M l K Q D MIKROELEKTRONIKA D.0.0, Barajnitki drum 23, 11000 Belgrade, Serbia

VAT: SR105917343 Registration No. 20490918
Phone: + 3811178 57 600 Fax: + 38111 63 09 644 E-mail: office@mikroe.com

Time-saving embedded tools _
www.mikroe.com

Volume Click

CS3310

-r G- (@O ®
Volume click

PID: MIKROE-4450

Volume Click is a compact add-on board that provides the user with complete digital volume
control. This board features the CS3310, a stereo digital volume control designed specifically
for audio systems from Cirrus Logic. It controls two independent low distortion audio channels
with an adjustable range of 127 dB, in 0.5 dB steps achieved through 95.5 dB of attenuation
and 31.5 dB of gain. It also contains a simple SPI serial interface that accepts 16-bit data, and
offers low distortion and noise. This Click board™ represents a perfect solution for remote
audio volume control applications

Volume Click is supported by a mikroSDK compliant library, which includes functions that
simplify software development. This Click board™ comes as a fully tested product, ready to be
used on a system equipped with the mikroBUS™ socket.

How does it work?

Volume Click is based on the CS3310, a complete stereo digital volume control designed
specifically for audio systems from Cirrus Logic. It features a 16-bit serial interface that controls
two independent, low distortion audio channels. The left and right levels of the analog input
channels are set by a 16-bit serial data word (the first 8 bits address the right while the
remaining 8 bits address the left channel). The CS53310 includes an array of well-matched
resistors and a low noise active output stage capable of driving a 600Q load. A total adjustable
range of 127dB, in 0.5dB steps, is achieved through 95.5dB of attenuation and 31.5dB of gain.
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The digital section power supply of the Volume Click is achieved through a 5V pin from
mikroBUS™ socket while the device itself is powered by £5V from the LT3032, a dual 150mA
positive and negative low noise low dropout linear regulator with micropower quiescent current
from Analog Devices.

Volume Click communicates with MCU using the standard SPI serial interface with two
additional GPIO pins that accept 16-bit data and enables the user to read the current volume
setting. Those two GPIO pins brought with this Click board™ are used for Zero Crossing Enable
and Hardware MUTE functions. Once in operation, the CS3310 can be brought to a muted state
with the MUTE pin, labeled as SEN routed on the PWM pin of the mikroBUS™ socket, or by
writing zeros to the volume control registers.

A volume control change occurs after the CS pin latches the data in the volume control data
register, and two zero crossings are detected. The zero-crossing enable pin, labeled as ZCE
routed on the AN pin of the mikroBUS™ socket, enables or disables the zero-crossing detection
function as well as the 18ms time-out circuit. If two zero crossings are not detected within
18ms of the change in the CS pin, the new volume setting is implemented.

NOTE: Upon initial application of power, the SEN pin of the CS3310 should be set LOW to
initiate a Power-Up sequence. This sequence sets the serial shift register and the volume
control register to zero and performs an offset calibration. The device should remain muted
until the supply voltages have settled to ensure accurate calibration.

This Click board™ is designed to be operated only with a 5V logic voltage level. A proper logic
voltage level conversion should be performed before the Click board™ is used with MCUs with
different logic levels.

Specifications

Type Signal Processing

Applications Can be used for remote audio volume control
applications.

On-board modules - CS3310, a complete stereo digital volume

control designed specifically for audio systems
from Cirrus Logic - LT3032, a dual 150mA
positive and negative low noise low dropout
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linear regulator with micropower quiescent
current from Analog Devices.

Key Features

Complete digital volume control, wide
adjustable range, low distortion, low noise
active output stage capable of driving a 600Q
load, and more.

Interface SPI

Feature No ClickID
Compatibility mikroBUS™

Click board size L (57.15 x 25.4 mm)
Input Voltage 5V

Pinout diagram

This table shows how the pinout on Volume Click corresponds to the pinout on the mikroBUS™
socket (the latter shown in the two middle columns).

