will turn itself and ECAL off. This
allows you to enter ECAL again to choose a new
energy for the changed library.



Figure 8.1
Isotope Analysis
Brief Readout

Figure 8.2
X-ray Analysis
Brief Readout
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. Series 35 PLUS includes as standard both External Control/Nossbauer wiring
sction 9.1) and Pulse Pileup Rejection/Live Time Correction wiring (section

2) .

» options are Model 3531A Mixer/Router wiring (section 9.3) and Model 3533
yital Stabilizer wiring (section 9.4).

1 EXTERNAL CONTROL WIRING External Control wiring provides for Remote
Control of the Series 35 PLUS. TTL compatible
signals on a rear panel 25-pin connector (J112)
allow Mode and MCS Control, provide a Sample
Changer interface, and provide signals for

- Misshauer applications.

The signals on this connector are divided into
five categories:

1. External MCS Signals—-which fFunction with the
High Performance MCS.

2. Sample Changer Signals--which allow
interfacing befween the Series 35 PLUS and a
sample Changer mechanism.

3. Remote Control Signals—-which allow external
control of the Series 35 PLUS when the serial
Computer Interface (Model 3573) is not
required.

4. Mbssbauer—-which allow interfacing to
Mossbauer experiments.

5. X-ray analysis signals; option 3544.

Note that the signal receivers and drivers are
not designed for rejecting >1 ¥ of common mode or
normal mode noise. If the interconnecting cable
between the Series 35 PLUS and the remote control
device is greater than 3 m (10 feet) in length,
jt may be necessary to use noise rejection to
assure reliable operation.



9.1.1 External MCS Signals

Some noise réjection techniques that have been
used successﬁu11y are:

4

22

21

15

RC filtering )

Twisted Pair or Coaxial Cable
Terminating resistors

Leve} shifting drivers and complementary
recejvers

Differential drivers and receivers

Opto+isolators

|
External|Advance In——Logic 1 = High,
Logic 0 = Low. With the MCS set for External
Dwell ti (section 4.27.2), the leading edge
(*) of the pulse advances the MC5 address
logic. In the Expand display mode, the
minimum gwel1 is approximately 10 us. In
other modes, the minimum dwell time is 30
us. |

External! Trigger In--Logic 1 = High or open,
Logic 0 = Low. Minimum pulse width = 1 us.
Each MCS sweep will start when the External
Trigger is at Logic 1.

=¥
AOF Out--Logic 1 = High, Logic 0 = Low.
Pulse width = 12 us to 18 ys. Generated
at the end of each MCS sweep. The next sweep
will start at the end of the pulse if the

External Trigger is at Logic 1.

AMS IN—Logic 1 = High at 1 mA, Logic 0 = Low
or open. Causes the MCS sweep to end and AOF
to be generated. The sweep counter (channel
zero) will be incremented.

Gate IN——Logic 1 = High at 1 mA,

Logic 0 = Low. Can be used to enable the
Gate function of the Series 35 PLUS. The
function is determined by the ANTI/COINC
jumper on the ADC board.



).1.2 Sample Changer
Interface Signals

).1.3 External Control
Signals

10

11

12

Device Busy IN--Logic 1 = Low at 1 mA,
Logic 0 = High or open. Collect can start
only when this signal is at Legic 0,
indicating that the Sample Changer. is not
busy. Collect will start about 30 ms after
the signal goes to Logic 0.

sample Changer Advance Qut-—Logic 1 = High,
Logic 0 = Low. Pulse width = 75 ms to 125
ms. The Pulse is generated at the end of
Collect, signalling that the Sample can be
changed. The Device Busy In signal can be
used to delay the start of the next Collect
cycle.

MCA Busy ODut--Logic 1 = Low, Logic 0 = High.
Indicates that the Series 35 PLUS is not able
to accept an input command. Busy goes to
Logic 1 during Readout and Clear Data.

Collect Status Qut-—Logic 1 = Low,
Logic 0 = High. Indicates that the Series 35
PLUS 15 in the Collect mode.

Readout Status Out--Logic 1 = Low,
Logic 0 = High. Indicates that the Series 35
PLUS 95 in the Readout mode.

Stop Collect In--Logic 1 = Low.

Logic 0 = High or open. Maximum pulse

width = 70 us. If the pulse is received
while the Series 35 PLUS is in Collect and
not Busy, Collect will end on the next
increment of Live time or at the end of the
current MCS sweep. Functions with the Series
35 PLUS under Computer control.

Start Collect In--Logic 1 = Low,

Logic 0 = High or open. Maximum pulse
width = 70 us. Input to start Collect
within about 30 ms using current Preset and
Function (PHA or MCS) in the memory group
selected by the Memory Switch. Will not be
recognized or remembered if the Series 35
PLUS is Busy or under Computer control.



13 Clear Data In--Logic 1 = Low,
Logic O = High or open. Maximum pulse width
= 70 ws. Input to clear data in the memory
group selected by the Memory Switch. Will
not be recognized or remembered if the Series
35 PLUS is Busy or under Computer control.

Causes Series 35 PLUS Busy signal to go Low
for about 200 ms.

25 Start Readout In--Logic 1 = Low,
Logic 0 = High or open. Maximum pulse
width = 70 us. Input to start Readout with
the current Readout parameters from the
memory group selected by the Memory Switch.
Will not be recognized or remembered if the
Series 35 PLUS is Busy or under Computer
control.

9.1.4 Mossbauer Signals 14 Address Advance Qut--Logic 1 = Low,
Logic 0 = High. Pulse width = 1 usec
nominal. Output pulse indicates MCS sweep
has advanced to next channel.

16 Sweep Out--Logic 1 = High, Logic 0 = Low.
Output level indicates that MCS sweep is

active.
17 SA2%/ Latched outputs from
18 3a22%/ ADC Address Register
19 SA21Y/ Logic 1 = Low

20 SA2:r3y Logic 0 = High
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6 Signal Description

PUR/LTC WIRING

J111 (BNC)--COUNT [Npul for the Model 3522 High
performance MCS.

Logic 0 < + 0.3 V at 0 md -
Logic 1 > + 3.0 ¥ at <1 mA

pulse Width = 25 ns minimum

Pulse Pair Resolution = 50 ns minimum

J112 (25-pin Female D-style mating connector
furnished) —EXTERNAL CONTROL connector. Signals
on this connector are all TTL compatible.

A11 inputs
High = 2.4 to 5.0 V or open
Low 0.0 to +0.3 ¥ at < mh
pulse Widths »0.5 us, excepl as noted.

