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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO -
INTERFACE FOR NON-LINEAR PCM ENCODED
AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 5: Non-linear PCM bitstreams according to
the DTS (Digital Theater Systems) format (s)

FOREWORD

1) The IEC (International Electrotechnical Commission) is a worldwide organizatigh fo mprising
all national electrotechnical committees (IEC National Committees). The ob' promote
international co-operation on all questions concerning standardization in fields. To
this epd and in addition to other activities, the IEC publishes Internat onal aration is
entrudted to technical committees; any IEC National Committee € with may
participate in this preparatory work. International, governmental ard no s liaising
with the IEC also participate in this preparation. The IEC collabgra janization
for Spandardization (ISO) in accordance with condition the two
organjzations.

2) The fprmal decisions or agreements of the IEC on sible, an
international consensus of opinion on the reteyant subje sentation
from gll interested National Committees.

3) The dpcuments produced have the form of recommegnda the form
of stgndards, technical specifications, AiCa National
Comnyittees in that sense.

4) In order to promote internatjegal unification ittees undertake to apply IEC International
Standprds transparently tq 2 in their national and regional standards. Any
divergence between the IEC\Stand eccorrespoirding national or regional standard shall pe clearly
indicafed in the latter.

5) The IEC provides no marking pxo ndicate its approval and cannot be rendered responsible for any
equipment decla“i .i j i i .

6) Attentjon is drawntg ibili Qme of the elements of this International Standard may be the subject
of patent rights. The { 9 responsible for identifying any or all such patent rights.

This pa d_IFC 61937 has been prepared by technical area 4, Digital

system ical committee 100: Audio, video and multimedia systgms and

equipment,

The tex based on the following documents:

FDIS Report on voting
100/499/FDIS 100/538/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The committee has decided that this publication remains valid until 2005. At this date, in
accordance with the committee’s decision, the publication will be

reconfirmed;
withdrawn;
replaced by a revised edition, or

amended.
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DIGITAL AUDIO -
INTERFACE FOR NON-LINEAR PCM ENCODED
AUDIO BITSTREAMS APPLYING IEC 60958

Part 5: Non-linear PCM bitstreams according to
the DTS (Digital Theater Systems) format (s)

1 Scope

This pa

The foll

the refe

IEC 609
IEC 609
IEC 609
IEC 619

IEC 60958 — Part 1: Genefa

IEC 619
ing IEC

3 Deﬂinitions@ :

For the
convent

3.1

latency
delay tin

values aof thé rece

3.2 Abbreviations

DTS

ISO/IEC MPEG

[t of IEC 61937 describes audio bitstreams encoded accordin the Digital
Systemg (DTS) format data-types I, Il and Ill.

2 Normative references

2002(E)

delay time and the decoding delay time

Theater

ent. For
Hition of

pplying

5 apply-

al audio decoder to decode a DTS data-burst, defined as the sufn of two

Digital Theater Systems

3.3 Presentation convention

F872h

Value ‘F872’ in hexadecimal format

1 To be published.

The Moving Pictures Expert Group, a joint committee of ISO and IEC
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4 Mapping of the audio bitstream on to IEC 61937-1
The coding of the bitstream and data-burst is in accordance with IEC 61937-1.

4.1 DTS burst-info

The 16-bit burst-info contains information about the data which will be found in

Table 1 — Fields of burst-info

the data-burst.

) Reference Repetition peri_od of
Bits of Pc Value Contents L . data-burst in
poimtR ( 1EC°60958-frames

0-4 Data-type N

0-10 In accordance with IEC 61937-2

11 DTS type | 5

12 DTS type Il 1 024

13 DTS type llI 2 04

14 - 31 In accordance with IEC 61937-2
5-15 In accordance with IEC 61937-2/\ j

5 Fonmat of DTS data-bursts

This clause specifies the
properties such as ref
decoding latency are spexified

5.1 Qeneral Q

, DTS type Il and DTS

type lll. [Specific

, the method of filling stream gaps, and

The dedoding latens Jelay ated for the data-types, should be used by the transmitter

to schegdule dat§

ary to establish synchronization between pictlire and

decodeq
5.2
Pause d type |, DTS type I, DTS type Ill is given in Table 2.
Table 2 — Repetition period of Pause data-bursts
Repetition period of Pause data-burst
Data-type of Audio data-burst
Mandatory Recommended
DTS type | - 3 IEC 60958 frames
DTS type Il - 3 IEC 60958 frames
DTS type Il - 3 IEC 60958 frames

5.3 Audio data-bursts

5.3.1 DTS type |

The DTS consists of sequences of DTS frames. The data-type of a DTS data-burst type | is
0Bh. The data-burst is headed with a burst-preamble, followed by the burst-payload, and
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stuffed with stuffing bits. The burst-payload of each data-burst of DTS type | data shall contain
one complete DTS-frame, and represents 512 samples for each encoded channel.

