Applied Statistics

Project Preparation
— Ball on an incline —



Software installation

For the project you will be using Analog Discovery 2 instrument
Easily connected to your laptop via standard USB cable (not USB-C)

Communication between the instrument and your laptop
IS provided via dedicated WaveForms software

You need to have it installed in your laptop BEFORE the lab starts

Available for Windows, Mac OS & Linux (dep, rpm)

Download it here :
https://reference.digilentinc.com/reference/software/waveforms/waveforms-3/start

Easy and straightforward installation (you do not need any special drivers/additional tools)

Experiment setup of the incline will be prepared for you connected to the instrument
No need to worry about this part
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https://reference.digilentinc.com/reference/software/waveforms/waveforms-3/start

Step-by-step preparation

(illustrated on MacOS)



Launch WaveForms

Launch WaveForms. It should complain that it does not detect any device. Click No

In the lab, you will plug USB cable first
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¥ WaveForms (new workspace)
Welcome - Help ==
B ) Open Workspace To create.custom .appli.cgtion see.tr'\e SPK.

“\\r| Scope For more information visit www.digilentinc.com/waveforms.
— Observations are welcome on this forum page or via email.
Wavegen Recent: &
— incline_tes! /Users/vpacik/Desktop/incline_test.dwf3work
——| Supplies

(V)| Voltmeter
Logger O
M| . No device detected and it seems that
oy Logic Digilent FTDI Driver is not installed.

T Start driver installer now?

15| Patterns T
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alllule.| Spectrum

W Network
- Impedance

.-" ’
/ /| Protocol
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Y New k1 Save 4#+ Save As 2
{451 | Script é?lG'"-ENT
National Instruments Company
Open last workspace on start
| Manual Trigger Not connected ! Status: NC %3




Select (DEMO

Select Discovery2 DEMO and click Select

) device

W WaveForms (new workspace)
N EON W Device Manager | =

— e SDK.
“\\r| Scope , Calibrate " Rename £ My device is not listed entinc.com/waveforms.

: rum page or via email.

] , ~ Name Serial Number Status
v/ | Wavegen T EOUT LTS o e s R, A RS, . s
e ; Discovery2 ’ DEMO '
_W_ SEIEE lescovery DEMO

: EExplorer DEMO
4::_'__‘;:} Voltmeter DDiscovery DEMO
R Sound Card
_II.-H-'“-.,"ﬁ"' Logger i
: ' Scope Wavegen Logic Patterns Others
T ogic 1 2x8k 4x4k 16 x 4 k 16 x 1k DEMO Discov...
|
T Patterns

| | staticlO
Al | Spectrum ,
— Cancel = FELICE:
v Network T(“
Impedance
/:/ Protocol
— Y New I Save l4 Save As ®
(51| script e A DIGILENT
- A National Instruments Company
Open last workspace on start
LManual Trigger ‘ Not connected ! Status: NC H "
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Add power supplies

Click green plus and select Supplies

W WaveForms, 2 (new workspace)

) €) Open Workspace To create custom application see the SDK.
JV\,- Scope For more information visit www.digilentinc.com/waveforms.
— Observations are welcome on this forum page or via email.
\/\ Wavegen Recent: &
incline_tes! /Users/vpacik/Desktop/incline_test.dwf3work
~—| Supplies 7+ Patterns
I | StaticlO
— T
{(V} voltmeter e
L= | | Network
R .-/ Impedance
/J\/\ Logger | Protocol
| Script
[1]a o
ogic

G
I
T Patterns

| | staticlO
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Y Network

'._ "",, Impedance
/"/ Protocol

“ New k4 Save L4 Save As . Analog ICs provided by

1| seri /A DIGILENT ANALOG

E Scrlpt A Natioral Instruments Company DEVICES
Open last workspace on start
Manual Trigger Discovery2 DEMO Status: OK g,-
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Power supply

Set Positive Supply (V+) Voltage to 5V
By clicking on Master Enable is OFF you turn-on power supply for the instrument

O © W WaveForms 2 (new workspace)

Welcome |- Help | Supplies, > | =1i=

File Control Window =

Master Enable is Off ,

Positive Supply (V+) Rdy

Negative Supply (V-) Rdy Voltage: -1V E

USB powered, allowing up to 500 mW total or 700 mA output per channel.

Manual Trigger Discovery2 DEMO Status: OK

Applied Statistics | Project preparation : Ball on an incline



Add scope

@ Now add Scope by clicking on green plus again

-

File Control Window

seanad'a [~ oreds
| Supplies
‘| Voltmeter
' Logger

(&) Logic

‘x| Patterns
StaticlO

| Spectrum
=/ Network
USB powered, allowir | jmpedance
| Protocol

| Script

Voltage: 5V

Voltage: -1V

or 700 mA output per channel.

el Trigser |y ciscovenzoewo ] swwsox | 3 Y
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Setup for oscilloscope

Oscilloscope display will appear
Tick-off Channel 2

Select trigger mode Record

)

O ¥ WaveForms 2 (new workspace)

