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WELCOME

Congratulations on your purchase of 8 TG Electronics Finallzer.

You naw own the audio equivalent of a Fornmula One Racing Car. Have vouw ever ndden in a Anely-tunisd
racecar an g cross-ounkry rack with a prodessional dover? 1 have, s nsore exhilarating than any thems
park ride. Every comer is carcfully caleulated. Every tap omn the brake is just enoagh g make it aroumd the
curve withaut going off the road. Soch great power regquires great responsibality, and the ame = tree for
vweners af the Finalmzer. Now you'ne the driver, you can do am amdee "wheelie” amy 1ame youn want. You can
take every musical carve at [0 naph.. bl sk pourselt: "is this the right thing for my muose™?!

This hoaklet i about both amdse phiksophy amd fechnology. & good engimeer must be musical. Knowing
"whal's right for the niusic” 1s an essential part of the masienng process. Masbering is a bine crafl leamed
vver years of practice, study and caretul listening. 1 hope that this beaklet will help yon on thal joumey.

Bob Katz
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GETTING STARTED

Mastaring ve. Mixing

Mlasbering requires an entirely different "head” than mixing,.

I onece had an assastant whi was a great mix engimeer amd whaoe
wiamled Br get b mastering. S [ keft her alone o equalize a
rick album. After three hoars, she was still waorking an the snare
dram, which didn't have enough "erack”! Bul as soon as 1 walked
in the moom, | could hear something was wrong with the vocal.
Which brings vs 1o the first pinciple of mastenng:

Every aciiom affects everything, Even touching the low bass
aitects the perception of the extreme haghs.

Mlastering is the art of compromise; knowing what's possible and
impassable, and making decsions aboual whal's most important i
the music, When you waork on the bass drum, you'll alect the
hass for sare, sometimes foar the better, sometimes worse. IF the
hass dnam 15 laghtl, yow may be able to fix ot by "getting ander the
hass" a1 somewhere umder 60 He, with careful, selective
equalization. You may be ahle o counteract a problem i the
haiss imstrument by dippang around S0, M, T but this can afbsco
the hrw emd o the vocal or the piane or the guitar - be on the
loakoomat b sech imleractions. Samelmses you can'l el if a
probdem can be dixed antil youw trys dan't promise your clent
miraches. Experience s the best teacher

Think Hollstlzally

Hedire mastenng, listen caredally 1o the performance, he
message of the music. In many music genres, the vocals message
15 maasl imparant. In olber styles, it's the thythm, in sonse i's
mtended distortion, and so on. With thythmic music. ask
wimrsell, "what can | do 1o make this music mone excitimg™ With
ballads, ask "is this music aboual inlimacy, space, depth, ensotion,
charisma, or all of the abowve™! Ak, "How can | help this music
b communicate beder o the audsence™ Alwiays stan by leaming
the emation and the message af the chients music. After thal, you
can break it down inte details such as the high freqoencaes, or the
kv Erequenciies, but relate your decisions do the intended
message of thie music.

Homee chients send o "psewdo-naastered” denwmstralzom CT
illustrating their goals. Even af you doa't like the soumd an their
redirence, or wa think v can da beter, caretally study the
virtues of what they've been listenimg . Daring your masbering,
redir hack to the original mix; make sune you hawven't " fixed”
what wasn't broken in the st place. There is no "one-size-fis
all” setting,, and each sony shouald be approached from scratch.

In vdher wands, when switching b a new song, bypass all proces
sirs, aml lisken 1o the new song in s naked glory o confirm i
meeds 1o b taken in the same or different direction than the
previms number. Likewise, a5 you gain experence, you may
want o “tweak” the "pres=1s” in wour equipment. Presets ane
designed o make suggestiions and provade good slarting poinls,
Bt thiy are not eoe-size-His-all and shoukd be adjposted secarding
ber thee program material and your personal taste. The Wisard
tanction of the TC dynamics processors may be a betler way of
eslablishing a sarting poand than a stabic preset. Listen caretully
tir the results of the Wizand and study what 5t has dome amd how,
thiem, et your ears b the final musical judge.

When you ask your spouse to turn the TV
down a touch - do you mean only 1 dg?



YOUR ROOM -YOUR MONITORS

Very Tew recording studlos are sultable for mastering.
For optimal mastering, use a differamt room tham your
recording studlo or room. The typleal recording control
rooim has nolsy fans, a large console and acoustic
obstaclas that Imtarfare with evaluation of sound.

With bew exceptions, you won'l fimd near-f3eld mondors ina
professional mastering room. Mo htile speakers, cheap speakers,
albernative monitors. Instead, there's a simgle set of high guality
loudspeakers. The loudspeaker-room interface ina mastering
ronan 1% highly refimed, and the masienng engineer uned oo
their souncd. so that he'she knows how the sound wall translabe
aver o wide variety of sysbems.

What's wrong with near-fleld monltors?

Mear-freld momitoring was devised 10 overcome the interference
af pear cantrod-reom acousties, but i's far from perfsst. In nany
cantrinl rooms, with large consales and rmck gear, the seund from
the "ideal” big speakers bounces from these surfaces, producing
inberior quality. Beflactons from the back of the console are
aften neglected. Even with absorptive treatment, you can't defeat
the laws of physics: some wavelengths are going to reflect. Bat
nizar-fleld monitors mounled on consale meter hridges ane nat
necessarly cures. Mearby surfaces, especially the console itself,
cause comb filtering, peaks and dips in frequency response.

The mix engineer may iry K compensale for problems which ane
really cansed by nwmibring acousics; resuliing m recondings
with boomy or weak hass, peaks or dips (suckouls) in the midange,
thumpy hass drums, and w0 an.

Sound ravels over mone than one path from the loudspeaker o
your ears - the direct path,, and ane or more reflected paths,
espeecially thie bowance off the consale. That redlected path s 5o
prchlematic that it's almoest mmpessible g locate neardield
mamibars without breaking a fundamental scomstic rule: The
length af the reflected sipnal path 1o the ears showld b at least 2
i 3 imes thee direct signal path.

Very few near-field moniiors pass the "hamdwidih amd
campression fest”. Almost pone have sufficient low freqoency
responsi o judge bass amd subsonic problens, and very few can
tzlerate the insananems ransients and poscer kevels of music
withau! manitar eompressaon. 1 your moniors are alneady
compressing, how can you judge your own use of compression?
Mear-field mamitoring also exaggerates the amount of reverhbera
e and left-right separation m a reconding. Clienls ane odben
surprised to leamn their singer has far Jess reverh than they had
thaught, and the spund less stereaphomic when they hear the
recarding played with more-normaal monitorng. Yis, the best mix
engineers hive leamied how o work with near-feeld mondors and
memtally campensate for therr weaknesses, bul these same mix
enginsers know hetter than 1o masier in that environment.
There's no excuse for monilor weakness m a maslering room.

