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syncinfo Synchronization Information
syncword Synchronization Word
timecod1 Time Code First Half
timecod2 Time Code Second Half
timecodle Time Code First Half Exists
timecod2e - - Time Code Second Half Exists

2.1.2. Definitions
21.2.1._ Coupled channel

A full bandwidth channel whose high frequency information is combined into the coupling channel.

2122, Coupled set

The exponent set for the coupling channel.

2.1.2.3. _Coupling channel

The combination of the high frequency information from the coupled channels.

21.2.4.  Exponent set

The group of exponents for an independent channel, for the coupling channel, or for the low frequency portion of a
coupled channel.

2.1.2.5. _Independent channel

A channel whose high frequency information is not combined into the coupling channel. (The subwoofer channel is
always independent.)

2.1.2.6, Non-coupled set or uncoupled set
The exponent set for the low frequency portion of a coupled channel.

2.2, AC-3 Syntax

2.2.1. Synchronization Frame

An AC-3 serial coded audio bitstream is made up of synchronization frames containing 6 coded Audio Blocks (AB)
each representing 256 audio samples. A Synchronization Information (SI) header at the beginning of each frame
contains information needed to acquire and maintain synchronization. A Bit Stream Information (BSI) header follows
SI, and contains parameters describing the mode of the coded audio service(s). The Audic Bllocks may be followed by
an Auxiliary Data (Aux) field. At the end of each frame is an error check field that includes a2 CRC word for error
detection, and there is an additional CRC word located in the SI header.
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Sync Frame

2.2.2. Syntax

The following pseudo code mnemonics describe the order of arrival of information within the bitstream. Some of
the control and informative data which need not be sent as often as every syncframe is conditionally present based on
preceding flags in the stream. This method is used in order to more efficiently use the available data rate for audio
information. This pseudo code is roughly based on C language syntax, but simplified for ease of reading. For
example, statements are not followed by semicolons, but are kept one to a line.

A continuous audio bitstream would consist of repeating the following sequence of data.

syncframe()
syncinfo()
bsi()
for(i=0; i< 6; i++)

audblk[i]()

auxdata(}
errorcheck()

Each of the syncframe elements is defined in the following pseudo code. Note that all bitstream elements arrive
most significant bit first in time unless noted otherwise.

[mnemonic word size 1
syncinfo()
SYICWOTH e ireeeiiae s e s e s enaseessstenessentssssestarssassstossnssnsattnnssasssnssanarssssrsens 16
TG L e iiiiiiiiiiiieeiiueierseterresrteressestessasassrassnsestsssessesnssetsssassansnsasennessnnantestonanssssannsssessasesrseen 16
FSCOM ..eeeieeeiii e cieriieeereeertisertsraussesnessensesesssssenstasstosasarsonsasessssssaastsmsaasennenatassnssrsnesetonnns 2
FEMISIZECOM ... ooeeeeieeeee e ieet st ier e cessuseeesaressssnssranasresesassentesssssassssnsasssssnesssss ssesenssans 6
bsi()
L1 X3 T OO OO OO 5
DSIIOMA ..ot iiiitiiiieiiiiereiettieeetrtrssssetsssrertasassssesssnssnsessessncanisnsssestnsennttsasasenrsstbrosiresnersenss 3
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BCIMIOM..ccuuiiiiiiiiniiinretiieeseiietertestuiree st tttaeasessssretaes et snosssrsssessnsssarattsssestansssssssessesssersesssssnns 3
if((acmod & 0x1) && (acmod != 0x1)) {cmixlev} /* if 3 front channels */.......cccccecvvvvvirrevnencennn, 2
if(acmod & 0x4) (surmixlev} /* if surround channel(s) eXiSts */......ccvverereeerrreerareriannnnnnnressarnes 2
if(acmod == 0x2) {dsurmod]} /* if in 2/0 MOAE */......covemiieimrrreriecereentisresssessesssarssssesesssanens 2
TE@OM e rver e ee et s sesess e s nran e s e e searanaeasseeanasanansenann st nerreranaren 1
QIAIDOTI ...ttt e retatic s sereara s se e e serearas s sesnsesraseserannssasasnensnrassnannnanns 5
COMMPI .. euiinieeeunrniuinieeatereriasensteaesucressaetosseesssnaseusssssnssersessstanssnssqssussnsssssstnssssessssssrssrnsenses 1
IF(COMPIE) {COMPT] .cooieiiiee it ccrrterrie e s s eeee s s s rnsrsatesersse s srass senssnsnsnnecenreeanseassunnes 8
JAMGCOAE. ..t rrrrrre e e ar e e e e s st e nr e e aese s e s e as e e e e eeen s s resssenns 1
if(langcode) {JANGCOU ] .......ooiiiiieiieeeiieiiceeeeieere e ee e b e s reesesesesanressnrssssasessensesssnsnsesnssssansren 8
AUAPIOAIC ...ccooviriiiiiiiiiiiiicii ettt e ee et rer e e e ve s sr e e e sesehe e se st seaenean st st b e aes 1
i{f(audprodic)
MEXIEVEl . oo et ireererreeee e s atre st e es e nsansa s e saesseasaneeaseesaeee nansrrenane 5
TOOTMEY P . oeoeiuiniierroememreentacenseriieeeasieeaeareesersesasensssensersassnsesnanssonasssssanesssanenssasseenssossssesns 2
)
if(acmod == Q) /* if 1+1 mode (dual mono) */
{
GIAINOTIM2 ...ttt e e rererr e ssssserransessestararnsessssnsssenmnessannsesansasannnnsenonnssansns 5
COMPT 2L ceuuuueiennnieiiiimettassieentianressorstrmasssssssstsransessesnesesssnssssnesseanssssnsssnssssssnsessasnnsnssasens 1
IF(COMPI2E) {COMPT2]..iiiiiiiiiiiriiieeciiiicenteeeircsesrreeesesansesesssssassassaesnssasasasssssstasessessseaes 8
JANGCOAZE.....c ittt ceerrecteetr et ciee s e vee s ane s essarsenesresssasersasasanssnsassesansnsssesnas 1
if(langcod2e) {1angeode2} ............uiuiiiiiiiiirerrriiirereririsecereeeeeeeereeeeesnoasesnemeesasecasanansnsssnnnne 8
AUAPTOGI2@ ... ittt crree e s s o e e et aeerae st e rsnsearas et s asossssemsasbansanan s e sss 1
i{f(audpmdi2e)
MIXIEVEI2 Lot erenee e rer e sesanasseseteanastanansanns s araonn 5
TOOMEYP2. iioeiiiiiaiiiitttieinieerccanetrereeseriarnnsearessassstsssestronsenssssanaossssssntmansessannssssnsns 2
} )
COPYTIGIED e c e tree e riresesrserereesa st ee et erereree st anaeassenen s ansneasesanasa s annantsnses 1
(1) 8 ¥4 1 T SO O S U O OO PR RRROTURTRRRt 1
RO LE .coeieeeii ettt reeeeseeeesseesseseceentasesseaseseeesasesssseseans amnsemasaanaaaasasnanss s arene 1
if(timecodle) {tiMecOdl].......coooeeminiiiiieiiiicccieeeeerreie e eeereerennsnesereeesennsmssnnnsnannasannnsnnn .14
BIMECOA2E ... ..ot eeec s st e tereeseeeee s s srraacusseases s e emnesaae e b mnnnenn s e st e e e 1
if(timecod2e) {tIMeCOA2] .......cioviirimriiiiieiiiiiererrreieesreese s seseresesesesseneesassereanmnnsnnmmanaemaanceeenes 14
AAADSIC.......ooeeeeeeeeeeereee e eeeete st srss s s se s e serseesrr s er e et e e e s ee s an et tesnea st e s asanaaas et e en b e 1
if(addbsie)
{
AAADSIL..cooiiiiieii e et e s s e s s s e s s s s e s s ees aereenanansanten 6
1 1 1175 SO RPN . (adidbsil+1)x8
)
} /*endof bsi¥
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audblk()
{
for(n = 0; n < nfchans; n++) {DIKSWIN] ...cooiiiiiiiiiiiiriirerei i errsrersrerreeescssnseenneesssessanes 1
for(n = 0; n < nfchans; n++) {AIthFlagIn]}....cccoviiiieriicrccrrccre e seeressneeessvereas 1
[*These fields for dynamic range control*/
QYDEIGE.....iiintiiiiii ittt cett bt raeses st aesansssesosnttonsnasstartenssnestisteestessssssonssssnsesnsrresse 1
H(AYnInge) [AYIIIME) .ot eecr e e ss e st e s e r e e st be e s nt s s bbneseeeest s e aneeesatesnn 8
if(acmod == 0) /* if 1+1 mode */
{
AYDEMB2E.. ..ttt rrtse et rreeseraesssseessassersasessstrsnstassnmeassrasssnsanesssrnassnsnssnsss 1
if(dynmg2e) {AYDIME2] ......coieiniiiiiireirceieciirenerecrereeettiesseeesennasseseasssassserennenssssansssnanstanns 8

