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From Concept to CreatiociCompileBrings Your ldeas to Life

Design as easily as sketching your ideas need to learn complex languages like VHDL or VeS8lag,ompiletakes
care of it for you.

p—_— Develop with block diagram
[16] — L | A0 . susy (@
# =&
wm] %Zﬂ
595 Oscilloscope_0

"
1,11 000105 Vivado implementaton Dstauts (VIvado implementaton 2020)  ¥Ivado Implementaten. \
R
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Behavio LLEL_FIXED
SERLAL_OUI(8) <=

(CLK,RESET)

RESET(@)
iDATA
1DATA

rising_edge(CLK(0))
CE(@) = '1°
iDATA(busWidth-1) <=  SERIAL_IN(0);
I 1 busWidth-1
iDATA(I-1) <= iDATA(I);

3

STREAM_START(8) = '1'
counter <= busWidth;
PARALLEL DV <= "@"
running <= '1';

running = '1°
counter = @

% Duo_ Ln

FIRMWARE

® CAEN

Tools for Discovery

@ Prettier

Trgger Level fsb) [1000

Pre Togger () [20

TiggerMode  [Snge
Trgger Source  (Channel 0

TrggerEdge  (Raing

Horzortal f/dv)[12.5

STATUS: Done
w— Channel 0

30000

25000

20000

15000 - {---A

| |
0 10000 20000 30000 40000
Time (ns)

|
50000

Y= 5CI-

READOUT Ul

MPILER =)

SIMULATE

Signals

Time
SERIAL O[0] =|
PARALLELW[15:0] =|
PARALLEL DV[0] =|
BUS CLE[0] =|
CLK_ACQ_s=
PARALLEL DATA[15:0] =
PARALLEL DV [0O] =|
RESET[0] =
SERIAL IN[O] =|
SERIAL OUT[0] =|

iDATA[15:0] =

1+ i1+ i1+

SciCompiler generate foyoufirmware and software

main()

*osc_data;

k.AddNewDevice("usb:@
<.StrobeRegister

.SetParame
.SetParamete

k. ExecuteCommand ("

AllocateBuffer("

i=0; i< 10;

sdk.ReadData i1 pe_0", osc_data);

dump_to_file(osc_data);

Software Development Kit

WINDOWS AND LINUX SD¥

www.sctcompiler.com




NI/CAEN Solutior©penFPGAlgitizers+ SciComplilefirmware generator

Instruments

SCICOMPILER

OPENFPGA
HARDWARE
PLA.T‘FORMS

5 SCI-C OMPILER

DAQ 121 / DAQ 122

FRN | 12/14 bitc 1 Gsps
=+ 32 channels
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(ESS) LOKI, BIFROST, MIRACLES, CSPEC, VESRA 6ttchannels
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Reaitime monitor and SCADAtegration

Jo Auto Save 3.
=8 MMCComponents -
B Oscilloscope_0 Oscilloscope_0 Panel 2
B RateMeter 0 s [ 1
B Spectrum_0
M Registers
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T
0

FitsList ® e =] Bl - @
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Path ~-
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/Registers/TH TH
IRegisters/PRE PRE
IRegisters/INT INT

RateMeter_0

PP E—

Channel Rate

SH-DEV-DAE121_Mor

[Registers/PILEUP PILEUP ] : 5 .
IRegistersiGAIN GAIN I | 57.0 °C m 51.5c | 56.5 °c 50.1°c \ 1 O . 1 6 . 37
IRegisters/OFF OFF

[Registers/INHIBIT INHIBIT

CHANNEL 125

HIFL- i} HIF HIFL
DAQ-2-15048 DAQ-2-15045 DAQ-2-15047 DAQ-2-15045

IRegisters/DELTA DELTA
H
IRegisters/BL_HOLD BL_HOLD 0 Hz 0 Hz O Hz 0 Z O Hz 0 Hz 0 Hz
fRegisters/BL_LEN BL_LEN

HIFI-DAQ-1-13866  HIF-DAQ-113973  HIFI-DAQ-1-13078  HIFI-DAQ-1-13972

ol pmovedinHrpampiadielb g oot

CHA1NNEL 11220

A v
Al v
~Alv
Alv
~Alv
~ v
~ v
~ v
~ v
Al

HIF-DAQ-113866 | HIFI-DAQ-113873  HIFI-DAG-1-13078  HIFI-DAQ-1-13972 oA 2048 s s
400Frames 399 Frames 403 Frames 0 Frames. A00Frames 402 Framas 400 Frames

