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Three Significant points of the graph and the controls for them.
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Three Significant points of the graph and the controls for them.
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Compressor Response over time controls

= 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.
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Location in Parameter RAM

= These next sets of slides show where all these controls can be found in Parameter RAM and more
detalil 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)

: Capture . .
m-| 2 = Spline points, (not all are shown
’
Address Data Hex Data 8.24 Data 32.0 Param Mame Cell
24 0x01, 0x00, 0x00, 0x00 1 16777216 points Compressorl _\ . .
5 0L 000 000,000 1 16777216 = |f the point of the compression
% 0x01, Ox00, 0x00, 0x00 1 16777216
27 0x01, 0x00, 0x00, 0x00 1 16777216 M M H
o nw curve is at unity gain then the
29 0x01, 0x00, 0x00, 0x00 1 16777216 . @ _—
30 0x01, 0x00, 0x00, 0x00 1 16777216 b 1 8 24 f t
31 Uiﬂlj U:UUj Dzﬂﬂ: UEDU 1 16777216 n u m er IS I n . O rm a
32 0x01, 0x00, 0x00, 0x00 i 16777216
33 0x01, 0x00, 0x00, 0x00 1 16777216 . .
34 0x01, 0x00, 0x00, 0x00 i 16777216 If th p
35 O:Ulj uiuaj uiuo: uiuu 1 16777216 > ere 1S compression or
36 0x01, 000, 0x00, 0x00 1 16777216 . .
7 001000, 000,000 § 16777216 expansion, then there is a
38 0x01, 000, 0x00, 0x00 1 16777216
39 0x01, 0x00, 0x00, 0x00 1 16777216 1 1 1 1
Yo e multiplication gain factor.
41 0x01, 0x00, 0x00, 0x00 1 16777216
42 0x01, 0x00, 0x00, 0x00 1 16777216 L
43 0x01, 0x00, 0x00, 0x00 1 16777216
4 oarowomoe ——— = The DSP code will interpolate
45 0x01, 0x00, 0x00, 0x00 1 16777216
46 0x00, 0xC6, 0x09, DxDE  0.7735881 12978654 I th t b t th
47 0X00, OXEC, OxA2, 0BC  0.5493581 9216700 values at are petween ese
48 0x00, 0x63, OxDF, Ox1D  0,3901232 6545181 .
49 0X00, Dxd6, DYEC, OxS3  0,2770435 4648019 curve p oiIn tS .
50 0x00, 0x32, DXED, 0x99  0,1967407 3300761
51 0x00, 0x23, 0xC4, Ox4F  0,1397142 2344015
52 0x00, 0x19, Ox66, 0x4A 0.09921706 1664586 - H
53 UXUUj UXle DXU?: Ox8F 0.07045835 1182095 > Th IS C u rve IS Cal Cu |ated by
54 0x00, 0x0C, DxCF, 0x21 0.05003554 839457 . . . .
55 0x00, 0x09, 0x18, OxA7 0.03553241 596135
56 Uzl][l: U:Uﬁj Ui?ﬁ, UiF\E 0.02523315 423342 S I g m aStu d I O u SI n g a S p | I n e
57 0x00, Ox04, 0x96, 0x59 0.01791912 300633 - agw
s8 0x00, 0x03, Ox41, 0xFS 0.01272517 213493 fu n Ctl O n utl | |ty_
59 000, 0x02, 0x50, 0x3A 0.00903666 151610
60 0x00, 0x01, OxA4, 0x91 0.006417334 107665
61 0x00, 0x01, Ox24, OxAA 0.004557252 76455 -
& i, 160, G el |G 0NEA0T I = Note: The points can be saved
63 0x00, 0x00, 0x96, 0x5E 0.002298236 38558 __/

B 1 1. v from this window into a file for

bl laarab Athibad WM am rnarkad Ciarn aChiadia B asin Drmiasb=AARALITARD Dasin Claran lamobifal bdatar bdiba darnmeai
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Parameter Memory for the Compressor (second part of the memory locations)

i Capture
| m- | 2]
address Data Hex Data 8.24 Data 32,0 Param MName Cell

42 0x01, 0x00, 0x00, 0x00 1 16777216 _\
43 0x01, 0x00, 0x00, 0x00 1 16777216
44 0x01, 0x00, 0x00, 0x00 1 16777216
45 0x01, 0x00, 0x00, 0x00 1 16777216
46 0x00, 0xCé, 0<09, 0xDE 0.7735881 12978654
47 0x00, 0x8C, OxAZ, 0xBC 0.5493581 9216700
45 0x00, 0x63, 0xDF, Ox1D 0.3901232 6545161
49 0x00, Ox46, OxEC, 0x53 0.2770435 4648019
50 0x00, 0x32, 0xSD, 0x99 0.1967407 3300761
51 0x00, 0x23, 0xC4, Ox4F 0.1397142 2344015
52 0x00, 0x19, Ox66, Dx4A 0,09921706 1664586
53 Ox00, Ox12, 0x09, OxE8F 0,07045835 1182095
54 0x00, 0x0C, 0xCF, 0x21 0,05003554 839457 . =
S 00009, 0I5, 04 00854 596136 - Splme points, (not all are shown)
56 0x00, 0x06, 0x7S, OxAE 0,02523315 423342
57 0x00, Ox04, 0x96, 0x59 0.,01791912 300633

P ooDmomom  Owes 560 = After the Spline Points is where
61 UXUD:UKUI:UKZA:UKP.A 0:004557252 76458 >_ the Compressor parameters are

