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ABSTRACT

Dynamic range compression is widely used in music production. It is the process of
mapping the dynamic range of the audio signal in to a smaller range. There was many
technology implemented to made the attenuator of the dynamic range compressor such as
OPTO, FETs and VCAs. PWM is an alternative design of the dynamic range compression, which
has its own characteristics. PWM dynamic range compressor reduce the average energy of the
audio signal by controlling its duty cycles. In this project, we are implementing the PWM

compressor in real time circuit simulation software, iCircuit.
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2 Input
l Reference signal
0 1
2 ; ;
0 5m 15m 20m
% R 1 | I f T 1’“ B
4 ; { |
i J | i
3 | |
| | | |
1 1
2 ' I ' | |
| ] i
" i I : ?
of L U Ml % Lo - e, N N V) - .
-1
0.0000 5.0000m 10 0000m 15.0000m 20 0000m
Time (s)

Ul 2.2 mawsudisudyuaumdouivdyaiudunm Weaadnin PWM
i1 : https:/bit. ly/2RQoPLY

a Y W e = oa v o €
Msuean@erunIeRad (PWM) iWunszuiunisuegianiiivuinnnuninaiadi
q" 1 s s o s A s A o
Tuadfivrunvesdygrnudi annsaasislalpemaihdyginaumasy wavdyaaund
v v v & =l = v
ulimIvguANUNTITBINadu YT U U

24  pouwnsawasInlnlad (compressor topology)

€ ° v & aa <
NN308NLUUNATABINIADS anansaduunlally 2 35n1s fe feed forward uae
feedback Faduniswisnnawiulunisuendyarsilumuauednsvensvesdyyioneryinm



2.4.1 Feed-Forward Topology

GAIN CONTROLELEMENT OUTPUT

AUDIO INPUT <v>

CONTROL VOLTAGE

DETECTOR

(AUDIO TO)
(CONTROL VOLTAGE CONVERTER)

THIS CONFIGURATION REQUIRES A WELL KNOWEN
RELATIONSHIP BETWEEN THE CONTROL VOLTAGE AND
HOW MUCH GAIN REDUCTION IS TAKING PLACE

WE MUST COMPUTE THE AMOUNT OF GAIN REDUCTION

gﬂﬁ 2.3 N1599NWUUABNINTAWDTULUY feed-forward
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3.4.4 Pulse Width Demodulator
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uni 5
d3UnaN1TIUASUBLAUB ML

5.1  Wisuiisumalnsawasnaantuuiuaauwsawsussnnay

Types Max Gain Attack Time (ms)  Release Time (s)
Reduction (dB)
Optical 25 30 2
FETs 40 0.8 1.1
VCA 100 5 -
PWM 20 6 1

A15°199 5.1 as1ulTsuiisunsunTawaivilnmnige

Optical compressor mmmmmuﬁmt‘gﬁmgqq (Max Gain Reduction) l¢ 25 dB il

. = = a Aaa ol W | = = = =
attack time ﬁ'mejmwaq 30 Waaum ‘U’Iﬁ?jﬁﬂmqﬂﬂ‘i:ﬁm“/] Uzl release time 2 1 919
ldmnzandmsudygrudssisssinm

FETs compressor diAnanneudyn nigedn (Max Gain Reduction) # 40 dB 1nni

Optical compressor wawdl attack time 5afguiloiisuiunoumsawasynUssmiina 12
71 0.8 Tad3u7 Ul release time fiduifive 1.1 Funil

VCA compressor mm'ﬁaaﬂwauﬁmmwmmmﬂﬁajﬂi%amstama%nﬂﬂismwﬁﬁnm
71 100 dB waedl attack time fireudhuda fie 5 Tad3unit warliiitesdnlunsden
release time LLGimﬂﬁﬁﬂm@wqwﬁ WU VCA compressor # Total Harmonics Distortion
figaunn uawiin artifact distortion Lﬁaﬁmiujﬁauuﬂaasxﬁuﬁmmmmwu (control
voltage) BN Uar PWM compressor lalifin distortion iefinnsiudsunassesu
qEYUIUAIUANDE AU

PWM compressor ﬁaaﬂLLUUﬁﬂ“nua’lmﬁaluﬂ’l‘iaﬂwauﬁwumjm (Max Gain
Reduction) ﬁaaﬁqm'luﬂammawa%m‘uﬁm IngUszAnsnmlunmsanmeudygyinuns PWM
compressor *‘ifuagjﬁ’umwu,aiutiﬂumwauauawaaaﬁmﬁ LLaxmm?ﬁﬁ%‘luﬂﬁuag‘]l,ammm
NI9dtyyaunad uel Gain Reduction 20 dB ieanelunisldausudes

PWM compressor floanuuuanunsausue attack time ‘Lﬁl,%';ﬁ?jm 6 fiaaui &
AnudalndiAesiu VCA compressor il attack time 57q0 5 Tadiunfl uazdl release time

WNTige 1 Fud
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T iiwasaegues PWM compressor dlanulndlfsaiuasuinsaes
Usztamdus awnsadhundududenlunmisléaureumsaweslunmswauides fidasnisany
warnvatevesgunsalls

52 dsunanisanfiuanu

lavinsAinwiuageanuuy dynamic range compressor Uszlan PWM selusunsy
iCircuit uagaglidursasdunuy dnausidussdruiuiuiom

1993 PWM compressor fioonuuu duszavsnmiiesnenavaunsauunldesune
Lﬂuaaﬁmmﬁlﬁaﬂwmmzau wideraaiinmsilunaassuugunsniads uasiunludiuves

v I ] = -t o o
envelope detector TaursanouauasransitIuAaInuaIunIil waswaun i
ABUWNSAWDS A@11n3aUsUNIsTwes ratio 1e winflaudeen1siiluadnuneas

18



UITUIUNTN

[1] Ethan Winer. “The audio expert : everything you need to know about audio”.
Oxford. Elsevier Inc.

[2] Bob Metzler. “Audio Measurement Handbook”. Second Edition.
Oregon. Audio Precision Inc.

[3] Douglas Self, Richard Brice, Ben Duncan, John Linsley Hood, lan Sinclair, Andrew Singmin,
Don Davis, Eugene Patronis, John Watkinson. “Audio Engineering : Know It All”.
Oxford. Elsevier Inc.

[4] Dave Hill. “Why A PWM Compressor”. [online]
Available: https://bit.ly/2MCcbRx

[5] Dave Hill. “Analog Compressor And Some of The Bits that make them What They
Are”. [online]
Available: https.//bit.ly/2TiJ48g

[6] Michael Massberg. “Investigation in Dynamic Range Compression”. [online]
Available: https://bit.ly/2DDgcCA

[7] Moore, Austin, Till, Rupert and Wakefield, Jonathan P. “An Investigation into the Sonic
Signature of Three Classic Dynamic Range Compressors”. [online]
Available: https://bit.ly/2CQj2T1

[8] Dimitrios Giannoulis, Michael Massberg and Joshua D. Reiss. “Digital Dynamic Range
Compressor Design - A Tutorial and Analysis”. [online]
Available: https://bit.ly/2HzfASt

[9] Fred Floru. “Attack and Release Time Constants in RMS-Based Compressors and
Limiters”. [online]
Available: https://bit.ly/2UkkLHg

[10] Predrag Pejovic. “Peak Detector and/or Envelope Detector”. [online]
Available: https://bit.ly/2RieREP

1%





