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Aspectos Gerais do Dispositivo

Instrumento multifuncional que permite aos usuarios medir,
visualizar, gerar, registrar e controlar circuitos de sinais mistos
de todos os tipos;
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O software denominado Waveforms da Digilent sera
abordado ao longo deste material e deve estar devidamente
instalado para aplicacao e utilizagao do dispositivo no
laboratorio. Por meio deste software e do Analog Discovery 2
abordaremos os instrumentos virtuais principais disponiveis.

A

L




M

|

Dentre as diversas aplicacoes do Analog Discovery 2 e do software
WaveForms, abordaremos neste documento os principais recursos
destinados ao uso no laboratério de circuitos eletrénicos:

1) Osciloscopio
) Gerador de Formas de Onda
) Fonte de Alimentacao DC Variavel
4) Voltimetro
)
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O Hardware do Analog Discovery 2

Adaptador BNC
Jumpers:

(1) AC/DC

Conector

:” 30 vias (2) 02 ou 50

ADIGILENT

~Ne
-

o -

Jumpers Discovery BNC ,
REV C PB200-263 Sh

Cabo 30 vias:
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O Hardware do Analog Discovery 2

Cabo MTE

1+2+$V+W1+T10 12 3 456 7

Ve -
SA
OTVNY .

INITI9Iq

gs

g
7]
(2]
& (o] b
b!) ‘S
< =
~... e \
3 i \ :

\\\ A

111 I III ||
8 9 10 11 12 13 14 15

%,

_//o

By




IMPORTANTE: Apesar dos canais de entradas analdgicas serem

totalmente diferenciais, uma conexao GND ao circuito sob teste é
necessaria para fornecer uma tensdao de modo comum estavel;

Necessario avaliar as conexdes de alimentacdo e aterramento e
garantir uma referéncia GND comum entre o Discovery 2 e o
circuito em teste;

Para medicoes sem distorcao, o modo comum e as tensoes
diferenciais precisam atender as especificacoes;



Entradas Analdgicas:

Os canais de entrada analdgicos do Discovery 2 atuam como um
osciloscopio de dois canais, 14 bits e 100 MS/s;

Séo identificados pelos pinos acrescidos dos sinais “+” e “-*, os
quais representam a entrada (+) e o terra (-). Portanto, tem-se a
entrada 1, com os pinos 1+ (sinal) e 1- (terra) e 2, com os pinos 2+
(sinal) e 2- (terra);



Entradas Analdgicas:

O adaptador BNC permite que pontas de prova sejam utilizadas

para realizar as medicoes em laboratdrio por meio das entradas
CH1 (canal 1) e CH2 (canal 2);

As entradas CH1 e CH2 sao eletricamente interligadas com as
entradas analdgicas 1 (1+ e 1-) e 2 (2+ e 2-), portanto, é possivel

obter o mesmo resultado sem a utilizacao deste adaptador por
meio do cabo MTE;



Saidas Analégicas:

Duas saidas (W1 e W2) também estdao disponiveis para serem
utilizadas para geracdao de sinais analdgicos e serao Uuteis na
funcionalidade de gerador de formas de onda, entre outros.
Disponiveis no adaptador BNC e cabo MTE;

Converte amostras digitais de 14 bits em analdgico a uma taxa de
até 100 MS/s em cada um dos dois canais;




Saidas de Fonte de Tensao DC Variavel:

Duas saidas de alimentacao varidvel que podem ser usadas para
alimentar circuitos de energia sob teste. Essas linhas podem ser
configuradas para niveis de tensdo entre 0,5Va5Ve-0,5Va-5V,

A corrente e a poténcia maxima de saida disponiveis dependem
da escolha de alimentacdo do Discovery 2 (USB ou fonte de
alimentacao externa);



Pontos de Terra GND:

Internamente o dispositivo possui os seguintes pontos de GND
interconectados e disponiveis nos pinos do conector: 1-, 2- e

GND (V).