Subwoofers

Subwondiers, ar prime loudspeakers with infrazonse response, are
esgential for a gomd mastenny studio, Viocal P opops, subaay
rumbile, micraophene vibrations, and other distartions will b
missed without subwoaters, mat just the kravest potes of the bass.
Proper subwondeer setup regquires knowledge and specialized
equipmaent. 've beem in boo many shsdios wherne the subs are
imsccurabely adjosted, usually "ton hat™, in o vain atbenapt b
impress the client. Bul the resulls won’t translate when the subs
are meorrectly adjusted.

Room Acoustics

Whether vour kudspeakers are mounied in sodiis, or i "inee
space”, o propery designed rmoom must have no inberfering
sarfaces hetween the loudspeakers and your ears. SBscandary
reflections will be carefully contralled, amd the dimensions of the
o ardl solsdity of the walls defined. A pood mastienng meam
should be at least 20 feed long, preberably 30 feel, and the
nwmibors, i noed in sobfits, anchored B the floor, and placed
several Peel from walls and comers. Theres obviously a lot nsore
1o this part of the stary. bal the boltom line = o get an acousbic
qmsaltant unless woa really know what you'ne daing.

Montor Translation

Masbering engineers have long age beamed that the widest-range,
muisl accurate hnsdspeakers translate fo the widest variety of
alternate playvhack systems. I you Bellow all of the abeve in your
masbering room, your masters will translate 1o the najority of
sysbemas ol there, (ood mastering engineers hat the mark the
first timee, heter than 7 times out of 14k

Monftoring Lewvels and Fletcher-Munson

There 1s a scientihic reason for nod monatonng oo loudly. The
Fletcher-Munson equal loudness contours rewveal that the buman
war does mt have a linear response @ hass emergy. The husder
wyou nsmibor, you can be fooled imlo thinking a prisgram has mare
hass enerpy. Thus it s extremely mmportant fo il al
approximately the same level as the wlimate sdener 1o wour
recirding,. Mo matter how good youar mondtors, if you tam

them wp 1o far, then you wall put geo little bass mias the prsgram,
and vice versa.

When you go to 8 concer, do you herdify an
80 Hz resonance wmder the third balcony?



METERING

Truth In Metering

1999 markes the Sieh anmiversary of the YV Meter standard, yet
many people still don't know bow b resd a %17 Despite all v
dedects, the WU meber has survived becaase it works. The VL
maeler, with s 3 millisecond averaging time constant, is closer
1o the loudness-sensing of the buman ear, while sample accurate
peake-resding meters tell you nothing excepd whether the
capabilities of the digital mediom ane bemg exceeded.

Tw different programs, bath reaching (f dBFS on the peak meter,
can souml 10 dB {or more) apant in loudness! This makes an
averaging meler an essential supplement o the mastienng
engimeer’s cars, Some meters have dual scales, displaying hoth
average amd peak.

While mixing or masiening, use the average meler and glanos at
the peak meter. For popular nmusic mastering. here's a conservative
calibration setiing that will help 1o produce masters in a smmilar
hallpark 1o the hest-sounding C0% ever made: With sme wave
tlone at - 14 dBEFS, adjust the averaging meter 1o read ZERC. 1P
the averaging meter reaches 0 an typical musical peaks, and
accasionally +3 or 44 on extreme sustamed peaks, ywou're
probably nght in the ballpark. Every decibel of menzased average
lewel neeans that considerably mare than 1 dB additienal
oompression has been applied: which maght or might nod be the
perdect thing for wour Kimd of music. Lasten and decide.

Thie Ear Is Tha Final Judge

Wide dynamic mnge materal, ssch as clisical mosie, Bk mosic,
some joa iand other styles are often mastensd wathoot any dymamics
processing ak all. In such cases, you may bind the avergmg nester
reading well below 0. This = probably not a problem ax long as the
miusk: saumds proper o the cars. Some mastering engincers working
with wide-range music recalibrate thiir averaging miters 1o -20
ABES =0 VL ar else recopmze that the avemaging meler my read
well bekray {F WL with such music. Also pealico: that nesters ane
generally not frequency-sensitive, but the hunan ear pudges
loudmess by frequency dastmbution as well as level. Thus, b
datfizrent programs reachimg 0 VL (average ) may have ditberem
loudness

Quasl-Peak Meters and Judgment of Guallty

The ear is the final arkaler of quality, bl meters can help. The
VI belps demonsirate if averape levels are doa hed, bat as e
described., i requires mberpreation. An objechve measure of
quality 15 10 measune iransient ks - o see if audible peaks are
redoesd. The ear has a certam "rise dme”; we probably can't hear
the difference between a 10 mallisecond transsent and a 14
microsecond transienl

g

The digiial Peak Program Meter = foo fast; it measures
mawdihle [shem duration) peaks as well as audible ones.

A popular meter for detecting amdibde peaks 1s a guasi-peak
meber, or analog FPA, defined by an EBL siandard. 11's usually
made with analog, circuitry, but can alsa be consinacied with
digital circuits. This meters 14 millasecond mbegration 1mme 1s
much slower than the 22 microseconds of the saniple-accurate
digital PP&. Short overloads, or shon bursis of limiling can be
mamdible, s ko as 1be level on the guasi-peak meter does nit
drop.

Peaks sharber than abaut 100 ms can usually be limated without
adihle penalty. Wide range program matienal with o true peak i
average ratio of 18 o 200 dB can be trnsparently reduced o
about 14 dB. Thats one of the reasons 30 1PS analog ape is
desirahle, as 1t performas this job very well.

The Finalizer can alse do this jab, with the aid of a guasi-peak
mizker o viertty the audible peak level 1 nol coming down, and’or
the VLI meter bo see if a 14 dB peak'average Jevel is obdamed.
A rule of thumb s that shont duratxm transicnts of anprocessed
digital spurces can be ransparently reduced by 4 1o 6 di:;
bwraever, this canmt be dome with anakyg tape sources, whach
already havee remared the shost durition transsents. Any further
transiend reduwction (&g, compressionlimiting ) will nat be
transparent but may sall be esthetically acoeptabde or even
desirahlie.

Cwvear Counters and Increased Level

0 dRFS (Fs=full scali] is the highest level that can be encoded.
Mosl mastenng engimeers have discoversd thal you can odben hil
0 dBFE on a digital PPMW without hearig amy dastortion. In fact,
asmyle peak o 0 dBFS is nat dedied as an over level. Oreer
levels are measured with aver counters. Conventional wisdom
says that of three samples in a row reach 0 dBFS, then an
overlaad must have occurred semewhere between the first and
third sample. In an A/D comverter, even of the source anakyg
vidlage exceeds 0 dBFE, the end result is a stradght bine at 0
dBEFS. Hovever, the ear farpaves certain overloads. Mole that a 3
tor i sanapde over will odten e masdible with drums or percussion,
bk the sars may hear distortion with aaly a 1-sanaple over with
piamn materal. The origimal Somy digital meter established the
stamdard of 3 conbigusus samples equals an awver, bul has a dip
switch b indicate 1-ample pvers. Some enginieers conservabively
s the L-sample standard, bat Fee bad no problems with a s=1 of
g ears and a 3-sample over counter. You can ofben raise gain
by 2 ar mare dB without having o limit or conapress, when you
trust the vver counter and your ears, instead of a digial FPMW.



