NATIONAL INSTRUMENTS

N

‘7 NATIONAL
’ INSTRUMENTS'






NI

1976

N

National Instruments

NI

ECU

National Instruments

Telematics



NI

HIL
ECU
MicroNova LabVIEW FPGA
/CNG ECU
Drivven
NI CompactRIO
ControlWorks HIL

Delphi

TRW

EHB
NI
ESP
ESP

Wineman ABS

IAV GPS

TestStand PXI

12
16
18
23

25
27
30

32
35

39
42
45
47

50

53
55

58
63
65
70
73

76
78



NI

DGE TCU

Sony

Lear NI HIL

Global Inventive
J1939 PXI

Autoliv DIAdem
DIAdem

NVH

UFSC NI

Innosive

CompactRIO

NI PXI

NI CompactRIO
NI LabVIEW

NI VeriStand

NI TestStand

NI DIAdem

CAN

CAN

81
83
86

88
92
96
99
102

104
107

m
113

116
118

120
123
125

128
132
135

138
165
171
176
177
178



"..1-*_:1. /
-
‘II
|
b \,-.
A\

1
4
q
&

/

“ NI Veristand

National Instruments

——Jason G. Bauman,
Lear Corporation

OEM National Instruments



NI

National Instruments
NI

National Instruments

RAXRGEFRFRE

MIL, Model-in-loop

R

RN

HILR S 38 iE

Gk



NI

NI

CAN LIN FlexRay

(HIL)

CAN LIN

FM

NI
NI

NI

ECU

FlexRay

GPS

I/O

NI



ECU

Prototyping RCP

RCP

l/O

NI RCP

ECU

NI C

50g

NI
JMAG-RT
NI

Electric motor emulators EME

NI

FPGA

Kle)

NI

I/0

CAN

NI
NI

Rapid Control

National Instruments

USB

FPGA 1/O
NI
EME
NI



N/
HIL
HIL
EMS HIL
EMS
EMS
PXI
NI FPGA DAQ
NI CAN
NI TestStand
EMS HIL HIL
EMS
PXI NI VeriStand
HIL NI FPGA DAQ
EMS

NI VeriStand

HIL

NI
EMS
EMS HIL
EMS
HIL
NI VeriStand
EMS
HIL
e EMS
EMS HIL !
EMS
CAN NI TestStand EMS



HIL Pe

HIL /0
1 HIL l/O I/O
EMS I/O
1.1 HIL EMS
HIL
EMS EMS

EMS

1.2 EMS HIL
HIL
]
EMS HIL
]
o CAN LIN 2.1 EMS HIL EMS HIL
. U HIL EMS
. “ "
. EMS
N ECU TestStand
o ECU
]
]
]
]
]
]
]
]
2 EMSHIL O R

1.2 EMS HIL 2.1 EMS HIL



1.2

. PX|
1 .
EMS HIL
EMS .
CAN
EMS NI
[ ]
2.2 HIL
PXI 1.3
EMS
1.1 NI PXI
PXI PXI PXI
R  FPGA FlexRIO  FPGA DAQ RS232
CAN MCU  MCU
PXI PXI PXI PXI
PXI 1.4
PXI 1/0 /0 PWM /O EMS HIL
EMS
CAN
15
PX| EMS EDAC
PXI 1/O EMS
PXI I/
0 1.6
EMS EMS
"
L]
] 17
| =
._I!IIIIIIII. EMS
iR HIL
L]
18
HIL

2.2 HIL



1.9

2
EMS HIL
I/0
CAN
1/0 CAN I/
O
2.1
[ )
[ )
[ )
[ )
. ECU ECU
Matlab/Simulink
I/O
2.2 1/0
I/O I/O /O PWM I/O
EMS HIL I/O l/O
NI FPGA
I/O
Matlab/Simulink NI VeriStand
FPGA 1/O
I/0 NI FPGA
NI FlexRIO
FPGA
NI FlexRIO 10 A/D D/A I/
O FPGA
I/O
2.3 NI FPGA

"] FPGA
onfiguration File

l fi & System
Definition Filelt)
. RIO

NI VeriStand

FEFIFPGARL K

2.3 NI FPGA



I/O NI VeriStand FPGA
Interface FPGA vhdl
FPGA
NI VeriStand RIO
VeriStand
FPGA
NI VeriStand FPGA Interface FPGA
FPGA
NI VeriStand
2.3 CAN I/O
EMS CAN CAN dbc
CAN EMS CAN
EMS CAN CAN
3
HIL
VeriStand
VeriStand HIL
CAN DAQ
FPGA I/O
I/O CAN EMS
Veristand
3.1 VeriStand
VeriStand
DAQ RIO CAN /O CAN

10

VeriStand

CAN 1/0

I-!i'
i
LS

Al

PN
N

i
E-lilll
(SRS |
B b 5]
LR
T

:‘:
|

Bghre Bt |

o o |

i
g

HIL

EMS 2.4

w
N}

VeriStand

PXI

EMS

4 HIL

TestStand

TestBaselib

PC PXI
VeriStand
HIL
? VeriStand

EMS

NI TestStand

HIL
2.5
EFILib



Capture
ChannelDala

BaseLibVariable

NI TestStand

NI

EMS HIL
EMS EMS
CAN

EMS
ECU

EFI Modules —i

. ECU

NI VeriStand TestStand
HIL NI
HIL
NI HIL
EMS
EMS

LabVIEW 2011
VeriStand 2011
TestStand 2010 SP1
PXI-1045 PXI
PXI-8110 PXI
PXI-78XX R
PXI-79XX FlexRIO
PXI-851X CAN
PXI-6723

PXI-6224

1



ECU

12

National Instruments
TestStand

ECU

ECU

N |

Hardware-in-the-Loop

NI

PXI-7831R FPGA
PX1-6512
ECU

N | FPGA
PXI-7831R

“ While Loop”

Flat Sequence”



1 LabVIEW FPGA

“ While Loop”

48 3

1500

Honeywell

3 LabVIEW FPGA

Lol S bl _mteaimte ] Bodli w4 B |
a = =]
_ .
S ol
I e I
L
3 LabVIEW FPGA
4
up down
t
ni ni
n2
n3 n4 (n2-n1)* t (n4-n3) * t
[
dﬂ.l'l [ e —— e il i
L e o T S ] & S
(1]
4
FPGA
t 0.006ms 3000
0.108° CA
ECU

ECU
NI PXI-6512

13



__APm |
__Arm |
TS
5 LabVIEW
CAN J1939
PXI-8464 CAN LabVIEW
J1939 ECU
ECU
6 19 PXI
7 LabVIEW
7 LabVIEW
ECU
ECU

14

ECU ECU

PXI-PCI1-8331 PC NI
PXI-6229 PXI-6723
PX1-6512 DO
PX|-8464 CAN TestStand
ECU
CAN
ECU 8

9 TestStand

MXI-4

m alEiey
i BE e Tgpve iy Qefgey Jreeleid i [t ol alm sl
Ly~ RN I SRR CHE R BT SO M|
L e e S ] i W reiermn S
pm—r— Ty ey g
e ——
e T, 2.3 4 v i 3, MR
P T, A 4 ok Bt
rur . AELIERT 4 v e
P ' BEE SR -
Feird el ¥
e, SREEITHE
LA T = et TR LT O
Fevetw e, Il S iyt
Fanr Tt S e
prrasiyficfo
o 128
i s R Laonbr of B 11
il o v i £ e 1 — = V7

9 TestStand ECU

ECU

ECU

CAN



CAN

ECUID

ECU

J1939

ECU
ECU CAN

CAN ECU ECU

CAN
CAN

ECU

NI

ECU

PXI-6229 M
PXI-7831R
PXI-6512
PXI-8464/2
PXI-6723
LabVIEW
LabVIEW FPGA
TestStand

ECU

ECU

CAN

ECU

ECU

ECU

LabVIEW

NI

I/0

PXI-CAN

15



MicroNova

NI LabVIEW FPGA

MicroNova

12

NI LabVIEW FPGA
HIL

16

HIL

LabVIEW FPGA

Orazio Ragonesi  MicroNova AG

LabVIEW

Hardware-in-the-loop, HIL

HIL 12

HIL

ECU
HIL

HIL

PXI-7831R 170

LabVIEW

12

CPU

I/O

HIL



12

HIL

modulator, PWM

HIL

I/0

converter, DAC

HIL

°12 V

HIL CPU
Pulse-width

Digital-to-analog
16

LabVIEW HIL
HIL

HIL HIL

NI LabVIEW FPGA
PXI-7831R 170



/CNG ECU

PXI ECU
3.9% ECU
Simulink CRIO
ECU
Simulink  LabVIEW
ECU CRIO PXI ECU
CRIO
MAP ECU
Simulink
PXI ECU
PWM
CompactRIO CRIO ECU Hardware in Loop,HIL
ECU

ECU Simulink

18



ABS ESP ECU
ECU
NI PXI CompactRIO
PXI CNG/
ECU ECU
1
ECU MAP
MAP
ECU
Matlab
MAP
ECU
> ECU
MAP > MAP (new)
A
A A A
A A A A A
> ECU > MCY
- }
ECU
> ECU >
1
Rasmussen
Powell Hendricks

Simulink
ECU
PXl ECU 2 a
CompactRIO ECU PXI
ECU [11]
—— CompactRIO CompactRIO
ECU I/O PXI PXI
ECU
PXI ECU 2 b
ECU
ECU PXI
ECU
ECU
PXI
il . - L2 i )
Ao L| e
i | | H _‘—I-_::-,_
" . mm b x
Q\,DJ - = | QE}.:_... i O
ARER I.'| I I";-I I ! L AmE = ;'-I 'r"‘“_':'?
1_. —pre I_:"' -:.l
| M -
|F|- |."_.' JI:, ! 4:.‘.
frmea| | _- L :...:r_..
# Wl | | f=l=]
a ECU b ECU

2 PX! ECU

19



PXI ECU
3 a PXI ECU
Al MOD1/TCO
AO MOD3/A00

ECU CompactRIO NI RIO
FPGA LabVIEW
FPGA
/
ECU CompactRIO
FPGA CompactRIO ECU LabVIEW NI
LabVIEW FPGA /O RIO
PXI ECU /0 HDL
PXI ECU 3 b
PXI1 6602 ECU
ECU ECU
PXI 6259 LabVIEW 1 Matlab Simulink  ECU DLL
CompactRIO

2 LabVIEW CompactRIO Ivbit
CompactRIO 1/O

3 LabVIEW CompactRIO ECU DLL
CompactRIO
4 SIT CompactRIO Ivbit
5 CompactRIO Al
CompactRIO
6 PXI CompactRIO Al
3 PXI ECU AO
PXI ECU
LabVIEW DAQ
PXl ECU 15000
ECU CompactRIO Al 10kHz
PXI|
AO PXI LabVIEW
CompactRIO 4 PXI ECU PXl ECU
PXI ECU
15° 7° 4500 r/min
LabVIEW Real-Time RUN 5 a b

LabVIEW Csv

20



el [

A

K i V \ i 1 i
El EE XN EF BN AN IE
a b
5 ECU
PXI ECU
6 ECU
1000 r/min RUN 6
ECU 1-4 2-3
2
1
2 PXI ECU
ECU
3 CSsvV
<3.9% ECU
PXI ECU PXI
ECU
PXl CompactRIO ECU n
5000 r.min" Throttle 17 Pm 43kPa
8 9°
n Pm Mass Fuel 0O,
T HC CcCO NOx AFR

PO Simulink ECU CompactRIO
ECU PXI ECU
LabVIEW
n 5000r.min” Pm 43kPa 6 9°
Simulink ECU
7 a Simulink b ECU
+ Wi EEN e Ganlsl -{

aE L2 ANE 24§

a Simulink

»

1 5000 r.min’ Pm 39kPa
10
Simulink

5000 r.min" Pm 39 kPa

43 kPa 48 kPa 54 kPa 10

MAP Simulink
<0.5%
2 10 A B
1 HEWRGINR

Wicn Theoile Ps ) Limulink & W ECUn T R

rimtn’ kPa { i { i e
LieL ] 1 L] [ AR EEAIE as onE02
W A ATT L000.065 158862 OxITEI
12 AUE 208 00015 1.B31963 DOkEAE2
] AR 260 L0001 86 [t DONES29
18 AURE 20 SO002RT 2083171 DO IETE
21 AWFRLAR2 S0 R4 IS EIE S L]
24 AR 204 SO0 AR 2.1ETHE HATED
a7 A0RTRT S0 58 079332 0005867
Al AT G0 D00 AT [l B e Oi426%
Ek} D00 IRT S000, 7RO (il P45 ] i S

21



22

P2 Simulink {305 SHUECURE R MR E-T A TR

BHRERHTE N RETE %

= i 1418780 B2EET
AFR 000608 000005213
Masa Fucl/ v MR8 BTG
oIV 006807 B00113

Fol kW 011 596897 0201758
Tim O3ITIBG 1165263
o/ g 254 OIS
Ll BODDI03E w721
NOY W BO0GBIZSS 000013267

i - i

PXI

RNRETR
R

ECU

[ == ]

m
Eg | axzw. wpw || muessn |

@

R
ECURE

@

® @
Mcu

RERRAFR
(ERUHE. TH)

ECU

ECU
ECU

PXI-1042 PXI
PXI-8196
PXI1-6713
PXI-6259 M
PX1-6602
PX1-6541

NI 9103 CRIO
NI 9014

NI 9215

NI 9263

LabVIEW

LabVIEW RT FPGA
NI RIO

SIT

ECU

Simulink

Simulink

PXI
3.9%
CRIO



Drivven

Carroll G. Dase  Drivven

2 500,000
CompactRIO 15,000

FPGA
National Instruments NI
CompactRIO LabVIEW I/O
2004 Yamaha YZF-R6
CompactRIO
Drivven
2004 Yamaha YZFR6
15,500
4ms 1 |/O
CompactRIO I/O
22 12 2 VR
FPGA 2
/
IP
NI CPU

2010 NI Drivven NI Drivven CompactRIO NI



ECU

CompactRIO
200Hz
FPGA VI
ECU
700
ECU
CompactRIO
LabVIEW
90%
ECU
LabVIEW
CompactRIO
CompactRIO
LabVIEW
alpha-N

24

0.3

ECU

Ve

14.7 1

Alpha-N
alpha

alpha-N

CompactRIO LabVIEW

2 500,000
ECU
CompactRIO 15,000
3 CompactRIO
LabVIEW

NI CompactRIO Drivven

LabVIEW
FPGA



National Instruments

Real-Time NI Vision Development Module

* 10%

0.01mm

CVS-1454 Sony IEEE 1394 NI LabVIEW

° PLC
o
1280 x 960 Sony
LabVIEW Real-
Time
TCP/IP
FTP
NI
Compact Vision System
CVS
10%
IEEE 1394 Sony Nikon
Advanced lllumination
NI CVS
CVS PLC

