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1. Personal Safety

- Be familiar with the electrical and fire hazards@dated with your workplace.
Be as careful for the safety of others as for yelfirg hink before you act.
Be tidy and systematic.
Avoid bulky, loose or trailing clothes. Avoid lohgose hair.
No one is allowed to enter in the lab area barédaoe to increased risk of electric shock.
Remove metal bracelets, rings or watchstraps whekimg in the laboratories.
Avoid working with wet hands and clothing.

2. Food, Beverages and Smoking
Due to the increased risk of electric shock, nakdnig of beverages, consumption or storage
of any kind of food is allowed in the laboratory.
Smoking is prohibited in all laboratories in athtngs.

3. Solderlng
No one is allowed to do soldering in any of the paiter engineering laboratories except the
graduation project design laboratory.
Anyone doing soldering in the graduation projecsigle laboratory must wear appropriate
apparel, socks, gloves, covered shoes and safgblegoto prevent the possibility of severe
burns resulting from the splashing or dripping of liquefied solder into the face and eyes or
on to the exposed skin on the chest, hands, lagsieat.
Students who are not so properly attired for thasks will NOT be allowed to perform any
type of soldering in the graduation project dedaporatory.

4. Laboratory Operating Hours
Students are never allowed to work alone in anydeda other than scheduled laboratory
operating hours unless either a Lab T/A or Couns&ictor is present inside that lab area.
The laboratory operating hours for students areegosn the entrance doorway and on the
notice board of computer engineering department.

5. Power Supply Related Safety
Voltages abov&0-VAC or 120-VDC are always dangerous.
Extra precautions should be considered as voltagsd are increased.
Never make any changes to circuits or mechanigabliawithout first isolating the circuit by
switching off and removing connections to powerigs.

6. Laboratory Equipment
Lab equipment may not be removed from the Compitegineering lab areas without the
permission of the Laboratory Supervisors.
Laboratory bench equipment (except for some labclbesomputers) must be turned off
before closing down the lab area for the day.
Never open (remove cover) of any equipment in dhefatories.
Never "jump,” disable, bypass or otherwise disergagy safety device or feature of any
equipment in the laboratories.
Laboratories shall be locked when unoccupied.

7. Waste Management Safety
Know the correct handling, storage and disposatquores for batteries, cell, capacitors,
inductors and other high energy-storage devices.

Computer Engineering Department ii Umm Al-Qura University



8. Equment Safety
Before equipment is energized ensure, circuit cotores and layout have been checked by a
Teaching Assistant (TA) and all colleagues in ygnaup has given their consent.
Experiments left unattended should be isolated fthe power supplies. If for a special
reason, it must be left on, a barrier and a warnwiice are required.
Equipment found to be faulty in any way should éparted to the lab supervisor and taken
out of service until inspected and declared safe.

9. Equipment Accessories
Use extension cords only when necessary and ondytemporary basis.
Request new outlets if your work requires equipnie@n area without an outlet.
Discard damaged cords, cords that become hot,rds @ath exposed wiring.

P #

1. Police, Fire or Medical Emergency
- Use the telephone located in the laboratory arebpaess0-996 to notify police, fire, and
ambulance for emergency help.
Everyone present in the laboratory area shall b@lita with the locations and operation of
safety and emergency equipment, including butinatdd to, fire extinguishers, first aid kits,
emergency power off system, fire alarm pull stagjaand emergency telephones.

2. Electric Shock
When someone suffers serious electrical shock,dyeba knocked unconscious.
If the victim is still in contact with electricalicrent, immediately turn off the electrical power
source.
If you cannot disconnect the power source, deghesEmergency Power Off switch.
Do not touch a victim that is still in contact with live power source; you could be
electrocuted! Have someone call for emergency na¢dissistance immediately. Administer
first-aid, as appropriate.