[*These fields for coupling strategy*/

L 1] ] 8 o T O SO PP PURTROR PO 1
i{f(cplstre)
(4] 11 1 L PSP PO PUR N 1
if(cplinu)
for(n = 0; n < nfchans; n++) {chineplln]} .ccceevereeirierenreierieeennrecnnrerreneeereeeneeeerenes 1
if(acmod == 0x2) (phsflginu} /* if in 2/0 mode */ ......coeeurueriiriimiiceireereisererneneverenans 1
CPIDRGE ... e e e 4
1\ ) 13 1 Vs | OO O PP PPN 4
for(i = 0; i < (cplendf - cplbegf + 2); i++) {cplbndstreli]}.ec e vccccrrnnieecrrvnrieeeseennes 1
)
}
f*These fields for coupling coordinates*/
if(cplinu)

for(n = 0; n < nfchans; n++)

if(chincpl[n])
{
CPICOCIM et ee et s e s s s e 1
if(cplcoe[n])
{
118 o 1] L0 ) PO OO 2
for(j = 0; j < ncplbnd; j++) /*ncplbnd derived from cplendf, cplbegf, and cpibndstrc*/
{
1 1 T 0T34 1+ ] 1 TR ORI 4
1911 (1T 1§ 1 ) OO RSO TN 4
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}
}

}
if((acmod = 0x2) & & phsflginu && (cplcoe[0] It cplcoe[11))
{

for(j = 0; j < ncplbnd; j4+) (PBSTIZHII] cooeeerieieriiiccccrereee et s e e s e v 1

}
}

{*These fields for rematrixing operation in the 2/0 mode*/
if(acmod == 0x2) /* if in 2/0 mode */
{

TRIMALSEY L. ooeieiiiinriiricinciereretotiersrsnrsracsseesnseossnsssesnssssnssasssosranssnnasssnsttssnsestonasssassnsensssann 1

if(rematstr != reuse)

{
if((cplbegf > 2) I (cplinu == 0))
{

for(n = 0; n < 4; n++) {rematflgnd} .......coomimiiiiiii e e eeer e e 1

}
if((2 > cplbegf > 0) && cplinu)

for(n = 0; n < 3; n++) {rematfIgIn]) ....cccoiiiciiiici et eeee s asnaeaes 1

}
if((cplbegf == 0) && cplinu)
{

form =0; n < 2; n++) [rematfIgin]}.........coovriimiemrmmirrerere e ceeesaresassteennas 1

}
}
}
[*These fields for exponent strategy*/
if(cplinu) {CPLEXPSEr] ..t cerccreenereeeseerennees
for(n = 0; n < nfchans; n++) {cheXpstr[n]} ........................
if(lfeon) {lfeexpstr}

for(n = 0; n < nfchans; n++)

if(chexpstr[n] !=reuse)

if(!chincpln]) {chbweod[n]) .ccoccvveevervierevivreenreenes

}

[*These fields for exponents*/
if(cplinu)
{

.........