Se conectar apenas um desses pontos ao GND do circuito sob
teste, o GND ja estard conectado aos demais pinos internamente;




O Hardware do Analog Discovery 2

Oscilloscope
Channels 2
Resolution 14-bit
Sample Rate 100 MS/s
Bandwidth 10 MHz+

Input Impedance 1MQ

Voltage Range  +25V

Max Buffer Size 16384 Samples/channel
Arbitrary Waveform Generator

Channels 2

Resolution 14-bit

Sample Rate 100 MS/s

Bandwidth 12 MHz+

Input Impedance

Voltage Range

Max Buffer Size 16384 Samples/channel
Additional Stereo Audio Output Jack
Output Port/s

Programmable Power Supply
Channels 2
Output Voltage 0.5V to 5V or -0.5V to -5V
Maximum Power 500mW total
(USB)
Maximum Power 2.1W per channel
(External Supply)
Maximum 700mA per channel when
Current using external power
Voltmeter

Channels 2 (Shared with Oscilloscope)
DC +25V
AC +25V

Spectrum Analyzer
Channels 2 (Shared with Oscilloscope)
Frequency Range OHz to 50MHz
Reference Circuit Various

Impedance Analyzer

Inputs / Outputs Shared with Oscilloscope
and Waveform Generator

Frequency Sweep 100uHz to 25MHz

Range

Frequency Steps 1to 10000

Plots Impedance, Admittance,
Inductance, Capacitance,
etc.




Software WaveForms

Instrumentos Virtuais a Serem Estudados:
(1) Osciloscopio
2) Gerador de Formas de Onda

v

(3) Fonte de Alimentacao DC Variavel
(4) Voltimetro

(5) Analisador de Espectro

(6)

6) Analisador de Impedancias.




Software WaveForms

W WaveForms (new workspace)

Workspace  Control  Settings  Window  Help
Welcome < @ Help P wiavegen 1 £
File Control Edit Window

P run al 8 Enable Me synchranization | For phased signals use Synchrarnized mode.
[harnel T qwn) < Channel 1 (W1)

P run @ Enable  Smple ~  Channel 2 (W2) ~ Il &

Type: A\ Sine | Ready
Frequency: 1kHz o
Period: 1ms
Amplitude: 1v
Offset: av

Symmetry: 50 %
Phase: 0°

Gerador de
—— _ =™ Formas de Onda

Type: M Sine ~
Frequency: 1kHz
Period: ims

L Wavegen

Symmetry: 50 %
Phase: [

I\Ill\\ll\\ll L1 11 -2.5
1.4ms 1.6ms 18ms

2ms

% Manual Trigger | | <7Discovery2 C 5N:2103218053C2 27 100MHz,  Status: OK ., Wv3.20.1



Software WaveForms

W WaveForms (new workspace) W WaveForms (new workspace)
Workspace Control  Settings Window  Help Workspace Control  Settings  Window  Help
Welcome < © Help P Wavegen 1 [E) Welcome < © Help B Scope 1] W wavegen 1)
File nt Edit  Window File Control Edit Window
P run Al [JEnable Channels -~ Mo synchronization | Fo I stop Al Enable Channels | No synchronization
Channel 1 (W1)
Enable  Simple

Frequency:
Period: T, square
M, Triangle
/] RampUp
|—\. mpDown
f\r-N— Moise

niE Gerador de
Formas de Onda

Modulation

(Wavegen)

0.4ms

Manual Trigger




Software WaveForms

W WaveForms (new workspace)

Workspace Contrel  Settings  Window  Help

Welcome © Help

M Scope 1[0 B Wavegen 1[5

File Control Edit Window

Mo synchronization

Funcoes
Avancadas do
Gerador de

Sinais
Wavegen)
NEEe

14ms 16ms 18 ms
Manual Trigger < Discover 10321B053C2 | E9100MHz, | Staws: 0K, W



Software WaveForms

W WaveForms (new workspace)

