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The VISIR + project

Brief introduction




The VISIR + project

The VISIR + project targets the area of Electrical & Electronics Engineering,
and, within it, the subject of circuit theory & practice.

The nature of each experiment (hands-on, virtual, real-remote) has an impact
on the students’ perception of circuits’ behaviour, being therefore mandatory
to understand how these different learning objects can be arranged together in
order to scaffold their understanding and increase their laboratory-based skills.

The VISIR + project aims to define, develop and evaluate a set of educational
modules comprising hands-on, virtual, and remote experiments, the later
supported by a remote lab named VISIR.

The VISIR remote lab is the focus of this presentation !
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Introduction to VISIR system



Introduction to VISIR (web access)

Fle Edt View History Bookmarks Tools Help

OpenlLabs Electronics Laboratory

OpenLabs Electronics Labora... %
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+ Abost ELTR1_2016
: emo
OpenlLabs Electronics Laboratory ‘FAQ Suant  2016.03.00
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+FAQ &
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[~ Welcome to the distance electronics laboratory. TEACHER Prepared experiments I
» +ELTR1_2016

Here you will find the resources needed to experiment in electronics via the intemet. We have

developed a system where you can make electronic experiments, fight here in your browser. We Name

supply basic equipment, such s oscilloscope, multimeter, function generator and power supply. STUDENT Guiao_3 x Embed

With these and a number of electronic components you can build circuis on our virtual breadboard +ELTR1_2016 '
None of the measurements are simulated. The circuits you build will be formed and measured on, ———— | Add prepared experiment J

and the real measurement results will be displayed.

Interested? Go to our demo page. I SB[l b breadvoard functiongenerator osciloscope dcpower
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OpenLabs Electronics Laboratory
€)2 Pt/ c "B 9 » Logout i =
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i Cants comos scroen - Teste Config 20100816 20110816 20
Commiondedvom b mundschmary v s ! STUDENT Workshop 19Jan2011 201101-01 2011-12:31 100
LR it +ELTR1_2016 FEELE 20110825 20120228 400
. Ratrohe s elow Ve ELTR2 (LEEC) 20110816 20120331 250
ISEP messns FISIC (LEM) 2012.03-21 2012-07-31 800
FISIC (LEQ) 20120321 2012.07-31 200
\ CFISI (LEC) 20120321 2012:07-31 500
UFSC_Aranragua 2012-05-25 2012-08-31 60
D ! 20120227 20121231 70
& 20120801 2013-08-01 2
J 20120321 20130815 80
T 20130201 2013-12:31 85
This VISIR Isboratory 8 2014-03-01 2014-12-31 30
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Whenam g 0 make s mescurement| mectawor. e Schoc of Enginasong Collaboration_ALQuds 20130330 20150330 70
o o o e T e, v Razwan_Test 2141201 01512 2
‘Where can | ind documentation for the Chent software? NE & 20
i ILgere oS imants 5 e e aronal 53 posaibla, Thertore we e o L 0
hort > 30 Prepared experments
o Grounc. Al sstuments ae relae o protectve e, except e o257 ) i s hopla; - realetor
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—)abaind N-22105 2015.03-0 2016.02-28 30 Simple_DC._s
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Introduction (experiments preparation)

%= Opentans Electronics Laboratory - InRermet Explorer

- [ s a ooptn O v & | +r | OpeniabsEe.. * Flash
OpenLabs Electronics Laboratory

Logour BEEETCEEES

Course management

2020.01-01

LMS link Copy this

Embed
Embed
Embad

MaxList file (*.max) T | s

Component VFGENA_FGENAI A 0 max:6 Make teacher scheduled reservation
H H VDCCOM_I 0 User Type  Sessions  Activated
Li S*t :ﬁ le SHORTCUT _S1_5F 0 — > .
(*.list) R RI10BC470 SHORTCUT SI_14AB

SHORTCUT S2 6G 0
Opentabs Electronics Laboratory - Internet Explorer

C_C29ETIu SHORTCUT S2 7F G 1 & _tpstomymcssbtarm.cep pppee O ] 6], MRS RS I, Meue N
SHORTCUT_S3_13 CE

SHORTCUT 1 4B1
SHORTCUT 1 5F 0
SHORTCUT 1 110C
SHORTCUT 1_12H 0
SHORTCUT 1 _13A SHORTCUT_ I 4BT F B e
SHORTCUT 1_14A SHORTCUT_I_5F 0 ' !
SHORTCUT 2 1GF SHORTCUT_1_110C
~_ SHORTCUT 1_12H0
| SHORTCUT 1_13A G
| SHORTCUT 1 14AB
| SHORTCUT 2 1GH