secsccsacasan
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Dolby AC-3 Algorithm Description REV 1.12

if(cplexpstr 1= reuse)
{
CP D S X Pttt e a e s s an e s shee se s e ne e e s aenaessenn e anans 4
for(i = 0; i < ncplgrps; i++) (CPlexpsil}..cemecerreiiiiiiiiiiiii e s 7
}
)
for(n = 0; n < nfchans; n++)
if(chexpstr{n] !=reuse)
EXPSIMII0] e ettt e st et e st e s aae e r e ar e aeneas 4
for(i = 1; i < nchgrps; i++) {exXPS[NIII]...icviiniiinnreirrirrccrrr e e crrereanes 7
230108 171 (3 DO SRR T U O P UPURIUUR R 2
)
if(ifeon)
{
o if(lfeexpstr != reuse)
1§ 015 4 XY L U OO 4
for(i = 1 ;i < nlfegrps; i++) {IFeeXPS[]] cvcrrirecerinreriiniirinicrriiiacrnttrimrsecesrenereesesssranes 7
/* nifegrps =2 */
)
)
*These fields for bit-allocation strategy information*/
D et e rrre e e s e e e nr e et e e e e b s et R aaan et aat ettt ae et e st raaneteneeseneennss 1
if(baie)
{
SACYCOM ... et rre st s ee e s aa s s ce e s e e e s e s he s s e me b saaeeen 2
FACYCOA ...t rte e reseses s b ss s srnns sarnsensassnemsnrastantreseasees sesseseasansen 2
SBAIMCOU . cceeene et reecr e cereceeae et ane st et ess s sneae st aanasnssssnsssansasteansnsansnnns 2
ADPDCOd ... e s e e s e n e e s banes 2
FIOOTCOM ...ttt eree e erae st areese s e s aeor b os st araconbennas sa b a st b s b onan s mna e e senssessnsasns 3
3 111 § 1) - T OO O URRR UV UORPUO PR OOPRt 1
if(snroffste)
{
] 1) 1] § £ OO 6
if(cplinu)
{
CPIISITOFFSE. ...t errrt e tessssses s aceatsesessssss et senasesrsasss sosessessannen 4
CPIFAIMCOd. ..o et s e s s s s e sese s essea s an et 3
_ for(n = 0; n < nfchans; n++)
ac3_ec10.doc 02-22-94 page 9 Dolby Laboratones Information
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FSAFOFFStIM] .. oo teeree ettt s s sresessssnertsnanasannransrosseeenaen 4
FEAINCOAINT .o rree s e rerrr e et renat s et s s se seser e s e ra e ans 3
)
if(lfeon)
{
LLES £11 4 13 3 1) S OO SOOI PO POR R 4
IfefBaimCod. ... .. e e e eenn e s e s s e s e e an s s s e e e nanns 3
)
if(cplinu)
CPLIEAKE ...ttt ettt e e e re s ereese e e s aa et aeseae e mnnes e aesteeanae st as e enannnasaren 1
if(cplleake)
CPIFLRAK e et retreee vt ee s e irtvs e s eeru s sesaensanesasstttnssatnanssannnsrananans 3
CPISHCAK ..ottt e e e e trer e s e e s e e et e ataesesesaasaeaenene 3
)
BeltbATR ..o oot se s erae s e e s et e e e reese et e s e neaeasee s et aeaae sren e e e e ranarenns 1
if(deltbaie)
if(cplinu) {CPIAEItbBAe] .....ccoeereiiiiieereeccrieee et cce e ebrtrie e sr e snenssesenesnasessnsnrnsesarnen 2
for(n = 0; n < nfchans; n++) {deltbae[D]} ......ccccovvvvirriiiriniiiiireiriierienrireeeeseanseaaeessennseeranes 2
if(cplinu)
{
if(cpldeltbae)
{
CPIAEIINSeZ ... st resss e e st tass aenas ses s an e e s e 3
for(j = 0; j < cpldeltnseg+1; j++)
CPIdeltoffSt[F].. oot et eecn e e sttt e seaean s s n e e s e e nas 5
cpldeltlenf]...cccoovmrniiiieireeie et e e nn ettt e aaanna e s an et n e e aas 4
cpldeltbaljl....ccviiiirimiiiiiirriire e eeecresrasasnnss w3
)
for(n = 0; n < nfchans; n++)
if(deltbae[n])
{
deltnSegim ] e e st e s e eseneas e e eaaanee s nera senna s 3

for(j = 0; j < deltnseg[n]+1; j++)

deltoffstIn][]...ceeiieeeeeiieiiiiie e e erae e

.-.-...--..,.....-.-----.-...-..5
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e L3130 1§ ) | ) O OO 4
deltbalnIl ] ..cccomric it et s et e e e e e s 3
)
)
) 3 11 1T O SO SO PSR O UR PR 1
H(SKIPIE)  {SKIPI) ettt iiiiiiiieiir s rreee e eerarar e eeeeseerrasaresaereseaassnsanssanes sesnsssnesesas ssans 9
*These fields for quantized mantissa values*/
if(cplinu)
{
for(i = 0; i < ncplmant;i++) {eplmaAnti]]}.....ccovirieieeeiieiirirreerrrreceeccrner e e ae e ceeaes (0-16)

for(n = 0; n <nfchans; n++)

for(i = 0; i < nchmant[n]; i++) {chmant{n][i]])...ccoerirrirererreieeeecrree e 0-16)
}
if(ifeon)
{
for(i = 0; i < nlfemant; i++) {(Ifemant[i]}.......c.ccoirreiiiiiiiiiiiicieirrrr e rerereeeenneend (0-16)

}
}  /*end of audblk */

auxdata()
for(i = 0; i < nauxbits; i4++) {BUXDILS].ccciiriiiiiieecircceeeren et nae e s eneecrsneesanassaesesanes nauxbits
}
errorcheck()
CF TSV it iteeetieitieeiunasseerunsonssatansssassosssassbostosstonsssssnasisnsssssassssssennsstasssansensesersesannsrnsonass 1
CTC2. . ciieeiireuennenraeteiererearenennnenesssaesasseassaaeeresesaneeaereanacrtenesteemesastesoetsioss ietsassranssseantssannsant 16
}

2.3. Description Of Bitstream Elements

2.3.1. syncinfo - Synchronization Information

2.J3.L1,_syncword - Synchronization Word - 16 bits
The syncword is always 0x0B77 or 0000 1011 0111 0111.

2.3.1.2. ¢r¢l - Cyclic Redundancy Check 1 - 16 bits
- The 16 bit CRC applies to the first 5/8 of the frame.
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2.3.1.3, fscod - Sample Rate Code_- 2 bits
This is a 2 bit code indicating sample rate according to the following table.

fscod sampling rate, kHz
00 48
01 44.1
10 32
11 reserved
23.1.4. frmsizecod - Frame Size Code_- 6 bits

The frame size code is used along with the sample rate code to determine the number of bytes before the next
syncword. See Table 2.1.

2.3.2. bsi - Bitstream Information

23.2.1. bsid - Bitstream Identification_- 5 bits

This bit field has a value of 00011 (=3) in this version of the coder syntax, The decoder should mute if the value in
this bit field is greater than 3.