Notes Pin

I'I'Iikl‘ﬂ“‘ Pin Notes

BUS

Zero Crossing Enable ZCE 1 AN PWM |16 SEN Hardware MUTE
NC 2 RST |INT 15 NC
SPI Chip Select CS 3 CS RX 14 NC
SPI Clock SCK |4 SCK |TX 13 NC
SPI Data OUT SDO |5 MISO |[SCL 12 NC
SPI Data IN SDI 6 MOSI [SDA |11 NC
NC 7 3.3V |5V 10 5V Power Supply
Ground GND |8 GND |GND |9 GND [Ground
Onboard settings and indicators
Label Name Default Description
LD1 PWR - Power LED Indicator

Volume Click electrical specifications

Description Min Typ Max Unit
Logic Level Supply Voltage - 5 - V
Operating Supply Voltage - +5 - \Y
Total Attenuation Range - - -95.5 dB
Programmable Gain - - +31.5 dB
Step Size - 0.5 - dB
Operating Temperature Range 0 25 70 °C

Software Support

We provide a library for the Volume Click as well as a demo application (example), developed
using MikroElektronika compilers. The demo can run on all the main MikroElektronika

development boards.
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Library Description
The library covers all the necessary functions to control Volume Click board™.
Package can be downloaded/installed directly from NECTO Studio Package
Manager(recommended way), downloaded from our LibStock™ or found on mikroE github
account.
Key functions:
» void volume_cfg_setup ( volume_cfg_t *cfg ); - Config Object Initialization function.
e err_t volume_init ( volume_t *ctx, volume_cfg_t *cfg ); - Initialization function.
» void volume_default_cfg ( volume_t *ctx ); - Click Default Configuration function.
Examples description
This example sets up the device and performs volume turn up and down.
The demo application is composed of two sections
The full application code, and ready to use projects can be installed directly from NECTO Studio

Package Manager(recommended way), downloaded from our LibStock™ or found on mikroE
github account.

Other mikroE Libraries used in the example:
e MikroSDK.Board
e MikroSDK.Log
e Click.Volume

Additional notes and informations

Depending on the development board you are using, you may need USB UART click, USB UART
2 click or RS232 click to connect to your PC, for development systems with no UART to USB
interface available on the board. The terminal available in all MikroElektronika compilers, or
any other terminal application of your choice, can be used to read the message.

mikroSDK

This Click board™ is supported with mikroSDK - MikroElektronika Software Development Kit. To
ensure proper operation of mikroSDK compliant Click board™ demo applications, mikroSDK
should be downloaded from the LibStock and installed for the compiler you are using.

For more information about mikroSDK, visit the official page.
Resources

mikroBUS ™
mikroSDK

Click board™ Catalog
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https://libstock.mikroe.com/
https://github.com/MikroElektronika/mikrosdk_click_v2/tree/master/clicks
https://github.com/MikroElektronika/mikrosdk_click_v2/tree/master/clicks
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Click boards™

Downloads

CS3310 datasheet

Volume click 2D and 3D files

Volume click schematic

Volume click example on Libstock

LT3032 datasheet

Mikroe produces entire development toolchains for all major microcontroller architectures.
Committed to excellency, we are dedicated ro helping engineers bring the project development up to speed and achieve outstanding results.

150 27001: 2013 certification of informational
security management system.

150 14001: 2015 certification of envirenmental
management system.

1S0 5001: 2015 certification of quality
management system (QMS).

ISOQAR OHSAS 18001: 2008 cerfification of occupational
| recisteren | health and safery management system.


https://www.mikroe.com/click-boards
https://download.mikroe.com/documents/datasheets/CS3310_datasheet.pdf
https://download.mikroe.com/documents/2d-3d-files/volume_click_2d_3d_files.zip
https://download.mikroe.com/documents/add-on-boards/click/volume_click/volume-click-schematic-v100.pdf
https://libstock.mikroe.com/projects/view/4257/volume-click
https://www.analog.com/en/products/lt3032.html#product-documentation
http://www.tcpdf.org

Mouser Electronics

Authorized Distributor

Click to View Pricing, Inventory, Delivery & Lifecycle Information:

Mikroe:

MIKROE-4450


https://www.mouser.com/mikroe
https://www.mouser.com/access/?pn=MIKROE-4450

