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Outline

Overview of EPICS Interface to XIA DXP
electronics for x-ray fluorescence detectors

New features in dxp R3-0; support for high-speed
mapping with xMAP module

First results with xMAP from 13-1D

Bonus: What’s new In areaDetector R1-6

— Probably won’t get a chance for a dedicated TWG talk
on this, but new features to present



Motivation

* Need a cost-effective way to collect XRF spectra from
multi-element detector arrays

e Modern detectors, particularly silicon drift diodes (SDD)
can run at >250,000 cps per detector, or >1,000,000 cps
for a 4-element array like the quad Vortex

« Depending on the application, can thus get a usable
signal (1,000 counts) in 1 ms.

— Need to keep the overhead less than that!
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XIA Fast DSP Electronics for X-ray
Fluorescence Detectors
4 Models

DXP4C2X: CAMAC module for multi-element
detectors. 4 detectors per CAMAC module. Obsolete,
but still in use at some beamlines.

Saturn: standalone unit for single-element detectors.
This 1s also sold in an OEM version inside the VVortex
electronics from Si|

XMAP: PXI module for multi-element detectors. 4
detectors per PXI module. Faster than Saturn and
DXP2X, and with high-performance features.

Mercury: New 4-channel module very similar to the
XMAP, but in a standalone box like the Saturn with a
USB 2.0 interface.
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SII (formerly Radiant) Vortex detector and electronics
Saturn OEM version inside




Saturn electronics

Older Saturns had parallel port (EPP) and USB 1.1 interface. Older
Vortexes had EPP only.

Newer Saturns and Vortexes have USB 2.0 only.
— USB 2.0 is significantly faster than USB 1.1 and ~30% faster than EPP.
Saturns available with an “ROI” option. When an x-ray within the

energy window of the ROI is detected a pulse is output on 1 of 16
TTL output lines.

— This allows very fast data collection, when used for example, with an
SIS (Struck) multichannel scaler. 10 microsecond dwell times are
possible.

EPICS software propagates MCA record ROIs to the Saturn
hardware ROlIs.

EPICS software runs on Linux and Windows for all 3 interfaces
(EPP, USB 1.0, USB 2.0)



Saturn with TTL ROI outputs going to BCDA breakout panel
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XMAP electronics

4 channels per module

4 MB of memory per module. Used to buffer spectra or
ROls for very data collection

Double-buffered to support simultaneous readout and
acquisition

1 LEMO input for gate and trigger functions.
Peaking times down to 125ns
Supports both RC and reset preamps

PXI/PCI interface which acheives ~30 MB/sec when
reading out xXMAP. More than 30 times faster than
CAMAC.



XMAP

PXI crate with 4 XMAP units
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EPICS “dxp” module software

New features of Release 3-0

Major rewrite

Eliminate the special DXP record. Now all parameter
control of the XIA electronics is done with standard
EPICS records (ao, ai, bo, bi, etc.)

— Single driver for parameter control and data acquisition

— Still uses MCA record for simple data acquisition

— Simpler, easier to maintain.

— More features available

Previously the DXP record had to be processed to get
ICR and OCR for accurate live time correction

ICR, OCR and trigger counts and output counts are now
always updated when the spectrum is read.

Trigger live time and energy live time now both
available



Saturn features Iin Release 3-0

e Correct live time. Previously the live time of the trigger
filter was reported. Now It is the correct energy-filter
live time.

— No need to collect ICR/OCR to compute correct live time any
maore.

 Saturn firmware is included to use the ROl TTL output
feature if the Saturn is equipped with that option. Very
fast mapping with ROI counts (not full spectra).

« Performance: ~40 spectra/second with .01 sec acquire
time, USB 2.0 interface on Windows, saving 2048
channel full spectra to disk

« Many thousands of ROIs/second using TTL outputs to
SIS multichannel scaler
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XMAP Mapping Modes In Release 3-0

« MCA mapping
— Spectra are buffered into onboard 4MB of memory
— Double buffered for simultaneous readout and acquisition
— With 2048 channel spectra each buffer holds 124 pixels maximum.

— Performance: Limited by readout rate of xXMAP over PXI/PCI, ~4,000 2048 channel spectra
per second. For a 4-channel system (e.g. quad Vortex) this is 1,000 pixels/second. For a
100-element EXAFS detector it is 40 points/second

— The first pixel in each buffer is sent to the MCA records for visual feedback on the data.
» The buffer size can be decreased from 124 pixels when mapping slowly to get more rapid feedback.

* ROI (SCA) mapping
— Total counts in up to 16 ROIs per detector are collected into onboard 4MB of memory
— Double buffered for simultaneous readout and acquisition
— With 16 ROIs each buffer holds 5457 pixels maximum

— Performance: Limited by xMAP overhead in pixel advance to about 100 microseconds/pixel,
I.e. 10,000 pixels/second.

