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SDDS Print Master Format

Media

The fdlowing are examples of the types of medasuitdde for ddivering on SDDS
Printmoster. However, fadlities vary from site to site os do austomers” preferred
ddlivery requirements, it is therefore advised that you chedk with both the austomer
ond the negative recorder site which format is required.

For negatives made in:-

USA

UK

Therest of Europe

Track assignments

Audio Channel
LEFT

LEFT CENTRE
CENT RE

RIGHT CENTRE
RIGHT
SUBWOCFER

LEFT SURRCUND
RICHT SURROUND

LEFT TOT AL (Ddby SR)
RIGHT TOT AL (Ddby SR)

OPTIONAL MATERIAL
MONO DIALOGUE GUIDE

M&E LEFT

M&E LEFT CENTRE

M&E CENT RE

M&E RIGHT CENTRE
M&E RIGHT

M&E SUBWOCOFER

M&E LEFT SURROUND
M&E RIGHT SURROUND

Use:-

DI RS Hi8

DASH

6 frack magnetic film
Aka DD8plus MO

DI RS Hi8

Aka DD8plus MO

DT RS Hi8 or cs spedfied loadly

DASH Channel

ONO O DN WN —

12

15
16

17
18
19
20
21
22
23
24

DTRS/MO Channel

O N0 WON —

N/A
N/A

N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
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Synchronisation

Sampling frequency 44.1kHz. i.e. 44100 somples for evary 24 frames of picture.
48kHz aon e used, but this will be somple-rate-converted in the comera Moke sure
the box is CLEARLY marked if the moster is of 48kHz.

Timecode 25 frames per second, referenced to 50Hz, film speed 24 fps

O 30 frames per second, non arop frame, referenced to 60Hz, film speed 24fs
NOTE: Fo NTSCreferenced mixing, the maoster tape must e pre-striped at
30fps /60Hz, then “pulled down” on the mixing stage to 29.97fps NTSCsync with
44,056kHz sompling frequency. |n this ase the film speed is 23.98 fps.
Timecode must e referenced to the dgitd audo.

Red 1 = 1 hour stat, red 2 = 2 hour efc

Head pop/sync pip should stat two seconcs or 3 feet before the first frame of
picdure. e.g for red 1, pip af 1:00:06:00, first frane at 1:00:08:00.

Audio and levels

Operating level is —20aBfs. Wide bond pink naise of the same RMS vdue ¢ this will
produce the falowing SPLs in the dnema Plecse note, to compare levels of tone and
pink naise, atrue RMS vatmeter must be used. Consde meters will read dfferently for
tone ond pink naise.

Channel SPL C-Weighted measurement
LEFT 85

LEFT CENTRE 85

CENTRE 85

RIGHT CENTRE 85

RIGHT 85

SUBWOCFER Aoorox 91 see”

LEFT SURRCQUND 82

RIGHT SURRCUND 82

*The subwoofer channel has 10aB of in bond gain. For afull explanation of this, see
the “Subwoofers” section on poge 21.

Tones should e recorded on dl used channdls of the head of eadh redl. 30 seconds
each of TkHz af —20aBfs, ond pink noise of the RMS leve of the TkHz tone.
Surround delay is set in the dnema proosssor. No aglay on the mester.

Overlap. 2 seconds o 3 feet of audio from the sutbssequent redl must e recorded
dfter the end of the redl. This aon ogpfiondly end with atdl pip.

A/D conversion. No audo pre-emphcsis.
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Media labelling

The tope o dscshould e Idodled with:
The name of the film

The red number

The words 'SDDS mester”

T he longuage version

The date

wun U Ud U U

The box should be ldodlled with the doove things ond dso:
The sampling frequency

T he timecode frame rate

The film speed

The tfrack cssignment

Detdls of tones

Timecode stat time

Totd footoge

wn WU W W W W W

Checking
It is strongly recommended that dl SDDS maosters are played badk with picture ofter
recordng, before the optiad transfer is made. A dgitd done could e dso mode of
this fime.

Test tapes
Test tapes are avadldde from the Sony Anema Products (SCP) office, detdils on poge

Error! Bookmark not defined.. These contan 1kHz of —20adBfs plus pink noise af
the RMS vdue of this tone.
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Notes, Hints and Tips

Setting up the studio

T he dublbing theatre monitoring system should e equdised to the industry stondard
ISO-2969 X" aurve, o6 usedin dnemes. The method used to achieve this is beyond
the saope of this text, but detdils aon e found in the DFP-3000 Quidk Start Guide,
avaldde from Sony Unema Produds (SCP) office, detdils on page Error! Bookmark
not defined.. This is usudly caried out before the prged is begun.

It is importont o record the moster of the corred level. The audiois fronsferred
dgtdly into the comera, with no opportunity for level adustments. Areference test
tope” is avaldde from the SCP office. Correct studio dignment aon e achieved by
falowing these steps:

§ Ploy badk the TkHz section of the SDDS test tape. This is recorded at exadtly
-200Bfs.

§ This should read house operating level at the consde. This is usudly OVU in the
USA ond OadBu in the UK. It is dso known cs ‘Dalby Levd”.