CVS

25



Window PC

NI Vision Assistant

Vision

Assistant NI
CVS LabVIEW
NI CVS-1454
NI
NI
NI LabVIEW
Compact Vision System
NI

NI

26

CVS LabVIEW

Compact VisionSystem

LabVIEW

CVS-1454 IEEE 1394a NI Compact

|[EEE 1394
LabVIEW
NI LabVIEW Real-Time

NI Vision Development Module



/

LabVIEW PCI-6602 32 80MHz

NI

PC

CMP

CYP

TDC

1,21

IG

TDC

NI

TDC

[3]

1.1

ECU

ECU

1.2

27



PC

2
e
gL e MIEE R
.
i BEii]
1l )E'%
|k ‘
i ﬁ ;'5 PC #l
(=l s
Yoy |
&5 PR e B REEFR
2
CYP TDC
CMP
LM393
CD40106
NI
PCI / PCI-6602 8 32
80 MHz / 50 ppm
/
P PC 1.7 GHz
2
2.1

28

LabVIEW

2.2

.EXE
3
System HDS

NISSAN SR20DE
X431ME

3.1

EXCEL

.mdi

LabVIEW

2 4i

Honda Diagnostic

EQ7200
MOT-240



2.4i
26.3 451
1.015%x 105 Pa HDS
+05° £1°
85
+ 2 rmin-1 1400 rrmin-1 100 rrmin-1
2000 rmin-1
HDS * 5 rmin-1
+ 0.5
0.3° 1.2%
HDS
0.9° 3.2%
+1°
+ 1°
3.2
27
50 1.01% 105 Pa
85 2000 rmin-1 2 min
2.0iSLA MOT-240
10 rmin-1
0.1° 8.1 rmin-1
0.5% 0.4°
3.1% X431ME
8.0 rmin-1
0.4% 0.5°

3.2%

4
PC 2.4i
HDS
+ 1° + 5 rrmin-1
EQ7200- MOT-240
X431TME
0.5° 3.2%
EXCEL
3 4
/
[1]
) 1997 19(3):52 55
[2] LPG
2004 35(3) 34 37
[3]
(4]
2005 31(6) 36 39

2000.

29



NI CompactRIO

Vijay Jayabalan-Captronic Systems  Anu Kalidas-Captronic Systems  PVT. LTD.

LabVIEW PLC
NI CompactRIO NI LabVIEW
0.3s
Data acquisition system, DAS
4000A 24V
30V/20A
/ CompactRIO



Pl

(Proportional integral, PI)

6
60s
CompactRIO
LabVIEW CompactRIO
250kW
EMC

LabVIEW

CompactRIO

PID

FPGA
300ms
CompactRIO LabVIEW
LabVIEW
PLC
EMC

NI cRIO-9082 RT CompactRIO
NI cRI0-9263 CompactRIO

NI LabVIEW

31



National Instruments LabVIEW
PC

1.2

PCl16221

11 1.3

32

PC

PC



2.2

LabVIEW

ECU
LabVIEW

CAN

PID

20
PC

3.2

I/O

3.3

4.2

5.1PC
PC

PID

33



LabVIEW

i

While 8
LabVIEW

M

LabVIEW

34

CHIG L

PC



NI cRIO

A pAdadFamin duia

e e L

wocn NN e

m SEaD EFEE N

L
| osouor

- Ll L
| BEASEN

cRIO

LabVIEW

AVL

Ricardo

Schenck

NI

cRIO

35



Schenck

Schenck .
1 2
== i_’_
2007 1
NI cRIO
cRIO NI9237
50
cRIO
cRIO NI9263
cRIO NI9237
50
cRIO
3.
1 3.1 cRIO
cRIO NI Compact Reconfigurable /O
cRIO NI9263
FPGA
1/0
/ cRIO
40 70 509

/O 2300Vrms



250Vrms
3.2
2
10~30HZ
400 1000
2 3
NI
cRIO
8 AD N19201
N19237
NI19263 NI9401 NI9485
[
Wiges
& E
E fit
it
® =S
® #l
'-- ........... CRIO fEHIS R L Mt NRR—
2
3.3
LabVIEWS.2 Real-time FPGA
PID
FPGA HOST PC

I' L 1 il =
[ CRIO #1418 HOST 126 |
; T 7 [ FPGA interface :
; | CReT BEASLISHISS Flob 125 ‘ ;
5 Il [ [ E
' EREMEES ., fhSE ‘ I H & 3T ;
' AaiL SR&E #i ;
3

4.

4
50

16HZ 5

176
6

b.
1 NI cRIO
2 cRIO
3 LabVIEW \VC

37



NI9263 4 100 kS/s

NI9237

NI19201 500 kS/s 8 C
NI9401 8 100 ns

NI19485 8

LabVIEW

Real-time FPGA
PID

38



Kurt D. Osborne  Ford Motor Company

LabVIEW
ECU
NI LabVIEW Real- Time LabVIEW FPGA NI
(FCS) CompactRIO
P2000 LabVIEW PXI HIL
HySeries
Ford Edge
1992 Ford Motor sy i s
\
ECU
CompactRIO FCU
ECU 1/0
CompactRIO

39



HIL NI PXI-1010
PXI/SCXI NI PXI- 8186
PXl SCXII/O
CAN CompactRIO
LabVIEW Real-Time
GUI ECU

CompactRIO I/O
CompactRIO

LabVIEW Real- Time Module

RTOS
NI cR10-9002 NI cRIO- 9012
LabVIEW Real-Time
Pharlap RTOS VxWorks
RTOS RTOS
CAN
I/O LabVIEW
CAN
CompactRIO CAN
CAN
VxWorks cRIO- 9012 CAN
CAN API CAN
NI Measurement & Automation
Explorer (MAX) CAN
CAN

CAN

40

LabVIEW Professional
Development System
LabVIEW Real-Time
LabVIEW
FPGA FPGA CAN
/O LabVIEW
LabVIEW

LabVIEW

NI Real- Time Execution Trace Toolkit

NI Real- Time Execution Trace Toolkit

LabVIEW

Microsoft Visual SourceSafe

LabVIEW i

check-in  check-out

LabVIEW
LabVIEW

LabVIEW

LabVIEW
LabVIEW
LabVIEW
\

LabVIEW VI
10 \ HIL
NI LabVIEW
TDMS



NI DIAdem
DIAdem

NI

CompactRIO abVIEW

NI PXI-1010 PXI/SCXI
NI PXI-8186

NI PXI-8513

PXI

NI cRIO-9012

CompactRIO FCS
HIL

NI LabVIEW Real-Time

LabVIEW FPGA

it —— NI CompactRIO
.[:-I'=' - G o
gl Bl Speeeeene E N . NI DIAdem
il (107

Faat b

HIL VI

CAN

41



ControlWorks

Sung-Up Hwang

NI

ECU

NI LabVIEW
MathWorks

HIL

BMS HIL
BMS
Simulink LabVIEW
NI PXI

BMS HIL

NI TestStand

42

HIL

ControlWorks

LabVIEW

LabVIEW

NI

NI

NI

BMS HIL

NI TestStand

Simulink

BMS

NI PXI
BMS

BMS

LabVIEW



PXI

BMS ECU

ECU

BMS HIL

'..:' —————  Control Compater

Fral-Time Simulator (F3I)

- Cell voltage Generstor

- Sigral Conditioning Unit

A Error Simlation Unilt

3=

Povner Supply

- ©

ECU

NI TestStand

3 BMS HIL

FPGA

PXI

i 5 = A
[ [ ENE far Sy WE UE B
I, ol { LB f:- Wy w8

i

RN SRR T =

L

fy— J——

4 BMS HIL

EnEg = 1L
. - G
o =
s ]_EH—E’ . -
5 LabVIEW
FPGA FPGA

6

- e e e -

- - - - - -
- il
- - - - S
- e

- e =

- e —
- - i P
- o e ey
- - - - -

- e e -

- wm = o —
- o s e e
- . . - ==z
- -I - - -

- e = = =

FPGA

NI TestStand 7

7

43



44

8 NI TestStand

BMS HIL

NI
LabVIEW LabVIEW
Simulink
NI TestStand
BMS

PXle 6366 PXI

NI LabVIEW
LabVIEW Simulation Interface Toolkit
NI TestStand



Robert Repas  Racing Green Endurance

CompactRIO

Racing Green Endurance
SRZero

SRZero 16,000

Racing Green Endurance
Radical SRZero

Radical SRZero

Radical Sportscars SR8

140- 200
400

RGE
SRZero 2,400 124 / 200

Radical SRZero

Radical Sportscars SR8

140- 200
7 0 /
100 /
400
(N1) CompactRIO
CompactRIO

Radical

62
248

45



FPGA

CompactRIO

CompactRIO

FPGA

MathScript RT Module
Ricatti
LabVIEW Real-Time

CompactRIO

46

NI

FPGA

Pan-American
— 16 000
000 CompactRIO

CompactRIO
NI LabVIEW Real-Time

26



100KW

NI
NI
NI

NI

NI

KON | ——

SEBO ke

1 4 S




R 25 R
2% AT
‘Eﬁm |
A4 WL
5 LD
R ) TEh kT
25 TEDS
T
A T

48

1. NI
2.
PXI
3. NI
NI DAQ
RS485 GPIB
RS232 PLC
3
IKFRAL i 2% R TR
HLT 13 2R H B R
T h h
\ 4 \ 4
PCHMEHED
GPIB#:N W
T PXI-1042+PXI-8186
EZ0 S
PXI-6040E iakala
A
v v ,
15 5 IR I PLC | [ mngs
SCXI-1000
Bp R HHLBE SR | HHBES
SCXI-1102 SCXI-1303 Fiifls
Bi R A IETE T AR AIEMET
SCXI-1102 SCXI-1308 [T | WA WE. WiE
LRI R HOLPE SR | HHPEE S
SCXI-1581 SCXI-1366 il
2k AR AR Ak HLER i AR AR
SCXI-1166 SCXI-1366 SRR RS
3




NI DAQ

863
NI
T00KW

NI
PID

NI LabVIEW

NI Developer Suite NI
PXI-1042  PXI-8186 PXI
PXI-6040E 12 500KS/s
PXI-6704 16 32
PXI-8423/4 4 RS485
SCXI-1000
SCXI-1102  SCXI-1303
SCXI-1102  SCXI-1308
SCXI-1581 SCXI-1300

4 SCXI-1166 SCXI-1366

L L L L =
L infe o njfjen  min . AZfe._ . sfee. em - W
| e SN eviens @ et EEE tes 6 oo @ WERA T
Ry R — i - E
o B et e T | i e ey

LI R T TTY ——r
;

49



NI

Magal Engineering
OE

Solutions

Magal Engineering
and AP Driveline

50

Paul Riley = Computer Controlled Solutions Limited

LabVIEW
NI LabVIEW
LabVIEW NI
AP Driverline
OE

Computer Controlled

NI :
Magal
NVH (50Nm)

NI CompactRIO

(800N M)

20



e Intel 3.2GHz
e NI 7811R (FPGA)
¢ NI CompactRIO
e NI
e NI 32 (sourcing)
* NI 32 (sinking)
e Baldor
e Baldor
¢ Alpha 220:1
[ ]
]
CompactRIO

24

LabVIEW LabVIEW FPGA
TDMS XML

0.0004

NI DIAdem

800

FPGA

LabVIEW

LabVIEW
LabVIEW 8.0
PC
FPGA

CompactRIO

24V CompactRIO

CompactRIO

100fV

FPGA

PC
PC

FPGA

PC

24V( 24V

FPGA
95%

51



16

NI LabVIEW
N
LabVIEW

NI NI NI

NI 7811R (FPGA)
NI 9148 CompactRIO

NI 9235

NI 9476 32 (sourcing)
NI 9425 32 (sinking)

52




Delphi

NI CompactRIO

LabVIEW CompactRIO

Virtex-b

Kim Eung-Soo Delphi

NI CompactRIO NI LabVIEW
NI LabVIEW
cR10-9024 4GB
800MHz CPU
usB
4 NI9215
2 NI9853
ECU CAN
N19474 8
PWM
EPS ECU
8 NI cRIO-9116 Xilinx N19269
FPGA
NI
cRI0-9024

VxWorks

512MB DRAM
RS232
8
CAN
ESP
PWM

CompactRIO

53



CAN

FPGA
FPGA
PC LabVIEW
1 8 N19215 CAN
NI9853 FPGA 100 p s
EPS ECU PWM 0 km/

h~250km/h: 1.41Hz~353Hz 50%
(N19269) EPS ECU

FIFO
(cR10-9024)

FPGA
NI 9269 10V

TCP /1P

54

PC

FPGA

VxWorks

PC

PC

FPGA

50

LabVIEW

CompactRIO

CompactRIO

LabVIEW CompactRIO

cRIO-9116
cRI10-9024
NI 9215

NI 9853

NI 9474

NI 9269 10V

NI LabVIEW

CAN

cR10-9024



TRW

Mathew Eurich Wineman Technology Ed Sekel Wineman Technology

LabVIEW
PLC
NI LabVIEW
OEM Wineman
TRW

PXI

TRW

0 10000RPM
0 60LPM

NI PXI

TCP

PXI

ubP

RS-232

0 20MPa

PXI
PXI-4472

55



LabVIEW

TRW

FFT

NI

LabVIEW

FFT

PLC

TRW

TRW

16

56



NI PXle 8133
PXI-4472

LabVIEW Real-time
NI Teststand

57



EHB

He Huang Hefei University of Technology

LabVIEW PXI]

EHB
EHB
LabVIEW
PWM EHB
NI PXI-8464CAN NI
PX1-6289
NI PXI-7851R FPGA
Veristand
DYNAware
ESP
brake-by-wire
EHB ESP ABS ASR ESP

58

EHB



LabVIEW
(DAQ) 5V
12V PWM
2 100HZ
15 89
LabVIEW
PWM
-0
ol
L ui
D O
T
| svigiav
L -..'.J'!'l'ﬁ
s
L
I Rt
FXI-6159
1
REME D THRE N
L}

DYNAware

(HIL)

—

TFTY ]

