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Instrument

Lecturer Vendar

Teaching Slides &« =3 Training Kit Instruments

* for new subjectsor * re-inforce concepts * exposure toindustry-
enhancements * hands-on experience grade instruments
* industry development * ready for workforce

s kits educacionais solicitados estao sendo utiizados em mais de 40 paises incluindo Asia
(Australia, Hong Kong., India, Japan, Korea, Malaysia, Philippines, Singapore, Tawan, Thailand
Vietnam). Africa e Qriente Medio [Egypt. Eussia, South Africa, Syria, Turkey, UAE), Europa (Austria
Belgivm, Czech, Denmark, Anland, France, Germany. Greece, Hungry, Italy, Lithuania, Netherdand
Romania, 3pain. Sweden. Switzerland e United Kingdom)] e nas Amércas (Brazl, Canada, Chile
A e Venezuela).
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General Electronics Laboratories

MEZ000 - Analog Eletronics

ME2100 - Analog Circuit Design

ME3200 - Blectronic Instrumentation and
Measurement

semiconductor fundamentals

Analeg electronic devices

Analeg circuit analysis

Typical applications of electronic devices
Measurement instruments usage

Analog circuit analysis

Passive and active components

BJIT circuit analysis and design

Practical cp-amp design

Active filter design

Measurement instruments usage
Measurement principles

End-to-end measurement system
Introduction to measurement instruments
Usage of instrument programming tools
Usage of basic instruments




Digital & Embedded Systems

MEZ2000 - Microcontroller System Design
(B05T)

ME2100 - Embedded System Design [ARM?)

MEZ2110 - Embedded System Design (Cortex-M3)

(ME2110)

ME2200 - Digital Systems [ME2200)

Basic microprocessor and microcontroller
technology

8051 microcontroller hardware architecture
8051 microcontroller operations

Typical microcontroller applications
Measurement instruments usage
sSoftware tools usage

ARM processor fundamentals

ARM hardware architecture

ARM instruction set and programming
Typical ARM applications

Mixed-signal oscilloscope usage
GNU-based ARM toolchain software usage
ARM processor fundamentals

ARM hardware architecture

ARM instruction set and programming
Typical ARM applications

Cortex-M3 development fools

Digital logic fundamentals

Digital logic design

Digital building block design

Verilog coding

EDA tools usage

Design verification

RTL design

/O core design

FPGA applications




MEZ300 - Digital Signal Processing
(MEZ2300)

Measurement instruments usage

Time and frequency domain representations and signal
analysis

I-transform and filtering concepts

FIR and lIR digital filter designs

Efficient FIR and lIR digital filter implementations

FFT applications

System-level designs of real-time signal processing systems
Software-hardware co-simulation and verification

The MathWorks™ MATLAB®, Simulink®, and Altera® DSP
Builder usage

Measurement instruments usage




EF Microwave & Wireless Communicafions

METD0D - EF Circuit Design

METD10 - EF Circuit Design [Agilent

Zenesys)

MET 100 - Digital RF Communications

MET300 - Antenna and Fropagation
(ME1300)

MET400 - EMI and EMC

Basic EF concepts

EF circuit design concepfs

EF communication system concepds

EF circuit characterization

EF Electronic Design Avtomation [EDA) software usage
RF circuit simulafion and construction

EF meazurement instrurments usage
Measurement auitomation

Basic EF concepts

EF circuit design

EF communication system concepifs

EF circuit characterization

EF Electronic Design Auvtomation (EDA) software usage
EF circuit simmulafion

Digital communication fundamsantals
Cigital modulafion fechnigues

Boseband and EF transceiver analysis
Transceiver architectures

Baseband generation soffware tocl: usage
Measurement instruments usage

Antenna fundamentals

Antenna parameters

Antenna impedance matching technigques
Practical anfenna design

Anfenng measurement technigues
software fools vusage

Measurement instrurments usage

sources of Electromagnetic Interference
EMC fundamentals

zood PFCB design practice

EMC regulations and standards
Compliance testing and measurements
Megsurement instruments usages




