P N SOV ST SN ' PRI |
PEOPLE'S DEMOCRATIC REPUBLIC OF ALGERIA
MINISTRY OF HIGHER EDUCATION AND

— ‘ 1] ! - - .
SCIENTIFIC RESEARCH | R 3 % JLL‘:S;'"" pi=attl B
MOHAMED BOUDIAF UNIVERSITY OF M'SILA [ B L by,
FACULTY OF TECHNOLOGY R B Lagleicill Al <
DEPARTMENT OF ELECTRICAL ENGINEERING Mead - s A <) Auaigh) anid
2025 &:‘9 2 3 : L_j a l_l . I' 2025/ s‘_’.j.’j /..(2[:?5)

dyylaf Bali
.:L'u-u%’\.' PO ES | 9y a.c-_g.dna UP gt
w2l =il g

06 zylay wzasll 2024/).5.3/365 108y cumd A8l ST Auwntigd) o Agadall Lielll piams e 2Ly
Sl Al Analomy -yl 3wl jaall s g3y Sl ol il cnad pesazlly 2024 padyi
U39 Aldyg Aaslmy T— palme dlisel Sigs ety Sliallly Al Analomy i ilme Sliwl basd 5319
Analoed 2881 Aani ! oy "1 i loma Sliaed (ol smaley 3wl Aualiel o9yl e gulan i)
tolgie cs Al

"TP Mesures électriques et électroniques "

iOlgie e Ll Pl AL 498k (w90 Aegibas

" Practical work : Electrical and Electronic Measurements "

Aselll L8 dale g Aplomy| LIS il @1 9501501 jylaal) e @il ety Anadadl 2ielll sy 3M) g
Olae ¢ (G398 At ¢ §39, S (§ edlnd] AL Al Ao uayots (§ Nobiww 011533 of laile g5 ¥

Gl 3L godadl Hleld @iuds gl § hotad O 9 Lizmg oSS 5 psle

Ol 4 oy Lo 992> (§ Lloarsd () gaald 5oLl o cualu s2laoMe




Semestre: 4

Unité d’enseignement: UEM 2.2

Matiére 1: TP Mesures électriques et électroniques
VHS: 15h00 (TP: 1h00)

Crédits: 1

Coefficient: 1

Obiectifs de I'enseignement:

Initier 1'étudiant aux techniques de mesure des grandeurs électriques et électroniques. Le familiariser
a l'utilisation des appareils de mesures analogiques et numériques.

Connaissances préalables recommandées:

- Electricité Générale
- Lois fondamentales de la physique

Contenu de la matiére:

Travaux Pratiques:

TP N° 1 : Mesure de résistance:

Effectuer la mesure des résistances par les 5 méthodes suivantes : voltampere métrique, ohmmeétre,
pont de Wheatstone, comparaison et substitution.

Comparer ces méthodes entre elles et établir un calcul d’erreurs.

TP N° 2 : Mesure d’inductance :

Effectuer la mesure des inductances par les 3 méthodes suivantes: voltampere métrique, pont de
Maxwell, résonance.

Comparer ces méthodes entre elles et établir un calcul d’erreurs.

TP N° 3 : Mesure de capacité :

Effectuer la mesure des capacités par les 3 méthodes suivantes : voltampére métrique, pont de Sauty,
résonance.

Comparer ces méthodes entre elles et établir un calcul d’erreurs.

TP N° 4 : Mesure déphasage :

Effectuer la mesure des résistances par les 2 méthodes suivantes : Phasemeétre et oscilloscope.

TP N° 5 : Mesure de puissance en monophasé :

Effectuer la mesure des résistances par les 5 méthodes suivantes: wattmetre, Cospmetre, trois
voltmetres, trois amperemetres, capteur de puissance.

Comparer ces méthodes entre elles et établir un calcul d’erreurs.

TP N° 6 : Mesure de puissance en triphasé :

Effectuer la mesure des résistances par les méthodes suivantes : Systéme étoile et systeme triangle,
équilibrés et déséquilibrés.

Mode d’évaluation:
Controéle continu : 100 %.

Références bibliographiques:
(Livres et polycopiés, sites internet, etc.)

1- M. Cerr ; Instrumentation industrielle : T.1 ; Edition Tec et Doc.