DYNAMICS PROCESSING

Dynamics Processing
Bath compressicn amd limiting change the peak (o average ratio
of music, and bath fools reduce dynamic range.

Compresslon

Compression changes soumd much more than miing. Think of
compression as a ool be change the mper dynamics of musee.
While reducing dynamic moge, 1 can “beet up® or "panch® low
lewel amd muid-bevel passpes 10 make a stronger musical message.

Lirniting

Limiting is an imleresting ool With fast encugh attack time (1 o
2 samples), and fairdy fast release (1 10 3 milliseconds), even
several dB of limiling can be transparent 1o the car,

Consider himiting when you wanl 1o rse the apparend
laudness of matenal withoal severely affecting s sound;
comsider compression when the material seems 1o lack punch
or strength.

Remembir, the postixm of your mendor valume cantrol has a
tremendeus effect on thess matters of judement. IF 0 sounds
proqerly "punchy”™ when you fum up the manitar, then mayhbe all
you need is b tam up the volunse mther than add another DSP
process!

It the music ssunds adequately pumchy., yet high levels are nis
appraaching ZFERO (rederence =14 dBFS) an a VI meter, then
considier limiting to raise the average level without sipnibicantly
changing the seund.

Equal-Loudness Comparlsons

EBince loudness has such an edfiect on judpgment, i is wvery
impartant o make comparsons ab equal apparent loudnies.

The processed version may seem 1o sound better only becouse it
is louder. That's what makes the Fmalbizer's unigue "matched
campar:” system sa imparant. Adjust the gain sa that there = no
apparent change in kasdness whien the processing is bypassed.
This puts everything on a "level™ playmg feld. Yoo may be
surprsed o discover that the processing is making the sound
worse, and it was all an illusion of lowdness. 1f the sound guality
i% abaut the same, then you have fo decade if you really need the
leudniss gam. Doen't join the loudness "rce” (which has no
wirmers]; make an indormed, not arbitrry, decision.

To judpe the absolute loudness of the Fmalizer, you need average
metering, amd a calibrated monior. See the appendix for
references on calibraled monsior amd metenng sysiems.

Manlpulating Dynamlcs: Craating the Impact of Muslc
Conssder this dhythmae passage, representing a picce of mademn
P Tansic:

shooby dooby doo WOT shooby dooby doo WOT. shoaby
doaby doo WOF

The accenl poind in this thythm comes an the backbeat { WP,
afben a snare drum hdt. 1§ you stroagly compress this music piece,
it might chamge 1o:

SHOORY DOOREY DOO WOP. SHOOBY DOOBY D0
WOP. SHOOBY DAY DOD WOr

This completely remaves the accent beel fram the music, which is
probably coumlerprstuctive.

A light anwoant of compresswon might accomplish this..

shooby dooby doo WOT _shooby deoby doo WOT _shooby
doaby doo WOF

which could b just what the doctor ardered far this music.

Strenpthening the subacoents may give the music even mone
imterest. Bud just bke the TV weatherperson whar puts an accend
o the wrong syllable because they've been mught o "punch”
avery senbence {"The weather FOR tomomow wall be clnsdy™).
i's wrong 1o 2o agaist the nataral dymamics of music. Unless
you'ne krying for a special edfect, and purposely creating an
absiract conaposaizon. Muoch of hip hop music, for example, s
imlemixmally absiract.._anyihing goes. inchsling any resemblance
1o the natural atfacks and decays of musical insirumnsents.

Hack to "Shooby doo”. This kind of mandipulation can only be
accomplished wath careful adjpustment of threshalds, compressor
attack and relesse fimes.

If the attack time 1= too short, the snare drum's mitial transeent
oimald be sodbened, kosing the maim sooent and defeating the
whwrke purpose of the compression.

It the releage time 1= ios long, then the compressor won't
recover fast encugh ram the gain reduction af the main accent 1o
bring wp the subaccent. I the release time 1s too fast, the soumd
will begm 1o distort.

If the combinatlon of attack and releags time 1= nol deal
for the riyythm of the muosic, the soumd wall be "sgquashed”, kader
than the soaroe, but "wimpy loud”™ instead of "punchy lowd”™.

Ir's a delscate process, requinng Bme, expericnos, skill, and an
excellent maomitor sysbem.

10



DYMNAMICS PROCESSING SEQUENCING

Here's a trick for compressor adjustment:

Fimd the approximate thresbokd Birst, with a faichy high matio amd
fast release timee. Make sure the gain reduction meler hounces as
the "syllables™ you want fo afbect pass by, Then redsos the ratio
o very low and put the release tme 1o abowt 250 ms g starl.
Fromm then on, it's a matter of fme tunmy, attsck, release and rbo,
wilh possibly a readjustmsent of the threshald. The ohgect is b pud
the threshold in between the lower and higher dymamics, so there
is o constant altematon between high and low {or na) compression
with the music. Too kee a threshokd will defzat the purpase,
which 1s 10 differentiate the "syllables" of the nausic.

Wate! IFith doo fow @ threvhold aod foo bigh o ratie EFERYTHING
WILL BE BROUGHT UP TO A CONSTANT LEVEL

Multiband processing can help In thls procesa
Transients (percussive soursls) contain more high fregquency
energy than contimuous sounds. By nsing gentler compression ar
no conrpressiom ab high frequencies (e.g., higher threshokl, lower
ralkr), you can b=t the ransients throagh whale still *punching®
lhe sustain «f the subaccents ar the continuous sounds. Praciaee
by listemimg 10 the impact of the peroussian as you change
oompressor attack 1Imes. With care, you can have punch amd
impact, oo, But with overcompresssan, or impropery-adjusbed
cmpression., you may get the panch, but lose the ransien
impacl Muost music needs a little of bath.

Nlulabamd compression also permits yow o hring cut certain
elements that appear 1o be weak in the mix, such as the hass or
haiss drana, the vocal or guitars, or the snare, likerally changing
the mix. Leam fo wentify the freqoency mnges of masie so you
can choose the hest crossover fregqueniies.

Compresslon, Stered Image, and Depih

Compression brings up the inner vedces m musical material.
[nstraments that were in the back of the ensemble are brosgh
torwvarnd, and the ambience, depth, wadth, and space are degraded.
Fut st every imstrument shoald be "up dront™. Pay atentian o
these effects when yow compare processed ve. anprocessed.
Varsety 15 the spoe of lide. Muke sare wour "cune” isn'l worse
than the "disease".