A1l outputs
High + 2.4 to 5.0 v at <0.4 mh (2.4 V)
Low 0.0 to 0.5 ¥ at <0.4 mA.

The pulse Pile Up Rejection and Live Time
correction (PUR/LTC) wiring adapts the Series 35
PLUS internal ADC for use with a Model 2020
pUR/LTC amplifier, or equivalent. The REJ jumper
plug in the amplifier should be set for POSitive
polarity.

The amplifier's PUR circuit inspects each input
for the pulse pileup condition and permits the
ADC to convert only single-event signals. IF a
pileup condition is detected, the REJ signal from
the PUR circuit causes the ADL to discard this
pulse. Refer to section A.11,11 for the signal
description.

The ADC signals each acquisition (1linear gate
time) to the amplifier by signal LG. The rising
edge of LG signifies that the pulse gate is now
closed and the pile-up inspection circuit can be
dizabled. 1f a pulse has been rejected, the Live
Time Correction circuil provides a busy signal
(OT) to the Analyzer's live time circuit to
correct for the additional dead time.

The amp's 3-pin PUR eonnector is connected to the
5-35 PLUS's PUR connector (J116). The amp's 0T
connector is connected to the Series 35 PLUS'S

LR LY



. OPTIONAL MIXER/ This option allows the connection of a four-input
ROUTER WIRING Mixer/Router (Canberra Model B222A or B2228, or
(Model 3531A) equivalent) to the Series 35 PLUS's Mixer/Router

connector (J105). One Mixer/Router expands the
single-input ADC to Four ipputs. Two or four
Model B222As may be connected to expand to eight
or sixteen inputs.

The Mixer/Router, the Model 3521 ADC, and Model
3531A wiring combine to give multi-input PHA or

MCS data acquisition capability to the Series 35
PLUS. HNote: the Model 3522 High Performance MCS
is single-input only.

The M/R key (section 4.22) on the Series 35 PLUS
enables the MCA for routing. Pressing the key
allows the operator to choose how many inputs are
to be routed. With the M/R function enmabled, the
Full memory will be equally divided between the
selected number of fnpuls.

With two or four inputs, each input can be inde-
pendantly started, stopped, or have its data
manipulated.

With eight or sixteen inputs, the inputs are tied
together in groups of Four inputs each For
starting or stopping data acquisition, or for
data manipulation.

If only one input is to be used, the Mixer/Router
should not be connected because its Dead Time and
Inhibit signals can affect data storage.

The signal description for the Mixer/Router
Wiring is listed in section A.11.3.

4 OPTIONAL DIGITAL The Model 3533 wiring option allows a Digital
STABILIZER WIRING Stabilizer to be connected to the Series 35
(Model 3533) PLUS's internal ADC through the J106 connector.

The Stablizer can stabilize the ADC Gain, the ADC
lero, or both. The operation of the Analyzer with
the Stabilizer is detailed in the Stabilizer's
Operator's Manual.

The signal description For the Stabilizer Wiring
is listed in section A.11.4.
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SIGNAL PROCESSING OPTIONS

he signal processing options available for the Series 35 PLUS are the Model
521 AMP/ADC (section 10.1), the Model 3522 High Performance MCS (section
0.2), the Model 3523 Multi-ADC Interface (section 10.3), and the Model 3524
xternal ADC Interface (section 10.4).

0.1 MODEL 3521
AMPLIFIER/ADC

0.2 MODEL 3522 HIGH-
PERFORMANCE MC5

The Model 3521's use is covered in sections 2, 3,
and 4 of this manual. It can be supplemented by
the Model 3522 High-Performance MCS option or
replaced by the Model 3524 External ADC Interface
option or Model 3523 Multi-AOC Interface option.

The Model 3522 High-Performance MCS option is
used to allow a2 higher count rate in MC5
operation. The standard MCS is limited to a
count rate of about 20 kHz, maximum, while the
Model 3522 allows an input count rate of up to 20
MHz. The Model 3522 is optional with the Model
3521 Amp/ADC, but must be used for MCS operation
Wwith the Model 3523 Multi-ADC Interface or Model
3524 External ADC Interface.

Refer to section 4.20 for MCS operation, to
section 4.27.2 for MCS Preset, and to section
g.1.1 for external MCS control.

For this option, the output signal from an
external high-speed SCA unit is connected to the
rear panel's COUNT IN connector (J111}).

Note that if the selected dwell time is equal to
or less than 30 wsec, the data portion of the
display will be blanked during High-Performance
MCS Collect. This is done to allow the cption
more access time to the memory. The data
collected will be visible on the screen when
Collect ends.



If four inputs have been selected, each ADL will
be stored in one quarter of the memory, with ADC
#1 in the first quarter, ADC #2 in the second
quarter, and so forth. :
The MEMORY switch allows control of the
individual inputs. With the MEMORY switch in the
1/1 position, all ADCs will be started or stopped
together.

If the MEMORY switch is in the 1/2 or 2/2
position, all ADCs assigned to that half of the
memory will be started or stopped together. For
instance, if two inputs are selected, either of
the two ADCs may be started or stopped
independently. If four inputs are selected, ADCs
1 and 2 or 3 and 4 may be started or stopped
together. With the MEMORY switch in the 1/4,
2/4, 3/4, or 4/4 position, each of the four ADCs
may be started or stopped independently.

In a similar manner, the MEMORY switch position
will control the use of a region's Preset, Clear
Data/Clear Time or Energy Calibrate functions.

Note that if the MEMORY switch is set to an
inactive region of the memory, the display will
show the Canberra logo. If the MEMORY switch is
set to an active section of memory, the Dead Time
Meter will be displayed, showing that the region
is collecting.

The Series 35 PLUS's Firmware checks the ADCs at
about a one microsecond scan rate to see if any
ADC's conversion is complete. The first ADC
found ready will have its converted address gated
onto an address bus.

If the address is within the ADC's assigned
range, is not inhibited by INHAD/ (see the Signal
List in appendix A.11.9) and is not channel
address zero or one, a PHA add one or subtract
one cycle is performed. The Data Accepted signal
is then generated to release the ADC for another
conversion. MNote that the address from the ADC
must be stable during the entire memory cycle.



0.3.3 MCS Operation

0.3.4 Mixer/Router

10.3.5 Signals

The ADC is prevented fFrom storing an address
beyond its assigned memory group. In order to
minimize ADC dead time, the ADC's RANGE switch
should be set to equal the assigned memory size
for that ADC.

