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This project demonstrates some basic features of the Digilent Electronics Explorer Board. Using a few
electronic components, the project introduces the six instruments in the WaveForms software: Scope,
Arbitrary Waveform Generator, Power Supply and Voltmeter, Logic Analyzer, Digital Pattern
Generator, and Static I/O. To keep the project simple for new users, only a few features of the
software are used.

To generate digital signals:

1. Build the schematic below (you can build it later or only add parts of the schematic as
described).
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Connect the EE Board to the PC with a USB micro AB cable.

Connect the board power supply.

Turn the On-Off switch ON.

Launch the WaveForms software.

When closing, WaveForms stores the last configuration (by default). To restore the factory
default settings, click Options in the WaveForms main window, then click Erase Configuration
in the Options window and confirm in the dialog window. Close the Options window if it does
not close automatically.
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m Digilent WaveForms 1‘

i Digilent WaveForms - Options
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—_ Keep instruments False

- ; Minimize to system tray False
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Digital B Ot Sticky windows False
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Connected to: EExplorer - SN:210151268661
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7. Launch the Digital Pattern Generator.

8. Configure an 8-bit bus. Right-click in the signal name field then select Insert > Signals >

DIO15-8 > All Below.

-

a5' DWF 1 - Digital Pattern Generator 1

File  Settings  view  Help

8. add signals

right-click [AE | Scale  Manual | Timebase
Fun continuous = I:I Position

q ~ | Repeat

<< |
|
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Din23- 16 »

Dia 7 -0 3 .
DIC 14
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DIc 11
DIO 10
DIo 9
DI &

9. Select all signals (click and press the Shift or Ctrl keys.)
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10. Right-click in the selected signal area then select Insert > Buses > New Bus from the selected
eight signals.

o' DWF 1 - Digital Pattern Generator 1

File  Settings ‘View Help

b RUN Tiigger  Mone

right-click

10. insert bus *  Repeat Sce

Fun continuous -

e

Mame | Type Output | Info
DI0 15 Undefined oD

=) n

Insert 3 || Buses » Mew Bus
Hide & Signals Signals ¥ ‘ New Bus From Selected & Signals

Remove 8 Signals  Del

Colors 3

DID & Undefined oD

11. Click + to expand the bus.

12. Resize the window to fit all signals.

13. Change Output type from OD (Open Drain) to PP (Push-Pull).
14. Change Type from Undefined to Binary Counter.

15. In the Parameters window, set frequency to 16Hz.

Parameters DWF 1 - Digital Pattern Generator 1 Sina...@

Frequen:
( 16Hz

Initial Value

0K

16. apply
continuously

|| Apply Continuosly

16. Make sure that the Apply Continuously checkbox is set.
17. Right-click on Bus 0 and select Show Bus > Analog.
18. Set Scale to Manual.

19. Set Time Base to a convenient value (about 2s/div).
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m DWF 1 - Digital Pattern Generatorm 18. sat 19. set drag
View  Hel i || scalet timebase | we
P view \ ype -\’ -
Y 20. Analo -
B Trigger  None g Rey Manua! Timebase 25/d|v
B> view 20. individual ‘
i M anual Position
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21, set
position

et e
- _ | S S B
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Graice X Ietoicr ¥ lotac: RS

%

’
14. set 13. set (re)open
signal type | output type Parameters
f {  window

LSB [0]

12. resize
window

Drag left / right to define shift horizontal position,

20. Note in Preview the individual signals in the bus and the analog representation of the bus.

21. Set Scale to Manual and Time Base to a convenient value (about 50ms/div). Change Position
to browse the signal sequence in time. You can use the Position control, the associated
cursor, or click and drag in the field above the graphical area.

22. Note in Preview the bus values in the graphical area and the digital representation of the bus
values.

23. Right-click on Bus 0 and select Bus Properties. Confirm Yes in the dialog window. Choose
Endianness, Index Range, and Radix as desired. Confirm with Save.

BEx
Marne Type Output | Infa
(=) Little Endian
Bus 0| Binary Counter | PP 16H=.0 ) Big Endian
B - o 16Hz.0 Index far MSE 7

Insert 3
Index for LSB 1

Show Bus 3

Bus Properties Radi Decimal v

Hide Bus

Save ] [ Lancel

Remove Bus  Del

Calars

24. Run the Digital Pattern Generator.
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To create a digital circuit prototype:

1.
2.