At the ballet, do you notice the music firat,
before the dancers?

1T

Relative Levels, Loudness, and Narmallzation
Sequiencing an album mequires sdjustment of the levels of asch
tume. Wie've seen that the ear judpes lowdness by the average, nod
peak levels of the music, We've also soon that compression aml
limiting change the loudness of the music by changing the peak
by average rabio. Mormalization is the process of Emding the
highest peak, amd raising the gain unbl 1 reaches 0 ABFS. Bt do
o usie normalicadion o adjust the relative kuodoess of tunes, or
wima will end up with nonsense. The ear is the final arhiter of
relative loudness of tunes. Bat the ecar can be fooled, it's better at
mking relative than absolwe judgments. We'se all had the
expierence of mixing at night, and returning in the marming 1o
find everything sounds much lowder? 5o doa™ make wouar
Judgments by "meedle drops"..play the end of sch tune going
sy the begmning of the next. 1% the oaly way.

Do yow Kmow winen e musicians are
out of tune 7



RECIPE FOR RADIO SUCCESS

The kyth of Radlo-Ready

Adviertisements are created by marketing people, whose goal is
o well products, and oflen wse ambiguows ferms. The mas
ambigumas of those erms s radio ready. Be an aware consamer.
Raclicr is the great leveler. 1t will ake sengs that sound very sofl
and "unpunchy”, and bming them up b compele with the hottest
recardings; it will take songs that are extremely hot and
proceswed, and squash them down in a very unpleasant manner.
In ather words, mastenng with overeealous dynamics processing
can actmally make a record sound bad an the radio, or at least,
nid as good as properhy-prepaned conapetition.

| dhiscawered this Esct at least 12 vears apo, when 1| band that my
audiophile recordings made with absolubely o compression ar
lmiting were competing very well on the mdie against
heavily-processed recordings! Radio engineers will confirm this
fact: Almost no special preparaiion is requaired 0 make a
recarting radia ready.

The Muslc Always Comes First

1 Write a great angimal sang. use Eabulous singers, and
wondertul armangements. Be innovabive, mit o mmaikatioee (if you
can @il past the "format” censors, your imnovative masie will
atiract attembion).

2 Sparse, light amangements aften work betler than dense,
camplex ones, because the dynamics processing on the radio
can furn dinse armangements mes "mosh®. When woo examine
the apparent exoeptions (eg., Phil Specior’s wall of sound), the
main vacal element is always mized well above "the wall™.

The Sound Comes Second
3 Badie Ready does meod mean "make it sound like 0t's already on
the mdin®.

4 Make sure vour masi smands good, clean and dynamic al
home and m the shsdse. That will guarantes it will soumd gosd
an the radia.

5 Many people are not familiar with good sound production and
reprocuction. First you must have a backgroumd, an ear
eclucation. Don't maitale the sound that yow hear on the mdxe
speeaker. Conmpare your music 1o good recordings, awdifionsd an
the ket posesthle soumd sysbem. And dom't forget the uliinaate
reference: the dynamic soumd of live, umamaplified mosic
performed in a concert hall. There's also evidence that prolonged
expasure o loud mosske 1s causing heanng kss inoan entire
gieneratian of sar chikdren. This l=ads b a preference for

oompressed souml, becanse dynamsces bother the heanmg
impaired. This, m furn, leads 1o o vicious cvele of evien mone
loudness and farber hearing loss. Da you hear me?

Preparing For The Radlo

& Peak to average ratlo s ibe difference between the level
om an averaging meter, such as a VU meter, and the peak bevel of
the mumsic as read on a PPM. A meter which displays bath peak
and average on the same scals s most desirable, otherwise, yoa
have o do seme arithmetic, and kok at teo meters at once. IF the
dual-fanction meter reads <17 dBFS average, aml -6 dBFS peak
daring some short musical passage, then your nusic has
approximately an 11 dB peak o average ratio. Choose high peak
1o average ralxe (14 dB or more) or low peak e average mtio
{lexs than 14 dB) according ta the sound youw are trying b creale
al homse-im general, without fear o how that will translate on the
radie. IE loavered peak b average mtio is part of your creative
souml, i will translate on the radie, unless your processing was
so wevere that the average level becomes high enough 1o caase
the radio pracessors e bring your music down (squash el Avosd
the danger zone, anything less than 6 dB peak o average rabio

is dangzenmas, since radi processors are designed B ey B
maintaimn an average evel, amd they literally clangp matenal with
1oar hagh an average level (matenal that woeuld "pin™ an ondimary
VLT meter). That material will probably sound worse on the mdio
than your compeliiam with a larger peak o average ratio.

Think of your dymamics processor as a tool 1o help create your
souml, not o be wsed for mdio ready. The neore compressed your
malerial, the less the ranssent mapact of the drams, clanty of the
vocal syllables, and percussson. Sometimes that's esthetically
desirable, but sfien it 1z displeasing, dependmg on the type of
music. Use a wide range, uncompressed mondloring sysben, o
help decade which chowos s best For your musk, Compressars
have always been used for effect in maske production, and
somselines misused, fmwm the 5Fs throagh the 90, The

niw |v-imvented digital compressors are far mome powertal than
the old analog versions. Entirely new edfects can b creabed., and
sone of day's hit records are even based on these efects. But
wabch outl when you step an the gas of that Formala One Race
Carl 1 feel that many rock CDs made m 1991 {bedore the
popalanty of poseriul digital precessors) sound better than
major redeases made i 1598, Only you have conbral owvier your
souml; there's no official speed lmadt, amd no policeman o reveke
wyour driver's lkeense, even though engineers are crashing all over
lhe place.
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RECIPE FOR RADIO SUCCESS

T Subzonicse

Exoessive subsonies can dram umnecessary energy away from the
tolal knsdness. In addition, excessive subsonic malenal can canse
rad iy compressors e panap or be exercsed unnecessarily. Check
for excess subsomic energy in several ways: By looking - with a
real i amalyeer, by listenmg, - with a pair of sabwoobers, and
by pesting: 1§ you are confadent in the calibmbion of your
subwoobers, test of the suhsomics are musically meaningful by
omparing 1he sound with and witheut a high-pass Gler. IE the
soumdl gets clearer wath the fGlter in, and you hear no ksses m
musical miormaisen, then use the filker on ihe prsgram.
Iromically, bass mstruments (especially direct boxes) sometimis
soumdl clearer when filened below S0 Flx. Bot use wour ears; don't
extend this advice 1o the general case, and don't make thas critical
judgment with imferior monitors.

& Excesslve Sibllance

The combiation of F& Badio™s 75 microsecond pre-eniphasis
and pooar sibilance comtrollers at the mdie stabion can make a had
brosdcast. Beter o contral excessive sihalamce m the masterng,.
My dedinsison of excessive sibilance is that which would be
anmyving o0 4 hoight playhack system.

