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APPARATUS AND METHOD FOR 
INTERFACING BETWEEN A/V SYSTEMAND 

PORTABLE DEVICE 

Matter enclosed in heavy brackets appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions 
made by reissue; a claim printed with strikethrough 
indicates that the claim was canceled, disclaimed, or held 
invalid by a prior post-patent action or proceeding. 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

This application claims the benefit under 35 U.S.C. S 119 
(a) of Korean Patent Application No. 10-2005-0113491, 
filed on Nov. 25, 2005, Korean Patent Application No. 
10-2005-0113492, filed on Nov. 25, 2005 and Korean Patent 
Application No. 10-2006-0049566, filed on Jun. 1, 2006, in 
the Korean Intellectual Property Office, the entire disclo 
sures of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to an apparatus and method 

for interfacing between an audio/visual (A/V) system and a 
portable device. More particularly, the present invention 
relates to an apparatus and method for interfacing between 
and A/V system and a digital data recording and/or repro 
ducing apparatus for transmission and reception of a control 
signal and a digital stream therebetween. 

2. Description of the Related Art 
The use of portable multimedia devices, such as MP3 

players, has recently begun to increase. Accordingly, there is 
a need for a technology that is capable of reproducing a 
multimedia file which is stored in a portable device, on an 
A/V device. Such as a personal computer (PC) and a car 
audio system, or a technology for controlling the portable 
device. A user may experience greater benefits if an audio 
signal of a portable device is listened through an amplifier 
(AUX) of a non-portable device or with a digital sound field 
(DSP) effect, or if a file stored on an MP3 player is 
reproduced and the operation is controlled through a car 
audio while the user drives a car. So far, there has been no 
technology capable of controlling the operation of a portable 
multimedia file recording and/or reproducing apparatus in an 
A/V system and a linking stream. 

FIG. 1 is a block diagram illustrating an example in which 
conventional multimedia recording and/or reproducing 
devices 114 through 118 operating as universal serial bus 
(USB) portable devices are connected to an A/V system 100. 

Referring to FIG. 1, the conventional A/V system 100 
comprises a key input unit 101, a control unit 102, an MPEG 
codec 104, a DVD module 106, a video output unit 108, an 
audio output unit 110, and a USB connection unit 112. If 
multimedia recording and/or reproducing devices. Such as a 
hard disk drive (HDD) 114, a digital camera 116, and a 
wireless terminal 118, are connected to the USB connection 
unit 112, these devices are recognized as portable storage 
devices, and the control unit 102 generates a list of files that 
can be reproduced, and outputs the list through the output 
unit 108 so that a user can recognize multimedia files that 
can be output. 

If the user desires to have a specific file reproduced, the 
file is read from the device 114, 116 or 118, the file is 
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2 
decoded in the MPEG codec 104, and then, the decoded 
signal is transmitted to the video output unit 108 and the 
audio output unit 110. 

Recently, a variety of multimedia content files have 
become available for purchase as content files. Many con 
tent files are sold and protected by digital rights management 
(DRM). Reproduction of the content to which the DRM 
technology is applied is limited so that only one device can 
reproduce the content. According to the conventional tech 
nology, a file bought to be reproduced in the devices 114 
through 118 cannot be reproduced in the A/V system 100 
even though the devices 114 through 118 are connected to 
the A/V system 100 through the USB connection unit 112. 
The A/V system 100 should have a codec capable of 

decoding the formats to Successfully Support content files 
with a variety of formats. That is, in the case of a content file 
in a format that can be reproduced in the external devices 
114 through 118 but cannot be supported by the MPEG 
codec unit 104, the content file cannot be reproduced in the 
A/V system 100. 

FIG. 2 is a block diagram illustrating data of a portable 
device 220 being reproduced in a non-portable device 210 
according to a conventional technology. 

Referring to FIG. 2, in order to listen to an audio signal 
of the portable device 220 through an amplifier or the DSP 
effect of the non-portable device 210, the analog output of 
the portable device 220 is connected to an amplifier (AUX) 
of the non-portable device 210. This configuration is incon 
venient because the non-portable device 210 and the por 
table device 220 should be operated separately. Also, since 
only an analog audio signal can be transmitted from the 
portable device 220, the quality of sound is degraded. 

FIG. 3 is a block diagram illustrating a portable device 
220 that is controlled from a non-portable device 210 
according to a conventional technology. 

Referring to FIG. 3, in order to control the portable device 
220, an operation command transmitted by the non-portable 
device 210 is converted in a separate control box 300 and 
transferred to the portable device 220. An RS232C connec 
tion between each module is used. However, this configu 
ration has a drawback in that it requires a separate device. 

FIG. 4 is a block diagram illustrating data of a portable 
device 410 being reproduced in a car audio/visual (A/V) 
system 420 according to a conventional technology. 

This is a method extending the use of the conventional car 
A/V system, by reproducing a multimedia file stored in the 
portable device 410 in a car A/V system 420. This allows a 
user to experience greater benefits if multimedia data with a 
variety of formats is listened through an amplifier (AUX) or 
with a DSP effect of the car A/V system 420 that is a 
non-portable device, or if a file stored in an MP3 player is 
reproduced and the operation is controlled through the car 
A/V system while the user drives the car. 

Referring to FIG. 4, an analog output of the portable 
device 410 is connected to an amplifier (AUX) of the car 
A/V system 420. This configuration is inconvenient because 
the car A/V system 420 and the portable device 410 should 
be operated separately. That is, when a file stored on an MP3 
player is listened through a car audio system, Volume is 
controlled through the car audio system, and Song selection 
is inconveniently performed in the MP3 player. Further 
more, due to battery life restrictions of the portable device, 
it is impossible to use for an unrestricted period time. 

Accordingly, there is a need for an improved system and 
method for interfacing between an audio/visual (A/V) sys 
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tem and a digital data recording and/or reproducing appa 
ratus for transmission and reception of a control signal and 
a digital stream. 

SUMMARY OF THE INVENTION 

An aspect of exemplary embodiments of the present 
invention is to address at least the above problems and/or 
disadvantages and to provide at least the advantages 
described below. Accordingly, an aspect of exemplary 
embodiments of the present invention is to provide an 
apparatus and method for controlling an operation of a 
digital data recording and/or reproducing apparatus only by 
manipulation of an audio/visual (A/V) system without a 
need for additional equipment, and capable of reproducing 
a multimedia content file stored in the digital data recording 
and/or reproducing apparatus in the A/V system. 
An exemplary embodiment of the present invention also 

provides an apparatus and method for controlling a portable 
digital data recording and/or reproducing apparatus by using 
an unaltered conventional A/V system. According to an 
exemplary embodiment of the present invention, an appa 
ratus and method facilitates the storage of data in the 
portable apparatus to be reproduced through an amplifier of 
the A/V system. 
An exemplary embodiment of the present invention also 

provides an apparatus and method for reproducing a file of 
a digital data recording and/or reproducing apparatus in an 
A/V system irrespective of whether the A/V system supports 
a codec. 

According to an exemplary embodiment of the present 
invention, an apparatus and method are provided to repro 
duce a file of a digital data recording and/or reproducing 
apparatus protected by a digital rights management (DRM) 
technology in an A/V system. 

According to an aspect of an exemplary embodiment of 
the present invention, a digital data recording and/or repro 
ducing apparatus for recording and/or reproducing digital 
data is provided. The apparatus comprises a storage unit, a 
decoder unit, an interface unit and a control unit. The storage 
unit stores digital data encoded in a predetermined format. 
The decoder unit decodes digital data stored in the storage 
unit. The interface unit transmits the decoded data to an 
external device and the control unit controls the storage unit, 
the decoder unit, and the interface unit. 

The interface unit may include a universal serial bus 
(USB) device controller. 
The control unit may control the decoder unit to decode 

the digital data in predetermined units according to a control 
signal from the external device, and the USB device con 
troller may include a first bulk interface that sequentially 
transmits the data decoded in predetermined units. 

The USB device controller may further include a second 
bulk interface to transmit/receive the control signal and 
control information including information on the digital data 
to/from the external device. Also, through the first bulk 
interface, the USB device controller may receive a control 
signal from the external device and transmit information on 
digital data requested by the external device. 
The USB device controller may include an isochronous 

interface for transmission of the decoded data in response to 
a control signal from the external device. According to an 
exemplary implementation, the USB device controller may 
further include a bulk interface that transmits/receives the 
control signal and control information including the result of 
executing the control signal to/from the external device. 
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4 
Also, USB device controller may receive a digital stream 

from the external device through the isochronous interface, 
and the control unit may encode the received digital stream 
and store the encoded digital stream in the storage unit. 

If the digital data is encrypted data, the control unit may 
decrypt the encrypted data and then transmit the decrypted 
data to the external device. The control unit may transmit the 
decoded data to the external device by using an encryption 
method. 
The apparatus may further include an input unit that 

receives an input of a device using method. If a command to 
use a conventional USB protocol is input through the input 
unit, the control unit may control the USB device controller 
so that the digital data recording and/or reproducing appa 
ratus operates according to the conventional USB protocol. 
The apparatus may further include a digital/analog (D/A) 

conversion unit to convert the decoded data into analog data. 
According to an exemplary implementation, the control unit 
may control transmission of data so that the decoded data is 
selectively transmitted to the D/A conversion unit or to the 
interface unit. 

