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e Offers custom measurement systems
— Speciality in high-end FPGA systems

— Strong instrumentation expertise with scientific
measurement background

* Turn-key solutions or consultation

IS L
U

Kimmo Mustonen, CEO, M.Sc. Pasi Karppinen, CTO, CLD

PROTORHMHINO - FUNCTIONAL PROTOTYIPES

31 October 2012 AND SYSTEM INTEGRATION



FIPGA TECIHNOLOGY
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FIPGA LOGIC
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* High Reliability

* High Performance
* True Parallelism

* Low Latency

* Reconfigurable
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INSTIRUMENT
RRINE CUSTOMIZATION

Real-Time, Continuous Measurements
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NI FLEXRIO SYSTEM
ARCHITECTUIRLE

Adapter Module FPGA Module
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NI FLEXRIO ADAIPTEIR
MODULLES

100 Mbps 300 Mbps 2¢h. 1.6 G5/s, 2 ch. 3 GS/s, 2 ch. 100 MS/s,
SE DIO LVDS DIO 12-bit Al \ 8-bit Al j 14-bit Al / 16-bit AO
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300 Mbps 1 Gbps 4 ch. 250 MS/s, 2 ch. 250 MS/s, 32 ch. 50 MS/s,] 16 ch. 50 MS/s,
SE/LVDS DIO LVDS DIO 14-bit Al 16-bit Al \ 12-bit Al j 14-bit Al

Camera Link RS-485/422 2 ch. 40 MS/s, 2 ch. 80 MS/s, 2 ch. 120 MS/s, 4 ch. 120 MS/s,
12-bit Al 14-bit Al 16-bit Al 16-bit Al
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NI FLEXRIO PEER-TO-
iwiz|  PEER ARCHITECTURE

* >800 MB/s one-way * ~10 us latency
* >700 MB/s both ways * Up to 16 streams per FPGA
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EXAMIPLE APIPLICATION

Frequency Domain Trigger
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LABVIEW FIPGA
[PIROGIRAMMING
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LABVIEW [FIPGA
[PROGIRAMMING
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¥  CODEEXAMPLES

LabVIEW

Fresource name

LabVIEW FPGA

Non reset counts

{52 1[counts (no reset)

Reset Position Valug|
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NI FLEXRIO INSTIRUMENT
DEVELOPMENT LIBRARY

NI 573x Digitizer Adapter Modules
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NI FLEXRIO INSTIRUMENT
DEVELOPMENT LIBRARY

NI 573x Example Instrument Driver

Trigger Channel

‘waveform Graph
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EXAMIPLE FIPGA ACQUISITION
ENGINE

Configuration Loop

Triggering and Acquisition to DRAM

DRAM to Host Interface
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Original FIR filter

LabVIEW FPGA IP
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NI FLEXIRIO [FOIR
EMBEDDED
APPLICATIONS
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CUSTOM [HAIRDWAIRLE
DEVELOPMENT

Qualification =

* Specifications Sustaining
Research * Functionality * Production Yield
* Feature set * Relighility

 Critical parts * Compliance

Development Production
. ) mbly
¢ Test
echanical
er
* Application IP Development Schedule & Cost Variables
Design complexity
External design constraints
Performance & reliability requirements
New vs. mature technology
Degree of IP reuse
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Qualification

* Specifications

Research

* Feature set
® Critical parts

Development

hanical
er
* Application IP

«PCB: 2.5-5 months
«Schematic: 1 month
-Layout: 1 month

*Order and build: 2 weeks

CUSTOM [HAIRDWAIRLE
DEVELOPMENT

Sustaining

* Production Yield

*EOLs

Production

* Assembly
s Test

*Steps can take longer for more complex designs
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’ INSTRUMENTS’

31 October 2012 PROTORIHHINO - FUNCTIONAL PROTOTYPES
AND SYSTEM INTEGRATION



CORLE IIP AND
INTERFACES

- DRAM Example — 200 MHz, DDR2, x32 data width

- Layout (mentioned as part of PCB design): 1 month

- Pinout verification and closing timing in FPGA: 2-4 weeks
- Signal integrity: 2 weeks

- Bit error rate/margin testing: 2 weeks

- Total: 3 months

- If things don't go well, multiply by 2x or more

- If really bad, may need new PCB rev (go back to start)

- Similar steps for Bus Interface, Converters, and
Control Interfaces
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* With modular FPGA hardware and the PXI
platform, NI takes away the burden of many of
the most difficult parts of a custom design...

* You can cut short your development spans
and efficiently develop flexible, scalable and
customizable systems
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THE TIRADITIONAL
DEVELOPMENT APPROACH

Algorithm
Development

7 \

D in/Algorithm Expert
Hardware/HDL Expert omain/ 30” m Expe
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THE TIRADITIONAL
DEVELOPMENT APPROACH

Domain/Algorithm Expert Hardware/HDL Expert
- Floating Point - VHDL, Verilog, Fixed-Point

. Algorithm Development - Translate Design Spec to
Hardware

- Algorithm Simulation . Device Specific

. Write Design Specification impoTrieatation
- Fixed-Point, Overflows, etc.

- Write HDL
- Write Testbench

- Run Simulation (Send Results
to Domain Expert)

- Synthesis to FPGA or ASIC
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THE LABVIEW
DEVELOPMENT APPROACH

Domain/Algorithm Expert

Algorithm Development

Algorithm Test (LabVIEW)

Map Algorithm to Hardware (LabVIEW FPGA palette)
Create Cycle Accurate Hardware Model (LabVIEW)
Simulate Using LabVIEW TestBench (LabVIEW FPGA)

Compile
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VALULE OFF GRAIPHICAL
PROGRAMMING FOR FIPGAS

How we think: How we program:

Source: Wikipedia

Enable a domain expert to program FPGAs
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EXAMIPLES OFF PROJECTS WIHERLE
NI FLEXRIO IS USED
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* GRAPHICAL SYSTEM DESIGN =

ACHIEVEMENT AWARDS Life Sciences — FINALIST

e Challange - Developing a real-time
system to tune photoacoustic
measurements to clinically assess
osteoporosis

"The development
work was fast and

--. easy because the NI

/ T L‘_ ‘ products we chose
I J g gave us quick
i - prototyping for
i ﬁﬁ\"‘ _J *‘ M cutting-edge medical
- Bl research. With NI

ke products, we bridged
academic proof-of-
concept studies and % ' UNIVERSITY
clinical trials." T ﬁ

Pasi Karppinen et al. 2012 JYVASKYLA  UNIVERSITY OF HELSINKI



&"’ USING NI FLEXRIO FOR PHOTOACOUSTIC

QUANTITATIVE ULTRASOUND

e GEM detector readout
prototype

— 64 CH 50MS/s

— Continuous acquisition
(hours)

* Not a single event missed
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[FLEXIRIHINO

* NI PXI platform + NI FlexRIO based unit

— Customer tailored signal conditioning

Multichannel, high date rate measurement
unit cabable of real-time data analysis
Turn-key solution
Adaptable inputs
Fast turnaround
Modular extendibility
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TIHANK YOU!

FOR MOIRE INFORMATION:
PASILKARPPPINEN@PPROTORIHINO.COM
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