& Excessive peak percussion

This prablem is mre. Be aware of e radio processing reacts o
percussive musik. Wabch ol for a repetitive thythmac transient
that's muny «B above the average kevel of the rest of the music,
.. very sharp timbale hits with peaks at least B dB above the
average vocal kevel, Radio processing, with s slow release
tanaess, can bring the vocal down severely wiath each timbale hi,
and remder the vocal (amd all the background] inaudible for
seconds al a time.

Ideally, fix this prablem in the mix, not in the mastering. Proper
mix bechmigues, with selectve processing, can keep this situation
umler comtrol. CfF course, if you can no longer fix 1t m the mix,
then careful application of the Fmalizer's mulia-bamd dynamics
msrdule will cure the problem withoot destroving the music’s
percassive nahare. Just remember, this 15 a very rare situabion that
shiuald be repaired with comervative, experienced ears, or your
music will be mined. Overcompression can rumn that beasatul
percussive sound.
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Loudness and the radlo

Suhtle multi-hand compression and soft clipping can make you
appear louder omn the radio. 1 you fse] this compromoases the
simand of the CI) when played on the home sysiem., why nol
mike a special compressed single jost for adio release. This
gives you the best of bath worlds. But remember, if you make the
average level o0 high, 1t neay trgger the radio processars @ drop
the level af your precious song.

Do you know what comb fitering is7?



DITHER

Wordlengtha and Dithering

Dither = pierhaps the most difficult concept for audio engmeers
o prasp. I thas werne o 2d-bit world, with perfect 24-hit
canverters and 24-hal storage devioes, there wouald be much less
need for dither, amd maost of the dithenng would go an hehimd the
scenes. But mnbil then (and the audio world is beading i that
direction), you must apply dither whenever wordlength is
reduced. The fine detils of dithering ane heyvond the soope of this
hoeaklet; leam nwre by consuliing the references in the appendix.

Here are somea baslc rules and examples:
1 When reducing wordbengzth won muost add ditber.
Example: From a Zd=hit processor b a Ti=hit TIAT.

2 Ayuoid dithering e 16 bits mare than ance on any project.
Example: Use Zd-hit mbermedaate sbrage, do nob skone
mtermediate work on 16-hat recondars.

3 Wordlength increases with almest any DSP calewlation.
Example: The outpats of digital recording consoles and
processors like the Finalmeer will be 24-bat even of you start
with a L6-bat DAT ar 16-hat nuliimck.

4 Every "Havor” of dither and nose-shaping type souncds
different. 11 is necessary o audition any "flaver” of dither
determine which is more appropoate for a given type of music.

5 When bouncing tracks with a digital console o a digital
multitrack, dather the mix bus 1o the wondlength of the
mulbitrack. If the multitrack = 16-bit digial, then you'ne
witnlating mule /2 above, s iry 1o avoid bounces anless woa
havir a 20-hat {0 hetter) digatal maltitrack.

Example: Yow have four tracks of guitars on tracks 5 through
B, whach you want io bounce in steree 1o tracks 9 amd 10, You
have a 20-hat digaial maltitrack. You must dither the console
vutpuds W10 e 20 bits. I you wand fo mserl a processar | 1ke
the Finaliser) darecily patched b tracks 9 and 10, don't dither
the console, just dither the Finalizer to 20 bits. The Finalioeer's
ADAT inderfoce makes this process relatively painless.

Une complication: The ADAT chips on certain consale
mberiace cards ane lmited 1o only 20 bits. Consalt yoar
comsale manuiacturer. Although the Fmalizer's ADAT mberface
carmes a rue 24 has, if the consale’s ADAT interface s
Limied o 20, yow need teodither the console Peed 1o the
Fimalizer tv 20 bits and once agai ditber the Finalioer cutput
Lo 200 bilx o feed the maltirack!

EQUALIZATION

Whiat 18 An Accurate Tone Balance

Perhaps the prime reason clienls come feous i 1o verify amd
afilain an socurabe onal halance. The outpat of the majar
mastering studios is remarkably consistent, poanting 1o very
accurabe sl mandarmg,.

As I've poinled out, the goals of equalization in mastering ane
penerally different from equalization m miximg,. It s possible o
hielp certai instruments | particularly the hass, bass dnam and
oymbals), but mast of the e the goals are 1o produce a goesd
speciral balamee. What 1= a "good” tanal halance? The ear fancies
the wmality of a symphany archesira. On a 173 pctave analyser.
the symphony always shaws a gradual high frsqoency rolladf, as
will most good pop music masbers,

Everything starts with the midrange. 14 the mad-frequency rangs
is lacking m a rock recanting. it's just like leaving the violas or
the woodwimds out of the synaphany. The fumdamentals of the
vocal, puitar, piass and oiber mstnaments must be comrect, or
nothing else can be made nght.

Speclallzed Music Genres

It's ome thing b umlerstamd the symphony, and anather o
properly halance all the dilferent music genres. The bass plays
very different rales in each popalar nusic genre. Yoo coukd think
ol Beeggae as o symphany with lots mare bass instrnamsents, but
let™s mat et 1o hang wpoon the symphany analogy.

Just remember b keep the symphany halance i your head as a
hasic reberence, especially m the mul o high requency balance.

EG Tricks

Rememiber the vin and the yang: Contrasting, ranges have an
imleractive edfect. For exanaple, a slight dip m the kraer midrange
{250 Hz) can have a simalar effect a5 a boost i the presence
range (-3 kHz). Harshmess m the upper midrangelower highs
can he combatbed in several ways. For example, a harsh-sounding
tranapet-section can be improved by dippimg around &8 kG,
and’or by hoosting circa 250 Fle. Either way produces o warmer
presentaiion. The nextirkck is b restore the sense of air which
can he lost by even a L2 dB cut at 7 kHe, and this can aften be
sccanmplished by mmmg the 15 o 20 kHe range, ofien only 104
B can do the tnck. Bemember the mteraciivity of the frequency
ranges; 1f wow make o change in any of them, yow muwst
regvaluabe vour chapoes an them all.

When you go to concerts, do you sometimas
timk you hear edite *
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EQUALIZATION

High & ar low?

Gientle egualizer shipes almost always sound mare natural than
sharp. (s of IU6 1o 0.8 are themetore very popalar. Lise the higher
{sharper) OFs {greater than 2) when vou nesd fo ke surgscal, such
as dealing with marro-baml hass resonances ar high- frequescy
noises. The classic bechnigue for dinding a resonance is g star
wilh a large boost (imstead of a cat) o exaggerale the anwanbed
resonanoe, and fairly wide ), then sweep through the freqoencies
unmlil the resonance is most exagpgerated, then narmw the O fo be
surgical, and dmally, dip the EQ) the amount desirned.