2322, 1 1 - Bi Mode - 3 bi

This 3-bit code indicates the type of service that the bitstream conveys as defined by the following table.

bsmod type of service
000 main audio service
001 main audio service minus dialog
010 associated service: visually impaired
011 associated service: hearing impaired
100 associated service: dialog
101 associated service: commentagry
110 associated service: emergency - flash
111 reserved

2323, acmod - Audio Coding Mode_- 3 bits

This 3 bit code indicates which of the main service channels are in use, ranging from 3/2 t0 /0. If the msb of
acmod is a 1, surround channels are in use and surmixlev follows in the bitstream. If the mstrof acmod is a 0, the
surround channels are not in use and surmixlev does not follow in the bitstream. If the Isb of acmod is a 0, the
center channel is not in use. If the Isb of acmod is a 1, the center channel is in use. Note: The stase of acmod sets
the number of full-bandwidth channels parameter, nfchans, (e.g., for 3/2 mode, nfchams = §; for 2/1 mode, nfchans =
3; etc.). If acmod is 0, then two completely independent program channels (dual momo) are encoded into the bit
stream, and are referenced as Ch1, Ch2. In this case, a number of additional items are present im BSI or audblk to
fully describe Ch2. Acmod is coded as follows. The table also indicates the channel ordering (ke ovder in which the
channels are processed) for each of the modes.

Dolby Laboratones Information page 12 a3 eci0doc 02-22-94
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acmod audio coding mode channel array ordering
000 1+1 ~ [Chl, Ch2]
001 10 [C]
010 2/0 L, R]
011 3/0 L, C,R]
100 2/1 L, R, S]
101 3/1 [L,C,R, S}
110 2/2 [L, R, SL, SR}
111 32 [L,C,R, SL, SR}

2.3.2.4. cmixley - Center Mix Level_- 2 bits

‘When three front channels are in use, this 2 bit code indicates the nominal down mix level of the center channel with
respect to the left and right channels.

cmixlev mix level
00 0.707 (-3.0 dB)
01 0.596 (4.5 dB)
10 0.500 (-6.0dB)
11 reserved

2.3.2.5, surmixlev - Surround Mix Level - 2 bits

If surround channels are in use, this 2 bit code indicates the nominal down mix level of the surrounds {consistent
with the ITU BR specification).

surmixlev mix level
00 0.707 (-3dB)
01 0.500 (-6 dB)
10 0
11 reserved

2,3.2.6. dsurmod - Dolby Surround Mode_- 2 bits

When operating in the two channel mode, this 2 bit code indicates whether or not the program has been encoded in
Dolby Surround. This information is not used by the AC-3 decoder, but may be used by other portions of the audio
reproduction equipment.

dsurmod indication
00 no indication
01 NOT Dolby Surround encoded
10 Dolby Surround encoded ‘
11 reserved
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2.3.2.7, Ifeon - Low Frequency Effects Channel On_- 1 bjt
This bit has a value of 1 if the Ife (sub woofer) channel is on, and a value of 0 if the Ife channel is off,

2.3.2.8. dialnorm - Dialogue Normalization_- 5 bits

This 5 bit code indicates how far the average dialogue level is below digital 100%. Valid values are 0-31, which are
interpreted as 0 dB to -31 dB with respect to digital 100%. The value of dialnorm is not used by the AC-3 decoder,
but may be used by other parts of the audio reproduction equipment.

23.2.9, compre - Compression Code Exists - 1 bit

If this bit is a 1, the following 8 bits represent a compression control value.

2.3.2.10, compr - Compression Gain Word_- 8 bits

This encoder generated gain word may be present in the bit stream. If so, it may used to scale the reproduced audio
level in order to reproduce a very narrow dynamic range, with an assured limit in instantaneous peak reproduced
signal level in the monophonic downmix. The meaning and use of compr is described further in section-8.

2.3.2.11, langcode - Language Code Exists_- 1 bit

If this bit is a 1, the following 8 bits represent a language code. If this bit is a 0, the language of the main audio
service is not indicated.

23.2.12, langcod - Language Code_- 7 bits
This is an 7 bit code representing the language of the main audio service. See Table 2.2 for the mapping of langcod
into language.

2.3.2.13, audprodie - Audio Production Information Exists_- 1 bit
If this bit is a 1, the following two data fields exist indicating information about the andio production.

2.3.2.14. _mixleve] - Mixing Level -_S bits

This 5 bit code indicates the acoustic sound pressure level of the dialogue level during the final andio mixing
session. The 5 bit code represents decibels from 0 dB to 31 dB. The reference mixing level is 60 dB SPL plus the
value of mixlevel, or 60 dB to0 91 dB SPL. The value of mixlevel is not used by the AC-3 decoder, but may be used
by other parts of the audio reproduction equipment.

23.2.15, roomtyp - Room Type_- 2 bits

This 2 bit code indicates the type and calibration of the mixing room used for the final andio mixing session. The
value of roomtyp is not used by the AC-3 decoder, but may be used by other parts of the audio reproduction
equipment.

roomtyp type of mixing room
00 not indicated
01 large room, X curve monitor |
10 small room, flat monitor
11 reserved
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2.3.2.16, dialnorm2 - Dialogue Normalization, Ch2 - 5 bits

This 5 bit code has the same meaning as dialnorm, except that it applies to the second audio channel when acmod
indicates two independent channels (dual mono, 1+1 mode).

23217, compr2e - Compression Code Exists, Ch2_- 1 bit

If this bit is a 1, the following 8 bits represent a compression control value for Ch2.

2.3.2.18. compr2 - Compression Control Code, Ch2_- 8 bits

This 8 bit code has the same meaning as compr, except that it applies to the second audio channel when acmod
indicates two independent channels (dual mono, 1+1 mode).

2.3.2.19. langcode - I.anguage Code Exists, Ch2_- 1 bit

If this bit is a 1, the following 8 bits represent a language code for Ch2. If this bit is a 0, the language of the Ch2
is not indicated.

2.3.2.20, langcode - .anguage Code, Ch2_- 8 bits

This 8 bit code has the same meaning as langcod, except that it applies to the second audio channel when acmod
indicates two independent channels (dual mono, 1+1 mode).

2.3.2.21. audprodie - Audio Production Information Exists, Ch2 - 1 bit
If this bit is a 1, the following two data fields exist indicating information about the audio production for Ch2,

2.32.22. mixlevel2 - Mixing Level, Ch2_- 5 bits

This 5 bit code has the same meaning as mixlevl, except that it applies to the second audio channel when acmod
indicates two independent channels (dual mono, 1+1 mode).