§ Ploy badk the pink noise section of the fest tqoe. Monitor each loudspedker in
turn ond set the monitoring levels using a SPL meter to the vdues shown in
sedtion 1.4 on page 5.

§ Send TkHz af house operating leve to the moster madhine. This should read
-20aBfs on the record machine meters. |t should dso read operating level
(unity gan) through the machine af the consdle.

If no test tope is avaldde:
§ Send TkHz o house operating leve to the moster madhine, moke sure it reads
—-20aBfs of the madhine meters.
§ Chedk for unity gan through the machine, badk of the consde.
§ Mecsure the output of this madiine with atrue RMS vdtmeter, ond then send
pink noise at the same leval. For OVU operating leve this is 1.23 Virms.
§ Usethis pink ndise to set the monitoring levels s in section 1.4.

Striping and syncing

DASH ond DT RS tgpes should e formatted ond pre-striped with timeaode before the
session. |1 is imperative that the timecode ond dgitd audo ae lodked together. The
simplest way to achieve this is 1o stripe the tope from the machine’s infernd

generatar. The optiad transfer rooms are set up with a25fs PAL or a 30fps B&W

NT SCvideo sync Timeaode is only used for positiond information. The speed sync
comes from the dgtd audio itself, which is lodked to video, ond fronsferred digitdly to
the comera

The recommended set up for studics is to use amaoster video sync, to which
everything is locked prgector, playlbbadk ond moster machines. This will give the best
results. However some old prgjectars run from the mains only, without provision for
video sync In this aose, fimeaode must be generated from the mains-lodked progjector.
This is usudly OK, but it is partiaularly importont to ensure the timecode to dgitd lodk
is corred. Here we will have asituation where fimecode is used for speed information
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in the dulking theatre ond dgitd audo is used when the negative is made. Extraaare
must e token.

If NTSCvideo syncis usedin the dulbbing theatre, it is very importont that the
maoster topes are pre-striped with 30 non-arop frame timecode of 60Hz. T his will then
nmean that the fimeaode tradk, contrd tfrack ond A/D converter are dl running of the
some speed, second far second. 30 frames of code for 44100 samples and 24 frames
of picture. During recordng of the master, the machine must e “ulled down” using
the Fs shift function. This hos the effedt of locking the A/D converter with the NTSC
29.97 fps video input. This meons that the machine transport, the fimecode and the
A/D converter will dl run slow. 29.97 fos ond 44.056kHz. The projector in this acse will
e running af 23.96 fios. Therefore 24 frames of picture will still equd 44100 samples.

NEVER stripe at 29.97 NDF. The seconds” of the NDF code will e of longer duration
thon the seconas” of the contrd tradk. Therefore 44100 samples of audio will not
equd 30 frames of code ond 24 frames of pidure.

Coviously, if a48kHz moster is required, then similar rules ooply, bout the recordng
sompling frequency would be 47.952kHz in this acse.

Multi-format print masters

The SDDS format hos been aarefully designed to endde it to fit in well with other
dgtd audo print mcster sessions, cs the monitoring stondards ae compatible. The
RMS pink naise at -20adBfs spedfiadtion is the same s DTS and SRD, however some
smdl differenass may e found with SRD due to historicd RMS mecsurement
tedhniques. This is aurrently being adaressed by Dalby ond shortly dl formats will e
within 0.6aB. To save time af the session, the SDDS master aon be token os apardld
feed ond dl maosters aon be recorded af the same time. However it is very importont
that the SDDS moster is then played badk with picture to check for errors.

Foreign language print masters

Normdly the procedure is to record the moster dong with dl other formats os doove,
then, if timeis short, to use the SDDS maoster to moke the LIRT. This fod-down
proasss is not ided for monitoring the moster, but dlows the SDDS moster to e
chedked to some extent. | dedly asepaate playbadk poss should be mode (dones aon
e made af this time, perhaes).

SDDS Print Moster Guiddlines, Page 8 of 26



2.5

Z NOIes, s aia i is

The importance of checking SDDS masters

Digtd machines are usudly relidde in use. However they are still prone to errars such
Cs:

Head erraors — age or dirt

Aignment prodlems

Losing sync

Slipping sync on playbadk

Faulty patch leacs

Tope arop outs

Weird noises from faulty converters or dicsing

wn W W W W W W

It is therefore vitd to listen bbadk to dl mosters with picture. This will avoid costly
reshoofing of negatives. The moster may not e monitored when it is transferred to
filmm cs dI soundtradks are shot in one pPoss.
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DASH Machines — Care and Use

Models

There are five modds in current use
§ Sony POM3324
§ Sony POMVI3324A
§ Sony PAMI3324S
§ Sony POV3348
§ Sony POVIB348HR

T he top two machines from this list aon e used but are not recommenaded. The others
have ecsy provision for Fs shift pull down and have a useful 0.2dB per segment
adibration mode.

Head cleaning

Ensure the utmost aore when deoning heads on these madhines. Move in aside to
side drection only. Moving up ond down aon domage the head permanently ond
replacement is extremely aostly. deon with isopropyl daohd and on aoproved chamaois
deming stick.