3. Electrical Fire
- If an electrical fire occurs, try to disconnect &lectrical power source, if possible.
If the fire is small and you are not in immediatender; and if you have been properly trained
in fighting fires, use the correct type of fire iexfuisher to extinguish the fire.
When in doubt, push in the Emergency Power Offdoutt
NEVER use water to extinguish an electrical fire

4. Emergency Power Off
Every lab is equipped with an Emergency Power g§t&n.
When this switch is depressed, electrical powéhédab will shut off, except for lights.
Only authorized personnel are permitted to resetegpoonce the Emergency Power Off
system has been engaged.

5. Building Evacuation in Emergency
Everyone present in the laboratory should be famit emergency exits & way out plans.
Use the nearest exit doorway from lab area cldsdbie stairwell to exit the building.
Follow the Emergency Exit Signs posted in the hayisv Do not use elevators.
Lab Teaching Assistants (T/As) or Instructor shathike sure all persons are out of the
laboratory area and follow the directions postedaah doorway to the laboratory area.

The above general laboratory safety rules are dedi¢p safeguard you and your co-workers, fellow
students and colleagues and are a minimum requitefoe individuals working in the compute
engineering laboratories at Umm Al-Qura Universiakkah Al-Mukarramah. Specialized training
and rules may apply depending on type and scopetities involved.

=
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1403201 Circuit Theory Experiment No. 1

Introduction to NI ELVIS-II Board

Objective:

The objective of this experiment is to intned NI ELVIS Il board.

Equipment:
1. NI ELVIS Il Series Prototyping Board.

2. Personal Computer.

3. Resistors.

AN

NATIONAL
INSTRUMENTS \ NI ELVIS 1l

@

Figure 1.1: Workstation parts locator diagram.

NI ELVIS Il Parts

1. NI ELVIS Il Series Prototyping Board.
Digital Multi Meter (DMM) Connectors.
Oscilloscope Connectors.
Prototyping Board Power Switch.
Status LEDs.

Variable Power Supply Manual Controls.

o g bk~ DN
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1403201 Circuit Theory Experiment No. 1

The workstation has following important indicatarentrols, and connectors:

USB LEDs
Ready: Indicates that the NI ELVIS Il Series hardwargisperly configure and
ready to communicate with the host computer.

Active: Indicates activity on the USB connection to tlstrcomputer.

Prototyping Board Power Switch and LED

Controls the power to the prototyping board.

Fixed Power Supplies
+5V
+15V
-15v

Variable Power Supplies Controls

Positive Voltage Adjust Knoli Controls the output voltage of the positive ahte

power supply from Ov to +12V

Negative Voltage Adjust Knoh Controls the output voltage of the negative \aga
power supply from Ov to -12V
DMM Connectors
60Vbc, 20Vims max
Voltage
Resistance
Diode
Banana Jack (red): The positive input for voltagedad DMM functionality.
Common Banana Jack (black): The common referenceemtion for DMM voltage,
current, resistance, and diode measurement.

Current Banana Jack (red): The positive input fdiNDcurrent measurement.

Oscilloscope Connectors
10Vbc, 7V ms max
CH-0 BNC Connector: The input for channel 0 of tiseilloscope.
CH-1 BNC Connector: The input for channel 1 of tiseilloscope.

Computer Engineering Deparetment 2 Umm Al-Qura University



1403201 Circuit Theory

Experiment No. 1

Measuring Component Values

Procedure:

1.
2.
3.

Connect the NI ELVIS Il workstation to your computssing the supplied USB cable.
Turn on the computer and power up NI ELVIS Il wdgkin.
Click on the NI ELVIS Il Instrument Launcher Icon or shortcut. A strip of NI

ELVIS instruments appears on the screen.

-

=i NI ELVISmx Instrument Launcher

=
i

== ||

Bode 2-Wire

DM Scope FGEM VPS ARB Digln DigOut | Imped 3-Wire
i_i:eatured_ Instruments I Resources I My Files Ql b
|
Figure 1.2: NI ELVIS Il Instrument Launcher Icotri
4. Connect two banana-type leads to the digital mmoé#ter (DMM) inputs [V 9]

and[COM] on the left side of the workstation.