ME3200 - Analog

Electronic Courseware



ME3200 Electronic Instrumentation and
Measurement Courseware
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No Lab Sheet Objective Duration
. Measurement of Voltage and To perform basic measurement of voltage
I 3 Hours
Current and current
5 Measurement of Time-Dependent To study and measure time-dependent 3 Hours
Signals signals
3 Quality of Measurement 1 To study quality measurement 3 Hours
parameters
4 Quality of Measurement 2 To study quality measurement 3 Hours
parameters
) Analog Signal Conditioning To understand the .h.aS'.C DD(_%F&’[I_DFI of 3 Hours
analog signal conditioning circuits
(4] Measurement of Digital Signals To study and measure digital signals 3 Hours
Introduction to Data Flow To understand the basics of data flow
7 ] : : 3 Hours
Programming programming using VEE
8 Measurement Automation® To perform measurement automation 3 Hours

using VEE




ME3000 - Analog

Electronic Courseware



ME3000 Analog Electronics Courseware
Out-of-Box Teaching Solution for Analog Electronics

Quick Start Guide

revizion 1.31
Printed on 20 September 2012

| — ————
1 ¥
:

E3631A Power Supply

34405A Dightal Multimeter

332204 Funclion Generalor DSO1002A Cscilloecope



Diode & Transistor Module (Module 1)
o Diode Circuit
o Transistor Circuit
o Class A Tuned Amplifier
o 555 Multivibrator

Class A Diode
Tuned Amplifier Circuit

Power
Supply

Transistor 555
Circuit Multivibrator

Figure A1 — ME3000-M1 Diode & Transistor Module




Op-Amp Module (Module 2)
o 1st Order Active Filter
2nd Order Active Filter

o Buffer
o Inverting/Summing Amplifier
o Non-Inverting Amplifier
o Differential Amplifier
1st Order Active Filter 2nd Order Active Filter

v
Non-Inverting Differential Buffer
Amplifier Amplifier

Figure A2 - ME3000-M2 Op-Amp Module

Inverting/
Summing
Amplifier




ddfm http://dreamcatcher_asia/cw
CATCHER

cw_enquiry@dreamcatcher.asia

3.3 Lab Sheets

No Lab Sheet Objective Duration
1 Diode Characteristics "dl'icééjgsderstand the characteristics of 3 Hours

To understand the basic operations of

rectifier circuits 3 Hours

2 Rectifier Circuits

3 BJT Characteristics T_D undgrstand the ::hara::teristics of a 2 Hours
bipolar junction transistor (BJT)

To demonstrate the effects of DC biasing

4 DC Biasing on the AC operation of a common-emitter | 3 Hours
amplifier
To understand the typical configurations

5 Practical Op-Amp Circuits of operational amplifier circuits and their 3 Hours

characteristics

To demonsirate the practical issues in
designing an RF tuned amplifier and
perform AC measurements on a Class A
amplifier

6 RF Class A Tuned Amplifiers 3 Hours

To understand the basic operations of a
555 Timer IC and design astable and
monostable multivibrators using 555
timers

7 555 Multivibrator Circuits 3 Hours

To understand the working principles of
8 Active Filters active filters and design an active low 3 Hours
pass filter




ME3100 - Analog

Electronic Courseware



ME3100 Analog Circuit Design

Ready-to-Teach Package for Electronic Instrumentation and Measurement

Quick Start Guide

revizion 1.03
Printed on 20 September 2012




e Standard on-board components * Prototyping Area
> Audio speaker > Breadboard with three standard miniature blocks, with 1200 holes for connections
> Embedded audio player
> LED audio VU meter
> Analog potentiometer Erom|Rower(Supply}
> Seven-segment display
> Insulation transformer
> Vanous test points for measurements
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Figure 2 — Connections Between the Power Supply and the MES_'I-GU Analog Circuit Design Kit



Mo

Labkyr Sheet

Objective

Duration

De=igning a Voltage Regulator

To design and build a DC voltage
regulator circuit, and measure its
performance under varying operating
conditions; as well as understand the
improvements that can be made to
achieve better performance

3 Hours

Designing an IR Transceiver Circuit

To design and test the performance of
infrared based circuits; as well as
understand design improvements to
achieve better performance

3 Hours

De=igning a BJT-Based Amplifier

To design and compare the performance
of the different biasing schemes and their
effects on input impedance, output
impedance, and amplifier gain vanation

3 Hours

Designing a FET-Based Amplifier

To design and evaluate the performance
of an NMO5 enhancement-mode
MOSFET based amplifier

3 Hours

Dezigning Op-Amp-Based
Precision Circuits

To investigate the usze of feedback loop in
designing precision rectifier of various
configurations

3 Hours

Designing an Audio Egualizer

To design and evaluate the performance
of an op-amp-based audioc equalizer

3 Hours

De=igning a High Sensitivity IR
Detector

To study the use of op-amps in designing
a highly sensitive IR detector circuit

3 Hours

Designing a High Precision Voltage
Regulator

To study the use of op-amps in designing
a high precision voltage regulator

3 Hours




Single Band Equalizer with VU Meter

LM 158
1QFF
> it Table 1 — Value of Components
Label Value
5V
Function R; 1.5kQ
Generator G_) 150
1V pk-pk T39)1T41)T143 Rr 120 kQ
1 kHz
VU Meter Ry 330 Q
- Cri 22 uF
T4oiT42f’T44 Cis 45nF