R

oy Bl £ 49 8 A

NI

3 ESP8.0 HCU
EHB
NI PXI-
8464 CAN NI PXI-6289
PXI1-8196
DMA NI PXI-7851R /O
HCU
NI
b= d
= |II
e ] M = -
3 —_

LabVIEW NI VeriStand
LabVIEW

DYNAanimation

ActiveX

VeriStand VI Workspace VI

VeriStand FPG

Tesis DYNAware

NI VeriStand
DYNAware Tesis

Workspace LabVIEW

Al/O FPGA

DYNAware

DYNAanimation

59



— VeriStand
I = =-[ ! System Explorer Window Primary
——— = Control Loop
;__'-_—_ ; Q 100d sec Model Execution Loop Tms
= ' "ﬁ Veristand
4 5
DYNAware
ez}
:':_ R ® o MO
- r _;;"_
— E—
Pem———e ———— o
B e ec | |SGRRL
ey e e ||
i L=
EHB 7 VeriStand
NI-CAN NI-DAQ
Stimulus
EHB Profile Editor Logging file
PD TDMS
PID
HCU
6
; . -
il ] ar
WmEY Ilﬂ‘li.‘illl -ml — -'E'ﬁ
B ) (e
= : =
I—';n'“‘l‘.‘-"“i- anwn|IEPGY L y 2
|_banus T @ e
Emz - -
o
8 VeriStand DYNAanimation
6 EHB Workspace VI VeriStand
EHB Simulink/Stateflow Simulation Time Animation Data Display Data
DYNAware ActiveX
Real-Time Workshop VeriStand DYNAanimation
dll

60




e

DYNAanimation

9 ActiveX

DYNAanimation
Animation Data

Display Data

R il 1

Ll _E-::f-{;j

U TR O i T | DA l FIEA

10 FPGA I/O
ESP
8 PWM 2 PWM
VeriStand PXI-7851R
8 PWM 10 PWM
FPGA VI VeriStand 7851R
fpgaconfig 2 PWM
VeriStand FPGA 1/O
DYNAanimation
? 80km/h
11

VeriStand

1

NHTSA 126
VeriStand
0.9
0.7HZ
400ms 12 A
80km/h 0.3g
. I . Siusoldalinput: |
_,-F lu.rﬂxiwmm{:md-hy};
]t T R e DL T EEL RS
i ; T lsoms@elsy |
E of- ol
" EERL e R
0 SR e 111 TR e ________________
* [T 1 8 : ,j, 3
(TR T
12
80km/h -
—> 15
$
1 yaw rate
35%
0.5A J
175 yawrza(;fg/0 _—
NA
— 65A  300deg < ———>
13
VeriStand

VeriStand

VeriStand Engine

61



6/6 www.ni.com

FPGA
FPGA

EHB

PXI-8464CAN
PX1-6289
PXI-7851R FPGA

LabVIEW

Veristand

62

1/O

NI



NI

A. Ashok Kumar Soliton Automation Private Limited

Vision Builder

Syniem Bomdy

NI

1280x960

N/
10
FireWire
12
NI-IMAQ 1394

63



Module

64

NI

IEEE1394

Vision Development

NI

LabVIEW

PCI8252
NI

NI Vision Builder

NI

NI



ESP

N/ LabVIEW PXI  cRIO
ESP

Electronic Stability Program, ESP
ESP
ESP
ESP
ESP
NI PXI cRIO NI LabVIEW
ESP PXI
LabVIEW cRIO
LabVIEW ESP
LabVIEW
NI 15
Tms
1
ESP ESP

ABS
TCS AYC ESP

65



20M
4.5 ESP ESP

20

ESP

ESP

XPC PX| dSpace

XPC
dSpace PXI
NI PXl ¢cRIO
ESP
1)
2)
3)
4)
ESP ESP
2 ESP
ESP
1) PC
2) PXI
15
3) ESP cRIO
ESP
4)

66

5)
LabVIEW
ESP 1
= 1
‘ ) Ni-o205
I:l'z’ @ > NI-9403
Pxi-8a61 |4 NIeg53
:lI:. LAN AN [ ) LAN
1 ESP
Tms
ESP
ESP
ESP
1) LabVIEW
PXI
15 2 15
3 3 4
1
15
2)
cRIO LabVIEW



Fyn Faa
5 -
s “"‘-\Yn
A !
1‘}11 2:9_, ld’
8 L‘:{_‘:ué .
L
3 ESP
ESP
1
PXI
1)
2)
3)
4) CAN
PXI
1)
2) M PX1-6229
3) PXI1-6722

4) CAN PX1-8461 CAN
2
cRIO ESP
NI1-9205
NI- 9403
NI- 9403
CAN N19853
CAN
3
Bosch ESPS8.0
ESP
3 ESP 4
cRIO
PX!l cRIO

3 ESP 4

4 ESP

ESP

LabVIEW

1)

67



3)

4)

NI-DAQmMx

ESP

Y

A

70

5 ESP

PXI

2)

Tms

68



10ms
10ms
LabVIEW
=
et = §
9
3
ESP
CAN
NI cRIO
ESP

5 ESP

ESP

ESP
1)
2)
3)
4) ABS
ABS

ABS ESP ABS

10

5%

ESP

SERERERERERIRIERS

10

NI
PXI cRIO
ESP

PXI-6229 M
PXI-6722
PX1-8461 CAN
NI-9205 32
NI-9403 32

NI19853 CAN

I I I B L R
EL LT

ABS
LabVIEW
ESP
ESP

ESP
ESP

16
U s /

69



ESP test
platform

ESP

ESP

70

Zhenhai Gao

PXI

Test procedure

Evaluation and
analysis creteria

Data acquisition
system

JOSUBS
991A8p DVQ

21eMY0S DVA

ESP

Jun Wang Aixin Cui

ESP
LabVIEW

ESP

Jian Guo

ESP

ESP

Jilin University

Electronic Stability Program

CAN

ESP

TRW

ESP

ESP

ESP

ESP
ESP

NI

ESP

NI PXI



ESP
ESP
ESP
1. ESP
2.
3.
ESP
ESP
ESP ESP
ESP
GPS
2
ESP test Test procedure
platform
Evaluation and

analysis creteria

Data acquisition

system

) )
> >
o o
o n

(@]
AE
g |5

5

(0]

1 ESP

LabVIEW PXI

Hand-wheel angle sensor Trigger switch

ﬁ‘%ﬁ?’

Fressure sensor
Biaxial vehicle speed

sEnsor

=
—"

—

GPs Gwroscope

2
ESP NI PXI
PXI
ESP
PXI
220V 12V
12V 220V
PXI
220VAC
12VvDC
3 220V PXI
4
LabVIEW
LabVIEW 1O
20Hz

71



In-vehicle battery

12vDC

Inverter
12V DC >> 220V AC

. Voltage stabilizer = " '
’ PXI chassis ] 220V AC >> 120V DC 1 1 | .ur 1
12vDC L] &
] i
h- 1 8 — i
[] - ] - - - -

3 4 ESP PXI

8 ESP

ESP ESP
ESP ESP
ESP

PXI ESP

ESP 863
Al RS232

7 8 NI PXI
7 LabVIEW

72



Wineman ABS

Wineman Technology Incorporated

NI FPGA
COTS ABS
ABS
18 ABS
LabVIEW NI SCXI NI PXI NI R FPGA
LabVIEW
ABS
Intel Core 2 Duo T4700 2.16 GHz
. ABS (UUT] 4GB RAM NI PXI-8106
. UUT NI SCXI - 1102B SCXI -1104
. UUT 80 NI PX| -6259 M
DAQ NI SCXI-1001

DAQ
UUT NI PXI -2569 100
uuT

. 18 UUT 90

73



10 16VDC

100 3b0Hz 2 98
PWM
VI FPGA R
FPGA FPGA FPGA
18 5
X X
/ PWM
FPGA
FPGA
NI PXI-7833R NI C
85 PXI
FPGA UuuT uuT
NI 9151 R NI 9425 C
PXI-7833R
FPGA
LabVIEW FPGA
LabVIEW FPGA
VHDL HDL
3
WTI LabVIEW
1
uuT NI FPGA
uuT 2 NI FPGA
COTS
ABS ABS
VI
UuT VI UuT VHDL

uuT FPGA

74



Wineman

Wineman

VHDL
FPGA

NI PXI-8106

NI SCXI - 1102B
NI PXI -6259

NI PXI -2569

NI PXI-7833R R
NI 9151 R
LabVIEW

SCXI-1104 32

RIO

75



AV GPS

Etienne Frenette Daniel Cox Averna

Hans-Joachim Tepper Jeremy Goddard  |AV Automotive Engineering

NI PXI

GPS

NI PXI

[AV

AV
AM/
FM,RDS, TMC,DAB/DMB,GPS HD Radio
IBOC

AV

76

RF

Averna

AV

VA

[AV



NI PXI

AV National Instruments “
Averna AV Averna " 1AV Hans Joachim Tepper
o “ NI PXI
URT Averna URT
NI PXle-1065 NI PXle-8106
NI PXle-5672 NI PXI-5661 »
2GB/s
NI
LabVIEW
DC/AC AGC
NI
|AV
GUI n—
[AV
[AV GPS L ==
|AV NI PXI
IAV ; L -2 -
Fue W
|AV

NI PXI GPS



TestStand PXI

Wilfried Noffz Certified LabVIEW and NI TestStand Developer NOFFZ ComputerTechnik

NI TestStand

DVD

NI TestStand LabVIEW NI PXI

Johnson Controls
1

Rear seat entertainment RSE

DaimlerChrysler RSE 1 DVD . l/O THD SINAD
2 Thin film transistor TFT e DVD
Opel .
TFT o I/O

. NOFFZ Display Test Toolkit

o MMI
[ ]
e TFT DaimlerChrysler
Changeover
Johnson Controls
TAVT
NOFFZ
DVD AVS TAVT
TFT

78



DVD TFT e PXI-8420/4

PXI
GPIB
i . CAN

. CAN

N| TestStand . LIN
/O (GPIO)
NOFFZ
I/0
]
NI TestStand
Limit

]

editor NI TestStand
NI TestStand
NOFFZ Display Test /O
Toolkit NI TestStand
TFT IR
NI TestStand
NOFFZ Display Test Toolkit NI LabVIEW
LabVIEW
. NOFFZ
]
. RSE TAVT
]
(RSE) NOFFZ
6
RSE Johnson Controls
DVD
NI PXI

e PX|-1045
e PX|-8176 GPIB
e PX|-6052E
e PX|-5431
e PX|-1411

DaimlerChrysler

79



Rear Seat Entertainment RSE

NI TestStand

PXI-1045

e PXI-8176 GPIB
e PXI-6052E

® PX 1-6431

e PXI-1411
e PXI-8420/4

80



DGE

TCU

Stephan Tarnutzer DGE

NI/

HUGHES Telematics
HUGHES Telematics
DGE
TCU
TCU
OEM VDS
TCU

HUGHES Telematics DGE VDS

CAN TCU

RF

Telematics control unit, TCU

National Instruments PXI LabVIEW
Vehicle drive simulator, VDS TCU
TCU
GSM I/0
PC
PC LabVIEW

Graphical user interface, GUI

*TCU

GPS

I/O

GUI

81



* GPS

. CAN

National Instruments
VDS

VDS
LabVIEW VDS
GUI GPS
GSM
VDS
VDS GUI
NI

LabVIEW VI

82

VDS LabVIEW
LabVIEW NI
NI NI PXI-8105 2.0 GHz NI
PXI-6259 M NI PXI-6602 /
NI PXI-6723
NI
VDS
VDS TCU
TCU OEM VDS
VDS
OEM
TCU
VDS
OEM
VDS



Hisafumi Nishida

NI HIL

ECU

e

B

p

NI LabVIEW PXI
ECU

“/

ECU

ECU

ECU

(X-by-Wire)”
(LIN) (CAN) FlexRay

CalsonicKansei
Sano

ECU Peritec
ECU

HIL

83



LCD
NI PXI-7833R PXI-
4070 DMM PX1-5402
PXI-8464 CAN PXI-2569 PXI-
6251 /O PXI
NI LabVIEW
HIL
LCD
LabVIEW

84

DMM

NI TestStand
LabVIEW HIL

HIL

"Xy _ "

NI
LabVIEW NI TestStand

N S O T R
CAN

1 MIL HIL PXI
9 XY I[EEE 1394
3 XY LabVIEW
4 LabVIEW

LabVIEW, NI
5 HIL TestStand

NI HIL
ECU

HIL

ECU



ECU

ECU

85



Sony

Koh Chee Lit Sony EMCS

Blu- ray Disc BD

Blu-ray
Disc Association BDA
LabVIEW PXI

GPIB

86

NI PXI

NI LabVIEW PXI

PX

LabVIEW

RS232

PXI

LabVIEW

LabVIEW

RJ45
Windows

Device Under Test DUT
LabVIEW

Radiation

IR

33%

USB

NI

NI PXI

Infrared



PXl

Y Pb Pr
24 8
7+1
LabVIEW 8
Root Mean Square RMS
D
HDMI

NI

1/O

USB

LabVIEW PXI

NI TestStand

NI PXI-5922
NI PXle-1435
PXI-4462
PX1-6259
NI LabVIEW
NI TestStand

USB

24

NI

87



CAN

NI

CAN

D o1~ WN =

CAN
CAN

88

NI

LabVIEW

CAN

CAN

NI
PXI
3V-12V
6624
PXl-6624
PXI

Counter1

PXI

32

PXI

PXI-

Couter0



PXI1-6233 4 10V
PXI1-6713 8 10V
PXI1-6713 PX1-6233 2
PXI-6528 PXI-6528
I/0O
CAN CAN
CAN
CAN
1
|¢ ¢ ‘ ‘ “ ITS-192
1/0 !
P PXI PXI PXI
6624 | | g528 | | 6233 | | 6713
|
1
NI LabVIEW 8.20
LabVIEW
NI
CAN

CAN

89



CAN

3. CAN

CAN

90

CAN

CAN CAN

CAN CAN
ID
7 CAN
1 CAN

5
BEERRRAE T R
EEEEEEEE ) EEREN 8
.
7 CAN
AA75 01 0x01 --
AA75 02 0x01 --
AA75 03 0x02 --
AA75 04 0x02 --
AA75 05 0x01 --
AA75 06 0x01 --
1 CAN
QC/T 727-2004 CAN
CAN CAN
LabVIEW



PXI-6713 8 10V

PXI-6528 I/O
NI PXI LabVIEW
LabVIEW
[1] . LabVIEW 7 Express [M].
2004.
(2] . M.
2004.

(3] , . LabVIEW [M].

2005.
PXI-6624 32 PXI

[4] National Instrument Co. LabVIEW Programmer

PXI-6233 4 1oV Reference Manual[Z]. 1998.