— For a 16-element detector with 16 ROls/detector this is 2.5M ROIls/second.
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XMAP Mapping Modes In Release 3-0

 Pixel advance sources:
— Software: This is a PV that can be written to at any time
— External trigger: Trigger input to LEMO connector.

— External sync: Like external trigger, but with option to divide input by N. Can
be used to divide stepper motor pulses, for example, to have each pixel be 25
motor steps.

« Data acquisition

— When buffer fills up the EPICS software automatically reads it out and calls any
NDArray plugins (from the areaDetector module) that have registered for
callbacks.

— The data are 16-bit 2-D arrays, 1047808 x N_modules.

 The data in each array is a buffer containing the spectral data, as well as live time, real
time, input counts and output counts.

— The plugins will normally be file-saving plugins. The netCDF, TIFF and
NeXus/HDF plugins from areaDetector can all be directly used. The JPEG
plugin will not be useful!

— The netCDF plugin can stream data continuously to a single netCDF file. The
TIFF plugin writes each 2-D array to a separate TIFF file

— IDL and Python routines are available to extract the data from the netCDF files.
— Continuously streaming data at the rates on the previous slide
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Other multi-element features in Release 3-0

* More preset modes with XMAP: None, real time, live time, triggers, events
(total counts).

e Time to start up xXMAP at EPICS iocInit reduced from >3 minutes to <30
seconds for 16 channel detector system.

e Time to copy ROIs to SCAs reduced from >1 minute to 1 second.
o Copy DSP parameters from detector 1 to all detectors
* Copy ROIs from detector 1 to all detectors, by channel or by energy

 Copy ROIs (MCA record) to SCAs (XIA hardware) for all detectors for all
ROls.

« Several additional diagnostic trace plots
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16 element top-level medm screen

>¢ 16element_dxp.adl

16 Element Detector Control

Start | Stop | . B |DXP parameters
Acquire o | xMAP parameters

Erase/Start | Erase |
> — h | ROI/SCA 0-7
cquiring Status o |ROI/SCA 8-15
Preset o |Calibration
Elapsed e preset | Mode % |Presets