Pre-striping

Athough you con monage with advonce record mode, it is far better to pre-stripe dl
topes. Format af singe speed using advanae record with dI tracks amed. SCPC does
not recommend using the "PreStriping” fundion, which formats at 4X speed.

Number of reels on atape

I is best to have one tape per red, s this mokes repladng regls mudh ecsier.
However tope aosts are high. |f more than onered par tape is recorded, then it is
recommended that continuous timeaode is recorded throughout the tope.
Syndhronisation errors will then be minimised. The box must e dearly Idodlled with
stat ond end times. There must be an dosdute minimum of 1 minute between redls.
Five minutes is recommended

Punch-ins

If drop-ins o pundh-ins are negsssary, make sure the aossfade time on the macdhine is
set fo minimum. This is dso onother good recson for pre-formatting.
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DTRS Machines — Care and Use

Models

DT RS madhine are semi-professiond machines designed for Targe” home studos.
They become quidkly adopted s astondard 8 tradk digitd tape madhine in Europeon
adubing studics. |1 is still often the format of dhoige for moving maoterid between
studcs. There are two mokes and severd moddls, the most importaont of which are
listed below.

§ Toscom DA88 - the arigind

§ Sony PAVIBOO

§ Tosaom DAG8

At present the SDDS maosters must e in stondard 16 kit format. New high bit rate
modes are now avalddle, but the comera sites only have stondard PQVIB00s ond
DA88s so they an't play badk the new formats.

Levels

Note that the DA88 ond POVBOO are fadtary set so that +4dBu = — 16aBfs. An
dlowaonce for this hos to be made if mixing with studio operating levels other thon
OdBu (o8 OadBu = —20aBfs). The machine itself con be maodfied for different levels, or
aonsae input/output trims con e used. |f in doubt, chedk using the SDDS DT RS test
tope. The DA98 hos soffware sdlectdde levels for +4dBu =-16, -18 and —200Bfs.

Clean air

Thereis aaoding fan in the DA88 ond PAMVBOO, which sudks air through the machine.
Thereis nofilter ond the only entry hde is the acssette drawer. This meons that any
drt, dgaefte smoke etc in the ar is pulled dredly over the heads, whidh is very bbad
far the performonce of the madhine. It is recommended that the ar aound the
maahines is kept s deon ¢s possible, with no smoking in the same room. Thereis a
simple modfiaation to dhaonge the drection of the fan ond add afilter. The madhine
seems to be slightly hotter ofter this mod, so aoreful chedks must be made afterwarcs.
Detdils are on Edde letti’s web site www.tongible- technology.com

Errors

Errors aon oocaur for averiety of recsons. Probblems aaused by dirty or worn heads aon
e chedked for by playing badk the maoster ofter recordng. However, mony recent
prodems we have found were dl caused by taoe path misdignment. This means that
the tape will play badk fine on the machine on which it wos reacorded, but couses errors
on other madhines.

SDDS Print Moster Guiddlines, Page 11 of 26
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Compatibility

Note that there is no difference in line up procedure between the Tascom DA-88 ond
the Sony POWV800. Both machines use the same Sony Hi-8 tfronsport, ond both
nmacdhines are monufactured by TEAC

Maintenance

Check the head hours regularly (see below). Every 250 hours the unit should be
deoned monudly and the tgoe path dignment chedked. This should be performed by
on experienced engineer with the correct tods ond test topes. Every 1000 hours the
nmachine should e fully digned with proodde repacement of the pindh rdler ond redl
taddes ond the possible replacement of the heads. Red world experience has shown
that the heads lost for between 750 and 1200 hours.

Cleaning

The error rate of aknown good taoe should e chedked regularly (see below — if the
eror LED lights it§ far too latel). When the error rate bbegins to rise, a deoning tope
should be used ond then the errors dhedked ogan. If there is no improvement, the
nmachine should e deoned monudly ond re-digned. Note that eadh poss of the
deoning tape will reduce the head life by aoproximately 5 o 10 hours. Monud deaning
does not reduce head life, but there is a donger that the head will e domoged (furn
onfi-dockwise only) and dso the strong possibility that the tope path dignment will e
dtered It is therefore dwaoys advisade to chedk the dignment dfter monud deaning.

Head hour display

Toinvoke the head hour display, hdd ST OP+PLAY whilst powering on. The dsplay will
say d XXXX" where XXXX is the totd head hours

Error rate display

Hold FF+ST OP+PLAY and power on. Within 2 seconcs press STOP (for DA88) or PLAY
(for POVL800). The display says “test”, Press REMOTE. Meters 1 ond 2 now show head
erars in play mode. A test” tape with atone should e made when the heads ae
new. The stare of the head ond dignment aon then e monitored using this tgoe.
Newly recorded topes should dso e chedked far error rate periodadly. An In-spec”
machine will not show onything on the meters.

4.10 Tape gets stuck inside

If errors oaaur, sometimes the machine wont ged, for scfety” recsons. To gect,
enter test mode s doove. Instead of pressing REMOTE, press EJECT . The tope will
now gject. Next turn off the machine and lbbadk on to exit test mode. If the tqpe is
domaged, do nof continue to use the madhing!
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4.11 Hints for making print masters on DTRS machines

If possible play badk the moster in a dfferent machine to whidch it wos recorded,
If aDAQ8 is avdldde. This aon be usedin ‘confidence” mode. This plays badk the
audo off tgoe whilst recording using read dfter write heads. Bear in mind the falowing
§ The audo oufput of the DAQ8 is delayed by 6 frames. The projector must be
advanced to compensate for this.

