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General Purpose Input/Output (GPIO)
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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.

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.
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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.

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.

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.
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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).
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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.
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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.
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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 (Ctrl+5) (project need to be saved and compiled).
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Work 6: ESP32 → DSP (I2C)

Communicating with SigmaDSP using I2C 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).

2. Connect the DSP and the USBi programmer with ESP32 as depicted below.

3. Open the project test 02 ADAU I2C.ino and run it.
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