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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM ENCODED

AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 7: Non-linear PCM bitstreams according to
the ATRAC and ATRACZ2/3 formats

EOREWORD

1) The IBC (International Electrotechnical Commission) is a worldwide organization f omprising
all n promote
interngtional co-operation on all questions concerning standardization in the efect Eelds. To
this ehd and in addition to other activities, the IEC publishes International S ration is
entrudted to technical committees; any IEC National Committee intergstethin\thegsubject with may
participate in this preparatory work i s liaising
with the ernational
Organfization for Standardization (ISO) in accordance with conditions determingdzby ag ween the
two orjganizations.

2) The fprmal decisions or agreements of the IEC on technical matte nearly as pog$sible, an
interngational consensus of opinion on the relevant subjects \si i mittee has reprg¢sentation
from

3) The dpcuments produced have the form offecomam | dse and are published in the form
of stgndards, technical specifications National
Com

4) In order to promote international unificatiofi, ittees undertake to apply IEC International
Standprds transparently to the maximum| exte DOSS Ie in their national and regional standgrds. Any
diver Standard and\the e rational or regional standard shall be clearly
indicafed in the latter.

5) The IE a dure_to ingj te its approval and cannot be rendered responsible for any
equipment declared to b in i i S staridards.

6) Attentjon is dra lements of this International Standard may be the subject
of patent rights. P \ ¢ sible for identifying any or all such patent rights.

Internatjonal Standd 8" been prepared by Technical Area 4, Digitall system

interfaces, of € Sommijttee 100: Audio, video and multimedia systems and

equipment.

The tex based on the following documents:

FDIS Report on voting
100/457/FDIS 100/492/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 the contents of this publication will remain unchanged until 2005.

At this date, the publication will be:

* reconfirmed;

* withdrawn;

» replaced by a revised edition, or
+ amended.
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INTRODUCTION

The format of the IEC 60958 interface consists of a sequence of IEC 60958 sub-frames. Each
IEC 60958 sub-frame is normally used to carry one linear PCM sample, but may also be used
to convey data. The non-linear PCM encoded audio bitstreams to be transported over this
interface are formed into a sequence of data-bursts. IEC 61937 defines the data-bursts of the
data-types NULL, AC-3, PAUSE, MPEG-1, AC-3, MPEG-1, Layer-2 or Layer-3, or MPEG-2
without extension, MPEG-2 with extension, MPEG-2, Layer-1 Low sampling frequency and
MPEG-2, Layer-2 or Layer-3 Low sampling frequency.

This part specifies the data-types ATRAC and ATRAC2/3.

@@
8
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DIGITAL AUDIO - INTERFACE FOR NON-LINEAR PCM ENCODED

AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 7: Non-linear PCM bitstreams according to
the ATRAC and ATRAC2/3 formats

1 Scope

This part of IEC 61937 specifies the method for the digital audio interface_spe
IEC 60958 to convey non-linear PCM bitstreams encoded in accordange\with.the3ATRH
ATRACZ2/3 formats.

2 Normative references

The follpwing referenced documents are indispensabl ( .
For datgd references, only the edition cited applies. a , the lates
of the rgferenced document (including any amendme

IEC 609

IEC 609

IEC 619
IEC 609

IEC 619
IEC 609

3 Ter

31 O

For the
well as

3.1.1

cified in
AC and

cument.
I edition

hpplying

hpplying

B7-2, as

latency

delay time of an external audio decoder to decode a ATRAC and ATRAC2/3 data-burst,
defined as the sum of two values of the receiving delay time and the decoding delay time

3.2 Abbreviations

ATRAC Adaptive TRansform Acoustic Coding
ATRAC2 Adaptive TRansform Acoustic Coding 2
ATRAC3 Adaptive TRansform Acoustic Coding 3

ATRAC2/3 ATRAC2 and/or ATRAC3

1 To be published.
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4 Mapping of the audio bitstream on to IEC 61937

4.1 General

The coding of the bitstream and data-burst shall be in accordance with IEC 61937.

4.2 ATRAC and ATRACZ2/3 burst-info

This 16-bit burst-info shall contain data-burst information structured in accordance with
table 1.