Single-input MCS operates as described in the
Multichannel Scaling operating instructions
(section 4.20). To perform single-input MCS data
acquisition, the M/R front panel function must be
turned off and either the Model 3522 High
Performance MCS option or an external MCS unit
must be used.

A jumper plug on the Model 3523 Interface Board
js provided for inverting the Count Enable Gate
polarity. In the COINCidence position, an open
connector (nothing connected) or a positive TTL
level will enable counting; a TTL low level or
ground will disable counting.

In the ANTIcoincidence position, an open
connector or a positive TTL level will disable
counting; a TTL low level or ground will enable
counting.

The Model 8222 Mixer/Router can be used with any
of the external ADCs to provide routing of up to
16 inputs to the memory. Using the Mixer/Router
will allow its inputs to be routed to that ADC's
memory segment. See the Medel 8222 Operator's
Manual for complete instructions.

Note: To use a Model B220 Mixer/Router with the
Series 35 PLUS, consult the Factory.

Refer to Figure 10.1 for PHA Cycle Timing Diagram

Chassis connectors (J106, J113, J114, J115):
female 25-pin; Amphenol type 17-10250.

Logic levels:
Logic Hi
Lagic LO

+2.4 to +5 volts;
0.0 to +0.3 volts.

mn

t
t



ADC INTERFACE

0.4.1 Setup

10.4.2 PHA Operation

10.4.3 HMCS Operation

Canberra ADC to store PHA data in the Series 35
PLUS's memory. The ADC is provided with Preset,
Start/Stop Collect, Clear Data and Energy
Calibrate functions. Live and True Timers are
provided for the ADC.

For ADC operating instructions, refer to the
Operator's Manual for the ADC being used. To
connect the ADC to the Series 35 PLUS, use the
25-pin cable supplied with the ADC. A 25-pin
cable can be made in the field by referring to
the Signal List in section A.11.9.

On the Series 35 PLUS's rear panel, connect the
external ADC to J106. Adjust the ADC's Gain,

Range and Offset as desired.

The ADC will store data in the MCA's memory as
determined by the position of the MEMORY switch.

Gain, Range and Offset will be selected at the
ADC.

The ADC is prevented from storing an address
beyond its assigned memory group. In order to
minimize ADC dead time, the ADC's RANGE switch
should be set to equal the assigned memory size.

Single-input MCS operates as described in the
Multichannel Scaling operating instructions
(section 4.20). To perform single-input MCS data
acquisition, either the Model 3522 High
Performance MCS option or an external MCS unit
must be used.

A jumper plug on the Model Interface Board is
provided for inverting the Count Enable Gate
polarity. In the COINCidence position, an open
connector (nothing connected) or a positive TTL
level will enable counting: a TTL low level or
ground will disable counting.



In the ANTIcoincidence position, an open
connector or a positive TTL level will disable

counting; a TTL low level or ground will enable

counting. )
10.4.4 Mixer/Router The Model 8222 Mixer/Router can be used with
Operation the external ADC to provide routing of up to 16

inputs to the memory. See the Mixer/Router
Operator's Manual for complete instructions.

Timing Diagram

|
F"IQUFE' 10.1 ADC ADDRESS
PHA Cycle INHAD XXXXX VALID XW

&)

£

10.4.5 Signals Chassis connector (J106): Female 25-pin;
Amphenol type 17-10250.

Logic levels:
Logic HI
Logic LO

to +5 volts;
to +0.3 volts.

+2.4
0.0



APPENDIX A
INTERNAL CONTROLS AND CONNECTORS

This appendix provides information that will be helpful in case of equipment
malfunction. With common test equipment, such as an oscilloscope and a
voltmeter, and reference to the infermation contained in this section, it will
usually take no more than a telephone call or a letter to Canberra's Customer
service Department or your local Canberra Representative to guickly pinpoint
the fault.

In the signal lists, negative true signals are shown with a slash (/) after
the signal name. For instance, Dead Time is shown as OT/.

NOTE

Internal controls and jumpers that are not specifically
mentioned in the follawing sections are either for test
purposes or for factory installed options. They must
not be moved.

A.1 OPERATING VOLTAGE To change the operating voltage of the analyzer,
SELECTION move the plastic fuse shield, next to the ac 1ine
{Figure A.1) cord socket, to one side. The voltage selection

printed circuit card (J4) is located just below
the fuse. The operating voltage that the
analyzer is set for will be visible on the card.

Te change between 120 and 240 volts or to change
to low-1ine voltage (100 or 220 volts), pull J4
out of its socket and replace it so that the
desired voltage is visible beneath the fuse. A
pair of needle-nose pliers is useful here.

Figure A.1
Voltage Selectien
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A.2 CPU BDARD
(Figure A.2)

A.3 ADC BOARD
{figure A.3)

e | I o AT

Be certain to check the fuse rating when changing
the operating voltage; a change from 100/120
volts to 220/240 volts, or the reverse, will
require a change of Fuse to the proper rating as
well. See table A.1. -

Table A1
Series 35 PLUS Line Voltage Selection

Position Operating Range Line Fuse Rating

100 B5 V to 110 v 1.5 A sTow-blow
120 105 V to 130 ¥ 1.5 A slow-blow
220 190 V to 240 V 3/4 A slow-blow
240 210 V to 260 V 3/4 A slow-blow

NOTE: For domestic operation at 220 volts, the
supplied power cord should be replaced with an
Underwriters' Laboratories listed, 220 V power
cord, such as Belden's part numher 17566

The B-E jumper supplies keep-alive power to the
memory. Position D connects the on-board battery
to the memory. Moving the jumper to E for about
a minute, then back to D, will clear the memory
and reset all parameters to factory default.

The 50 Hz wire jumper must be in place in areas
using a 50 Hz 1ine frequency and must be removed
in areas with a 60 Hr 1ine freguency. It defines
the True Time clock's time base. IFf this jumper
is changed, be sure to move the D-E jumper as
mentioned in the paragraph above.

AN/CO jumper selects ANticoincidence gating or
CO0incidence gating. Shipped in the CO position.

PHA/SVA jumper selects Pulse Height Analysis or
Sampled Votage Analysis. Shipped in the PHA
position.
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A.4 DISPLAY BOARD
AND MONITOR

SJEIN 1E3 JJAT

V/C jumper to select the Voltage sensitive input
mode or the Charge sensitive input mode. Shipped
in the V¥ position.

P/N jumper to select Positive inputs or Negative
inputs in the Voltage sensitive mode only.
Shipped in the Positive position.