§ Thetraks aeamedin pdrs in this mode. Plecse ensure that no noise, hiss
etc is recorded on unused fracks, espeddly in ab.1 format film, Tradks 2 ond
4 LCond RC are still played badk in the dnema, so ony naise present on them
will e reproduced in the dnema

§ Itis not possible to drop-in/pund-in in this mode.
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Akai DD8 machines — Care and Use

Models

There ae two moddls of the DD8. Comera sites have the most recent moddl, whidh is
the DD8 plus.

Media
Mosters should be supplied on 2.6G0 MO aortridges, with 1 red per side.

Note: please check with the optical transfer facility and the film distributor
before using Akai DD8 MO discs for SDDS masters. Not dl opticd fronsfer
fadlities have Aka madhines. |t is not astondard requirement. |f youte not sure, mix
to DIRS.

At the optical camera transfer facility

The audo will be transferred digitdly via AES into the comera The comerais
syncdhronised to a PAL video sync Timeoocke is used for positiond information, ond is
syndhronised with a (B dedronics Bi-phose to timeaode converter. The ecsiest ond
safest method is for the comera fadlity to moke a straght aarcss ™ fronsfer without re-
ossigning tradks, dhonging sync efc Plecse bear this in mind when making mesters.

Track assignment

It would greatly help the traonsfer fadlity if the stondard tradk cssignment is achered
to. This aon e found at section 1.2 on page 4. Tradks aon be swopped interndly when
maoking dones efc This aon be set up in two waoys. Either
§ ‘foutinginputs” by pressing SYSTEM - INPUTS, or
§ tfrak mopping” by pressing SYSTEM — MORE — MORE — TRACKS. This lefs
you swap round the output cssignments of recorded tradks.

Synchronisation at the dubbing theatre

Sampling Frequency 44. TkHz with Film speed 24 FPS. Remember! 44100 samples for
every 24 fromes of picture.

The DD8 aon be syndhronised in severd ways.

Video Sync (recommended)

Biphcse

Word sync

Timeaode only (not recommended, and will not work with NT SC pulldown)

wn U U U
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If aPAL syncis used, this is sef up s folows
Press SYSTEM- DIG@

Set Sample Rate 1o 44, 1kHz

Set Digitd Syncto PAL Video sync
Press SYNC

Set Ext. time source to 25FPS

wun U Ud U U

Plecse note that if NTSCsyncis usedin a oulled down” set up, the sampling
frequency must dso be pulled down t0 44.056. This is sef up s falows.

§ Press SYSTEM- DG

§ Set Sample Rate to 44.056

§ Set Digitd Syncto NTSC29.97

§ Press SYNC

§ Sef Ext fime source to SMPTE 29.97 nd
Then record the moster in the usud woy.

Levels
Reference levd = -20aBfs
I is important o select the correct andogue operating leve in the DD8, s the audo
will be dgtdly tfronsferred into the comera Therefore levels aont be dtered at the
optiad transfer site. Use the fdlowing tadle s a guide.

Studio Operating Level Set Akai ref to Tone at Gives

+4dBu or OVU -20 +4dBu -20cBfs
OdBu or —4W -16 OcdBu -200Bfs
+2dBu o -2W -18 +2adBu -20cBfs
-4cBu or -8V -12 -4cBu -200Bfs

T o dhonge the setting on the DD8, perform the falowing.

§ Press SYSTEM- MORE — LEVELS

§ Thelevd aon now be dhonged

§ Press EXIT.
The new sefting must be saved, either in the prged or s a default in the Flosh ROM
(recommenaded).

Plecse remember that it is important to listen back to the SDDS maoster, to chedk for
dicks, aropouts, bad connedtions etc

Problems with MO drives

One fault of the Aka DD8 is the fadt that it doesnt report dsk readng errors. [f it fdls
to retrieve afile, it will simply mute one frad for, say, hdf asecond, ond then cary
on s normd. Otherwise it may not ploy atradck af dl. These problems are coused by:
§ Fragmentation — If ared contains alot of pundh-ins or hos been edted alot,
the arive maoy have prodems aaasssing dl the smdl sections.
§ Dirt ondoge - it is extremdy important fo service the arives regulaly (see
below).
For SDDS maosters it is recommended that a newly formatted discis used, and the
amount of pundh-ins/edting is kept to aminimum.
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Drive servicing

There are no offidd service infervds for arives, bout servidng at lecst once ayear is
recommended. Serviadng aon only be performed by aspeddist MO drive servidng
Qompany.