Equallzer types

Nlost o you are famaliar with the difference between paramestne
and shelving equalizers. Parametric is the mwst popalar equalizer
type in reconding amd mixing, becamse we'ne working with
imlivilual instruments. In mastering. shelving equalizers take on
an imcreased mole, because we're dealing with overall program
malerial. Bud the parametnc is sHll most popular as 6 is sungical
wilh defects, such as bass instrunsents thal have resonances. Very
few people know of a third and mmpestant curee that's extremely
useful in muastering: the Baxamdall curve (see ill). Hi-Fi tone
comtrals are usually modedsd around the Baxandall curee. Like
shelving equalizers, o Baxandall carve is applied to low or high
frequency boost'culs. With a boost, instead of reaching a plabean
{shelf], the Baxandall contimues te rise, Think of the spread
wings «f a butterdly, but with a gentle curve applied. Yoo can
simiulale a Baxandall high frequency baest by placing a
parametric equalieer (= approcimately 17 at the high-freguency
limit (approxmmalely 20 EHz). The portion of the bell carve
above 20 k15 ignored, and the resalt 15 a gradoal rise slarting at
ahout 14} k and reachimg ils extreme at 20 k. This shape ofien
crresponds hetter 1o the ear's desires than any standard shelf.

Baxandall Curve {grey) vs. Shell {black)

i

Mest bmes the same EC} adjustment in bath chamnels is best, as it
maimtaing the steres balance and relaimve phase between
channels. Bl sometinses it is essential g be able o alter only
one channel's EQ. With o feo-boaght high-hat on the noght sade, a
ool spunding vocal in the middle aml proper crash cymbal on
the letl, the best solaim 1s 10 wark om the nght channel’s high
trequencies The Fmnalizer does not currently operate on separmbe
channels, but other TC products prowvide this flexcibility.

Sometimes imporant mstrements need help, though they showld
bve bieen fced i the mis. The best repadr approach s b start
subtly and advance to severity anly if sabtlety doesa’™ work.
Femember: With a Z-rack, every change affects everything!

14 the piano solo s weak, we by (o make the changes surgecally:
amly during the solo.
amly on the channel where the pianae is primanly located., o
that spunds less ohirusive.
analy in the fundamental frequencies if possable.
as & last resart by raising the entire level, because o keen ear
muay mivtice @ change when the gain is broaght up.

Instamt AfB'S?

With good monitoring, equalization changes of less than 172 dB
are audible, so subtlety counts. You prohably won't hear these
changes in an mstant AR comparison, but you will nabice them
over fime. 1 will take an equalizer in and pat o confirm inital
seltings, but 1 never make msiant ECY judgments. Moske 15 so
1lusl from mament fo mement that chamges mothe mosse will b
comfused with ECY changes. [ usually play a passage fora
reasanahle tme with setting "A° (somelnees 30 seoonds,
sommetimes several minudes), then play o again with setting "B
U, play a continuous passage, bslening io "A" for a reasomable
timi hiefore switching 1o "B, For example, over time i will
become clear whether o subtle high frequency boost s helping or
burting the muosic.

Equalization or Multlband Compresslon?

Many people have complamed that dagatal recording 1z harsh and
biright. This is parily aocurabe: lowsresolution recording (eg., 16
it} doesn’t soumd as warm do the car as high-resolatson. In
adelitvon, digital recording is extremely unforgiving: distortion in
preamplifiers, A/Ds, emmars m mike placensent are mencibessly
revenlid. The muastering engineer recognizes these debscts and
straggles to make a pleasant-sounding resalt. Lise sgualization
when mstruments at all kevels need alteraton, or ane of the best
tials ta deal with these problems -maltiband compression, which



EQUALIZATION NOISE REDUCTION

provides spieciral balancing at different bevels. It is possible
simulate the odben-desirable high-freguency saturtion
charcleristics of analog tape with a gentle high-frequency
compressar. Use imoreased high-freguency compression at high
lewels when the sound geis harsh or bright. Or, vice vera, if you
finel that a1 low Jevels, the seund is losing il definition (which
can happen dse b poor microphone techrigues, noase in the
recarding, or lows-resalution recanting].. then apply gentle high
frequency upward conrpressson, engaged al lower levels, This
function, often called AGC, is mt available i the Finalizer, but
can he found m the DEMAX by TC Electronic.

EQ Interactlon with the compressor

IF you'ne using splat dynanncs, make your i pass ol equalizalaon
with the ouwtpuls imakeup gains) «f the three hands. 3-bamd
compressim and equalizaison work hand-in-hand [F you're splifing
dymamics processing, then fonal balance will be affectsd by the
crossover irequencies, the smount of compression, and the
makeup 2ain of cach band, Belore engaging an equalioer, first oy
i correct averall 1onal balamee with the makeup (putput] gams of
each campressor band. In general, the more compressian, the
“duller” the soumd, becanse of the kss of Iranssents. A try 1o
siolve this prishlem by wsing bess compression, or allering the
attack time of the high-freguency compressor, bud you may prefer
i use the makewp gain or an equalizer 1o restare the
high-{requency balance.

SIBILANCE CONTROL

Hibilance Control {exaggerated s sounds) is o natural artifact of
compressars. This occurs becawse the compressor doeso™
recagnico: the contimuous s sound as over threshold, bat the ecar is
extremely sensitive im that frequency region. In other wornds, the
campressar doesn'l commespand with how the car works.

The salution is a very fast, namowband compressor working only
in the sibilance region (amywhere from 2.5 EH> o abowt 9 k).

At concerts do you try to ldentify the
mﬂﬁm:ﬂﬂl’ﬂl’ﬂ' Lsed ?

Compression temds b amplify the noise m a source, becanse
when the signal is belaw threshold, the compressor raises the
pain. A possihle antidote {or modse is gentle low level expansion,
especially ab selective frequencies. Tape hiss, preamp hiss, nasy
gmitar aml synth amplifiers can be percerved as problems or just
"part of the sound.” Bal when you think the nose is a problem.
don't ke oversealous i its remwoval. [ often nefer o the soumd of
poorhe-applied moase reduction as "losing the haby with the
bathwater.” The key o geod-sounding noise reduction is oot ke
remsve all the naise, bt 1o accept a small maprovement as a
viclory. Bemember that knsder signals mask the hiss, and also
rensrmiber that the gemeral public dogs not ziens in on the s as
a problem. They'ne paying attention b the mosie, and yow
sbwnald, foal

o4 diF of reduction in a narrew band centered aroumd 3-5 kHe
can b very effective and if done mght, mvisible 1o the car Dis
this with the Fmalizer's muuliabamd expansion. Start by finding a
threshokl, with initally a high expansion rats, fast attack aml
release time. Aero moon a threshokd that is just above the nase
level. You'll hear ugly "chatter” amd houncing of the nose Hoeor.
Mo, reduce the mtio g very small, below 122, perhaps evien
121.1, and slow the attack and release unbl there is 5tle or no
perceived modulation of the nose Heor. The attack will usually
have i be nmch faster than the release so thal fast crescendaos
will st be affected. This gives gentle, almost imperceptible
noise reduction. Use the Finalizers compare batton b see how
spooessiul you*ve been. His can be dramatically redwooed, but
miake sare vou haven't damaged the music aleng with it. The
threshakls m ibe olber bwi bands may have o be set very high
{expansion «df]. The Finalizer's look-ahead delay actually allows
the Expander b open before if's hit by the signal, thereby
COmsErving iramsimks.