5. Connect the other ends to one of the resistors.
6. Click on the DMM icon within the NI ELVIS Il Instment Launcher to select the

7.

8.

digital multi-meter.

13 Digital Multimeter - NI ELVISmc

alv~ o= [+~ [0 [k [em] » 3]
Mode Banana Jack Connections

Auto [=] T
Rai ‘:i . ; _v
i —+ | [-com
[ Mull Offset
Device Acquisition Mode

El Run Continuously El
Run Stop Help
» | m|[@]

Figure 1.3: Digital Multi-meter, (DMM)

You can use the DMM for a variety of operationstsas voltage, current, resistance,
and capacitance measurement.
Click the Ohm button to use the digital ohm-metarction.

Computer Engineering Deparetment 3
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1403201 Circuit Theory Experiment No. 1

9. Click on the VPS icon within the NI ELVIS Il Instment Launcher to select the
variable power supply.

- -
9 Variable Power Supplics - NI ELVIS. |5 = | i S)
PP

0.0\

Supply + Display]|

o iy
i
|'f.'|‘|'.\'|
D\\\"\"”“I""I":,
,k
"."ﬂ||‘||\\

0.00 3|V 0,00 |V
RESET RESET
Supply SDI_IFEI; Start Voltage Step
Supply + [=] 0.00 k| v 0.25 k| v
Stop Voltage Step Interval
12.00 || v 1000 4| ms
Device
Run Sweep Stop Help
L= |[eom]|[ = ||| ]

Figure 1.4: Variable Power Supply (VPS)

10. Measure the values and fill in the blanks.

skkkkkkkkkkkkkkkhkkkkkkhkkkhkkkhkkhkhkkkkhkkkhkkkkhkkkkkkkkkkkk
1

: Student Name: Student ID:

skkkkkkkkkkkkkkkhkkkkkkkhkkkhkkkkhkkkhkkkhkkhkhkkkkhkkkkhkkkkkkkkk
1

kkkkkkkkkkk

kkkkkkkkkkk

The measured value @bV fixed power supply is
The measured value efl5V fixed power supply is
The measured value €5V fixed power supply is
The measured rangmsitive variable supply is from Vto

The measured rangegativevariable supply is from Vto

© oo T p
< << <<

f. The measured value of & Ohms.

g. The observed value of; ks Ohms.

h. The measured value ot % Ohms.

i. The observed value of,ks Ohms.

Computer Engineering Deparetment 4 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 2

Ohm’s Law

Objective:

The objective of this experiment is to intuod Ohm’s law.

Equipment:
1. NI ELVIS Il Series Prototyping Board.

2. Personal computer.

3. Resistor.

Background:

Ohm’s Law states thatvoltage across a resistor is directly proportionalto the current
flowing through the resistor”. Eul
The constant of proportionality is the resistanaki® of the resistor in Ohms.

E=IR

Figure 2.1: Ohm’s law circuit

Procedure:

1. Connect the circuit as shown in the figure 2.1.

2. E represents the voltage source and R the resistbt is the current.

3. Measure the current | for values of E ranging froro +12V (increments of 2 volts
and constant R.

Setup a table for E, | and R.

Plot E versus I.

Measure the resistance R, and the voltage across it V.

Find the percentage error on the reading of V.

Discuss the concept of E versus | relation and tiredslope of the plot.

© ©® N o 0 &

Measure the value of resistance R = Ohms.

Computer Engineering Deparetment 5 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 2

;************************************************** *kkkkkkkkkk
; Student Name: Student ID:
;************************************************** *kkkkkkkkkk
Table 2.1: Ohm’s law table
E =0to +12V V Volts | Ampere

ov

2V

4V

6V

8V

10V

12v

Computer Engineering Deparetment 6 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 3

Kirchhoff's Laws

Objective:

The objective of this experiment is to untkend Kirchhoff's Laws.