3-Band Gyrator-Based Equalizer with VU Meter

Table 2 - Value of Components
Label Value
R; 15KkQ
T37 Re 120 kQ
R, 3300
C_D 150 Cgq 560 nF
T391T411T43
Cea 2.2 uF
VU Meter Ces 150 nF
T38 Cr1 1.2nF
T40 | T42|T44 L
CLZ 4 5nF
™ _ o 270 pF




Kits Didaticos para

Instrumentacao
(EESC — SEM)
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Instrumentacao

Virtual



Instrumentacao
Virtual

Test and Measurement Solutions for Students in the

Lab and at Home




ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

Instrumentagao Virtual

A DIGILENT

A National Instruments Company

ADALM 20 0 0 ‘ Advanced Active Learning Module

=W M

w0 ~ Oy o

. Oscilloscope

. Spectrum Analyzer
. Network Analyzer
. Signal Generator

. Logic Analyzer

. Pattern Generator
. Digital 10

- Voltmeter

. Power Supply

&

&

ANALOG
DISCOVERY

@ Oscillescope
Waveform Generator

HF-| PowerSupplies
Veltmeter

Data Logger

Logic Analyzer
Pattem Generator
Static [/O
Spectrum Analyzer
Network Analyzer

Impedance Analyzer

NER-EEEEEEEE

Protocol Analyzer

Seript Editor



ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

ADALM2000

Advanced Active Learning Module

Simulag¢ao de um Osciloscépio no
ADALMZ2000 | Software Scopy
(Analog Devices | USA)



Math 1

e 1 Osciloscopio
Virtual
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ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

ADALMZOOO Advanced Active Leamning Module

Simulagaode
Protoboard (Fritzing)
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Untitled Sketch.fzz* - Fritzing - [Visdo Protoboard]
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Simulagao de
Circuitos (LTSpice)

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

ADALMZOOO Advanced Active Leamning Module




LTSpice

(Simulator Circuit)

*

gain_amy_updated.fft
5  Window

nity_s

¥ Tspice XVl - u

File View PlotSettings Simulation Tools Wi Help
=1 RAAR ]
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b
0P97 Unity-Gain Amplifier

~.inc op9/viaOP297/.Gr
..option plotwinsize=0. .
~option numdgt=15
-param freq=1k
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&
“T7SINE(D 3 {freq})
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Simulagdo de
Circuitos (LTSpice)

ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

ADALMZOOO Advanced Active Leamning Module

Simulag¢ao de um Osciloscépio no
ADALM2000 | Software Scopy
(Analog Devices | USA)

Simulagaode
Protoboard (Fritzing)



A DIGILENT ANALOG
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ANALOG
DEVICES

AHEAD OF WHAT'S POSSIBLE™

ADALMZUOU Advanced Active Leaming Module
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I: ANALOG
DEVICES A DA L M 2 0 0 U ‘ Advanced Active Learning Module

AHEAD OF WHAT'S POSSIBLE™

Instrumentation Amplifiers

. Basic Two Op Amp In-Amp Configuration (MT-062)

. Basic Three Op Amp In-Amp Configuration (MT-063)

In-Amp DC Error Sources (MT-064)

. Auto-Zero In Amps (MT-067)

. In-Amp Noise (MT-065)

. In-Amp Bridge Circuit Error Budget Analysis (MT-085)

. Difference and Current Sense Amplifiers (MT-068)

. In-Amp Input Overvoltage Protection (MT-069)

. In-Amp Input Radio Frequency Interference Protection (MT-070)
. A Deeper Look into Difference Amplifiers

Analog Electronics
Table of Contents:

Operational Amplifiers:

« Analog Electronics

« Mixed Signal Elecironics 1. Ideal Voltage Feedback (VFB) Op Amp (MT-032)
Systems I. Inverting Amplifier (MT-213)

« Signals and Systems II. Inverting Summing Amplifier (MT-214)

[1. Half Wave Rectifier (MT-212)