Workspace Control  Settings  Window  Help

Welcome © Help B Scope 1[5 B Wavegen 1 £
File Control Edit Window

W stop Al Enable  Channels Mo synchronization

nnel 1 (Wi}

B stop @ Enable  Modulation ~  Idle: Offset

Type:

e i—— — — | < S S S SRS S S| Funcoes
= Avancadas do
Gerador de
Sinais
(Wavegen)
Modulation

10 ms 12ms 14ms 16 ms 18 ms

b Manual Trigger | <7 Discovery2 C 5N:210321B053C2 | 9100 MHz, Status: OK ,| W3



Software WaveForms

W WaveForms (new werkspace)

Workspace Centrel  Settings  Window  Help
Welcome & © Hep P wavegen 1 [
File Control Edit Window

' Run All (JEnable Channels ~ Mo synchronization ~ | For phased signals use Synchronized mode.

() Enable  Play ~ Ide:  Offset ~| [l &

oImport -
DOWAY

Funcoes
Avancadas do
Gerador de

S . [
Samples: 19.142k

Span: 868.117914ms
Signal: Waveform

Frequency: 22.05 kHz

Wavegen)

Play

0.7s

# Manual Trigger | | “Discovery2 C SN:210321B053C2 | |29 100MHz, | Status: OK || W v3.20.1



Software WaveForms

| W WaveFarms (new workspace)

Workspace Control  Settings  Window Help

Welcome < © Help W Scope lm

B wavegen 1 )
File Control View Window

FFT Spectrogram Specirogram 3D Histogram Persstence Eye Data  Measurements

@Repeated ~  Auto T Source: [l channel 1

=L B3 Auto Set

Logging Counter Audio X Cursors Y Cursors MNotes

. Condion: _§ Rising ~ | Level:

iv
Type: 1§ Edoe LCondition: [ Less

Cursor Tempo Cursor Trigger

Osciloscopio

(Scope)

3ms 4ms 5ms

<9 Discovery2 C SN:2103218053C2 29 100MHz,  Stats: 0K, W



Motes  Digital

[ mV

~ Hyst.:

Software WaveForms

Measurements

Auto

HoldOff: 0s

—4@
|7|'
[T

T
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Digital Measurements
~ Hyst.: Auto ~
HoldOff:

Os

-
Time [

Position: Os d Position: Os

Base: 1 msydiv hal| [ (| Base: 1 me/fdiv

4 4

& options v &3 Options

< Add Channel 2 [+ Add Channel O 1 | 4 1
Channel 1 (1%) =l N & Math: N S C I O S CO p I O

Offset: ov & Simple

Range: S00mv/div

' Channel 2 (2£) s I

=

p Wavegen 1 (W1} ‘_-I
B control Wavegen 1 from here
Type: '_]_|Square

Freguency:
Period:
Amplitude:
Offset:
Symmetry:
Phase:

1kHz
1ms
iv
v
50 %
'

V&

IIIIIIIIIIIIIII|IIII
4ms Sms

< JDiscovery2 C SM:210321B053C2 %7100 MHz

Custom
Filter
Lockln
Lockln Qutput

(Scope)

