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Lesson learned using NI's FPGA technology

Prevas have used NI's FPGA technology in our test
systems since it was released.

For FPGA development we uses both LabVIEW
FPGA and ordinary VHDL tools.

This presentation gives examples from our different
projects and also lesson learned from those cases.
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Founded in 1985

Nordic leader in Embedded Systems

Nordic leader within MES, EMI and Automation
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600 employees — Sweden, Norway, Denmark and India.
Listed on NASDAQ OMX
ISO 9001:2008 Certification
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Prevas Center of Excellence- Test System Design

\

KEY AREAS OF EXPERTISE:

» Test of embedded products
« Test system development
« Real-Time measurement and control systems

TEST OF EMBEDDED PRODUCTS
We help you to improve your test process,
any part from requirements to test evaluation.

TEST SYSTEM DEVELOPMENT
We provide automatic testing of your current and future

products by Prevas cost effective solutions

-

Ny S Alliance

AT Platinum
Partner
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What is an FPGA ?

* Field-Programmable Gate Array
« Gate Array — Interconnect is done once with a specified function
* FPGA — Field-programmable gates and interconnects
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National Instruments FPGA Targets over the years

2009 2011
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First generation FPGA boards
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Position sensor emulator

Voltage pulse
DAQ (V) generator

Voltage pulse

——

Received Sensor input of Electronic Unit (DUT)

Pos 1

Pos 2
Pos3 }-----
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Position sensor emulator
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Camshaft and syncro emulator
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Faster FPGA, FlexRIO

First generation Flex RIO
 Virtex-5 clocked at 400Mhz

* Access to 132 FPGA pins
— LVDS pairs up to 1 Gb/s

« 128 MB onboard memory
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Prevas FlexRIO Adapter

2 X 1GBiIt Ethernet ports

LabVIEW FPGA on NI FlexRio Board

Prevas Socketed CLIP
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5 Example, Gigabit adapter (Component Level IP)

ticks - =
Izﬁ Mimas\GMI_P1_RX_CLK |v|........ & [ [P recieves data and sends data to for evaluation]| =
N
- - = 0} 0}
. . w4 VE:FIFQO-BUFFER-P1 Ik
9 Project Explorer - Mlmas_BER_tester.lv...Elﬂlg e
— RX_DATA & Flement
5 5 " X X | ¥ C ermen
Eile Edit View Project Operate Tools Window He| 57 ammn : Timeout ReciveTimeOut

EECIE EYERE Timed Ou? - {EEE]

Items | Files

re continuesly updated every half secondl

L3

=- &l Project: Mimas_BER_tester.lvproj

BE My Computer A | B 5 e A B s R w
- E,J subVl |get status data from CLIP|
- §8 FPGA Target (RIQO, PXI-7954R)
H- 0 10 Module Status E Ban Mimas\RGMI_PO_LINK 5 : _
E'J.J Control | 1]{[F=5 Mimas\RGMI_PO_RX_DUPLEX} spr-EE=EPort 0 Status
i Bo Mirmas\RGMI_PO_RX_SPEED ";J
' ) subVI W |55 Mimas\RGMI_P1_RX_SPEED § .:. Fe=zi|Port 1 Status
=l FIFO-DMA-RX i BAY Mimas\RGMI_PL_LINK 5 , =TT
r;:E_ GMI_PO_R¥_CLK B 10 Module Power Good  §f... { 10 Module Power Good
%GMH—PD—T‘K—CLK lOoooooooooooooooooooooooooooooooooooooooooon
-8 GMI_P1_RX_CLK @
,-._;“.-.t?.- GMI_P1_TX_CLK l—
Il - e, GMI_PO_COL |

- f, GMI_PO_CRS

- f, GMI_PO_RX_DATA

- &, GMI_PO_RX_DATA_VALID
- f, GMI_PO_RX_ERROR :
- &, GMI_PO_TX_DATA

-, GMI_PO_TX_ENABLE -

A ) e



http://www.prevas.com/

(Prevas Innovation for Growth prevas.com

NI FPGA and PXI Express
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Example: Ultrasonic flow sensor simulator
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Simulink on NI target

simulink
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Our architecture today, EtherCAT

Host Computer
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General lesson learned

« If you are new to NI FPGA technology take NI FPGA courses.

* If you are to use clip nodes, take some VHDL training to understand the
basic of the “language”.

* You also need to have an understanding of the xilinx compilation tools

» Using the FPGA to calculate parameters decrease the channel count and improves the system
performance

 FPGA is also suitable for implementing simple protocols such as 12C, SPI etc.

» Be aware of the compilation time
— Divide up your code in smaller parts and verify them seperatly
— Do testbench

* Use NI guidelines to minimize timing violations
— Reduce long combination paths
— Use pipelining
— Reduce number of case structres
— Recompile if small violation
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Questions

QUESTIONS ?
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