According to another aspect of an exemplary embodiment 
of the present invention, an audio/video (A/V) system is 
provided. The AV system comprises an interface unit, a D/A 
conversion unit and a control unit. The interface unit 
receives decoded data from an external device, the D/A 
conversion unit converts the received decoded data into 
analog data and the control unit controls the interface unit 
and the D/A conversion unit. 
The interface unit may include a USB host controller. 
When a multimedia file to be reproduced is to be received 

from an external device the control unit may determine a 
time interval required to receive a unit of decoded data from 
the external device and the number of units of decoded data 
that are required to be received by referring to information 
on the multimedia file. According to the determined time 
interval, the control unit may sequentially transmit a control 
signal requesting data, through the USB host controller, a 
number of times according to the number of units deter 
mined, and the USB host controller may include a first bulk 
interface to sequentially receive data in predetermined 
reception units. 

According to an exemplary implementation, the USB host 
controller may further include a second bulk interface trans 
mitting/receiving the control signal and control information 
on the multimedia file to/from the external device. 
The USB host controller may also transmit/receive the 

control signal and control information on the multimedia file 
to/from the external device through the first bulk interface. 
The USB host controller may include an isochronous 

interface receiving the decoded data. According to an exem 
plary implementation, the USB host controller may further 
include a bulk interface transmitting/receiving the control 
signal and control information including the result of execut 
ing the control signal to/from the external device. Also, 
through the isochronous interface, the USB host controller 
may transmit a digital stream to be stored in the external 
device. 

According to another aspect of an exemplary embodiment 
of the present invention, a method of reproducing a multi 
media file stored in a multimedia file recording and/or 
reproducing apparatus through an external device is pro 
vided. A control signal is received from the external device, 
a requested multimedia file is decoded if the control signal 
is a reproduction command and the decoded data is trans 
mitted to the external device. 
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According to another aspect of an exemplary embodiment 
of the present invention, a method of reproducing a multi 
media file stored on an external device through an A/V 
system is provided. A control signal to the external device is 
transmitted to command the multimedia file to be repro 
duced. Decoded data is received from the external device in 
response to the control signal and the decoded data is 
converted into analog data and the analog data is output. 

According to another aspect of an exemplary embodiment 
of the present invention, an interface apparatus between an 
A/V system and a portable device is provided. The apparatus 
comprises a first connection unit, a second connection unit 
and an interface processing unit. The first connection unit 
connects the portable device and the second connection unit 
connects the A/V system. The interface processing unit 
converts a data format of the first connection unit into a data 
format of the second connection unit or converts a data 
format of the second connection unit into a data format of 
the first connection unit. 

The first connection unit may be a USB connection unit. 
The second connection unit may be a first serial connec 

tion unit. 
The interface processing unit may include a USB host 

controller, a serial controller, a microcontroller and a D/A 
conversion unit. The USB host controller controls data 
communication with the portable device through the USB 
connection unit. The serial controller controls data commu 
nication with the A/V system through the first serial con 
nection unit and the microcontroller converts a control 
signal input from the serial controller into a USB command 
and outputs the USB command to the USB host controller. 
The microcontroller also converts reproduction information 
input from the USB host controller into data that complies 
with a protocol for connection to the A/V system, and 
outputs the converted data to the serial controller. The D/A 
conversion unit converts a digital data stream input through 
the USB host controller into analog data and outputs the 
analog data to the serial controller. 
The apparatus may further include a conversion unit 

connected to a front end of the first serial connection unit 
and that converts a pin input of the A/V system to fit the pin 
arrangement of the first serial connection unit. 
The apparatus may further include a bypass unit and an 

input unit. The bypass unit is directly connected to the first 
serial connection unit and a second serial connection unit. 
The input unit receives information on a device to be used, 
wherein if the device to be used that is input through the 
input unit is a CD changer, the microcontroller controls the 
bypass unit to facilitate data communication between the 
A/V system and the CD changer. 
The USB host controller may comprise a bulk interface 

and an isochronous interface. The bulk interface transmits 
and receives the USB command and the reproduction infor 
mation. The isochronous interface or a bulk interface 
receives the digital stream. 

According to another aspect of an exemplary embodiment 
of the present invention, an interface method between an 
A/V system and a portable device is provided. A signal 
format of the A/V system is converted into a signal format 
of the portable device and the converted signal is then 
output. A signal format of the portable device is converted 
into a signal format of the A/V system and the converted 
signal is output. 

According to another aspect of the present invention, an 
interface method between an A/V system and a portable 
device is provided. A control signal is received from the A/V 
system through a second connection unit. The control signal 
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6 
is then converted into a data format of a first connection unit 
and the converted signal is transmitted to the portable device 
through the first connection unit. A digital stream is received 
from the portable device through the first connection unit in 
response to the control signal. The received digital stream is 
converted into an analog signal and the analog signal is 
transmitted to the A/V system through the second connec 
tion unit. 

Other objects, advantages and salient features of the 
invention will become apparent to those skilled in the art 
from the following detailed description, which, taken in 
conjunction with the annexed drawings, discloses exemplary 
embodiments of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of 
certain exemplary embodiments of the present invention will 
be more apparent from the following description taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a block diagram illustrating an example in which 
a conventional multimedia recording and/or reproducing 
device operating as a USB portable device is connected to an 
A/V system; 

FIG. 2 is a block diagram illustrating data of a portable 
device being reproduced in a non-portable device according 
to a conventional technology; 

FIG. 3 is a block diagram illustrating a portable device 
being controlled from a non-portable device according to a 
conventional technology; 

FIG. 4 is a block diagram illustrating data of a portable 
device being reproduced in a car audio/visual (A/V) system 
according to a conventional technology; 

FIG. 5 is a block diagram illustrating an example of 
controlling a digital data recording and/or reproducing appa 
ratus in an A/V system according to an exemplary embodi 
ment of the present invention; 

FIG. 6 is a block diagram illustrating a digital data 
recording and/or reproducing apparatus according to an 
exemplary embodiment of the present invention; 

FIG. 7 is a block diagram illustrating an A/V system 
according to an exemplary embodiment of the present 
invention; 

FIG. 8 is a block diagram illustrating a universal serial bus 
(USB) interface being used to control a digital data record 
ing and/or reproducing apparatus in an A/V system accord 
ing to an exemplary embodiment of the present invention; 

FIG. 9 is a block diagram illustrating detailed internal 
structures of the A/V system and the digital data recording 
and/or reproducing apparatus of FIG. 8 and data flow therein 
according to an exemplary embodiment of the present 
invention; 

FIG. 10 is a block diagram illustrating an interface 
structure between a USB host and a USB device according 
to an exemplary embodiment of the present invention; 

FIG. 11 is a block diagram illustrating an interface struc 
ture between a USB host and a USB device according to 
another exemplary embodiment of the present invention; 

FIG. 12 is a block diagram illustrating a principle of 
reproducing a multimedia file through a USB interface as 
illustrated in FIG. 10 according to an exemplary embodi 
ment of the present invention; 

FIG. 13 is a flowchart illustrating a method of reproducing 
a multimedia file through an external device in a digital data 
recording and/or reproducing apparatus according to an 
exemplary embodiment of the present invention; 



US RE46,302 E 
7 

FIG. 14 is a flowchart illustrating a method of operating 
a digital data recording and/or reproducing apparatus as an 
apparatus according to an exemplary embodiment of the 
present invention or as an apparatus of a different type 
according to an external input; 

FIG. 15 is a flowchart illustrating a method of reproducing 
a multimedia file of an external device in the A/V system of 
FIG. 12 according to an exemplary embodiment of the 
present invention; 

FIG. 16 is a flowchart illustrating a method of reproducing 
a multimedia file of an external device in the A/V system of 
FIG. 12 according to another exemplary embodiment of the 
present invention; 

FIG. 17 is a flowchart illustrating a method of executing 
an operation command of a digital data recording and/or 
reproducing apparatus by the A/V system of FIG. 12 accord 
ing to an exemplary embodiment of the present invention; 

FIG. 18 is a block diagram illustrating an interface 
apparatus used to control a digital data recording and/or 
reproducing apparatus from an A/V system according to an 
exemplary embodiment of the present invention; 

FIG. 19 is a diagram illustrating a structure of an interface 
apparatus according to an exemplary embodiment of the 
present invention; 

FIGS. 20 and 21 are diagrams illustrating pin arrange 
ments of serial cables used in a car A/V system according to 
an exemplary embodiment of the present invention; 

FIG. 22 is a diagram illustrating a detailed structure of the 
interface apparatus of FIG. 19 and a connection thereof to an 
A/V system and a portable device according to an exemplary 
embodiment of the present invention: 

FIG. 23 is a flowchart illustrating an interface method 
according to an exemplary embodiment of the present 
invention; 

FIG. 24 is a flowchart illustrating a method of connecting 
an A/V system and a device using an interface apparatus 
according to an exemplary embodiment of the present 
invention; 

FIG. 25 is a flowchart illustrating a method of reproducing 
data of a portable device in an A/V system using an interface 
apparatus according to an exemplary embodiment of the 
present invention; 

FIG. 26 illustrates a structure of a conventional MP3 
reproducing apparatus and a file reproduction data path; 

FIG. 27 illustrates a path through which an encrypted 
MP3 file from a personal computer (PC) is received in a 
conventional MP3 reproducing apparatus; 

FIGS. 28A and 28B are diagrams illustrating a conven 
tional encryption method; 

FIG. 29 is a diagram illustrating a data path through which 
a file encrypted in a conventional MP3 reproducing appa 
ratus is reproduced; 

FIG. 30 is a diagram illustrating an example in which an 
MP3 reproducing apparatus is connected so that the appa 
ratus operates as a conventional portable device; 

FIG. 31 is a diagram illustrating a path for transferring a 
requested MP3 file in the arrangement of FIG. 30: 

FIG. 32 is a diagram illustrating a structure of an MP3 
reproducing apparatus connected to a USB host device and 
a path for reproducing a file according to an exemplary 
embodiment of the present invention: 

FIG. 33 is a diagram illustrating a path for transferring a 
voice signal reproduced from an MP3 file in the arrangement 
of FIG. 32 according to an exemplary embodiment of the 
present invention; 
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FIG. 34 is a diagram illustrating a Switching principle for 

Switching a data transfer direction according to an exem 
plary embodiment of the present invention; 

FIG. 35 is a view illustrating an example of data stored in 
a RAM in FIG.33 according to an exemplary embodiment 
of the present invention; and 

FIG. 36 is a view illustrating an example of analysis of 
data that is transmitted and received between devices when 
an interface method according to an exemplary embodiment 
of the present invention is implemented. 