Table 1 — Fields of burst-info

/4 [
Reference NRe titio perliod of
Bits of Hc Value Contents T data@vﬁt\in EC 60958
point 2/\
frames
0-4 data-type
0-13 in accordance with IEC 61937 \
14 ATRAC < bit Pax 512
15 ATRAC2/3 it Oof 1024
16-31 reserved
5-15 in accordance with |EC 61937(\

51 G

This clguse specifies tk i ) TRALC and ATRACZ2/3. Specific properties such
as refer| it i of filling stream gaps, and decoding latency

are spe 3 ATRAC2/3.

The deg ay), dicated for the data-types, shall be used by the trapsmitter
to sche S re and
the dec

NOTE F ta-bursts
is 32 IEC

5.2 Audio data-

5.2.1 The data ATRAC

The ATRAC bitstream consists of sequences of ATRAC frames. The data-type of an ATRAC
data-burst is OEh. The data-burst is headed with a burst-preamble, followed by the burst-
payload, and is stuffed with stuffing bits (see figure 1). The burst-payload of each data-burst
of ATRAC data shall contain one complete ATRAC frame, and represents 512 samples for
each encoded channel. The length of the ATRAC data-burst depends on the encoded bit rate
(which determines the ATRAC-frame length).

NOTE The reference to the specification for the ATRAC bitstream, representing 512 samples of encoded audio
per frame, may be found in the bibliography.
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Pa Pb Pc Pd ATRAC Pa Pb Pc Pd ATRAC
Burst_payload Burst_payload
I I I I [} [}
i Bit 0 of Pa i i iBitOofPa i i
i i ATRAC frame | Stuffing | | ATRAC frame |
i I > < l
| |
' Regular rate of ATRAC frames |
- : >
| |
| Repetition period of the burst |
1< >
! L IEC 1089/02
Figure 1 — ATRAC data-burst
The datp-type-dependent information for ATRAC is given in table 2
Table 2 — Data-type-dependent information for data-type ATRAC
A\
Bits of Pc Data type dependent,
bit number Contents
LSB..M3$B LSB..MSB N Q
8-12 00h — 1Fh rese(vety half/efsel to ‘0>
NS
The refrIrence point of an ATRAC datasburst is a and shall occur exactly onge every
512 sampling periods. The data-burst containing rames shall occur at a regu|ar rate,
with the i ach ATRA dst egirining 512 |IEC 60958 frames after the
referend i 3 atasb (of the same bit-stream-number).
NOTE 1 ed to fill stream gaps in the ATRAC bit gtream as
described| i transmitted with a repetition period of 32 IEC 60958 frames,
except w ary to fill the precise stream gap length (which may|not be a
multiple o iwement on burst spacing (see IEC 61937-1)
When a is filled by a sequence of pause data-bursts} the Pa
of the f ¢ located 512 sampling periods following the P& of the
previou
NOTE 2 < e/sequence(s) of pause data-bursts which fill the stream gap should continue
from this F lose as possible considering the 32 IEC 60958 frame length of the pause data-purst) the
Pa of the ffi K
The gar eter contained in the pause data-burst is intended to be interpfeted by
the ATRAC decode as an indication of the number of decoded PCM samples wilnch are
missing (dnp to the rpeultmg audio gap)
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5.2.2 Latency of ATRAC decoding

The latency of an external audio decoder to decode ATRAC is defined as the sum of the
receiving delay time and the decoding delay time, as illustrated in figure 2.

pa | Pob | Pc | Pd ATRAC pa | Pob | Pc | Pd ATRAC
Burst_payload Burst_payload

i Bit 0 of Pa i i i Bit 0 of Pa i

[} [} [} [} [}

| | ATRAC frame 1 Stuffing | | ATRAC frame

| (E

[}

[}

< >—
|
Repetition period of the burst |

Receiving delay Decoding d

'
IEC 1090/02

ATTTATA
%
z
° ¥
y___ ¥y ______ Vv _____

EXAMPLE The receiving delay time tg recelv ¢ t is calculated as [follows.
The length of preamble is 64 bit. If eg ' 696 B (Eight channels of
146,08 kbit/s per channel), the length of the hoI payload is 13 568 bitl In this
case, tHe whole length of the data bursths 13 eeiving delay time is calculated
as 9,66/ ms W|th 441 kHz sampllng ecoding delay time is calcullated as
11,61 m C frame data. Hence, the latency of

ATRAC decodlng is appro

The abdolute maximun
before the Pa of the

hen ATRAC burst-payload extendp to just
0 23,22 ms at 44,1 kHz sampling frequepcy.