Reference:
Impart
Channel 1
Channel 2

Digital 4

Status: OK ,  Wv3.20.1




Software WaveForms

W WaveForms (new workspace) - N - - m] *
Workspace Contrel  Settings  Window Help | W Math 1 X |
Welcome + © Help B scope 1) [ =
. ) | Input: C1 -
Eile Contrel Yiew Window =
| ) i ) | Filter: Butterworth ~
Export Rec. Y #¥XYZ3D +Zoom FFT Spectrogram Specirogram 30 Histogram Persistence Eye Data Measurements Logging Counter Audio X Cursors
D | . Mode: () Repeated v Auto v T source: | [l Channal v Condibon: | _§ Rising w Lg Orden: 4 ¥ b v ]
Single Stop . - ——————
Buffer: 10 =S Y Auto Set Type: _rEdgg w LCondition: M Less Lel Type: Low-pass ~ | v &
M1V >| Trig'd |-.| C2 W1 W2 M1 8192 samples at 800 kHz | 2023-10-17 08:19:41,710 Freql: 1kHz ~ 5 B E @ @glly=
2.5 :||||||||||||||||||||| |||||||||||| LN B B B |||||||| — oy [
| | Freg2: 10 kHz )
. . : ; Position: Oz w
: L Epsilon: | ; . traanes ] Base: 1 ms/div ~
: i
O OO O SO SO e = O 5 Options =
J H i L[] 7 L[]
e - Osciloscopio
) Channel 1 (1£) s p
1 Offset: ov v
Range: 500mvjdv v
s S CcoO pe)
r I Wavegen 1 (W1) "y -_.I
I Wavegen 2 (W2) -+ I
I
0.5
Math 1 /X
Offset: ov s
Range: S500my/jdv
C1 ~ | Filter
1.5
X ~-Sms L
?_:]HanudTrigger < Discovery2 C SN:210321B053C2 59 100 MHz Status: OK . Wwv3.20.1
1.




Software WaveForms

sistence Eye Date Measurements Logging Counter Audio X Cursors Y Cursors  Motes
B channel 1 ~ Condiion:  _§ Rising ~ | Level: 350 my

_r Edge : th

Os
1 ms/div
o
L options

T Osciloscépio

Range: 500 m\V fdiv

X1: -1.0374ms : ¥2: 1.47 A¥%: 2,509 ms 1/8X: 398,569372 He H | - (Scop e )

C1: -667. 76 mV A: 337.3mV AJAX: 134.43mVfms | .

4ms Sms

& Manual Trigger ¥ Discovery2 C SN:210321B053C2 2 100 MHz,, Status: OK .



W WaveForms [new workspace)

Software WaveForms

Workspace Control Settings  Window Help
Welcome + @ Help B scope 183 rREE &
File Contral View Window =
Export Rec. +1Y +¥YZ3D +Zoom FFT Spectrogram Spectrogram 30 Histogram Persistence Eye Data Measwements Logging Counter  Aud ptes  Digital Measurements
th .Sm Mode: () Repeated ~ | Auto v T Souce: Ml Channel 1 « Condton: _§ Rising v ~ Hyst:  Auto ~ ]
Buffer: 10 =L K Auto Set Type: f Edge v LCondition: [ Less Length: Os Holdoff: 0s v &
%[ Trgd | c1/c2 w1 w2 8192 samples at 800 kHz | 2023-10-17 08:27:12.905 oo 2B A G v [v[forss 50 X]=
. B R A SR L A o 4ehomsl Delta wmCear  : Show . Time ]
: [ B o T ) Channel  Position Ref 4 a||Fosion: 103 -
i ] 1€l v 98214mV ~ none v - e
: 2C1 v -L0714V ~ none - .
5 &} Options -
| 4 Add Channel -
y ____________ YT T b “TTF T O .- Channel 1(1£) [
e L A Offset: ov v
| Range: 500 mvfdiv
L il I Channel 2 (2+) ‘t.il
Wavegen L(W1) My &
X v -5ms 1 |= 201 |- Zme 1me oms [3a1 + 2ms Ims 4ms Sme T
kO..rsnrs =l e ‘| '
“#Mormal Delta == (lear =
Position AX 1/Ax c1 ciay s
1 -4.0399ms -D.997681 WV -
2 -3.0399 ms v 1kHz -0.996104 v 1.576 mV -
3 955.97us ~ 20017 Hz -1.008154 V -10.4733 mV -
- -
#) Manual Trigger | “¥Discovery2 C SN:2103218053C2 | S9100MHz,|  Status: OK , | Wv3.20.1

Osciloscopio

(Scope)



Software WaveForms

W WaveForms (new workspace)

Workspace Control  Settings  Window  Help

Welcome 4 © Help M scope 1 B W Wavegen 1)
File Control View Window

Export Rec. +XY +XYZ 3D +Zoom FFT Spectrogram ectrogram 30 Histogram Persistence Eye Data Measurements i ounter Audio X Cursors Y Cursors Motes  Digital