A52 in the lower left corner of the board
receives a plug for the Model 3531A Mixer/Router
option. The plug, which 1s shipped with the
option, is configured for a particular memory
size; it must be used for that memory size only.

The only user control on the Display board is the
Test Switch, 51, located at the rear of the top
edge of the board. Depressing this switch will
superimpose a test pattern, composed of rows of
dots, on the screen. Its primary use is in
checking the linearity of the monitor.

The switch may be locked in the test pesition by
rotating it clockwise after it has been
depressed. The switch must be restored to its

normal, unlocked, position before proceeding with
normal operation of the analyzer.

There is a connector on the monitor's CRT. Its
pinout, from right to left when connected to the

CRT, is:
Pin signal _
1 +15 volt return and LSYNC return
6 LSYNC
1 +15 volt supply
8 VIDEOQ
9 FSYNC/
10 VIDEQ return and FSYNC/ return
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(.5 MISCELLANEOUS LOGIC
BOARD
{Figure A.4)

L

C-IN/C-0UT jumper controls the transmission of
control codes to a peripheral device. Control
codes are used by Canberra MCAs during Readin.
The jumper is shipped in the C-IN position, which
enables transmission of the codes. Appendix E
1ists the 1/0 control codes.

Since some Readout-only devices will not accept
control codes, the jumper may have to be moved to
the C-0UT posfition. If a peripheral device is
ordered from Canberra at the same time as the
Series 35 PLUS, the jumper will be positioned
correctly for that device,

Jumper A-B controls signal Ready. In the A
position, DTR {Data Terminal Ready) generates
Ready. Posftion B allows either DTR or RROY
(Receiver Buffer Empty) to generate Ready; used
with faster EIA devices. Shipped in the A
position.

P
EE
I
ﬁ“ g Aam
Oa 0 apo QrF Oa
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Figure A.4

Hiscellaneous Loajc Board



Jumper C-D controls signal Interrupt. 1In the C
position, TXMT (Transmitter Buffer Empty) signals
the USART Interrupt. In the D position TRDY
(Transmitter Empty) signals the USART Interrupt:
used with faster EIA devices. Shipped in the C
position.

Jumper E-F controls the polarity of the BUSY
flag, which is used to enable the Model 5421M
Cassette Recorder's tape drive motor and to
provide a Busy indication to an EIA device during
Readin. Shipped in the E (negative true)
positien. If a positive true flag is required,
the jumper must be changed to the F position.

Set the G-H jumper as follows:

G- For use with a Model B222A or B2228B Mixer/
Router WITHOUT the =01 Live Time Option, or
for the Model 3523 Multi-ADC Interface.

H- For use with a Model 8222A or B2228
Mixer/Router WITH the -01 Live Time Option or
for the Models 3524 External ADC Interface or
3521 Amp/ADC not using a Mixer/Router.

The DIPswitch, S1, controls several functions
concerned with data 1/0, as follows:

Shipped Number  Function On OFff
OFF 1-3 Set EIA rate See table A.2
ON 4 EIA rate Variable 110 baud
ON 5 Parity select Enable Disable
ON i Parity Even Ddd
ON 1 TTY rate 300 baud 110 baud
OFF B CAS/EIA Cassette EIA device

NOTE: Switches 7 and 8 can be set to the OFF position and,
by grounding J101-pin 23 for switch 7 or J101-pin 18 for
switch B8, can be remotely set to the ON position.

The Model 5421F Cassette Interface can be used for both the
cassette and an EIA device. When the interface's
TERMINAL/CASSETTE switch 1s moved "out", switch 8 will be
remotely set to ON and the Analyzer will be set for
cassette operation. Refer to the Model 5421 manual for
details of operation.



A.6 LOW VOLTAGE
POWER SUPPLY

Table A.2

Standard 1/0 Baud Selection

Baud Switch Numbers

Rate 1 s 3
300 OFF OFF OFF
600 ON OFF OFF
1200 OFF ON OFF
2400 ON 0N OFF

4800 OFF OFF ON

————= 9500 ON OFF ON =

The Low Voltage Power Supply has five LED

indicators at the top of the board which show

that each supply is functioning.
from front to back,

are:

+ 5 volts
-24 volts
+24 volts
+12 volts
=12 volts

The indicators,

Connector J1, also at the top of the board, has
the following pinout:

Pin Signal
1 ac to + 5 regulator
2 ac to + 5 regulator
3 ac return from + 5 requlator
4 ac return from + 5 regulator
B ac return from +12 and 415 requlators
8 +24 volts to preamp connector
11 preamp connector ground
12 HVPS connector ground
13 ac to +24 regulator
14 ac to +5 regulator
15 ac return from +5 requlator
16 ac to +12 and +15 requlators
1 ac to +12 and +15 requlators
18 ac return from +12 and +15 regulators
20 +24 to HVPS connector
| -12 volts to preamp connector
2é +12 volts to preamp connector
23 -24 volts to preamp connector
24 ac return from +24 requlator
25 ac return from +24 requlator




e

A.T X-Y PLOTTER BOARD
{(figure A.5)

A.B SERIAL INTERFACE BOARD
(figure A.B)

SETIES aat

Control NABL is a factory set for low level
true. To invert this level, change jumper B-C to
B-A.

Control SEEK 1s factoery set for high level true.
To invert this level, change jumper E-F to E-D.

The pinout of the 25-pin connector at the top of
the board 15 the same as the pinout of the X-Y
Plotter connector (J107 or J108) on the
analyzer's rear panel.

For line plotters that do not provide an Advance
output, the plot rate can be adjusted from 2 to
>10 channels per second with RV1. Line plotters
without an external disable must have their
servos turned OFF when not in the Plot mode.

Refer to section A.11.5 for rear panel connector
signal 1ist.

The 52/53/73 jumper defines the use of this
board; the jumper must be in the 52 position For
use with the Model 3552A Printer/Plotter
Interface, in the 53 position for use with the
Model 3553 Graphics Plotter Interface or in the
13 position for use with the Model 3571 or 3573
Computer Interface.

The C-D jumper must be in the positien specified
in the option's operating instructions.

The H=1 jumper must be in the H position For the
Model 3571 or 3573 Computer Interface. Other
options use the I position.

The M-N jumper has a unigue function for the
Models 3252A and 3253; it has no function for the
Model 3571, 3573, and 35738.

3252A: The M-N jumper enables transmission of
control (CTL)} characters.
M {or OUT) - CTL characters are transmitted.
M - inhibits CTL. For readout-only devices
which will not accept control characters.