11.13 W Real time = [Statistics

11.04 W Live time o | Combined Plots
b— Events =) | Scan
IU— Triggers o |Save/restore
IR : Dead time

0.001 W Poll time

Read | .5 zecond o | MCA Status rate
Read | 1 secord < | MCA Read rate

Read | Psssive | Low-level params

Disable -I|I'lait for client
Tone -ll[:lient Hait




16 element high level parameters

¢ 16element_dxp_all.adl

16 Element DXPs

Trigger Filter Energy Filter Baseline MCA
Peak ing Trigger Peak ing Trigger e imum Pre-amg % ADC
Det, Tine Gap Time Lavel Tine Gap Time Level Width Cut Threshold  Filter Length Gain Max. Enargy Rule Mare
1 [0.16 0,16 [0.00 0,00 [L.00T 1,007 [[1.000 1,000 [0.20 0,20 [0.000 0,000 [1.00 | 1,00 [[0.000 0,000 Mo ~ {1,007 1,007 286 «| 255 | [|L.70D 1.7900 [30,00 30.000 J50 5,0 & |
Z [0.16 0,16 [0.00 0,00 [L.007 1.007 |[[1.000 1,000 0.20 0.20 [0.000 0,000 [1.00 1,00 |(0.000 0,000 Mo | [1.007 1,007 _ess | 255 [ ([1.700 2.799% (30,00 %0.00¢ 50 50 | @ |
3 |06 0,16 [0.00° 0,00 [1.007 1,007 ||[L.000 1,000 [0.20° 0,20 [0.000 0,000 [L,00 1,00 |[0.000 0,000 We < [1.007 1,007 286 | 256 ||[L.700 1.7e00 [30.00 3.000 B0 5.0 | @ |
4 [0.16 o0.16 0,00 o0.00 [1.007 1.007 ||[L.000 1.000 [0.20° 0.20 [0.000 0.000 [1.00° 1.00|[0.000 0.000 8o < [T.007 1,007 _zss «| 256 ||[L.T00 .70 [30.00 .000 B0 5.0 | @ |
5 [0.46 0,16 [0,00 0,00 J.00T 1,007 ||[L,000 1,000 [0.20° 0,20 [0.000 0,000 [T.00° 1,00 |[0.000 0,000 e =] [T,007 1,007 286 4| 286 | |[L700 1.7e0 [30,00 3.000 B0 5.0 (@ |
6 [0.16 o0.16 [0.00 0,00 [1.607 1.007 ||[L.060 1,000 [0.20° 0.20 [0.000 0,000 [L.00° 1,00 [0.000 0,000 Mo =] [T.00T 1,007 286 «| 256 | |[L.T00 1.7000 [30.00 .cce B0 5.0 | @ |
7 |08 0,16 [0.00° 0,00 [L.607 1,007 ||[L.000 1,000 [0.20° 0,20 [0.000 0,000 [L.00° 1,00 | (0,000 0,000 Mo < [I.00T 1,007 _zse | 256 | |[L.T00 1.7eo0 [30.00 3.000 B0 5.0 | @ |
8 |0.18 0.16 [0,00 | 0.00 [L.00T 1.007 | (1,000 1.000 0,20 0.20 0,000 0.000 [1,00 @ 1.00 | (0,000 0.000 Ne o |L.00T 1.007 286 | 256 | ({1,700 1.7000 30,00 20000 5.0 5.0 | & |
g [0.16 0,16 [0.00 | 0,00 [L.00T 1,007 | 2,000 1,000 0,20 0,20 [0.000 0,000 |1,00 | 1,00 {[0.000 0,000 WM = [1,007 1,007 286 a| 256 | [[1,700 1.7000 30,00 30.000 5.0 | 5,0 | @& |
10 [0.16 0,16 [0.00 0,00 [L.007 1.007 |[1.000 1,000 [0.20 0.20 [0.000 0,000 [1.00 1,00 |(0.000 0,000 M =| [1.00T 1,007 _es6 | 255 [ |[[1.700 2.7900 [30,00 .00 5.0 50 | & |
11 f0.16  0.16 [0.00 0,00 [1.007 1,007 | [[1.000 1,000 f0.30 | 0,20 [0.000 0,000 [1.00 1,00 | [0.000 0,000 Mo = [1.007 1,007 256 | 256 | |[1.700 1.7000 [30,00 30.000 |50 | 50 | @ |
12 |0,16  0.16 [0,00 | 0.00 [1.007 1.007 | (1,000 1.000 0,20 0.20 0,000 0.000 [1,00 @ 1.00 (0,000 0.000 Me < [1,007 1.007 286 | 256 | [{1,700 1.7000 30,00 20,000 [5.0 5.0 | @& |
13 [0.16 0.16 [0,00 | 0.00 [1.007 1.007 | 2,000 1.000 0,20 0.20 0,000 0.000 |1,00 @ 1.00|[0,000 0.000 e = [1,007 1.007 286 a| 256 | [|1,700 1.7900 30,00 30000 5.0 5.0 | @ |
14 0,16 0,16 |0.00 0,00 [1.00T 1,007 [|[1.000 1,000 (0,20 0,20 |0.000 0,000 [1.00 1,00 [ 0,000 0,000 Mo ~| J1.00T 1,007 286 «| 255 | [[L.700 1.7900 |30,00 30,000 J5.0 50 (& |
15 f0.16  0.16 [0.00 0,00 [1.007 1,007 |[[1.000 1.000 f0.20 | 0.20 [0.000 0,000 [1.00 1,00 | [0.000 0,000 o = [1.007 1,007 _2s6 | 256 | |[1.700 1.7000 [30,00 3e.000 50 | 50 | @ |
16 [0.16 0,16 [0.00 o0.00 [1.007 1,007 ||[L.000 1,000 [0.20° 0,20 [0.000 0,000 [1.00° 1,00 | [0.000 0,000 e ~| [T.00T 1,007 =86 | o5 | |[T.T00 .70 [30.00 3000 B0 5.0 | @ |
Copy 1-3A11 | Copy 1-A11 | Copy 4-3a11 | Copy 1-3A11 | Copy 1-3811 | Copy 1-3A11 | Copy 1-3a11 || | Copy 1-3811 | Copy| Copy 4-3A11|  Copy 2-3A11 | Copy 1-3A11 |  Copy 1-3A11 |  Copy 1-3a11 |
System settings: File name | Save file Save |
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Single channel low-level parameters

Read | Pazzive 4 |Read parameters

ANCMAX 12286 0x3000 (2258 DACLOW
ADCKMIN 4096 0x1000 G096 DECIMATION
APPLYSTAT 0 0x0f  DETCHAMNEL
ASCMODE 32777 0x3008 52777 DETELEMENT