Throughout the drawings, the same drawing reference 
numerals will be understood to refer to the same elements, 
features and structures. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 

The matters defined in the description such as a detailed 
construction and elements are provided to assist in a com 
prehensive understanding of the embodiments of the, inven 
tion. Accordingly, those of ordinary skill in the art will 
recognize that various changes and modifications of the 
embodiments described herein can be made without depart 
ing from the scope and spirit of the invention. Also, descrip 
tions of well-known functions and constructions are omitted 
for clarity and conciseness. 

FIG. 5 is a block diagram illustrating an example of 
controlling a digital data recording and/or reproducing appa 
ratus 520 in an A/V system 510 according to an exemplary 
embodiment of the present invention. 

Referring to FIG. 5, transmission and reception of a 
control signal and a digital stream can be performed between 
the non-portable A/V system 510 and the portable digital 
data recording and/or reproducing apparatus 520 without 
adding a separate device. 

FIG. 6 is a block diagram illustrating a digital data 
recording and/or reproducing apparatus according to an 
exemplary embodiment of the present invention. 

Referring to FIG. 6, the digital data recording and/or 
reproducing apparatus, according to an exemplary embodi 
ment of the present invention, comprises a storage unit 620, 
a decoder unit 650, an interface unit 630 and a control unit 
610. The storage unit 620 stores digital data encoded in a 
predetermined format and the decoder unit 650 decodes the 
digital data stored in the storage unit 620. The interface unit 
630 transmits the decoded data to an A/V system that is an 
external device, and transmits control information to and 
receives control information from the A/V system. The 
control unit 610 controls other modules. According to an 
exemplary implementation, a D/A conversion unit 640 that 
converts the decoded data and outputs the converted data 
may also be included. The apparatus reproduces digital data 
through the A/V system or through the D/A conversion unit 
640 disposed in the apparatus according to a user's selection 
or according to a preset setting. Thus, the transmission 
direction of data is changed according to internal Switching 
based on software. The interface unit 630 for communica 
tion with the A/V system is not limited to an interface 
Supporting a predetermined protocol. 

If digital data is in the form of an encrypted file to which 
a DRM technology or the like is applied, the control unit 610 
decrypts the file and then decodes the decrypted file through 
the decoder unit 650. The control unit 610 may use an 
encryption method when transmitting the decoded file if the 
protection of the file must be maintained when the file is 
reproduced and then transmitted. At this time, the A/V 
system decrypts the received file and outputs the file. 
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FIG. 7 is a block diagram illustrating an A/V system 
according to an exemplary embodiment of the present 
invention. 

According to an exemplary embodiment of the present 
invention, the A/V system of FIG. 7 comprises an interface 
unit 720, a D/A conversion unit 730 and a control unit 710. 
The interface unit 720 receives a digital stream and receives/ 
transmits control information from/to an external digital data 
recording and/or reproducing apparatus. The D/A conver 
sion unit 730 converts the received decoded data into analog 
data and outputs the analog data. The control unit 710 
controls the interface unit 720 and the D/A conversion unit 
730. The interface unit 720 communicates with the digital 
data recording and/or reproducing apparatus and is not 
limited to an interface for a predetermined protocol. 

FIG. 8 is a block diagram illustrating a universal serial bus 
(USB) interface used to control a digital data recording 
and/or reproducing device 520 in an A/V system 510 accord 
ing to an exemplary embodiment of the present invention. 

Referring to FIG. 8, the A/V system 510 and the digital 
data recording and/or reproducing device 520 are connected 
through a USB cable 400. The A/V system 510 has an 
embedded USB host controller 810 that supports a USB 
control interface according to an exemplary embodiment of 
the present invention. The digital data recording and/or 
reproducing device 520 has an embedded USB device 
controller 820 that supports a USB control interface accord 
ing to an exemplary embodiment of the present invention. 

FIG. 9 is a block diagram illustrating detailed internal 
structures of the A/V system 510 and the digital data 
recording and/or reproducing apparatus 520 of FIG. 8 and 
data flow therein according to an exemplary embodiment of 
the present invention. FIG. 8 also illustrates an example of 
the digital data recording and/or reproducing apparatus 520 
that is used as an apparatus for recording and reproducing an 
audio file according to an exemplary embodiment of the 
present invention. In FIG. 9, the data flow is indicated by 
thick arrows which illustrate a path of a digital stream. The 
data flow indicated by thin arrows illustrates a path of 
control information. 

Referring to FIG. 9, the digital data recording and/or 
reproducing; apparatus 520 receives a control signal. Such as 
a reproduction command, from the A/V system 510 through 
the USB device controller 820. A microcontroller 953 (here 
inafter referred to as an MCU) that is in charge of 
controlling the apparatus 520 reads digital data of which 
reproduction is requested, from a storage unit 951. The 
microcontroller 953 decodes the read file through a digital 
signal processor 955 (DSP, hereinafter referred to as a 
codec') that corresponds to a reproduction unit. The 
decoded data is loaded in a memory 957 (hereinafter 
referred to as a RAM), and is transmitted to the A/V system 
510 through the USB device controller 820. If the file is 
reproduced in the digital data recording and/or reproducing 
apparatus 520, the file is converted into an analog signal and 
output through an audio output unit 959. 

Referring to FIG.9, the A/V system 510 receives stream 
ing data through the USB host controller 810 and loads the 
data in a RAM 903. An MCU 901 controls the A/V system 
510 so that the received data is converted into an analog 
signal and output through a voice output unit 909. The A/V 
system 510 may be a car A/V system or a home A/V system, 
and may further include a storage device 901 and a codec 
911. Also, the A/V system may further include an input unit 
913 to receive input from a user. The user can select a 
multimedia file to be reproduced and send a reproduction 
command through the input unit 913. The A/V system 510 
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10 
may also include a video output unit 907 to output a 
reproduction list or a reproduction state. 

FIG. 10 is a block diagram illustrating an interface 
Structure between a USB host controller 810 and a USB 
device controller 820 of FIGS. 8 and 9 according to an 
exemplary embodiment of the present invention. FIG. 10 
illustrates a logical connection structure between the USB 
host controller 810 and the USB device controller 820. If a 
USB connection is established, the USB host 810 and the 
USB device 820 that are physical objects are connected to 
each other through 5 logical data pipes, as illustrated in FIG. 
10. According to the exemplary embodiment of the present 
invention, these data pipes are connected between setup 
terminals 1002 and 1008, streaming terminals 1004 and 
1010, and interface terminals 1006 and 1012. According to 
a USB standard, a data pipe between a USB host, such as the 
USB host controller 810, and a USB device, such as the USB 
device controller 820 for data transmission and reception, is 
referred to as an endpoint. According to an exemplary 
embodiment of the present invention, a control interface 
includes a control endpoint 1050, a first bulk interface 
includes a bulk input endpoint 1051 and/or a bulk output 
endpoint 1052,and a second bulk interface includes a bulk 
input endpoint 1053 and/or a bulk output endpoint 1054. 
The control endpoint 1050 of FIG. 10 connects the setup 

terminals 1002 and 1008. The control endpoint 1050 is also 
a data pipe for transmitting and receiving information 
required to set the streaming terminals 1004 and 1010 and 
the interface terminals 1006 and 1012. If a USB cable is 
connected, the USB host 810 requests a standard descriptor 
of the USB device 820 through the control endpoint 1050. 
Then, the USB host 810 receives the descriptor on a con 
figuration of endpoints as a response, from the USB device 
820, and forms the remaining endpoints. In the exemplary 
embodiment of the present invention illustrated in FIG. 10, 
the endpoints set through the control endpoint 1050 are the 
bulk input endpoint 1051 and the bulk output endpoint 1052 
of the streamlining terminals 1004 and 1010, and the bulk 
input endpoint 1053 and the bulk output endpoint 1054 of 
the interface terminals 1006 and 1012. According to an 
exemplary implementation, the directions of input and out 
put are described as seen from the USB host 810. 
The bulk input endpoint 1051 of the streaming terminals 