Moreover, it is dosdutdly vitd o have no smoking in the same room s these drives.
They aeinaedbly suscegptible to drborne dust aond dirt. dgorette smoke combines
the worst of dl environments, ¢ it is dso sticky. |f you have problems with MO drives
ond smoking oaaurs in the same room, this is dmost certainly the recson for the
prodlens.
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6 SDDS - The industry's best
sounding format

Sony Dynamic Digital Soundd (SDDS@&) is the motion picture
industry's most advanced digital sound format, designed exclusively
for cinema presentation. In developing SDDS, Sony applied decades
of innovative experience in professional and home audio to deliver
the highest quality sound presentation. SDDS has been engineered
to give filmmakers increased creative freedom and ultimately to preserve the integrity of the
master soundtrack. With SDDS, today’s moviegoers can now experience a film's sound
exactly as heard by the director and sound engineers on the mixing stage.

i &
= %
i IDD ISDH‘;‘ Dynamic | ;:‘
! ' Digital Sound o
‘L 4 i

6.1 Hear the Difference

Digital sound has changed the way people see movies. The
clarity and vibrance of SDDS truly heightens the movie going SO Sory Dynaric
experience. While other digital formats are limited to the same L ERE
5.1 channels as home systems, SDDS provides movie
audiences with up to eight channels of crystal clear discrete
audio. The additional two channels increases sonic detail and headroom adding impact to
the presentation.

8cHANNELS

IN SELECTED THEATRES

6.2  System Basics

SDDS is a sound-on-film format comprised of the SDDS soundtrack, optically printed on
both edges of 35mm film and the SDDS playback hardware — a reader and processor. As
the film is projected, the SDDS soundtrack is scanned, its data is processed, and ultimately
converted into analogue audio signals for the cinema's loudspeakers and amplifiers.

6.3 SDDS Products

Sony manufactures a range of products that fit the
exhibitor's needs. For new cinemas, there is the
DFP-D3000 system that includes analogue and control
functions and can serve as the central processor in any
cinema, also available as an analogue only processor.

For retrofit applications there is the add-on DFP D2500 that simply
adds SDDS to any existing system.

Both systems use the DFP-R3000 Reader to scan the soundtrack. = &g
The reader mounts to the top of any 35MM projector. y :

6.4 Big Sound for the Big Screen

The days of narrow ‘shoe box’ small screens are over. Today,
the emphasis is on making cinema going an event. There is a
trend towards building, larger, wider screens to maximise the
experience. SDDS enables filmmakers and theatre owners to
fill big auditoriums with six or eight channels of discrete digital g . |
sound through five screen loudspeakers, two surround e SSsseaccccecse v
channels and a full-frequency sub-woofer channel. The glory

days of 70mm big sound have returned with SDDS. None of the latest home theatre
environments can compete.
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Further details - Why is it the best sounding system?

In normd operation the SDDS playlbbadk equipment uses both sides of the film for
playbback. However, if one side is domaged, the unit will play in ‘dgitd concedment
moadk”. This uses extrabadk up traks for the lost information. Thereis abadkup
cenfre ond subwocofer. The left ond rignt cdhonnels are mixed to aeate left mix badkup
ond right mix bbadkup. These are played through the goporopriate speckers of cooed
vaume levels. The effect of gaing into 'DAVI" is seamless. Thereis dways adgtd
cenfre so ddogue is nof dsturbbed. The two sides are separated from eadh other by
aoout 17 frames.

The dararare off filmis 2.2Moits/sec, rather thon 370kbits /second.

The data compression is Sonys acdamed AT RAC, used in broadaosting ond in minidisk
players. The compression ratiois only 5: 1, rather thon 10:1 or 13:1.

Thereis no datasharing between channedls, dI channdls are full ronge 20kHz (even the
subwoofer).

Thetrak is printfedin the cyon layer. This is the degpest layer and therefore the most
resistont to saatdhes. The readers dso use patented dffuse light, which dso

counferads saarahes. In normd use, with awell printed trak, the SDDS fradk will 1ost
cs long s the picdure.

The dnema equipment is built to Sonys high broadaost stondarcs. |1 features 28 baond
dgtd EQon dl channds (2 band parametric on the subwodofer). All 1 /Ois bdaonced.

The picture balow shows the high resdution, smdl dot size of SDDS (on the left).
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Testimonials

"‘Eight channel SDDS is awesome! It makes a huge dfference on Pearl Harbor. | ve
never heard a movie sound so red. By dl means, seek out a theatre featuring SDDS 8
to experience Pearl Harbor the way we intended it. ”

Michael Bay, Director, Pearl Harbor

"The sense of baing totdly enveloped in high-detdl sound was parfiaularly noticecble
on this (SDDS 8) soundfradk”
Francois Groult, chief sound mixer,
“The Messenger: The story of Joan of Arc”

"While the inaecsed saeen resalution” aoes indeed help with the definition of busy
saenes, five channgls have as much place on quiet films such as Erin Brockoviah', |
dways find that just having three saeen spedckers on infimate films foraes me fo play
foo many elements in the centre horn,; otherwise, it's dstracting fo have sounds
banging around the exit signs near the left and right speckers. With SDDS, | aon use
the left-centre and right-centre speckers for a naturd-fedling, narrow stereo image
throughout the whde movie, going wider s necessary for exterior scenes. ”

Larry Blake, supervising sound editor & rerecording mixer,
Erin Brockovich

"Movie theafres equipped to present films in eight full channegls con build and mantan
a gedater marketing edge over home theatres. ”

‘Listening to the three-channel music became an annoying and distrading
dsqopaintment, even with a 12 foot (wiae) saeen. CQoviously my exrlier notion had
been mistaken. The SDDS eight-channgl advantage will work in any theatre. ”

John F Allen, Boxoffice 1997
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7/ Dolby level versus operating level.
Historical notes.

