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ABSTRACT

Adventage of this design to rotor quality measurement type permanent magnect . this
method can measure before assemble it part of stator make as motor. Which rotor may appearance
problem from process, example the aluminium slot no complete. When rotor rotate cross of
magnetic  field the induce voltage of it can measure for display at LabVIEW

program.characteristic of slot.
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Low-Cost Multifunction DAQ for USB

* Srmail and postable
12 or 14-bit input resolution,

Ni USB-6008, NI USB-6009

Operating Systems
* Windows 2000/XF

arup to 49 kS/s * Mac OS2
* Buill-in, remavable eonneciors » Linug®

for easter and more * Pocket PC

cost-efiective connectivity « WinCE
* 7 true DAC analog oetputs

for accurate outpul signals Recommended Software
* 12 digital 170 lines {TTLAYTIL/CMOS) » |abViFw

* LabWindows/CVI

J2-pit event counter

» Student kits available Measurement Services
* DEM versions availahle Software (included)
* NI-DACGmx

* Ready-1a-run data logoer

Whae OS X and Linuk users neerd
1o cownlgad NEDADmx Base

-"_:'NAT'ION.ll
S TIIMENTS

Input Max Input Dutput Ounpt Qutput Digital
Analag Resolwtion  Sampling Rate Range Analag Resolution Rate Range 1] 32-Bit
Product Bus tnputs? {birs} [kSs) i Outputs {hits] THz) L] Lines Coumer  Trigger
ISR 6o SE #SE4 DI 1 48 <o =20 ? 12 ith Oreh T : g
USB-6008 IR:] B SE/2 DI 12 10 ERR N 2 7 150 Ow?b 1 1 L
15E = sl evdzg, D] = diliorcsdic]

Hardware Description

The Natonal rstruments USB-B008 and USB-6009 mudtifunction daia
acruisition (DAD) modutes provide refiahle data acquisition at a low
price With plug-and-play USB connectivity, these modules are simple
enuugh for guick measurements but versatite enoogh for more compicx
measurement applications.

Software Description

The: NI JSB-B00B and USB-6009 use NI-DACmx high-performance,
multithreatted driver software for interactive configuration and data
acquisition on Windews OSs All N} dala acquisition devices shipped
with NI-DACmx alsa include VI Logger Lite, a configuration-based
data-lugging soflware package.

Mac 05 X and Lirux users can download Mi-DAOmx Base, a
mutnplatform drves with a limited NI-DAQmx programming mterface.
You canuse NI-DAGmx Base t develop customized data acquisicon
applications with National instruments LtabVIEW or C-biased development
environments. N-DAOmx Base ncludes a ready-to-run data logger
appication that acquires and logs up ta eight channels of anaiog data

FDA users can download Ni-DAQOmx Base for Pocket FC ano Win CE
to develop customized handheld data acyuisition apphcatians.

Recommended Accessories

The USB-6008 and USB-5003 have removable screw tenminals for casy
signal connectivity. For extra flexibility when handling muttiple wiring
configuratiors, NI offers the USB-6008/09 Accessory Kit, which includes
two extra sets of screw terminals, extra labels, and a screwdriver

In addition, the USB 6008/09 Prototyping Accessary provides space for
adding mere tiscuitry 10 the inputs of the USB-6008 or USB-600%

Common Applications

Fhe US5-6008 and USB-G009 are ideal for a number of applications
wherc cconomy, small size, and simplicity are essential, such as
* Data logging - Log environmental o voltage data quickly and sasily,
* Academic lzb use — The low price facditates student swnershi;
of DAQ hardware for complotely interactive lab-baset courses
{Academic pricing avai'abic. Visit ni.comfacademic for details )
* Embedded OEM applications

\7 NATIONAL
INSTRUMENTS



Low-Cost Multifenction DAQ for USB

Information for Student Ownership

Tn supplement simulation, measuremen:, and automation theory courses
with practical experiments, NI has developed the USB-6008 and USB-5009
student kits, which include the LabVIEWY Stedent Edition and a reagy-ta-run
data legger application. These kils are exclusively for students, giving them
a powerful, low-cost hands-on leaming 1ool. Visit ni.com/academic for
more details.