2- M. Cerr ; Instrumentation industrielle : T.2 ; Edition Tec et Doc.

3- P. Oguic ; Mesures et PC ; Edition ETSF.

4- D. Hong ; Circuits et mesures électriques ; Dunod ; 2009.

5- W. Bolton ; Electrical and electronic measurement and testing ; 1992.

6- A. Fabre ; Mesures électriques et électroniques ; OPU ; 1996.

7- G. Asch ; Les capteurs en instrumentation industrielle ; édition DUNOD, 2010.
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8- L. Thompson ; Electrical measurements and calibration: Fundamentals and applications,
Instrument Society of America, 1994.

9-]. P. Bentley ; Principles of measurement systems ; Pearson education ; 2005.

10- J. Niard ; Mesures électriques ; Nathan ; 1981.

11- P. Beauvilain ; Mesures Electriques et Electroniques.

Source Internet
- http://sitelec.free.fr/coursZhtm
- http://perso.orange.fr/xcotton/electron/coursetdocs.ht
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PW n°01: Resistance measurement
Aim
v" Measure the unknown resistances using the following methods: Colour Code; Ohm Meter; Volt-
Amperometric.
v' Evaluate the absolute and relative accuracy of each method.

Equipment used

» Power Sources (DC).
> Resistors.
» Instruments (voltmeters, miliammeter, microammeter, multimeters).

PW n°02: I nductance measurement
Aim
v" Measure an inductance using the volt-amperometric and series RLC methods.
v" Measure Quality factor.

Equipment used

Power Sources (DC).

The Oscilloscope

Function Generator (GBF)

Electrical loads (resistors, inductors and capacitors).

Measuring instruments (multimeters, ammeters, milliammeters, voltmeters).
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PW n°03: Capacity measurement
Aim
v' Measure the capacitance of two capacitors using the volt-Amperometric method from the
'‘downstream' and 'upstream' assemblies.

v' Evaluate the absolute and relative accuracy of the two assemblies.

Equipment used

» Voltage sources (AC).
» Capacitors load.
» Instruments (voltmeters, ammeters, multimeters).

PW n°04: Phase shift measurement
Aim
v' Learn to use an oscilloscope: setting, starting, displaying and measuring alternating signals
(amplitude, frequency and phase shift).

v' Learn to use a basic frequency generator (GBF).

Equipment used

» Basic frequency generator (GBF).

Oscilloscope

Measuring instruments (multimeters, Phasemeter) .
Electrical loads (resistors and capacitors).

YV V V
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PW n°01: Resistance measur ement
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PW n°04: Phase shift measur ement
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PW n°01 : Resistance measurement

Duration : 1"30.

Date of the experiment: .......... [ [viiiiiiiin :

Report prepared by:
Last Name First Name Group S/Group | Final Note
Instructions::

= Internal laboratory regulations must be observed.
= You must wear alab coat.
= Attendanceiscompulsory and will be monitored. Any unjustified absence or failureto hand
in areport will result in a mark of 0/20.
= Haveyour assemblies checked befor e connecting the voltage sour ce.
= Itisstrictly forbidden to move equipment from one station to another. In the event of a
breakdown or faulty equipment, contact the teacher.
=  Thereport must bewritten by a maximum of four students.
= Thereport must be handed in at the beginning of the next session.
=  Thereport must include the following sections:
- TP cover page.
- Thedateof the practical session.
- Last Nameand first name of the main writer.
- Last Namesand first names of the WP participants.
- Preparation and work in manuscript.

Person in charge of practical work: Dr ROUABHI.R



PW n°01: Resistance measur ement

I.  Aim of the manipulation
v" Measure the unknown resistances using the following methods: Colour Code; Ohm Meter; Volt-
Amperometric.
v Evaluate the absolute and rel ative accuracy of each method.
1. Equipment used
» Power Sources (DC).
> Resistors.

» Instruments (voltmeters, miliammeter, microammeter, multimeters).

[11. Evaluation method

Continuous assessment: 100%.

V. Theoretical reminder

A resistor isan electronic or electrica component whose primary characteristic isto resist the flow
of electric current, measured in ohms. Electrical resistance is a fundamental part of electricity. The term
"resistance" primarily refers to a physical property, but it has also come to refer to a specific type of
component. Some people prefer to call it a"resistive device".