. Moce: (1) Repeated * Normal Source: [ Channel 1 ition: | " Rising ~ | Level: 450 my
Stop
Buffer: 10 5 : _r Edge : Length: Holdoff: o0s

Osciloscopio

“* Add Channel

Scope

+/00m

o gt pepepemyerey—— 1 =

8 o

-400 us

Manual Trigger < Discovery2



Software WaveForms

W WaveForms (new workspace)

Workspace Contrel  Settings  Window  Help
Welcome < O Hep M Wavegen 1] W scope 1 )
File Control  View Window

Export Rec, +XY 3D +Zoom FFT Spectrogram Spectr

am 30 Histogram Persistence

Mode: @F‘.Epeated ~ | Normal T Source:

Data Measurements Logging Counter Audio X Cursors Y Cursors Motes  Digital

Condition: _r Rising | Level:

Length:

< Add Channel

Osciloscopio

Scope
+XY

&) Manual Trigger  <FDiscovery2 Status: OK , W v



Software WaveForms

W WaveForms (new workspace)

Workspace Control  Settings  Window  Help
B voltmeter [ == ,
' Voltimetro

Welcome <+ © Help B Wavegen 1 2] P scope 1[2]

File ontrol  Window

[ single B stop 4 RMS: 4Hz to 2,048 kHz
Channel 2

- (Voltmeter)

DC 2018 \'{
TueRMs 2,132 \f
acrvs 688 mV




Software WaveForms

W WaveForms (new workspace)

Workspace Cgntrol  Settings Window Help
Welcome < © Help P Wavegen 1 P Soope 1 W suppies [

File Contrel Window

0@ === L. PO 2
P IR Alimentacgao

. Varidvel DC

J Megative Supply (V-}On| -5V~ &

USE powered, allowing up to 500 mW total or 700 mA output per channels.

B system Manitor E l :
USE Voltage: kT ALIX Voltage: 0 v Temperature: 45,75 °C / 114.35 °F upp IeS

USB Current: - ALX Current:




Software WaveForms

W WaveForms (new workspace)

Workspace  Control  Settings Window  Help
Welcome < (7] Help

File Control View Window

Export Rec. +XY 4XYZ3D +Zoom | FFT Spectrogram Spectrogram 3D Histogram Persistence Eye Data Measurements Llogging Counter Audio X Cursors Y Cursors Motes  Digital

Mode: @F MNormal T Source: [ Channel 1 ~ | Condition: _rF:jsing ~ | L
- Auto Set Type: _r Edge B
-10-17 08:54:04.425

450 my
Length:

Os
400 us/div

Anélise Espectral

< Add Channel

Scope
FFT

1Hz 0 kH 00 my

10,001 ki ¢ 19,999 kH Peak (V)

14kHz 16 kHz

‘l_-] Manual Trigger < Discovery2



Software WaveForms

W WaveForms (new workspace)
Workspace Control  Settings  Window  Help
Welcome < (7] Help

File Control View Window

ingle . Stop

Linear
Scope: 40 kHz | 2i

Trace 1: C15.414 V) Peak Hold Continuous #4287

Algorithm:  FFT

16 kH.

< Discovery2 C

18

:210321B053C2

20 kHz

o 100 MH;

Y -
Magnitude
Units: Peak (dB)
5dB
-45dB
v

Channel options

Add Trace

Status: OK , W

Anélise Espectral
Spectrum

FFT



Efeito das Janelas

Se a amostragem do sinal ndo cobrir ciclos inteiros, o espectro calculado iré
apresentar o fendbmeno de vazamento espectral ("leakage”), que se traduz no
seguinte erro basico: as amplitudes calculadas sofrem um achatamento e um
espalhamento em torno dos valores espectrais originais;