Refer to section A.11.5% for rear panel connector
signal 1ist.
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3553: the M-N jumper controls plot mode
N (or OUT) - 1line-plot mode is enabled.
M - point-plot mode is enabled.

3571, 3573, and 3573B: M-N jumper has no effect.
The board is shipped with no M-N jumper installed

The DIPswitch at the bottom of the board controls
several functions as defined below:

Number Function On Off

1-4 set baud rate See table A.3

5 Word Length 7 Characters 8 Characters
b Parity Select Disables Enables
1 Parity Odd Even
f Stop Bits One Two
Table A.3
serial 1/0 Baud Rate Selection
Baud Switch Numbers
Rate 1 2 3 4
15 OFF ON ON ON
110 ON OFF ON ON
134.5 OFF OFF ON ON
150 0N ON OFF ON
300 OFF ON OFF ON
BOO ON OFF OFF ON
1200 OFF OFF OFF ON
1800 ON ON 0N OFF
2000 OFF ON ON OFF
2400 ON OFF ON OFF
3600 OFF OFF ON OFF
4800 ON ON OFF OFF
1200 OFF ON OFF OFF
9600 0N OFF OFF OFF
19200 OFF OFF OFF OFF

For the External Clock option (available by
special order), set all switches to ON.

See the option's operating instructions for the
correct switch settings.



The connector at the top of the board has the
following pinout:

For RS 232 For RS 422

{Models 3552, 3553 (Model 3573)
3571 and 35738)

Pin Signal Pin Signal
A Ground LL Clear to send +
M Data in KK Clear to send -
C Data out PP Carrier detect +
L RTS RR Carrier detect -
H CTs 1T Data set ready +
D 05k 55 Data set ready -
B Graound NN Data out +
J oco MM bata out -
K Flag vy Ground
N OTR uu Ground
- E Busy cC Data in +
! 422 In oo Data in =
X Ground FF Data term ready +
Y 422 Dut EE Data term ready -
W Graound HH Request to send +
JJ Request to send -
AR Ground
BE Graund
A.9 MAGNETIC TAPE The ABC, DEF, and GHI jumpers define the data-
INTERFACE BOARD block size. Factory set to 256 channels/block.
{(Figure A.T7)
Block Jumper
Size Configuration
note 1 B=C Et-F H-I
256 A-B  E-F  H-1
512 B-C D-E H-1
1024 A-B B-E  H-1
2048 B-C E-F G-H
4096 A-B  E-F G-H
8192 B-C b-E G-H
note 2 A-B 0-E G-H

Hote 1: not valid; defauwlts to 256.
Note 2: not valid: defaults to B19Z.

Refer to section A.11.5 for rear panel connector
ciagnal Ti=st



The X¥Z jumper allows the interface to record a
time-of-readout Tag: a six-character Time-of-Day
Code followed by a six-character Data Code at the
start of each block. Factory set to disable the
Tag Word. :

Position Tag Word
¥-7 Disabled
X-Y Enabled

The KLM jumper is set to K-L to enable
communication between the interface and the Model
8531A Controller. The L-M position is not
currently used,

The 27T16/2732 jumper is set to 2716, the type of
chip in socket AS0. The 2732 position s not
currently used.

Refer to section A.11.5 for rear panel connector
signal list.
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Figure A.7
Mag Tape Interface Board



A.10 GPIB INTERFACE BOARD The GPIB board has one jumper, which must always
(Figure A.B) be in the BO position, and an B-pole rocker
switch. Refer to the Model 3572 GPIB Interface
manual for the switch settings. -

Refer to Section A.11.5 for rear panel connector
signal list.
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Figure A.8 GPIB Board
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REAR PANEL CONNECTORS Jackg

(figure B.4)

J101 - EIA

Function Connector Siz
101 EIA (RS232) 25 pin
J102 TTY 9 pin
J104 AC Power In -
J105 Mixer/Router 25 pin
J106 stabilizer/External ADC 25 pin
J107y 1/0 Options (any 2 of following) 25 pin
J108 3551,-52,-53,-54,-71,-72,-13,-74 25 pin
J109 HVPS Power Enable 3 pin
J110 Preamp Power g pin
J111 MCS Count In BNC
J112 Missbauer/External Control 25 pin
J113 External ADC 25 pin
J114 External ADC 25 pin
J115 External ADC 25 pin
J116 Pileup Rejector 3 pin
J117 Pileup Rejector BNC
Note 1: J116 and J117 are assembled on one

plate; indentified "PUR"™

Note 2:

JI11 and J112 are assembled on one

plate; identified "REMOTE®

Note 3: The Model 3572 connector has 24 pins
Pin Signal Description
1 AR Ground
2 BA kReceived data (in from device)
3 BE Transmitted data (out to device
4 CA Ready to send (in from device)
5 (] Clear to send (out to device)
b cC Data set ready
7 AR Ground
8 CF Received line signal detector
9 - +12V dc out

10 -- -12V de out

11 - Flag (in From device)

18 -- 5421M external enable

20 ch Data terminal ready

23 -- TTY baud select

25 -~ Busy (to device)




A.11.2 0102 TTY Pin signal Description

Signals
1 TTY Sol - Motor Start Return
2 Tx + Transmit
3 Gnd Ground
4 TTY S0l + Motor Start
b Rx - Receive Return
1 Rx + Receijve
9 Tx - . Transmit Return
Oirection
Referred to
A.11.3 J105 Mixer/Router Pin_Signal Description Series 35+
Signals
1 EG3 Enable Group 3 Out
2 HIMR/ High Performance M/R In
3 RA Time Code Bit O In
i MRAK S Time Code Transfer Complete Out
5 RB Time Code Bit 1 In
& EGA Enable Group 4 Out
1 EG2 Enable Group 2 Out
8 IND/S Enable 16 Inputs Out
g 2N-2 Routing Code Bit O In
10 2N-2 Routing Code Bit 1 In
11 2N Routing Code Bit 2 In
12 2M Routing Code Bit 3 In
13 INA/S Enable 2 Inputs Out
14 TRMR/ ADC Conversion Complete Out
15 CTM/ Clear Timers Out
16 1A/ Inhibit Add 1 In
17 TRMR/ ADC Conversion Complete Out
18 EG] Enable Group 1 Out
19 MRTT/ Time Tick Ready In
20 GND Ground —
21 0T/ Dead Time In
22 GHD Ground il
23 INB Enable 4 Inputs Out
24 GND Ground -
25 INC/ Enable B Inputs Out