OpenLabs Electronics Laboratory
SHORTCUT $4 61G ) PP

Name Start End
Guest course 2010-01-01 2020.01-01

Components attached to a
Switching Matrix
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Introduction (Hardware, connections and MaxLists)

These rules must be defined according to the available hardware connections defined in the ComponentList file

up to 18 component
matrixes

Oscilloscope
channe] 2
mput

Oscilloscope
channel ! -

DC power

DMM

supply -
v put l FGENA I USB
LO wpat connectof

a) Example of switching matrixes
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Electronic circuit

connected to one
Compaonent matrix

(..)
VEGENA FGENAL A& O max:5
SHORTCUT 1 0 A

t5va 1 A O

SHORTCUT 2 A B

kR 1A B 10k MoxtList sample
C 3 A& B S6n {incomplete;

(i)
b) Components connected to a matrix and a
MoaxList file sample

The remote lab VISIR



Introduction (Hardware, connections and MaxLists)

Pictures of the VISIR system installed at ISEP
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Introduction (Users and circuits)

Virtual breadboard and instrument selection using the VISIR

Function Generator
GND

wy A

Prepared experiments
Simple_6k8_resistor
Simple_DC_serles
ELTR1_gulao_1
test2

Breadboard

Multimeter - Fluke 23

breadboard

multimeter

dcpower

L Clear J L Done J
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Prepared experiments:
Simple_6k8_resistor
Simple_DC_series
ELTR1_guiao_1
test2

Help

The remote lab VISIR
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Introduction (Users and circuits)

Instruments interfaces used during a remote experiment using VISIR

Function
Generator

| save | Breadboard Eupction Oscilloscope

Generator

Load
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Course management

Openlabs Electronics Laboratory

MAIN MENU
-+ Start
-+About
+Demo
~+FAQ

ADMIN
~+Wwiki Pages
~Admin courses
-+ Users

TEACHER
-ELTR1_2016

STUDENT
+ELTR1_2016

ISep s

This VISIR Iaboratory is
set up in collaboration with
The School of Enginesring at
Blekinge Institute of
Technology, in Sweden
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Logout

e
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Course name
Teste VISIR updated
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Guest_course_UD

INSA1 (LECIM)
Teste Config
Workshop 18Jan2011
FEELE
ELTR2 (LEEC)
FISIC (LEM)
FISIC (LEQ)
CFISI (LEC)
UFSC_Aranragua
ELTRI(LEMECANA)
SELEC
INSA1 (LEIM)

ELTRI (LEMECANA) 12_13

fred01
Collaboration_ALQ
Razwan_Test
VISIR_WK_2015
EL| 302
ELN-1202
AMP-20303
ELN-22105
Test_course

Start
2010-12-21
2010-09-24
2011-02-20
2011-02-20
2011-02-16
2011-02-21
2010-09-16

Ll e o = U SRS

End
2010-12-28
2011-03-28
2011-07-31
2011-07-31
2011-08-31
2011-09-15
2011-09-16

Razwan_Test
VISIR_WK_2015
ELB-20302
ELN-1202
AMP-20303
ELN-22105

ELTR1_2016
Estagio_CIC
Razwan_PhD_work
CINEL_WS
LEE-SEE-ELTRO_15_16
University of Zakho

Kees1

Trial_at_UStuttgart
Guest course

test

Basic_circuits

Courses

Max Users
100
550
340

50
70
80
20

2014-12-0
2015-01-0
2015-03-0
2015-03-0
2015-03-0)
2015-03-0)
2015-05-3
2014-08-0
2016-03-0
2016-03-0
2014-02-0
2014-05-0)
2016-02-0
2016-01-2)
2016-03-2)
2015-11-2)
2010-01-0
2010-01-0
2010-07-1

Add course

Logout EHgE!