5.2.3

The AT sequences of ATRAC2/3 frames. The data-tyge of an
ATRAC he data-burst is headed with a burst-preamble, follgwed by
the burs with stuffing bits (see figure 3). The burst-payload |of each
data-bufre : 2/3\data“shall contain one complete ATRAC2/3 frame, and represents
1024 each) encoded channel. The length of the ATRAC2/3 data-burst
depend bit rate (which determines the ATRAC2/3-frame length).

NOTE Tpe reference tafthe specification for the ATRAC2/3 bitstream, representing 1 024 samples of encoded

audio per|frame, may be found in the bibliography.

Burst_payload Burst_payload

Pa Pb Pc Pd ATRAC2/3 ‘ Pa Pb Pc Pd ATRAC2/3 ‘
i i
i i
i i
i i
i i
i i
i
| |

i | i |

| Bit 0 of Pa i | Bit 0 of Pa i

| i . | ATRAC2/3 frame

! ! ATRAC2/3frame | Stuffing | ¢ P
: P »: 1 1
[} [}

i Regular rate of ATRAC2/3 frames i

a >

' Repetition period of the burst '

< >

IEC 1091/02

Figure 3 — ATRAC2/3 data-burst
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The data-type dependent information for ATRAC2/3 is given in table 3.

Table 3 — Data-type dependent information for data-type ATRAC2/3

Bits of Pc Data type dependent,
bit number Contents
LSB..MSB LSB..MSB
8-12 00h ATRAC2
01h ATRAC3
02h-1Fh reserved

The reference point of an ATRAC2/3 data-burst is bit 0 of Pa and s
every 11024 sampling periods. The data burst containing ATRAC
a regul g
IEC 609

actly once
¢ccur at
Wing 1024

st (of the

same bi
NOTE 1 Etream as
described| i 8 frames,

except w not be a

multiple o

When a
Pa of th
the preyi

sts, the
e Pa of

NOTE 2
from this
Pa of the ffi

continue
burst) the

The gap-length param
the ATRAC2/3 detqd
missing|(due to

5.24

eted by
hich are

The latdg
receivin

h of the

Burst_payload Burst_payload

Pa Pb P\ \/ ATRAC2/3 Pa Pb Pc Pd ATRAQ2/3

I + + I
I I I I I I
| Bit0of Pa ' ' | Bit0of Pa ' '
| | ATRAC2/3frame _ 1 Stuffing | | ATRAC2/3frame 1
| | > « >
I I I I
| Repetition period of the burst | | |
< | > |
I I I
! Receiving delay ! Decoding delay !
< > >
I I
| Latency of ATRAC decoder |
< >

IEC 1092/

S

2
Figure 4 — Latency of ATRAC2/3 decoding

EXAMPLE The receiving delay time to receive a whole data-burst is calculated as follows.
The length of preamble is 64 bit. If, for example, each ATRAC2/3 frame consists of 1 696 B

9
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(eight channels of 73,04 kbit/s per channel), the length of the whole data burst-payload is
13 568 bit. In this case, the whole length of data burst is 13 632 bit. The receiving delay
time is calculated as 9,66 ms with 44,1 kHz sampling frequency. The decoding delay time is
calculated as 23,22 ms, and is equal to the decoding time for one ATRAC2/3 frame data.
Hence, the latency of ATRAC2/3 decoding is approximately 32,88 ms in this case.

The absolute maximum decoding latency is taken when ATRAC2/3 burst-payload extends to
just before the Pa of the next frame, and is equal to 46,44 ms at 44,1 kHz sampling
frequency.

@@
8
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