V. Full Wave Rectifier (MT-211)

-

2. Current Feedback (CFB) Cp Amps (MT-034)

3. Voltage Feedback Op Amp Gain and Bandwidth (MT-033)

4. Open Loop Gain and Open Loop Gain Nonlinearity (MT-044) Variable Gain Amplifiers (VGAs)

2' gzgg:gd;i"ma:?mifgj:;dm Flatness (MT-045) 1. Precision Variable Gain Amplifiers (MT-072)
. 2. High Speed Variable Gain Amplifiers (MT-073)

7. High Speed Voltage Feedback Op Amps (MT-056)

8. Input Offset Voltage (MT-037)

9. Total Output Offset Voltage Calculations (MT-039) Comparators

0

=y

. Chopper Stabilized (Auto-Zero) Precision Op Amps (MT-055) 1. Comparator Basics (MT-083)

11; :"p“: lE"aS dC”"em';Tt;gsa) 2. Op Amps As Comparators (MT-084)
- INput impedance ( - ) ) |. Op Amps as Comparators (PowerPoint Slides)
13. Power Supply Rejection Ratio (PSRR) and Supply Voltages (MT-043)

-
=

- Input and Output Common-Mode and Differential Voltage Range (MT-041)
. Common-Mode Rejection Ratio (CMRR) (MT-042) Logarithmic Amplifiers
. Qutputs, Single-Supply, and Rail-to-Rail Topics (MT-035)

. QOutput Phase-Reversal and Input Over-Voltage Protection (MT-036)

Er—
o

1. Log Amp Basics (MT-077)
2. High Frequency Log Amps (MT-078)

-
-




u ANALOG
DEVICES ADALM2000 ‘ Advanced Active Learning Module

AHEAD OF WHAT'S POSSIBLE™

i Logarithmic Amplifiers
TUtorIaIS 1. Log Amp Basics (MT-077)

2. High Frequency Log Amps (MT-078)

« Analog Electronics

+ Mixed Signal Electronics
Systems 1. Analog Multipliers Basics (MT-079)

- Signals and Systems 2. Mixers and Modulators Overview (MT-080)

Analog Multipliers

Sample / Hold Amplifiers

1. Sample-and-Hold Amplifiers (MT-090)
2. Applying IC Sample-Hold Amplifiers (AN-270)

Analog Switches and Multiplexing

1. Analog Switches and Multiplexers Basics (MT-088)
2. Video Multiplexers and Crosspoint Switches (MT-089)

Voltage References:

1. Voltage References (MT-087)

Analog Circuit Simulation

1. Analog Circuit Simulation (MT-09%)
2. SPICE-Compatible Op Amp Macro-Models (AN-138)




A DIGILENT ANALOG

A Natianal Instruments Campany DISCOVERY
WaveForms Installation: WaveForms Installation: WaveForms Installation: WaveForms Tool: WaveForms Tool:
Windows Linux Mac Oscilloscope Waveform Generator

Tutorials

WaveForms Tool: WaveForms Tool: WaveForms Tool: WaveForms Tool: WaveForms Tool:
Power Supplies Data Logger Logic Analyzer Pattern Generator Static I/O

WaveForms Tool: WaveForms Tool: WaveForms Tool: WaveForms Tool: WaveForms Tool:
Network Analyzer Spectrum Analyzer Protocol Analyzer Impedance Analyzer Voltmeter

Analog Discovery 2
Quick-Start

% & 3 : 0
e - S A OIGILENT

Calibration Video Tutorials
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/Q Search
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Rapid PCB Prototyping

Manufacturing of Prototype Printed Circuit
Boards

LDS Prototyping Circuit Board Plotter Laser Circuit Through-Hole Plating Multilayer Solder Masks/ SMT Assembly
Structuring Legend Printing




Sistema de Prototipagem de PCB
(LPKF — Alemanha)



https://www.lpkf.com/
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Preocupacoes e Fluxo de Prototipagem em um Projeto de Placa de Circuito Impresso
-~ Semana da'lntegracao da Engenharia Elétrica’'2019
Palestrante - Bruno Ferreira
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https://mail.google.com/mail/u/0/#inbox/FMfcgxwHNqCSBmnfhWQThHzCbmTbHfMT?projector=1
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Preocupacoes e Fluxo de Prototipagem'em um Projeto'de Placa'de Circuito Impresso'
Semana da'Integracao da Engenharia Elétrica’2019

Palestrante - Bruno Ferreira
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https://mail.google.com/mail/u/0/#label/Empresas%2FAnacom/FMfcgxwJWjFBWTSPKjPXPDZVHHKnZNnD?projector=1
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Nota Final = Meédia das Notas dos Relatorios

Nota Relatdrio = 4C+3A+3C
10
Tabela 1
Critério (Peso)
Conteudo (C) 4
Apresentacao e Formatacgao (A) 3