3.

4,
5

Build the BCD to seven-segment decoder schematic on the breadboard.

Turn the EE Board switch off. That will disable all the signals on the board to prevent circuit
damage during prototype building.

Load the IC and wires to connect to power supplies and input/output signals. Keep in mind that
you will use Digital 2 breadboard signals (DIO15-8) as outputs (generated by the onboard
instruments) and inputs (to observe behavior), and Digital 1 breadboard signals (DIO7-0) as
inputs only.

Check connections and turn the EE Board switch on.

Launch the Power Supply and Voltmeter instrument.

m Digilent WaveForms 1‘

[ Workspace ~

5. launch _
Power Device -

7 Options
@ Help

Voltmeter

=3 Feedback

5 Misc. -

Connected to: EExplorer - SM:2101512686561 |

6.

(m DWF 1 - Power Supplies and Voltmeters

Check the Vcc power supply and uncheck all the other power supplies and reference voltages.
Set Vcc to 3.3V. Turn the power ON.

File  Wiew  Settings ‘Window Help

| AddPlot |

@ Info

Select voltage for fixed power supply.

j‘J Info

OMJOFF fixed power supply. Fixed Supply

BV
Negative Supply-¥P- OFF

-—¥ -—A

Negative Supply-¥F:

7. Launch the Static I/O.
8. Configure DIO7-0 as a seven-segment display. Remove DIO31-24 and DIO23-16.
9. Make sure that the Digital Pattern Generator has the same settings as described before and is
still running.
DWF 1 - Static 10 o
(Asd -
pilo |7 6 5 DIO 31 30 i DIO 15 14 13 12 1 10 9 8
7-0 31-24 15-8
Config |+ Config |~ Config ]~ || @ @ Q Q @ Q Q @
Bit /O Bit /O L .
Seven-Segment Display | Seven-Segment Display o
Slider Slider gg 5,5-'1
Progress Bar Progress Bar @J' “.‘3—'2
Remove | Remaove | -
www.digilentinc.com page 5 of 17

Copyright Digilent, Inc. All rights reserved. Other product and company names mentioned may be trademarks of their respective owners.




Introductory Project for the Electronics Explorer Board

/\\DIG

e www.digi

LENT

entinc.com

10. Note that the eight bits generated by the Digital Pattern Generator are shown on DIO15-8
LEDs in the Static 1/0. The most significant four bits are also decoded for a seven-segment
display (by the prototype circuit you built) and shown on the DIO7-0 display in the Static I/O.
Note that the binary counter generated by the Digital Pattern Generator counts hexadecimal
while the BCD to seven-segment decoder only decodes the legal BCD values and blanks for

A...F.

11. Configure DIO15-8 as a slider. Click and drag the slider or use the numeric field to change the

value.

DWF 1 - Static I/O
Add |~

[ Config |-
Bit 1j0

Seven-Segment Display

| Slider

Progress Bar

Hide

12.

DWF 1 - Static /0 =

Add |-

DIO

15-8 78 =
Canfia]~ | [ ) i I I I 1 —

‘I o 31 63 g5 127 180 191 223 255
0
DIO s
70 Yo I
' 4P

Config |*

: Ll

Note that the Digital Pattern Generator, Logic Analyzer, and Static 1/O instruments share the

same DIO31-0 digital signals. The Logic Analyzer uses these signals as inputs only, so it
never interferes with output instruments sharing the same signals. The Digital Pattern
Generator uses these signals as outputs, meaning it will actively drive the inserted signals as
set. The Static I/0 can be set to use these signals as inputs (LEDs, progress bar, or seven-
segment display) or outputs (slider, push buttons, or switches). For signals configured as
outputs, the Static 10 takes precedence over the Digital Pattern Generator.
13. To use the Digital Pattern Generator as the source for DIO15-8 again:
¢ configure DIO15-8 as all inputs (progress bar, seven segment display or Bit I/O LED), or,
e turn off the Static I/O instrument.
14. In the Digital Pattern Generator, change the clock frequency for the binary counter to 16kHz:
e double-click in the Info area of Bus 0
¢ inthe Parameters window, type 16 kHz for frequency.

