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Rok Urse, Libera Workshop, April 2013, Solkan

l_f!@ Instrumentation
¥ Technologies




RECONFIGURABLE INSTRUMENTATION/ Rok UrSi¢, Libera Workshop, April 2013, Solkan

RF engineer, Particle Accelerators, Reconfigurability

« 1990: Particle Accelerators: Jean-Claude Denard, Sincrotrone Trieste,

» 1995: DDC concept: Position Monitoring of Low Intensity Beams Using a
Digital Frequency Down Converter; Hengjie Ma, Craig Drennan, Beam
Instrumentation Workshop, Vancouver, 1995 (Harris HSP50016)

» 1999: First deployed Digital BPM: Swiss Light Source (4 channel DDC
ASIC, Intersil HSP50216) 1999

« 2002: BIW talk — Reconfigurable Instrumentation Technologies,

Architectures and Trends
e 2003: Launching Libera
e 2013: Libera workshop e

www.i-tech.si s Technologies



n

RECONFIGURABLE INSTRUMENTATION/ Rok UrSi¢,

www.i-tech.si

Libera

Instrumentation
Technologies



RECONFIGURABLE INSTRUMENTATION/ Rok rSi,Libera WOrkehop, Apl 2018, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




RECONFIGURABLE INSTRUMENTATION/ Rok UrSi, Libera WOTKeROp, Apf 2013, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




[ ]
oL TN ok, R A S Libera

Instrumentation
Technologies

www.i-tech.si



RECONFIGURABLE INSTRUMENTATION/ Rok UrSi, Libera WOTKeROp, Apf 2013, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




RECONFIGURABLE INSTRUMENTATION/ Rok rSi,Libera WOrkehop, Apl 2018, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




RECONFIGURABLE INSTRUMENTATION/ Rok UrSi, Libera WOTkeRop, Apl 2013, Solkans Libera

Instrumentation
Technologies

www.i-tech.si




RECONFIGURABLE INSTRUMENTATION/ Rok rSi,Libera WOrkehop, Apl 2018, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




n

RECONFIGURABLE INSTRUMENTATION/ Rok UrSi¢,

www.i-tech.si

Libera

Instrumentation
Technologies



RECONFIGURABLE INSTRUMENTATION/ Rok Ursi, Libera WOTKeROp, ApfI 2013, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




RECONFIGURABLE INSTRUMENTATION/ Rok Ursi, Libera WOTKeROp, ApfI 2013, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




RECONFIGURABLE INSTRUMENTATION/ Rok rSi,Libera WOTkehop, Apl 2088, Solkan Li b era

Instrumentation
Technologies

www.i-tech.si




RECONFIGURABLE INSTRUMENTATION/ Rok UrSi¢, Libera Workshop, April 2013, Solkan

2003: Launching Libera

Reconfigurability (customization) technology: we decided for FPGA

Launch customers (enablers!)

e Soleil

 Diamond

 Blood, Sweat and Tears — thank you for your patience!
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2013: Some Trends

e Moore’s Law

 PLD (Programmable Logic Devices) Landscape
» CPUvs. GPUvs. FPGA

« FPGA Combos

 FPRF - Field Programmable RF
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www.i-tech.si 4 Technologies



RECONFIGURABLE INSTRUMENTATION/ Rok Ur3i¢, Libera Workshop, April 2013, Solkan

Moore’s Law

10,000,000

Dual-Core Itanium 2 -/

The Free Lunch Is Over o Intel CPU Trends P .
A Fundamental Turn (sources: Intel, Wikipedia, K. Olukotun) y
Toward Concurrency in | Pentium 4 2
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History of PLD startups
'80 '81 '82 '83 '84 '85 '86 '87 '88 '89 '90 '91 '92 '93 '94 '97 '98 '99 '00 '01 '02 '03 ‘04 '05
Signetics Altera
Raytheon Xilinx
GE Lattice
National Actel
AMI Harris
MMI Intel

Cypress. ‘
International CMOS Technologies (ITC)
MMI

vLsI

Advanced Micro Devices (AMD)
VantisWater Scale Integration (WSI)

W In business

M In trouble
Out of business
Startup

W Buyer sought

SOURCE: EE Times

Pilkington

Atmel

Philips/Signetics

Texas Instruments
National Semiconductor

SEEQ

Excel
AT&T
Plus Logic
Algotronix
Samsung
Plessey

Gould/AMI
SGS

Concurrent Logic
Crosspoint Selutions

Toshiba
Dynachip
IBM
Motorola
Gatefield
Lucent

Vantis
Velogix
Silicon Spice
Malleable Tech
MorphICs.
VariCore
Chameleon

re
Leopard Logic
Ambric

Tabula
Achronix

_
[Atmer ]

MathStar

SiliconBlue
M2000 (Abound)
Tier Logic
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Types of data processing

era

Large batch, low repetition rate (high-latency, non-real-time) .. S :

Small batch, high repetition rate (low-latency, real-time)

GAMCPU spesad-up farter

. Data & Fifiiil i L ... . ||

‘ Transport = SR _
2D FFT: GPU suitability vs. matrix dimension
Q Processing (CPU, CPU+GPU or FPGA) 5
Courtesy AlesS Bardorfer
. Instrumentation
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CPU, GPU & FPGA compared

Transport delay

CPU Large
CPU+GPU Large
FPGA Small

Courtesy Ales Bardorfer

www.i-tech.si
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FPGA / MCU combo vs. MCU / FPGA combo

Active Interconnect

= SkyRail 3.125Cbit CLE
serial transceivers
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* Fully buffered oo ._

* Fast, predictable == === — . - .
mmin . !
ooo . |Programmable | ] = EhL . i
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080 + 0.13%m — O ) S
. . . - B-Ia}'er CMOS F 'L} o e
EEEOEEEEEEEE ¢ ;-l‘i‘v‘ Eorvi. ;5\-}{{]‘.‘% ) :

Block RAM Multipliers * 8 lockup tables B

* 18Kbits true dual port ) = 128b distributed RAM .
* 18k x 18b multiply * Wide input functions (32:1}

= Up to 432Kbits/device « 200MHz pipelined

* Up to 216/device

XilinX™ Virtex™ || Pro

Xilinx™ Zyng™ 7000g, nstrumentation
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Example of FPRF (Field Programmable RF)
2

a 82
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§ [ LMS6002D by Lime Microsystems
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i o — S R = w = ;+men o Digital interface to baseband with
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3PLD — Tabula
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Tabula’s Spacetime™ technology
enables a new category of
programmable logic device - 3PLD
- that is freed from the limitations of
FPGA's 2D topologies by using
time as a third dimension to create
a 3D device.
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Summary

 Good RF design is the enabler for high performance

» (Good system design extends reconfigurable instrument life-cycle

« FPGAs remain preferred choice for reconfigurable instrumentation

« New MCU/FPGA combos seem an attractive option for high perfromance
as well as compact solutions

« Avalilability of quality tools remains critical

 Moore’s Law -> lower cost -> availability of free tools -> wider
acceptance of FPGAs

 There are some interesting new reconfigurable technologies to be
watched

Instrumentation
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Thank you for trusting our company.
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