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Standard Compressor Meter 
variables and calculations for the 
Sigma300 and 350 processors.
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Overview
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Click here to 
open Up the 

control window

Switch to 
Turn on 

Level meters



Compressor Transfer Function
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Compression 
Spline Curve.

It details the gain
Change verses

Level

Controls that
Change the 
Spline curve



Three Significant points of the graph and the controls for them.
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Threshold
Controls the 
knee point.

Expander 
controls the 
bottom point

Compressor controls 
the top point

Knee
Controls the 
smoothing 

around the knee 
point.

► All of these 
controls affect the 
calculation of the 
gain factors along 
the spline curve. 
These are 
calculated by 
SigmaStudio and 
downloaded to 
the DSP in real 
time. Once the 
spline curve is 
downloaded it is 
not changed by 
the DSP program. 



Three Significant points of the graph and the controls for them.
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Input Gain controls
The bottom scale

► The Input Gain control 
lowers the gain of the 
input signal before it is 
fed to the rectifier 
entering the sidechain. 
This makes the 
sensitivity of the 
sidechain change.

► This is a parameter 
that is stored in the 
DSP and the gain 
calculation is 
performed by the DSP



Compressor Response over time controls
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These controls only change 
parameters in the DSP

► These controls affect the 
how the sidechain final 
gain factor is calculated 
and they change over 
time. Attack changes 
how fast it rises, Hold is 
the time the value holds 
after the input signal 
reduces and Release is 
the amount it reduces 
over time when the input 
signal lowers in level 
after the Hold time 
expires.



Location in Parameter RAM

► These next sets of slides show where all these controls can be found in Parameter RAM and more 
detail of how they function

► These can be found by opening the Capture window in SigmaStudio and selecting the “Params” tab 
at the bottom of the window. 
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Parameter Memory for the Compressor (first part of the memory locations)
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► Spline points, (not all are shown)
► If the point of the compression 

curve is at unity gain then the 
number is “1” in 8.24 format

► If there is compression or 
expansion, then there is a 
multiplication gain factor.

► The DSP code will interpolate 
values that are between these 
curve points.

► This curve is calculated by 
SigmaStudio using a Spline 
function utility. 

► Note: The points can be saved 
from this window into a file for 
use by a controller.



Parameter Memory for the Compressor (second part of the memory locations)
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► Spline points, (not all are shown)
► After the Spline Points is where 

the compressor parameters are 
stored for use by external 
metering or monitoring of the 
compressor.



Parameters for the compressor response over time behavior.
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Attack
Time Constant

Input Attenuation 
Factor

Hold Time

Release Time 
Constant

► These parameters 
are not located with 
the spline curve and 
the metering 
parameters. The 
top four parameters 
are meant to be 
changed by 
SigmaStudio or by 
a system controller. 
The bottom three 
are used by the 
DSP program as 
storage and should 
not be changed.  

Used by the 
DSP program, 

Do Not Change



Compressor Parameters for compressor monitoring
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► X and X_lo hold the 64 bit audio level in the sidechain signal path. (More on this in subsequent 
slides). The “X” value is usually sufficient to use as the sidechain level for metering. It is an 8.24 
format number that will go down to around -69dB. 

► Y holds the current interpolated Spline Curve value after the input signal has been processed 
through the entire sidechain. So this is the gain factor for the compression. 

► Compression is the “Y” variable multiplied by the input gain factor to result in the final compressor 
gain factor that is applied to the audio signal. So the results in the input signal being reduced by 
the input gain setting then multiplied by the gain factor. 



Sidechain Signal Processing Inside the DSP

12 ©2018 Analog Devices, Inc. All rights reserved. 

Input L

Input R
+ X

Input Attenuation

RMS Value 
Calculated

Attack, Decay 
and all Time 
Constant 
Calculations are 
performed

The result is 
taken from the 
80-bit wide 
accumulator and 
is split into two 
32 bit variables, 
Left justified

Hi 32 bit Word

64 33

Lo 32 bit Word

32 01

X X_Lo

Moved
To 

Parameter RAM



Parameter Formats and Calculations

► The following slides 
will detail the Attack, 
Hold and Release 
parameters and how 
the numbers in the 
GUI window are 
translated to the DSP 
parameters. 
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These controls only change 
parameters in the DSP



Hold Parameter
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► The number typed into the GUI box is in milliseconds. SigmaStudio will translate this into the 
number of samples using the sample rate shown at the top of the SigmaStudio window. So in 
the example shown below, the sampling rate is 48kHz so entering a “10” into the window will 
yield a value of 480 in the parameter RAM for the hold time. That will be 480 samples which is 
10ms.  

Formula:
X = the number that is entered into the GUI in milliseconds
Fs = sample rate
This parameter is just the number of samples in integer format. It is used as a counter.
Hold = fs * X/1000



Attack Parameter
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► For the Standard compressor, the parameter that is stored in the DSP is the same as all the other compressors which is derived from 
the dB/second number. What is different in this compressor is that you enter the number as a millisecond of attack or release. So what 
needs to be done is to translate the millisecond number to dBps (dB per second) then apply the formula to get the gain factor that is 
applied to every sample.

I will separate these as two different calculations.

dBps = dB per second

X = the number entered into the GUI, in this case it is the time in milliseconds.

Tc = Time Constant that is entered into the DSP parameter memory location

ln = natural log. (This will be a constant, no need to calculate this every time.) ln(10)= 2.302585093 on my calculator

fs = sampling rate

► Step 1: dBps = 20,000/ (X * ln(10))

► Step 2: Tc = 1.0- (10^ (dBps / (10*fs) ) )



Release (Decay) Parameter
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► For the Standard compressor, the parameter that is stored in the DSP is the same as all the other compressors which is derived from 
the dB/second number. What is different in this compressor is that you enter the number as a millisecond of attack or release. So what 
needs to be done is to translate the millisecond number to dBps (dB per second) then apply the formula to get the gain factor that is 
applied to every sample.

I will separate these as two different calculations.

dBps = dB per second

X = the number entered into the GUI, in this case it is the time in milliseconds.

Release = The Decay factor that is entered into the DSP parameter memory location

ln = natural log. (This will be a constant, no need to calculate this every time.) ln(10)= 2.302585093 on my calculator

fs = sampling rate

► Step 1: dBps = 20,000 / (X * ln(10))

► Step 2: Release = dBps / (96*fs)
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