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LabVIEW & FlexLogger ‘ C/C++ C#t Python CVI

/O: PCle USB

1/0
1/0
= 12 18
u 80 48
. 5 MS/s/ch
ERNER:
REESIUSEREZENE UTHRE twI1=>05700% S AT LADFEERE
1 /0
/0 1/0 /
4 100
MHz I/0
I/O
(PCI) I/O NI
I/0
PCIe-6320 250 kS/s 16 16 8 — 24 a4
PCIe-6321 250 kS/s 16 16 2 24 4
PCIe-6323 250 kS/s 16 32 16 4 48 a4
PCIe-6351 1.25 MS/s 16 16 8 2 24 a4
PCIe-6363 2 MS/s 16 32 16 4 48 4
USB-6001 20 kS/s 14 8 a4 2 13 1
USB-6210 250 kS/s 16 16 8 — — 2
USB-6212 400 kS/s 16 16 8 2 24 2
USB-6343 500 kS/s 16 32 16 4 48 a4
USB-6363 2 MS/s 16 32 — 4 48 a4

26 NI



LabVIEW"

..
Wt . cnscn
omentOpt, I S

C/C++ Python

I/O: PCle USB

/0 (FPGA) PCle
UsB 1/0 /0
FPGA
/0 LabVIEW LabVIEW FPGA
1/0
= 12 18
= 16 128
= 1MS/s
ERBER:
SRERT B RE O>w OB DB HIA G 1oUYV—ADER
HIL (Hardware-In-the-Loop) LabVIEW FPGA 110
1/0
FPGA I/0
Virtex-5
PCIe-7841 LX30 200 kS/s 96 -10 Vv 10 V 3.3V 5V 40 MHz
Virtex-5
PCIe-7842 LX50 200 kS/s 96 -0V 10V 3.3V bV 40 MHz
Kintex-7 -l1o0v 16V -5V BV 1.2V 1.5 1.8V
PCIe-7846 1607 500 kS/s 48 oV eV AV 1V o5V 33 80 MHz
Virtex-5
PCIe-7852 LX50 750 kS/s 96 -0 v 10V 3.3 VbV 40 MHz
Kintex-7 1.2V 1.5 1.8V
PCIe-7820 160T — 128 — 55V 3.3 80 MHz
Kintex-7 AV 1V -2V 2V 1.2V 1.5 1.8V
USB-7845 20T 500 kS/s 48 BV 5V -10V 10 V 55V 3.3 80 MHz
Kintex-7 -1v 1V -2V 2V 1.2V 1.5 1.8V
USB-7886 160T 1 Ms/s 48 BV 5V -10V 10 V 2.5V 3.3 80 Mz

NI
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C x
LabVIEW A FlexLogger

CompactDAQ

CompactDAQ USB

CompactDAQ

» SREOAE
70

» S RAFTLADIRE
CompactDAQ
s

28 NI

C/C++ C# Python QCVI

PC
CompactDAQ

» NBYBERTYA



cDAQ

(C
IIN—S
PC
cDAQ-9171 USB 2.0 1 -20°C 55°C
cDAQ-9174 USB 2.0 4 -20°C 55°C
cDAQ-9178 USB 2.0 8 -20°C 55°C
cDAQ-9179 USB 3.0 14 -20°C 55°C
cDAQ-9181 1 0°C 55°C
cDAQ-9185 4 -40°C 70°C
cDAQ-9189 8 -40°C 70°C

NI
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;
:
2

NATIONAL

»