Information for OEM Customers

For information on special configurations anc pricing, call (800! 813 3683
(LS. oniy} or visit ni.comfoem. Go 1o the Ordering Information section
far part numbers

Ordering Information

NEUSB-6008Y. 779081 01
NEUSB-B00S .. 379076-01
NIUSB-6008 OENM o ..193132-07
NI USB-6009 SEM . IR . 193132-C1
NI USB-6008 Student Kit™? ... 779370-77
NI USB-6009 Studen: 112 L119321-22

Hncludes NEGADInG solware, K1 ready-to-un dota lognar sofivare,
and a USB cab e
?Includes LabVIEW Stoden: Edition

For complete product specifications, pricing, and accessory
information, tall 800 265 9891 (U.S. only} or go to ni.com/ush.

BUY DNLINE at ni.com or CALL {800) B13 3693 {U.$.)



Low-Cost Multifunction DAQ for USB

[ - Outputrange ... ... S Dto+H ¥
Specifications putrend :
Typical al 25 °C unlisss otherwise noled Cutpul impedance... ... GIEY
ypica s oihierwige note Ourput current diwe . o BmA
Analog Input Poweronstate. .. .. ... 0V
Absolute accuracy, single-ended Shew rate. .. . T W/ps
Shor-circe \
Range: Typical ot 25 ¢ {mV) Maximum {0 to 55 "€} {mv} shorecheut curent. ... 50 mA
+10 147 138 Digita' VD
Number of chanrels ... 12 wtal
i ialh
Abselute accuracy at full scale, differential § (D <0. 7]
Range Typical at 25 °C {m¥) Maximum {0 to 55 °C) {mV) 4P <0 35)
£20 117 138 L -
i - a8 Oirestion sonlral . . Each charne indsaduatty
15 a2 54.4 programmable as ingut or cutput
£ 339 531 Output driver type
25 2t a1 usB-6oos ... Dpen-drain
+ 22 125 USG-600S .. ... .. . Each channe! individually
By 1.70 kLK armmabie as pushr
. - 75 prugrk.mn.m e as push-puk
: open-drain
. ) . Compatibility ... .. CMOS, TTL VT
Number of channals. oo . B single-ended/a oifferential p‘ -y . .
T £ ADE g . ot Internal puli-up resistos e AT RO R Y
: S e . Sutcessive
yne o ) HUPESSIVE GpproxImaticn Poweron state.............. . Input (high impedance|
ADC resolution (bits} Ahsolute maximum voltage ronge .. . -D.5tc +5.8 V
Module Diffarential Singke-Ended Digital Iogic levels
LSH-R00B n
158 6009 14 4 Level Min Max Uniis
a ’ Inprt bow valtage 03 NKE Y
gt 1igh vallsge 21 LR Y
Maximum sampling rate (system dependent) Irpul eakage currsnt - il s
dul N 5 lin R Output Iow veliage {f = R 5 ma) - 0w Y
Mo lh] e~ Maximum Sampling Rate (kS/s} Outgaut high voltage [push-pull t= -8 5 ma) 70 b Y
LISH-BOGB 10 . R ) o ) Ny
USE-BL P Ottt heg™ voltays (open-citisr, i - GG mA, nominalj z plh v
. Dutput gh ventage fopen-dran, | = -B 5 ma
w.th extemnal pul-up resistar 20 y
Input range, single-ended. ... 10V
Input range, differential ... 220,210, 5 +4. 425, 47, Counter
M i | +1.25, 21V Number of counters. . ... .. 1
: ax\m:;-m working voltage ... 11?}; Resolution o 2bs
F\;%r\.;o f‘fg(’ protection ... "?J 8 Counter maasurements... ... Fdge counting ifalling eifge)
T! utter ;'W_H' 51287 20 MY b Pull-upresistor ... . A7kQteb5y
; t . .
T.mfng Teso UHOB o D ns(ffJ zjume TSE) Maximum inpus trequency.. .. 5 MHz
"G BOUTACY - 100 ppm of actual sample rate Minimum high pulse wiath.. .. ... 100ns
lTan IMPEHANCE oo éqik | dicital Minimum low pulse wadth . 100ns
Srrgg_er sog‘:.e.. e og;n:;e or e]xée\r/na 1gHal wigger Inpat high va'tage  any
ystemnose.. . 031 5B(x range) Input low voliage .. 0av
Anamg Dutput _ Power available at 1/0 connector
Absolute acouracy (no load) ... 7 Tv‘utypul;al. 36.4 mV reaximum 45V output (200 mA maimumi . +5 V typical
N of | {at ull scale +4.85 V mimmurm
i umb(;rl;)A_cinanue S z ) N +2.5V autput {1 mA maximim) +2.5V ypicat
typeot DAG . SUSCesSive approkimation Y25V outpot sccuray . 0.25% mox
DACresolution ... 17hits