V. Method n°01: Direct measurementsusing Color Code Designation

To determine the ohmic value of aresistor, it is necessary to identify the colour bands present on
the resistor (see Figure 1) and associate them with the universal colour code. The international standard
IEC 60757, entitled "Colour Code Designation” (1983), defines a colour code to be applied to resistors to
indicate their resistance values.

Bl Temperi_iture
01234567683 Coefficient
(ST I
£2u Pl [z [T
0 Bl Black ol =]
1 [ Brown ESiEA 0% |ji_|
2 B Red
3 [ Drange Ll 1111} )
4 [ ] Yellow
5 [ Green L I
6 Bl Blue [ EEE I |
7 Il Purple H E B [2]2]z] =100 H H H BT
8 [ Grep CIEETT 5 | | EE R
9 [ ] White [H[F[Fia000] [ [F[EITo0a] [ (2] [ [Fi00od]
[E][E][=100000] [El[EE][=To00oa] [El[E][E] [Z100000]
+1% [ Brown ® 1000000 ® 1000000 % 1000000
+2% B Red HEE EEHE EBEHE
+5% [] Gold
#10% [ Silver (B][E][=100000000a] | [ElEIE[EIoo0000000]| [E][5] [E][Z1000000000]
Color Codes 4 Band Resistors 5 Band Resistars 6 Band Resistars

Figure 1: Resistor Color Code

Person in charge of practical work: Dr ROUABHI.R




PW n°01: Resistance measur ement

VI. Method n°02 : Direct measurements using the ohmmeter

Measure the values of resistors R1, and R, using the multimeter in ohmmeter mode, then calculate

the relative OR and absolute AR uncertainties using the following relationship:

AR =R *precision +number of digits *resolution

Instructions for recording the accuracy of the measurements provided according to the range used

are given in the uncertainty table below:

Range Precision +Number of digits Resolution Uncertainty
200Q +(1%+3 digits ) 0,1Q 0,1Q 4,5Q
2kQ (0,8%+1digits) 1Q 30Q
20kQ +(0 ,8%+1 digits) 10Q 300Q2

200kQ +(0,8%+1digits) 100Q 3kQ
2MQ +(0.8%-+1 digits) 1kQ 42kQ

20MQ +(2%+2 digits) 10kQ 620kQ

Table1

M easure the resistances, then cal cul ate the measurement uncertainty and complete the following table

M easurement of R;=220Q Measurement of R,=220KQ
Range
R
AR
OR= AR/R
Table?2
2

Person in charge of practical work: Dr ROUABHI.R



PW n°01: Resistance measur ement

VII.  Method n°03: Indirect measurements using the volt-Amperometric method
1) Selecting the appropriate circuit
Thisinvolves selecting the appropriate circuit, upstream or downstream, for measuring each of the

resistors R; and R; resistors, specifying the measuring equipment. Then, once the measurements have

been made, determine the value of each resistor and its uncertainty for the selected circuit.

_ T
+ f?\ . - + /-—\\‘ I
. \7/’{'({1\{ | [ AV 5
T | + + Y k“—"ég}‘r
E | +| !l = | + .
|~ R (V) g 12— AN oy
! — |_] | R alas Y i | T __\\‘__;r{(:i}'l' I * | |
| | Lm v | - l—m (|
|
Downstream assembly (short derivation) Upstream assembly (Long derivation)
Figure 2

The choice of the assembly is made according to the following rule:
If R<,/R, xR, (low vaueresistances), we prefer the short assembly;
If R>.,/R, xRy (high vaueresistances), we prefer the long assembly;

2) Measurement Table

E=5V,
Miliammeter Class=..............
Microammeter Class=..............

Voltmeter Class=..............

3) Remarks
+ Absolute uncertainty AX: Calculation of the absolute uncertainty AX due to a measuring device

_Class+*Rang
100

4+ Relative uncertainty: 0X= AX/X generally expressed as a percentage (%).