Signal Levels
High (H) 2.4 to 5 V at <0.4 mA (2.4 V)
Low (L) 0.0 to 0.3 V at 2 mA



| 20 series 35+

Mixer/Router The following chart is a truth table for the

Address Routing routing code bits (J105, pins 9, 10, 11, and
12). It also shows the relationship between the
selected number of inputs and the memory segment
where each input is stored. _

Where
1 = >43,.0V
0 = <+0.3V
X = don't care

Inputs Memary Fid 2 2 2

1 Full X i X %
2 1/2 . 0 X X X
2/2 ] % X X

4 1/4 0 0 X X
2/4 0 1 X X

3/4 1 0 X X

4/4 1 1 X %

B 1/4 0 0 0 %
0 0 1 X

2/4 0 1 0 X

0 1 1 X

3/4 1 0 0 %

1 0 1 X

4/4 ] 1 0 X

1 1 1 ¥

16 1/4 0 0 0 0
0 0 0 1

0 0 1 0

0 0 v 1

2/4 0 1 0 0

0 1 0 1

0 1 1 0

0 1 1 1

3/4 1 0 0 0

1 0 0 1

1 0 1 0

1 0 1 1

4./4 1 1 0 0

1 1 0 1

1 1 1 0

1 1 1 1
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A.11.4 J106 Stabiiizer
Data/External ADC:

ALIY.S J107 and J108
1/0 Connectors

LN =

Pin Signal Description
1 SA2e/ Gated Binary Address Data
¢ SA2a/ Gated Binary Address Data
3 Sh22/ Gated Binary Address Data
4 ShEa/ Gated Binary Address Data
5 shZaf Gated Bimary Address Data
b SAZs/ Gated Binary Address Data
1 SAZe/f Gated Binary Address Data
B Sh2r/ Gated Binary Address Data
9 ShZe/ Gated Binary Address Data
10 SAZe /S Gated Binary Address Data
11 SAZae/ Gated Binary Address Data
12 SAZar/ Gated Binary Address Data
13 SA212/ Gated Binary Address Data
14 ADCRDY/ ADC Ready
16 [AYS Inhibit Add One
1 BACCR/S Data Accept
18 ENCOL Enable Collect
20 STAE GAILIN Stabilizer Gain (+5 V)

21 STAB ZERD Stabilizer Zero (45 V)
22 ENDATA/S Enable Data

23 S5TAB TRIG Stabilizer Trigger

21 GHD Ground

Note: When Model 3523 or 3524 s fnstalled, 2106
is defined as in A.11.9.

These Connectors are used for any two of the
following 1/0 Options (see note):

Mode]l Number Interface Type
3551 X=¥ Point Plotter Interface
35520 EIA Printer/Plotter Interface
3553 Graphics Plotter Interface
3554 Magnelic Tape Interface
3511 9.6 kbaud Computer Interface
1572 GPIE Interface
4573 19.2 kbaud Computer Interface

WOTE: Models 3551, 3552A, and 3553 are mutually
exclusive. Models 3571, 3572, 3573, and 35738
are mutually exclusive.

Each connector is covered in detail on the
following pages.



Model 3552A/3553
Connector (RS232)

2 XGND X Ground

4 YGND Y Ground =

5 SEEK Coordinate Control Qut

b CPC Completed Plot Control In
9 NABL Plotter Enable QOut
14 GND Ground
21 PLTY Y Plot
23 PLTX X Plot

Pin Signal Description

1 GND Ground

2 DATA IN Received Data from device

3 DATA OUT Transmitted Data to device
4 RTS Ready to Send from device

5 CTS Clear to Send to device

b DSR Data Set Ready

1 GND Ground

8 DCD Received Line Signal Detect
1] FLAG Flag from device
20 DTR Data Terminal Ready
25 BUSY Busy to device

Pin 11: a TTL or RS232 low level input from the

device stops data output after the current

charaéter.

A high level signals device Ready.



Direction referred to

Model 3554 Connector Pin Signal Series 35 PLUS _
1 WD1/ Qut
2 Woo/ Dut
3 WD2/ Out
4 WD3/ Out
3 GND --
b GND ~=
1 RO3/ In
8 RO2/ In
9 GND -
10 RO/ In
11 ROO/ In
12 BCD/ Out
13 RI1/ X Out
14 ESPI/ Out
A 15 RO/ Out
16 ADDRESS/ Out
17 MT/ Out
18 ADRNO/ In
19 1/0 ATX/ In
20 GAP/ In
21 Sp/ In
Model 3571 Connector Direction referred to
(R5232) Pin__ Signal Series 35 PLUS
1 Ground —-———
2 Data In In
3 Data Out Out
4 Request to Send (R1S) In
5 Clear to Send (CTS) Out
6 Data Set Ready (DSR) Out
1 Ground -
8 Carrier Detect (CD) OQut
112 Flag In

1. Active input normally on Pin 11. Internal
jumper to use pin 4.
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Model 35172
GPIE Connector

Model 3573 Connector
(R5422)

Al IEd JFF

Twisted Pafir with pin &
Twisted Pafr with pin 7

Pin Signal Description
1 DIol Data 1/0 1
2 nIoz Data I/0 2
3 Dlo3 Data 1/0 3
4 DI04 Data 1/0 4
5 EOI End or Identify
6 DAV Data Valid
[} NRFD Mot Ready for Data
8 NOAC Mot Data Accepted
9 IFC Interface Clear
10 SRO Service Reguest
11 ATN Attention
12 Shield To Earth Ground
13 DIOS Data 1/0 §
14 DIDG bata I/0 6
15 DIo7 Data 1/0 7
16 DIos Data I/0 B
17 REN Remote Epable
18
19
20

Twisted Pafr with pin 8

21 Twisted Pair with pin 9
22 Twisted Pair with pin 10
23 Twisted Pair with pin N
24 GND S5iqnal Ground
Direction referred tc

Pin  Signal series 35 PLUS

1 GHD -

3 Received Data + In

] Request to Send + In

B Clear to Send - Out
10 Data 5et Ready + Out
11 Terminal Ready + In
12 Carrier Detect + out
13 GRD -
14 GND ---
15 Received Data - In
17 Transmitted Data - Out
18 Request to Send - In
20 Clear to Send + Out
22 Data 5et Ready - Out
23 Terminal Ready - In
24 Carrier Detect - Out

25

GNID




Model 3573B Connector

(R5232)