LabVIEW Real-Time

CompactRIO

LabVIEWIC KB IOYS =20

-40°C  70°C

LabVIEW FPGA C/C++ C# Python CVI

FPGA
1/0 CompactRIO
PLC

= EHAIZR/BIEO S ADAEDHEAEDE

* LinuxRTOS (UZIIA LAARL—F 1 DS AT L)
P
NI Linux Real-Time OS

CompactRIO
/



cRIO

/
NI
NI LABVIEW NI-DAQMX LABVIEW FPGA FPGA
( C
cRI0-9030 4 .33 GHz Intel Atom
cRIO-9035 8 .33 GHz Intel Atom
cRIO-9038 8 .33 GHz Intel Atom
cRIO-9039 8 .91 GHz Intel Atom
cRI0-9040 4 .30 GHz Intel Atom
cRIO-9045 8 .30 GHz Intel Atom
cRI0-9047 8 .60 GHz Intel Atom
cRI0-9049 8 .60 GHz Intel Atom
cRIO-9053 4 .33 GHz Intel Atom
cRI0-9056 8 .33 GHz Intel Atom

NI
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(e}

CompactRIO

(C

CompactDAQ

@)
o)

+200 mV +500 mV 1 V 5 V 10 V 60 V

82 3 Voo 400 V.. 800 V.. 300 V.. 20 WS/s/ch
16 20 mA O 5 A, 0 20 A, 0 50 A, 200 KS/s
16 +20 mA +10 V 500 S/s B

4 V mA TC RTD 0 IEPE 51.2 kS/s/ch

16 JKTENTBH s 95 S/s/ch cJc
RTD 8 100 0 1000 0 400 S/s 50/60 Hz

8 % % (120 350 0) 50 kS/s/ch

8 +5 \ +30 V 102.4 kS/s/ch  IEPE

16

3 Voo $10 V #40 V ( )

1 MS/s/ch

+20 mA

100 kS/s/ch

TTL (3.3 V 5 V) RS422 5V 12V 24V
32 48 V 72V 96 V 120 V AC 120 V DC 240 V 55 ns
AC 240 V DC
8 60 V DC 30 V., 250 V., 1 op/s SPST SsR

CAN 1 HS/FD LS/FT CAN 1 Mb/s —
LIN 1 LIN 20 kb/s —
RS232 RS485/RS422 921.6 kb/s —

(o)
no

NI



(6] 70 NI
$10 V 16 ch DI 32 ch SE 16 250 kS NI 9205
+10 V 16 ch 100 kS/s/ch ( ) NI 9220
24 250 V +10 V 4 ch 50 kS/s/ch NI 9239
60 V NI-9239 60 V NI 9229
#10 V 4 ch 100 kS/s/ch NI 9215
+10 V 4 ch 1 MS/s/ch NI 9223
$10 V 4 ch 500 kS/s/ch NI 9222
+10 V 16 ch 24 10 kS/s/ch NI 9202
+20 MS/ /ch 14 NI 9775
12 $10 V 8 ch 12 NI 9201
+10 V 16 ch 25 kS/s/ch NI-9264
$10 V 4 ch 100 kS/s/ch NI-9263
40 vV +10 V +40 V 4 ch 100 kS/s/ch NI-9269
16 ch NI-9213
(0.37 NI-9213 NI-9214
TC 8 ch TC NI-9212
4 ch 51.2 kS/s/ch #5 V NI-9234
2 30 Vv 3 ch 102.4 kS/s/ch +30 V NI-9232
/ 8 ch 51.2 kS/s/ch 5 V NI-9231
NI-9232 12.8 kS/s/ch NI-9230
/o 4 ch 50 kS/s/ch 1/4 1/2 NI-9237
/ 2 x 120 0 % 8 NI-9235
RTD 8 ch 400 S/s © 400 Q PT100 NI-9216
+20 mA 8 ch 200 kS/s NI-9203
/ 24 B0/60 Hz o9 ma 16 oh 560 S/s NI-9208
DIO 32 ch (16 I/16 0) 12/24 V NI-9375
24 V DO 32 ch 12/24 v DO NI-9476
TTL 8 ch 5V TTL NI-9401
TTL 32 ch 5V TTL NI-9403
24 V DI 32 ch 12/24 V DI NI-9425
250 VAC 60 VDC 4 NI-9482
DI 8 ch 12/24 V DI NI-9421
DO 8 ch 12/24 V DO NI-9472
3 250 VAC L-N (400 VAC L-L) 50 kS/s/ch NI-9242
: 480 VAC 3 400 VAC L-N (800 VAC L-L) 50 kS/s/ch NI-9244
C 3 ch 300 V Pk 50 kS/s/ch NI-9225
120 VAC ) 0.33 V CT NI-9238
5A2 CT 5 A CT (20 A ) NI-9246
5 A rms NI-9227

