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Run time, in seconds | 0.00 '
’ Run time control (CR15[14:13]) ’ '
High voltage | 900.00 .

Gain select (CR12[11:8]) | '
\ ecomp (CR12[7:4]) ‘ 3 §

| Fine gain (CRO[15:0)) | (300008
Pulse Threshold (CR2[9:0]) ’ 5 '
Integration time (CR4[15:0]) | 60 '

Hold off (CR3[15:0]) (600
PUT ] 60 W
L—] 2 |

\ pcomp (CR12[7:4]) J '
‘ Histogram amplitudes (CRIS[S])’ 0 '
\ Baseline threshold (CR1[9:0]) ‘ 5 !

ROI bounds ’ 65536 .

COMMON CONTROLS ‘

D Run time,in seconds

@ Run time control (CR15[14:13])
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@ ADVANCED CONTROLS

< toNVMEM

D

Bit field to control histogram run stopping. Histogram DAQ stops when an internal counter

exceeds the value stored in Request (ie. MWRun time). The internal counter used for the

comparison is chosen by the value of this bit field:

0: Infinite data acquisition
1: Real time counter

2: Life time counter

3: Number of accepted events.



@ High voltage

( 0-1000V FLEEDfE %

@ Gain select (CR12[11:8))

GainSwitch is used to select discrete gains in the current-to voltage converter of the analog

)

axX &

section. This is achieved by including or bypassing 4 resistors in the input amplifier. Setting a bit

includes the respective resistor and increases the gain. The residual resistor, when all others are

bypassed, is 100Q. The four resistors that can be switched in have the following nominal values:

330Q, 1.00kQ, 3.302, 10.0k<. All four resistors are 0.1% metal film resistors.

The table below shows the gain, expressed in Ohms, as a function of the GainSwitch value.

GS gain GS gain GS gain GS gain

0 100Q 4 34000 10100Q2 12 13400Q
1 430Q 5 37300 9 10430Q 13 13730Q
2 1100Q 6 44000 10 11100Q 14 14400Q
3 1430Q 7 47300 11 11430Q 15 14730Q

® ecomp (CR12[7:4])

The scaling values are used to scale the sums such that a full scale input signal will result in an

energy sum value, of 65536 or slightly below. The sums will be divided by 2”EnergyScale.
® Fine gain (CRO[15:0])
Fine gain: Multiplies energy values with contents/32768. Default setting is 32768 for unit gain.
@ Pulse Threshold (CR2[9:0])

This trigger threshold is expressed in units of ADC counts. It should be set well above the noise

level. A typical values is 10 for standard histogramming work. When acquiring trace data or list

mode data, users might want to set a much higher threshold to focus on higher energy events.
Integration time (CR4[15:0])

This quantity governs the length of time during which the scintillator pulse samples are summed

up to measure the energy. One LSB corresponds to one clock cycle. The optimum time will depend

on the scintillator and its pulse shape. The minimum integration time is 6 sampling clock cycles.

The maximum integration time spans 65535 sampling intervals.
@ Hold off (CR3[15:0])

This quantity is used to enforce a given, extendable trigger dead time after a trigger. One LSB is

equal to a wait time of 1 clock cycles. The dead time should equal the time it takes for the

scintillator pulse to return to baseline and always be greater than the integration time (CR4).

PUT

Pileup parameter; Content depends on the value of nai_mode.

@ PIT

Partial integration time; used in list mode acquisition as part of real-time pulse-shape analysis.

PID-field in listmode with Im_data_switch = 1.