AUTOODAC 0 0Ox0 [5 DRIFTLIMIT
AUTOSDAC 1

EBASEBIMNING 2
BASEENWTS 46917 0xhT45 ﬁ ELIVETIMEB

Ox1 jt ELIVETIME 4578
0x2 E ELIVETIMER 13233

BASELEN 1024 0x400 [io24  ELIVETIMEC )
BASEMEAN 0 oxoP ERRINFO )
BASESHIFT 65534 Oxfffe pEG34 ESCALE 3
BASESTART 36864 0x2000 6864 ESCALERC 0
BASETHRESH 55 0x37 B8 ETHR 0
BINFACTOR 26215 0xE66T Be2is FASTGAP 0
BINFACTORE 65534 Oxfffe F5534  FASTLEM 8
BIMSCALE 5 ox5fp | FIFPIREY 538
BLAYGDIYV 7 ox7f FIPFIVER 0
BLCUT o oxop FSCALE 2
BLCUTFACT 0 ox0f FTHR 110
ELFILTERLEN 5 0x58  GAINDAC 33785
BLMA 0 0x0fp  GAINHIGH 0
BLMIN 0 0x0fp  GAIHLOW 0
BTHR 85 O0x55BS  GATEMODE 0
BUFMAPERRORS 0 ox0fp GLBDEGO 0
BUFHUMBER 0 ox0P  GLEDBGL 0
BUFNUMBERA 0 ox0fp GLBDBEGZ 0
EUFPTXELNLM 0 0x0f GLBDBG3 0
BUSY 6 0Ox6@  GLBDBG4 0
CHNOEBGO 0 0x0fp GLEDEGS 0
CHNDEGL 0 o0x0@ GLBDBGE 0
CHHOBG2 0 ox0fp GLEOBG? 0
CHMDEG3 0 0x0f  HOWRYAR 0
CHNDEG4 0 oxo P INPUTENAELE i
CHHOBGS 0 0x0f MAPERRORS 0
CHNDEGE 0 0x0F  HAPPINGDONE 0
CHHOBG? 0 0x0O@ HAPPINGHMODE 0
CODEREY 0 ox0 P MAWPIMPEREUF 124
CODEVAR 0 o0x0f  MAXWIDTH 50
CUREUF 0 Ox0f MCAEVENTS 29640
DACHIGH 0 oxo P MCAEVENTSA 44

Ox0 [
Ox0 I
0x0 p

Ox0 ﬁ
0x19 FE

OxlieZ o
owdEel P
oo
0x0
oxo L
0x3F
ox0fp
oxo P
ox0 o
oxg B
0x21a [38
meo
o2
Ox6e [110_
0x83¢3 33786
ox0p
0x0p
oxofp
ox0p
oxo o
ox0fp
oxop
o0
0x0 r
oxop
ox0p
ox0p
ot T
ox0p
aao
ox0
Ox7c IZT
ox32 B0
0xT3c8 r
oxb B

dxpXMAP : dxpl:

MCAEVENTSH 0 Ox0@  PIXELRECLENA 0 0x0fp  SCALIMHIB 0
MCAEVENTSE 0 x0T PIXELSHITCH 0 0x0@f SCALIMHIC ]
MCALTMHT 2048 0x300 B098  PIXHEADADIR 256 0x100 0 SCALIMHID 0
MCALIMLO 0 0x0B PIXHEADPAGE 0 0x0fp  SCALIMLO 0
MCAPAGES & 0x8F  PIXPERBUF 124 Ox7c 124 SCALIMLOA a
MCAWORDS 8191 (x1fff B191 POLARITY 1 Oxifl SCALIMLOE 0
MEMEASE 256 0x100 P56  FREAMPTYPE 0 0x0f | SCcALIMLOC 0
MEMORY _MOTE 0 Ox0f  PRESETLEM 0 0x0 @4808  SCALIMLOD 0
MINWIDTH 2 0x2F  FRESETLENA 0 0x0fT  SCALPTR 33536
MODESEL 0 ox0 P PRESETLENE 0 ox0B SCAMAPBASE 4
MODNLIM 0 0x0fp  PRESETLENC 0 Ox0p SCAMAPLEN 16354
NUMASCINT 0 0x0fp  PRESETTYPE 0 Ox0f SCAMAPMODE 0
NUMDRIFTON 25484 0x833c B PSR 65534 Oxfffe P5534  SCAMAPSTART 16384
NUMDRIFTUP 24242 owxfeb2 @ RATECOLOR 0 Ox0fp  SCAMEMBASE 8448
NUMPIXELS 1000 0x3es H000  RCEGAPCOR o oxoP  scAMEMBPAGE 0
HUMPTXEL S0 0 Ox0@  RCEGAPCOREXP 0 oxofp SOACDIY @
NUMPIXPAGES 33 Ox21 B3 RCESCALE 0 oxof SDACWAIT 50
MUMRESETS 7147 Oxlbeb @ RCESCALEXP 0 ox0fp SLOPEDAC 32800
NUMSCA 16 Ox10[i6  RCETRLCOR 0 Ox0fp  SLOPEWAL 0
NUMUPSETS 0o ox0fp RCTAL 0 0x0f SLOPEZERO 32768
ODACSTEF 0 Ox0fp  RCTAUFRAC 0 ox0p  SLOWGAR 10
OFFSETDAC 0 0x0fp REALTIMEA7S32 0xddTcfp SLOWLEN 50
OLOGAINOAC 0 0x0@  REALTIMEA 13473 0x3421f0  SLOWTHRESH 0
OVERFLOWS 14310x5%7 o REALTIMEE 0 Ox0@p  SPECIALRUN 0
OVERFLOWSA 0 o0x0P  REALTIMEC 0 o0x0P syswicROsEC S0
OVERFLOWSE 0 oxofp REDTHR 12055 0x2f17 12088 ~ TARGETAIC 0
OVERFLOWSE 0 0x0P  RESETINT 5000xif4 F00  TARGETBASE 0
PAR 206 Oxce 06  RESETSHORT 50 0x32 B0 TEMPERATURE 45

