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Multidisciplinary Design Team

Domain Experts

Mechanical Designers

Software Designers FPGA Designers Analog Designers

Digital Designers

7 NATIONAL
ni.com 7 INSTRUMENTS'




WA T2ME AF A|7]|=?

[l UBM 2012 Survey of Embedded Markets B On or Ahead of Schedule M Late or Behind Schedule Cancelled
3%
15 42% 559,
12.5 ¢
12 11.5 i
9 5 -
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3 5 -
0
Size of Core Months to Complete UBM 2012 Survey
Embedded Team Embedded Project of Embedded Markets
Q:Your current embedded project team includes how many of the following types of engineers: software engineers, hardware engineers, and firmware engineers? (Textbox
questions.) Total Respondents: NI = 519, MoE +/- 4.3%; UBM/EET = 1594, MoE +/- 2.4%. Q: Thinking now about the last embedded project you completed using NI products*
(no longer in development), how many months did that project take to finish? (Single response question.) Total Respondents: NI = 443, MoE +/- 3.9%; UBM/EET = 1648,
MOoE +/- 2.0%. Q: Was that project completed? (Single response question.)Total Respondents: NI = 521, MoE +/- 4.3%; UBM/EET = 1658, MoE +/- 2.4%.
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A platform-based approach for measurement and control

Applications
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Models of Computation, User Interface

Math and Analysis
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PXI and Modular
Instruments

Desktops and ‘ ‘ NI CompactDAQ NI CompactRIO

Laptops

Commercial Technology
Deployable Targets ‘7NATIONAL
ni.com 14 ’ INSTRUMENTS'



1eq s 7|gh A AR VR 28

A platform-based approach for measurement and control
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High-Level Software
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High-Level Software
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High-Level Software
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"Control (PID}"

High-Level Software

LIBRARY Teee;
UsE jeee.std_Togic_1164.aLL;

Library xilinxCoreLib;
ENTITY filt Is
port
MD: TN std_logic;
ROY: ouT std_Togic;
CLK: IN std_Togic;
RST: IM stod_Tlogic;
RFD: oUT std_lagic;
DIM: IN std_1ug[]1c_VECTOR(15 downto 0);
pouT: ouT std_Togic _VECTOR(3O downto 02D;
EnD Fi1t;

ARCHITECTURE filt_a oF i1t IS
component wrapped_filt

MD: IM std_logic;

Rov: ouT std_Toglic;
CLE: IM std_logic;
RST: IN std_logic;
RFD: oUT std_lagic;

DIM: TW std 1oai ECTOR(1S downto 09:
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High-Level Software
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Flexible Hardware

I = M A | Q58 1/0

Real-Time or

PC-Based for Any Signal
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Flexible Hardware

Field-Programmable Gate Array (FPGA)

ni.com
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Memory Blocks
Store data sets or values in user defined RAM

Configurable Logic Blocks (CLBs)
Implement logic using flip-flops and LUTs

Multipliers and DSPs

Implement signal processing using
multiplier and multiplier-accumulate circuitry

Programmable Interconnects
Route signals through the FPGA matrix

I/O Blocks
Directly access digital and analog I/O
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Flexible Hardware
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w Highly Productive LabVIEW Graphical Programming Environment for
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Flexible Hardware

Performance

Expansion I/O

g .
MXI-Express RIO Ethernet RIO EtherCAT RIO
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Flexible Hardware

NI CompactRIO

- 1= - X0 1.33 GHz, Q1E! dual-core i7 =2 M| A
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Flexible Hardware

NI CompactRIO

and Software Platform
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Data_SGL.Read

@ w4 Data_SGL I

i Mumber of Elements Writ
3 Timeout (ms] - nte

d Timeout

Timed Qut?