@ pcomp(CR12[7:4])

The scaling values are used to scale the sums such that a full scale input signal will result in

phoswich sum value,

27PhoswichSumScale.

of 65536 or

slightly below. The

sums

will be divided by



@ Histogram amplitudes(CR15[8])
No data
Baseline threshold(CR1[9:0])
This trigger threshold is expressed in units of ADC counts. It should be set just above the noise
level. Typical values are 3-5. The DC-level measuring logic uses this value to determine when the
signal is returning to the baseline.
@ ROI bounds
The ROI value is a 16-bit number consisting of two 8-bit bit-fields.
Its formula is ROI = 0x100*B + A = {B[7:0], A[7:0]}.
B=bin_max/16; A=bin_min/16;
B=4095/16=255 and A=0 => ROI = 0xFF00=65280;
this value accepts all bins in the histogram.
For the calibration above, you can narrow the region of interest. If you want
to focus on Cs-137, you could set an energy interval of [80keV, 550keV]. At 2keV/bin, that
translates into an mca-bin interval of [40,275]. Hence, A=floor(40/16)=2 and B=floor(275/16)
=17. And ROI computes as 0x100*17+2=4354
Common Controls
tin=asrar be—T9,
@ Trigger delay
Number of pre-trigger values stored with a recorded scintillator pulse (trace)
Im_date_switch(CR12[12])
The data switch (bit 12) selects the type of List mode data that are stored. When zero, list mode
data consist of one 16-bit energy word (stored first) and one 32-bit time stamp with a granularity
of a single clock cycle. When DS=1, the list mode data comprise of three 16-bit words: energy,
pulse shape and a 16-bit time stamp.
Select LED(CR13[0])
Trigger mask. Set to zero to suppress event triggers and validated event triggers on pins S4 and
S5 of the eMorpho.
@ Gain Stab.(CR13[1])
Clear to suppress pulseOut and triggerOut on the GPIO from the built-in programmable pulser.
@ Suspend(CR13[2])
Set to suspend data acquisition and to halt statistics counters
@ Segment(CR13[3])
Set to select the higher of two histogram memory banks
@ Segment enable(CR13[4])
Set to enable histogram and statistics counters bank switching.
@ DAQ mode(CR13[5])
Set to enable DAQ mode; i.e. statistics counters increment only when a run is active (build-32 and
later).
@ Nal mode(CR13[6])
Set to use Nal-mode for pile up rejection; uses a form of pulse shape analysis that is optimal for

Nal, BGO and similar and is insensitive to a change in light decay times (build-32 and later).



@ Temperature disable(CR13[7])
Build 35: Set to enable periodic temperature reading. Clear to block temperature reading.

Build 36: Set to disable periodic temperature reading. Clear to enable temperature reading

@ Opto pulse repeat code(CR14[4:0])

. . = 24 MHz/2"™""?
Frequency divider. Output frequency is S ou z/

Opto pulse width code(CR14[8:5])

—_— PWIDTH
Pulse width control. The pulse width is =2 124 MH:z

@ Opto pulse separation code(CR14[12:9])

Double pulse separation. The time between the two rising edges is:
t = 224 MUz

Opto pulse trigger(CR14[13])
No data
@D Opto pulse enable(CR14[15])
Enable pulser. Note, pulse trigger outputs can be active while the pulser itself is turned off.
@ ADVANCED CONTROLS
ERAT RAvARay br—ATY, 2550 submit T 2 FOFT R TOfEIL
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@ http://localhost/bpi/element;/status.php P~ C| @ status

s B8 TripAdvisor @ iEER

e

.@‘ element Status
a Choose detector _eRC0678[%

Temperature -2.00°C Anode current 0.005pA

HARDWARE CALIBRATION ‘

13:21
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4—2. L—FEAE (L—FDFLEHTI)

& http://localhost/bpi/element /rates.php L~ ¢ | & clement - rates

3% B TripAdvisor (8 ERR

.i‘ element Detector Count Rates

Detector S/N Live time Event rate Pulse rate Dead time

eRC0678 15.224 min 105.641+0.680 cps 106.870 cps 0.04%

! Choose detect erco678[q |
Detailed count rates below 05 Getecior |

Acquisition time 15.230 min Live time 15.224 min Dead time 0.04%

Event rate 105.641+0.680 cps Trigger rate 106.827+0.684 cps Pulse rate 106.870 cps
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& nhttp://localhost/bpi/element/trace. php

3% B TripAdvisor (8 ERR

. ‘ Choose detector eRCOETB
i element Pulse Capture

x,y = 0.00ps, 0.00mV

Scintillator lisht nulse — Amnlitude in ‘mV VS 1S
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