Redacdo (R) _ 3




Ambiente
das Aulas



https://edisciplinas.usp.br/acessar

Universidade de Sao Paulo :
e-Disciplinas
Sistema de Apoio as Disciplinas

AJUDA v CONTATO

DISCIPLINAS DA USP

Ambiente virtual de apoio a graduacdo e pos-graduacio

TR



https://edisciplinas.usp.br/acessar/
https://edisciplinas.usp.br/acessar/

Uso de Dashboards em

Disciplinas de Graduacao




I IE Resposta em Frequéndia de Amplificadores de Mltiplos Estagios
Aulaz3: Parte 1(24) Amplificadores Mdltiplos Estdgios (psiz3z2)

Resposta em Altas Frequéncios

* [idighe 2 Aula Sinc

Introducdo

Identificando os Blocos

equivalentes pe

<t hodere
LSLagOs

Analisando o Circuito

Completo

Atlv, da Aula

Dashboard da disciplina PSI13322 - Eletronica Il da EP-USP
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[ashboards

Criar dashboard de curso

Criar dashboard de playlist do
YouTube

Criar dashboard de uideo do

YouTube

Tela inicial da versao do DashGen (Projeto PEEG 2021 - 2022)



[:G Fazer cadastro Entrar

Entrar

Email

Senha

Mostrar senha

Esqueci minha senha

Ainda ndo tem uma conta? Fazer cadastro

Tela inicial da versao do DashGen (Projeto PEEG 2021 - 2022)



https://dashgen.vercel.app/

[:G Inicio Meus dashboards ¥ Como usar Sair

Bem-vindo(a) de volta!

O que voce deseja criar hoje?

DASHBOARD DE CURSO
(YOUTUBE)

Crie aulas com uma
playlist do YouTube
(com material de apoio).

Criar

DASHBOARD DE CURSO
(KNOWMIA)

Crie aulas com videos do
Knowmia
(com material de apoio).

Criar

DASHBOARD DE
PLAYLIST

Crie uma aula com uma
playlist do YouTube

(sem material de apoio).

Criar

DASHBOARD DE VIDEO

Crie uma aula com um
video do YouTube
(sem material de apoio).

Criar




Engenharia de Computag

Aulas

EletrGnica Aplicada - Aula 01 - O Diodo
em circuitos de corrente continua

Eletronica Aplicada - Aula 02 - O Diodo
em Circuitos de Corrente Alternada

Eletronica Aplicada - Aula 03 - O
comportamento do diodo em fungao da
frequéncia

Eletronica Aplicada - Aula 04 - O
transistor bipolar de jungao (TB))

Eletronica Aplicada - Aula 05 - A
polarizagao do transistor bipolar de
jungao (TBJ)

Eletronica Aplicada - Aula 06 - O
transistor de efeito de campo (FET)

Eletrénica Aplicada - Aula 07 - O
transistor FET operando com chave

Eletronica Aplicada - Aula 08 -
Amplificadores

ca Aplicada - 10° Bimestre

m Eletronica Aplicada - Aula 01 -0 Biodo emgicuitos de corrente continua 0 ad

Walch Later  Share

By \1/ES

Exemplo de dashboard de uma playlist de videos do YouTube




How does an Electric Motor work? (DC Motor)

Capitulos do video 0 o
does an Electric Motor wggk? (DC Motor)
Watch Later  Share
Intro N
Circuits g 4 ¢’ &

17—

Magnets
Electromagnets
Improvements to Electric Motor

2
Commutator and Brushes
Improving Torque

Devices with Motors

Brilliant

Watch on (8 YouTube

Exemplo de dashboard de um video com capitulos do YouTube




Expressao Escrita e

Comunicacao Oral



file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20-%20Relatórios%20de%20Laboratórios.ppt
file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20e%20Comunicação%20Oral.ppt
file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20e%20Comunicação%20Oral.ppt

Importancia da
Expressao Escrita

e da
Comunicac3o Oral
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file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20e%20Comunicação%20Oral.ppt

Expressao Escrita
Relatorios de

Laboratorios


file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20-%20Relatórios%20de%20Laboratórios.ppt
file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20-%20Relatórios%20de%20Laboratórios.ppt
file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20-%20Relatórios%20de%20Laboratórios.ppt
file:///E:/HD1/G/DL/D/Sel393%20-%20Laboratório%20de%20Instrumentação%20Eletrônica%20I/Apresentação/2022/Expressão%20Escrita%20-%20Relatórios%20de%20Laboratórios.ppt
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