VYollage reference temparature drite © 50 ppm/°C max

Maximum update rate 150 Hz, software-timed

Hopur valtages may rot excaixd the workimg voitage range

BUY ONLINE at ni.com or CALL (800} 813 3633 {U.S.)



Low-Cost Multifunction DAQ for USB

Physical Characteristics

If you rreed to clean the madule. wipe it with 3 dry towel.

Dimensions {without connectors) . ..
Dimensions [with connectorsy .. . ..
Weight {without connectors} .

Weight (with connectars) ...
I/Q connectars. .

Screw-terminal wiring

Screw-terminal torque ...

Power Requirement
USBI3.1010525VDC) ...

USB suspend ..

Environmental

6350y 85 by 231 cm
{750 by 3.35 by 0.9 in
B.18 by B.51 by 231 cm
(327 by 335by 0.91in)
59927 o7)

84 g3 07)

USB series B receptacle
{7} 16-position {screw-terminal)
piug headers

16 to 28 AWG

022t 025 Nem
201022 Ibein)

80 mA typical
500 A maximum
300 pA typical
500 pA maximum

The USB-6008 and USB-6009 are intended tor indoor use orly.

Operating environment

Ambient tempesature range ...

Relative humidity range . ... .

Storage environment

Ambient terperatuze range ...........

Rolative humidity range ... ...

Maximum altide. ...

Pollution degree ...

(11055 °C (tested n accorgance
with 1EC-60068-2-1

and tEC-60068-2-2)

10 tn 90%. noncandensing
{tested in accordance

with [EC-60068-2-56)

-4 10 85 °C {tested in
accordante with IEC-60088-2-1
and |EC-B0068-2-2}

5 10 90%, noncondensing
{tested in accordance

with: IEC-60068-2-56)

2.000m

fat 25 °C ambient temperature)
2

Safety and Compliance
Safety

Iis product is designas 1o meet the reguirements of the following
standards of sa’ety for electrical equipment for measuremant, contiol,
and laboratory use:

e [EC3101C-%, EN 6101041

* ULBI010-1, CAN/CSA-C22 2 No. 630101

Note: For UL 2nd other safety certificatiuns, refer 1o the product label
or visit ni.com/certification, search by moded number or produet hine,
and click the appropriate fink in the Certification coiumn.

Electromagnetic Campatibility

This praduct is designed 10 meet the sequirements af the following
standards of EMC for electrical equipment for measurement. contre',
and iaboratary use:

« EN 61326 EMC requireinents; Minimum Inmunity

¢ EN55011 Emissiors. Gioup 1, Class A

» CE, C-Tick. ICES, and FCC Part 15 Emissions: Class A

Note: For EMC compliairce, aperate this device aceording o
preduet documentation

CE Compliance

This product meets the oasential requirements of applicable European
Directives, zs amended lor CE marking, as foilows:

» J3/23/EEC: Low-Voliage Dircctive {safety)
* B9/335/LEC; Electromagnetic Compacibitity Directive (EMC)

Note: Sefer to the Decisraton of Conformity (Dol for this product for
any addizional regulatory compliance information. To obtain the Dot for
this product, visit pi.com/certification, search by model number or
procuct ling, and click the sppropriate fink in the Certification colurmn,

Waste Electrical and Electronic Equipment (WEEE)

EU Customers: At the crd of their lile cycle, all products must be
sent to a WEET recycling center. For more information about WEEF
recycling centers and National Instruments WEEE initiatives, visit

ni.cem/environment/weee. him

BUY ONLINE at ni.com or CALL {800} 813 3693 {U.5.)