-
=
e
NI LabVIEW System Design High Throughput and Performance
Program with LabVIEW Real-Time and Dual-Core Intel Atom 1.33 GHz processor
LabVIEW FPGA modules Xilinx Kintex-7 FPGAs with up to 325k logic
Quickly port existing LabVIEW applications cells
16 DMA FIFO channels for data streaming
Simplify System Complexity .
Embedded UI driven by NI Linux Real-Time Community and Code Reuse
Integrate vision with FPGA co-processing NI Linux Real-Time Operating System
Removable SDHC data storage Integrate existing applications and libraries

Develop, debug, and dep'°%ﬁ'lﬁ?ﬂﬁ
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LabVIEW 2014 Real-Time with Embedded UI

Simplify system complexity by implementing a local HMI on CompactRIO

Alarms
Moation Subsystem
@ axis 1 Status

() Axis 2 Status

Vision Subsystem
"@f Camera 1 Status
@ camera 2 Status

Controller
® Compressor Status
@ Line Pressure Status
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/ Write
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3 Timeout
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Flexible Hardware
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Flexible Hardware

NI Single-Board RIO

and Software Platform

ﬂ“ont.v Block Diagram on Floating Point FPGANproj/FPGA Target [E&@[=]
Eile Edit Yiew Project Qperste Tools Window Help

N 3 2 T = S e e me

@ﬁﬂlﬂoating Point Divider in LabVIEW FPGAr J‘
Using Xilinx CoreGen with the IP Integration Node

286881
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NI SoM(System-on Module)

Processor SoC Dedicated Processor 1/0

Xilinx Zyng-7020 Gigabit Ethernet, USB Host, USB

667 MH Dual-Core ARM Cortex-A9 Host/Device, SDHC, RS-232 (console)
Art|X—7 FPGA Fab”C FPGA I/O

Memory 160 Single-Ended/72 Differential FPGA
Nonvolatile: 512 MB I/0

DRAM: 512 MB Configurable Peripherals: Gigabit
Power Ethernet, RS-232 x3, RS-232 x2, CAN x2

Operating Temperature

-40 °C to 85 °C Local Ambient
ni.com 35 }‘ INSTRUMENTS'
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Development Kit(Starter Kit)

Reference Carrier Board Design Documentation & Schematics
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Off-the-Shelf Value

~ Flexibility Off-the-Shelf Value
CompactRIO
Q Mechanical Packaging
Single-Board RIO C Series Modules
T Measurement [/O Analog I/O
Systermn on Module Peripherals Peripherals
LabVIEW LabVIEW LabVIEW
Device Drivers Device Drivers Device Drivers
Operating System Operating System Operating System
OTS Hardware OTS Hardware OTS Hardware

y NATIONAL
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Sound Camera
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Integrated Hardware
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Modbus, OPC Classic, OPC UA, EhterNet/IP,
- DNP3, IEC 60870-5, PROFIBUS

- CAN, LIN, EtherCAT, RS232, RS485/422
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High-Level Software

Flexible Hardware

Integrated Hardware
and Software Platform
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High-Level Software

|:|-| Al_l I:I ‘ xl_-l & Eﬁ X‘” O‘I %Zl' Flexible Hardware

Integrated Hardware
and Software Platform

Analog Frame
Grabber

J J

Sensors
and Actuators

HMI Display

NI LabVIEW Touch
Panel Module

LabVIEW
NI SoftMotion
Module
Vision e - - - -1
smgiri 2t A AR Seha x| 53t H|S
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Semiconductor Pick And Place

Application: Semiconductor pick and place machine used
to package silicon die

Goal: Consolidate subsystems to reduce cost and
complexity and improve motion performance

Requirements

« Integrate 2 cameras for vision guidance

« Precisely control 8 axis of motion

« Implement a local HMI used for startup, calibration, and
system status

Result: “By using the new CompactRIO controller in our
semiconductor pick-and-place machine, we were able to integrate
our local HMI and vision components into one device. This not
only reduced our system costs, but it also reduced our
development time.” — Kennes Wang, Master Machinery
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Mil & Aero Missile Test System
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MITnews

- engineering science  management architecture + planning  humanities, arts, and social sciences campus video press

MIT ‘cheetah’ robot rivals running animals in
efficiency

Robot's custom-designed electric motors are powerful and efficient.
Jennifer Chu, MIT News Office

today's news March 8, 2013

“With our system
we can make our
robotic leg behav
like a spring or
damper without
having physical
springs, dampers
force sensors."