PER 196 Oxcd 95 RESETWAIT 500 0xi+4 oo TEMPFRACTION 176

PCR 56 0x3% &  RUNERROR 0 0x0@  THRESHOLD 55

PDR 56 0x33 B RUNIDENT &  0x8 BEess TLIVETIME 8905
PEAKINT 60 Ox3c B0 RUNNING 1 Oxd [0 TLIVETIMEA 13411
PEAKMODE 1 oxi L RUNSTATUS 15 Oxf P TLIVETIMEE 0
PEAKSAM 59 0x3h E8  RUNTASKS 0 0x0@p  TLIVETIMEC 0
FGR o ox0 P RUNTYPE o oxaP  TRACECHAM a

PIR 0 ox0fp SCADLEN 512 0200 F12  TRACELEN 4096
PIXELBASE 0 oxo P SCADSTART 35840 0x5c00 B5840  TRACESTART 40360
PIXELMUM 0 ox0fp  SCAHPTR 33600 0x8340 3600  TRACETYPE 0
PIXELNUMA 0 0x0f SCALIMHI 0 0x0fp  TRACEWAIT 0
PIMELRECLEN 8448 (%2100 B448  SCALIMHIA 0 oxof TRIGGERS 40941

0x0fp TRIGGERSA 11 Oxbp
0x0 B TRIGGERSH o oxop
0x0 0 TRIGGERSC o ox0p
0x0 B UNDERFLOWS B )
008 DNDERFLOMSR 0 o0x0F
0x0 0 UNDERFLOMSE 0 ox0p
0x0 0 UMDERFLOWSC o oxop
ox0 P LSER o oxofp
043300 F3526  YELLOWTHR 16384 0x4000 e384
0x0 r Unused o oxof
04000 16384 Unused 0  0x0 r
00 r Unused 0 0Ox0 r
04000 J16384 Unused 0 0x0 r
02100 [3445 Unused o oxop
ox0 Unused 0 Ox0 r
Ox2 B Unused 0 0x0 r
Ox32 F Unused 0 0Ox0 r
08020 [32768 Unused o oxof
0x0 r Unused 0o oxof
03000 [22768 Unused 0 Ox0 r
0222 g Wumber of parameters:209
ox0
ox0 o
ox32 Fo
ox0 o
ox0 0
oxzd p
Oxb0 o
0x37 5
02708 o
0n34E3 0
o0 P
ox0 0
ox0 P
051000 G396
Oa000 40960
ox0
Ox0
Owdfed B
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16 element combined spectra

’< 16element_plots.adl |Z”E”Xl

16 Element Spectra




16 element statistics

"‘\ 16element_dxp,_statistics.adl

16 Element Detector Statistics
Elapsed Elapsed Trigger Elapsed Elapsed ICR OCR Acquire
Det. Real Live Live Triggers Events Status Dead Time
1 348.40 342.29346.781 967126 952793 2788.9 2740.0 Done 1.75 [—]
2 348.40 342.28 346.787 967065 952674 2788.6 2739.6 Done 1.76 [—]
3  348.40 342.27 346.781 967086 952710 2788.7 2739.7 Done 1.76 [—]
4  348.38 342.29 346.788 967129 952773 2/788.8 2740.1 Done 1.75 [—]
5 358.35 352.12356.719 96 /406 953126 2712.0 2664 .9 Done 0.00 |[—]
6  358.34 352.10 356.647 967953 953787 2714.0 2666 .8 Done 0.00 [—]
/  358.35 352.04356.679 96 /846 953449 2713.5 2665.8 Done 0.00 [—]
8  358.34 352.13356.691 967670 953463 2712.9 2665.8 Done 0.00 |[—]
9 358.37 352.13356.718 967736 953487 2712.9 2665 .7 Done 0.00 [—]
10  358.37 352.19356.715 967795 953670 27/13.1 2666 .2 Done 0.00 [—]
11 358.37 352.18356.687 96 /950 953883 2713.7 2666 .8 Done 0.00 |—]
12 358.37 352.21356.713 967878 953824 2713.3 2666 .7 Done 0.00 [—]
13 358.40 358.39358.394 0 Q 0.0 0.0 Done 0.00 [—]
14 358.40 358.35358.351 0 0 0.0 0.0 Done 0.00 |—]
15 358.40 358.36 358.357 0 0 0.0 0.0 Done 0.00 |[—]
16 358.40 358.35358.349 0 Q 0.0 0.0 Done 0.00 [—]
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> 16element_ROI_SCA.adl