AX

+ AR/R=AI/I+AVIV

Person in charge of practical work: Dr ROUABHI.R



PW n°01: Resistance measur ement

» Measure the current and voltage for the two risistors Ry, Ro.
» Record the measured and calculated results in the table below:

R1=220Q R=220Q R>=220KQ R>=220KQ

Assembly adopted Downstream Upstream Downstream Upstream

Rangefor | (Cp)

Scalefor | (Ea)

Current reading (La)

| m:(L/_\ *CA/E/_\)

Range for V(Cy)

Scalefor V (Ev)

Voltage reading (Lv)

Um= (LV *Clev)

Rm=Um/Im

ARm

Table 3
I nter pretation of results

VIIlI. Conclusion

Person in charge of practical work: Dr ROUABHI.R



- Alpsall -l 5 a2 daala
Mohamed Boudiaf University at M’sila
L ot i) 405
Faculty of Technology
el oSS ad g dily gSl) daigl) andd
Department of Electrical Engineering and Department of Electronics
o K o K oA K e K K Ko K K K e Kk e K ok KKK Rk kKRR ok ok kK Rk ok ok kKK

University year: 2024/2025 2025/ 2024: dadal) 23
2nd year Electrical Engineering and Electronics el g yiSl) g A0l yeS duaia AUl 4l
Applied Work in Electrical and Electronic Measurements A g I 5 Al el bl dilat Jlae

PW n°02: Inductance measurement

Duration: 1"30.

Date of the experiment: .......... [ [viiiiiiiin :

Report prepared by:
Last Name First Name Group S/Group | Final Note
Instructions::

= Internal laboratory regulations must be observed.
= You must wear alab coat.
= Attendanceiscompulsory and will be monitored. Any unjustified absence or failureto hand
in areport will result in a mark of 0/20.
= Haveyour assemblies checked befor e connecting the voltage sour ce.
= Itisstrictly forbidden to move equipment from one station to another. In the event of a
breakdown or faulty equipment, contact the teacher.
=  Thereport must bewritten by a maximum of four students.
= Thereport must be handed in at the beginning of the next session.
=  Thereport must include the following sections:
- TP cover page.
- Thedateof the practical session.
- Last Nameand first name of the main writer.
- Last Namesand first names of the WP participants.
- Preparation and work in manuscript.

Person in charge of practical work: Dr ROUABHI.R



PW n°02: | nductance measur ement

I.  Aim of the manipulation

v" Measure an inductance using the volt-amperometric and series RLC methods.
v" Measure Quality factor

1. Equipment used
Power Sources (DC).

The Oscilloscope
Function Generator (GBF)

Electrical loads (resistors, inductors and capacitors).

YV V V VYV VY

Measuring instruments (multimeters, ammeters, milliammeters, voltmeters).

[11. Evaluation method
Continuous assessment: 100%.
V. Theoretical reminder:

A coil consists of a winding of conductive turns around an insulator. It therefore has a certain
internal resistance due to the long length of wire. The coil is therefore symbolised in the receiver

convention as follows:

L,r . L
Haa'a's = 1 rryn I:]r
e -«

u u

Figure 1: Symbolisation of areal cail, receiver convention

V. Method n°01: Indirect measurements using the Volt-Amper ometric method
1) Volt-Amperometric method with DC source

e Carry out the following assembly.

I A

SHIOINN

Figure 2: Volt-Amperometric method with DC source
1

Person in charge of practical work: Dr ROUABHI.R



PW n°02: | nductance measur ement

e FindU.and I by varying U from 1V to 9V.

u(v) 1 3 5 7 9

UL(v)

IL(A)

Z=r = U|_/||_

I moy

Tablel

2) Volt-Amperometric method with AC source

The coil is fed by a sinusoidal generator U(t) with an effective value U (t) = 7V and a variable
frequency.