NI
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PXI

° 0 0
eEe PXie-1095

FXi

PXI (PCI eXtensions for Instrumentation)
PXI
RF PXI
PXI (PXI )
Microsoft Windows
PXI 1997

PXI PC usB
PXI

BUF QR (C &iE:

FRRE:

- RAURE
PXI 60

- =iEaE

= JEERTE
PXI

- SR
NI

34 NI



PXI

(c]
Q
Q
0
]
Q
(€]
)
Q

| €3

PO I

Rsazasnsanal sasssanaisi

15HgR (B> 1))
PXI
2.d>bk0O-—-5
PXI
= Thunderbolt™
PXI
3.3v—>
NI

PXI

Thunderbolt

35



PXle-1071

& @ Pxeloss

R

PX

8GB/s

82W
I/0

WINDOWS

PXIe-1071

PXIe-1082

PXIe-1088

PXIe-1092

PXIe-1084

PXIe-1086

PXIe-1095

PXIe-1090

PXIe-1083

10

18

18

18

3 GB/s
8 GB/s
8 GB/s
24 GB/s
4 GB/s
12 GB/s
24 GB/s
2 GB/s

2 GB/s

(Thunderbolt 3)

(Thunderbolt 3)

PX
. Inte
| |
: Windows (7 10)*
" 24 GB/s
| |
Thunderbolt3 USB 3.0
PXI CPU RAM / UsB
1/O PC PX
PXIE-8822 PXTE-8842 PXTE-8862 PXIE-8881 (8 ) PRIE-gEL (5
Intel Core i3 Intel Core ib Intel Core i7 Xeon 8 Xeon 18
4 GB/s 8 GB/s 16 GB/s 24 GB/s 24 GB/s
* NI Linux RT NI

36 NI



A>0OX3—7 38—

= 126 GS/s
= 5GHz
. 24

FOHANWRIFA—=S 39NR—

" 1,000 VDC
= 3A

= 5GQ

. 1.8 MS/s

NIHIFAI  40NR—>

" 8 32 /
= TTL/CMOS 1/0
. 80 MHz

BR an—>

. 2 60W
= /
= 4

. FET
. 150 V 2A

=1 PX 544

. 2

LCRA—4 43NR—

= 2MHz AC

= 707Vrms AC
= *40V DC

= 0.05%

FIHIVEHARE aan—>

= 32 (
512)

= 100 MHz 39 ps

= 2 6V

. 200 Mb/s

A FERR 45—

. 2 16

* 800MS/s(20 40 80MHz )
. 34

. 2V 775 mV

g,
anoa

V=AY —1=v M (SMU) 46—

L] 24 ( 408)

L] 200V 3A(I0A )

= 10fA

L] :40W (500 W
)

BIBEIEEIO (FPGA) 47T/R—

. FPGA

= 12 18

L] 16 96

L] 1MS/s

FIH)ViER TR asR—

RIVFI7>20532/0 49—

TTL/CMOS

I/O I/O

14 MS/s/ch
836 Al

SEAES sox—>

AC

B

EIEa1—I) 51—

NI
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LabVIEW"

PXI

m InstrumentStudio”

C/C++ C# Python CVI

= 12.5 GS/s

= 5GHz

| |

. 24

ERBE:

CableSense™
PXI CableSense
PXI
FPGA

PXIe-5105 12 60 MHz 60 MS/s 512 MB
PXIe-5113 8 500 MHz 3 GS/s 512 MB
PXIe-5114 8 125 MHz 250 MS/s 256 MB/ch
PXIe-5122 14 100 MHz 100 MS/s 256 MB/ch
PXIe-5160 10 500 MHz 2.5 GS/s 2 GB
PXIe-5162 10 1.5 GHz 5 GS/s 2 GB
PXIe-5164 14 400 MHz 1 GS/s 1.5 GB
PXIe-5170 14 100 MHz 250 MS/s 1.5 GB
PXIe-5171 14 250 MHz 250 MS/s 1.5 GB
PXIe-5172 14 100 MHz 250 MS/s 1.5 GB
PXIe-5186 8 5 GHz 12.5 GS/s 32 MB
PXI-5922 24 6 MHz 15 MS/s 256 MB/ch

38
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LabVIEW"

nl

PXle-4081

m InstrumentStudio”

C/C++ C# Python CVI

= 1,000 VDC
= 3A
= 5GQ
= 1.8 MS/s
FREER:
712 DMM
26 NIDMM 1.8 MS/s
NIDMM DMM
DMM 36
PXI-4065 PXIE-4080 PXIE-4081 PXIE-4082
6 1/2 6 1/2 7 1/2 6 1/2
-300 V 300 V -300 V 300 V -1000 V 1000 V -300 V 300 V
-3 A 3 A -1 A 1A -3 A 3 A -1 A 1A
3 kS/s 1.8 MS/s 1.8 MS/s 1.8 MS/s
NI 39



PXI

LabVIEW"

‘ C/C++ C# Python CVI

. 8 32 /
. 80 MHz
= TTL/CMOS o)
| |
PXI /
PXI-6602 PXI-6608 PXI-6624 PXIE-6612 PXIE-6614
/ 8 8 8 8 8
80 MHz 80 MHz 400 kHz 80 MHz 80 MHz
40 NI



LabVIEW"

m InstrumentStudio”

C/C++ C# Python CVI

L] 60 W 120W
" /
. /
= 4
PXI
(DUT)
NI PXI-4110 NI PXIE-4112 NI PXIE-4113
3 2 2
20V 20V OV 60V 0V 10
C ) 1A 1A 6 A
C ) a6 W 120 W 120 W

NI
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LabVIEW C/C++ C# Python CVI

PXI

= 100
. 600V 40 A
= 40 GHz
. 544
. 2 4
PXIZAA Y FDILE FHillg% & DEIHA Switch Executive 7 NI T 7
PXI
1 PXI PXI
PXI
PXI
COM

42 NI



PXILCR

= 2MHz AC

" 707Vrms AC
- +40V DC

" 0.05%

NI LCR SMU

(

SMU)

PXI

DC

2 MHz

500 kHz

/DC

+/- 40 V (AC + DC)

+/- 10 V (AC + DC)

1 fA

1 pA

NI
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LabVIEW"

PXI

e

Xl

‘ C/C++ C# Python CVI

= 32 ( 512)
= 100 MHz 39 ps
= 2 6V
= 200 Mb/s
Digital Pattern Editor Shmoo RAM
PXIE-6570 PXIE-6571%*
2 1
24 mA 16 mA
: -2V +6V 32 mA
PPMU : -2V +6V 32 mA
PPMU : -2V +7 V 32 mA

44 NI

32

256 i



LabVIEW [0 nstrumentStudio  C/C++ C# Python CVI

PXI

= 2 16
= 800 MS/s 20/40/80 MHz
. 34 ( )
. 12V +775mV
BREANY—=>2 FSHINITA T BREAOUT S
PXI PXI
PXIE-5413 PXIE-5423 PXIE-5433
20 MHz 40 MHz 80 MHz
DAC 16 800 MS/s 16 800 MS/s 16 800 MS/s
: 400 MS/s
200 MS/s 200 MS/s . 250 MS/s
1 2 1 2 1 2
128 MB 256 MB 128 MB 256 MB 512 MB 1 GB