1004 and 1010 is a data pipe for transmitting streaming data 
from the USB device 820 to the USB host 810, and for 
transferring an audio and/or video signal decoded in the 
digital data recording and/or reproducing apparatus 520. The 
bulk output endpoint 1052 is also used to transmit a syn 
chronization signal. If the bulk output endpoint 1052 is used 
as an interface for downstreaming to the digital data record 
ing and/or reproducing apparatus 520, it is also possible to 
implement a function to store multimedia data decoded in 
the A/V system 510 in the digital data recording and/or 
reproducing apparatus 520. For example, it is possible to 
transmit an output signal of a car audio system to an MP3 
player to record the signal. In this case, the digital data 
recording and/or reproducing apparatus 520 encodes and 
stores the data transmitted through the bulk output endpoint 
1052. 
The interface terminals 1006 and 1012 are for transmis 

sion and reception of a control signal between the USB host 
810 and the USB device 820. A control signal, such as a 
reproduction command, is transmitted through the bulk 
output endpoint 1054 to the USB device 820, and control 
information, such as information on a multimedia file, from 
the digital data recording and/or reproducing apparatus 520 
is received through the bulk input endpoint 1053. 
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The first bulk interface 1051 and 1052 of the streaming 
terminals 1004 and 1010 and the Second bulk interface 1052 
and 1054 of the interface terminals 1006 and 1012 may be 
implemented as one interface. That is, only one bulk input 
endpoint and one bulk output endpoint can be set. Trans 
mission and reception of both control information and 
streaming data can be performed through these endpoints. 
According to an exemplary implementation, information to 
distinguish the type of a data item may be inserted into data 
to be transmitted and received. 

FIG. 11 is a block diagram illustrating an interface struc 
ture between a USB host and a USB device according to 
another exemplary embodiment of the present invention. 

Similar to the exemplary embodiment of the present 
invention which is illustrated in FIG. 10, setup terminals 
1102 and 1108 include a control endpoint 1151. The control 
endpoint 1151 is a data pipe for transmitting and receiving 
information required for a process of setting streaming 
terminals 1104 and 1110 and interface terminals 1106 and 
1112. According to the exemplary embodiment of the pres 
ent invention as illustrated in FIG. 11, interfaces set through 
the control endpoint 1151 are an isochronous interface 
comprising an isochronous input endpoint 1152 of the 
streamlining terminals 1104 and 1110, an interrupt interface 
formed with an interrupt endpoint 1153 of the interface 
terminals 1106 and 1112, and a bulk interface formed with 
a bulk input endpoint 1154 and a bulk output endpoint 1155. 
The isochronous input endpoint 1152 of the streamlining 

terminals 1104 and 1110 is a data pipe for transmitting 
streaming data to a USB host controller 810 from a USB 
device controller 820, and for transferring an audio and/or 
video signal decoded in the digital data recording and/or 
reproducing apparatus 520. If an isochronous output end 
point for downstreaming to the USB device is further 
disposed, it is possible to implement a storage function in the 
digital data recording and/or reproducing apparatus 520. For 
example, it is possible to transmit an output signal of a car 
audio system to an MP3 player through the isochronous 
output endpoint to record the output signal. 
The interface terminals 1106 and 1112 transmit and 

receive control information between the USB host 810 and 
the USB device 820. A control signal, such as a reproduction 
command, is transmitted to the USB device 820 through the 
bulk output endpoint 1155. Reproduction state information 
is transmitted to the digital data recording and/or reproduc 
ing apparatus 520 or state information is transmitted after 
performing other control signals is received through the bulk 
input endpoint 1154. The interrupt endpoint 1153 is a data 
pipe for transmitting time-related data that should be pro 
cessed in a predetermined time, such as time information 
displayed during reproduction, and time-dependent data, 
such as lyric information, to the USB host 810. When 
necessary, the interrupt endpoint 1153 can be defined in an 
input direction or output direction and then used. 

FIG. 12 is a block diagram illustrating a principle of 
reproducing a multimedia file through a USB interface built 
using the USB interface structure as illustrated in FIG. 10 
according to an exemplary embodiment of the present 
invention. A moving path of streaming data for A/V data 
reproduction is indicated by black arrows. 

Referring to FIG. 12, a digital data recording and/or 
reproducing apparatus 520 comprises a storage unit 1204, an 
MCU 1205, a RAM 1206, a D/A conversion unit (DAC) 
1207, and a USB device controller 820. The storage unit 
1204 is a storage device, such as a flash memory, and stores 
a multimedia file encoded in a predetermined format. The 
MCU 1205 that is a control unit reads digital data to be 
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reproduced from the storage unit 1204, decodes the data 
through the decoder unit 1208, generates raw data, Such as 
PCM and BMP data, and then, loads the data in the RAM 
1206. In this process, a file that is encrypted according to 
DRM is decrypted before the decoding. The USB device 
controller 820 has logical data pipes, including a setup 
terminal, described above, and performs upstreaming of the 
raw data stored in the RAM 1206 through a bulk interface 
of a streaming terminal. If data loaded in the RAM 1206 is 
audio data, the data is transferred to the DAC 1207 and 
output when the data is reproduced in the digital data 
recording and/or reproducing apparatus 520. If the data is 
video data, the data is transferred to an LCD controller (not 
shown) and converted into analog data and then, output 
when the data is reproduced in the digital data recording 
an/or rep. However, when data is reproduced through the 
A/V system 510, up streaming of the data to the A/V system 
510 is performed through the USB control interface 810 and 
820. The raw data mentioned in the exemplary embodiment 
of the present invention is not limited to data with prede 
termined formats, such as PCM and BMP, and can be 
generated in a variety of formats. 

Referring to FIG. 12, the A/V system comprises an MCU 
1201, a RAM 1202, a DAC 1203, a decoder unit (DSP) 
1209, and a USB host controller 810. The USB host con 
troller 810 receives streaming data from the digital data 
recording and/or reproducing apparatus 520 through a bulk 
interface of the streaming terminal and loads the data in the 
RAM 1202. If the loaded data is audio data, the DAC 1203 
converts the data into analog data, and if the loaded data is 
video data, the LCD controller (not shown) converts the data 
into analog data, and then, the converted data is output. 

Also, information on a file that is produced can be 
requested and received through a bulk interface of the 
interface terminal and can be output to a display (not shown) 
of the A/V system 510. Operation commands other than the 
reproduction command, and the results of executing the 
commands are also transmitted and received through a bulk 
interface of the interface terminal, and the result can be 
displayed if required. 

Meanwhile, the bulk output endpoint of the streaming 
terminal can be used for downstreaming from the A/V 
system 510. The digital data recording and/or reproducing 
apparatus 520 encodes streaming data received through the 
bulk output endpoint and stores the data in the storage unit 
1204. 

FIG. 13 is a flowchart illustrating a method of reproducing 
a multimedia file through an external device, where the 
multimedia file is stored in a digital data recording and/or 
reproducing apparatus, according to an exemplary embodi 
ment of the present invention. 

Referring to FIG. 13, a control signal from an external 
device (A/V system) is received in step 1302. If the received 
control signal is a reproduction command, the requested 
multimedia file is decoded in step 1304. 
The decoded data is transmitted to the external device in 

step 1306. 
Data communication with the external device can be 

performed through a USB device controller. The USB 
device controller, as described above, is built to include a 
first bulk interface or an isochronous interface for transmis 
sion and reception of a synchronization signal and data 
streaming, and a second bulk interface and/or an interrupt 
interface for transmitting and receiving control information. 
According to an exemplary implementation, an identical 
bulk interface may be used to transmit and receive control 
information and streaming data. 
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FIG. 14 is a flowchart illustrating a method of operating 
a digital data recording and/or reproducing apparatus as an 
apparatus according to an exemplary embodiment of the 
present invention or as an apparatus of a different type 
according to an external input. 

Referring to FIG. 14, first, a USB controller is initialized 
in step 1402. A user connects a USB cable between an A/V 
system and a digital data recording and/or reproducing 
apparatus in step 1404. In step 1406, if a VBUS HW signal 
of the USB controller is detected to be logic high, the digital 
data recording and/or reproducing apparatus recognizes that 
the USB device controller is connected to a USB host 
controller. In step 1408, the digital data recording and/or 
reproducing apparatus provides an interface for the user to 
input a device using method. This interface facilitates the 
user's selection of whether the digital recording and/or 
reproducing apparatus operates using a conventional stan 
dardized USB protocol, or operates as a device unique to the 
present invention. For example, the user can select whether 
the apparatus is used as a conventional portable device or the 
apparatus is used to transmit DRM-decrypted raw data in a 
predetermined format according to the present invention. If 
the user inputs a device using method in step 1408, a 
determination of whether to operate as the device unique to 
the present invention in step 1410 is made. In the method of 
selecting an operation type, the user may use buttons or may 
input an operation type through a GUI. Such as a menu 
screen. The operation type can be configured to automati 
cally change when the apparatus is connected. 