Know Your Limits

Moise reduction through simple expansion has ds hmits.

IF woma’me not satisfied, you may have 1o put the recording throuseh
specialized dedicated nose-reduction undts, which employ
algorithms thal ook years (o perfect. In Moise-Redoction, youa di
et what you pay for, and if ifs mexpensive, it's etther inelfectve,
ar probably s goad.

15



MONITORS

Konftores and Equallzation

An inaceurate o umrebined manitor system not enly causes
imomect equalization, but also resalts in oo moech equalizaion.
The more accurate and linsar your monidors, the kess equalization
you will apphy, s it pays tr talk a bit aboat manitor adjustmendt.
The car'bram must be used in conjunction with lest instrumends
o delermine nxmibr aocuracy. For example, some degnes of
measured high-frequency molladf usually sounds best (due o
losses in the air), but there 15 no ohgectave measarensent that says
“this roll-afl measures mght”, only an approcimation. Thes, for
the high frequencees, the ultmate monsior bweak most be done by
car. Which leads us o the chicken amd epg problim:

"I you wse recondings 1o judge momitors, how dio yoo keow that
the reconding was done right™ The answer 15 o use the finest
reberence recordings (af Jeast 25 1o 507 1o judge the monitors, and
lake am average. The highs will vary from a touch dull 10 a touch
heaght, but the majority will b2 right on if your naomibor sysken oz
aocurate. Try do avoid adding manitar camecton egualizers;
hetter 1o dix the room or replace the loudspeakers; my technigues
inclmde taveaks on speaker erossever companents undil the
nxmibors fall precisely in the middle of the "acceplance curve” of
all 3 reberence recordings.

Even with monstor brands that sound perfect elsewhere, your
riom, inderconnect cahle capacilance, power amplifiers, EA
comverters, and preamplifiers affect high frequency respanse
especially, s if w make amy changes, yon muosk reevaluale your
mamibors with the 25 hest recontings!

Kaontors and Stereoc Imaging

The Fmalizer provades praeriul techmigues for adjusbing sberea
imaging. Bul fird, your monitors and acoustics must be op o the
lask. Sieparate your mandtars b approcinaately a S degree angle.
There is a best recond that objectvely evaluates Sieno maging,
and delects comb-fillering camsed by nearky surfaces, as well as
dedects im speaker crossovers. [V's called the LEIDR pest, shart for
Listening Environment Dagmosiie Becordmg, amd is availabde
from Chesky Reconds, (hitpe wwesechesky/'com) on 1037,

First play the ammounoe track and confirm that the announcer’s
positims are correck. 16 nod, then adjust speaker separation ancd
angle.
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Then play the LEDE fest. The Dbeyond signal should extend
abaud 1 foed 1o thie left and might of the speakers. 1 ned, then loak
for side wall reflections. Simalarhy, the Up signal shoubd rise
straighd up, 3 b 6 feet, and the ower signal shoukd be a

rainbaw nsmy at least s high as the wp. IFnot, ok for
mberfering abjects above and between the speakers, ar defective
drivers ar crosovers.

Ad)usting stereo balance

Sterea halance must nod be judged by comparing channel meters.
The anly way o accurately adjost slereo balamce 15 by car
Confirm your moniors are balanced by playing pink noise at an
emact madched chanmel level. S51in thee "sweet spot”.

All frequencies of the pink noise most mage ina namow spot i
the center of the loudspeakers.

I & fillmy o TV actor wearimg 8 microphong
cros8es e anmse, do you immediately notice

the change In sound quality?



ADVANCED MASTERING TECHNIQUES

Mlastering benedils drom the digsal amds workstation. The
powierful Digial Audic Warksation (AW beis oo make edits.
smuoath fades, emphasize or de-emphasize the oowdness of
sechons. A clienl brought a DAT with 10 sengs. On one af the
songs, the hass was nod mixed loudly enowgh (this can happen
i even the hest prodocer). We were able o bong up the bass
with o marmww-bamd equalmeer that had latle effect on the vocal.
Bt when the producer took the ref bome, he was dissatisfied.
"Yinave done a wonderful job on the bass, but the delicacy of the
vocal is affected oo much for my geals. Do you think | can bring
you a AT «f the bass parl so we can rise it there? | can't
possibly duplicate this mix.”

Itk himm we could handle that, asking for a DAT with a full mioc
reference on ane chanmel, and the selated bass on the other.

| was able 10 load the DAT imo my warkstation, symchronmee the
isalated bass, and raise the bass in the masbering envinemaent,
withaut alfecting the vocal. It was an umequivocal success,
Anather client doing the albam of a "new age paanist”™ brought a
four-track Exabwie archive in our workstation's format, Tracks 1
& I comtained the full mix mings the piame, and fracks 3 & 4
candaimid nly the piano. IF all four tracks were mixed al uniky
gaim wee waald emd up with the fall mix, bat i necessany, we
could level, compriss, or equalize the piano separately i the
masteTing,

Alternate Mixes

Anather approach is g ask the client b send separate "vocal ap”,
“vocal commect”, and “vocal down™ mixes becawse the masienng
envirommend is ideal for making those decisions, and mastenng
processing may affect that delicate balance. But often i's a

hcury o make separate mixes, and we dream of ways of
tweaking the mix on an exisiing bwo-track. A recent client had
muised in g bass-light room amd his bass was very boomy, right up
e gbsond 180 Hiz, The vocal came down slightly when 1 oomected
the bovmy bass, but through special M-8 processing technipes, |
wis able to prodoce a perfectly-balanced master.which leads us
...

MS Mastering Technlgues

Prior ta the mlvent of digital processors like the Finalizer.
mastering engineers were fairly limited m what we cowld
accamplish; ey, we sull el a few clients 1o "ga hack and fix it
in the mix", but we have tricks up our sleewves that can sooomplish
wonders with a bwo-irack mix. One ancient lechnxpe 15 increds
bly powertul - M5 Masierng.