NI



nl

0

B (CAH6AE0 J

LabVIEW"

PXI

[T

n

‘ mlnstrumentStudio" C/C++ C# Python CVI

(SMU)

= 24 ( 408)
= 200V 3A(IOA )
= 10fA
= :40 W (500 W )
EESRDIRWF v > RIVERE HADIVRA =T =EN/VULRHA
PXI InstrumentStudio DC
408 SMU v
PX1 SMU DC
SMU
SMU 4 SMU SMU
PXIe-413x PXIe-414x PXIe-416x
(au 1 (17) 4 (68) 12 24 (408)
-200 V. 200 V -24 Vv 24V -24 'V 24 vV
-8 A 3 A -3 A 3 A -160 mA 100 mA
0.01 pA 0.1 pA 100 pA

46 NI



LabVIEW"

PXI

‘ C/C++ Python

(FPGA)

- FPGA
= 12 18
. 16 96
= 1MS/s
SRR HEEE FPGAD' OIS > O %iE E5Z2VU7I5 41 LN
NIR PXIR
/0 FPGA 1 /0 CPU
HIL
(Hardware-In-the-Loop)
FPGA
Kintex-7
PXIe-7846 160T 500 kS/s 48 8 8 80 MHz
Kintex-7
PXIe-78567 160T 1 MS/s a8 8 8 80 MHz
Kintex-7
PXIe-7861 160T 1 MS/s 32 16 8 80 MHz
Kintex-7
PXIe-7868 3057 1 MS/s 48 6 18 80 MHz

NI
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o

C ) ‘

LabVIEW ‘ C/C++ C# Python CQCVI

PXI

= TTL/CMOS

PXI

PXI-6544 PXI-6545 PXI-6547 PXIE-6548
1.2V 1.5V 1.8V 1.2V 1.5V 1.8V

2.5V 3.3V 2.5V 3.3V 1.2V 3.3V 1.2V 3.3V
100 Mbits/s 200 Mbits/s 200 Mbits/s 400 Mbits/s
100 Mbits/s 200 Mbits/s 200 Mbits/s 300 Mbits/s

48 NI



FER T 2

( ): ‘

LabVIEW B2 FlexLogger ‘ C/C++ C# Python CVI

/O

= /10 110 1

. 14 MS/s/ch

= 4U 836 Al

PXI I/O

/10
1/0
DIO
PXIe-6341 500 kS/s 16 8 16 24
PXIe-6345 500 kS/s 16 40 80 24
PXIe-6349 500 kS/s/ch 16 32 0 24
PXIe-6355 1.25 MS/s 16 40 80 24
PXIe-6358 1.25 MS/s/ch 16 16 0 48
PXIe-6361 2 MS/s 16 8 16 24
PXIe-6363 2 MS/s 16 16 32 48
PXIe-6365 2 MS/s 16 72 144 24
PXIe-6368 2 MS/s/ch 16 16 0 48
PXIe-6375 3.86 MS/s 16 104 208 24
PXIe-6376 3.57 MS/s/ch 16 8 0 24
PXIe-6378 3.57 MS/s/ch 16 16 0 48
PXIe-6396 14 MS/s/ch 18 8 0 24
NI 49



LabVIEW C/C++ C# Python CVI
= 51.2kS/s 1024 kS/s 204.8kS/s 1.25 MS/s
| |
. AC
| |
PXI / NVH ( /
)
AC/DC IEPE
DSA
PXI-4461 204.8 kS/s 2 2 118 dB 3.4 Hz
PXIe-4463 51.2 kS/s — 2 — 3.4 Hz
PXIe-4464 204.8 kS/s 4 — 119 dB 0.72 Hz
PXIe-4492 204.8 kS/s 8 — 114 dB 0.5 Hz
PXIe-4497 204.8 kS/s 16 — 114 dB 0.5 Hz
PXIe-4499 204.8 kS/s 16 — 114 dB 0.5 Hz

