DAQ card

= NI PClI 6014
= DAQ assistant
= DAQ assistant for data acquisition

= DAQ assistant for signal generation

= File storage

= Linear Fit



NI PCl 6014

= Analog input
* 16 single-ended or 8 differential channels
* 16 bits ADC
* Maximum sampling rate of 200 KS/s

= Analog output i
* 2 channels
* Update rate of 1 KHz

= 8 digital 1/O lines

= Two 24-bit counters

= Digital triggering
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DAQ card

= NI PCI 6014
= DAQ assistant
= DAQ assistant for data acquisition

= DAQ assistant for signal generation



DAQ assistant for

Data acquisition

3 . . -~

Select the measurement type for the @ Acquire Signals =
task. = Analog Input
A task is a collection of one or more
virtual channels with timing, triggering. @ Voltage ]
and other properties. —

Ternperature
To have multiple measurement types
within a single task, you must first create 6:5 Strain =
the task with one measurement type.
After you create the task, click the Add @ Current
Channels button to add a new
measurement type to the task. {E‘E Resistance

| Frequency

Position

ﬁ Sound Pressure

F8 Acceleration

f_é Velocity (IEPE)

Force

- -
<Back || Net> || Finish |[ Cancel




DAQ assistant for data acquisition

-

Create New Express Task...

- - NATIONAL
Eﬂlmgﬁu INSTRUMENTS ™

- S Physical

Select the physical channel(s) to |
add to the task. Supported Physical Channels
If you have previcusly configured She Devl (PCI-6014) -
global virtual channels of the - )
same measurement typeasthe | | | | L {77 a0
task, click the Virtwal tabto add | | | [ oL
or copy global virtual channelste | | | | i a2
the task. When you copy the .
glebal virtual channel tothe | | | | 77 ai3
task, it becomes a local virtual | | | [ b ai4
channel. When you add a glebal | | | | .. ais E
wvirtual channel to the task, the = A
task uses the actual glebal | | | | {77 aie
virtual channel, and any changes | | | | e a7
to that global virtual channel are | | | | ... aia
reflected in the task. A

....... aig
If you have TEDS configured, | | | | .. aild —
click the TEDS tab to add TEDS A
channels to thetask. | | | | {77 aill

....... ail?
For hardware that supports . =
multiple channels in a task, you | | | ——C ail3
can select multiple channels to i |
add to a task at the same time. T <Ctrl= or <Shifts dick to select multiple channels.

P et >

Finish y

#a
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750m -
Most measurement
500rm —| devices are designed for
measuring, or reading.
w 250m-— wvoltage. Two commen
E wvoltsge measurements
= 0 are DC and AC.
E - - DC voltages are useful
for measuring
~500m - phenomena that change
slowdy with time, such as
~750m - temperature, pressure,
or strain.
-1 1 1 1 1 | | | 1 1
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0 10 el B '/ B ] 50 80 70 80 90 100 110 120 130 140 150 180 170 180 190 200 AC woltages, on the other
Time hand. are waveforms
that constantly increase,

N AutoScale Y-Axis decrease, and reverse
Display Type polarity. Most powerlines

deliver AC voltage.

Configuration | Triggering I Advanced Timing I Logging |

Channel Settings

@ Details “ | Volage Input Setup

Signal Input Range

M I:l Scaled Units
ax
Volts (=]

Ev

Scaled Units is the units

Terminal Configuration
| Differential =]

Click the Add Channels butfon used.
(+) to add more channels fo Custom Scaling
the task. [ <NoSale> [=] [

Timing Settings
Acquisition Mode Samples to Read
M Samples E” | 100 |




DAQ assistant for data acquisition

= Signal input range
* Max and min value expected

5 ) L] L L
Max Volts [=]

= Terminal configuration
* Differential:

* NRSE: measurement with respect to AISENSE
(AGND)



DAQ assistant for data acquisition

= Timing settings

* Generation Mode ,
— 1sample (on demand) : ,
— N samples Dhqlistsaistant h
— Continous Samples ¥

* Samples to read
— Number of samples to read

* Rate (Hz)

— Sampling rate

zeneration Mode -ﬁ- Samples to Writ

M Samples [ 100
1 Sample (On Demand)
1 Sample (HW Timed)

4 M Samples

Continuous Samples




(EIp -
{#% DAQ Assistant =5
i) - + X <7
Undo  Re Run Add Channels  Remove Channels Hide Help
[% Express T ection Diagram Back E ~
1- -
Measuring Voltage
750m —|
Most measurement
500rm —| devices are designed for
measuring, or reading.
w 250m-— wvoltage. Two commen
E wvoltsge measurements
= 0 are DC and AC.
5 -250m — DC voltages are useful
for measuring
~500m - phenomena that change
slowdy with time, such as
~750m - temperature, pressure,
or strain.
-1- 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 &0 70 80 90 100 110 120 130 140 150 180 170 180 180 200 AC woltsges, on the other
T hand, are waveforms
that constantly increase,
N AutoScale Y-Axis [ decrease, and reverse
Display Type polarity. Most powerlines
deliver AC voltage.
Configuration | Triggering | Advanced Timing | Logging |
Channel Settings
Details Voltage Input Setup
Signal Input Range
M I:l Scaled Units
3%
Volts (=]
-
5