232,23, roomtyp2 - Room Type, Ch2_- 2 bits
This 2 bit code has the same meaning as roomtyp, except that it applies to the second audio channel when acmod
indicates two independent channels (dual mono, 1+1 mode).

2.3.2.24, _copyrightb - Copyright bit_- 1 bit

If this bit has a value of 1, the information in the bitstream is indicated as protected by copyright. It has a value of
0 if the information is not indicated as protected.

2.3.2.25. orighs - Original Bitstream_-_1 bit

This bit has a value of 1 if this is an original bitstream. This bit has a value of 0 if this is a copy of an original
bitstream.

23226, timecodle, timcode2e - Time Code_(First and Secopd) Halves Exists - 2 bits
These fields indicate whether a time code follows in the bitstream. The time code can have a resolution of 1/64th of
a frame (one frame = 1/30th of a second). Since only the high resolution portion of the time code is needed for fine
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synchronization, the 28 bit time code is broken into two 14 bit halves. The low resolution first half represents the
code in 8 second increments up to 24 hrs. The high resolution second half represents the code in 1/64th frame
increments up to 8 seconds,

timecod2e timecodle time code present
0,0 not present
0,1 first half (14 bits) present
1,0 second half (14 bits) present
1,1 both halves (28 bits) present

2.3.2.27, timecodl - Time Code First Half - 14 bits

The first 5 bits of this 14 bit field represent the time in hours, with valid values of 0-23. The next 6 bits represent
the time in minutes, with valid values of 0-59. The final 3 bits represents the time in 8 second segments, with valid
values of 0-7 (representing 0, 8, 16, ... 56 seconds).

2.3.2.28. timecod?2 - Time Code Second Half - 14 bits

The first 3 bits of this 14 bit field represent the time in seconds, with valid values from 0-7 (representing 0-7 -
seconds). The next 5 bits represents the time in frames, with valid values from 0-29. The final 6 bits represents
1/64 fractions of a frame, with valid values from 0-63.

2.3.2.29, addbside - Additional Bitstream Information Exists_- 1 bit

If this bit has a value of 1 there is additional bitstream information the length of which is indicated by the next field.
If this bit has a value of 0, there is no additional bitstream information (except for the optional bsicrc).
2.3.2.30, . addbsil - Additional Bitstream Information Length_- 6 bits

This 6 bit code indicates the length in bytes of the additional bitstream information. Valid range is 0-63, indicating
1-64 additional bytes, respectively. The decoder may skip over this number of bytes in the data stream.

23231, addhsi - Additional Bitstream Information_- (addbsil+1)x8 bits

This field contains 1 to 64 bytes of any additional information to be included wnh the bitstneane mformation
structure.

2.3.3. audblk - Audio Block

23.3.1, blkswinl - Block Switch Flag - 1-bit wide array

This is a 1-bit wide array of length equal to nfchans (valid lengths are 1 to 5). Each amay elemens indicates the block
size of the corresponding channel. A 0 or 1 value indicates a block size of 512 or 256, respectively.

2.3.3.2. dithflag(nl - Dither Flag_- 1-bit wide array
This is a 1-bit wide array of length equal to nfchans (valid lengths are 1 to 5). A valse of I indicates that the decoder
should apply dither in the corresponding channel.
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2333, dynrnge - Dynamic Range Gain Word Exists_- 1 bit

If this bit is a 1, the Dynamic Range Gain Word follows in the bitstream. If it is 0, the gain word is not present,
and the previous value is reused, except for block 0 of a frame where if the control word is not present the current
value is set to 0.

23.3.4. dynrng - Dynamic Range Gain Word_- § bits (present only if dynrnge = 1)
This encoder-generated gain word is applied to scale the reproduced audio as described in section 8.

2.3.3.5._dyvorng2e - Dynamic Range Gain Word Exists, Ch2_- 1 bit
If this bit is a 1, the Dynamic Range Gain Word for Ch2 follows in the bitstream. If it is 0, the gain word is not
present.

- 233.6. dynrpg2 - Dynamic Range Gain Word, Ch2_- 8 bits (present only if dynmg2e = 1)
This encoder-generated gain word is applied to scale the reproduced audio of Ch2, as described in section 8.

2.3.3.7, cplstre - Coupling Strategy Exists_- ] bit
If this bit is a 1, the Coupling In Use bit follows in the bitstream. If it is 0, coupling infomation is not present,
and coupling parameters hold to current state.

2.3.3.8. cplipu - Coupling In Use - ] bit
If this bit is a 1, coupling is currently being utilized, and coupling parameters follow. If it is 0, coupling is not
being utilized (all channels are independent).

2.3.3.9. chincplin] - Channel In Coupling - 1-bit wide array

This is a 1-bit wide array of length equal to nfchans (valid lengths are 2 to 5, since there is no coupling in the 1/0
audio coding mode). An array element equaling 1 indicates that the corresponding channel is a coupled channel.

2.3.3.10. phsfiging - Phase Flags In Use_- 1 bit
If this bit is a 1 (defined for 2/0 mode only), the phase flag array is included with coupling coordinate information.

2.3.3.11, cplbegf - Coupling Begin Frequency Code_- 4 bits
This 4-bit binary code indicates the lower band edge of the coupling channel by subband (see subband structure in the
channel! coupling section).

23.3.12, cplendf - Coupling End Frequency Code_- 4 bits
This 4-bit binary code indicates the upper band edge of the coupling channel. Inclusive upper subband number equals
cplendf + 2.

2.3.3.13, cplbndstrclil - Coupling Band Structure_- 1-bit wide array

Each bit in the array corresponds to a specific coupling subband in ascending frequency, where the first bit
corresponds to the subband at cplbegf+1. The length of this array may be computed as the number of subbands in
the coupling channel minus one, given by the formula, (cplendf+2-cpibegf). Valid array lengths are O to 16 (if there
is only one coupling subband, the length of this array is zero and no bits are sent).

ac3_ec10.doc 02-22-94 page 17 Dolby Laboratories information



Dolby AC-3 Algorithm Description REV 1.12

This array is used to determine whether a new coupling coordinate is sent for each coupling subband, or whether the
previous subband's coordinate is reused. If the bit is a 0, a new coupling coordinate is sent in the data stream for the
indicated subband. If the bitis a 1, the coupling coordinate for the next lower frequency subband in the same channel
isreused. Coupling coordinates for the first subband in each channel are always sent.

