
Application Note 

Synaptics Sound Stage Expansion for 
Headphones  

Abstract: This document describes the Synaptics Sound Stage Expansion 
algorithm for headphones, supported by the Synaptics CAPE DSP engine. 
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1. Overview 
Synaptics offers a range of playback audio experiences using advanced digital signal processing 
(DSP) algorithms. 

The Synaptics Sound Stage Expansion (3D Spatializer) algorithm enhances the stereophonic 
headphone listening experience by digitally manipulating the left and right channels of an incoming 
stereo audio stream to create a 3D-like experience with a wider-than-normal sound stage. 

 
Figure 1. Normal Sound Stage 

 

 
Figure 2. Synaptics Enhanced Expanded Sound Stage 

This algorithm is supported by the Synaptics CAPE DSP engine. 

The 3D Spatializer creates the perception that playback audio originates from locations outside the 
headphones or loudspeakers. It enhances stereo input by digitally processing the original left and 
right channels.  

The module supports two operating modes:  

• Phantom Speaker mode  
• 3D Immersion mode (reserved mode; unavailable) 

If the input audio is monophonic, no processing is applied. 
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1.1. SPATIAL_CMD_PARAMS 
The command data consists of one SpatialParam structure containing: 

• int32_t mode – Operation mode. 0 = Phantom Speaker mode. 
• int32_t delay_phantom – Delay used by the algorithm, specified in samples. The 

maximum value is 16; the default is 4. 
• q23_t input_spread – Controls the spread of the sound field. 
• q23_t gain_phantom – Controls the gain of the phantom signal mixed into the main signal. 

 

golem::sendcmd <APP> <module> SPATIAL_CMD_SET_PARAMS \ 

                                 {<mode>, <delay>, <spread>, <gain>} 

golem::sendcmd <APP> <module> SPATIAL_CMD_GET_PARAMS {} 

 

 

The valid range for spread is:  

[0 .. 0.99] 

The valid range for gain is:  

[0 .. 0.99] 

1.2. Module Control Commands 
The following commands to control the Sound Stage Expansion are: 

• Disable:     

golem::sendcmd PLBK 2 MODULE_CMD_SET_ACTIVE {0} 

• Activate:    

golem::sendcmd PLBK 2 MODULE_CMD_SET_ACTIVE {1} 
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1.3. Example Tuning Command 
The tuning parameters are set by:  

 

golem::sendcmd PLBK 2 SPATIAL_CMD_SET_PARAMS   

      {0, 4, (q23_t)0.875, (q23_t)0.58} 

 

Using the Synaptics Audio Station (SAS) tool, users can tune these parameters together with the 
playback equalizer to achieve the desired sound state expansion effect. 

Note that the Sound Stage Expansion algorithm modifies the playback frequency response. 
Therefore, equalizer (EQ) tuning is a necessary step to achieve the desired playback audio 
performance. 

Synaptics Product Applications Engineers are available to assist with tuning and optimization to help 
ensure project success. 
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Copyright 

Copyright © 2026 Synaptics Incorporated. All Rights Reserved.  

Trademarks  

Synaptics and the Synaptics logo are trademarks or registered trademarks of Synaptics Incorporated in the 
United States and/or other countries.  

All other trademarks are the properties of their respective owners. 

Contact Us 

Visit our website at www.synaptics.com to locate the Synaptics office nearest you. 

PN: 506-001683-01 Rev A  

 

 

Notice 

Use of the materials may require a license of intellectual property from a third party or from Synaptics. This 
document conveys no express or implied licenses to any intellectual property rights belonging to Synaptics 
or any other party. Synaptics may, from time to time and at its sole option, update the information 
contained in this document without notice. 

INFORMATION CONTAINED IN THIS DOCUMENT IS PROVIDED "AS-IS,” AND SYNAPTICS HEREBY DISCLAIMS 
ALL EXPRESS OR IMPLIED WARRANTIES, INCLUDING BUT NOT LIMITED TO ANY IMPLIED WARRANTIES OF 
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE, AND ANY WARRANTIES OF NON-
INFRINGEMENT OF ANY INTELLECTUAL PROPERTY RIGHTS.  IN NO EVENT SHALL SYNAPTICS BE LIABLE FOR 
ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, PUNITIVE, OR CONSEQUENTIAL DAMAGES ARISING OUT OF OR 
IN CONNECTION WITH THE USE OF THE INFORMATION CONTAINED IN THIS DOCUMENT, HOWEVER CAUSED 
AND BASED ON ANY THEORY OF LIABILITY, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER 
TORTIOUS ACTION, AND EVEN IF SYNAPTICS WAS ADVISED OF THE POSSIBILITY OF SUCH DAMAGE.  IF A 
TRIBUNAL OF COMPETENT JURISDICTION DOES NOT PERMIT THE DISCLAIMER OF DIRECT DAMAGES OR ANY 
OTHER DAMAGES, SYNAPTICS’ TOTAL CUMULATIVE LIABILITY TO ANY PARTY SHALL NOT EXCEED ONE 
HUNDRED U.S. DOLLARS. 

 

 

 

2. Revision History 
 

Revision Description 

A Initial release. 
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