“Introduction to Oscilloscope, Function
Generator, DMM”

Function Generator: Wavetek model 81

Waveforms:

« Sine wave

» Trangular wave

» Rectangular wave
» Positive pulses

* Negative pulses

« Positive ramp

Frequency range: 10mHz =-50MHz
Output voltage: up to 16V (amplitude)
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“Introduction to Oscilloscope, Function
Generator, DMM”

The goal of the Lab is to get familiar with the these laboratory tools.

Function Generator

Wave Function Generator; generates time dependent voltages V(t)
as input for the study of electrical circuits or can be used as signal
source in scientific experiment.
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“Introduction to Oscilloscope, Function
Generator, DM

DMM - digital multimeter. (Agilent 34401A)

You can use DMM to measure:
« AC/DC voltage

« AC/DC current vV
 Resistance

* Frequency

 Period

rms

All DMM’s measure AC signals (voltage or current)
in rms (root mean square) units. For periodic signal: R

: Q@ ——
V.. = % f V(t)]2dt In casl;,e of sine wave c
\ 0 Vms=% ~ 0.707V gmp

Physics 401 Fall 2016 3



“Introduction to Oscilloscope, Function
Generator, DM

Digital Oscilloscope Tektronix TDS3012b

The things you have learn and know

432 about the scope:
- é ' : ; ‘§ . Inputs characteristics of the channels
8 v‘ = | (input resistance, gain, bandwidth)
S & @ « Time base range

»  Triggering

08/88/2011

+ Measurements of signal parameters

« Using cursors

Higher Speeds Demand Greater Bandwidth

Th TDSSOOOB DPOs offer bandwidths from 100 to 500 MHz to best suit the needs of your most demanding projects,

o you complete your tasks efficiently and confidently. [ ) Ave’agvng

T Wodel " Bandwidih | Chamnels | SompleRate |

TDS30548 500 MHz 4 Ch 5 GS/s . .

TDS30528 500 MHz 2ch 5 GS/s b USWIQ M&WD OpﬂOﬂS

TDS30448 400 MHz 4 Ch 5 GS/s

TDS30348 300 MHz 4 Ch 2.5 GS/s L

10530328 25 Gs/s « Computer access to the image and data
TDS3024B 200 MHz 4 Ch 2.5 GS/s )

I_]]]Smﬂ 100 MH: 4 Ch 125 GS/.

# TDS30128 100 MHz 2 ch 1.25 GS/s ° And much more ....
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“Introduction to Oscilloscope, Function
Generator, DMM?”

Digital Oscilloscope Tektronix TDS3012b

Inputs
@ Channel 2
Simplified block diagram of two

channels digital oscilloscope
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“Introduction to Oscilloscope, Function
Generator, DM

Digital Oscilloscope Tektronix TDS3012b - Triggering

TekRun | E — ] Trig'd

........ :ﬁ& 444\",
ﬁ ﬁ ) " ﬁ L ﬁ ) ) ﬁ p@ —2.88V
1 AT 132Ms
' ' ' " ' T ' ' ' ' 1@ —72.0Us

N

Triggering level
Mgl 1.00V Mmﬂus A| Ch 5 108V| %
184ug 2011
/ TEag 0.000005\11:08:46

L _ Triggering source
Horizontal scale(s/div)

Vertical scale(V/div) Triggering delay
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“Introduction to Oscilloscope, Function
Generator, DMM”

Digital Oscilloscope Tektronix TDS3012b - Triggering
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This data was taken
from scope in ASCIHI
format and plotted
using Origin. Color
arrows indicate the
triggering levels for

each trace



“Imtroduction to Oscilloscope, Function
Generator, DMM”

Digital Oscilloscope Tektronix TDS3012b — Averaging

Noise

Mixing the signal with noise

-

Signal \/\/\/
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“Introduction to Oscilloscope, Function
Generator, DMM”