NOTE 1 The length of the DTS type | data-burst depends on the encoded bit rate (which determines the DTS-
frame length).

NOTE 2 The reference to the specification for the DTS bitstream, representing 512 samples of encoded audio per
frame, is given in the bibliography.

DTS type |
burst_payload

DTS type |

Pa | Pb | Pc|Pd burst_payload

Pa|Pb|Pc|Pd

1Bit O of Pa Bit O of Pa

DTS fram

D

] }

} }

} }

L DTS frame i Stuffing
re Pt

Regular rate of the DTS frames

A
A 4

Repetition period of the burst

A
\ 4

EC 1937/02

Figure 1 - DTS type I d

The datp-type-dependent information for DTS type- is gi
Table 3 — Data-type~dependentawhe

i@ le 3%
nDTH type |

Bits of Pc
LISB..MSB

Value Contents

N
8-12 < \QQ‘I—( \\\)j\\) Reserved, shall be set to ‘0’

The refgrence p is bit 0 of Pa and occurs exactly once eyery 512
sampling periods.\fhe ticontaining DTS type | frames occurs at a regular rate, with
the refefence point\o ata-burst beginning 512 IEC 60958 frames after the
referend R pe | data-burst (of the same bit-stream-number)|.

It is req at\Pause data-bursts are used to fill stream gaps in the DT$ type |
bitstrea dessribed iR IEC 61937-1, and that Pause data-bursts be transmitted with a
repetitid i0¢ C 60958 frames, except when other repetition periods are necessary to
fill the preci 3 :

to meet|the reguiremept on burst spacing (see IEC 61937-1).

When a‘streamgapina BTS typetstream-is fitted by-a-sequence of Pausedata=bursts, the Pa
of the first Pause data-burst shall be located 512 sampling periods following the Pa of the
previous DTS type | frame. It is recommended that the sequence(s) of Pause data-bursts which
fill the stream gap should continue from this point up to (as close as possible considering the
3 IEC 60958 frame length of the Pause data-burst) the Pa of the first DTS type | data-burst
which follows the stream gap.

NOTE 3 The gap-length parameter contained in the Pause data-burst is intended to be interpreted by
the DTS decoder as an indication of the number of decoded PCM samples which are missing (due to the
resulting audio gap).
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DTS type |
burst_payload

DTS type |

Pa | Pb | Pc | Pd burst_payload

Pa|Pb|Pc|Pd

IBit 0 of Pa : : I Bit 0 of Pa : :

| | | | [} ]

i i DTS frame i‘ Stuffing i i DTS frame i

| I P > 1< >

| | | | I ]

| Repetition period of the burst i . i

I » Decoding delay '

| | (256 samples) i i

| - > s

L Latency of DTS decoder R !

[ i |

I ' IEC 1938002

Figure 2 — Latency of DTS type | decoding

NOTE 4 |The latency of a DTS decoder is defined as a delay measured from the ref int, al to one
frame (10[67 ms) plus 5,33 ms (equivalent to 256 samples). This is 768 PCM samp ) sampling
frequency|.

5.3.2 DTS type Il

The DTB consists of sequences of DTS frames. The data lata- type Il
is OCh. [The data-burst is headed with a burst-prean e - ad, and
stuffed yith stuffing bits. The burst-payload of each d ' y contain

NOTE 1 |The length of the DTS type Il data-kurst depe the DTS-

frame length).
NOTE 2 |The reference to the specification fors/the DTS

per framej is given in the blbllography Q
pe'll DTS type i
Pa | PH | Pc | Pd %oa Pa|Po|PciPd| oo ol

epresenting 1 024 samples of encofled audio

IBit O of Bit 0 of Pa

} 1
} 1
' ! . DTS framg R
| | « g
} } |
} } ]
¢ > |
| | !
5 %emxgr@\o}}he burst ! !
r ] |
\ EC 1939/02
Figure 3 — DTS type Il data-burst
The data-type-dependent information for DTS type Il is given in Table 4.
Table 4 — Data-type-dependent when DTS type Il
Bits of Pc
Value Contents
LSB..MSB
8-12 00h Reserved, shall be set to ‘0’

The reference point of a DTS type Il data-burst is bit 0 of Pa and occurs exactly once every
1 024 sampling periods. The data-burst containing DTS type Il frames shall occur at a regular
rate, with the reference point of each DTS type Il data-burst beginning 1 024 IEC 60958 frames
after the reference point of the preceding DTS type Il data-burst (of the same bit-stream-
number).
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It is recommended that Pause data-bursts are used to fill stream gaps in the DTS type Il
bitstream as described in IEC 61937-1, and that Pause data-bursts be transmitted with a
repetition period of 3 IEC 60958 frames, except when other repetition periods are necessary to
fill the precise stream gap length (which may not be a multiple of 3 IEC 60958 frames), or
to meet the requirement on burst spacing (see IEC 61937-1).