91



92

National Instruments

Kline

Labcar

9~16V
0~30V
CAN/LIN/Kline
CAN

LabVIEW

LabVIEW
I/0 CAN LabVIEW 8.20
5. KL30 KLR
KL15 KL50
6. CAN Kiline
CAN/LIN/
CAN+  CAN- Boot loader
7
8.
National Instruments
LabVIEWS.2



LabVIEW

Bt gctE

N LA
BehATHL
Hatirs

Bl 55
sk i

—

W HFVOF |

-]
il HARRE A |l
N T o

HSCAN | PCI-

el
K2 sk

LSCAN <+>| CAN/XS2

[ =
. K2
e [T ]

0 i |-

R

LabVIEW T.#
HLIRE &

USB

PCI

LAN

I/O

PWM

I/0

J2602

Kline

LAN

PWM
CAN PCI-CAN/XS2
29 CAN ID
LIN USB-LIN
LIN

PWM

CAN LIN
M

CAN

LIN 1.3 2.0

Kline

93



5
4 8
HSCAN MSCAN HSCAN LSCAN CAN LIN
CAN Kline
LabVIEW 8.2
5
3
[RRRE | HRgonE | WgunE e || susn | oamrsn a
3
Vi VI TestStand
1
4 4
Vehicle Speed Wiper Number
.dbc
df CAN LIN
K-Line
VI
5
4
2
4
6
/ LabVIEW
TestStand

94



NI I/O
CAN LabVIEW

Labcar

PCl-6289 M

l/O
PCI-CAN/XS2 CAN
LabVIEW

95



Lear NI HIL

Jason G. Bauman Lear Corporation  Darryn LaZar Wineman Technology Inc.

NI VeriStand

NI VeriStand PXI
HIL
NI Veristand Real Time
HIL

NI VeriStand

Stimulus Profiles

NI HIL
HIL
NI VeriStand HIL
HIL
/O

N |

96



VeriStand NI

NI VeriStand HIL
VeriStand
NI HIL
o _ HIL
HIL RF
N | RF
VeriStand NIFHIL
NI
NI VeriStand PXI HIL
NI RIO NI VeriStand NI
HIL l/
@) FPGA NI
/O RIO
NI-XNET
NI-XNET NI VeriStand
HIL
NI-RIO FPGA
NI VeriStand Wineman
Technologies Wineman Technologies

NI HIL NI HIL



PXI

98

HIL

HIL

PXI-1042 PXI
PXI-8101RT PXIRT
l/O PXI-7851R RIO
FPGA

NI 9932 D-Sub,
NI 9940 D-Sub,
NI 9477 32 8U s C
NI 9221 +* 60V

C
NI 9264 NI CompactDAQ NI CompactRIO

NI 9426 32

NI VeriStand



Edward Casey

LabVIEW

NI LabVIEW 8.0

LabVIEW

LabVIEW
(OBD)
LabVIEW
OBD

OBD
LabVIEW

OBD

OBD

LabVIEW

ECU

99



SAE J1979 Service 01

Service
01 PID
code 41
ECU 1
DLC
COM LabVIEW
VISA
333
LabVIEW ECU
= - =
== b—a ﬂH.
1 LabVIEW
LabVIEW
PID 04 PID
oC PID 05
2 01 oC
41 0C 1F 39
41
0oC Match Pattern
1F 39
Scan String for Tokens
3
Hexadecimal String to Number
31 57
SAE J1979
" " 1998 rpm
Dntm from 080 Dt Parsing Catcuiaiod Engirsn Spoed Value
] -y
Frie=
=)
LabVIEW

100

m/s

THz
while

km/hr

COM

VI

LabVIEW



OBD

puep.ie

epa.ie pndp.ie

NI LabVIEW

101



Dave Dodge Focus

LabVIEW PXI  SCXI

20
RS
LabVIEW NI 20
1010 SCXI-1001 12
Focus ET&B Exemplar
Manufacturing Thomas & Betts PXI-8156/233
20 SAE J-1850
NI J-1850 SenseNET
LabVIEW  PXI SCXI SenseNET  Netlynx
LabVIEW
RS-232 SenseNET
60
. 16 16 LabVIEW
16 SAE J-1850
/0
PXI SCxI

PXI-

102



70

SenseNET

J-1850

50

DAQ
GPIB

Focus

LabVIEW
SCXI
20

PXI-1010
SCXI-1001
PXI-8156/233
NI LabVIEW

PXI

103



Global Inventive
CAN

Joey Nino N. Aguila  Global Inventive Technologies Int'l Inc.

National Instruments

NI
LabVIEW
CAN
NI LabVIEW PXI CAN DUT
NI PXI
NI
]
30ms LabVIEW /
Xyz CAN
ECU
/
ECU
LabVIEW

CAN

104



CAN
Microsoft Excel

30ms

CAN
3 Excel

bpirtyrt ¥ *
i 5 s
I
3
1 ninoa_Actual Sensor Box DUT 4 OK
NI
SMU CAN

ECU

2 NI PXI-8101 PC

105



NI PXI CAN
2 CAN PXI
CAN
CAN
/
30ms
NI PXI-4130 SMU
+ 20V 2A CAN

ESPEC SU-241

RS232

6 PXI
PXI
PXI

106

NI PXI-8513/2

CAN

DUT

CAN SMU

LabVIEW
CAN
SMU
LabVIEW
NI
PXI

National Instruments

NI
LabVIEW

LabVIEW

PXI




J1939 PXI

CAN

CAN2.0B
CAN2.0B SAE J1939
CAN
NI LabVIEW PXI CAN
CAN
21 CAN
3 5
CAN VECU
EECU ECU ECU
ECU J1939
CAN MCU
MCU+CAN +CAN CAN
PC +CAN
Vector CANoe
1 PXI J1939 CAN
CAN

2 CANoe PXI PXI

CAN

CAN
ID SAE
J1939
J1939 ID
LabVIEW J1939 CAN
PXI
LabVIEW J1939
CAN LabVIEW
J1939 CAN NI PXI
J1939
J1939 CAN2.0B CAN2.0B
29 ID J1939
P R DP PF
PS SA Data 1
oSl
PDU Protocal Data Unit CAN

107



e am
‘12-.':‘-..- R O tedtes  mEw J1938 PGH
o wlafor] oF [ P8 | o
e e ¢ s[i]1] ¢ s | *
o R e PFEVIN| PETR 'PON
PO -3 AT
m ¥idaba Fisbi POUZ | 200-208 | mp o |
1 J1939
PDU J1939 ID
PDU1 PF 0 239
PS SA
255
PDU2 PF 240 255
PS J1939 PDU2
PDU PGN
Parameter Group Number
ECU
J1939 CAN2.0B
ID CAN2.0B
ID CAN
ID J1939
PGN
CAN
ID O0CF00400
0S| CAN2.0 OSl
2 CAN
J1939 0S|
SPN Suspect Parameter
Number PDU

108

SPN190 PGN SPN
PGN61444 SPN190 SPN513
CAN2.0B
J1939
o JE S iE
DuELAT can O L CANE
1 (V1
e
Frry
M - e -
e ::. i B - p—
o gl
oustEs P ——
i oy
(XTI ﬁ"
FTT
(LT
THnY
TERERL CANEME
o AN 8
2 oSl
PXI1-8464/2 CAN2.0B
SJAT000TCAN TJA1041T CAN
TJAT054AT CAN J1939 PDU
CAN CAN
CRC ACK
J1939 30 ECU CAN
250kBits/s
3.5V/1.5V CAN-H CAN-L
CAN MCU CAN
J1939 CAN
3 /



— e H —-— 8
ID-TPDT TRDT-
— M ]
BAM TRPCM-BAM TPRPDT-BAM
‘ 41939 H CAN ’__‘ 1939 H } — CAN
] Mﬂ-
4
3 LabVIEW J1939 CAN LabVIEW J1939 CAN
Vector CANoe
EECU 5 EECU
D D 526
J1939 CAN VECU
PDU1 PDU2 8
J1939 ECU
EECU
TPCM-BAM EECU
EECU PGN TPDT-
BAM
PGN 8
EECU
ID
L L
il 1 nn
E!,ur I g-
8 e L x
PDU1 PDU2
8
J1939 4 LabVIEW J1939 CAN
J1939
Gl o ghR o Gl W Bhoa o
A E 125 82 % 10008 g TRFF 1802 A8 18 FF &E A7 FF FF FF FF FF ARTTFE 1RFFZa0da
;0897 FEETPO1FEEE A¥r 09 1HFF 1808 AR ES1 ] FF FF FF FF AB F FF T7 AWTFEY 18FF3IDFT
CAN WMl AT ITE  Man  meriesl| Pimiow Svimeitsh G Seeriee
LAE CHhl] FF FF FF FF a0 F FF 7 a2 ARFFI0FA 110818 125w i0008 IwrIe ARFF 1802
AL ] BR1RET N awa AHFF 1808 11:08:18 F1 €8 CO k@ 37 B F3 CR arm CF pasan
“?"E“ iMmRwieonn N ARFFie0g | *** 11I:HE'll Co &6 38 FF FF FF FF FF wrae (=g [ =] 1]
ID [S9z8838  FF R C IR 6T @ aeris  seriess|  [11:e8i8 PP UR FF PR MG ERY 77 d973a  ssvaess
AAH 1] FF &C 1T FF FF FF FF FF asany TEFF 2808 \AH L] BaTNM TN s 1FF 1808
P G N AEH B FF FF FF FF AB F FF T L gl ] 1RFT 3023 11819 Fi1COCO &B 32 B F3 Ca ARTIE (=01 ] 1]
WH. B N EER EE N NS il B L] (19:00=19  FF &C AT FF PR FF PR FF 39737  WEFF2eM
39736 - 39210 = 526
ID-TPR.CM 5 EECU

109



[ o Jwow s o 52z EEEED BEE S
[swmimosoorrrrrre] s | un [ueeema] iRm0 ZRREEA S SR TR mame
k-
6
6
J1939  CAN EECU
CAN

EECU

110

J1939 NI PXI CAN
NI CAN CAN
CAN
LabVIEW
NI PXI
CAN
NI PXI

LabVIEW 2009
PXI-1045
PXI1-8108
PXI-8464/2 CAN

CAN



Autoliv DIAdem

Steve Armstrong  Autoliv North America

DIAdem

rereE il

I

HUHHHE

NI DIAdem

e e

DIAdem

101 DIAdem

Autoliv

DIAdem

DIAdem

NHTSA DIAdem

SAE FMVSS 1996
DIAdem

m



DIAdem
DIAdem

DIAdem

HIC

700 HIC

112

DIAdem

DIAdem

DIAdem

DIAdem

DIAdem



DIAdem

Dipl. Ing. Lutz Berger ika Institut fUr Kraftfahrwesen Aachen

DIAdem
NI DIAdem Visual Basic
DIAdem
2002
Head injury criterion, 1999 2001 2002
HIC /
PDF Microsoft Excel
DIAdem
Visual Basic

13



DIAdem
40 /
1 2
120 7
100 - e
/ F
— v
= 0 —
g o =
= =20 - st Lissinams
20 _4.__4.:':-, —s—— Spare part Ahumimm |
!f_‘#' . Spare pt Sbeal
oe
o 10 0 30 40 50 -l
Deflection [mm] 3
1
500

g H/./ 9 36

_’_,l
400 /'/
//f/’ > HIC HIC  (a3ms
gm0 ) o amax)

E:nn /"/‘//;;

i */,r

1o

3ms

L

— e Gragea g B

o i S

0
a 1 2 3 ] 5 [ ) B
Deflection [mm]
4
? DIAdem
Project Mumbar: 40400 | ok L
Test Humisr - v1 ch | 11 | FEdestian Test Stand By 2%
Em 1| Test Descriptinn
+46 mo e | | oote: 5.9 2004
. ey Author: Dipl-dng.
Fal W Harsid Bacher:
+03 J Tl Cuatiemar hn
0 Filler class: CFC 3000
+42 0y Li; l Id 1 Comment none
WL AN ¢ |
i A SEREN .
7% i LI | S e 1
i i [ | TRt
: 4 ame 42tag
I ! Masmum scoieration
ey A, 18014
u.;. T E 0 = H-;n;& 25ms
Timepral |y m""‘"’ﬁ_,m




DIAdem 5
DIAdem
m
Padestrian  jka HETITLT FUR
Test Standd RWTH :‘H.:rlFl'lel-lt“'BBEH
Frigle Evakuaion
Fra g Buca press [
(e e o P aitarrd S
WE e | = 7
R )
E I T — s :;::u.:
8= s o ::nru
= [ = | =
5
DIAdem
Visual Basic -
36 18 13
HIC1000
HIC
5 20
HIC

6 HIC

Ch-M-2

Ch-M-3

Hosd g PRI Hend Hrusuee
el | | 1l [ = 5ea | . [—ses
& oA — wvminam| | B0 A3 | = Alasirum
150 173 e 1{‘ — =
Hasms==li o
r A = r o
] 4 L1 1% ] = a 4 L1 1% x =
Time Ing T bl
Chahfd Ch-BL-Y
Sl e
hie - 127 hie - o]
b = Ly u = 0T e
y - dAY me y - T me
Ama - elg Ama = Wasg
B = FESL R - 1510
Alumeur Al i num
HE - T3S H¥ - 21
n - 050 L = 1,00 =4
t - LB mp L] - B0 me
. = 1438 ¢ . = Mle
L = LT ] L% - 1581 g
6
HIC
15 20
HIC
HIC
18
DIAdem
PDF
Excel

NI DIAdem

115



[ NVH

Alfred Collins Raeburn Technology

LabVIEW

LabVIEW FFT
NI

4 10

/ $50,000

116



204 3500 5

One Lap of America 8
91#
Pikes Peak 91#
LabVIEW 93#
lIR
FFT
lIR
LabVIEW
FFT LabVIEW
FFT -
NI N ik -k .m
FFT 400
| | R e s o bEm oEm AW - e e - e - - LN - 1T}
EETTHERY - BRI R e
LabVIEW P e || SR S
FFT .
FFT
FFT
FFT B
4
FFT
400
93# 600+ LabVIEW
10 NI

17



[ NVH

UFSC NI

Samir N.. Gerges - Federal University of Santa Catarina (UFSC)

NI

32 NI LabVIEW NI
32 NI CompactDAQ 8 NI 9234 4
50 1,904.3 Hz DSA

UFSC

ISO362—- 32

50 70 / 1.1%1

75
1.3m

118



NI USB-9162
9234 DSA
NI
20kHz

LabVIEW

IEC61260
IEC61672

USB

NI

50

2.2

90

119



Innosive

Shahzad Sarwar Innosiv Engineering

CompactRIO LabVIEW

NI CompactRIO NI LabVIEW FPGA LabVIEW
1 100
Proportional integral derivative, PID
100 250