50 NI












RFmx

RFmx /
RFmx

= HUBODHEH— loT
RFmx
« DAYVIRHI—b—

» KDERRRIT—

54 NI

NI RF



= 10MHz 6GHz

= 400 MHz
NIUSRP
(SDR) SDR
NI USRP NI ETTUS USRP #TX #RX BW
USRP X410 USRP X410 a4 a4 1 MHz 7.2 GHz 400 MHz
N/A USRP N320 USRP N321 2 2 3 MHz 6 GHz 200 MHz
FPGA N/A USRP N310 a4 a4 10 MHz 6 GHz 100 MHz
USRP-2974 N/A 2 2 10 MHz 6 GHz 160 MHz
USRP-2944 USRP X310 + UBX 2 2 30 MHz 6 GHz 160 MHz
USRP-2945 USRP X310 + TwinRx 0 a4 10 MHz 6 GHz 80 MHz
FPGA USRP-2954 USRP X310 + UBX + GPSDO 2 2 30 MHz 6 GHz 160 MHz
USRP-29565 USRP X310 + TwinRx + GPSDO 0 a4 10 MHz 6 GHz 80 MHz
SWAP N/A USRP E310/E312/E313 2 2 70 MHz 6 GHz 56 MHz
N/A USRP E320 2 2 70 MHz 6 GHz 56 MHz
N/A USRP B200mini/B205mini 1 1 70 MHz 6 GHz 56 MHz
SWAP USRP-2900 USRP B200 1 1 70 MHz 6 GHz 56 MHz
USB
USRP-2901 USRP B210 2 2 70 MHz 6 GHz 56 MHz
USRP
LabVIEW C C++ MathWorks
MATLAB GNU Radio

NI
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LabVIEW

( ):

GPIB
NI uUsB PCl(e)
LabVIEW
GPIB GPIB-ENET/1000
GPIB RS232 GPIB-RS232
GPIB USB 2.0 GPIB-USB-HS
GPIB USB 2.0 GPIB GPIB-USB-HS+
GPIB PCIe PCIe-GPIB
GPIB PCIe GPIB PCIe-GPIB+
RS232 PCIe 2/8/16 PCIe-8430
RS485 RS422 PCIe 2/8/16 PCIe-8431
RS232 PCIe 2 PCIe-8432
RS485 RS422 PCIe 2 PCIe-8433
RS232 USB 2.0 1/2/4 USB-232
RS485 RS422 USB 2.0 1/2/4 USB-485
LabVIEW
. 7,000
= Tektronix Keysight Keithley Rohde Schwarz
.
.
NI (Nl.com/idnet)

56 NI


http://NI.com/idnet

NI

NI

NI

ni.com/findapartner

o7/

NI


http://ni.com/findapartner

NI

NI
40 NI 900
NI
3 3 NI
NI
5 NI
(3 5 v v
v NI
v
v
v v
C
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NI NI

/ =

HRIY—BL—=90—R Mo—Z=2PDFBEIR

NI
NI

NI

ML—Z20 A2 IN—2w TR MR
FIULSY MEFEBAL. FHIETET
A —ANDEMEFH

AFTI>D REBEER
NI 1

TSAR—NML—Z20 4R NERIHE
NI 12
NI

NI

NIRERT Y R— MADT7 I EX:
VIKOI7ICHIE
Bl K— NEBENDOY T RITPOYTRIUTS 3 >SS RICHE

NU\— RO T 7RECHTE
J\— RO 1 7Fil%iE U T3EROEERITHR— PRI ARTON/\— RO T 7P (LB

NI

S

40

NI

i

BEJ O35

LabVIEW

NI

NI TestStand
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