In order to operate as the device unique to the present 
invention, a predetermined protocol suitable for transmis 
sion of raw data that is not a conventional USB protocol is 
needed. In an A/V system, the protocol can be updated 
through a recording medium, Such as a CD or a portable 
memory. When a change to the operation type is required, 
the protocol file can be uploaded from the ROM or storage 
medium to change the protocol after the protocol has been 
stored in a ROM of a portable device or a storage medium. 
When the digital data recording and/or reproducing appa 

ratus is operating as the device unique to the present 
invention, a VBUS interrupt is activated in step 1412, the 
VBUS interrupt is detected in step 1414, and descriptor 
information for recognition of the device unique to the 
present invention is transmitted to the setup terminal of the 
USB host controller through a control endpoint in step 1416. 
The USB host controller performs an enumeration procedure 
forming endpoints for transmission and reception of data 
and completes recognition of the device in step 1418. As a 
result of the recognition, a USB interface, as illustrated in 
FIG. 11 or 12, is formed and preparation for communication 
is finished. From this point, the digital data recording and/or 
reproducing apparatus operates as the device unique to the 
present invention, not as a portable device. Such that a 
multimedia file can be reproduced through the A/V system 
in step 1420. 
When the digital data recording and/or reproducing appa 

ratus operates. as a portable device according to Mass 
Storage Class, a VBUS interrupt is activated in step 1422, 
the VBUS interrupt is detected in step 1424, descriptor 
information for recognition of the portable device is trans 
mitted in step 1426, and the recognition of the device is 
completed in step 1428. As a result of the recognition, a USB 
interface to use the apparatus as the portable device is 
formed and preparation for communication is finished. From 
this point, the digital data recording and/or reproducing 
apparatus operates as a portable device in step 1430. 
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FIG. 15 is a flowchart illustrating a method of reproducing 

a multimedia file of the external device 520 in the A/V 
system 510 of FIG. 12 according to an exemplary embodi 
ment of the present invention. 

Referring to FIG. 15, the A/V system 510 transmits a 
control signal to control a digital data recording and/or 
reproducing apparatus 510 through a first or second bulk 
interface. The transmitted control signal is transferred to an 
MCU through a USB device controller and a RAM. If a 
reproduction start command is transmitted to the digital data 
recording and/or reproducing apparatus 520 in step 1502, 
the digital data recording and/or reproducing apparatus 520 
is in a state in which the digital data recording and/or 
reproducing apparatus can reproduce a file. 

If the A/V system 510 requests information on a multi 
media file which is desired to be reproduced, through the 
first or second bulk interface in step 1504, the digital data 
recording and/or reproducing apparatus 520 transmits infor 
mation on the multimedia file through the first or second 
bulk interface as a response. By referring to the received file 
information, the A/V system 510 determines the number of 
units of data reception, a reception unit, and a time interval 
in step 1506. According to the determined time interval, the 
A/V system 510 transmits a control signal requesting data to 
the digital data recording and/or reproducing apparatus 520 
in step 1508. 

For example, if the file to be received and reproduced is 
an MP3 file, the size of PCM data of 1 frame is 4608 bytes 
and a reproduction interval is 26 m.sec. Accordingly, each 
request for streaming is transmitted with an interval of 26 
msec. In addition to audio compression files, such as WMA 
and OGG files, video compression files also have different 
data sizes and intervals. 
The MCU that is a control unit of the digital data 

recording and/or reproducing apparatus 520 sequentially 
decodes each predetermined unit of the multimedia file by 
using a decoder according to a sequential frame reproduc 
tion command from the A/V system 510. The MCU also 
transmits the decoded file through the first bulk interface. 
The MCU of the A/V system 510 receives data in reception 
units in step 1510. Until the number of receptions of 
reproduced data is equal to the number of receptions deter 
mined to be required by referring to the size of data to be 
received in step 1512, steps 1508 and 1510 are repeatedly 
performed. Then, the received data is converted into analog 
data and then output in step 1514. If the data is encrypted 
data, the data is decrypted and then output. If an exemplary 
embodiment of the present invention uses a bulk interface 
for transmission of streaming data in relation to the size of 
a multimedia file, the A/V system may omit a synchroniza 
tion process required between the two devices. This is 
significantly different from an embodiment that uses an 
isochronous interface. 

FIG. 16 is a flowchart illustrating a method of reproducing 
a multimedia file of the external device 520 in the A/V 
system 510 of FIG. 12 according to another exemplary 
embodiment of the present invention. 

Referring to FIG. 16, if the user presses a reproduction 
button of the A/V system 510, a reproduction command is 
transmitted through a bulk interface in step 1602. Certain 
exemplary embodiments of the present invention may be 
implemented so that the user's reproduction command is 
received through an input unit of the digital data recording 
and/or reproducing apparatus 520 and a control signal 
corresponding to the input is transmitted to the A/V system 
510. This can be applied to the exemplary embodiment of 
the present invention illustrated in FIG. 15. When the 
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reproduction command is transmitted, the A/V system can 
request reproduction state information together in step 1604. 
The reproduction state information received from the digital 
data recording and/or reproducing apparatus 520 is output to 
a display in step 1606. In step 1608 streaming data corre 
sponding to a file of which reproduction is requested is 
received through an isochronous interface or bulk interface 
as a response to the reproduction command 
The received streaming data is converted into analog data 

and reproduced in step 1610. 
In the exemplary embodiments of the present invention 

illustrated in FIGS. 15 and 16, the streaming data is 
decrypted using this encryption key and then, converted into 
analog data and reproduced when an encryption key is 
received from the digital recording and/or reproducing appa 
ratus 520. When encoded data that is not decoded raw data, 
is received, a process of decoding the data is Subsequently 
required. This is because the size of decoded raw data is 
relatively larger, and the A/V system 510 receives com 
pressed data decodes the data, and then, reproduces the 
decoded data. 

FIG. 17 is a flowchart illustrating a method of executing 
an operation command of a digital data recording and/or 
reproducing apparatus 520 by the A/V system 510 of FIG. 12 
according to an exemplary embodiment of the present 
invention. 

Referring to FIG. 17, an operation command is initially 
transmitted to the digital data recording and/or reproducing 
apparatus 520 through a bulk interface in step 1702. The 
operation command is selected through a user input unit 913. 
and operation commands include reproduction, pause, 
and next song, among others. Once the operation com 
mand is executed, information on a state of the operation 
may be received from the multimedia file recording and/or 
reproducing apparatus 520 in step 1704. The received state 
information is displayed in step 1706 or used as control 
information. 

FIG. 18 is a block diagram illustrating an interface 
apparatus 1820 used to control a portable multimedia file 
recording and/or reproducing apparatus 1810 from an A/V 
system 1830 according to an exemplary embodiment of the 
present invention. 

Referring to FIG. 18, the interface apparatus 1820 accord 
ing to the exemplary embodiment of the present invention is 
connected to the portable device 1810 through a first con 
nection unit, and to the A/V system 1830 through a second 
connection unit. The interface apparatus 1820 may comprise 
a first connection unit, a second connection unit and an 
interface processing unit. The first connection unit connects 
the portable device 1810 and the second connection unit 
connects the A/V system 1830. The interface processing unit 
converts the data format of the first connection unit into the 
data format of the second connection unit, or converts the 
data format of the second connection unit into the data 
format of the first connection unit, and outputs the converted 
data. 

According to an exemplary embodiment of the present 
invention, the first connection unit and the second unit may 
be implemented as a USB connection unit and a serial 
connection unit, respectively. However, the first and second 
connection units are not limited to those of predetermined 
protocols. According to an exemplary implementation, the 
A/V system 1830 can be used without any modification, and 
the portable device 1810 only needs to be upgraded with 
firmware Supporting a USB device according to the present 
invention. 
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FIG. 19 is a diagram illustrating an interface apparatus 

applied to a car A/V system according to an exemplary 
embodiment of the present invention. In this case, the 
interface apparatus is connected between a CD change 
interface and a USB interface of a portable device. 

Referring to FIG. 19, a USB connection unit 1920 and a 
first serial connection unit 1930 are included in the interface 
apparatus. The USB connection unit 1920 connects the 
portable device to a USB cable, and a first serial connection 
unit 1930 connects the car A/V system to a serial cable that 
is the CD changer interface. An interface processing unit 
1910 is a module processing a link between the car A/V 
system and the portable device and processes conversion of 
data between the portable device and the car A/V system. 
Data received from the portable device through the USB 
connection unit 1920 is converted into a format that com 
plies with a protocol for connection with the car A/V system. 
The data is then output to the car A/V system through the 
first serial connection unit 1930, and data received from the 
car A/V system through the first serial connection unit 1930 
is converted into a USB data format and output to the 
portable device through the USB connection unit 1920. 

FIGS. 20 and 21 are diagrams illustrating pin arrange 
ments of serial cables used in an A/V system according to an 
exemplary embodiment of the present invention. 

FIGS. 20 and 21 illustrate the numbering of pin arrange 
ments 2001 and 2003 of serial cables connected to a head 
unit. This numbering is identical. However, the use of each 
pin of the pin arrangements 2001 and 2003 is set differently 
by each car A/V system manufacturer as shown in the charts 
2002 and 2004, respectively. For example, serial cables, 
such as M-BUS of Alpine, IP-BUS of Pioneer, C-BUS of 
Clarion, and ACP BUS of Ford, employ different connection 
protocols, respectively. Hereinafter, a term, X-BUS, will be 
used to collectively indicate interfaces of all manufacturers 
between a car A/V system and a CD changer. 