1= FINALIST

—Environment Canada
CompactRIO

Field-programmable gate array, FPGA
CompactRIO

120



FPGA CompactRIO
Windows LabVIEW
3

0 AT

2 FPGA CompactRIO
LabVIEW
3
Windows
CompactRIO LabVIEW I/O CompactRIO
Windows FPGA CompactRIO Windows

Society of Automotive Engineers,

SAE
CompactRIO FPGA
100 /
250
CompactRIO
* FPGA
]
TMHz
]
I/O

CompactRIO Windows

121



CompactRIO LabVIEW

CompactRIO LabVIEW

10N NI cRI0-9022
NI LabVIEW FPGA
0.07ppm 140km/h LabVIEW

0.01m/s

122



SCXI

DAQ

PC

SWRI
20 80

Douglas Eberle

DAQ
SCXI

LabVIEW SCXlI DAQ
1250

dyno
LabVIEW

370
Windows NT 4.0

[ PC PCI-MI10O-16XE-10

100112

“ e 24 SPDT relay outputs
e 32 digital inputs
e 32 digital outputs

SCXI

SCXI

350 MHz

SCXI-

370

123



.48
.48
.96
32
.16
.42
.24
°32
°32

SwRI

124

SCXI

SPDT

LabVIEW
NI

LabVIEW

LabVIEW
100Hz
10Hz 10
400
10Hz
SCXI|
DAQ
PCI-MIO-16XE-10
I/0 LabVIEW
NI
PXI 6030e
SCXI-1001 12 SCXI

SCXI



NI CompactRIO
Application
VCU
VCU
CompactRIO
LabVIEW
I/0

NI CompactRIO

LabVIEW Real-Time LabVIEW FPGA LabVIEW RIO LabVIEW Real-Time

ISG ISG

NI

NI CompactRIO

NI CompactRIO
I/O (reconfigurable 1/O RIO)
FPGA
FPGA
I/0

125



FPGA(Field Programmable Gate Array)

PLD
FPGA
FPGA
I/0
FPGA
FPGA
FPGA
1
NI CompactRIO
msCAN
CAN N

CAN 4

VCU—Vehicle Control Unit

EMS—Engine Manage
MCU—Motor Control Unit
DPLY

CAN

CAN

VvCU

126

PAL GAL
l/O
l/O
FPGA
PC
TCP/IP
CCP
| CompactRIO
" ———-— |
| 3 13 !
CAN | |
— MCU |
I MCO312DP512| |
|
S |
System
CAN
CAN
PC

CAN

CAN NI 9853 CAN
CAN 25ns 1 29
ID
CompactRIO
FPGA RT Host
FPGA 10
RT DMA RT
FPGA RT
Host TCP/IP FTP
Host
RT
RT
CAN
TDMS
U u
U
LabVIEW FPGA
FPGA
RT LabVIEW Real-Time Application
NI CompactRIO
RT
CAN CAN
CAN CAN
NI 9853CAN CAN
RAM
PC RAM 2
CAN
CAN CAN
CAN CAN



CAN

CAN

LabVIEW 8.5

LabVIEW Real-Time

LabVIEW FPGA

LabVIEW RIO

NI CompactRIO-9014 128MB
DRAM

NI CompactRIO-9104 8

NI 9853 2-Port High-Speed CAN Module

127



CompactRIO

C-RIO FPGA

1

XLM2
12

TSG CO DRV
PCI
PLC
NI
C-RIO
FPAG

FPGA

128

TSG COo

NI

FPGA C-RIO

DRV

PLC



TSG
8
I/O
TSG 8
2 /O
150+ 2mom: I/O
DRV 16
I/O
I tn T time Cco 16
2 TSG /0
1
2 I/O
TSG CO DRV RS232 RS232
1
3 1/0 I/O
CO DRV
DRV 4
I/
0
NI C-RI1O
FPGA C-RIO 9074
1
NI 9205 loop DMA
NI 9411 f1p.com Data 4
NI9401 sync& ueue VI
NI 9476 Y g
NI 9425 process
NI9870 3
FPGA 9074 RT Controller 9074
5
3 e —

3 C-RIO09074

0-1000HZ = 1HZ

0-100000HZ 1HZ

0-5V 0.01V
0-5V 0.01V
0-5V 0.01V
+ 1 -

o
]
&
i

R LR
m
m
LT
T IE

C-RIO

9401

9411

9205

9476

9870

9425

129



6 T L

. .
et

T = [ | : e
HERE LR Famitie BELE Ml rhan HuRuLE
[o] il >
- «||%]] [Faeame] "
: : x| W |
i R a A
S Ty
6
! 8
4
2 7
2
3 TSG
TSG TSG
7 TSG
3
TSG
TSG DRV TSG
cO
9
4
5

TSG

130



6 DRV

DRV

TSG

DRV
DRV

CO

TSG

DRV

DRV

DRV

DRV

TSG

DRV

DRV

DRV

DRV

DRV

DRV

CcO
CcO

CO CO

CO CO

CcO
CO

5

NI

LabVIEW?2009 SP1 RT FPGA
C-RIO 9074

NI 9205

NI 9411

NI 9401

NI9476

NI 9425

NI 9870

CO

C-RIO

131



132

LabVIEW

Tom

NI

30s

NI LabVIEW
PCI-4472 PCI-6221
PClI

I/O

NI



NI PCI-6221
16

I/0

1/0

2
PCIl-6221
PCI-4472
24 I/O 16
250k S/s NI-MCal
3 NI
1/O

NI PCI-4472

24

LabVIEW

20

NI

8
110dB
102.4kS/s 45kHz

PCB Piezotronics

IEPE

133



LLL L]

bl 1)

ared

134

[T 3

4 WEETd

Clasnres

wEin]

wa [am |

6

NI LabVIEW

10

WAV

. I
= A | - e
-
i = na

10

Access

30s



National Instruments

A4
13V

13VDC

PC
LabVIEW
LabVIEW
40W
NI PCI-
6024
200KS/s  12bits /0
PCI-6503 24 1/0
1 C
LabVIEW VB
LabVIEW
“ LabVIEW
LabVIEW 1

LabVIEW 2.

135



0~5V

6. 0~30V/0~5V
0~5V
7. PCB
" 10~4500Hz
1
0~5V CGM Case Growl Measurement
3. PRI Pulse Ratio Index
500
1000 1500 2000 LabVIEW
NI
8.
159.2Hz 1g 9.8m/s?
19
K B
4. PEPPERL+FUCHS 9.
2500 6024
LabVIEW EXCEL

5. 30A/75mV 0.2 10.

136



1.

I/0

LabVIEW

PCl-6024
PCI-6503

137



NI

NI TestStand NI VeriStand NI Switch Executive DIAdem

'

d o Measurement Studio
oS /LY LabVIEW for Visual Studio

NI-DAQmx  NI-VISA

[




PX|l——

PXl PCIl eXtensions for Instrumentation PXI
PCI CompactPCl

70 1500 PXI PXl

GPIB LAN VXI

Windows

UsSB ®

ExpressCard/34 &

0 Pl vy

10/100/1000M

PCI  PCI Express

DVINGA

CompactPCl

139
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PXI PXI PXI IEC Eurocard
PXI
PXI PC PCI/PCI Express CPU PXI LAN GPIB
/ PXI CompactPCI CompactPCl
PXI Windows Windows PXI Windows PC
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Al
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PX| Express

PC PXI PCI Express PXIl Express PXI| Express
PCl Express PXI PXI
Express PXI “ PXI” PXI PXI Express

PCl Express PCI PCI
Express x1 PCle 250MB/s x1 PCle
x4 x8 x16 PCI Express Gen2 PCI Express
PCl Express PXI Express PXI
I/0
PXIl PXI Express 100MHz
PXI Express PXI Express PXI CompactPClI
PXI PXI Express PXI PXI

Peer-to-Peer Streaming
PCIl Express 800MB/s

PXI
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Pa— —— NI PXI PXI

] PXI Express

NI PX| Express PXI
1500 PXI

. I/O

. 50 38.25W

. PXI CompactPClI

‘ 18 ‘ 18 ‘ 18 ‘ 8 ‘ 9 ‘ 8 ‘ 4

‘ ‘ 0~55 ‘ 0~50 ‘ 0~55 ‘ 0~55 ‘ 0~50 ‘ 0~55 ‘ 0~50 ‘
‘ ‘ 791 W ‘ 880 W ‘ 700 W ‘ 507 W ‘ 300W ‘ 364 W ‘ 300W ‘
‘ ‘ 45.0 dBA ‘ 49.8 dBA ‘ 43.6 dBA ‘ 43.6 dBA ‘ 49.9 dBA ‘ 43.6 dBA ‘ 35 to 50 dBA ‘
| L .- R A A R

NI PXI-1045 NI PXI-1044 NI PXI-1056 NI PXI-1042Q NI PXI-1036 | NI PXI-1031 NI PXI-1033
18 14 7(8U) /17 (3U) 8 6 4 5
‘ ‘ 0~55 ‘ 0~55 ‘ 0~55 ‘ 0~55 ‘ 0~55 ‘ 0~50 ‘ 0~ 50 ‘
‘ ‘ 600 W ‘ 500 W ‘ 600 W ‘ 500 W ‘ 300W ‘ 400 W ‘ 400 W ‘
‘ ‘ 49 dBA ‘ 49 dBA ‘ - ‘ 43 dBA ‘ 41 dBA ‘ 40 dBA ‘ 38 dBA ‘
‘ ‘ - ‘ - ‘ 6U ‘ - ‘ ‘ ‘ MXI Express ‘
NI NI ni.com/pxi/zhs

PXI

PXI
NI ni.com/pxi/zhs

PXI OEM

NI PXI OEM
NI
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NI PXI

Windows

PXI

PXI

I/O

PXI

USB GPIB

_ NI PXle-8133 NI PXle-8115 NI PXI-8110 NI PXI-8109 NI PXI-8108 NI PXle-8108

1.73 GHz (3.06 GHz 2.5 GHz dual-core 2.26 GHz quad-core = 2.66 GHz (3.33 GHz 2.53 GHz dual-core 2.53 GHz dual-core
Turbo) quad-core Intel | Intel Core i5-2510E Intel Core 2 Quad Turbo) dual-core Intel Intel Core 2 Duo Intel Core 2 Duo
i7-820 processor Q9100 i7-620M T9400 T9400
CPU Core 4 2 4 2 2 2
PXI Express PXI Express PXI PXI PXI PXI Express
2 GB 1333 MHz DDR3 2 GB 1333 MHz DDR3 2 GB 800 MHz DDR2 2 GB 1066 MHz DDR3 1 GB 800 MHz DDR2 ' 1 GB 800 MHz DDR2
8 GB 1333 MHz DDR3 8 GB 1333 MHz DDR3| 4 GB 800 MHz DDR2 8 GB 1066 MHz DDR3| 4 GB 800 MHz DDR2 | 4 GB 800 MHz DDR2
1 GB/s 250 MB/s 132 MB/s 132 MB/s 132 MB/s 250 MB/s
8 GB/s 1 GB/s 132 MB/s 132 MB/s 132 MB/s 1 GB/s
120 GB (7200 RPM) = 250 GB SATA (5400 = 120 GB (7200 RPM) = 120 GB (7200 RPM) 80 GB (5400 RPM) 80 GB (5400 RPM)
minimum rpm) mininum minimum minimum minimum minimum
v N v v M v
10/100/1000 10/100/1000 10/100/1000 10/100/1000 10/100/1000 10/100/1000
ExpressCard N N N N N N
GPIB ~ ~ v v v ~
RS232 1 v 1 1 1 1
v v v v v
USB 4 6 4 4 4 4
Watchdog/
Trigger SMB ! ! ! ! ! !
Windows 7 Professional, Windows XP Professional SP3 for Embedded Systems®
NI NI ni.com/pxi/zhs
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PXI

NI RT

LabVIEW

172 kHz

PXI
PXI
PID
LabWindows™/CVI
3 4
2417

_ NI PXle-8133 RT NI PXI-8110 RT NI PXI-8109 RT NI PXI-8108 RT NI PXle-8108 RT

1.73 GHz (3.06 GHz Turbo) | 2.26 GHz quad-core Intel |2.66 GHz (3.33 GHz Turbo)| 2.53 GHz dual-core Intel | 2.53 GHz dual-core Intel
quad-core Intel i7-820 Core 2 Quad Q9100 dual-core Intel i7-620M Core 2 DuoT9400 Core 2 DuoT9400
CPU Core 4 4 2 2 2
PXI Express PXI PXI PXI PXI Express
2 GB 1333 MHz DDR3 2 GB 800 MHz DDR2 2 GB 1066 MHz DDR3 1 GB 800 MHz DDR2 1 GB 800 MHz DDR2
4 GB 1333 MHz DDR3 4 GB 800 MHz DDR2 4 GB 1066 MHz DDR3 4 GB 800 MHz DDR2 4 GB 800 MHz DDR2
1 GB/s 132 MB/s 132 MB/s 132 MB/s 250 MB/s
8 GB/s 132 MB/s 132 MB/s 132 MB/s 1 GB/s
120 GB (7200 RPM) 120 GB (7200 RPM) 120 GB (7200 RPM) 80 GB (5400 RPM) 80 GB (5400 RPM)
minimum minimum minimum minimum minimum
v v N N v
10/100/1000 10/100/1000 10/100/1000 10/100/1000 10/100/1000
ExpressCard N v N J N
GPIB v v v v
RS232 1 1 1 1 1
N N N ~ v
uUsB 4 (Hi-Speed USB) 4 (Hi-Speed USB) 4 (Hi-Speed USB) 4 (Hi-Speed USB) 4 (Hi-Speed USB)
Watchiﬁgrigger J ¥ ¥ J J
LabVIEW Real-Time LabVIEW Real-Time LabVIEW Real-Time LabVIEW Real-Time LabVIEW Real-Time
NI NI ni.com/pxi/zhs
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NI PXI PC

PXI
o PC PXl/CompactPCl PXI Express/
CompactPClI Express
. 200
o 5.6G/s PCI Express ;