16 element ROIs and SCASs

16 Element Detector — ROI/SCA 0
MCA ROI DXP SCA
Det.| Label Low High nAveg Sum Net Low High Counts
1 [Be k= [azs?  [i3es P 685048, 00645226, 00||[t297 1297 [izes 1365 0
2 |fpg ka  JaE297 1365 0 675664, 00588189, 00|||1297 1297 [13e5 1365 0
3 |Em ks |iz9y  [izes  |o 683077, 00 641019, 00|(faz87 1297 [ises 1365 0
4 (B ka [izar  [azes o 673984, 00 616400 00|(fxz7 1297 [ises 1365 0
5 |B= ka 2oz p3es o 492246, 00 -344425.00|faze 1297 Jizes 1365 0
B [z ka 2oz |p3es o 629719, 00 -345375.00|(faze? 1297 Jazes 1365 0
7 |B= ka 2oz p3es o 689442, 00 650697, 00||frzez 1297 Jizes 1365 0
8 |B= ka 2oz  |p3es o 681878, 00 631610, 00||frz9z 1297 Jizes 1365 0
9 (= ka 2oz |p3es o 686694, 00 648708, 00||frzez 1297 Jizes 1365 0
10 |fz2 ka  frzor  f3es 0 688267, 00 649402, 00||frzez 1297 Jizes 1365 0
11 |fp2 ka  frzor  f3es 0 580210, 00 -157363.00|faze? 1297 Jizes 1365 0
12 |fp2 ka frzsr  f3es 0 691801, 00 646674, 00||frz97 1297 Jizes 1365 0
13 |fp2 ka frzor  f3es 0 0.00  0.00 |[fizgz 1297 [aes 1365 0
14 |fz2 ka frzsr  f3es 0 0.00  0.00 |[fizgz 1297 [aes 1365 0
15 |fz2 ka  frzsr  f3es 0 0.00  0.00 |[fizgz 1297 [aes 1365 0
16 |fz2 ka frzsr  f3es 0 0.00  0.00 |[fizgz 1297 [aes 1365 0
cory 1>h11 | Copy all detector 1 ROIs to all detectors by channel
tory 131l | Copy all detector 1 ROIs to all detectors by energy
copy ROIz to sths | Copy all ROIs to 5ChAs for all detectors
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Single channel diagnostic trace of pre-amp input
using XMAP like a digital scope

dxp_trace.adl
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XMAP mapping mode setup
¢ xMAP_control.adl E@@
xMAP Svstem Control

Mapping settings

Mca mapping + | Collection mode

sste  «|Pixel advance mode

i Sync count

ves  u|Ignore gate

ornal | Input logic polarity

Newt pixel |Manual pixel advance

22 Current pixel

fLo00 Pixels per run

Pixels per buffer
Harusl | Auto—set to maximum
124 Actual value
flz4 Manually set value
1047808 Buffer size

[More |File saving plugins

ves | Auto-apply settings

Aoply | Apply settings
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netCDF file saving plugin for mapping modes

NDFileMetCDF.adl
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First Results with xMAP MCA Mapping Mode
Matt Newville, 13-1D-C

« Sll quad Vortex detector

 Sample stage driven with Newport XPS motor controller running trajectory
scanning software, continuous stage motion

 Bi-directional stage motion
« XPS puts out a trigger pulse at each pixel
» XPS captures actual stage position when each trigger pulse is output

» Trigger pulse goes to channel advance on SIS multichannel scaler to capture
10 from ion chamber & V/F converter

SIS output pulse triggers XMAP trigger input
» Current version of software collects 1 row of image in XMAP buffer and
writes to netCDF file
— Could do an entire image into a single file to lower overhead.
— Need to see if another process can read the file for display update
« Python software reads file, converts to an older format that can be displayed
by Matt’s Python collection software.

— Adds additional overhead, but will be replaced with a new system Matt is
designing
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XRF Fast Mapping Mode example 1 G. Morin, F. Juillot Univ Paris VI

Maps of XRF intensity in sediment sampled near zinc smelter.
Data collection: 201 x 801 pixels (pixel: 5um x 5um) collected at 25ms per pixel

Time per Row =5.025sec collection + ~2 sec overhead per line
Total Time =1:37:10 (would be 1:13:47 if done as 801 x 201!!)