Equipment:
1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.

3. Resistors.

Background:

The basic laws that electrical circuits obey thasafibe the relationship among circuit

voltage are known as Kirchhoff's laws. There are #irchhoff's laws.

1. Kirchhoff’s current law (KCL):
“The algebraic sum of all the currents directed wafram a node is zero”

h+bL=L+Ii,
2. Kirchhoff’s voltage law (KVL):
“The algebraic sum of the voltage drops taken specified direction around a closed

path is zero”

R =100 Ohm

R =100 Ohm

Computer Engineering Deparetment 7 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 3

Procedure: Part I: KCL

1. Connect the circuit as shown in the figure 3.1.

2. Choose the resistors {RR;, Rs), and the value of the voltage source E.
3. Measure the total current Is (As).
4. Measure the currents through, R, and R (A, A, As)
5. Find the percentage error on the above readinte: (As = As + Az + Ag).
6. Theoretically calculate the currents through ttssters and the total current.
7. Compare the theoretical and the experimental iesuld comment on the difference
between the two.
E (%)
R3
Figure 3.1: KCL Circuit
P S
Student Name: Student ID:
- S
1 Table 3.1: KCL Table
E Volts As A1 Az As
ov
2V
4V
6V
8V
1o0v
12v
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1403201 Circuit Theory Experiment No. 3

Part Il: KVL
1. Connect the circuit as shown in the figure 3.2.
2. Choose the resistors {RR;, Rs), and the value of the voltage source E.
3. Measure the total current Vs.
4. Measure the voltage acrossg, R;, and R (V1, V2, and \4)
5. Find the percentage error on the above readigte: (Vs = Vi + V, + V3)
6. Theoretically calculate the voltages across thistas and the total voltage.
7. Compare the theoretical and the experimental iesuld comment on the difference
between the two.
©
<
R1 (v1)
E
—
R2 (v2)
R3 @

Figure 3.2: KVL Circuit
R N—
Student Name: Student ID:
sk Ak N—
’ Table 3.2: KVL Table

E Volts Vs V4 V5, V3
oV
2V
4V
6V
8V
1o0v
12v

Computer Engineering Deparetment 9 Umm Al-Qura University
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Experiment No. 3

skkkkkkkkkkkkkkkhkkkkkkhkkkkkkhkkkkkkhkkkkhkkkkhkkkhkkkkkkkkk

: Student Name: Student ID:

skkkkkkkkkkkkkkkhkkkkkkhkkkhkkkhkkkkkkhkkkkkkkhkkkkkkkkkkkk
1

Conclude the experiment in your own words:-

kkkkkkkkkkk

kkkkkkkkkkk
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1403201 Circuit Theory Experiment No. 4

Voltage Divider Rule

Objective:

The objective of this experiment is to untkend voltage divider circuit.

Equipment:
4. NI ELVIS Il Series Prototyping Board.
5. AC/DC Power Supply and USB Cable.

6. Resistors.

Background:

The principle of voltage division for series regist states that, the potential of source
E divides between the resistance connected inssefige value of the voltage across each
resistor is in directly proportional to the resistalue.

Figure 4.1 shown an arrangement of two resistqrari®l R connected in series. According
to voltage divider principle, fractions of a giverput supply E appear across the resistor R1,
and R2 (voltages V1, and V2 respectively). Theagds V1 and V2 are given by voltage
divider as follows.