PX| Express

PXle-PCle8388/9 | PXle-PCle8375 PXle-8374 PXle-PCle8371/2 PXle-8364 PXle-PCle8361/2 | PXle-ExpressCard 8360

x16 PCle Gen 2 x4 PCle x4 PCle x4 PCle x1 PCle x1 PCle x1 PCle
8 GB/s/direction 1 GB/s/direction 1 GB/s/direction = 1 GB/s/direction 250 MB/s/direction 250 MB/s/direction 250 MB/s/direction
Copper Fiber Copper/Fiber Copper Copper/Fiber Copper Copper

NI RMC-

PXI
8354 = PXI = PXI =

Express

PXI-PCle8361/2 PXI-PCI8366 PXI-PCI8361 PXI-ExpressCard8360
‘ PCI Express ‘ MXI Express ‘ MXI Express ‘ PCI Express
‘ ‘ 132MB/s ‘ 132MB/s ‘ 132MB/s ‘ 132 MB/s ‘
‘ ‘ Copper ‘ Fiber ‘ Copper ‘ Copper ‘
‘ ‘ NI RMC-8354 ‘
NI RMC-8354 |
® Intel Core i7-860 2.8 GHz Base 3.46 GHz SC Turbo frequency
U PXl  PXI Express
. 16 GB DDR3-1333 MHz
. 4 x 500 GB SATA . RAID
® 2 Gigabit Ethernet 4 USB 2 PS/2 VGA
* DVD-ROM DVD-RW
. PCle x16  Gen2
. Windows
PXI NI
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ERMH AN PXI
M e ||
¥ Tl ‘ e PXI 10MHz
: |: ;. i
. =E s REcs N =
= .
11 11 l
132 MBk 33MMz I2@PCIGM
: - ' : ® PX| Express 100MHz
POMEE R

NI PXI

NI PXI PXI
/
* ppb
. PXI
. PXl PXIl Express GPS 1588
. GPIB LAN VXI
DDS
N PXI Express Master Slave
PXle-6674T | OCXO 10MHz 50ppb 0.3Hz-1GHz . PXle-DStar
. PXI-6682H GPS |EEE 1588 IRIG
NI PXI-6653 = OCXO 10MHz 50ppb DC-105MHz PXI Master Slave
NI PXI-6652 = TCXO 10MHz Tppm DC-105MHz PXI Master Slave
NI PXI-6651 - - - PXI Slave
NI PXle-6672 | TCXO 10MHz Tppm DC-105MHz PXI Express Master Slave
0 10MHz GPS |EEE 1588 IRIG-B
PX1-6682 TCXO 10MHz Tppm - . GPS
* PXI-6682H PXI Express
GFT9404 200MHz 25ppm _ 8 PXI Dlgg:l, Delay Generator 4 Tps 4
PXI NI
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PXI

NI PXI
I/O

* NIST

DAQmMx

. PXI
. 1.2GB/s

. 16 bit ADC 16 ADC

o 272

. 100MHz
N 32 PWM

* x1 PCl Express 250MB/s 8 DMA
I/O I/O 4

PXle-6341 500 kS/s 500 kS/s 2 900 kS/s 1 MHz
PXle-6361 16 2 MS/s 1 MS/s 2 2.86 MS/s 24 10 MHz
PXle-6363 32 2 MS/s 1 MS/s 4 2.86 MS/s 48 10 MHz
PXle-6356 8 1.25 MS/s/ 10 MS/s 2 3.33 MS/s 24 10 MHz
PXle-6358 16 1.25 MS/s/ 20 MS/s 4 3.33 MS/s 48 10 MHz
PXle-6366 8 2 MS/s/ 16 MS/s 2 3.33 MS/s 24 10 MHz
PXle-6368 16 2 MS/s/ 32 MS/s 4 3.33 MS/s 48 10 MHz

ni.com/daq/zhs
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. 80
[ )
. 32-bit 80MHz
Al Al 2 AO 10 DIO
PX1-6289 32 18 625 kS/s N 4 2.8 MS/s 48 5VTTL, 10 MHz
PXI-6284 32 18 625 kS/s v 0 - - 48 5VTTL, 10 MHz
PXI-6281 16 18 625 kS/s v 2 2.8 MS/s 24 5VTTL, 10 MHz
PXI-6280 16 18 625 kS/s v 0 - - 24 5VTTL, 10 MHz
PXIl(e)-6259 32 16 1.25 MS/s N - 4 2.8 MS/s + 10, £ 5, £ extref 48 5VTTL, 10 MHz
PXI-6255 80 16 1.25 MS/s v = 2 2.8 MS/s + 10, £ 5, £ extref 24 5VTTL, 10 MHz
PXI-6254 32 16 1.25 MS/s N - 0 - - 48 5VTTL, 10 MHz
PXIl(e)-6251 16 16 1.25 MS/s v = 2 2.8 MS/s + 10, £ 5, £ ext ref 24 5VTTL, 10 MHz
PX1-6250 16 16 1.25 MS/2 v - 0 - - 24 5VTTL, 10 MHz
PXI-6239 8' 16 250 kS/s - ot .20 m_A’ bank 2! 500 kS/s 0to 20 mA 10 24V, sinking
isolation
PXI-6238 8' 16 250 kS/s - 0to .20 m.A’ bank 2" 500 kS/s 0 to 20 mA 10 24V, sourcing
isolation
PXI-6236 4! 16 250 kS/s = 0to .20 m.A' bank 4 500 kS/s + 10 10 5VTTL, static
isolation
PXI-6233 16 16 250 kS/s - Bank isolation 2 500 kS/s + 10 10 24V, sinking
PXI1-6232 16 16 250 kS/s - Bank isolation 2 500 kS/s + 10 10 24V, sourcing
PXI1-6230 8 16 250 kS/s N Bank isolation 4 500 kS/s + 10 10 5VTTL, static
PXI-6229 32 16 250 kS/s = = 4 833 kS/s + 10 48 5VTTL, 1 MHz
PX1-6225 80 16 250 kS/s - - 2 833 kS/s +10 24 5VTTL, 1 MHz
PXI1-6224 32 16 250 kS/s = = 0 - - 48 5VTTL, 1 MHz
PXI-6221 16 16 250 kS/s _ = 2 833 kS/s + 10 24 5VTTL, 1 MHz
PXI-6220 16 16 250 kS/s = = 0 = = 24 5VTTL, 1 MHz
1. £ 20 mA 0-20mA /
2. ADC

ni.com/rseries/zhs
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. ADC ADC
. 24-bit 20MHz PXle-6124 32-bit 80MHz
Al Al Al AO 10 DIO
PXI-6115 4 12-bit 10 MS/s + 42V N 2 4 MS/s 8 10 MHz
PXI-6120 4 16-bit 1 MS/s + 42V J 2 4 MS/s 8 10 MHz
PXI-6122 4 16-bit 500 kS/s + 10V N 0 - 8 10 MHz
PXI-6123 8 16-bit 500 kS/s + 10V J 0 - 8 10 MHz
PXle-6124 4 16-bit 4 MS/s + 10V N 2 2.5-4MS/s 24 10 MHz
PXI-6132 4 14-bit 3 MS/s + 10V v 0 - 8 10 MHz
PXI-6133 8 14-bit 3 MS/s + 10V N 0 - 8 10 MHz
PXI-6143 8 16-bit 250 kS/s + 5V - 0 - 8
1. 4AMS/s 2.5MS/s/
R
FPGA NI R RIO
. LabVIEW FPGA FPGA
. / PWM
=
-
= FPGA PID 200kHz
s 40MHz
e HIL
Al A\| AO 10 DIO FPGA
PXI-7854R 8 16 750 kS/s 8 T™M 96 3.3V, 5VTTL Virtex-5 LX110
PXI-7853R 8 16 750 kS/s 8 T™M 96 3.3V, 5VTTL Virtex-5 LX85
PXI-7852R 8 16 750 kS/s 8 1™ 96 3.3V, 5VTTL Virtex-5 LX50
PXI-7851R 8 16 750 kS/s 8 1M 96 3.3V, 5VTTL Virtex-5 LX30
PXI-7842R 8 16 200 kS/s 8 ™ 96 3.3V, 5VTTL Virtex-5 LX50
PXI-7841R 8 16 200 kS/s 8 1M 96 3.3V, 5VTTL Virtex-5 LX30
PXI-7833R 8 16 200 kS/s 8 ™M 96 3.3V, 5VTTL Virtex-1l 3M
PXI-7831R 8 16 200 kS/s 8 1M 96 3.3V, 5VTTL Virtex-Il 1M
PXI-7830R 4 16 200 kS/s 4 ™M 56 3.3V, 5VTTL Virtex-Il 1M

ni.com/rseries/zhs
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NI

. 118 dB
*24 ADC DAC
. 272
. 13,000
0.1
[ )
Al IEPE AO
PXI-4461 2 118 204.8 kS/s 92 kHz +316mVtot 424V | AC/DC 0,4 or 10 mA 2
PXI-4462 4 18 204.8 kS/s 92 kHz +316mVtot 424V AC/DC 0,4 or 10 mA -
PXle-4492 8 14 204.8 kS/s 92 kHz +1and 10V AcC/DC 0or4mA -
PXI-4495 16 13 204.8 kS/s 92 kHz + 1and 10V DC N/A -
PXI(e)-4496 16 114 204.8 kS/s 92 kHz +1and 10V AC 0or4mA -
PXle-4497 16 114 204.8 kS/s 92 kHz + 1and 10V AC/DC 0or4mA -
PXI(e)-4498 16 114 204.8 kS/s 92 kHz +316mVtot 10V AC 0or4mA -
PXle-4499 16 114 204.8 kS/s 92 kHz +316mVtot 10V AC/DC 0or4mA -
PXI-4472 8 110 102.4 kS/s 45 kHz £ 10V AC/DC 0or4mA -
ni.com/soundandvibration/zhs
LK
sl NI PXle-4844 FBG
CH
¢!
. 4 10 Hz
@ . 1510 1590 20
-~ - . NIST
* NI-OS|

ni.com/opticalsensing/zhs
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SC Express

NI SC Express

N 24 250 kS/s/

3 . 250 MB/s
. PXI Express

Al Al
PXle-4300 8 + 1Vto* 300V1 10 kHz 100 kHz, 300 Vrms (CAT 1) - -
+ 256 mV/V 0.625to 10V
PXle-4330 8 25 kS/s/ch - -
+ 100 mV/V
+ 25 mV/V 0.625t0 10V
PXle-4331 8 102.4 kS/s/ch - -
+ 100 mV/V
PXle-4353 32 + 80 mV 50/60 Hz - - -
0-400 Ohm 0.9 mA
PXle-4357 | 20 Al RTD 100 S/s/ch PT100 RTD
1510 - 1590 nm
PXle-4844 | 4 = = =
10 Hz
1 + 10V TB-4300B Terminal Block
SC Express
(300V)
PXle-4300 ‘ v ‘ @ ‘ I~/ ‘ - ‘ - ‘ -
. PXled3s0 - | - | - | - | @ | v |
‘ PXle-4331 ‘ - ‘ - ‘ - ‘ - ‘ /] ‘ M ‘
. PXle4sss @ | - | - | o | - | - |
NI SC Express NI

ni.com/sc-express/zhs

SCXI

NI SCXI PXI

it

(1 PXI Express SC Express
Pt i= . 3072
it . 300V
L
. 4 12
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NI PXI PXIl Express

NI
I/O
o 5 GHz 12.5GS/s
o
24
o 512 MB
. NI T-Clock
. NI FlexRIO FPGA Peer-to-Peer Streaming

6.25G
PXle-5186 , 2 125G 200 5000 8 1MOmVFSto1VFS 512 MB

6.25 G
PXle-5185 , 2 G 200 3000 8 1MOmVFSto1VFS 512 MB
PXI-5154 2 1G 2G 20 1000 8 +100mVtox 25V 256 MB
PXI-5153 2 1G 2G 20 500 8 +100mVtox 25V 256 MB
PXI-5152 2 1G 2G 20 300 8 +50mVtot 5V 256 MB
PXI-5114 2 250 M 5 125 8 +20mVto+ 20V 256 MB
PXI-5124 2 200 M 4 150 12 £ 100 mVto* 10V 512 MB
PXI e -5122 , 2 100 M 2 100 14 £ 100 mVtox 10V 512 MB
PXI-5142 I’F 2 100 M 2 100 14 + 100 mVto+ 10V 512 MB
PXI-5105 8 60 M = 60 12 +26mVto% 16V 64 MB
PXle-5622 I’F 1 150 M - 3-60 16 + 350 mV to £ 700 mV 256 MB
PX1-5922 2 15 M = 6 24 t0 16 +*Jtox bV 256 MB

ni.com/digitizers/zhs
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NI FPGA
ADC A/D Xilinx FPGA
DRAM FlexRIO FPGA
¥ ADC LabVIEW FPGA FPGA
:
E o A/D PXI ( PXI Express) FlexRIO
' FPGA
. LabVIEW FPGA FPGA
— . PXI
A/D
Al S/s bits
NI 5781 2 100M 14 2 100MS/s, 16bit IF
NI 5731 2 40M 12 2Vpp, 50 Ohm, 12 DIO
NI 5732 2 80M 14 2Vpp, 50 Ohm, 12 DIO
NI 5733 2 120M 16 2Vpp, 50 Ohm, 12 DIO
NI 5734 4 120M 16 2Vpp, 50 Ohm, 12 DIO
NI 5751 16 50 M 14 2Vpp, 50 Ohm, 8 DIO ,NDT
NI 5752 32 50 M 12 2Vpp, 100 Ohm, 16 DIO NDT
NI 5761 4 250 M 14 8 DIO IF
FlexRIO FPGA
| s omw
PXI-7951R Virtex-5 LX30 0 MB
PXI-7952R Virtex-5 LX50 128 MB
PXI-7953R Virtex-5 LX85 128 MB
PXI-7954R Virtex5 LX110 128 MB
PXle-7961R Virtex-5 SX50T 0 MB
PXle-7962R Virtex-5 SX50T 512 MB
PXle-7963R Virtex-5 SX95T 512 MB
PXle-7965R Virtex-5 SX95T 512 MB
NI FlexRIO 160

ni.com/flexrio/zhs
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NI PXI
[ )
H . FIFO
AO (S/s) DIO

PXI-6733 8 16 + 10V 740k to 1M 8 2, 24-bit v
PX1-6713 8 12 + 10V 740k to 1M 8 2, 24-bit v
PXI-6711 4 12 10V ™ 8 2, 24-bit v
PXI-6723 32 13 £ 10V 45 to 800k 8 2, 24-bit v
PXI-6722 8 13 10V 182 to 800k 8 2, 24-bit v
PXI-6704 16 16 16 + 10V 0to20 mA Static 8 - -

NI

NI
NI
. PXI Express 600 MB/s
. PXI| Express NI peerto-peer 400 MS/s 800
MB/s FPGA
o PXI