al

File  Settings  Wiew  Help

Ostop Trigger  Mone

Parameters DWF 1 - Digital Pattern Generator 1 Binary ...| |

16He |- J

Frequency

Initial ¥ alue 1]

|

Marne Type

Bus 0 Binary Counter PP

Output | Info

Apply Continucsly

Parameters DWF 1 - Digital Pattern Generator 1 Binary ... D

Frequency 16 kH2 s J

Initial ¥ alue 0

Apply Continunsly

15. Note that the Static I/0O instrument is not able to show signals at this frequency, because
neither the PC display nor human sight are fast enough.
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To acquire digital data:

1. Launch the Logic Analyzer.

& Digilent WaveForms 1 E]
Analog  Digital
W T [y orkspace =
o LT S
teube A0 Logic Analyzer (Chrl+A) Pptions
u =
=1 Feedback
WaveGen Patterns
4 Misc, -
= @ H
i@
——
Yoltage Static N0

J J

Connected to: EExplarer - SK:000000276104

2. Set an 8-bit bus to acquire the Digital Pattern Generator signals. Keep only DIO15- DIOS.
3. Select the unneeded signals (click and press the Shift or Ctrl key).
4. Right-click in the selected signal name field and select Remove XX Signals.

,ﬂd DWF 1 - Logic Analyzer 1 E]@

File  Settings  VWiew  Help

Clack Intemal = | Bufer Trigger Intemal = Posiion Os = ; Timebase  2ms/div - 3
Single: Run

~ Mo ac n 0 samples

Mame Trigger
i lufe
Dig 30
Dio 23
Dio 28
Dio 27
DIo 26
Dio 25
Dio 24
Dio 23
Dio 22
Dio 21
Dig 20
Dio 13
Dio 18
Dio 17
DIo 18
DIo 15
| D014
RN
| oimz]
[ o]

DIg 10

Insert

Hide 16 Signals

Remove 16 Signals  Del

Calors

Save Yalues

XX XXX XX XXX XXX XXX X X XX XXX

Mo tigger defined

Mo acquisition

www.digilentinc.com page 7 of 17

Copyright Digilent, Inc. All rights reserved. Other product and company names mentioned may be trademarks of their respective owners.



Introductory Project for the Electronics Explorer Board 5 DIG I.ENT®

_ www.digilentinc.com

5. Select all used signals (click and press the Shift or Ctrl key.)
6. Right-click in the selected signal area.
7. Select Insert > Buses > New Bus from the selected eight signals.

' DWF 1 - Logic Analyzer 1 B@

File  Settings  View  Help

Clack Intemal = Buffer Trigger  Intemal = Paosiion  Os & : Timebase  2ms/div = :
Single: Run
I Mo tion 0 samples
MNare Trigger
DID 15 oic s

DIo 14 Insert L4 Buses > e Bus
D013 Hide & Signals Signals ¥ New Bus from Selected 8 Signals

D012
DIo 11
D010
Diog
Dioa

Remowve & Signals  Del

Calors

Save Yalues

Xixix ®IX XXX

Mo tigger defined

Mo acquisition

8. Click + to expand the bus.
9. Right-click on Bus 0 and select Show Bus > Analog.

2z DWF 1 - Logic Analyzer 1

File  Settings Wiew Help

Clock Inter
Single Run

Mame Trigger

Insert r [

Show Bus » Digital
Bus Propetties Analog

Hide: Bus

Remove Bus  Del

Colors 3

Save Values

10. Set the trigger condition to falling edge of the MSB. Right-click on the X corresponding to MSB
(either in the collapsed or expanded bus) and select Falling Edge. Or you can left-click the
same spot as many times as needed to get the symbol for falling edge.

Mame Trigger
Bu:0 [4°3 8734374

Bus| JXXXXXXX
MSE [7]
[6]

[5]

||
|
M
i
||

Low
1| High

> Don't care

3]
12]

‘,I, Falling edge
T Rising edge

x| x| x| x| x| x[e]

any edge

11. Set Time Base to a convenient value (about 2ms/div). Click Run.
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12.

13.

14.

15.

16.

Note that the acquired data is shown as individual signals in the bus and note the analog
representation of the bus values.

Click and drag the Trigger Event sign (the orange triangle on top of the graphical area) to
change the trigger position. The Logic Analyzer acquires data before and after the trigger
event as needed to fill the graphical field. The trigger event can even be positioned outside the
graphical field.