According to an exemplary embodiment of the present 
invention as illustrated in FIG. 19, a conversion unit 1940 
may also be included. The conversion unit 1940 is connected 
to the front end of the first serial connection unit 1930 and 
converts pin inputs of the car A/V system to fit the pin 
arrangement of the first serial connection unit 1930. This is 
a hardware-based method to correctly input data to a cor 
responding pin. If there is no conversion unit 1940, a 
Software-based data conversion is required because data 
input to the interface processing unit 1910 has a different 
structure defined by each manufacturer. The software-based 
data conversion is achieved by using a microcontroller 2204 
of FIG. 22. 
The interface apparatus may further include a second 

serial connection unit 1950 for connection to and for use 
with the CD changer. A user's desire to use the portable 
device or the CD changer may be input through an input unit 
(not shown), such as buttons. If the user selects the CD 
changer as the device to be used, data of the CD changer can 
be reproduced through a bypass unit (not shown) by directly 
connecting the first serial connection unit 1930 and the 
second serial connection unit 1940. 
FIG.22 is a diagram illustrating a detailed structure of the 

interface apparatus of FIG. 19 and a connection to an A/V 
system and a portable device according to an exemplary 
embodiment of the present invention. 

Referring to FIG. 22, the interface processing unit 1910 of 
the interface apparatus comprises a USB host controller 
2202, a serial controller 2206, an MCU 2204, and a D/C 
conversion unit 2208. As illustrated in FIG. 22, the interface 
processing unit 1910 is connected to a portable device 2200 
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through a USB interface. The interface processing unit 1910 
is connected to a car A/V system 2250 and a CD changer 
2260 through an X-BUS interface. Also, when the portable 
device 2200 is operating as a portable disc (Mass Storage 
Class), the interface processing unit 1910 may further 
include a digital signal processor (DSP, not shown) decoding 
files received from the portable device 2200. When the 
portable device 2200 is an MP3 player, the DSP plays a role 
of an MP3 decoder. 
The USB host controller 2202 controls data communica 

tion with the portable device 2200 through a USB connec 
tion unit 1920 (shown on FIG. 19) of the interface process 
ing unit 1910. The USB host communicates with a USB 
device controller 2222 of the portable device 2200. The 
serial controller 2206 controls data communication with the 
car A/V system 2250 through a first serial connection unit 
1930 (shown on FIG. 19) and communicates with a serial 
controller 2230 of the car A/V system 2250. 
The MCU 2204 converts a control signal input from the 

serial controller 2206 into a USB command and outputs the 
USB command to the USB host controller 2202. Also, the 
MCU 2204 converts reproduction information input from 
the USB host controller 2202 into data complying with the 
protocol for connection with the car A/V system 2250 and 
outputs the converted data to the serial controller 2206. 
The portable device 2200 is a multimedia file recording 

and/or reproducing apparatus which comprises a central 
processing unit (CPU) 2226, a DSP 2224, a DAC 2220, a 
memory interface unit (MIU) 2228, a storage device 2223, 
a RAM 2225 and the USB device controller 2222. If the 
portable device 2200 receives a reproduction command 
through the USB host controller 2202, the portable device 
2200 does not directly reproduce a stream decoded through 
the DSP 2224 or a codec (not shown), but performs up 
streaming of the stream through the USB device controller 
2222. 
The interface processing unit 1910 receives multimedia 

data through the USB host controller 2202. The multimedia 
data is converted into analog data by the DAC 2208 and 
transmitted to the car A/V system through the X-BUS. The 
transmitted data is input to an amplifier (AUX) 2232 and 
reproduced. This process is analogous to the process involv 
ing a CD changer which is connected for reproduction. 

Meanwhile, when the user selects the CD changer 2260 as 
the device to be used, the MCU 2204 controls a bypass unit 
(not shown) so that data can be communicated directly 
between the car A/V system 2250 and the CD changer 2260. 

The USB interface between the USB device controller 
2222 and the USB host controller 2202 of FIG. 22 can be set 
as the structure illustrated in FIG. 10 or 11. 

However, the structure of the USB interface is not limited 
these structures. 

FIG. 23 is a flowchart illustrating an interface method 
according to an exemplary embodiment of the present 
invention. 

Referring to FIG. 23, the interface apparatus 1820 (see 
FIG. 18), according to an exemplary embodiment of the 
present invention, converts the format of a signal of an A/V 
system into the format of a signal of a portable device. In 
step 2302, the interface apparatus 1820 outputs the con 
verted signal, and converts the format of a signal of the 
portable device into the format of a signal of the A/V system 
and outputs the converted signal in step 2304. 

FIG. 24 is a flowchart illustrating a method of connecting 
an A/V system and a device using an interface apparatus 
according to an exemplary embodiment of the present 
invention. 
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Referring to FIG. 24, if an X-BUS is connected between 

the car A/V system and the interface apparatus in step 2402. 
and a USB cable is connected between the interface appa 
ratus and the portable device in step 2404, a determination 
is made as to whether the device to be used is the portable 
device or a CD changer in step 2406. If the CD changer is 
to be used, the X-BUS is connected to the CD changer in 
step 2408, and a control signal from the car A/V system is 
transferred to the CD changer so that the CD changer begins 
operation in step 2410. According to an exemplary imple 
mentation, the control signal from the car A/V system is 
transferred to the CD changer through a second serial 
connection unit and a path for data communication with the 
portable device is cut off. 

If the portable device is to be used, examination occurs 
through a USB host and an inquiry is made as to whether the 
portable device supports a USB control interface according 
to an exemplary embodiment of the present invention in step 
2412. If the portable device supports the USB control 
interface, an enumeration procedure to form one or more 
endpoints for data communication is performed referring to 
descriptor information of a USB device in step 2414. Infor 
mation required for the enumeration procedure is transmit 
ted and received through the endpoints as described above. 
If a determination is made in step 2412 that the portable 
device does not support the USB control interface according 
to an exemplary embodiment of the present invention, an 
enumeration procedure for Mass Storage Class is performed 
in step 2420 because the portable device should be con 
nected as a device according to Mass Storage Class, and 
then, the portable device begins to operate as a portable disc 
in step 2422. According to an exemplary implementation, a 
multimedia file transmitted from the portable device is 
reproduced through a DSP (decoder) of the interface appa 
ratuS. 

If the forming of the USB control interface is completed, 
the two devices exchange information on their functions and 
specifications so that capability can be verified in step 2416. 
According to the result of this verification, an operation 
command and data type to be transmitted and received 
thereafter are determined. 

Also, authentication can be performed by exchanging 
information on the names of their manufacturers or serial 
numbers in step 2418. If the authentication fails, the portable 
device is recognized as a portable disc and operates as a 
portable disc. 

If the authentication is successful, the portable device can 
be controlled from the car A/V system. First, a control signal 
from the car A/V system is received through a first serial 
connection unit. The control signal corresponds to com 
mands, such as reproduce, pause, and next Song, among 
others. The control signal is converted into a USB command, 
and transmitted to the portable device through a USB 
connection unit. In response to the control signal, digital 
data form the portable device is received through the USB 
connection unit. The received digital data is converted into 
serial data complying with a protocol for connection to the 
car A/V system and transmitted to the car A/V system. 

FIG.25 is a flowchart illustrating a method of reproducing 
data of a portable device in an A/V system using an interface 
apparatus according to an exemplary embodiment of the 
present invention. FIG. 11 illustrates an example of the 
structure of a USB interface which is used. This method may 
be applied similarly to the structure illustrated in FIG. 10, 
and may also be applied to other structures of the USB 
interface. 
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Referring to FIG. 25, if a user presses a reproduction 
button of the car A/V system, a control signal (reproduction 
command) corresponding to the button is transmitted to the 
interface apparatus in step 2502. The transmitted control 
signal is converted into a USB command in the interface 
apparatus and transmitted to the portable device through a 
bulk output endpoint. At this time, reproduction information 
is also requested in step 2504. The portable device reads a 
file of which reproduction is required and decodes the file. 
The portable device then loads the generated raw data (in the 
form of BMP or PCM data) on a USB buffer. The loaded 
data is streamed through an isochronous or bulk input 
endpoint in step 2512. Reproduction information is simul 
taneously transmitted through the bulk input endpoint in step 
2508. 
When the digital data transmitted to the interface appa 

ratus is the reproduction requested multimedia data, the data 
is converted into analog data through a DAC in step 2516 
and transmitted to the car A/V system through the X-BUS in 
step 2518. The transmitted signal is output through an 
amplifier in step 2520. When the digital data that is trans 
mitted to the interface apparatus is reproduction informa 
tion, the information is converted into serial data for the 
X-BUS and transmitted to the car A/V system in step 2510. 
The car A/V system receives the reproduction information 
and displays the information in step 2514. 
An exemplary embodiment of the present invention in 

which a digital data recording and/or reproducing apparatus 
controls DRM-decrypted data so that the data can be selec 
tively transmitted to a D/A conversion unit or a USB 
interface will now be explained with reference to FIGS. 26 
through 36. 

FIG. 26 illustrates a structure of a conventional MP3 
reproducing apparatus and a file reproduction data path. 