At 0.5sec per pixel (previous max rate), total collection time would be 22:21:41



XRF Fast Mapping Mode example 2: Fluorescence Tomography

Anne-Marie Carey, U. of Aberdeen, Kirk Scheckel US-EPA:
Distribution of Heavy Metals, especially As, in Rice

X-0 maps of XRF intensity in panicle (small stem to grain) in rice, grown in As(lll)-spiked solution

Data collection: 648 x 181 pixels (pixel: 2um x 1degree) collected at 30ms per pixel

Time per Row = 20.5sec collection + ~2 sec overhead per line
Total Time =1:07:20

At 0.5sec per pixel, total collection time would be 17:11:42



XRF Fast Mapping Mode example 2: Reconstructed Slices

Anne-Marie Carey, U. of Aberdeen, Kirk Scheckel US-EPA

Rb: marks phloem transport Sr: marks xylem transport



areaDetector R1-6
New features

* NDPIluginROI

— Previously the ROI plugin supported multiple ROIs, performed statistics
calculations, and highlighted the ROls.

— New version is much simpler; it supports only a single ROI, and does
not calculate statistics or do highlighting. Those functions have been
moved to new plugins. One new function has been added, the ability to

divide the array by a scale factor, which is useful for av0|d|ng overflow
when binning.

* NDPIluginColorConvert

— Added conversions from mono to RGB1, RGB2, and RGB3, and from
RGB1, RGB2, and RGB3 to mono.

— Previously this plugin only built on Linux and WIN32. Now it builds
and does all conversions except Bayer on all architectures. Bayer
conversion is restricted to Linux and WIN32.
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areaDetector R1-6
New features

* New NDPIluginStats plugin
— Calculates statistics on an array
— Replaces the statistics calculations that were previously performed in the ROI plugin.
— Adds new statistics, including the centroid position and width.

— Computes X and Y profiles, including average profiles, profiles at the centroid position, and
profiles at a user-defined cursor position.

* New NDPluginProcess plugin
— Does arithmetic processing on arrays
— Background subtraction.
— Flat field normalization.
— Offset and scale.
— Low and high clipping.
— Recursive filtering in the time domain.
— Conversion to a different output data type.

* New NDPluginOverlay plugin
— Adds graphic overlays to an image.
— Replaces the "Highligh ROIs" function that was previously provided in the ROI plugin.

— Much more general, and can be used to display not only ROIls, but multiple cursors, user-
defined boxes, etc.

GeoSoilEnviroCARS APS TWG, April 15, 2010



ROI plugin

NDROI.adl
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Statistics plugin

>¢ NDStats.adl

13PS1:Stats1:

asyn port S5TATS]
Plugin type [NIPluginStats

Airray port P51 P8l
firray address 0 0
Enable Ensble | RGNS
Min. time [1.000 1000
Callbacks block N - Mo
firray counter 0 23

Array rate 0.0

Dropped arrays D i

# dimensions 2
Array Size 1360 1024
Data type UInté
Color mode [Mono
Bayer pattern RGGE
Unique ID 37
Time stamp 523750, 648

i

Statistics

Compute statistics _ves | [MEE

Background width D i

13PS1:Stats]: AverageX

Counts

P I D T W T
o 200 400 GO0 600 1000 1200 1400
Piel

AverageX.

Minimum 2 Maximum 255
Total 20416428 Net 20416425
Mean 15 Sigmab. "
Centroid

Compute centroid _ve= | MEE
Centroid threshold [0 100
Centroid X836.2 Y 0l

Sigma X4.4 Y43

Sigma XY -0, 002

Attributes file |

asyn record & |

Profiles

Compute profiles ve= | EE
Size X 1360 Y 1024
fpio 911

13PS1:Statsl: CursorY

-

A, R

0 200 400 500 800 ‘oo 1200
Pixel

o

CursorY

Cursor X | ===

o5 105

Cursor Y =

Plot m@ |

Histogram

Compute histogram? _ves | [E5
Size [56 206

Minimum 0 0
Maximum [255 285

Entropy -11. 088
Plot B

GeoSoilEnviroCARS

13PS1:Stats]: Histogram

12000 ’.