A Onboard signal probe with web interface
A Influx DB connector (GRAFANA MONITOR)
A Onboard EPICS server = b e

O O Of Ol 0 O O8 O
A Onboard UPCUA server ‘R R B

HIF-DAQ-1-13866  HIFI-DAQ-1-13973  HIFI-DAG-1-13678  HIFI-DAQ-1-13872

Stopped Stopped Stopped Stopped

HIFL HiFL HIF HIFL
DAQ-2-15048 DAQ-2-15045 DAQ-2-15047 DAQ-2-15046

Stopped Stopped Stopped Stopped
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|SIF bEfHOdOSCOp@H NET MAXI MassimilianoClemenza UNIMIB

A 32X + 32Y scintillating fiber

A 9 Germanium detector readout with online spectru
calculation

A 4x4 Scintillator matrix readout

" Germanium

A 2 neutron monitor with PSD redime processing ‘ T
A Readout using R5560SE digitizer ' >

[T
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|SIF berHOdOSCOpd:H NET MAXI MassimilianoClemenza UNIMIB

A 32X + 32Y scintillating fiber
A 9 Germanium detector readout with online spect’ gymms
calculation

A 4x4 Scintillator matrix readout

A 2 neutron monitor with PSD redime processing
A Readout using R5560SE digitizer

A Installed and test on CRONOS ISIS detector

B

HH Thiatsaluratdll “’ i

H;\ Hlistsshatatdll “ ks

S
I

H \U“HL‘”*W H HWU!HI:I ‘“ ’|_11‘L14JIWJ’
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Ardesia 1a&hannelsSDDread-out

FT =64 ns

100 - B e =58
A SDD (Silicon Drift Detector) matrix 4x4 detector ~ o Peaking thme = 32ms | /,/:::_’:_':,',,r’
A Front end: 4 channel Cube ASIC designeébM|  enking time — 96m
A Achieving high throughput with minimal dead time Peaking time = 128ns | - 60
A : Peaking time = 160ns g oy :
GOOd energy reSO|Ut|0n Peaking time = 224ns 2 w0l S
Peaking time = 320ns A //,’/, K%
~®o -Peaking time = 512ns //’ .
- @ -Peaking time = 800ns 20 fz,/’ 2"
- -Peaking time = 1024ns '//
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OpenFPGA Boardrchitecture

ADC/DAC MEMORY /O

Primaryfunction of a firmware:
<= fm ss<

Control the boardacquisitionproces $

@ Processing data FRAMEWORK t Fib:?
L, ]

Transfer data t® and fromeadout USER DEFINED
& rciserver PROCESSING LOGIC

CONFIGURATIO READOUT

SciCompiler lets the developer think only about the

core algorithnt everything else, from framework

to readout, is handled automatically with higgvel
abstraction blocks.
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SCiCompiIen'p Integrator software

2

10-90

1S

averaging
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merge
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stop readout
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both falling rising packet dna packet
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0000 * m
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afe detector detactor detector
both falling flsing
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mult mux noise filter  noise filter  not equal optolink
plnellnsd pipelined green
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HIE W

adder
pipeline
green

i

citiroc
frame tr

2

dds cos

A4

f greater er

B

float ftos

2

list

v

or reduce

adder
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control
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dds pulse
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atan
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peak det

USER DESIGN

atanh f

const (ini)
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zero fill
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end
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register 1

register w
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readout
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plugint
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IP¢ Virtual Instruments

0001
1000
0110
0101
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0000
0011
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1000
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Example®f what youcan do with SeCompiler

1

e

PHA

T \~
== = WWW
SUBNns TOF TDC
NEUTRON IMAGING REALTIME HRR FILTER REALTIME STATISTICS
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SctCompilergeneratedirmware

Full parallelism

Low delay (ns)

OtherVPL (likd_abview generate code for CPU Generate FPGA firmwatbat «runs» directly
running inside DAQ computer inside the DAQ

Nuclear
e Ny 0000 wwwscicompilercom