The number of distinct coupling subbands, ncplbnd, may be computed based on this array as ((cplendf+3-cplbegf) -
(cplbndstrc{0] + ... + cplbndstrc{cplendf+1-cplbegf])).

2.3.3.14. cplcoefn] - Coupling Coordinates Exist_-_1-bit wide array

This array's length equals the number of coupled channels, (valid lengths are 2 to 5). If a bit is 1, the coupling
coordinates for the corresponding channel exist and follow in the bitstream. If a bit is O, the previous coupling
coordinates are reused.

23315, mstrcplcoinl - Master Coupling Coordinate_- 2-bit wide array

This array’s length equals the number of coupled channels, (valid lengths are 2 to 5). This parameter establishes a
gain offset for the coupling coordinates for the given channel. Each 2-bit word is coded as follows:

mstreplco[n] cplco[n]{i] gain multiplier
1

00

01 118
10 1/82
¥y P

2.3.3.16. cplcoexp(nllil - Coupling Coordinate Exponent - 4-bjt wide agay (one for each coupled channeh
This array's length equals ncplbnd. Each coupled channel has a cplcoexp{n](i] array, which contains the exponents of
the gain multiplier to be used by the decoder for restoring the amplitudes of each coupled chamnel's individual high
frequency coefficients on coupled subband group boundaries.

2.3.3.17,_cpico[nlli} - Coupling Coordinate_- 4-bit wide array (one for each coupled chammeld

This array's length equals ncplbnd. Each coupled channel has a cplco[n]{i] array, which comtains the mantissas of the
gain multiplier to be used by the decoder for restoring the amplitudes of each coupled chasmeYs individual high
frequency coefficients on coupled subband group boundaries.

2.3.3.18. _phsfiglil - Phase Flag - 1-bit wide array

This array's length equals ncplbnd. Each bit in this array indicates whether the corresponding coapled band in the
right channel is phase inverted with respect to the left channel in the 2/0 audio coding modiz. The flags correspond to
the coupled bands in ascending frequency.

233,19, rematstr - Rematrixing Strategy_- 1 bit

If this bit is a 1, then new rematrix flags are present in the bitstream. If it is 0, resnatrix flags:ane mot present, and
the previous values should be reused. The rematstr parameter is present only in the 20 audio codimg mode.
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23320, rematflgin] - Rematrix Flag - 1-bit wide array

Each bit in this array indicates whether the transform coefficients in each matrixing band is coded as sums and
differences. If the bitis a 1, then (Left + Right) and (Left - Right) are coded, if the bit is 0, Left and Right are coded
separately. This operation is performed independently on separate frequency bands (see rematrixing section for band
definitions). This array's length equals the number of rematrixing bands, and depends on cplinu and cplbegf as
follows:

condition # of rematrixing bands
cplinu == 0 4
{cplinu == 1) && (cplbegf > 2) 4
_(cplinu == 1) && (2 > cplbegf > 0) 3
{cplinu == 1) && (cplbegf == () 2

23321, cplexpstr - Coupling Exponent Strategy_- 2 bits

This code indicates the method of exponent coding that is used for the coupling channel as defined in the following
table: (See exponent coding section for explanation of each strategy.)

cplexpstr exponent strategy
00 Teuse prior exponents
01 D15
10 D25
11 D45

2.3.3.22, chexpstrin] - Channel Exponent Strategy_ - 2-bit wide array

This array's length equals nfchans. Each element indicates the method of exponent coding used for the corresponding
full-bandwidth channel. The 2-bit code states are the same as those for cplexpstr, defined above.

2.3.3.23. Ifeexpstr - Low Frequency Effects Channel Exponent Strategy - 1 bit

If this bit is a 1, the exponent coding strategy for the Ife channel is D1S. A value of 0 indicates reuse of the prior
exponents.

2.3.3.24, _chbweodin) - Channel Bandwidth Code_- 3 to 6 bils

The length of this code depends on the exponent coding strategy for a given channel and whether or not the channel
is in coupling. The chbwcod[n)] parameter defines the upper band edge of full-bandwidth channels which are not
coupled channels. (See exponent coding section for definition of each code.)

2.3.3.25. _cplabsexp - Coupling Absolute Exponent_- 4 bits ‘
This code indicates a reference point to begin decoding the differential exponents for the coupling channel.

2.3.3.26, cplexpslil - Coupling Exponents_- 7-bit wide array
This array's length equals ncplgrps. Each code indicates the value of 3, 6, or, 12 differentially-coded exponents for
the case of D15, D25, or D45 coding, respectively.
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2.33.27,_expsinllil - Channel Exponents - 7-bit wide amray (one for each full-bandwidih channel)

This array’s length equals nchgrps. The first element in each array is a 4-bit absolute starting value, and all
subsequent elements are the 7-bit differentially coded exponents.

This array's length equals nfchans. Each 2-bit code is used to determine a block floating-point shift count for the
inverse TDAC transform.

2.3.3.29, lfeexpslil - I.ow Frequency Effects Channel Exponents_~ 7-bit wide array

This array's length equals nlfegrps. The first element in each array is a 4-bit absolute starting value, and all
subsequent elements are the 7-bit differentially coded exponents.

23330, baje - Bit Allocation Information Exists_- 1 bit

If this bit is a 1, then five separate fields (totaling 13 bits) follow in the bitstream. Each field gives additional
instuctions to the decoder for the bit allocation process. If this bit is a 0, these fields do not exist.

23331, sdcycod - Slow Decay Code_- 2 bits

This is a 2-bit table pointer generated by the encoder used for adjusting the slow decay parameter in the decode bit
allocation process.

23332, fdcycod - Fast Decay Code - 2 bits

This is a 2-bit table pointer generated by the encoder used for adjusting the fast decay parameter in the decode bit
allocation process.

2.3.3,33. _seaincod - Slow Gain Code_- 2 bits

This is a 2-bit table pointer generated by the encoder used for adjusting the gain parameter in the decode bit allocation
process.

2.3.3.34. dbpbeod - dB Per Bit Code_- 2 bits

This 2-bit code indicates the effective value used in the masking curve calculation'in the decodizr’s bit allocation
process.

dbpbecod knee value
00 off
01 -60 dB
10 -36 dB
11 -12dB

23.3.35, fleorcod - Masking Floor Code_- 3 bits
This 3-bit code is used in the decoder’s bit allocation process.

floorcod value
000 0dB
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001 -3dB
010 -6dB
011 -9dB
100 -12dB
101 -15dB
110 -24 dB
111 off

2.3.3.36. snroffste - SNR Offset Exists_- 1 bit

If this bit has a value of 1, SNR offset information follows in the bit stream. If this bit has a value of 0, SNR
offset information does not follow, and the previously transmitted values should be used for this block.