62 0x00, 0x00, 0xD4, 0x18 0.003236294 54296

63 0x00, 0x00, 0x96, Ox9E 0.002298236 38558 f b I
64 0200, 0x00, Ox6a, 0xF6 0.001632094 27382 Sto re d O r u Se y eXte rn a.
65 0x00, 0x00, 0x48, 0xFS 0.001159012 19445

22 0x00, 0x00, 0x35, OxF1  0,0008230805 ;2329 m ete rl N g or mon Ito rl n g Of th e

0x00, 0x00, Dx26, Ox4E 0.0005844831

68 Ox00,0x00,0x1B,0x34  0.0004150867 6964
69 0x00, 0xD0, Ox13, 0xS1  0.000294745 4945 com p ressor.

70 0x00,0x00,0x0D, 0xB8  0.0002093315 3512

n 0x00, 0x00, 0x09, OXBE. 0000148654 2494

72 0x00,0x00,0x06, 0<EB  0.00010S5598 1771

73 Ox00,0x00, 0x04, OXEA  7.498264E-05 1258

74 Ox00,0x00,0x03,0<7D  5.322695E-05 893

75 Ox00,0x00, 0x02, 0x7A  3.778934E-05 634

76 Ox00,0x00, 0x01,0xC2  2.682209E-05 450

77 0x00, 0x00, 0x00, 0x02 2 A Compressor1

78 0x02, 0xA3, 0x23, OxD6 44245974 %_lo Compressor

79 0x00, 0xC4, 0xFB, Dx3E 12909374 Y Compressor1

80 0X00, 0x7C, 0x49, Dx70 04854956 8145264 Compression Compressort ___—

a1 NN NNl Qe DAl nnnzaniar> 4n»ag TrORIST I ewal ANALOG
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Parameters for the compressor response over time behavior.

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

Ll LI, LI L2, L
124 000, 000, 000, Ox00
125 001, 000, Ox00, 000

126 001, 0x00, 000, Dx00
127 000, 000, 000, Dx02
128 000, D300, 0x1C, 0xC0
1249 000, D300, 0x10, Oxdd
130 000, 0300, 000, D20
131 000, 0x16, 0x00, 0xE7
132 000, 0300, 0x00, 000
133 000, 0300, 0x00, 000
134 000, 000, 000, Dx00
135 000, 000, 000, Dx00
136 000, D300, 000, Ox01
137 000, 0300, 000, Ox01

Used by the |
DSP program,
Do Not Change

10 ©2018 Analog Devices, Inc. All rights reserved.
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Compressor Parameters for compressor monitoring

ow WA WAL WA ) WA RPN D
77 0x00, 0x00, 0x00, Ox26 2.264977E-06 30 -4 Compressor |
78 0x26, 0x74, Ox1E, Ox02 38.45358 645144066 % _lo Compressor 1
79 0x00, Ox34, 0x39, 0x69 0.204001 3422569 ¥ Compressorl
a0 0x00, Ox20, 0xF3, 0x87 0.1287159 2159495 Compression Compressor |
a1l 0x00, 0x00, 0x9D, Ox61 0.002401412 40289 TCONST Lewvell

= 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.

ANALOG
DEVICES
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Sidechain Signal Processing Inside the DSP

Attack, Decay The result is

InputL  — RMS Value and all Time taken from the
— Calculated — Constant \ 80-bit wide
Input R Calculations are accumulator and
performed IS split into two
Input Attenuation 32 b!t va}r_lables,
Left justified
Hi 32 bit Word Lo 32 bit Word
64 <« » 33| | 32 <« » 01 i«
Moved
To
VParameter RAMV
X X Lo
- ANALOG
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Parameter Formats and Calculations

= The following slides

13

will detall the Attack,
Hold and Release
parameters and how
the numbers in the
GUI window are
translated to the DSP
parameters.

©2018 Analog Devices, Inc. All rights reserved.
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Hold Parameter

= 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.
140 LE, Lo, uug, g [N | Q300000 Jai Mg L
Hold [mz) 149 0=00, 0x50, 0x00, 0x00 0.5 G385605

150 0=00, 0x01, 0x56, 0x39 0.005221903 a76e09 kc HF Limiter
151 O=00, Ox00, 0x01, OxEQ 2.861023E-05 450 hiold HF Limiter
152 0=00, 0x00, 0x00, OxaS 1.001355E-05 165 decaw HF Limiter

|:|7 p— 153 =01, 0x00, 0x00, Q00 1 16777216 atkenuation HF Limiter

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

ANALOG
DEVICES
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Attack Parameter

15

~ 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.
| 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

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

fs = sampling rate

Attack [ms) 148 000, 080, 0x00, 000
H‘ 149 000, 0x80, 0x00, 000

L 5t 000, 0x04, 0xE4, 0x5E
151 000, 0x00, 0x5D, 0xC0

|:| m 152 000, 0x00, 0x7B, 0x85

= Step 1: dBps = 20,000/ (X * In(10))
= Step 2: Tc = 1.0- (10" (dBps / (10*fs) ) )

©2018 Analog Devices, Inc. All rights reserved.
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Release (Decay) Parameter

~ 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.
| 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

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

fs = sampling rate

Release[ms) ‘ 150

151
152
153
‘ 154

[ =

= Step 1: dBps = 20,000/ (X * In(10))
= Step 2: Release = dBps / (96*fs)
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