RL
Rl+ R2

R2
R1+ R2

R1 (v1)

R2 (v2)

Figure 4.1: Voltage divider circuit
Notes:

1. Check that E = Y+ V; (by using KVL)
2. The above equation can be extended to n resistorsected in series.

3. Larger the resistor the greater voltage appeaosadt.

Computer Engineering Deparetment 11 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 4

Procedure:
1. Connect the circuit as shown in the figure 4.1.
2. Choose the resistors {R 1K and the value for voltage = 10V
3. Measure the current I, E, and voltage ahd \4 for resistors R= 2K , 4.7k and
10k .
4. Theoretically calculate the voltage in resistors &d R using voltage divider
method.
5. Compare the theoretical and the experimental iesuld comment on the difference
between the two.
R N—
Student Name: Student ID:
AR AR AR AR AR AR AR KKK AR KKK KRRk N—
Table 4.1: Voltage divider table
Theoretical Practical
E Volts | R; K R, K V1 Volts V, Volts V1 Volts V, Volts
ov
2V
4V
6V
8V
1o0v
12v

Conclude the experiment in your own words:-

Computer Engineering Deparetment 12 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 5

Current Divider Rule

Objective:

The objective of this experiment is to untkamd current divider circuit.

Equipment:
1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.

3. Resistors.

Background:

The principle of current divider for resistors cected in parallel states that, the current
entering the parallel combination divides betwe®n resistances connected in parallel. The

value of the current in each resistor is invergebportional to the value of the resistor.

Figure 5.1 shown an arrangement of two resistead R connected in parallel. According
to current divider rule, fractions of a given inmuipply current Is flow in the resistor Rnd
R, (currents { and b respectively. The currents &nd b are given by current divider rule as

follows.

n=21
Rl

=BT,
R2

_ _RIR2

Rl+ R2

11 '5—

R1 R2

Figure 5.1: Current divider circuit

Computer Engineering Deparetment 13 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 5

Procedure:
1. Connect the circuit as shown in the figure 5.1.
2. Choose the resistors {R 1K and the value for voltage E = 10V
3. Measure the current,|E, and currents; land b for resistors R= 1K , 4.7k and
10k .
4. Theoretically calculate the voltage in resistors &d R using current divider
method.
5. Compare the theoretical and the experimental iesuld comment on the difference
between the two.
P I
Student Name: Student ID:
SRR KRR AR AR AR AR AR AR AR RIS I
Table 5.1: Current divider table
Theoretical Practical
E Volts | R; K R, K [+ mA 1 mA I, mA 1 mA I, mA
ov
2V
4V
6V
8V
10v
12v

Conclude the experiment in your own words:-

Computer Engineering Deparetment 14 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 6

Superposition Theorem

Objective:

The objective of this experiment is to untkemd superposition theorem.

Equipment:
1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.

3. Resistors.

Background:

In any electrical circuit, the element voltages andents are the responses produced by the
applied sources, which are regarded as the exmigtiFor a linear network containing
several independent sources, each response caonsalered to be the sum of several

components, each component produced by one ohttddual sources.

The principle of superposition states that the entrior voltage in any branch produced by
several sources acting simultaneously in the aljebsum of the currents or voltages

produced in that branch by each source acting atghar

The principle of superposition can be used in toh&ute®n of circuit problems. Each
independent sources acting on the network is censiiseparately. The other independent
sources are suppressed. To suppress a voltage seargres that the source voltage be made

zero, a short circuit condition. Current sourcessamppressed by open circuit condition.

R1 R2
VW VW
+ | E1=58V E2 =15V

Figure 6.1: Superposition Theorem circuit

Computer Engineering Deparetment 15 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 6

Procedure:
1. Connect the circuit as shown in the figure 6.1.
Choose the resistors R 1K , R =4.7K ,R3=10K , E; =5V, B =15V
Measure total current [total).
Suppress the source &d measure; due to & alone.

Suppress the source &d measure; due to k alone.

o a ~ w DN

Compare the results of step 3 to the sum of stepddstep 5.
Note: I3 (total) = k (due to E) + I3 (due to k).

Table 6.1: Superposition Theorem table

Ei=3V E, =15V 3 (total) =
I3 mA 3 mA I3E1 + I3E2

E; Volts | E, Volts I3 mA

7. Theoretically calculatesldue to & and g due to B and compare to the results of

step 4 and step 5 and write your comments.