"o DWF 1 - Logic Analyzer 1 B@

File  Settings  View Help

‘ Clock  Intemal ~ |Buffer 20i2  ~ Trigger Intemal ~ Fosiion 0Os 2= i !
N Single b Run 50 msddiv] A

20 msddiv
I Jone B 95 . lasrdiv

A 10 s/ div
B 5 ms/div
Marme Trigger 2 me/div
1 me/div

BusO LRXXRXXK

Bl A XXXXXXX ‘
_| _'
I
| T
118 v o i [ |_

LI U L [
ﬂJIJ’HLUUIﬂﬂI'I"\'||'UﬁIJU’L|"JIHIIl‘"\’lIUL"H’Ul;”\JlHIIWIJUIJ I ’IJ’IJ’L’J’H" ””” HI IJ’HJ’\’ UUU H
A

HKOX XX XK XX &

Select Time Base.

Set Time Base to a convenient value (about 50us/div). Change Position to browse the signal
sequence in time.

Note in Preview the bus values in the graphical area and the analog representation of the bus
values.

Right-click on Bus 0 and select Bus Properties. Choose Endianness, Index Range, and Radix
as desired.

Mame Trigger
“ Bus 0 /o
BusD LHEHHH KK
(%) Little Endian
el 13 3 3 X M X X () Big Endian
Insert 3
Show Bus r | Index for M5B 7
Bus Properties |_ |Index for LSBE 0
Hide Bus .
JE— Radi: Decimal v
Remove Bus  Del
Colors LA Save ] [ Cancel
Save Yalues -
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To build an R-2R resistor network:

1. Build the R-2R schematic on the breadboard as shown at the beginning of this document.

2. Turn the EE Board switch off. That will disable all the signals on the board to prevent circuit
damage during prototype building.

3. Load the resistors and wires to connect to power supplies and input/output signals. Keep in
mind that you will use Digital 2 breadboard signals (DIO15-8) as outputs (generated by the
onboard instruments) and inputs (to observe behavior), and Digital 1 breadboard signals
(DIO7-0) as inputs only.

4. In the Power Supplies and Voltmeters window, turn the Power OFF.

5. Set VP+to 5V, VP-to -5V, and Vcc to 3.3V.

6. Set the current limits for VP+ and VP- to 100mA.

7. Enable VP+, VP-, and Vcc.

8. Turn the Power ON.

% DWF 1 - Power Supplies and Voltmeters

/oS

File  Wiew  Setbings ‘Window  Help
Poweris ON : : Fixed Supply-¥Ycc YoltMeters
5V ~ 100 mA |v o L) 1.640 ¥
4997v ® 7 mA 496V ® 13maA 16 my
Negative Supply-¥YP- Reference Yoltages
22 m¥
12 m¥
5007V o 7-6ma vret2 oFf B e
Flat: 1 & *J
I' Stop ‘ﬁ Expart |Iﬂindd channel ~ 3§ ‘ﬂ“ @, | Aubo Scale Min Max ‘Histnry: 1 mrin |
Value Plot | Color |
15V
v
5.00 ¥ 9v
8.00 mA Dash _ 3y
| ——— — — —— |
BRI Y -3y
-5.00 mA -9V
496V -15V
10.00 mA 60 = 30s

Power ON < ¥P+ YP- Yo are ON =

9.
10.

Check the connections and turn on the EE Board switch.
Launch Static 1/0 again and configure DIO15-8 as a slider. Click and drag the slider or use the
numeric field to change the value.

DWF 1 - Static /0 DWF 1 - Static /0 M=
[ Add_J- [Add J- "
pio |15 14 DIO
15-8 15-8 |‘:.{
[Config ]~ (Config)-|| | " | " | N |2
il = [} 31 63 95 127 158 191 223 255
it 10
w Seven-Seqment Display 3
| Slider DIO " 1
7.0 o |
Progress Bar o | —'2
Hide == 2 o
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11. Note the R-2R resistor network output voltage displayed on Voltmeter 1 in the Power Supplies
and Voltmeters window. As you drag the slider from 0 to 255, the voltage changes from O to

3.3V.
12. Turn off the Static I/O instrument (for Digital Pattern Generator to take control of DIO15-8).

13. Launch the Scope.

i Digilent WaveForms 1 E] O
Analog = Digital
e [ wiorkspace -
i Oscillascope (Ctrl+C) ff'Options
FooeE™ =
@ Help

S

=7 Feedback.