Terminal Configuration

ik the Add Charnels bution | Differential =]
{(+) fo add more channels fo Custom Scaling
the task, | <No Scale = E“ /@
-
Timing Settings
Acquisition Mode Samples to Read Rate {Hz)

M Samples

[=] |

100 |

¥

DAQ Assistant

data K

e




DAQ card

= NI PClI 6014
= DAQ assistant
= DAQ assistant for data acquisition

= DAQ assistant for signal generation



DAQ assistant for signal generation

F H & &
Select the measurement type for the Acquire Signals
task. = Generate Signals
A task is a collection of one or more
virtual channels with timing, triggering. = Analog Output
d oth rties.
and other properties @ Voltage
To have multiple measurement types
within a single task, you must first create @ Current
the task with one measurement type.
After you create the task, dick the Add Counter Cutput
Channels button to add a new
measurement type to the task. Digital Output
<Back || Net> || Finsh |[ Caneel |
7




DAQ assistant for signal generation

%% Create New ... E

- WS Physical
Select the physical channel(s) il
to add to the task.

Supported Physical Channels

If you have previously o Devl (PCI-6014) *
configured global virtual :
channels of the same b a0

measurement type as the task, e aol
click the Wirtwal tab to add or
copy global virtual channels to
the task. When you copy the
gloebal virtual channel to the
task, it becomes a local virtual
channel. When you add a global
virtual channel to the task, the
task uses the actual global
virtual channel, and any
changes to that global virtual
channel are reflected in the
task.

m

If you have TEDS configured,
click the TEDS tab to add TEDS
channels to the task. -

For hardware that supports

multiple channels in a task, you <Cirl> or <Shift> didk to select multiple channels.
can select multiple channels to

<Back || MNet> || Finish | [ Cancel |
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[ DAQ Assistant
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DAQ assistant for signal generation

= Signal output range
* Set the max and minimum value

- i
2= i 1 T alal=]
dl LU Pdlige

Max 10 .
- 5 Volts [ ]
= Terminal configuration
* RSE: measurement with respect to ground (AGND)

Terminal Configuration

RSE ™

<Let NI-DACQ Choose =

J RSE




DAQ assistant for signal generation

= Timing settings
* Generation Mode
— 1sample (on demand)

— N samples
— Continous Samples

=1 ethreoe

] S LL A

Generation Mode ﬁ Samples . ate (Hz)

M Samples [ ] 100 1k
1 Sample (On Demand)
1 Sample (HW Timed)

4 M Samples

Continuous Samples




DAQ for signal generation

® Timing settings
* Samples to write and Rate (Hz)
— Use to define the frequency (f) of the signal

N =100 fe = 1KHz
T, =0.001s
T =NTs=100x0.001=0.1s

f=1/T =10Hz



{25 DAQ Assistant
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File storage

Read From Spreadsheet File.vi
format (%6.31) mﬂ} ronnnnnmnnen new file path (Mot A Path i...

file path (dialeg if empty) all rows
number of rows (all: 1] ;”‘ ______________ L first row
ctart of read offset (chars... — mark after read (chars.)
max characters/row (no lim... : o EQF?

tranzpose (L —
delimiter (\t)

Reads a specified number of lines or rows from a numenc text file beginning at a
specified character offset and converts the data to a 20, double-precision array of
numkbers, strings, or integers. You must manually select the polymorphic instance

you want to use,



File storage

Che.ents\LabVIEW 201 1\wvilib\Utility\file.llb\Write To Spreadsheet File.vi

format (%% EﬂmmmmE
file path (dialeg if empty)

2D data = =R
1D data — | s
append to file? (new file:F) -~ |
tranE-F“:'E-E? EHD:FJ
delimiter (\t)

new file path (Mot A Path i...

:-

Converts a 2D or 1D array of strings, signed integers, or deuble-precision
nurmbers to a text string and writes the string to a new byte stream file or
appends the string to an existing file. Wire data to the 2D data input or 1D data
input to determine the polymoerphic instance to use or manually select the

Instance,



Linear Fit

Linear Fit.vi

Y o Best Linear Fit
X [ slope
Weight intercept
tolerance —— Error
method — residue

parameter bounds

Returns the linear fit of a data set (X, ¥) using the Least
Square, Least Absolute Residual, or Bisquare methed.

Y =aX + b Llinear Equation

= q isthe slope
- b is the intercept