Uma solugdo para o leakage é o janelamento (windowing). Diferentes tipos de
janelas podem ser utilizadas. A mais simples é a retangular, que é igual a 1 durante
o intervalo de tempo que se pretende analisar, e igual a zero fora desse intervalo;



Software WaveForms

Efeito das Janelas A janela retangular fornece boa

resolucao de frequéncia, mas os lébulos
A janela retangular no dominio do  |gterais sdo muito altos, resultam em

tempo, resulta em uma fungédo sinc no  muito ruido de fundo. Além disso, ocorre
dominio da frequéncia o fendbmeno de leakage

Componentes
importantes a altas

frequéncias sa@o

atenuvadas pelos
l6bulos secunddrios

A |III.. ll'l AT
A AAAA r"'l If_._lll n n I."u ff \ Y] \ I,.-.,I I'I-‘I I."'. ,"". AN A A
oYV LTIy VY

! VY




Software WaveForms

Efeitos das Janelas

Existem vérias janelas, além
da retangular, cujo objetivo
é diminuir a influéncia dos
extremos da amostragem

20 logy, W(e™)l

Rectangular
(o riple ou a atenuagéo
nunca baixam de 20dB
por maior que seja a
ordem! Fenomeno de
Gibbs)

/‘ triangular

Hanning

04w 067 08 =
Radsan frequency (w)

Hamming

4 0.6=
Radian frequency (w)

Peak
Peak Approximation  Equivalent
Side-Lobe  Approximate E Kaiser
Amplitude idth
{Relative)

-13
25
3l

41




Pratica Experimental WaveForms

Atividade de Laboratdrio - Parte 1:

Realizar o roteiro do Tépico 2 “Roteiro Experimental dos Principais
Recursos do Software WavefForms” e compreender o funcionamento de
cada instrumento virtual, seus parametros e configuracoes.

ANALOG
DISCOVERY

ADIGILENT




Pratica Experimental de Filtros

Analisador de Impedancias (Impedance):

‘Capacltance Ref Resistor \Inductance'i

100pF | 1MQ |




Pratica Experimental de Filtros

Analisador de Im pedanmas

DISCOVERY [

Impedance):

W WaveForms (new workspace)

Workspace  Control ttings  Window  Help

Welcome < © Help B Impedance 1 [E)
@ DIGILENT@ File Control  View Window

alyzer  Input urrent | Impedance = Admittance Inductance Capacdtance Factor Nyguist Customl Custom2 Time Notes
W1-C1-DUT-C2-R-GND - Amplitude sistor: 10 k2 -~ & Options
Mode:  Amplitude : None Compensation
Step: 147/151 Waveg op: 50k ~ Bottom:

500 mo ~  Logarithmic

1+ 2+% V+ 11¥T1 01 2 3 456 7

- 'V-W2 4728 910 1112131415

Step: 147/151 Waveg

Bottom: -150 =

100 kHz

b Manual Trigger < Discovery2 27 100 MHz ., Status: O



Pratica Experimental de Filtros

¥ WaveForms (new workspace)

Workspace Control Settings Window Help

Welcome + O Help B Impedance 1 ]

File Control VYiew Window

Meter Analyzer Input Phase Voltage Current [mpedance Admittance
P> single Start:  1kHz v Steps: 151 v WI1-C1-DUT-C2-R-GND

B stop Stop: 1 MHz v [Decade: 50

~ Resistor: 10 kQ

~ Averaging: Mone

—

Running | cs | Cp Step: 142/151 Wavegen: 660.63 kHz Scorl Auto)
== : —

- Resistor too high 47

Running I £  Step: 142/151 Wavegen: 660,69 kHz Top:
o T : I

b Manual Trigger < Discovery2 C SN:210321B053C2

=99 100 MHz

Status: OK .,  Wv3.20.1

¥ WaveForms (new workspace)
Workspace Control  Settings Window Help
© Help B Impedance 1 [£]
View Window
Imput Phase Voltage Current Imp
() Auto Frequency W1-C1-DUT-C2R-G
1kHz ~ Mode:  Amplitude

w Model:  Series
Series Capacitance 4.79783586 nF

Impedance 33.1723026 kQ

Series Resistance 66.5147778 0

Series Reactance  -33.1722339%61 kO

Input Phase -73.129091761 ©

Phase -80.885114439
0.002005134

Dissipation

Quality 498.719789




Pratica Experimental de Filtros

Filtro Passa Baixas RC (2 filtros passivos RC) - Parte 2

R1

V1 6.8K
+

SINE(O 1)