Computer Engineering Deparetment 16 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 7

Thevenin Theorem

Objective:

The objective of this experiment is to understahdvienin theorem.

Equipment:
1. NI ELVIS Il Series Prototyping Board.
2. AC/DC Power Supply and USB Cable.

3. Resistors.

Background:

It is a process by which a complex circuit is reztlitco an equivalent series circuit consisting
of a single voltage source {y), a series resistance (R and a load resistance (R After
creating the Thévenin Equivalent Circuit, the laadtage \{ or the load current Imay be

easily determined.

One of the main uses of Thévenin’s theorem is émacement of a large part of a circuit,
often a complicated and uninteresting part, by & wmple equivalent. The new simpler
circuit enables us to make rapid calculations @f ¥bltage, current, and power which the
original circuit is able to deliver to a load. Isa helps us to choose the best value of this load

resistance for maximum power transfer.

“Yollage Source R3

Figure 7.1: Thévenin’s theorem circuit.

Computer Engineering Deparetment 17 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 7

Procedure:

1. Remove the resistor (R) through which you wish atcualate the current or across
which you want to know the voltage. Label thesenieals (where the resistor was
removed) “a” and “b”. Calculate the voltaggass these open terminals. This is
called the open circuit voltage or the Theveninieajent voltage, W¥u.

R4 RI :

ANy * A ——e

v ot Viy

2. From the open terminals, ( “a” and “ b” ) caldelahe resistance *“ looking back”
from the open terminals with all voltage sourcemaeed and replaced by their
internal resistances (if fkma = 0, replace the voltage source with a short).sThi

resistance is R
a

R4 2 a
AVAYLY &
. /> Rru
h h
L ] i

Now we have the components we need to create teeefin equivalent circuit as shown
below using the Thevenin equivalent voltage andstasce values calculated above
connected in series with the load resistor as shzslow.

Rth a
AATAY ot

—— uh ; R
b
&

3. The current (through R) you wish to calculate \w#t
| = Viy
R =
R;y+R

and the voltage across R will be:
V, =1 (R)= VL(R)
Ry +R

Where: \f is from Thevenin equivalent voltage obtained iepSt, Ry is the Thevenin
equivalent voltage obtained in Step 2, and R isv#ilee of the resistor removed in Step 1.

Computer Engineering Deparetment 18 Umm Al-Qura University
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Actual Working:

a) Connect the circuit as shown in the figure 7.2.
R1
1.2 Ked

— R2 R3
—_ 12V 10 ke 33Ka

b) Measure the current through R3 and the voltagesadR3. Record them:

lr3 = mA (measured)

VRr3= Volts (measured)

c) Calculate the current through R3, and calculatg Wsing following figure.

R1
1.2 KL a8
—MAW *
— R

— 1V ; 10 ka2
4
. L

Vy = Volts (calculate)

d) Verify the actual Thevenin equivalent voltage byasigrement: Construct the circuit
in the figure above and measure and recofigl V

Vg = Volts (measured)

e) Construct the circuit in following figure with R3moved and the 12 V source
replaced by a short circuit (a dead voltage soufcalculate Ry.

Computer Engineering Deparetment 19 Umm Al-Qura University
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R1
1.2 ki 3
SVAVAY &
R2
10 kO
h
9
Ry = (calculated)

f) Verify your Rry calculation by measurement. Connect Figure 4 nagasure and
record the equivalent resistanceRmeasured between terminals a and b.

Ry = ( measured)

g) Draw below Thevenin equivalent circuit, using yoafues for \fy and Ry..

Computer Engineering Deparetment 20 Umm Al-Qura University
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Analysis of RC Circuit

Objective:

The objective of this experiment is to analf&C circuit.

Equipment:
1. NI ELVIS Il Series Prototyping Board.