10000 /A‘ .‘,‘_“u""f&%

Fo00-- > EY
A

Counts

4
b
60001 ) Y
1
4000+ ; u

:
20001 \‘
3 i
|
t

t t o {
o 50 100 150 200 250 300
BinMumber

Histogram
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Overlay plugin

»¢ NDOverlayN.adl . 13PS1:imagel:

13PS1 :[ver]:1: BEUXS1 2 pixels, 8-, 340K
Use?  ve= ¥
Name [R0I1
Shape _ Rectangie | Rectangle
Draw mode Set -] bet
Red 0 f
Green (mono) 55 255
Bluep )
X
Position[50 150
J R

Position link IlSF‘Sl:RDIl:HinH_RB'-." CP Mz

Size [l00 100

J =1

Size link Il3F‘Sl:REII1:SizeK_RB'\.-' CP M5 D
Y

Position (50 200)

Position link IlBPSl:REIIi:Hin‘H_RB'-." CP H3

| L
Size [0 10 Centroid of laser pointer calculated by
Size link II13P81—I:RTIDII:Size‘f'_RBU CP M5 StatIStICS plugln o ]
Cursor overlay X, Y position linked to
centroid
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Overlay plugin — 8 overlays on 1 screen

NDOverlay8.adl

|
=
(]

1 | .f...---_ | [ROT
te | [ROI
Yes
Yes
7 |—|- O
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Processing plugin

¥¢ NDProcess.adl

12851 :Procl

asyn port
Plugin type
firray port
firray address
Enable

Min. time
Callbacks block
firray counter
firray rate
Dropped arrays
# dimensions
firray Size

Data type

Color mode
Bayer pattern
Unique 1D

Time stamp
Attributes file

PROCT
WDPluginProcess

—

f—l
Enable .|| Fnable

poo 0,000

He .|| Mo

| 117
20,10
T
2

6a0 blz
Tnts
Mono
RGGR
20319
TEE001, 295

I

Background subtraction
Save background save | Inwalid
Enable background Disseie | [IEEERIE

Flat field normalization

Save flat field Save | Inwalid
Enable flat field Disabie | [ESESEIRNE]

Recursive filter
Enable filter _Enable | JHSENIE

N filter [100 100
N filtered 100

Filter type

Reset filter Reset |

Recursivedve -l |

00ffset .00 (.00 0Scalejt.oo (), 00

Scale flat field Poo 200 UCl[Pi.; 0. 00 002; 0. 00

Scale and Offset 0C3p.oo .00 0C4ft.oo 0,00

Enable scale/foff. Encie .| JREDEY || FOffsetp.co (.00 FScaleft.oo  {, 00

Scale value B5.00 35,00 FC1ft.oo — (.00 FC2[t.00 0,00

Offset value [4.00  -400 FC3p.oo 0,00 FC4[t.oo (.00
Low/High Clipping ROffsetp.co 0.0

Enable low clip _Ensele | QOiELIE RC1f.00 (.00 RC2[i.00 0. 00

Low clip value ©
Enable high clip _Enski= | EOEEGRE

High clip value E55 205

Output data type

Data type __its | Inté I-=
F =

M =

More @& | Q=

O[n] = O0ffset + DScalex((OC1+0CZ/M)#F [n-1] +

{OC3+0CA/MNI*I[n])

Fln] = FOffset + FScales((FCL+FCZ/MN)#F [n-1] +

(FC3+FC4/N3#I[n])

On filter reset:
F[0] = ROffset + RC1#F[n] + RCZxI[0]

Input array in callback

Stored filter (double precision)
value of HumFiltered

Dutput array passed to clients

GeoSoilEnviroCARS
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No filtering

L 13PS1:imagel:
BE0x512 pixels, 8-hit, 340k

Processing plugin
30 microsec exposure time

FBX

|
16000
-
14000

12000 .
10000

000

Counts

=il -
4000

2000 a

1 1 1 1
1} S0 100 150

Ein numbner

1
200

L
1
250

300

L 13PS1:imagel:
BE0x512 pixels, 8-hit, 340k

N=100 recursive average filter

FBX

|
:| 100001

-
*
y
4
-
-
-
4
4 4
a‘ bl
-
- 4
T - -
& - -
F]
- &
4 4

Il o

" 00—
S
=4
O

A0

20001

0
i}
Hitshogram

Ein number
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areaDetector R1-6
Other new features

« Added status parameter to indicate if the specified file path
(NDFilePath) exists. Added a record to NDFile.template and a status
Indicator to all medm file saving screens.

« Append a trailing '/' character to file path (NDFilePath) if one is not
present.

» Bug fixes for Roper, pvCam, Windows Firewire and ADSC drivers.

* Fixed a bug in the ImageJ EPICS_AD_Viewer.java that required
restarting the plugin if it was told to start displaying before any
frames had been acquired by the 10C.

« Greatly simplified the st.cmd and auto_settings.req files for each 10C.
This was done by creating two new files that define a common set of
plugins that are loaded for all example 10Cs. They load all of the
plugins except the NDPluginStdArrays plugin, because that plugin
(rj\eeds to have its data type and waveform size matched to the specific

etector.
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