Carry out the installation by positioning the equipment so that U (V), I

A
B\,

SRNONEH

Figure 3: Volt-Amperometric method with AC source

Find U_(V), I by varying the frequency from 100 Hz to 250 Hz

Calculate the value of Z from these measurements,

e Derivel
f(H2) 100 150 200 250

UL(Vv)
IL(A)

Z= U|_/ ||_

L (mH)

Table2
2

Person in charge of practical work: Dr ROUABHI.R




PW n°02: | nductance measur ement

VI. Method n°02: Indirect measurements using the Resonance of a series RLC

circuit.
1) The Resonance of a seriesRLC circuit

To study the resonance of the RLC circuit, we will make the following series circuit:
e Aninductor set at 150 mH
e A capacitor setat 3. 3 uF

e A resistor set at 560 €.
= Il- e — CHI

. t Rs, Ls= 150mH

1 .r. *‘ i
GIH) 1 .:., § C 313.“!"-

T
™ '|H I U R= Sﬁﬂﬂ

Figure 4: RLC circuit

e Look at the current and voltage curves on the oscill oscope.
e Plot these curves on amillimetre sheet for f=100; f=225; f=500.

Person in charge of practical work: Dr ROUABHI.R



PW n°02: | nductance measur ement

e Cadculate the phase shift @expsrimentar directly on the oscilloscope and compare it with the
theoretical value.

In genera the impedance Z of adipoleis given by the relationship: Z= Umax/ | max = Uesi/ Test= U/ |
through the dipole.

e Record the amplitude of the voltage across the resistor Ug, the capacitor U¢ and the coil U, and
the current I for frequencies between 100 Hz and 500 Hz.

e PlotthecurvesI, Uc, UL, Ur =G (f)

Person in charge of practical work: Dr ROUABHI.R



PW n°02: | nductance measur ement

e Calculate the resonance frequency

e Calculate the bandwidth and the quality factor, given that Q = fo/Af

e Deducethevaueof L for all frequencies,

f(H2) 100 200 fo 250 500
I (A)

Ur(V)

Uc(V)

UL(v)

Z=UlI

R=Ugr/ I

ZC:Uc“

ZL:UL“

L (mH)

Table3
e Discuss each of the results obtained.

VIlI. Conclusion

Person in charge of practical work: Dr ROUABHI.R
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PW n°03: Capacity measurement

Duration : 1"30.

Date of the experiment: .......... [ [viiiiiiiin :

Report prepared by:
Last Name First Name Group S/Group | Final Note
Instructions::

= Internal laboratory regulations must be observed.
= You must wear alab coat.
= Attendanceiscompulsory and will be monitored. Any unjustified absence or failureto hand
in areport will result in a mark of 0/20.
= Haveyour assemblies checked befor e connecting the voltage sour ce.
= Itisstrictly forbidden to move equipment from one station to another. In the event of a
breakdown or faulty equipment, contact the teacher.
=  Thereport must bewritten by a maximum of four students.
= Thereport must be handed in at the beginning of the next session.
=  Thereport must include the following sections:
- TP cover page.
- Thedateof the practical session.
- Last Nameand first name of the main writer.
- Last Namesand first names of the WP participants.
- Preparation and work in manuscript.

Person in charge of practical work: Dr ROUABHI.R



PW n°03: Capacity measur ement

Aim of the manipulation

v Measure the capacitance of two capacitors using the volt-Amperometric method from the

‘downstream’ and 'upstream’ assemblies.

v Evaluate the absolute and relative accuracy of the two assemblies.

V.

Equipment used
Voltage sources (AC).
Capacitorsload.

Instruments (voltmeters, ammeters, multimeters).

Evaluation method

Continuous assessment: 100%.

Theoretical reminder:
A capacitor consists of two conductive plates separated by an insulator called a dielectric. They

can be flat, cylindrical or spherical. Capacitors are characterised by their capacitance C, expressed in

farads. Thisistheir ability to store charges when subjected to a given potential difference.

The armature receiving the current carries the charge +q, the other armature carries the charge -q.

The capacitor is symbolised as follows:

C
q

i
B
u

Figure 1: Symbolisation of a capacitor, receiver convention

Method n°01: Indirect measurements using the Volt-Amperometric method

The volta-amperometric method is only used to measure capacitances C > 0.1 pF.

Errors are minimised if the upstream and downstream assemblies are used as follows:
e Upstream: C <10 pF
e Downstream: C = 10 pF

The impedance Z is written as: Z=R+ ]CLW

Where R isthe parasitic resistance introduced by the capacitance C and per row of connections.