WE stands for "Mid-Zide”, or "Moano-Sterea”. In ME microphone
technigque, a candioid, fromt-facing microphone is fed o the M, or

nunwr chamnel, amd a figare 8, side-facmg, microphone 1s bed o
the 5, or slereo chamnel. A simple decoder (just an asdse miver)
oimbines these two channels to produce LiLedt) amd R{Right)
amatputs. Here's the decoder formuoda: M plas £ equals L, 3 minos
% eguals B Here's how o decode in the mixer: feed M o fader 1.
% b Emdier 2, pan both 1o the ledt. Feed Moo fader 3, 5 o fader £,
imvert the polanty of fader 4 ["minus 3, pan both fe the might.
The more B in the mox, the mwore monophonic (cendered) the
malerial, the mare 5, the mare wide-spread, or diffuse the
material. IE you mute the 8 chamnel, you will hear aat of phase
souml, combuining largely the reverbermbion and the instrumends al
the extreme siles. Muate the 8 chamnel, and you wall largely hear
the vacalisl; the sound collapses, missing richness and space.

There'™s not perfect separation between M oand % channels, but
enough o accomplish a lat of contral on a simple Xmck. It's
great for film work - the apparent distance and position «f an
actor can be changed by simple manipulation of fwo faders.

M-E rechmigque dosn't have 1o be reserved o a specialioeed
mikimg lechnkoe. By msang MS, we can separale an ardinary
sbrren recording into Ws cender and side elemenis, and then
separately prooess those elements. 11edl noy clients Fm making
thres tracks from teo.

Do you try to Identify the frequency every time
you hear system feadbhack?

The MS adventure begins

ME 15 anolber kool that reduces compromises and mereases the
possibilities of maslering. The possibilities are only limited by
your imaginatin. The Finalizer, and especially the Finalooes
A6k, allows you 10 manipulale sbereo scparabion ming MS
lechniqee. Let's ke a siereo recording with a weak, center
chamnel vocalist. First woe pat in our MS encoder, which separabes
the signal b M oand % Then we decrease the 5 level ar increasi
the B level. We then decode that signal back mia L and E.
Prestar, the vocal level comes up, as does the bass (usually) amd
avery other cemer instrument. In addition,, the sterea widih
narmrows, which edben isn'l desirable. But at least we raised the
vocalist amd saved the day? The Finaliziers built-in width control
does this job by changimg the ratio of M o 5
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ADVANCED MASTERING TECHNIQUES

But we can accomplish a lat more, often with no amdihle
cHmpriemise 1o the presentaison, aml make clients very hapmy.
Let™s take pur stereo reconding, encode it into MS, and apply
separale equalization o the M and 5 channels, Here's 1he
traditional {pre-Finalmzer) method: Feed the output of the M3
encoiler 1o a dual-channel equaliceer. Chamnel one of the equalizer
oontaing the M channel, which has maost of the vocal. Channel
et comlains the % chanmel, which has most of the ambience and
sl imstrumenis. ¥With the M channel EQ). we can raise the vocal
slightly by raising {for example) the 250 Hzx range. and perhaps
also the presence range (5 kFx, for example). This brings up the
center vocal with laitle effect an the olber msinaments, and lowers
the stereo separation almosk mapercepdehly.

The Fializer 96K's Spectral Stereo lmager can also "remix® this
malerial, with a slighily differemt user mterface. By rasing the &
level {reducing the widihi of the 250 Hz and'or 5 kHe range, we
hrang wp the center vocal very similady to the traditional methed,
and without seriously deterorating the magmg of the ather
imstruments. In addition fo this "remix” facility, the spectral
sberes imager has very creative width contral, limited only by
your imaginaixm. Spread the cymbals walkkat losing the focas of
the snare., dghten the bass mage without sing steres separatin
i other instruments, and so an.

Ewven More Advanced M-S Technlgue

Cuarrently the Finalser has a single threshold b both chanmels,
bt pther TC Electmonics products can acconiplish even more
sophisticated ¥-5 mastienng. Youve all heard the mix that
sounils great, but the vocal is sometimes a bit buried when the
mstraments get loud. We by compressing the overall mix, or
even o hand compression of the vocal range, hut it worsens
thee great sound of the instruments. M5 compression can help us
widale the compressian & the cemler chanel.... By only compressing
the * channel, we delicately bring up the center channel level
when signals get loud. Or, beter veb, use mulbband ¥5
compriession, s, the hass (For example) 13 unatfected by owr
compression. In otber words, compress only the mudrnge
frequencies of only the M chanmel... A very selective and
praeriul process, only available m today's digital world.

lake an UnFinallzed Safety

Mo you have a master, ready (o send o the plant. The most
prifessional mastering engincers make anprocessed sabely copaes
of the music tor future release on high-resolution media. I you're
creating a submaster o fake o a masbering house, also make an
unpracessid versian, as the mastering houss may have a difberent
sl of how e make your music shine.

If you answered yes to most of the
questions in this tutorial,
then you'll make a great mastering
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engineer.



APPENDIX - REFERENCE APPENDIX - GLOSSARY

Refarences

The Dhgital Doemain websaie, hip:Owewwdigsdo com, contains
further referenoes 10 bopics menisoned in this boaklet, with
information on dither, conpressin, metering, menidor
calthration, *good-sounding” commercial Cs o listen b,
scienbifie refierences, and mone
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dBFS - dB refarance full acale
Full seale digital is defined as 0 dBFS, the maximam numenc
level which can be encoded.

Galn, Loudness, Volume and Leweal

Loudness is the sabgeciive judgment of level, by car Loudness
is an approximate quantity, while l8vel can be repeatable
myeasured,, of the averaging time of the measunng mstrument s
specified. In o prdessional context, don't wse the erm valume
1o avasd comfusion with guarts and Bvers - use loudness msiead.
Lise the professional berm gain contral rather than wolume
comtrol Gadn = often confused with Level. GAIN is the property
il an amplifser or alenuatar, while level rebers 1o the ansmant of
sigmal going throagh that amplibier. For exanaple, a signal nmaay
myasare a level of - 10 dBFE before going through an anaplifer.
It the anaplifser has a pain of & dB, then the level of the signal on
the oukpal of the amplifier will bz -d dBFS. Absolube valwes ane
applied 10 bevel (eg., 6 volts, or <12 dBFS], while only relative
vitlues can be wsed for gain (egg. a gain of 2X, or 6 dB) It is
imconmect B say that a device has a gain af +7 dBm or dBv.. dBm
ar dBv or dBFS are ahsalube berms reserved far measured bevel,
nist for gain

sample Rate

The mumber of aamples per second. The preferred abhresiation is
S, or kRS, ep, 2401 k8% Common usage is "44.1 kHz", bt
this approach is oifen confusing whien the sami senbence also
rebers o handwidth or frequencies of inferest.

A blg thank you 1o Bob Ludwig, of Gateway Mastering, Portland Malne, and
Glenn Meadows, of Masterfonlcs, Nashville, Tennessee. Bob and Glenn
reviewed the manuscript and added helpful suggestlons that made an even

better booklet.