Name |[ELTR1_2016
Start  [2016-03-00

ADMIN
+wiki Pages
+ Admin courses End  [2016-08-31
e Max Users [310
TEACHER Max Seats [10
“ELTR1_2016
STUDENT
SELTR1_2016
- [ View as teacher |
. es
(R RSt Responsible for course
E-Mail User Type
fic@isep ipp pt Teacher Remove
ricardo jgsn costa@gmail com Instructor Remove
E-Mail
e 0 —
Instructor
administrator
Tnis 1SR tacorstory is
Tuaent ] . oy
inesing &t
Student [ . P
Student [ B x Joden.
Student o . x
Student [ . . ® %
Student [ . x L8
1970210@isep.ipp pt Student 0 . % 5
rgaiisep.ipp.pt Student o . . »® [~
nnd@isep. ipp pt Student 0 x®

User Type |Student v

Separate multiple users by newine

Logout

ELTR1_2016

Start  2016-03-09
End 2016-08-31
Max Users 310
Max Seats 10
LMS link Copy this

Prepared experiments

Name
Guiao_3 x

Embed

Add prepared experiment

Make teacher scheduled reservation

E-Mail User Type Sessions  Activated Enabled
mmr@isep.ipp.pt Student ] . . »
gca@isep.ipp.pt Student 1 . . X
aavi@isep.ipp.pt Student ] . »

ric@isep.ipp.pt Teacher 8 . . b4

ricarde jgsn_costa@gmail.com Instructor 3 . . »®
1081033@isep ipp pt Student o . . X
110147 9@isep.ipp.pt Student 1] . . »®
1071002@isep ipp.pt Student o . . X
1100425@isep.ipp.pt Student 0 . . x
1090398@isep.ipp.pt Student 0 . . ¥
1060865@isep.ipp pt Student 0 . . b4
1050034@isep.ipp.pt Student 0 . . »
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Demo




Demo (circuit 1)

Web access:

Serial resistor circuit
VR

o N

2.2kQ

TE=10V

6.8 kQ

/!

Vr2

N

(Course:TA_VISIR; Name:TA_demol)

MaxList
VDC+25V_24 4:4 11F
VDCCOM_24 20

R_3_1E12.2k
R 4 _1G16.8k

SHORTCUT 3_14EF
SHORTCUT 2 6GO

' |VDC+25V 24 4:4 11F
'~ [VDCCOM_24_20

MaxL.ist defined according to
the following nodes using the
available components
connections specified in the
componentList file.

1. Observe the value of each resistor using the interface and confirm it with the DMM;

2. Selecting the +25 V DC power, setup the circuit in the virtual breadboard and connect the outputs +25V and COM to
the circuit (connect the COM to the GND).

3. Connect the DMM and measure the voltage in each resistor;

4. Connect the DMM to measure the current in the circuit; a)Place the DMM between the voltage source and the
resistor; b) Place the DMM between both resistors and observe that there is an error (verify the rules defined in the
MaxList file that is also available in Annex C);

5. Swap the resistors and observe that there is an error (rules defined in the MaxList file also available in Annex C).
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Demo (circuit 2)

Web access: (Course:TA_VISIR; Name:TA_demo?2)

Serial RC circuit MaxList ; . MaxList defined according to
/VR\/ VFGENA 24 1RO the following nodes using the
R_1_10BC470 1 available components
ey uF| €2 9Elu connections specified in the
| componentList file.

&

Vi(t) = 5.sin(2.11.500.t) V

SHORTCUT_3_13CE
SHORTCUT_1_14AB
SHORTCUT_3_601|

1. Observe the value of each component using the interface and confirm the value of the resistor with the DMM;

2. Setup the circuit in the virtual breadboard and adjust the voltage and the frequency levels of the Function Generator
as indicated;

3. Confirm the adjusted voltage and frequency levels using the Oscilloscope.

4. Connect the terminals of the Oscilloscope to observe simultaneously the signal generated by the function generator,
vi(t), and the signal in the capacitor, vc (t) (test the different buttons available in the oscilloscope);

5. Adjust the Oscilloscope as you traditionally do in a hands-on laboratory to calculate the gap between both signals;
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Demo (circuit 2)

connections specified in the
componentList file.

Web access: (Course:TA_VISIR; Name:TA_demo?2)
Serial RC circuit Maxdist 3 - MaxList defined according to
V VFGENA_24_1A0 | ~ the following nodes using the
N : e
R_1_10BC470 ‘ . available components
470 Q C29El1lu 1 l

1uE

&

Vi(t) = 5.sin(2.11.500.t) V

SHORTCUT 3_13CE |
SHORTCUT 1_14AB | —=

SHORTCUT_3_601|

6. Do not connect the instruments’ grounds and observe if there is any error;

7. Verify the restrictions imposed by the VISIR to observe simultaneously the signals in the resistor, vr(t), and in the
capacitor vc(t);