2. AC/DC Power Supply and USB Cable.
3. 1K Resistor and 1pF Capacitor.

Background:

A capacitor is a passive component that storesggnerthe form of an electrostatic field.
The unit of capacitance is farad (Coulomb/voltadical capacitor values usually lie in the
Pico-farad (1pF = 1I¢F) to micro-farad (1uF = I%) range. An RC (resistor + capacitor)

circuit has an exponential voltage response.

Procedure:
1. Connect the circuit as shown in the figure 8.1.
2. Connect Function Generator (FG) to provide inputefarms.
3. Observe circuit response by using oscilloscope @iut) and Ch1l (output).

Cho R Ch1l
—V\N\N——0
+
re(+ C— %
o

Figure 8.1: RC series circuit.

4. Select the parameters of Function Generator andll@sope as shown in the

following sections.

Computer Engineering Deparetment 21 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 8

A. Response of RC circuit ddinusoidalwaveform150Hz.

i3 Function Generator - NI ELVISmx lil_li—hJ

149.9429 Hz

Fr-Equency Amplitude DC Offset

I
A . .
~ 0.0 10.0 -5.0 5.0
1,00 4| Vpp 0.00 (| v
@ \
fal) 200m M Duty Cyde Modulation Type
150 [ |Hz 50 [4]|ag, Mone [=]
Start Frequan‘cy Stop Freguency Step Step Interval
100 3|Hz 1k (34| Hz 100 [&|Hz 1000 |3+ ms

Signal Route
- Prototyping board El

Run Sweep Help

Stop
| Manual Mode Ere ‘ ™ @ ‘

Figure 8.2: Frequency generator

= Oscilloscope - NI ELVISmx
Sample Rate: 250 e i
Source Source
ATD [=] A1 [=]
/| Enabled |¥|Enabled
Scale Vertical Scale Vertical
VoltsDiv Position {Div) Volts Div Position {Div)
) @ @
0l 200 mV [ 0e
Type Slope
Digital =]
Source Level (V
SYNC =]
Horizontal Position (%) <
|—J 50
Cursors: Cl: 487.79mV CZ: 226.13mV dT: 4.00us #  Timeout
Device Acquisition Mode
Devi{MELVISIH) [+ Run Once [=]
Cursors Settings Display Measurements Graph Controls Run Stop Print Log Help
V| Cursors On ok lz‘ JlcHo  [FeHt Groch | o | | » | | u | & |§ @
czlcHl  [+] Properties e

Figure 8.3: Oscilloscope
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B. Response of RC circuit dfriangular waveform150Hz
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Figure 8.4: Frequency generator
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Figure 8.5: Oscilloscope
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Experiment No. 8

C. Response of RC circuit ddquare waveform.150Hz
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Figure 8.6: Frequency generator
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Figure 8.7: Oscilloscope
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Experiment No. 8

D. Response of RC circuit ddquare waveform with double frequen@00Hz.
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Figure 8.8: Frequency generator
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Figure 8.9: Oscilloscope
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1403201 Circuit Theory Experiment No. 8

Calculations:

Resistor, R =

Capacitor, C = uF.

Time Constant= RC sec.

Computer Engineering Deparetment 26 Umm Al-Qura University



1403201 Circuit Theory Experiment No. 9

Analysis of RL Circuit
Objective:

The objective of this experiment is to analf. circuit.

Equipment:
1. NI ELVIS Il Series Prototyping Board.

2. AC/DC Power Supply and USB Cable.
3. 1K Resistor and 10 mH Inductor.

Background:

An inductor is a passive component that storesggnier its magnetic field. An inductor is

typically made of a wire or other conductor wountbia coil, to increase the magnetic field.
When the current flowing through an inductor change time-varying magnetic field is

created inside the coil, and a voltage is indudéddk unit of inductance is Hanry. Practical
inductor values usually lie in the micro Henry (@ g 10°H) to mili-Henry (1 mH = 16 H)

range. An RL (resistor + inductor) circuit has ap@nential current response.