WaveGen Patterns
4% Misr, -
] i
o
——
Yoltage | Static O ]

Connected ko: EExplorer - SM:00000D276104

14. In the Digital Pattern Generator, change the clock frequency for the 8-bit bus to 102.4 kHz.
The 8-bit binary counter will cycle at 400Hz. Make sure the Digital Pattern Generator is

running.
15. Configure the scope to acquire the R-2R resistor network output signal on Channel 4.

ram [l Spectrum ™ Measure A Data | Q4 Zoom

Buffer Source Chanrel 1| =

Cl -
. —ﬁij Channel 1 [
oty i - Mode Auto *  Type Channel 2
|Ena|:||e or disable {show or hide) channel {Crl+#, Alt+#), l EE:Q:::E 3
Range T4 - awG1
M0/07431 16:03:46270 BO00 kSisec |AWE 2
T ' T T T I mawE 3V
' AWL? 4 W™

16. Disable the unused Channel 1.

17. Set Channel 4 as the trigger source.
18. Set the Scope as in the figures below.
19. Click Run.
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20. Click and drag the trigger level symbol for a stable image.

M DWF 1 - Oscilloscope 1 (=<
File  Edit  Control  Miew  Settings Window  Help
@i Export | ¥ Current &) Audio X Add xv ] Histogram b spectrum $* Measure [ Data | Q4 Zoom - | #F Options | @) Help
] AddRef Buiffer Source Channel 4 = Cond. Rising » :J
H Single o Stop !
Fe Add Math Mode Auto ~ Type " | Level 17 = J
M?:iltime vigw |1 Time e
: [;2 II II I Trig'd 2010/07/31 16:05:35.819 800 kS/sec
BV E’;E | T (] T T v T T T T Pos Os i
1 leae  1mrdv -
7v
6V et o8
5V g \\ < cz e
/ S (s
4V C 1) Info
/\ / A Wertical trigger position, trigger level
3V b Drag with Left button:
/< )& / changes the trigger level.
2V ¢ P gl T
Offzet A 7
v / P Range  1¥/dv =
ov
Cap 4 [
-1V Offset 3 =
2v . . . . . . . . . Hoamchl 1 V/dy B
-5ms -3ms -1ms 1ms 3ms 5ms
Vertical trigger position, trigger level. ”
M DWF 1 - Oscilloscope 1 =JoEd
File  Edit Control Miew  Setbings  Window  Help

QExport | ¥ current 4f) Audio X Add =y [l Histogram ESpectrum 3 Measure A5 Data |Q Zacm ~ | [#f Options | 4@ Help

] AddRef Euffer v Source  Chanreld = Cond. Rising L
N Single 0 Stop !
S Add Math Mode Auta T Type " | Level 1.3 z J
b ai time wvigw I Titme e
c3 (60| EA|EIEE] [ Trig'd | 2010/07/31 16:19:22320 BOOKS/sec T
56V T T T T T T T Puos.
46V \\\ 2 \\ Base Tmstdiv =
b \\ \ 1 i SWE
RO INA NAITNAE
26V AN ps 2
/ //\ / /2\ { P22
16V
i / / / Range  1%/div
0.6V
cap / / / / k| (]
-04V K
// Offset 600 m
14V / / Range  1W/div
/ ) / _
i) Info
-24V 5
/ IMain acquisition time damain view top/bottom corner {change time position/base). £t
F Drag with Left button: E Oiffest 42N
34y / changes the hotizontal position.
¥ Drag with Right buttan: — J
C4’ changes the time base. .
E B Range 1% Adiv
- T - - g -
-44V . ; nﬁ s el s e Ly .
-25ms -0.5ms 1.5ms 35ms 55ms T5m:

Main acquisition time domain view top/bottarn corner {change time position/base).
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21. Adjust the Horizontal Position, Time Base, Offset, and Range for each channel as desired.
Use the numerical controls or enlarge the Scope window to get sliders for each control. Move
the mouse cursor over the Scope window and stop to get hints about what you can do with the
mouse.

22. Note the analog signals on the Scope and note the sound in the speaker (a metallic A for a
400Hz triangle).
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To create sound effects:

Connect AWGL1 to the audio prototype circuit.

Turn the EE Board switch off.

Disconnect the second stage OA from the first stage and connect it to the AWG1.
Turn the EE Board switch on.