But we can neglect R and consider only the circuit that is capacitive, so:.  Zc = Xc = ge

I
1
Person in charge of practical work: Dr ROUABHI.R



PW n°03: Capacity measur ement

Hence:
1 1
C = =
WXc 2rnfUc

However, the exact capacitance values can be calculated for each circuit, taking into account the

systematic error.
Thus, in the case of the upstream circuit, the voltmeter measuresavoltage U = Ua + Uc

Therefore:

1

Upstream: (A) Ccala = ——— |
2m f ,lIJ—22+R§1

Cmes =
2w fU

IZ_U_Z
/12—15 Ry?

2w fU 2w fU

Downstream: (B) Ccala =

Demonstrate mathematically equations (A) and (B)

1) Calculation error

Thetotal relative error is:
ACmes AUmes Almes Afmes

~ + + 0
Cmes Umes Imes fmes [%]
.. Afmes _
We give: Fmes 0.5%
With f =50Hz, Cprobable =~ ACmes iifnyzzs [F].

Voltmeter class* Voltmeter range
100

AV =

Ammeter class* Ammeter range
100

Al =

Person in charge of practical work: Dr ROUABHI.R
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2) Volt-Amperometric method with downstream assembly
Before starting to work on the autotransformer, a number of precautions must be taken. Firstly, the
autotransformer (Source AC) must only be connected to its minimum value, i.e. zero. Set the voltmeter

and ammeter to the maximum range.

c
(@]
[ 1
11
Q

Figure 2: Volt-Amperometric method with downstream assembly

3) Volt-Amperometric method with Upstream assembly
For handling, the calibres should be selected accordingly, but all operations must be carried out

with the unit de-energised, i.e. with the autotransformer (Source AC) disconnected.

@-'»
S © e

Figure 3: Volt-Amperometric method with Upstream assembly

Set the autotransformer (Source AC) dlider to the position corresponding to 70 volts, the value

indicated by the voltmeter. indicated by the voltmeter. This value remains constant for all measurements.
4) Measurement Table
Miliammeter Class=..............

Voltmeter Class=..............

Person in charge of practical work: Dr ROUABHI.R
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+ Measure the current for the two capacitors C,, Co.
#+ Record the measured and calculated results in the table below:

C=4pF Ci=4uF Co=11pF Co=11pF

Assembly adopted Downstream Upstream Downstream Upstream

Rangefor | (Cp)

Scalefor | (Ea)

Current reading (La)

| m:(L/_\ *CA/E/_\)

Range for V(Cy)

Scalefor V (Ev)

Voltagereading (Lv)

Um=( Ly *Clev)

Xc

Ra

Rv

Cmeg[F]

ACmes|[%)]

Ccalc[F]

0Cmes = (ACmes/Cmes) [%]

Cprobable [F]

Table3

Person in charge of practical work: Dr ROUABHI.R
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5) Interpretation of results

VI. Conclusion

Person in charge of practical work: Dr ROUABHI.R
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PW n°04: Phase shift measurement

Duration : 1"30.

Date of the experiment: .......... [ [viiiiiiiin :

Report prepared by:
Last Name First Name Group S/Group | Final Note
Instructions::

= Internal laboratory regulations must be observed.
=  You must wear alab coat.
= Attendanceiscompulsory and will be monitored. Any unjustified absence or failureto hand
in areport will result in a mark of 0/20.
= Haveyour assemblies checked before connecting the voltage sour ce.
= Itisstrictly forbidden to move equipment from one station to another. In the event of a
breakdown or faulty equipment, contact the teacher.
=  Thereport must bewritten by a maximum of four students.
= Thereport must be handed in at the beginning of the next session.
=  Thereport must include the following sections:
- TP cover page.
- Thedate of the practical session.
- Last Name and first name of the main writer.
- Last Namesand first names of the WP participants.
- Preparation and work in manuscript.

Person in charge of practical work: Dr ROUABHI.R
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. Aim of the manipulation
v' Learn to use an oscilloscope: setting, starting, displaying and measuring aternating signals
(amplitude, frequency and phase shift).

v Learn to use a basic frequency generator (GBF).

1. Equipment used
» Basic frequency generator (GBF).
» Oscilloscope.
» Measuring instruments (multimeters, Phasemeter).

» Electrical loads (resistors and capacitors).

[11. Evaluation method

Continuous assessment: 100%.

