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From Concept to Creation: SciCompiler Brings Your Ideas to Life

Design as easily as sketching your ideas ς no need to learn complex languages like VHDL or Verilog; SciCompiler takes 
care of it for you.

Develop with block diagram
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Sci-Compiler generate for youfirmware and software

FIRMWARE

READOUT UI

SIMULATE

WINDOWS AND LINUX SDK
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NI/CAEN Solution: OpenFPGAdigitizers+ SciCompilerfirmware generator
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12/14 bit ς 1 Gsps
32 channels
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Large Scale Experimentsread-out system basedon Sci-Compiler devices

LOKI SANS @ ESS, developed by UKRI ς ISIS ς R5560

ISIS HiFI ς DAQ 121

ISIS SuperMUSR ς DAQ 121
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(ESS) LOKI, BIFROST, MIRACLES, CSPEC, VESPA more than 10K channels

BEAM MONITOR
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Real-time monitor and SCADA integration

Å On-board signal probe with web interface
Å Influx DB connector (GRAFANA MONITOR)
Å On-board EPICS server
Å On-board UPCUA server 
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ISIS FiberHodoscopeCHNET MAXI

Å 32X + 32Y scintillating fiber
Å 9 Germanium detector readout with online spectrum 
calculation
Å 4x4 Scintillator matrix readout
Å 2 neutron monitor with PSD real-time processing
Å Readout using R5560SE digitizer
Å Installed and test on CRONOS ISIS detector

Massimiliano Clemenza - UNIMIB

Germanium Detectors

4x4 Scintillator Matrix

Neutron 
Monitor

Hodoscope
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Massimiliano Clemenza - UNIMIB
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Ardesia 16 channelsSDD read-out

Å SDD (Silicon Drift Detector) matrix 4x4 detector 
Å Front end: 4 channel Cube ASIC designed at PoliMI
Å Achieving high throughput with minimal dead time 
Å Good energy resolution. 

1% dead time, 250 eV @ 2.5 McpsOCR
7% dead time, 230 eV @ 2.4 McpsOCR
19% dead time, 200 eV @ 2 McpsOCR 

Fe55 Spectrum
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Open-FPGA Board architecture

Primaryfunctionof a firmware:

Control the board acquisitionprocess

Processing data

Transfer data to and from readout
PC/Server

FRAMEWORK

USER DEFINED 
PROCESSING LOGIC

CONFIGURATION READOUT

ADC/DAC MEMORY I/O

Sci-Compiler lets the developer think only about the 
core algorithm τeverything else, from framework 
to readout, is handled automatically with high-level 

abstraction blocks.
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SciCompiler: ip integrator software

USER DESIGN

IP ς Virtual Instruments

BUILDER ENGINE
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Examplesof what youcan do with Sci-Compiler

PHA

NEUTRON IMAGING

SUB-ns TOF TDC 

REALTIME IIR-FIR FILTER 

COMPLEX TRIGGER LOGIC

REALTIME STATISTICS

PSD

REALTIME FFT
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Sci-Compiler generatesfirmware

DAQ

OtherVPL (like Labview) generate code for CPU
running inside DAQ computer

Generate FPGA firmware that «runs» directly
inside the DAQ

Limited parallelism

High delay (ms)

Full parallelism

Low delay (ns)