+
>FV°

Passa-baixo ndo inversor
de ganho unitdrio:

1

 Je=ome




Pratica Experimental de Filtros

Filtro Passa Baixas RC - Parte 2 | ADIGILENT '
Rty ] Ry




Atividade de Laboratdério - Parte 2

Realizar o roteiro do topico 3.1 “Caracterizacao dos Componentes utilizando
o Analisador de Impedancias” e Toépico 3.2 “Filtro Passa Baixas RC’
comparando os resultados praticos e tedricos;

Compreender a aplicacao do analisador de impedancias e sua aplicacao na
caracterizacao de componentes passivos;

O aluno deve adquirir experiéncia na montagem em protoboard com o
Discovery 2 e explorar recursos de analise espectral para determinacao da
frequéncia de corte, curva do ganho x frequéncia, banda de passagem, entre

outros;



Pratica Experimental de Filtros

Atividade de Laboratdrio - Parte 3:

Realizar o roteiro do tépico 3.3 “Filtro Passa Banda Sallen-Key”

Frequéncia



Pratica Experimental de Filtros

Atividade de Laboratdrio - Parte 3:

O aluno deve ser capaz de projetar o filtro
Sallen Key Passa Banda Tipo 2 e realizar a
analise em frequéncia (FFT / Spectrum)
usando a instrumentacao virtual;

Comparar o resultado experimental com
os modelos tedricos.

Simular no LTSpice e comparar a resposta
em frequéncia e comportamento;




Guia de Inicio Rapido Analog Discovery 2: https://digilent.com/reference/test-and-

measurement/analog-discovery-2/getting-started-guide

Manual de Referéncia do Analog Discovery 2: https://digilent.com/reference/test-and-
measurement/analog-discovery-2/reference-manual

Manual do Hardware do Analog Discovery 2: hitps://digilent.com/reference/test-and-
measurement/analog-discovery-2/hardware-design-guide

Especificagcbes do Analog Discovery 2: https://digilent.com/reference/test-and-measurement/analog-
discovery-2/specifications

Suporte Técnico e Féruns do Analog Discovery 2: https://forum.digilent.com/forum/8-test-and-
measurement/

Tutoriais do software WaveForms: https://digilent.com/reference/software/waveforms/waveforms-
3/start

Manual de Referéncia do Software WaveForm:s:
https://digilent.com/reference/software/waveforms/waveforms-3/reference-manual



https://digilent.com/reference/test-and-measurement/analog-discovery-2/getting-started-guide
https://digilent.com/reference/test-and-measurement/analog-discovery-2/getting-started-guide
https://digilent.com/reference/test-and-measurement/analog-discovery-2/reference-manual
https://digilent.com/reference/test-and-measurement/analog-discovery-2/reference-manual
https://digilent.com/reference/test-and-measurement/analog-discovery-2/hardware-design-guide
https://digilent.com/reference/test-and-measurement/analog-discovery-2/hardware-design-guide
https://digilent.com/reference/test-and-measurement/analog-discovery-2/specifications
https://digilent.com/reference/test-and-measurement/analog-discovery-2/specifications
https://forum.digilent.com/forum/8-test-and-measurement/
https://forum.digilent.com/forum/8-test-and-measurement/
https://digilent.com/reference/software/waveforms/waveforms-3/start
https://digilent.com/reference/software/waveforms/waveforms-3/start
https://digilent.com/reference/software/waveforms/waveforms-3/reference-manual
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