Digital Oscilloscope Tektronix TDS3012b — Averaging

Noisy signal |. . A
Suuchi

mbers of averaging
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“Introduction to Oscilloscope, Function
Generator, DMM”

Digital Oscilloscope Tektronix TDS3012b - Math

Tek Run
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FFT

Edit Math
Definition
Set FFT
Source to

Ch1|
Set FFT

Vert Scale to

| dBY RMS

Set FFT
Window to

Hanning



“Imtroduction to Oscilloscope, Function
Generator, DMM”

Retrieving the data from scope. All scopes in the Lab are connected to network

SN: 30?0 5"5-| Find IP address of the File Edit wiew History  Bookmarks  Tools  Help
TDS30128. 7 scope on the top of its | [ TD5 30128 Home | + |

IP#: 130.126.30.203 case and type it in the
browser window

_(-I.-'- | L htbp//130.126,30.203

"You will have access to )
the scope screen image
and data stored in scope

memory from computer
N\ J
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“Introduction to Oscilloscope, Function
Generator, DMM”

Retrieving the data from scope.

©) TDS 3012B Home - Mozilla Firefox
File Edit Miew History Bookmarks Tools  Help

To get the data from scope - click
on data button in Tektronix window

| | | TS 30126 Home | + |

& || httpy130.126.30,203]
N

. Opening getwfm.isf [g|
Waveform transfer from the instrument: R
Source: |[cH1 v |Farmat: [ INTERMAL v| | Get | B gemtmast
INTERMNAL e ot
Waveform transfer to the openuith [ o |
N o MATHCAD O e
Destination: | REF1 » | File [mrre Olgaverte
[] Do this automatically For Files like this from now on,
In data window choose the proper Lo J[ coes ]

channel and format and click “Get”.
Spreadsheet format corresponds to
ASCII

Downloading the data
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“Introduction to Oscilloscope, Function
Generator, DMM?”

Choose the scope channel and time scale

|l m

time scale (s/div) /

e

Delay time (s)

|5m

ST T Amplitude Frequency
20 ,
Mag (dB) 10
0
-10
20 Text Input
30 Enter IP

Tracel -50

80 —

eading data from

TDS 3012B

SAVE |

This program will
help you to take
data much faster

0 100k 200k

frequency (Hz)

300k

400k 500k

than using Tektronix

Last time modified at
2 July 2012
©2012 Eugene V. Colla

site.
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“Introduction to Oscilloscope, Function
Generator, DMM”

Retrieving the data from scope.

Now we import the
data in Origin, Excel

-

@ sinel - sinel.dat

&
3

T Tt

e

ALK} B(Y)
Long Mame time Woltage
Lnits 5 W
Comments
SDEHKIinES / 4\/\/\/\/
1.0
1 -0.005 0.59
2 -0.005 0.58
3 -0.005 0.58
4 0.005 0.59 0.5
5 -0.005 0.59
B -0.005 0.57 S
7 -0.00499 0.58 e o
8 -0.00499 0.58 8
g -0.00499 0.59 S
10 -0.00499 0.6
11 -0.00499 0.58 0.5

The first column represent time in sec accounted
from triggering event. The second - voltage
applied to corresponding channel
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Triggering point

-0.006 -0.004 -0.002 0.000 0.002 0.004 0.006
time (s)
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“Introduction to Oscilloscope, Function
Generator, DMM?”

The most important things which you have learn from Lalb1:

» Function generator. Manipulating with wave form, frequency, amplitude
of the signal. What is the output resistance of the generator.

» DMM. mput resistance of DMM. Measuring AC signals. What is rms and
how to calculate it.

» OSCWVOSCODE. Triggering. Time base. Input sensitivity. Input resistance.
Averaging. Simple math operations. Using computer for downloading the
images and data from scope. Plotting this data on computer (Origin).

» General. Access to the Lab portal. Create a personal folder in “Students”

area.
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