V. Theoretical reminder:

The oscilloscope is a measuring instrument that can be used to display and analyse electrical
signals as a function of time, or variations in one voltage as a function of another. The oscilloscope
accepts two input channels, alowing you to view two separate electrical signals on the same screen (so
you can compare frequencies, amplitudes and phase shifts).

Figure 1: Picture of the oscilloscope connected to GBF

1) How to use an oscilloscope (Basic Approach)
e  Connection: Connect the probe to a channel and earth to the circuit.
e Timebase setting: Adjust to see afew periods of the signal.
e VolIt/Div setting: Adjust so that the signal occupies part of the screen.
e Trigger: Setto arising or faling edge to stabilise the display.

e  Measurement: Use the cursors or automatic functions.
1
Person in charge of practical work: Dr ROUABHI.R
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2) Voltage measurement
To measure a voltage (V) with an oscilloscope, you must choose a calibre such that - the
amplitude of the peak-to-peak signal occupies most of the height of the screen; this allows the signal to be

displayed without overshoot, thus minimising reading errors.

A i VvV D"E‘.I
o
2 0.1
X Yo
Ve-a 5 g 50 my
ra

10
Vollsidiv

L e

Figure 2: Measure a voltage (V) with an oscilloscope

Wehave:  Vpip = Number of cm. Range
Vimax =V petep /2
Vims = Vimax /2
The effective value Vs is the value indicated by the multimeter when used to measure an aternating

voltage.

3) Frequency measurement

To measure the frequency of a signal on an oscilloscope, you must select a time base position

where the signal period occupies most of its length. This minimises reading errors.

ifi
)

ms 2 ' ps

-1 /?)I}.Z
mk_'/ 0
20 50 s
Timesdiv

Figure 3: Measure a frequency (Hz) with an oscilloscope

We have: T = Number of cm. Range
f=1/T

Person in charge of practical work: Dr ROUABHI.R
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4) Phase shift measur ement
To measure the offset between two signals, they need to be observed simultaneously. To do this,

you need to take the two voltages relative to a common point, which is earth. We then use the direct
method, which is applicable when the two signals have the same frequency. Consider two periodic

signals, one of which is out of phase with the other (lagging or leading), as shown in Figure 4:

Figure 4: Measure a Phase shift with an oscilloscope

To calculate the phase shift ¢ (in degrees) we have: o=1/T x360°

With: T: Period of the signal.
t: Offset between the two signals.

V. Practical part

1) Voltage measurement
Using afunction generator (GBF), apply a sinusoidal voltage to the input of channel | of the oscilloscope

and select the correct rating to display the signal correctly.
» Measure the RMS voltage from the amplitude displayed on the oscilloscope screen.

» Useamultimeter to measure the voltage.
» Record these valuesin Table 1 and do the same for atriangle and square wave signal.

"\ N/ "1

Range . Oscillo (V/cm)
Nber of cm (p-t-p)

Vp-t-p(V)
V max
Vims
Vit
Table1
3
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I nter pretation of results

2) Frequency measur ement
Using a GBF, apply a sinusoidal signal with a frequency of more than 100 Hz to the input of channel I,
then select the calibers that allow the signal to be displayed correctly.

» Measure the period of this signal and enter these valuesin Table 2.

» Do the samefor atriangular signal and a square wave signal.

"\ N/ "1

Freq. GBF(Hz)

Range. B.Temps
(ms/cm)

Nber of cm (for T)

T(s)

f= UT (H2)

Table2

I nter pretation of results

3) Phase shift measurement

» Carry out the following assembly: S
» Chann

——] | » Channel II

C=1pF

GBF
~ [ R

Figure 4: Phase shift measurement method

» Ground

4
Person in charge of practical work: Dr ROUABHI.R
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» Check that the GD buttons are pressed (input signal is grounded), then align the two oscilloscope
traces so that they are perfectly superimposed on the x-axis.

» Vary the resistance R and determine the phase shift for each value of R.

» Record these valuesin Table 3.

R (KQ) 1 2 4 8 10

t (ms)

T (ms)

o=t /T x360°

¢ with
Phasemeter
Table3
I nter pretation of results
VI. Conclusion
5

Person in charge of practical work: Dr ROUABHI.R
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