The aurrent stondard for dgitd dnema sound has a headroom of 20aB doove the
studo reference levd. This is usudly OVU in USA/France/Span/Itdy ond OdBuU in the
UK. If you look dosely af a VU meter, OVU is dso marked cs 100% . |1 now seems
ludaous that —20dB should be maked s 100% . However, when the meter wes first
invented, it wos dedded, for scfety that there would be at lecst 10aB of headroom
aoove this OVU mark. This is bbecause the meter integrates the level over time ond
gves an average reading. It will miss instantaneous pedks. |1 therefore fends to under
read, dependng on program materid. |n the film world the flux level of magnetic film
waos sef a OVU=185nWhb/m. This dlows roughly 10dB of headroom, remembering thot
nmoxinum level on magnetic taoe is not astricly defined point, bout that the onset of
saturation and distortion is gradud. This reference level of OVU then fronslated to on
SPL of 86aBcin the dnema With the advent of digitd recording there is no “onset of
tope saturation gey aed’soit is even more importont to have lots of headroom to
dlow for instontoneous pedks. 20aBs wos dedded on, which seemed to suit the
instontaneous pecks found in film sound tracks.

In the UK the film metering history is slightly dfferent. Reference level pradtises tend
to come from the broadacst sector ond the BBCin particular wos a great setter of
stondaras. Here you are to find BBC PPM meters. Marked from 1 to 7, with the higher
numbers being 4dBs opart. PPMA is usudly OdBu, PPMB, OVU. The reference levd is
usudly OdBu, PPVH. The moximum (broadaost) level is then PPM6, 8 dBs doove
reference level. PPV aofch di the pedks so give atruer picture of the level. T opoe flux
levels aon be set mudch higher. 0dBu=200nWhb/m wcs the stondard agreed on for
maognetic film. These meters are very convenient for mixing engineers — ddogue
pecks aoout 4 ond music doout 5 is asimple moxim.

When Ddby begon their involvement with film sound and noise redudtion in the 1970s,
they found a dfference of 0.75aAB befween USA ond UK. This is accounted for by the
dfference between 185nWhb/m ond 200nWh/m. The simple remedy for this would have
been to change the flux level dignment of the maog machines, but in some ases the
dedriad operating level wos chonged instead, with potentidly confusing results.

In aUSA studo, operating level ond ‘Daby leval” are dways the same. But in
Germony still today, asituation exists where Daby levd is -4.75B with resped to
operating level. The recsons for this are purdly historicd and couse enormous
aonfusion. German broadacsting fradtiondly used the DIN system where the reference
level wos the moximum boroadacst levd. This wes set for + 6aBu=320nWb/m on
maognetic filmm and Type 1 PPM meters were used. To maoke aworldwide film, the
reference tone hos to be 185nWh/m, which then equds 85adBcin the dnema |1 wes
dedded to kegp the + 6aB=320nWhb/m stondard ond then record tone at —4.75aB with
resped to reference levd, this equates to 185NWhb/m. This wos then adled "Dolby
Levd”, This dI worked fine, but with the onset of dgitd dnema soundtraks, abizare
-4.75aB=-20aBfs saenario wos produced ond the recsons why are being lost. To
counteract this, Dalby is now recommmendng that new studics fdlow the “Americon”
system of having the same Ddlby leval ond reference levdl. This mckes sense s the
DIN maximum system has now largely dsgopeared in the film industry.
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Subwoofers

- taken from tech note TN9905 1701 Setting the subwoofers”, by Gag Conndly

I ntroduction

The topic of setting subwoofer levels is the subed of numerous atfides ond even
more numerous opinions, but of only asinge proposed stondard (SMPTE RP 200, ond
ITU 10-11R/Temp/11-E). There are many recsons for this. First, the use of the modern
dgtd audo subwoofer is unique in comparison to the other dhannels and it is
recorded with a dfferent monitoring reference. The purpose of the subwoofer hos
chonged with the evolution of dnemasound, from compensating for the poor low
frequency response ond bass power aopchility of dder saeen speckers, to addng
power to low frequency effedts even in thedires having full ronge saeen spedkers and
acpdble omplifiers. Secondy, dfferent post production fadlities ond even different
engnears have fdlowed their own dignment conventions. Findly, equipment ond even
meter stondads are dfferent when compaing the USA, Europe, ond elsewhere. This
wordy artide is only on overview ondis not meant to comprise a spedfic adibration
proasss or set of instructions.

Setting the acoustical reference level on the dub stage.

Asignd, generdly wide bond pink naise, is sent through the dulbloing consde to eah
of the monitoring systems$ saeen spedkers af the dedriad reference leve (dso
known cs Dalby Level). Using ared time third odtave ondyser, the monitor system is
ajusted for the preferred aooustiad response aof eadh loudspedker, given the
properties of the loudspedker, the room, the saeen, and the X-aurve” of SMPTE
202M The dedriad gan of eadh dhannd in the monitoring system is then adjusted to
gve on aooustiad reference leve in the room from each saeen specker.