Launch the Arbitrary Waveform Generator (AWG).

A S

I pigilent WaveForms 1 u = -E

File  Inmstruments  Tools  Help

-
== T o —

A7) L workspace -
/\/ Device  +
[ Options

—

A | @ e
Arbitrary Waveform Generator (Cerl+wi |

Connected ko: EExplarer - SM:000000276104

6. Inthe Power Supplies and Voltmeters window, make sure that Vp+, Vp-, and Vcc are set as
described above and enabled. Make sure that Power is ON.

7. To generate simple signals, select the Basic Mode tab.
8. Click Run All or Run AWGL1. Change the frequency, amplitude, and wave shape.
9. Note the scope image and audio signal in the speaker. Note that signals might be distorted
(i.e., limited amplitude).
& DWF 1 - Arbitrary Waveform Generator 1 =Joled
File  Edit Wew Control Settings  Help
m | L'ESeIect Channels - | I_\"\ode: Independent v |;;§Options @ Help
Channel 1 (4G 1) ¥R
[b Run &AW0G 1 ]g- Previsw Companents: = Auto scale = J Shaow: |‘5l- usddiv | B
Basic | Swesp | Advanced| wolks; [14/div -y -] |
Trig:  Mone = Wl Os = Run: contihuon = Repeat: ,u-7'| ] Ready
| Custom | Frequency Amplitude Offzet Symmetiy Phase av
Plyer__IN[2kH [w] |23V [s] [0V [w] [50% [w]| [0des [w] il
Standad M oops - (Maow - (Maow - Moz - | Miaoge - 3v
I\J aillliz = [ : ; 5 2v
ov
NHEE | v
Moo Bt -4v
M = i =5 e “5M
L Ous 250 us 500 us
Stopped
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11. Click Run All or Run AWGL1. Change the frequency, amplitude and wave shape.

12. Turn Sweep On to get signals with linear frequency variation.
13. Turn Damp On to get signals with linear amplitude variation.

& owr 1 - Arbitrary Waveform Generator 1 E]@
Fle B
1) Info = = =
I } G Select the Waveforms configuration mode: |;?r'0ptluns © Help
Channel 1|  Basic, Sweep or Advanced. 7R
3 F.Eun A g 4 Previsw || Components: i Auta scale = ShUt.N: | .
B asi || Advanced WS bk k&
| Trigi  Mone > Wait: Oz = Run: | Repeat: inf. - Jl ‘ Ready |
i = -— 100 % Duty 5V
Sine il J [SweepDn ] [Damprf 80 % :h av
freaendt Dnee [w] —F ©[et o] 3 " -3 27 ol
I L =] | L 40 % v
Amplitude 13y '-'vg J to in 0% i1v
|
0% M ov
Offset DV v J § 0% ke -1v¥
-40 % = -2V
Symmetiy o
50% |w] —} 0% L. v
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Select the WaveForms configuration mode:

14. Set the AWG as shown below for an interesting sound effect. Change the settings to create

others.
15.

Note the scope image and audio signal. Note that signals might be distorted (i.e., limited

amplitude). You might need to adjust the scope settings (time base, amplitude, and triggering)

to get a coherent image.
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16.
17.
18.
19.

To generate modulated signals, select the Advanced mode tab.
Click Run All or Run AWG1. Change the frequency, amplitude, and wave shape.
Check FM to get Frequency Modulated signals.
Check AM to get Amplitude Modulated signals.
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20. Set the AWH as in the image below for an interesting sound effect. Change the settings to
create others.

21. Note the scope image and audio signal. You might need to adjust the scope settings (time
base, amplitude, and triggering) to get a coherent image.
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22. To play a .wav file, select the Basic mode tab, then select the Player tab.

23. Click the Add icon. Browse and select the .wav file to play.

24. You can add more files in the play list.

25. Note the file info above the file list (size and sampling frequency). To play the file at the
original speed (pitch), set the frequency to the value shown by the file info (type in the
numerical control).

26. Click Run AWGL1 or Run All to play the file.

27. Note the Scope image and audio signal. Note that signals might be distorted (i.e., limited
amplitude). You might need to adjust the scope settings (time base, amplitude, and triggering)
to get a coherent image.

28. Adjust the Amplitude for volume control.

29. Adjust the Frequency to create interesting effects.
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Select the bype made: standard, custom or player.
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Select the file to play.
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