2.3.3.37. _csnroffst - Coarse SNR Offset_- 6 bits

This 6-bit code is used by the bit allocation process in conjunction with the fine SNR offset parameters to determine
the absolute offset for each exponent set. The code is mapped to +72 to -24 dB in 1.5 dB steps.

""" 2.3.3.38, cplfsnroffst - Coupling Fine SNR Offset_- 4 bits
4-bit code mapped to 0 to 6 dB in 0.375 dB steps.

2.3.3.39, cplfgaincod - Coupling Fast Gain Code_- 3 bits
This is a 3-bit table pointer generated by the encoder.

2.3.3.40, fsnroffstin] - Channel Fine SNR Offset_- 4-bit wide array
This array's length equals nfchans. Each element is a 4-bit code mapped to 0 to 6 dB in 0.375 dB steps.

2.33.41, fgaincodin] - Channel Fast Gain Code_- 3-bit wide array
This array's length equals nfchans. Each element is a 3-bit table pointer generated by the encoder.

2.3.3.42, Ifefsnroffst - Low Frequency Effects Channel Fine SNR Offset_- 4 bits
4-bit code mapped to 0 to 6 dB in 0.375 dB steps.

2.3.3.43, Ifefzaincod - Low Frequency Effects Channel Fast Gain Code_- 3 bits
This is a 3-bit table pointer generated by the encoder.

2.3.3.44, cpllegke - Coupling Leak Initialization Exists_- 1 bit

If this bit is a 1, leak initialization parameters follow in the bit stream. If this bit is a 0, the previously transmitted
values still apply.

2.3.3.45, cplfieak - Coupling Fast Leak Initialization_-_3 bits
This 3-bit code gives the fast leak initialization value for the coupling channel's excitation function calculation.
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2.3.346, cplsleak - Coupling Slow Leak Initialization_-_3 bits
This 3-bit code gives the slow leak initialization value for the coupling channel's excitation function calculation.

2.3.3.47,. deltbhaie - Delta Bit Allocation Information Exists_- 1 bit
If this bit is a 1, some delta bit allocation information follows in the bit stream. If this bit is a 0, the previously

transmitted delta bit allocation information still applies.

2.3.3.48, cpldeltbae - Coupling Delta Bit Allocation Exists_- 2 bits
This 2-bit code indicates the delta bit allocation strategy for the coupling channel, defined as follows:

cpldeitbae, deltbae code
00 reuse previous state
01 new info follows ‘
10 perform no delta alloc
11 reserved

2.3.3.49, deltbaelnl - Coupling Delta Bit Allocation Exists_- 2-bit wide array

Each 2-bit code indicates the delta bit allocation strategy for the corresponding full-bandwidth channel, as defined
above.

2.3.3.50. cpldeltnseg - Coupling Delta Bit Allocation Number of Segments_- 3 bits
This 3-bit code indicates the number of delta bit allocation segments that exist for the coupling channel.

2.3.3.51. cpldeltoffst(j] - Coupling Delta Bit Allocation Offset - 5-bit wide array

The first 5-bit code indicates the offset in the number of bit allocation bands from the start of the coupling channel
to the beginning of the first delta segment. Subsequent codes indicate the offset from the previous delta segment end
point.

233,52, cpldeltlenljl - Coupling Delta Bit Allocation Length_- 4-bit wide amay
Each 4-bit code indicates the number of bit allocation bands that the corresponding segment spans.

Z3.3.53. _cpldeltbaljl - Coupling Delta Bit Allocation_- 3-bit wide armay

Each 3-bit code indicates an adjustment to the default masking curve computed in the decoder. Tiee deltas are coded as
follows:

cpldeltba, deltba code
000 24 dB
001 -18 dB
010 -12dB
011 -6dB
100 +6 dB
101 +12dB
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110 +18dB
111 +24 dB

2.3.3.54, deltnseginl - Channel Delta Bit Allocation Number of Segments_- 3-bit wide array (each full bw
chan)

Each 3-bit code indicates the number of delta bit allocation segments that exist for the corresponding channel.

233,55, deltoffstinliil - Channel Delta Bit Allocation Offset_- 5-bit wide array (each full bw chan)

The first 5-bit code indicates the offset in the number of bit allocation bands from the start of the corresponding
channel to the beginning of the first delta segment. Subsequent codes indicate the offset from the previous delta
segment end point.

2.3.3.56. deltleninlf}] - Channel Delta Bit Allocation Length_- 4-bit wide array (each full bw chan)
Each 4-bit code indicates the number of bit allocation bands that the corresponding segment spans.

2.3.3.57, deltbalnlfjl - Channel Delta Bit Allocation_- 3-bit wide array (each full bw chan)

Each 3-bit delta code indicates an adjustment to the default masking curve computed in the decoder. The delta coding
is defined above.

2.3.3.58, skiple - Skip Length Exists_- 1 bit

If this bit is a 1, then the skipl parameter follows in the bit stream. If this bit is a 0, skipl does not exist.
- Skip L -

This 9-bit code indicates the number of bytes to skip (ignore) after the mantissas of the current audio block.

2.3.3.60._ cplmantlil - Coupling Mantissas_- 0-16-bit wide array

This array's length equals ncplmant, and it contains the quantized transform coefficient mantissas for the coupling
channel.

233,61, chmantinllj] - Channel Mantissas - -16-bit wide array (for each full bw chan)

This array's length equals nchmant, and it contains the quantized transform coefficient mantissas for channel n.

2.3.3.62. Ifemantlil - Low Frequency Effects Channel Mantissas - Q-16-bit wide array
This array's length equals nifemant, and it contains the quantized transform coefficient mantissas for the Ife channel.

2.3.4. auxdata - Auxiliary Data Field

2.3.4.1. auxbits - Auxiliary Data Bits_-_nauxbits
This field contains auxiliary data.
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2.3.5.

2.3.5.1._crcrsy - CRC Reserved Bit - 1 bit
Reserved for use in specific applications to ensure CRC2 will not be equal to the sync word. Use of this bit is

optional by encoders.