8. Swap the positions of R and C components and observe the generated error (verify the rules in the MaxList file that is
also available in Annex C);

9. Using the DMM, measure the voltages and the currents in the circuit.
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Using VISIR: Hands-on

You are invited to use the VISIR system available at ISEP

Web: https://physicslabfarm.isep.ipp.pt/index.php?sel=guestlogin
Log: guest@user.pt

Pass: guestuser

POLITECNICO Co-funded by the

DO PORTO

Erasmus+ Programme
of the European Union



https://physicslabfarm.isep.ipp.pt/index.php?sel=guestlogin
mailto:guest@user.pt

Circuit 1: DC serial and parallel circuits

Web access: (Course:TA_VISIR; Name:TA_circuitl)

ab
T T ed T
B AV AVAV ! [ R1[Q] [N 470 22k
E R3 | R2[Q] [ open
(R3([0] [ open

Setup one circuit in the breadboard according to the available resistors in the table;

Selecting the DC power, connect the outputs +6V and GND to the circuit;
Adjust the voltage source to E=6 V and confirm the value using the DMM;

Using the DMM measure the currents in the different branches of the circuit (note: if you try to measure the currents
between the indicated points a-b, c-d, e-f or g-h an error will be generated - see the MaxList file in the Annex C -);

Using the DMM measure the voltage in each component;
Repeat this analysis to the other circuits able to setup according to the possibilities indicated in the table.

= B0 =

o B
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Circuit 2: Serial RLC

Web access: (Course:TA_VISIR; Name:TA_circuit2)
oo | [
470 470
1pF 1pF
@ Q
Vi(t) = 3.sin(2.11.5000.t) V Vi(t) = 3.sin(2.11.5000.t) V
—L circuit 1 —L_ circuit 2

Setup circuit 1 and adjust Vi(t) to the indicated values;

Using both channels of the oscilloscope confirm and visualize Vi(t) and Vc(t);
Using the DMM measure the RMS current in the different branches;

Using the DMM measure the RMS voltage in each component;

Setup circuit 2 and adjust the Vi(t) to the indicated values;

Using both channels of the oscilloscope confirm and visualize Vi(t) and VL(t);
Using the DMM measure the RMS current in the different branches;

Lo =y o ogs B9 (=

Using the DMM measure the RMS voltage in each component.
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Circuit 3: Limiting circuits with diodes

Web access: (Course:TA_VISIR; Name:TA_circuit3)
1.2k 5 1.2k
Vi Vi
VRer u | Vrer
T T
— circuit 1 — circuit 2

1. Setup circuit 1 and adjust the Function Generator to Vi=5.sin(2.pi.5000.t) V and confirm that value using the
Oscilloscope;

2. Selecting the DC power, connect the outputs +25V and COM to the circuit (connect the COM to the GND), and adjust
VREF=2 V. Confirm that value using the DMM,;

3. Visualize Vi and Vo simultaneously using the Oscilloscope;
4. Change VREF and verify that the commutation point of the diode changes;
5. Setup circuit 2 and repeat steps 2, 3 and 4.
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Circuit 4: Circuit with BJT — DC operating point

Web access: (Course:TA_VISIR; Name:TA_circuit4)

. R1 1. Setup the circuit, connect the DC power outputs +6V and COM (connect the
b COM to the GND), and adjust to E=6 V. Confirm that value using the DMM,;
O E 2. Using the DMM, fill-in the following table and evaluate the current state of
R2 c the BJT (active, saturation or cut-off); (note: you can only measure currents
q between points a-b, c-d and e-f. Observe the MaxList file in Annex C.)
L

Note
l . R1 | R2 | E [ I1c | IE [ 1B | VCE | VBE | VBC | state |
k 6V
" /) BC547
B
E

22k
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Circuit 5: Amp-op Inverter Circuit

Web access: (Course:TA_VISIR; Name:TA_circuit5)
R2
7 +15V R1=100 k
2|" 6 R2 =100k or 220 k
. R1 Sa—
Vi) RL=2.2k
3 + 2 RL Vo .
15V E = 6.sin(2.11.5000.t) V

1. Setup the circuit in the virtual breadboard changing R2 according to the values indicated in the table.

2. Using the Function Generator adjust the Vi voltage according to the indicated in the figure and, using the Oscilloscope,
verify the amplitude and the frequency;

3. Using the Oscilloscope observe Vi and Vo of the circuit;
4. Using the DMM measure the RMS:
- voltage in the different components;

- current in the load.
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