I S 0 W T
400 135 16 50 -

PXle-5451 2 2048 MB
PXle-5450 va 2 400 145 16 50 = 512 MB
PXI1-5422 1 200 80 16 50 or 76 LVDS 512 MB
PXI-5421 1 100 43 16 50 or 756 LVDS 256 MB
PXI1-5412 1 100 20 14 50 or 76 - 256 MB
PXle-5442 1 100 43 16 50 or 76 = 512 MB
PXI1-5441 1 100 43 16 50 or 756 LVDS 512 MB
PX1-5402 1 100 20 14 50 or 756 = 32 KB
PXI1-5406 1 100 40 16 50 or 76 - 32 KB
PX1-5404 2 300 105 12 50 = =

ni.com/signalgenerators/zhs
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NI /0 DIO
NI DIO

PXI1-6508 96 DIO TTL CMOS Both 2.5mA
PXI-6509 96 DIO - 5V TTL CMOS Both 24mA
PXI-6511 64 DI Bank 30V 24V Both -
PXI1-6512 64 DO Bank 30V - Sourcing 350mA
PXI-6514 32 DI, 32 DO Bank 30V 24V Sourcing 350mA
PX1-6513 64 DO Bank 30V - Sinking 475mA
PXI-6515 32 DI, 32 DO Bank 30V 24V Sinking 475mA
PXI-6521 8 DI, 8 DO Ch-Ch 150V 24V Both 2A
PXI-6529 48 DO Ch-Ch 60V 5V Both 150mA
PXI-6528 24 DI, 24 DO Ch-Ch 60V 5V Both 150mA
PXI-6527 24 DI, 24 DO Ch-Ch 28V 5V Both 120mA

ni.com/dio/zhs

PXI-6602 80MHz 5V Up t0 32 50ppm -
‘ PXI-6608 ‘ 80MHz 5V Up to 32 ‘ ‘ 75ppb ‘ v ‘
‘ PX|-6624 ‘ 20MHz 48v 0 ‘ ‘ 50ppm ‘ - ‘
FPGA NIR 150
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=
!mul -
3 - :"-
; i HATICR J
phm=— 4100 e 1
—e— ;
Ah=—4L 1800

NI I/O

. BERT

/0

1Gbit/s

NI

I/0

PXI-6562 200 400 Mb/s LVDS 2,16, or 128
PXI-6561 16 100 200 Mb/s LvDS 2, 16, or 128 v
PXle-6556* 24 200 400 Mb/s 8 or 64 v ,
PX1-6552 20 100 10 mV Step 1,8, or64 v ,
PXI-6551 20 50 10 mV Step 1,8, or64 v ,
PXle-6548 32 200 400 Mb/s 1.2-3.3V  VH 100 mV steps 1,8, or64 v ,
PXle-6547 32 100 200 Mb/s 1.2-3.3V  VH 100 mV steps 1,8, or64 v ,
PXle-6545 32 200 200 Mb/s 3.3,25,18, 15, 1.2V 1,8, or64 v
PXle-6544 32 100 100 Mb/s 3.3,25,18, 15,12V 1,8, or64 v
PXI-6542 32 100 5.0,33, 25,18V 1,8, or64 v
PXI-6541 32 50 5.0,33, 25,18V 1,8, or64 v
PXle-6537 32 50 50,33, 25V - -
PXle-6536 32 20 50,33, 25V - -
PXle-6535 32 10 5.0,3.3,25V - -
* Per-Pin PMU

ni.com/hsdio/zhs
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FPGA /0

NI FPGA I/O
Xilinx FPFGA DRAM  FlexRIO FPGA
I/O LabVIEW FPGA
FPGA
. PXI PXI Express FlexRIO FPGA
L LabVIEW FPGA FPGA
J PXI

I/O
NI 6581R 54 100 5.0,33,25 18V 8bit
‘ NI 6585R ‘ 32 ‘ 200 300 Mbit/s ‘ LVDS ‘ ‘
‘ NI 6583R ‘ 35 /19 LVDS ‘ 200 300 Mbit/s ‘ LVDS ‘ ‘
‘ NI 6584R ‘ 16 RS485/RS422 ‘ 16 Mbits/s ‘ RS485 / RS422 ‘ ‘
‘ NI 6587R ‘ 20 ‘ 500 1 Gbit/s ‘ LVDS ‘ ‘
FlexRIO FPGA
PXI-7951R Virtex-5 LX30 0 MB
PXI-7952R Virtex-5 LX50 128 MB
PXI-7953R Virtex-5 LX85 128 MB
PXI-7954R Virtex-5 LX110 128 MB
PXle-7961R Virtex-5 SX50T 0 MB
PXle-7962R Virtex-5 SX50T 512 MB
PXle-7963R Virtex-5 SX95T 512 MB
PXle-7965R Virtex-5 SX95T 512 MB
PXle-7966R Virtex-5 SX95T 512 MB
NI FlexRIO 160

ni.com/flexrio/zhs
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DMM

NI

NI DMM

NI

SMU

DMM

12.5 ppm

PXI-4071 DMM 1.8 MS/s 7Y 1000 700 5G 3 - -
PXI-4072 ‘ DMM, 1.8 MS/s , LCR ‘ 7 ‘ 300 ‘ 300 ‘ 1G 1 ‘ 10,000 pF ‘ 5H ‘
PXI-4070 ‘ DMM, 1.8 MS/s 7 300 300 1G 1 - -
PXI-4065 ‘ DMM ‘ 6% ‘ 300 ‘ 300 ‘ 1G 3 ‘ - ‘ - ‘
ni.com/dmm/zhs
NI SMU ,
v
Source Sink Remote Sense
PXle-4141 4-ch SMU -10to 10V ( ) TW/ch 1W/ch 10 pv 10 pA N
PXle-4140 4-ch SMU -10to 10V ( ) TW/ch 1W/ch 100 pVv 100 pA 4
PXI-4132 SMU -100 to 100V ( 2W 2W 10 pv 10 pA M
PXI-4130 SMU -20t0 20V ( ) 40W 10w 100 pVv 1nA 4
0to +20V 20W - 400 pVv 400 nA -
PXI-4110 0to-20V 20W - 400 pVv 400 nA -
0to BV 6W - 120 v 20 pA -
PXle-4142 4-ch SMU ' 24V, 24V 3.6W/ch 3.6W/ch 200 uVv 100 pA v
PXle-4143 4-ch SMU ' -24V, 24V 3.6W/ch 3.6W/ch 20 uv 10 pA M

ni.com/powersupplies/zhs

159



NI FlexRIO

NI FlexRIO — PXIl  PXI Express

FPGA I/O NI
FlexRIO FPGA FPGA I/O

I/O
. FPGA
L LabVIEW FPGA FPGA HDL
Xilinx IP Core Generator IP Core
S « Peerto-Peer Streaming FlexRIO FPGA
NI FlexRIO FPGA PXI Express PClI
Express 800MBY/s
FPGA

NI FlexRIO FPGA

I el

PXI-7951R Virtex-5 LX30 0 MB

PXI-7952R Virtex-5 LX50 128 MB
PXI-7953R Virtex-5 LX85 128 MB
PXI-7954R Virtex-5 LX110 128 MB
PXle-7961R Virtex-5 SX50T 0 MB

PXle-7962R Virtex-5 SX50T 512 MB
PXle-7963R Virtex-5 SX95T 512 MB
PXle-7965R Virtex-56 SX95T 512 MB
PXle-7966R Virtex-5 SX95T 512 MB

NI FlexRIO ( 1/0)

o N| FlexRIO I/O I/O 154 I/O0 158
. NI MDK
ni.com/flexrio/zhs NI FlexRIO NI

160



NI-XNET CAN LIN FlexRay
FlexRay frames

CAN LIN

PXI CAN

o NI-XNET LabVIEW LabWindows™/CVI| C/C++

e NI-XNET DMA CAN

U CAN FIBEX .DBC .NCD

TUs NI DAQ

. /
NI 8511 CAN / TJA1054A 40 kbits/s 125 kbits/s - 1
NI 8511/2 CAN / 2 x TUA1054A 40 kbits/s 125 kbits/s - 2
NI 8512 CAN TJA1041, 40 kbits/s 1 Mbits/s - 1
NI 8512/2 CAN 2 x TJA1041 40 kbits/s 1 Mbits/s = 2

40 kbits/s, 40 kbits/s, 125 kbits/s, 1 Mbits/s,
NI 8513 CAN TJA1054A, TUA1041, AU5790 33.3 Kbits/s 83.3 kbits/s 2 x SMB 1
2 x TJA1054A, 2 x TJA1041, 40 kbits/s, 40 kbits/s, 125 kbits/s, 1 Mbits/s,
NI 8513/2 CAN 2 x AU5790 33.3 kbits/s 83.3 kbits/s 2xSMB 2
NI 8516 LIN LIN 2 x ATA6620 2400 bits/s 20 kbits/s -
NI 8517/2 FlexRay FlexRay 2 x TJA1080 1 Mbits/s 10 Mbits/s 2 x SMB
o DeviceNet
NI PXI DeviceNet / DeviceNet NI
PXI Windows NI PXI-8532 DeviceNet
DeviceNet NI LabVIEW Real-Time

API

‘ NI 8532 ‘ ‘ Philips PCA82C251 ‘ 125 kbits/s ‘ 500 kbits/s ‘ 1 ‘

PROFIBUS PXI PC

. PROFIBUS NI PROFIBUS NI LabVIEW
' HMI SCADA
PROFIBUS

PXI PROFIBUS

- 12000 kbits/s 9.6 kbits/s 1
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PXI-2564
PXI-2565
PXI-2566
PXI-2568
PXI(e)-2569
PXI-2570
PXI1-2586

NI PXI

. SwitchExecutive
. NI SwitchBlock
. NI Switch Health Center

16 SPST
16 SPST
16/32 SPDT
31 SPST
100 SPST
40 SPDT
10 SPST

150 VDC/150 VAC CAT I, 5 A max
125 VDC/250 VAC CAT Il, 7 A max
150 VDC/125 VAC CAT |, 2 A max
150 VDC/150 VAC
100 VDC/100 VAC
100 VDC/100 VAC
300 VDC/300 VAC CAT I, 12 A max

PXI-2545/55
PXI-2546/56
PXI-2547/57
PXI-2548/58
PXI-2549/59
PXI-2554
PXI(e)-2593
PXI1-2594
PXI1-2595
PXI1-2596
PXI1-2597
PXI1-2598
PXI1-2599

4x1 RF (Terminated)
4x1 RF (Terminated)
8x1 RF (Terminated)
RF ()
RF ( , Terminated)
4x1 RF
16x1 RF / ( )
4x1 RF
4x1 RF
6x1 RF ( )
6x1 RF
RF ( )
RF ( )

2.7 GHz, 50Q / 2.5 GHz, 756Q
2.7 GHz, 50Q / 2.5 GHz, 756Q
2.7 GHz, 50Q / 2.5 GHz, 756Q
2.7 GHz, 50Q / 2.5 GHz, 75Q
2.7 GHz, 50Q / 2.5 GHz, 756Q

2.5 GHz, 756Q

150 V CAT |, 500 MHz, 50Q
2.5 GHz, 50Q
5 GHz, 50Q

26.5 GHz, 50Q

26.5 GHz, 50Q

26.5 GHz, 50Q

26.5 GHz, 50Q

ni.com/switches/zhs
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FIU HIL
4
NI LabVIEW FIU
ECU FADEC
PXI-2510 68 ,2A FIU \ 150V, 2A \
\ PXI(e)-2512 \ 7 10A FIU \ 50V, 10A |
\ PXI(e)-2514 \ 7L 4A FIU \ 28V, 40A \
/

NI PXI-2501 a8 FET / £ 10VDC

NI PXI-2503 a8 / 60 VDC/30 VAC

PXI(e)-2627 64 / 300 VDC/300 VAC

PXI(e)-2529 128/256 @) 160 VDC/150 VAC

PXI-2630 128256 / 60 VDC/30 VAC

PXI(e)-2531 512 (1), 60 VDC/100 VAC

PXI(e)-2632 512 (1), 100 VDC/100 VAC

PXI-2533/34 256 55VDC, 1 A max

PXI-2535/36 44 FET 12 VDC, 100 mA max

PXI(e)-2575 196 100 VDC/100 VAC

NI PXI-2576 16 4 100 VDC/100 VAC

NI PXI-2584 12 600V CAT 1/300V CAT Ii

NI PXI-2585 10 300 VDC/300 VAC CAT II, 12 A max

PXI

NI SwitchBlock

NI SwitchBlock

6 NI SwitchBlock

2000

Carrier

Carrier
NI SwitchBlock Carrier 4

Carrier

NI 2800
NI 2806
NI 2810
NI 2811
NI 2812
NI 2813
NI 2814
NI 2815
NI 2816
NI 2817

NI SwitchBlock Carrier
NI SwitchBlock
NI SwitchBlock
NI SwitchBlock
NI SwitchBlock
NI SwitchBlock
NI SwitchBlock
NI SwitchBlock
NI SwitchBlock
NI SwitchBlock

: 4x43
: 8x21

. 4x86
. 8x46

16x9
4x21 2
8x9 2

16x22

10V, 2A
10V, 1A
10V, 1A
150V, 1A
150V 1A
150V 1A
150V 1A
100V, 0.3 A
100V, 03 A
100V 0.3A
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NI 733x
‘ NI 734x ‘ / ‘

‘NI735X‘ / ‘2,4,6,8‘

NI C
NI LabVIEW

NI CompactRIO

PClI

32/ 12-bit
32/ 12-bit ‘

64/ 16-bit ‘

MID-7652
MID-7654
EtherCAT AKD
Analog AKD

UMI-777x

UMI-776x

68-pin VHDCI
68-pin VHDCI
AKD
AKD
68-pin VHDCI
68-pin VHDCI

5A
6A
6A

10A
12A
12A

< <

MID-7602
MID-7604
NI P70530
NI P70360
UMI-777x

UMI-776x

68-pin VHDCI
68-pin VHDCI
D-Sub
D-Sub
68-pin VHDCI
68-pin VHDCI

1.4A

1.4A
5A

2.6A
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NI CompactRIO

NI CompactRIO
CompactRIO

CompactRIO

I/O

FPGA

FPGA

NI Single-Board
RIO

1/0
FPGA
FPGA

DC

2300

4 8
Xilinx Spartan-3, Vertex Il Virtex-5
40 80 120 160 200

266 400 800
9~35
6~35

7~10

RS232

10/100/1000
-40~70
50

179.6% 88.1% 88.1
707% 3.47% 3.47

Vrms

MHz
MHz

<

Mb/s

(EMC)
A 2
(MTBF)
Marine
/
(QMS/EMS)