23.5.2._¢crc2 - Cyclic Redundancy Check 2_- 16 bits
The 16 bit CRC applies to the last 3/8 of the frame, or optionally the entire frame.

errorcheck - Frame Error Detection Field

Table 2.1: Frame Size Code Table
frmsizecod nominal bitrate | fs=32kHz fs=44.1kHz fs=48 kHz
words/syncframe | words/syncframe | words/syncframe
000000 (0) 32 kb/s 96 69 64
000001  (0) 32 kb/s 96 70 64
000010 (1) 40 kb/s 120 87 80
000011 (1) 40 kb/s 120 88 80
000100 (2) 48 kb/s 144 104 96
000101 (2 48 kb/s 144 105 96
000110 (3) 56 kb/s 118 121 112
000111 (3) 56 kb/s 118 122 112
001000 (4) 64 kb/s 192 139 128
001001 (&) 64 kb/s 192 140 128
001010 (5) 80 kb/s 240 174 160
001011 (5) 80 kb/s 240 175 160
001100 (6) 96 kb/s 288 208 192
001101 (6) 96 kb/s 288 209 192
001110 (7) 112 kb/s 336 243 24
001111  (7) 112 kb/s 336 244 224
010000 (B) 128 kb/s 384 278 256
010001 (8) 128 kb/s 384 279 256
010010 (9) 160 kb/s 480 348 320
010011 (9) 160 kb/s 480 349 20
010100 (10) 192 kb/s 576 417 3%
010101  (10) 192 kb/s 576 418 384
010110 (11 224 kb/s 672 487 443
010111 (1D 224 kb/s 672 488 448
011000 (12) 256 kb/s 768 557 512
011001 (12) 256 kb/s 768 558 12
011010 (13) 320 kb/s 960 696 0
011011 (13) 320 kb/s 960 697 &4
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011100 (14) 384 kb/s 1152 835 768
011101 (14) 384 kb/s 1152 836 768
011110 (15) 448 kb/s 1344 975 896
011111 (15) 448 kb/s 1344 976 896
100000 (16) 512 kb/s 1535 1114 1024
100001 (16) 512 kb/s 1536 1115 1024
100010 (17) 576 kb/s 1728 1253 1152
100011 (17) 576 kb/s 1728 1254 1152
100100 (18) 640 kb/s 1920 1393 1280
100101 (18) 640 kb/s 1920 13%4 1280

Table 2.2: Language Code Table

langcod language langeod language langcod language langcod language |
00 unknown/not 20 Polish 40 background 60 Moldavian
applicable sound/clean feed
01 Albanian 21 Portuguese 41 61 Malaysian
02 Breton 22 Romanian 42 62 Malagasay
03 Catalan 23 Romansh 43 63 Macedonian
04 Croatian 24 Serbian 44 64 Laotian
05 Welsh 25 Slovak 45 Zulu 65 Korean
06 Czech 26 Slovene 46 Vietnamese 66 Khmer
07 Danish 27 Finnish 47 Uzbek 67 Kazakh
08 German 28 Swedish 48 Urdu 68 Kannada
09 English 29 Turkish 49 Ukrainian 69 Japanese
0A Spanish _2A Flemish 4A Thai 6A Indonesian
0B Esperanto 2B Walloon 4B Telugu 6B Hindi
0C Estonian 2C 4C Tatar 6C Hebrew
0D Basque 2D 4D Tamil 6D Hausa
OE Faroese 2E 4E Tadzhik 6E Gurani
OF French 2F 4F Swahili 6F Gujurati
10 Frisian 30 |reservedfornad| 50 Sranan Tongo 70 Greek
assignment
11 Irish 31 i 51 Somati 71 Georgian
12 Gaelic 32 " 52 Sinhalese 72 Fulani
13 Galician 33 " 53 Shona 73 Dari
14 Icelandic 34 ! 54 Serbo-Croat 74 Churash
15 Ttalian 35 " 55 Ruthenian 75 Chinese
16 Lappish 36 " 56 Russian 76 Burmese
17 Latin 37 " 57 Ruthenian 77 Bulgarian
18 Latvian 38 " 58 Russian 78 Bengali
19 | Luxembourgian} 39 " 59 Punjabi 79 Belorussian
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1A Lithuanian 3A " SA Persian 7A Bambora
1B Hungarian 3B " SB_ | Papamiento B Azerbijani
1C Maltese 3C " 5C Oriya 7C Assamese
1D Dutch 3D " 5D Nepali 7D Armenian
1E Norwegian 3E " SE Ndebele 7E Arabic
1F Occitan 3F " SF Marathi 7F Ambharic
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3. EXPONENT CODING

3.1. Overview

AC-3 bit streams contain coded exponents for all independent channels, all coupled channels, and for the coupling
and low frequency effects channels, when they are enabled. Since audio information is not shared across frames,
block 0 of every frame will include new exponents for every channel. Exponent information may be shared across
blocks within a frame, so blocks 1 through 5 may reuse exponents from previous blocks.

AC-3 uses a differential coding strategy in which the exponents for a channel are differentially coded across frequency.
The differential exponents are combined into groups in the audio block. The grouping is done by one of three
methods, D15, D25, or D45, referred to as the exponent strategy. The number of grouped differential exponents
placed in the audio block for a particular channel depends on the exponent strategy along with the frequency
bandwidth information for that channel.

An AC-3 audio block contains two sets of fields with exponent information. The first set defines the exponent
coding strategy for each channel, and the second set contains the coded exponents for channels requiring new
exponents. For independent channels frequency bandwidth information is included along with the exponent strategy
fields. For coupled channels and the coupling channel the frequency information is found in the set of coupling
strategy fields.

3.2. Exponent Strategy

Exponent strategy information is included in every AC-3 audio block. Audio information is never shared across
frames so block 0 will always contain a strategy indication (D15, D25, or D45) for each channel. Blocks 1 through
5 may indicate reuse prior exponents.

The three exponent coding strategies provide a tradeoff between data cost and frequency resolution, the D15 mode
providing the most frequency resolution, and the D45 mode providing the most data savings. In all three modes
differential exponents are combined into 7 bit words when coded in an audio block. The main difference between the
modes is how many differential exponents are combined together.

The differential exponents are generated by the encoder by converting absolute exponents to values representing 6 dB
steps from the previous exponent. Absolute exponents are 5 bit values with 0 indicating the maximum value and
each count up representing one half of the previous value. Each differential exponent can take on one of five values:
-2,-1,0, +1, +2. This allows deltas of up to +/- 12 dB between exponents. These five values are mapped into the
values 0, 1, 2, 3, 4 before being grouped, as shown in the following table and formulas:

diff exp mapped value
+2 4
+1 3
0 2
-1 1
-2 0
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