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General Purpose Input/Output (GPIO)
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General Purpose Input/Output (GPIO)
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General Purpose Input/Output (GPIO)

EVAL-ADAU1701MINIZ

Table 4. GPIO Setup

GFIO

ADAU1701 SigmaStudio [[J Forced By SPI  Debounce20ms  +
Pin Device Set.tlngf Setting Fin | value [ Direotion | I
MP1 Yellow LED D5 | Active high Output GPIO MPD [Loge)| N ‘i‘ O
MP2 Push-button S4 | Push to Input GPIO MP1 P—] Output GPIO O

ground debounce, — —
invert mpz [Log Input GFIO Debounce ||| [

——d

MP3 Push-button $3 | Push to Input GPIO MP3 [Low) | Input GPIO Debounce \‘:\ [
ground ie\/l:?:mce, wpe [Low)| N ‘l‘ O

— ol NA& v
MP7 SSM2306 SD Active low Output GPIO i} —_ - ‘—‘ D
‘ wpe [Low)| A ][]

MP8 10kQ Clockwise ADC3 — il
potentiometer | turn lowers ME7 LLowl| He ‘l‘ 0
resistance MP2 | Loyl ADC3 O
MP9 Push-button 56 | Push to Input GPIO pPa [Low) Input GRIO Debounce \i\ ™
ground sf\/l:‘:t‘*me' wP10f Lowe) | Output GFIO O

o B!
MP10 Yellow LEDD6 | Active high | Output GPIO MP11 Lol | Output GPIO MO

MP11 Red LED D4 Active high Output GPIO




Work 1: Toggle filters with buttons
Use a button on the circuit board to toggle between predefined filters

1. In Sigma Studio create a new project and follow the schema below.

Tree TodlBox 2 X |[ | Hardvare Configuration | Schematic |
-1 Fiters

(il Second Order

Double Precision

Single Precision

4 Lookup

&)-Ld Single Precision

-1 Double Precision
24 General 2nd Order Ifex Selectable
.. General (2nd Ordegfl ookup)

A

1 FR
PIO Condiioning

1 Toggle OnOff
11 Index Counter

£ Rising Edge

T Toagle Courter \ Main |

- Faling Edge —)

<

2. Click on "Filter" and prepare four filters
3. Connect a music and headphones and test it.

4. Save this project, you will need it later.



Work 2: Volume Control
Use the Volume Control connected to buttons on the board

1. In Sigma Studio create a new project and follow the schema below.

Tree ToolBax 2 % ||| Hergyometarmamromg,  Schemic |
4 Counters ~

1 Custom Algorthms
1 Dynamics Processors
1 Fiters

11 GPIO Condttioning
(#-.4 PushButton
(=4 Volume Control
(=~ Push Button

L [weaces

-1 Rotary
i Rotary Encoder
(4 Software Deboun
4 Unclassffied
0

=pcile)
-4 Input

@y Audiary ADC Input
-3 Output

“ General Pumose Output

Y, Interface Wite
4 nput

2. Click on "Table” on the Volume Control block and set the volume values from 0 to 1
3. In Register Control (Hardware Configuration) set MP2 and MP3 as shown on slide 5.

4. Connect a music and headphones and test the volume control.
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Work 3: Hierarchy board

1. In Sigma Studio, copy/cut (ctrl+x) all previous work blocks except audio in / out.

2. Put a Hierarchy board instead.

oo ]
i8¢ Hierarchy Board

8 Herarchy Input
@+ Hierarchy Output
% Simuation Probe
 Simulation Stimul
+T' T Connection
@, Speaker Response : MLSSA
= (0C 1) ADAUT701
(-1 ADI Agorthms
-1 Advanced DSP
-1 Basic DSP
-1 Counters
(-1 Custom Algorthms
-2 Dynamics Processors
(-1 Fiters
-1 GPIO Condtioning

)

Py

OOOO0O00RE

L
.

3. The new Hierarchy board appears as a new Tab on bottom. Paste (ctrl+c) all the
copied blocks and add Hierarchy inputs and outputs.

28] User mage
bl User Comment
i Hierarchy Board
B Herarchy Input
@ Herarchy Output
% Smulation Probe

Simlation Stimul
+T! T Connection
@) Speaker Response WILSSA

& (C 1) ADAUTTO

-3 ADI Algorthms

Advanced DSP

Basic DSP

Counters

Custom Algorthms

Dynamics Processors

1 GPIO Condtioring
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A microcontroller is a computer system on a chip that can be programmed
and that is used to interact with things connected to the chip.

example of a board (ESP32 Pico) with a microcontroller ESP32
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To program it, you will need Arduino IDE with support for ESP32
(all installed in the Dirac room).

- Connect your ESP32 board and take a look on Windows task tray to note the number
of port (e.g. COM3) while connecting.

- In Arduino IDE, Select the Board "ESP32 Pico Kit" and the port you have noted in
previous step (see picture bellow).

© sketch_feb10a | Arduino 1.8.13
File Edit Sketch Tools Help
Auto Format
Archive Sketch

0 Manage Libraries.
& Serial Monitor
) Serial Plotter

WiFT101 / Wi

Board: "Arduir

Get Board Infol

Programmer: |

Bum Bootioad!

CtieT

Fix Encoding & Reload

ESP32 Dev Module
E5P32 Wrover Module
ESP32 Pico Kit
TinyPICO

MagicBit
Tuta loT Node

TTGO LoRa32-OLED V1
6o

Boards Manager.

Arduino AVR Boards
E5P32 Ardui

© sketch_feb10a | Arduino 1.8.13

File Edit Sketch Tools Help

Auto Format
Archive Sketch

Fix Encoding & Reload
Manage Libraries.
Serial Monitor

Seral Plotter

WIFi101 / WIFININA Firmware Updater

Board: "ESP32 Pico Kit
Upload Speed: *521600°
Partition Scheme: “Default
Core Debug Level: “None
Port

Get Board Info

CtleT
Crl+Shifte]
Crl+ShifteM

CtleshifteL




Work 4: Test the ESP32 with a diode

Test the correct working of the ESP32.
1. Download TD08_esp32.zip from umtice.
2. Connect a diode with a resistor as depicted below (GND, pin 9).
3. Open the project test_01_LED.ino and run it.

T
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Work 5: ESP32 — DSP (GPIO)

Replace the button from Work 1 by ESP32 output pin (9).
1. Open the Sigma Studio project (work 1) and change the GPIO input to MP4.

2. Connect the DSP with ESP32 as depicted below (GND to GND , pin 9 to LR (MP4) ).

3. Compile the Sigma Studio project and listen to it.

Tnput range
(s2.53)
1V 2
askHz 2 3
96kHz 1 2
193kHz 0 1
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All parameters of Sigma Studio project (filter coefficients, gains, ...) are saved in the
memory of SigmaDSP.

When modifying these parameters in Sigma Studio, we can find at which address of the
memory these parameters are saved.

They are shown in Capture View (Ctrl45) (project need to be saved and compiled).

Herdvare Configuration._Schematc |

IR Cosficirt 5 =

gain values (stereo)
memory address:

T
«

:

:

:

;




Work 6: ESP32 — DSP (12C)

Communicating with SigmaDSP using 12C protocol

1. Create a Sigma Studio project with one 2-channel General 2nd order IIR filter (IIR
Coefficients) followed by a stereo gain (see previous slide).

Connect the DSP and the USBi programmer with ESP32 as depicted below.
Open the project test_02_ADAU_I2C.ino and run it.

Input range
(sz:s3