Welcome |- Help @ Supplies P> |3 Scoped P> o

File Control View Window

“ Single P> Run \ ode:  Repeated ,‘ Auto 4 Source: Channel 1 k% Condition: { Rising k3 Level: oV - 1
, ~ Shift 3
V m Screen @ L = EIRA
25 T : - YT U ‘J
Position: Os -
Base: 1 ms/div (V]
e

< Add Channel -
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Offset: ov -
** ___________________________ Range: 500 mv/div &g

é’ | ghannel 2
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) QI -5 ms -4 ms -3 ms -2 ms -1 ms Oms Tms 2ms 3 ms 4 ms 5 ms
Manual Trigger Discovery2 DEMO Status: OK w3



Configure your measurement

Click on Config and set the the values according to picture

Do not forget tick-off Noise and tick-on Draw while recording

Set Levelto 2 V
Adjust Time and Channel 1

Welcome }: ) = =

File_Control View Window £ Samples: 25k

b Bl config B Record Mode: Record C A§t  Rate: 4§ Rising 3 “ Il

\'
4.5

BT c1 | c2| 5000 samples at 1 kHz | 2018-11-02 10:56, .
]||l|||]IY[IIIIIIII‘l][lll]ll’l[lll][ll]l

F84 Time

DO OC

Trigger:

' Position:

______________________________________________________________________

} Base:
Noise i . ‘
Draw while recording b S — A—

¥ Average:

Not recommended at high sample rate. Overs.:

? Samples:

¥ Rate:

-~ Add anel v

# channel1
Offset: -2V v

W

_Range: 500 mV/div v /

Channel 2 ¥

-0.5s Os . . . 3s 3.5s 4s

Manual Trigger Discovery2 DEMO Status: OK .y
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Now you are ready to measure !

By clicking on Record, you will start measuring (in the lab) which will lasts for 5 seconds (a single run)

v WaveForms 2 (new workspace)

Welcome |- Help (L3 Scoped, P> = | |
File Control View Window
N Config P Record ¥ Mode: Record 2 Auto % Source: Channel 1 k% Condition: 4 Rising k3 Level: 2V — |
€1/ €2 |5000 samples at 1 kHz | 2018-11-02 10:56:34.424 G|y =

l ‘ l ‘IIIIIIIII‘IIIIII

Time

Position: 2s

<1 E

Base: 5s
_____________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________ Average: None

Overs.: Off

e _________________________________ _________________________________ _________________________________ __________________________________________________________________ _________________________________ _________________________________ _________________________________ _____________________________ Samples: 5k

g

| Rate: 1kHz
— " | !

-~ Add Channel -
Channel 1

e e e e . e . e e, s e . s e, s b, e . S . S e, . e, . . e e, e e, . s s S e . S . S . S e, . e . s b, e, . e . S . e, . . s e, e e, . s . S B S . S . S e S

| Offset: -2V -
R | Range: 500 mv/dv |
Channel 2
Vi -0.5 s
Manual Trigger Discovery2 DEMO Status: OK
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Save your workspace !

Save your settings by clicking on Workspace->Save As so you can open it during lab and start working

WaveForms | Wo ttngs “Window Help B 286 9O 3 =« 88xm@ Sat10Nov 10.10 Q @ =
O i B New 3 ¥ WaveForms (new workspace)

= Open - {ol § Welcome |- Help [l Scoped P> =11=

File Controfl ER:alL |
“Conﬁg ‘ ' Record k% Auto 4 Source:  Channel 1 k% Condition: { Rising k% Level: 2V o 1
v c1)c2] R
4.5 2 Time
Position: 2s -
Base: 5s .
Average: None
Overs.: Off
Samples: 125k U
Rate: 25 kHz -
i

-~ Add Channel -
: Channel 1 :
| Offset: -2V v

Range: 500 mv/div 4

Channel 2

PO -0.5 s 0.5s 1s 1.5s 2s 25s 3s 3.5s 4s 45s

Manual Trigger Discovery2 DEMO Status: OK 3
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Export your data !!!

After the measurement (in the lab), export your data as CSV file by clicking at File->Export

® W WaveForms (new workspace)
Welcome - Help @ Supplies B> | [RESiScopeily P> | =11
Control View Window$}
7‘ * New Scope > Mode: Record k% Auto L% Source: Channel 1 k% Condition: { Rising 54 Level: 2V - ¢
. Open Project "

& Load Acquisition 25000 samples at 25 kHz | 2018-11-10 10:10:15.458 & v =
Im ort BT 1 T 171 l T 11 T 17T l T T 1 T T 1 l T 171 T 171 T 11 T 171 l T 11 1T 17T T T 1 T T 1 T 171 T 171 —
2 | | | | | | Time

k= Save Project | : : i | | 5 |
# Save Acquisition I S e — e oo oo proerrs e oo oo e

P Export 3$8E Base: 5s

Average: None

Position: 2s

K

Overs.: Off

Samples: 125k -

Rate: 25 kHz -~
U

-~ Add Channel -
i 2 Channel 1

| Offset: -2V v
“““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““““ Range: 500 mV/div 4
Channel 2
-0.5
) -0.5 s . . . . 45s
Manual Trigger Discovery2 DEMO Status: OK W
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Now you are prepared!

Looking forward to seeing you in the lab!