Setting the subwoofer acoustical gain using a screen speaker as a
reference.

The dhannd used for subwoofer o LFE (low frequency effects) in the dulbloing theatre
is then adusted o5 doove, exaspt that the SPL is mecsured differently. To maoke this
adustment properly, amulti-channel red time ondyser must be used. Andyser bonds
in the flof-response regon of asaeen spedker (generdly, the centre specker) ae
token o5 areference. These bonds will not individudly meosure 85aB SPL, but will be
somewhat less, dependng on the bondwidth of the ondyser$ bands, typiadly adoout
70 B SPL for a 1/3-ocdtave ondyser ¢s required by SMPTE 202M. This flat-response
regon, between the low frequency rdl off caused by the loudspecker adbinet ond the
high frequency rdl off due to the saeen ond X-aurve, is referred to os the in-lbond
(aooustiad) response of the monitor spedker. The subwoofer dedricd gain is ajusted
such that the ondyser chonndls in ifs in-bond region are 10aB greater thon those in
the saeen spedker§ in-bond region. This is referredto as “10AB of in -lbband gan”®
(subwoofer level relative to each saeen spedker levdl).
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Center channel loudspeaker response Digital subwoofer (LFE) channel response

The mecsurement is made acoustiadly, not dectriadly. Typiadly, each bond of the
ondyser in the poss band of the subwoofer will then mecsure doout 80 dB SPL. If a
saeen specker and the LFE subwoofer loudspecker are eadh mecsured with a wicde
baond SPL meter, the subwoofer will typiadly mecsure gooroximately 5.5 B higher.

Why we do it this way.

Theresson for lowering the dedriadly recorded level of the subwoofer channegl ond
making it up by turning up the playlbadck gan dates badck to 70mm film. The subwoofer
recordng level wos lowered to prevent sofuration of the magnetic frack ond the
playbback gan weos inaecsed to compensate. The loss of signd to naise performonce
WGS inconspiauous bbeaause the subwoofer signd waos sent through alow poss filter
and dd not reproduce hiss. This level dfference convention hos bbeen refanedin the
dgtd world, where it serves to give addtiond effective headroom for the playlbbadck of
low frequency sound effects through the subwoofer loudspedker.

What it means.

The consequence of having 10dB more aooustiad gan in the subbwoofer monitoring
chonnd is that the dulbbing engineer will tend to turn down the eedricd recordng
levdl of the subwocofer by coout 10aB compared to what she would have done without
the inaecsed monitor gain. However, unlike the saeen specker channdls, the engineer
does not use a consde meter to chedk the dedriad recordng level of the subwoofer
(exogpt perhaos o guard against overlood condtions).

Setting the digital screen speakers in the cinema.

In the dnema, the saeen speckers are adusted in the dmost same monner s they
were on the adubing stage. This adibration, which encompasses the dnema
proasssors main fader, equdizers, power ampifiers, aossovers, loudspeckers, saeen,
ond room response, is referred to os the B-ahan dignment. Consider the digitdly
ariven loudspedcker dignment first, cs it is the most importont. An dledriad reference
signd, generdly wide band pink naise generated within the dnema processor af a
spedficleve, is used to dign each of the saeen speckers to give the desired response
(the X-aurve or other reference response) and aooustiad referenceleve for eadh
indvidud spedker (again, 85 dBc, slow response, mecsured with awide-bond SPL
meter). This procedure ties the dnema proosssars eedfriad reference to on aooustiad
referencein the dnema, similar to what wes done on the dubing stoge.
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Setting the digital subwoofer in the cinema.

In asimilar way os on the dubloing stage in Step 3, the level of the dgitd subwodfer is
set by using a multi-chonnd red time ondyser ond adjusting the éedricd gan of the
monitor system to achieve 10AB of in-lbond aoousticd gain, relative to asaeen
specker. The consequence of this adustment is that signds which were recorded
cooroximately 10aB lower for the subwoofer will now ploy badk in the dnema at the
same aooustiad levd o8 they dd when the duboing engineer recorded them on the
aubing stage, beaause the playbbadk condtions have been acoustiadly maotched
between the dulbbing stoge ond the dnema (o8 dosely s variations in rooms and
loucspedkers will dlow).

Optical subwoofer defined.

The optiad subwoofer hcs a dfferent fundion thon the dgtd subwodfer. |t serves to
enhonce the boess response of the opticd playbadk. 1t is totdly artifidd, synthesized in
the dnemaprocsssor by combining the L, C(-3dB), ond R signds from the decoded
optiad Lt,Rt ond sending the sum through alow pcss filter. The aut off frequency of
this filter may be 50Hz, 80Hz, T00Hz, 120Hz or some other frequency, dependng on
the dnemaproasssor and the instdler$ judgement. A high pass filter moy dso be
aoplied, if it is not dready a component of the opticd preamglifier, to reduce low
frequency atefads aaused by ground noise timing (GNR) errors and strecking noise
on the print. The end result is asignd contaning frequency components whidh overlap
those being sent to, though not neasssarily reproduced by, the saeen spedkers. |n
Hallywood, the dubing engineer may not have listened to this signd on the adutking
stage (in part because the DS4 without aaof. 160 aord does not aeate it) and so
mMooke No artistic dedsions based on it. |t is merely an enhancement aeated in the
dnema to give the effect of more bass extension in the saeen speckers and has no
aorrespondenae to ony dsaete signd on the dub stage. Note that it dso has amudh
lower dynaomic ronge than the digitd subwoofer signd. The dgitd subwoofer signd, in
aontrost, wes aeatively recorded on its own dsaete channdl (Sub o LFE) of the print
moster ondis used for spedficlow frequency sound effects.