First, an MCU 2605 initializes all elements inside the 
MP3 reproducing apparatus. Next, the MCU 2605 reads 512 
bytes that are part of an MP3 file to be reproduced. Finally, 
the MCU 2605 stores the data in a RAM 2607. If the storing 
is completed, the MCU 2605 commands a DSP 2609 that is 
a reproduction unit, to reproduce the data. If the reproduc 
tion is completed, the reproduction unit 2609 stores the 
reproduced data in a predetermined space of a RAM 2607 
allocated in advance by the MCU 2605. The MCU 2605 
transfers the stored data to a voice output unit 2613 that is 
an audio output unit, so that a audio signal can be output. 
The MCU 2605 displays a variety of information items, 

Such as file names and the type of codec, which can be 
obtained after the initialization so that a user can recognize 
the information through an image output unit 2611. Also, the 
MCU 2605 repeats the process from the initialization so that 
an entire MP3 file can be reproduced. 

FIG. 27 illustrates a path through which an encrypted 
MP3 file is received in a conventional MP3 reproducing 
apparatus. The MP3 file is received from a personal com 
puter (PC). FIG. 27 illustrates a process in which a user 
transmits a file bought through the PC to the MP3 repro 
ducing apparatus. The MP3 file here is protected by a DRM 
technology. 

If the PC and the MP3 reproducing apparatus are initially 
connected using a USB, information (such as manufacturer, 
model name, and manufacturing number, among others) 
unique to the MP3 player is transmitted to the PC. The MP3 
file bought by the user is transmitted to the MP3 reproducing 
apparatus through a CPU 2723 from a storage device 2721, 
such as a hard disk drive (HDD). At this time, the MP3 file 
is transmitted in predetermined units according to an encryp 
tion method based on the unique information of the MP3 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

20 
reproducing apparatus transmitted to the PC as described 
above. A predetermined unit of the file transmitted to a USB 
device controller 2717 of the MP3 reproducing apparatus 
through a USB host controller 2724 is stored in a storage 
device 2703 by an MCU 2705. 

FIGS. 28A and 28B are diagrams illustrating an encryp 
tion method according to an exemplary embodiment of the 
present invention. FIG. 28A illustrates an example of origi 
nal data, while FIG. 28B illustrates an example of encrypted 
version of the original data. 

Referring to FIGS. 28A and 28B, when it is assumed that 
part of the original data is “OX 12345678, an XOR operation 
with “0x87654321 is performed and data, “0x95511559, 
is generated. This state can be regarded as an encrypted 
State. 

Accordingly, if a reproduction unit 2709 does not know 
that the original data is encrypted with "0x87654321, the 
data cannot be reproduced normally. However, if a MCU 
2705 as described in FIG. 27 decrypts the data and transmits 
the decrypted data to the reproduction unit 2709. For 
example, if an XOR operation is performed and data iden 
tical to the original data is transmitted, the data can be 
reproduced. 

Encryption: 0x12345678 XOR 0x87654321=0x95511559 
Decryption: Ox95511559 XOR 

OX87654321=OX12345678 
According to an exemplary implementation, 

0x87654321 is assumed to be used for the XOR operation 
and is a value generated for encryption between the PC and 
the MP3 reproducing apparatus. 

This value is known to both devices, but should not be 
transmitted to the outside of the devices. 

FIG. 29 is a diagram illustrating a data path through which 
a file encrypted in a conventional MP3 reproducing appa 
ratus is reproduced. The method illustrated in FIG. 29 is 
similar to the method of reproducing a file in the ordinary 
MP3 reproducing apparatus (as illustrated in FIG. 26), 
except that the method of FIG. 29 has an additional opera 
tion for decrypting an encrypted MP3 file read from a 
storage device 2903. 

For example, an MCU 2905 reads data, “0x95511559, 
transmitted through a USB device controller 2917 and then 
stored in a storage device 2903. Then, the MCU 2905 
decrypts the data “0x95511559 with an operation “XOR 
0x87654321° to obtain “0x12345678” that represents data 
identical to the original data, and stores this in a RAM 2907. 
The stored data is reproduced through a DSP 2909 and 
output through an audio output unit 2913. Although the 
original data, “0x12345678, is used for convenience of 
explanation here, the size and contents of actual data values 
are different from this value, and the method and values used 
for encryption operations are not limited to the method 
illustrated. 

FIG. 30 is a diagram illustrating an example in which an 
MP3 reproducing apparatus is connected so that the appa 
ratus operates as a conventional portable device. 

Referring to FIG. 30, according to the conventional 
technology, when a USB host device 3000, such as a PC, is 
connected to an MP3 reproducing apparatus 3050 through a 
USB connection, the MP3 reproducing apparatus 3050 
operates as a removable device (USB mass storage class). If 
a user's reproduction request is input through an input unit 
of the USB host device 3000, a file is requested through a file 
request path indicated by thin lines in FIG. 30. The requested 
MP3 file (or other compressed files, such as WMA, and 
OGG files) is transmitted through a file transmission path 
indicated by thick lines in FIG. 30. 
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FIG. 31 is a diagram illustrating a path for transferring a 
requested file in the arrangement of FIG. 30. 

Referring to FIG. 31, a requested file is transmitted in 
predetermined units with respect to a file type. For example, 
every 512 bytes of the requested file is read and transmitted 
from a storage device 3059. The data that is read and 
temporarily stored in a RAM 3055 is transmitted to a USB 
host controller 3005 through a USB device controller 3057. 
The transmitted file is stored in a RAM 3003 of a USB host 
device 3000, reproduced through a reproduction unit 3011, 
and converted into analog data and output externally through 
an audio output unit 3009. 

If the transmitted 512-byte data is an encrypted value (for 
example, 0x95511559), the host device 3000 does not have 
an encryption key (for example, Ox87654321) to reproduce 
the data and therefore cannot reproduce the data. 

FIG. 32 is a diagram illustrating a structure of an MP3 
reproducing apparatus 3250 connected to a USB host device 
3200 and a path for reproducing a file according to an 
exemplary embodiment of the present invention. A path for 
transferring a control signal is indicated by thin lines and a 
path for transferring a digital stream is indicated by thick 
lines. 

FIG.33 is a diagram illustrating a path for transferring an 
MP3 file in the arrangement of FIG. 32 according to an 
exemplary embodiment of the present invention. 

FIGS. 32 and 33 differ from the conventional technology 
illustrated in FIGS. 30 and 31. According to an exemplary 
embodiment of the present invention, data in the form in 
which reproduction of the data is completed by a reproduc 
tion unit 3255 of the MP3 reproducing apparatus 3250 is 
transmitted to a USB host device 3200 through USB inter 
faces 3261 and 3205. Accordingly, the transmitted data is 
output through a RAM 3203 and a audio output unit 3209, 
and does not pass through a codec 3211 of the USB host 
device 3200. 

FIG. 34 is a block diagram illustrating a Switching prin 
ciple for Switching a data transfer direction according to an 
exemplary embodiment of the present invention. 

Referring to FIG. 34, in the exemplary embodiment of the 
present invention, the direction of transmitting data is 
changed by internal Switching based on Software. That is, 
when data is output through a USB host device 3200 as 
illustrated in FIG. 32, reproduced data stored in a RAM3257 
is transferred to a USB device controller 3261, and when the 
MP3 reproducing apparatus 3250 itself outputs the data, 
Switching is performed so that data can be transferred to an 
audio output unit 3259. 

FIG. 35 is a view illustrating an example of data stored in 
the RAM 3203 of FIG. 33 according to an exemplary 
embodiment of the present invention. Referring to FIG. 35. 
it can be seen that data of which reproduction is completed 
is transmitted unlike the conventional portable device. 

FIG. 36 is a view illustrating an example of data analysis 
that is transmitted and received between devices when an 
interface method according to an exemplary embodiment of 
the present invention is implemented. FIG. 36 illustrates the 
storage of data transmitted and received between devices 
through a USB cable in a USB signal analyzer. 

Referring to FIG. 36, the top portion 3602 illustrates the 
transmission of a signal for controlling an MP3 reproducing 
apparatus. The top portion 3602 also illustrates that a 
resulting value is received, and the bottom portion 3604 
illustrates that a reproduced audio signal is transmitted. 

According to an exemplary embodiment of the present 
invention as described above, without separately manipu 
lating an A/V system and a portable multimedia file record 
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ing and/or reproducing apparatus the portable device can be 
controlled and content files of the portable device can be 
reproduced through the A/V system by manipulating only 
the A/V system. 

Also, according to an exemplary embodiment of the 
present invention, control and streaming of a portable device 
is facilitated without the addition of a separate device, or by 
adding only an interface box, and without changing a 
conventional A/V system. At this time, even when the A/V 
system is not equipped with a variety of codecs, reproduc 
tion through the A/V system is enabled such that a problem 
of code compatibility may be solved. 

Furthermore, by using a user interface for operating an 
unaltered conventional CD changer, a portable device can be 
operated from an A/V system. 

Also, in the case of digital content files protected by the 
DRM, by transmitting only the streaming and avoiding 
transmission of the file to the A/V system, utilization of an 
offline device. Such as a car audio system, can be increased. 

In addition, by using the USB interface, a large amount of 
reproduction information and a variety of A/V signals can be 
quickly transmitted, better compatibility with conventional 
portable devices can be provided, and power can be supplied 
to the portable device. 
The present invention can also be embodied as computer 

readable code on a computer readable recording medium. 
The computer readable recording medium is any data Stor 
age device that can store data which can be thereafter read 
by a computer system. Examples of the computer readable 
recording medium include read-only memory (ROM), ran 
dom-access memory (RAM), CD-ROMs, magnetic tapes, 
floppy disks, optical data storage devices, and carrier waves. 
The computer readable recording medium can also be dis 
tributed over network coupled computer systems so that the 
computer readable code is stored and executed in a distrib 
uted fashion. 