When a stream gap in a DTS type Il stream is filled by a sequence of Pause data-bursts, the
Pa of the first Pause data-burst shall be located 1 024 sampling periods following the Pa of the
previous DTS type Il frame. It is recommended that the sequence(s) of Pause data-bursts
which fill the stream gap should continue from this point up to (as close as possible considering
the 3 IEC 60958 frame length of the Pause data-burst) the Pa of the first DTS type |l data-burst
which follows the stream gap.

NOTE 3| The gap-length parameter contained in the Pause data-burst is intendgd to b
the DTS decoder as an indication of the number of decoded PCM samples whi re _missi

resulting Jaudio gap). (\
Pa | P | Pc | Pd DTS type Il Pa | Pb | B¢ [P TSype |
burst_payload \ bur: yload

1Bit O of Pa

interpreted by

e to the

DTS frame . Stuffing

P

W)
_|
wn
=N
o
3

]
]
]
]
]
I‘
1<

A
) 4

|
Repetition period of the burst

Latency of DTS decoder

A

B ity Wttt

1
v IEC 1940/02

NOTE 4 |The latency of a D

frame (21,34 ms) plusn5,33
sampling frequency@

measured from the reference point, and eqpal to one
ples). This is 1 280 PCM samples or 26,67 ms pt 48 kHz

5.3.3

The DT gis pe lll is
ODh. The d N ad, and
stuffed i ta shall
contain nel.
NOTE 1 the DTS-
frame len

NOTE 2 |The“reference to the specification for the DTS bitstream, representing 2 048 samples of encofled Audio
per frame, is given in the bibliography.

DTS type lll DTS type lll
Pa | Pb| Pc | Pd burst_payload Pa | Pb | Pc|Pd burst_payload
'Bit 0 of Pa ! ! ! Bit 0 of Pa i :
: | | | | |
| | DTSframe | Stuffing | | DTSframe |
. “ i " i g
L Regular rate of the DTS frames R i
1< ” !
L Repetition period of the burst _E i
:‘ ! IEC 1941/0.2

Figure 5 — DTS type lll data-burst
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The data-type-dependent information for DTS type Ill is given in Table 5.

Table 5 — Data-type-dependent when DTS type lll

Bits of Pc
Value Contents
LSB..MSB
8-12 00h Reserved, shall be set to ‘0’

048 sampling periods. The data-burst contammg DTS type Ill frames h Il

rate, with the reference point of each DTS type Ill data-burst b
frames [after the reference point of the preceding DTS type Il data
stream-pumber).

It is reqommended that Pause data-bursts are used to
bitstrean as described in IEC 61937-1, and that Pa

regular
60958
e bit-

type III

A

»

»
>

a repetifion period of 3 IEC 60958 frames, except when cessary
to fill theé precise stream gap length (which may not s), or to
meet th¢ requirement on burst spacing
When a| stream gap in a DTS type lll s rsts, the
Pa of the first Pause data-burst shall be a of the
previouf DTS type Ill frame. ) a-bursts
which fill the stream gap shg i inkup to (as close as possible considering
the 3 IHC 60958 frame | . 3t) the Pa of the first DTS type [lll data-
burst which follows the strea
NOTE 3 |The gap-length para i ause data-burst is intended to be interpreted by the DTS
decoder fs an indje & sded”PCM samples which are missing (due to the| resulting
audio gap).
DT ty DTS type ||l
Pa | P4 \\”’s\&i Pa|Pb | Pc | Pd burst, paylohd
Bit 0 of P ! Bit 0 of Pa i
! i
L frame ‘L Stuffing i DTS fram¢g
1 g !

t|t|o period of the burst

Decoding delay
(256 samples)

€

Latency of DTS decoder

Y___N

Figure 6 — Latency of DTS type lll decoding

IEC 1942/0.

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
2

NOTE 4 The latency of a DTS decoder is defined as a delay measured from the reference point, and equal to one
frame (42,67 ms) plus 5,33 ms (equivalent to 256 samples). This is 2 304 PCM samples or 48 ms at 48 kHz

sampling frequency.
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