2004/108/EC

EN 55011 Class A at 10 m

FCC Part 15A above 1 GHz

Industrial levels per EN 61326-1:1997

+ A2:2001 Table A1

CE C-Tick ICES and FCC Part 15 Class A Compliant

2006/95/EC

EN 61010-1 |EC 61010-1

UL 61010-1 CSA 61010-1

Class | Division2 GroupsA B C D T4

Class| Zone2 AExnCIICT4 EExnCIICT4

|IEC 60068-2-64 |EC 60068-2-27 |EC 60068-2-6

Bellcore Issue 6 Method 1 Case 3 MILHDBK-217F
LR Type Approval System Test Spec No. 1

I1SO 9001/14001

ni.comy/certification
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FPGA

A
T LI mI

TTTTT = BEER
Ab1BzE FPGA

L { e=a00

ILIII‘I

CompactRIO FPGA /O CompactRIO RIO
FPGA)
LabVIEW FPGA I/O CompactRIO I/O l/O
ADC DAC
CompactRIO CompactRIO
CompactRIO NI
FPGA
CompactRIO CompactRIO 8
CompactRIO

-40~70°C -20~55°C
EMC v v
v v
v _
Cc 4 8 8
USB uUsB v =
4GB 256 MB
9~35VDC 19~30VDC
FPGA Xilinx Virtex FPGA Xilinx Spartan-3 FPGA
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. 800 M VxWorks

“ ”

9V-35V

VxWorks . 4 G USB
w BEEFSERRUN (@S-l g RS232
i : SD
USB 100/ 1000 M TCR
4G FTE WEB, Modbus server
NI cRIO-9025 NI cRIO-9024 NI cRIO-9023 NI cRIO-9022 NI cRIO-9014 NI cRIO-9012
DRAM 512 MB 512 MB 256 MB 256 MB 128 MB 64 MB
4GB 4GB 2 GB 2 GB 2GB 128 MB
-40..70 -20..55 -40..70 -20..55 -40..70 -40..70
CPU 800 MHz 800 MHz 533 MHz 533 MHz 400 MHz 400 MHz
/
NI cRIO-9076 | NIcRIO-9075 | NI cRIO-9074 | NI cRI0-9073 | NI cRIO-9072
FPGA Spartan-6 LX45 Spartan-6 LX25 2 M 2M 1M
4 4 8 8 8
DRAM 256 MB 128 MB 128 MB 64 MB 64 MB
512 MB 256 MB 256 MB 128 MB 128 MB
-20..55 -20..55 -20..55 -20..55 -20..55
CPU 400 MHz 400 MHz 400 MHz 266 MHz 266 MHz
UsB Yes no - - -
!
NI cRIO-9025 NI cRIO-9118
LabVIEW Real-Time 8 CompactRIO I/O
Xilinx Virtex-5 LX110 /O RIO FPGA

800 MHz 4 GB 512 MB

DDR2 LabVIEW

Web DIN
-40 70
USB USB
RS232 9VDC 35VDC
-40 70
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FPGA

e 25 ns
* FPGA I/0
PID

40 MHz

200 KHz

T ——————— T ——T———T——

cRIO-9111 4 Virtex-5 LX30 19,200

cRI0-9112 8 Virtex-5 LX30 19,200 48
cRI0-9113 4 Virtex-5 LX50 28,800 48
cRIO-9114 8 Virtex-5 LX50 28,800 48
cRIO-9116 8 Virtex-5 LX85 51,840 48
cRIO-9118 8 Virtex-5 LX110 69,120 64

b

EtherCAT

I/0

I/O

RIO

NI 9144

NI 9148

bl
A

I/O

“ s -
AL
MXI-Express

NI MXI-Express RIO

chain
4  MXI-Express RIO

NI 9157/9159

14

daisy-

R
CompactRIOR
l/O PCI PXI/
CompactPCI R FPGA
I/O

NI 9151

cRI0-9151 ‘

‘ NI 9144
‘ NI 9157
‘ NI 9159

B
B!
ou

Spartan-3
Virtex-5 LX85
Virtex-5 LX110

MXI-Express x1

‘ EtherCAT

MXI-Express x1

PXI
PXI

PC |
PC |
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C

NI C

ni.com/crio/zhs

/0

50

I/O

I/O

I/O

NI-9211 4 14 S/s - 24 delta-sigma 14 S/s J, KR, S,TN,E, and B
CJC 250 Vrms -
NI-9213 | 16 | 1200S/s = — | 24 ’ kT ENS R S
RTD 100 Q NI-9217 = 4 | 400S/s = - 24  50/60 Hz 400S/s 3 4 RTD
4 + 25mV 50 kS/s 1000Vrms
NI9237 | 4 | 50kS/s | ¥ | 24 oV TEDS
NI9235 8  10kS/s YV | 24 8 10 ks/s 120 Ohm 1/4
NI-9236 = 8 = 10kS/s Vv | 24 8 10 ks/s 350 Ohm 1/4
TEDS 4 + 5V 50
oe NL9233 4 | BOKS/s V24 o 102 dB
NI-9234 | 4  512kS/s V| 24 ;‘B = 2 B2 ksl [
+ 20mA
0-20 mA NI-9203 | 8  200kS/s - | 16 200 kS/s
WA DAL NI9227 = 4  50kS/s @V 24 5Ams 14 A 250 Vrms
NI-9208 = 16  500S/s -~ 24 |16 + 21.5 mA 50/60 Hz
8 +215mA 8 + 10V
/ NI-9207 | 88 500S/s - | 24 — . Y
£ 80my NI9211 | 4 148)s | - | 24 14 S/s
. 10V NI-9215 | 4  100kS/s @ V 16 100 kS/s
= NI-9201 | 8  500kS/s &~ | 12 500 kS/s
+ 60V NI-9221 | 8 | 800kS/s | - | 12 800kS/s
300 Vrms 50 kS/s
NI9225 3  50kS/s Vv | 24 600 Vrms
NI9223 | 4 | 1MS/s | V 16 +10V 1MS/s/ 60VDC
NI9222 | 4  500kSs |V 16 | * 10V 500 kS/s/ 60VDC
NI-9205 = 32 250kS/s -~ 16 32 16 250 kS/s
(£ 200 mV
£1V N-0206 = 16  250kS/s - | 1 | ©00VDC Zégokosyoc Gait | -
+5V =10V S
NI-9239 = 4 | 50kS/s |V | 24 250 Vrms 50 kS/s/ + 10V
250 Vrms 50 kS/s/
NI-9229 = 4 | 50kS/s V| 24 iy 128 4B
250 Vrms 1/4
NI-9219 | 4 | 100S/s |V | 24 RTD cJc 100 S/
s/
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I/O -

NI-9263 4 | £10V 16-bit 100 kS/s
NI-9264 16 | 25 kS/s/ , 250 Vrms 60VDC D-SUB
NI-9269 4 \2/50 V;rgs 100 kS/s/ 333 kS/s + 10V + 40
0-20 mA NI-9265 4 16-bit 100 kS/s
NI-9421 8 100 ps 12-24V 40V
NI-9422 8 | 250 ps / 24-60V 250Vrms
24V NI-9423 8 1 s 11-30V 35V
NI-9425 32 | 7ps 12/24V
NI-9426 32 | 7ps 24\ 37 D-Sub
250V AC/DC NI-9435 4 3ms *5t0250VDC 10 to 250 VAC /
TTL NI-9411 6 500ns £5 +24V /
NI-9472 8 100 us 24V 750 mA 30V
24V NI-9474 8 1us 24V 1A 30V
NI-9475 8 Tus 60V 1A , 25 D-Sub
NI-9476 32 | 500 ps 6-36V 250 mA
24y NI-9477 32 | 8ups 5-60V 625 mA 20 A
NI-9478 16 | 550V 50 pus 1.2 A/
100 ns / 5 V/TTL / / 4 , 25
NI-9401 8 | bsub
TTL NI-9402 2 55 ns / LVTTL / / BNC
NI-9403 32 |7ps 5V/ITL / / 0 1000 Vrms + 30V
1s EM Form A 30VvDC 2 A 60 VDC 1A 250 VAC 2 A
A (SPST) NI-9481 4 SPST 250 Vims
4 12 A 750 mA 60 VDC 30 Vrms 250
SSR MHoZEE 8 VimsCATII 60VDC
/ (24 V) NI-9423 8 'S 24V 35V
5 / (TTL) NI-9411 6 Tus £5t024V TTL 5V
NI-9411 6 Tus *5to24V TTL 5V
PWM (6 30V) NI-9474 8 1ps 24\ 1A 30V
2 NI-9853 2 ISO 11898 1 29 ID CompactRIO I/O
Philips SUA1000 CAN Philips TUA1041 CAN 1Mb/s / 100%
CAN ) , N19852 ) ISO 11898 1 29 D Philips
B SJA1000 CAN Philips TUA1054 CAN 125 Kb/s
1 / NI 9861 1 125kB/s Philips TUA1054A NI-XNET
20kbits/s NXP TJA1028 20MHz Tus LDF
LIN LIN 2.1 NI 9866 1 NIXNET
14 b/s 961 kb/s 5,678 1,15,2 XON/OFF, RTS/CTS,
RS232 NHEISZE £ 64 B UART FIFO 8 28VDC
14 baud 3.684 Mbaud 56,78 1,15, 2 XON/OFF, RTS/CTS,
RS485/422 NI-9871 4 64 B UART FIFO 4 ,2 DTR , 2 DTR , 2
8 28VDC
WSN 1/0 NI 9795 1 WSN I/0 36 WSN
/ 1 PROFIBUS DP / DPVO Master Class 1/2, DPVO Slave LabVIEW FPGA
PROFIBUS 8.5 PROFIBUS DP RS485 9600 bits/s - 12000 kbits/s
1 DPVO Slave LabVIEW FPGA 8.5 PROFIBUS DP RS485 9600 bits/s -
12000 kbits/s
PROFINET 2 2 NRT RT IRT / NI (PAC)
NET PROFINET
LabVIEW NI SoftMotion
H DC LabVIEW
hoDe M-S FPGA 8A 40 30V 2A 70 30V
12A
C forward limit reverse limit ,
NI-9512 1 P7000
NI-9514 1 c 50 u s( . (f)orward limit), (reverse limit),
C 50 ps forward limit
NI-9516 1 reverse limit
4 GB / 2 MB/s
NI-9802 50g Bg
8 PFI/ Drivven 8 4 PFI 4 A 1A /
4 PWM 6V~32V
VR/Hall Drivven AD Combo 21 21 12 2kS/s 2 VR 2
Al/DI VR
2 Drivven 2 2 H 2
H 6V-32V
Drivven 3 Drivven 3 3 P 175V 30A
8 RS485/RS422 Drivven 8 RS485/RS422 8 1/0 5V 1A
1/0
Drivven
8 L L 8 8 TTL 200ns
Bosch LSU 4.2 Drivven 2 2 Bosch LSU 2 1kHz
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NI LabWindows/CVI

LabWindows/CVI ANSI C
ANSI C LabWindows/CVI

.

.

.

o : DLL ActiveX NET

.

o , PID

ni.com/lwcvi/zhs

NI Measurement Studio

Measurement Studio

Windows Form Web Form

Microsoft Visual Studio

Measurement Studio

° C++ C# Visual Basic .NET Visual Basic 6.0
3 PID

ni.com/mstudio/zhs
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LabVIEW

LabVIEW FPGA

LabVIEW

[ ]
. NI PXI NI CompactRIO

LabVIEW FPGA

. HDL FPGA

) NI RIO

[ ]

. FFT IP ni.com/ipnet/zhs
LabVIEW FPGA P

Component Library Node for Third-Party IP

. LabVIEW FPGA IP
i_abVI EW
;_abVI EW
.
: LabVIEW LabVIEW FPGA FPGA

LabVIEW , NI ni.com/labview/zhs
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DC offset 1Q gain imbanlance BER MER EVM

«3D 2D

GPS

) 12 C/A codes (L1) 24

ECU

NI ECU NI LabVIEW NI LabWindows™/CVI Microsoft C/C++
ECU

. CAN CCP 2.1

. ECU DAQ STIM

. XCP CAN

. ECU 1 3 * A2L

NI PCI PXI PCMCIA USB C CAN
NI VeriStand XCP CCP

Diagnostics

Diagnostics

NI CAN KWP2000 Keyword Protocol 2000
ECU

DTC ECU ECU
. LabVIEW, LabWindows™/CVI, Visual C/C++ 6.0 CAN
. Windows 7/Vista/XP/2000 LabVIEW Real-Time
o CAN ISO 15765, OBD-I | KWP2000 ISO 14230
. ISO 15765-2 Volkswagen TP 2.0
. NI-XNET CAN CompactRIO CAN USB CAN Series 2 NI CAN PXI PCI
¢ KWP2000 UDS ECU

NI

NI NI china.ni.com/resource/software

e PID
o NI

PCMCIA
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NI VeriStand

NI VeriStand

. I/O

ni.com/veristand/zhs

NI —_—
HIL
NI VeriStand
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NI VeriStand
Simulink® ANSI C/C+ +
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NI TestStand NI TestStand

NI TestStand

NI TestStand uuT
NI TestStand
L] [ ]
L] [ ]
[ ] [
[ ] [ ]
ni.com/teststand/zhs
NI TestStand ATML NI Requirements Gateway NI Switch Executive
ATML Microsoft Excel Microsoft
NI TestStand Word Adobe Acrobat Telelogic

DOORS IBM Rational RequisitePro
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NI DIAdem

DIAdem

. 1000

o ISO SAE NHTSA FMVSS ECE

ni.com/diadem/zhs

NI DataFinder LabVIEW DataFinder DIAdem
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NI

NI NI 600

ni.com/services/zhs

ni.com/ssp NI SSP
NI
NI
ni.com/services/zhs
NI 43% 50% 66%
ni.com/training/zhs
NI
ni.com/services/zhs/vlp
NI ni.com/support/zhs ni.com/zone/zhs

NI

NI



ni.com/china - : 800 820 3622 - china.info@ni.com

NI NI NI
021 5050 9800 010 8262 5966 020 2201 6899
021 65556244 010 8286 2099 020 2201 6898
E-mail china.info@ni.com

NI NI

852 2645 3186 010 8260 0055

852 2686 8505 010 6262 8056
E-mail general@nihk.com.hk E-mail mail@pansino.com.cn

© 2012 National Instruments