Sangbae Kim, the Esther and |
E. Edgerton Assistant Profes
MIT’s Department of Mech
Engint

- Searching for solar
systems like our
own

Josh Winn's hunt for
exoplanets may someday
reveal habitable, Earth-like

I ——————————————————
worlds.

multimedia
From biotech to high-
tech ; Videos: More from th
March 20, 2013 Biomimetic Robotics
Birthplace of biotech / ! (4 -
March 19, 2013 i )T{,A _ \ oy o related

Can control theory make i, is the Esther and Harold E. Edgerton Assistant Professor in MIT's Department of
§°ﬁW?r_e_ 9etter? Mechanical Engineering. Sangbae Kim
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Ref : http://www.dongascience.com/news/view/4401/tech
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[l UBM 2012 Survey of Embedded Markets B On or Ahead of Schedule M Late or Behind Schedule Cancelled
3%
15 42% 559,
12.5 ¢
12 11.5 i
9 5 -
6 | -
3 5 -
0
Size of Core Months to Complete UBM 2012 Survey
Embedded Team Embedded Project of Embedded Markets
Q:Your current embedded project team includes how many of the following types of engineers: software engineers, hardware engineers, and firmware engineers? (Textbox
questions.) Total Respondents: NI = 519, MoE +/- 4.3%; UBM/EET = 1594, MoE +/- 2.4%. Q: Thinking now about the last embedded project you completed using NI products*
(no longer in development), how many months did that project take to finish? (Single response question.) Total Respondents: NI = 443, MoE +/- 3.9%; UBM/EET = 1648,
MOoE +/- 2.0%. Q: Was that project completed? (Single response question.)Total Respondents: NI = 521, MoE +/- 4.3%; UBM/EET = 1658, MoE +/- 2.4%.
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- with LabVIEW & NI Q/H|C| = =2
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Size of Core Months to Complete L % NI o UBM 2012 Survey
Embedded Team Embedded Project Caasmsmasmsssssssasaeaas® of Embedded Markets

Q:Your current embedded project team includes how many of the following types of engineers: software engineers, hardware engineers, and firmware engineers? (Textbox
questions.) Total Respondents: NI = 519, MoE +/- 4.3%; UBM/EET = 1594, MoE +/- 2.4%. Q: Thinking now about the last embedded project you completed using NI products*
(no longer in development), how many months did that project take to finish? (Single response question.) Total Respondents: NI = 443, MoE +/- 3.9%; UBM/EET = 1648,

MOoE +/- 2.0%. Q: Was that project completed? (Single response question.)Total Respondents: NI = 521, MoE +/- 4.3%; UBM/EET = 1658, MoE +/- 2.4%.
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High-Level Software

EI- E%7|' O L|;I Flexible Hardware

Integrated Hardware
l and Software Platform
[ J

LabVIEW RIO Architecture.

Analog I/O l

Do 10|
Processor :

Real-Time or sl Specialized I/O l
PCBasec Custom /O l

Bus Protocols l

Platinum
7 NATIONAL ]
}INSTRUMENTS‘ Alliance
Partner

] ; ) IP for Control,
Communication Motion Wireless Third-Party I/O Vision Alliance Partners Analysis, etc.
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NI Supports Your Success

Through extensive services and Alliance Partner networks

- Your Solution N

(
| Your Team
1
1

! I

I .
- Alliance Partners |
Engineering, Services, and More : I
I

Integration and Consulting

NI Services
Training, Calibration, Maintenance, and More

NI Products

Ecosystem
Users, IP Add-Ons, and More
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A Platform-Based Approach to Embedded System Design
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- NI IHC[E A|AF AHAS] 27
- http://www.ni.com/embeddedsystems/ko/
- AR E A 27
o http://www.ni.com/embedded-systems/applications/
.- CompactRIO Of| A C/C++ AtE3}7|(Eclipse &)
- http://www.ni.com/tutorial/14625/ko/
- LabVIEW RIO + & AHHH 7|
- http://www.ni.com/labview-rio/
. LabVIEW FPGA A|Z}5}7|
- http://www.ni.com/tutorial/14532/ko/
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