A.11.6 J109 High Yoltage

AL11.1

Power Supply
Connector

J110-Preamp Power
Connector

Direction referred t

Pin  Signal Series 35 PLUS
1 Ground ——
2 Data In In
3 Data Out Out
41 Request to Send (RTS) In
5 Clear to Send (CTS) Out
) Data Set Ready (DSR) Out
7 Ground ' ——
8 Carrier Detect (CD) Out

11 Flag In

20

252  Busy

Data Terminal Ready (DTR) In

Out

1. Active input normally on pin 4. Internal
jumper to use pin 11.

2. No function in this interface.

Pin Signal Description
1 GND Ground
2 +24 ¥ +24 volt dc supply
3 — No connection
Pin Signal Description
] GND Ground
2 GND Clean Ground
4 +12 Vv +12 volt dc supply
6 -24 V -24 volt dc supply
7 +24 V +24 volt dec supply
g -12 ¥ =12 volt dc supply
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A.11.8 J111 and J112
External Control/
Mossbauer Connector

Series Ji+
Pin Signal Description
J111-BNC  COUNT MCS Count Input (Model
3522) s

J112:

1 GND Ground

2 GND Ground

3 GND Ground

4 EXT ADV MCS External Advance In

5 EXT TRIG MCS External Trigger In

b SCADV Sample Changer Advance Out
1 BSYOUT/ MCA Busy Out

8 BSYIN Device Busy In

9 COLLECT/ Status Qut

10 1/0/ Status Out

11 STOPCOL/ Stop Collect In

12 STARTCOL/  Start Collect In

13 CLRDAT/ Clear Data In

14 AADV/ Address Advance Out
15 GATE Gate In

16 SWOUT Sweep Out

11 SA2s/ Gated Binary Address Data
18 SA210/ Gated Binary Address Data
19 SA211/ Gated Binary Address Data
20 SA212/ Gated Binary Address Data
21 AMS Abort MCS Sweep In

22 AOF MCS Address Overflow Out
23 CIR Count in ROI
24 CIAR Count in Area ROI

25 STARTIO/ Start Readout In




trols and Connectors

I

.9

J106, 4113,
J114, J115-
External ADC
Connectors

121

Chassis connectors (J106, J113, J114, J115):
Female 25-pin; Amphenol type 17-10250.
J106 is used for the fourth external ADC.

Logic levels:

Logic High = +2.4 to +5 V
Logic Low = 0.0 to +0.3 V

Pin Signal Description

1 20/

2 21/

3 22/

4 23/

5 24/ ADC Address input:

b 2s/ Logic 1 = Jow; 20 to 211

1 2¢/ require positive drive.

8 27/ 21z has a pull-up

9 28/ resistor on its input for

10 29/ use with 12-bit ADCs.
11 210/

12 211/

13 212/
14 ROY/ ADC Converversion Ready input;

Logic 1 = low; open circuit =
Logic 0.
16 [NHAD/ Inhibit Storage of Current

Conversion input; Logic 1 = low;
open circuit = Logic 0.

17 DAC/ Data Accepted output; 0.5 us
pulse; Logic 1 = low

21 DT ADC Dead Time input; Logic 1 =
high; open circuit = Logic O.

2¢ ENDATA/ Enable ADC Address output,

Logic 1 = low.
24 GND Ground




8 Serties 35+

11.10 NIM Slot This Rear Panel Connector provides dc power to
the following modules:

3100-01 Detector Bias Supply
3100-02 Spectroscopy Amplifier
4225 Spectroscopy Amplifier
82228 Mixer/Router
No other modules may be installed in this
connector.
JI.11 d1es 311]= Pin Signal Description
PUR/LTC
Connectors J116 1 LG/ Linear Gate Out
2 REJ Reject In
3 GND Ground

J117 BNC  ADC BUSY/ Busy In




B.1T INTRODUCTION

B.1.1 Cover Remoaval

B.1.2 Board Removal and
Replacement

APPENDIX B

FIELD INSTALLATION INSTRUCTIONS

The Monitor (CRT Assembly) and individual boards
can be removed or replaced by following the
instructions included in this Appendix. Also
included are detailed Field Installation
instructions for options purchased later.

Before removing the covers, turn off the ac power
and remove the ac line cord from the rear of the
Analyzer,

To remove the top and bottom covers, simply
remove the four (4) black Phillips-head screws
from each side of the covers, 1ift off the top
cover, and 1ift the Analyzer out of the bottom
cover. After replacing a board or installing an
option, reconnect the ac line cord to the
Analyzer, turn on the ac power and check the
operation of the unit before replacing the covers

If any question arises during the installation or
the operational check-out, please contact your
local Canberra Representative or Canberra's
Customer Service Department.

The Printed Circuit (PC) Boards may be removed
from the Analyzer by applying equal pressure to
the card ejectors at each end of the board and
pulling up.

The boards are installed by aligning the board in
the card guide slots mounted on the front and
back of the card cage and s1iding the board all
the way down. Press the board firmly down into
the Mother Board socket, flexing the board if
necessary to align it with the socket. Be sure
the board is firmly seated in the Mother Board
socket.

The cable entry opening shown at the rear of the
Monitor compartment (see figure B.1) is used to
pass the wiring of various options from the rear
panel connectors to the Mother Board edge
connectors.
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B.1.3 Firmware Update To change the basic Firmware set to a later
version, all programmable chips, including any
option chips, must be updated to the same
Firmvare revision level to allow proper operation
of the Analyzer. Programmable chips are
indicated by a label naming chip location and
Firmware revision level.

To install the firmware:

1. Remove the CPU Board from the Analyzer.

2. Using a small screwdriver or an LSI]
chip-puller, carefully remove the
programmable chips.

3. Insert the chips of the new Firmware set into
the socket named on each chip's label.



CAUTION

Figure B.?2
Display at
Power On

When inserting a chip, take care to insert it
firmly into the socket without bending any pins
under the chip or leaving any pins outside of the
socket. -

Be sure that the chip is plugged in with the
notch in the chip toward the right side of the
board. The socket has a notch at this side as a
guide.

Inserting a chip reversed will cause permanent
damage to the chip when power is applied.

Be certain that all chips are inserted correctly
before replacing the CPU Board in the Analyzer.

4. Move the CPU Board's D-E jumper to the E
position for about one minute, then move it
back to 0. Replace the board in the Analyzer

5. Before replacing the covers, check the
installation for proper operation.

6. On power up, check Firmware version number
displayed (see figure B.2) to verify that the
correct Firmware set has been installed.