NI Services and Support

NI has the senaces and support to meet
your neeos aound the globe and through
the application hife cycle — from planning
and devetopinent through deployment
and ongoing maintenance. We offer
services and service levels to meet
custumer refuirements in reseaich,

design. validation, and manufacturing.
Visit ni.com/services.

Training and Certification

NI training is the fastest, most certain route to productivity with our
products. NI training can shorien your fearning curve, save development
time, and reduce maintenance costs over the application life cycle. We
schedute instructar-ted courses 'n cities waridwide, or we can haoid a
course at your facility. We also otfer a professionat certitication pragram

that identifies individuals who have high tevets of skill and knowledge ar

using Nt products. Visit ni.com/ftratning

Professional Services

Our Professional Services Team is compnised of NI applications engingars,
Ni Censuiting Services, and a worldwide National Instrurnents Alliancs
Partner program of more than 600 indcpendent consultants and
integratars. Services rarge from
start-up assistance ta turnkey
system integration.

Visit ni.eomyfalliance.

INSTRUMENTS

Certified Alliavce Pattner

y NATIONAL

OEM Support

We offer design-in consulting and product integration assistance if you
want 1o use our products for OEM applications. For information about
special pricing and sepvices for OEM customers, visit mi.com/oem.

INSTRUMENTS

ni.com = {860) 813 3693

Natiana! Instruments = info@nicam

y NATIONAL

Local Sales and Technical Support

Inoffices worldwice, our staff is lorat to the country, giving you aecess
te erginees who speas you language. Nt delivers industry leading
technical support through citline knowledge bases, our applications
anginesrs, ant access tc 14,000 measarement and automation
prefessionals within N Developer Exchange forums. Find immediate
ANSWENS 10 VOur (uesNens a1 ni.com/sepport.

We alsn offer serv:ce programs that provide autamatic upgrades 1o
your apphcaticr developiient environment and higher levels of techrical
support. Visit ni.com/ssp

Hardware Services

NI Factory Installation Services

NI Factory instaliauan services (FIS) is the fastest and easiest way (0
use your PXIos PXI/SCX] combination systems right out of the box.
Trained NI technicians install the software and hardware and canfigure
the system to your specitications. NI extends the standard warranty by
ane year on hardware tomponents {cantrollers, chassis, modules)
purchased with FII5 7o usc HS, simply configure yaur system online with
ni.com/pxiadvisor

Calibration Services

N} recognizes the need to maintain praperty catibrated devices for
high-accuracy measurerrents We provide manuat calibration
procedures, services o recalbrate your products, and automated
calibration softwarc specifically designed for use by metrology
Isboratories. Visit ni.com/calibration

Repair and Extended Warranty

NI provides complete repair services for our products. Express repair
and advance replacemcnt services are also available. We ofter
extended warranties to help vou meet project life cycle requirements.
Visit ni.com/services

L

361378A-01

I
i
H

2005-7322-361-100-D

i 2006 National {nstrumants Corparabon Al nghis resarved. CVi, L2bVIEW, National Insuuments, National [nstraments Aliance Barner, Nt ni.cam, and SCXE are tracemarks al
Nanhornai Instruments Linux® is a regislered trademark of Linus Torvalss i the t 5. and other countries. Bther product @nc company names listed sre trademarks of trade names of
therr respeciive compantes. A Manional Insicuments Alhance Panner is 3 Gusioess enlily indepencent from N1 and has ne agency, paninership, o joint-venture relalonsmig with NI
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