Setting the optical subwoofer.

The opticd (ondogue) subwoofer is adusted to matah the opticd saeen speckers ond
effectively extend their low frequency response, agan using a multi-ahonnel red time

andyser to compare baonds in the poss bond of asaeen specker and the poss bond of
the subwoofer, ond setting in-bond acoustiad levels aooordngly. In this acse, thereis

no in-bond aooustiad gan dfference, cs the subwoofer signd is just the low frequency
components of the saeen spedker signds.
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Center channel loudspeaker response Analog subwoofer channel response

Full ronge saeen speckers need less help from the synthesized optiad subbwoofer
signd thon do dder spedkers with poor bass extension. Experienced dnema engineers
may chose to reduce the nomind leve of the optiad subwoofer, lower the frequency
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of its low pcss filter, or even diminate the synthesized signd dtogether, dependng on
the aopdailities of the sareen loudspeckers and the auditoriums aocoustiad response.

8.10 Subwoofer polcarity.

8.11

As aside note, it is often dffiault to determine the corred pdaity of the subwoofer,
dgtd o ondogue. Even if pink naise is sent to the subwoofer ond centre channels
simultoneously, in mony acses there will be no opparent difference in combined wide
bond SPL mecsurement when switching subwoofer paarity. In the end the best
palarity moy come down to on aesthetic judgement on the part of the dnema
technidon, based on listening to actud films.

Rule-of-thumb methods.

Mecsuring the level of asubwoofer with awide-bond SPL meter is of questioncdle
vdue exagpt a8 arule-of-thumb method to re-chedk atheatre that hos dready been
properly adilbrated. The recsons for this indude the fadt that the meosured aocoustiad
output of asubwocfer (or ony loudspedker system) dgoends on the bondwidth of the
signd ultimately being mecsured. That will be dffected by the bondwidth of the input
test signd, ony equdizer o low pass filter settings, the auditoriums response, the
loudspedcker aobinet response, and the acauracy of the Cweighting response at low
frequendes of the SPL mefer used for the mecsurement. A subwoofer signd with a
wider bondwidth may mecsure the same s onother with anarrower bondwidth bout
higher level (cs indaated by ondyser bonds within the poss lbond of the subbwodfer),
using the same specker adbinet. Considering the DFP-D3000, the bondwidth of the
pink noise sent to the subwodfer is dffected by alow pass filter that con e adjusted
from 80Hz to 330Hz—a difference of three octaves or eight times in aoousticd energy.
No stondards exist for such wide bond SPL mecsurements of subwoofers.

Athough the mecsured SPL of wide band pink naise through the subbwoofer will
chonge if the subwoofers low poss filter is adusted, this will not chonge the actud
playback levdl of the dgitd LFE chonnd from film. So long cs the filter frequency is
not set too low, the signds recorded on the dubing stage will defermine what is
heardin the dnema when the proper in-lband gain difference is estadished
acoustiadly, os previously desailbbed. This is why on engineer who uses awide-tbbond
SPL meter to sef the digitd subwoofer levd is engaging in self-deagption. |n generd, a
low poss filter setting for the dgitd subwoofer (LFE) of 125 Hz, 160 Hz, or even

200 Hz should serve in most instdlations, ond dl seftings should sound the same when
playing dgitd multichonnel materid. Alow poss filter setting of 125 Hz will give awide
bond subbwoofer SPL pink noise mecsurement of gooroximately 91 dBe T his rule-of -
thumb result is only goproximate ond should not e used for the primary dignment of
atheatre.
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9 Glossary of Terms

Term

Syncpip

Domestic version

M&E

Didogue premix

Leff totd, Right totd

Confidence pess

Overlap

SPL

aBfs

Punch-in

Also Known As

Head pop

Orignd version

| nternationd version

DX premix

LtRt, SR, SVA

Contrd

PUl Up

Sound Pressure Levd

DB full sade

Drop-in

Y GOssAay O 1elite

Description

1kHz tone of 1 frame
duration used for
syndhronizing sound
ond picture

The arigind longuoge
mMiX

Music ond sound
effects only, no
longuage spedfic
ddogue

Only the ddogue

Matrixed ‘ondogue”
frack

Playback dheck

Audo ofter the end of
ared from the start
of the next red, to
fadlitate monud redl
chongeovers

Levd of aooustic
soundin the ar

Levd of adgtd
signd, where OdBfs is
the maximum levdl.

The procsss of edtfing
arecordng by
pressing the record
button whilst playing
tack
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