Note: 1In an Analyzer with a Model 3571,
3572, or 3573 interface, the display of
figure B.2 will not be seen at power on
if the rear panel control switch is 1in
the REMOTE position.
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i.1.4 Monitor Replacement

B.1.5 Fileld Installation
of Options

Figure B.3
Connector Orientation

The Monitor Assembly can be removed by pulling
the connector of f of the rear of the Monitor
Assembly printed circuit board and removing the
four (4) screws, one in each corner of the bottom
of the Monitor frame. A Phillips screwdriver
with a 23 cm (9 in.) shank will make removal of
the screws easier.

The Model 3562 Service Kit includes the 23 cm
Phillips screwdriver and other useful servicing
aids.

Pull the Monitor slightly to the rear and
carefully 11ft it straight up and out of the
Analyzer.

To reinstall the Monitor, reverse the removal
procedure. Be sure that the wiring connector is
seated securely on the printed circuit board edge
connector and the four (4) screws are tightened
down .

After removing the covers (see section B.1.1),
proceed to the appropriate section of the manual
for the option being installed.

After installing the option, move jumper D-E on
the CPU board to the E position, let 1t stay there
for about one minute, then move it back to D.

This allows the system to recognize the presence
of the option when the power is turned on.

Before replacing the covers, check the
installation for proper operation.

When installing options that have a D-type male
connector to be mounted on the Analyzer's rear
panel, be sure to mount the connector narrow side
down. Refer to figure B.3.

\ /
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B.2 MODEL 3522 HIGH-
PERFORMANCE MCS OPTION

B.3 MODEL 3523 MULTI-
ADC INTERFACE

The Hodel 3522 High Performance MCS option
consists of a small plug-in printed circuit (PC)
board. To install ft:

1. Remove the Miscellaneous Logic Board from the
Analyzer.

2. Plug the small PC board inte J1, the
connector at the top right corner of the
Miscellaneous Logic Board.

3. Replace the board in the Analyzer.

4. Remove the CPU Board from the Analyzer. Move
its D-E jumper to the E position for about
one minute, then move it back to D. Replace
the CPU Board in the Analyzer.

5. Before replacing the Analyzer's covers, check
the installation for proper operation.

The Model 3523 Multi-ADC Interface consists of
the interface board with three (3) ribbon cables
attached to it and a single separate ribbon cable.

Before installing the Interface Board, be sure
that the jumpers are set correctly (figure B.6):
ANTI-COINC = Refer to section 10.3.3.
A-B - Used for testing only. Leave in the B
position.
MUX-EXT ADC - Set to MUX position,

To install the interface:

1. HRemove the cover plates from the Analyzer's
rear panel, which are marked 2113, 3114,
J115, and J106 (see figure B.4).

2. Remove the cables from J1, J2, and J3 on the
Model 3521 ADC Board.

3. Remove the 3521 ADC Board from the Analyzer
and replace it with the Model 3523 Interface.

4. TInstall the three attached ribbon cables, as

marked, in J113, J114, and J115.

Install the separate ribbon cable in J106.

Fasten the connectors in place with the

hardware supplied with the option.

1. Dress the three ribbon cables attached to the
board across the back of the boards and place
any cable slack inside the Monitor
compartment.



10.

1.

12.

13.

14.

15.

16.

17.

Route the single separate ribbon cable (from
J106) through the cable entry opening at the
bottom right rear of the Monitor compartment.
Connect the three cables removed from the 3521
ADC Board to the mating connectors on the 3523
Interface Board.

Turn the Analyzer over. Remove the three
nuts holding the cable retaining bracket and
remove the bracket.

Plug the cable's plastic connector onto the
Mother Board's rear-most (Stabilizer) edge
connector with the blue stripe on the cable
to the right (see figure B.5).

Reinstall the cable retaining bracket and its
three nuts.

Turn the Analyzer right side up and remove
the Miscellaneous Logic Board.

Change jumper "H" to position "G" on the
Miscellaneous Logic Board (see figure B.7).
Remove the CPU Board from the Analyzer. Move
its D-E jumper to the E position for about
one minute, then move it back to D. Replace
the CPU Board in the Analyzer.

Before replacing the covers on the Analyzer,
check the installation for proper operation.
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B.4 MODEL 3524 EXTERNAL
ADC INTERFACE

The Model 3524 External ADC Interface consists of
an interface board and a ribbon cable.

Before installing the Interface Board, be sure
that the jumpers are set correctly (see figure
B.6):

ANTI-COINC - Refer to section 10.4.3.
A-B - Used for testing only. Leave in
the B position.

MUX-EXT ADC - Set to EXT ADC position.

To instaly the interface:

1!
El
31-

4.
51-

10.

11.
12.
13.

14.

15

Remove the cover plate from the Analyzer's
rear panel labeled J106.

Remove cables J1, J2 and J3 frem the Model
3521 ADC board.

Remove the 3521 AOC board from the Analyzer.
Insert the 3524 board in 1ts place.

Connect J1, J2, and J3 (removed from the 3521
ADC Board) to the mating connectors on the
Interface board.

Install the ribbon cable in J106.

Fasten the connector in place with the
hardware supplied with the option.

Carefully route the ribbon cable from J106
through the cable entry opening at the bottom

right rear of the Monitor compartment.
Turn the Analyzer over. Remove the three

nuts holding the cable retaining bracket and
remove the bracket.

Plug the plastic connector on the cable from
J106 inte the rear-most edge connector,
marked Stabilizer, of the Mother Board (see
figure B.5) with the blue stripe on the cable
to the right.

Reinstall the cable retaining bracket and its
three nuts.

Turn the Analyzer right side up and remove
the Miscellaneous Logic Board.

Set the Miscellaneous Logic Board jumper G-H
to the "H" position (see figure B.7).

Remave the CPU Board from the Analyzer. Move
its D-E jumper to the E positien for about
one minute, then move it back to D. Replace
the CPU Board in the Analyzer.

Before replacing the covers on the Analyzer,
check the installation for proper operation.
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Figure B.7 Miscellaneous Logic Board

B.5 MODEL 3531A MIXER/
ROUTER WIRING

The Model 3531A Wiring option consists o
cable with a 25-pin, 0D-type connector at
and a plastic edge connector at the othe
and three DIP jumper plugs.

1. Remove the cover plate on the Analyz
panel, marked J105 (see figure B.4).
2. Mount the Model 3531A connector in t
opening and fasten it in place with
. hardware supplied with the option.
3. Carefully route the ribbon cable thr
cable entry opening at the bottom ri
of the Monitor compartment (see figu