Procedure:
1. Connect the circuit as shown in the figure 9.1.
2. Connect Function Generator (FG) to provide inpuwefarms.
3. Observe circuit response by using oscilloscope @tgut) and Chl (output).

Cho R Chl

Figure 9.1: RL series circuit.

4. Select the parameters of Function Generator andll@sope as shown in the

following sections.
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Experiment No. 9

A. Response of RL circuit oBinusoidalwaveformlKHz.
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Figure 9.2: Frequency generator
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Figure 9.3: Oscilloscope
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Experiment No. 9

B. Response of RL circuit oBinusoidalwaveform1KHz.

{8 Function Generator - NI ELVISmx |£|_Iéj
1.0001 kHz
Amplitude DC Offset
Iy
3 '}\10.0 50" "/’\5.0
1.00 4] vpp 0.00 [2|v
Modulation Type
None [ v |
Step Step Interval
100 {2|Hz 100 (2| Hz 100 (3 |Hz 1000 |2 ms
Signal Route
+ - Prototyping board El
Run Swesp Stop Help
| Manual Mode
= ad (e
\ J

Figure 9.4: Frequency generator
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Figure 9.5: Oscilloscope
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1403201 Circuit Theory

Experiment No. 9

C. Response of RL circuit oBinusoidalwaveforml1KHz.
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Figure 9.6: Frequency generator
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Figure 9.7: Oscilloscope
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1403201 Circuit Theory

Experiment No. 9

D. Response of RL circuit oBgquare waveform with double frequen@KHz.
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Figure 9.8: Frequency generator
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Figure 9.9: Oscilloscope
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Calculations:

Resistor, R =

Inductor, L = m H.

Time Constant= L/R sec.
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1403201 Circuit Theory Experiment No. 10

RC Filter Circuit

Objective:

The objective of this experiment is to analfRC filter circuit.

Equipment:
1. NI ELVIS Il Series Prototyping Board.

2. AC/DC Power Supply and USB Cable.
3. 1K Resistor and 1pF Capacitor.

Background:

A capacitor is a passive component that storesggnerthe form of an electrostatic field.
The unit of capacitance is farad (Coulomb/voltadical capacitor values usually lie in the
Pico-farad (1pF = I¢F) to micro-farad (1puuF = 1%) range. An RC (resistor + capacitor)

circuit has an exponential voltage response.

Procedure:
1. Connect the circuit as shown in the figure 8.1.
2. Connect Function Generator (FG) to provide inputefarms.
3. Observe circuit response by using oscilloscope @iut) and Ch1l (output).

Cho R Ch1l
—V\N\N——0
+
re(+ C— %
o

Figure 10.1: RC series circuit.

4. Select the parameters of Function Generator andll@sope as shown in the
following sections.
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1403201 Circuit Theory

Experiment No. 10

A. Response of RC filter circuit dinusoidalwaveform100Hz.
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Figure 10.3: Oscilloscope
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Experiment No. 10

B. Response of RC filter circuit ddinusoidal waveform200Hz.
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Figure 10.4: Frequency generator
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Figure 10.5: Oscilloscope
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Experiment No. 10

C. Response of RC filter circuit ddinusoidal waveform500Hz.
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Figure 10.6: Frequency generator
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Figure 10.7: Oscilloscope
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1403201 Circuit Theory

Experiment No. 10

D. Response of RC filter circuit ddinusoidalwaveforml1KHz.
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Figure 10.8: Frequency generator
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Figure 10.9: Oscilloscope
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Experiment No. 10

E. Response of RC filter ¢

ircuit ddinusoidalwaveform5KHz.
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Figure 10.10: Frequency generator
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Figure 10.11: Oscilloscope
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Experiment No. 10

F. Response of RC filters circuit @ode Analyzer.
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Figure 10.10: Bode Analyzer

Frequency in Hz

Amplitude in Volts

10C

20C

50C

1000

5000

Results:

From the table it is clear that as frequency isaasing voltage is

This is

pass filter circuit.
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