While the present invention has been shown and 
described with reference to certain exemplary embodiments 
thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein 
without departing from the spirit and scope of the invention 
as defined by the appended claims and their equivalents. 
What is claimed is: 
1. An audio/video (A/V) system capable of controlling an 

external device as a source of audio and/or video output of 
the A/V system, said A/V system comprising: 

an interface unit that transmits/receives control informa 
tion to/from the external device and receives decoded 
digital multimedia data from the external device: 

a digital-to-analog (D/A) conversion unit that converts the 
received decoded digital multimedia data into an ana 
log audio and/or video signal; and 

a control unit that controls the interface unit and the D/A 
conversion unit such that the received decoded digital 
multimedia data is converted into the analog signal as 
audio and/or video output of the A/V system; 

wherein the control information transmitted to the exter 
nal device includes information on a multimedia file as 
requested from the A/V system and an operation com 
mand for controlling an operation on the requested 
multimedia file; 

wherein the control information transmitted from the 
external device includes information on an operational 
state associated with the operation; and 

wherein the external device decodes the requested mul 
timedia file in accordance with the operation command 
to generate the decoded digital multimedia data. 
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2. The system of claim 1, wherein the interface unit 
comprises a USB host controller. 

3. The system of claim 2, wherein the control unit 
determines a time interval required for receiving a unit of 
decoded data from the external device and the number of 5 
units of decoded data that are required to be received by 
referring to information on the requested multimedia file and 
according to the determined time interval the control unit 
sequentially transmits a control signal requesting data, 
through the USB host controller, a number of times accord 
ing to the number of units determined, and 

the USB host controller comprises a first bulk interface 
sequentially receiving data in predetermined reception 
units. 

4. The system of claim3, wherein the USB host controller 
further comprises a second bulk interface transmitting/re 
ceiving the control signal and control information on the 
multimedia file to/from the external device. 

5. The system of claim 3, wherein through the first bulk 
interface, the USB host controller transmits/receives the 
control signal and control information on the multimedia file 
to/from the external device. 

6. The system of claim 2, wherein the USB host controller 
comprises an isochronous interface receiving the decoded 
data. 

7. The system of claim 6, wherein the USB host controller 
further comprises a bulk interface transmitting/receiving the 
control signal and control information comprising the result 
of executing the control signal to/from the external device. 

8. The system of claim 6, wherein through the isochro 
nous interface, the USB host controller transmits a digital 
stream to be stored in the external device. 

9. An interface apparatus connected between an audio/ 
video (A/V) system and a portable multimedia device for 
enabling the A/V system to control the portable multimedia 
device as a source of audio and/or video output of the A/V 
system, the interface apparatus comprising: 

a first connection unit for connecting the portable multi 
media device; 

a second connection unit for connecting the A/V system; 
an interface processing unit that transmits/receives con 

trol information to/from the portable device via the first 
connection unit, transmits/receives control information 
to/from the A/V system via the second connection unit, 
receives first decoded digital multimedia data from the 
portable device via the first connection unit, converts 
the first decoded digital multimedia data of a format 
outputted from the portable device into second multi 
media data of a format complying with a protocol for 
connection to the A/V system, and transmitting the 
second multimedia data to the A/V system as audio 
and/video output of the A/V system via the second 
connection unit; 

wherein the control information received from the A/V 
system includes information on a multimedia file as 
requested from the A/V system and an operation com 
mand for controlling an operation on the requested 
multimedia file; 

wherein the control information received from the por 
table device includes information on an operational 
state associated with the operation; and 

wherein the portable device decodes the requested mul 
timedia file in accordance with the operation command 
to generate the first decoded digital multimedia data. 65 

10. The apparatus of claim 9, wherein the first connection 
unit comprises a USB connection unit. 
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11. The apparatus of claim 10, wherein the second con 

nection unit comprises a first serial connection unit. 
12. The apparatus of claim 11, wherein the interface 

processing unit comprises: 
a USB host controller for controlling multimedia data 

communication with the portable multimedia device 
through the USB connection unit; 

a serial controller for controlling multimedia data com 
munication with the A/V system through the first serial 
connection unit; 

a microcontroller for converting a control signal input 
from the serial controller into a USB command and 
outputting the USB command to the USB host control 
ler, and converting reproduction multimedia informa 
tion input from the USB host controller into multimedia 
data complying with a protocol for connection to the 
A/V system, and outputting the converted multimedia 
data to the serial controller; and 

a digital-to-analog (D/A) conversion unit for converting a 
digital multimedia data stream input through the USB 
host controller into analog multimedia data and out 
putting the analog multimedia data to the serial con 
troller. 

13. The apparatus of claim 12, further comprising: 
a bypass unit directly connecting the first serial connec 

tion unit and a second serial connection unit; and 
an input unit receiving information on a device to be used, 
wherein if the device to be used comprises a CD changer, 

the microcontroller controls the bypass unit so that data 
communication between the A/V system and the CD 
changer is enabled. 

14. The apparatus of claim 13, wherein the USB host 
controller comprises: 

a bulk interface for transmitting and receiving the USB 
command and the reproduction information; and 

at least one of an isochronous interface and a bulk 
interface receiving the digital multimedia data stream. 

15. An interface method between an audio/video (A/V) 
system and a portable device for enabling the A/V system to 
control the portable multimedia device as a source of audio 
and/or video output of the A/V system, the interface method 
comprising: 

receiving a first control signal from the A/V system 
through a second connection unit; 

converting the first control signal into a data format of a 
first connection unit and transmitting the converted first 
control signal to the portable device through the first 
connection unit; 

receiving a digital multimedia data stream from the por 
table device through the first connection unit in 
response to the converted first control signal; 

converting the received digital multimedia data stream 
into an analog signal; 

transmitting the analog signal to the A/V system through 
the second connection unit; 

wherein the interface method further comprising: 
receiving a second control signal from the portable device 

through the first connection unit; 
wherein the first control signal includes information on 

the multimedia file as requested from the A/V system 
and an operation command for controlling an operation 
on the requested multimedia file; 

wherein the second control signal includes information on 
an operational state associated with the operation; and 

wherein the portable device decodes the requested mul 
timedia file in accordance with the operation command 
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to generate the digital multimedia data stream trans 
mitted from the portable device. 

16. A non-transitory computer readable medium having 
embodied thereon a computer program for executing an 
interface method between an audio/video (A/V) system and 
a portable device for enabling the A/V system to control the 
portable multimedia device as a source of audio and/or video 
output of the A/V system, the interface method comprising: 

receiving a first control signal from the A/V system 
through a second connection unit; 

converting the first control signal into a data format of a 
first connection unit and transmitting the converted first 
control signal to the portable device through the first 
connection unit; 

receiving a digital stream from the portable device 
through the first connection unit in response to the 
converted control signal; 

converting the received digital stream into an analog 
signal; 

transmitting the analog signal to the A/V system through 
the second connection unit; 

wherein the interface method further comprising: 
receiving a second control signal from the portable device 

through the first connection unit; 
wherein the first control signal includes information on 

the multimedia file as requested from the A/V system 
and an operation command for controlling an operation 
on the requested multimedia file; 

wherein the second control signal includes information on 
an operational state associated with the operation; and 

wherein the portable device decodes the requested mul 
timedia file in accordance with the operation command 
to generate the digital multimedia data stream trans 
mitted from the portable device. 

17. The apparatus of claim 12, further comprising a 
conversion unit connected to a front end of the first serial 
connection unit and converting a pin input of the A/V system 
to fit the pin arrangement of the first serial connection unit. 

18. The method of claim 15, further comprising: 
receiving an input of information on a device to be used 

through a third connection unit; and 
transferring the control signal received through the second 

connection unit to a CD changer through the third 
connection unit and cutting off a path for data commu 
nication with the portable device if the input informa 
tion on the device to be used indicates the CD changer 
is to be used. 

19. A digital data recording and/or reproducing appara 
tus for receiving a control information from an A/V system 
comprising: 

a storage unit to store digital data encoded in a prede 
termined format, 

a decoder unit configured to decode the digital data stored 
in the storage unit, 

a first controller configured to support an interface to 
communicate with an audio system having a second 
controller, 

a digital/analog conversion unit configured to convert the 
decoded digital data into analog data, 

an output unit configured to output the analog data, 
a control unit configured to: 

receive control information from the audio system 
through the first controller, 

cause the decoder to decode the stored digital data 
corresponding to the received control information, 

26 
transfer the decoded digital data corresponding to the 

received control information to the audio system, 
and 

Switch into one of a transmission state transmitting the 
5 decoded digital data to the audio system through the 

first controller and an output state converting the 
decoded data into the analog data by the digital/ 
analog conversion unit and outputting the converted 
analog data by the output unit. 

20. The apparatus of claim 19, wherein the control unit 
controls the decoder unit to decode the digital data in 
predetermined units according to a control signal from the 
audio system, and 

the first controller comprises a first bulk interface sequen 
tially transmitting the data decoded in predetermined 
units. 

21. The apparatus of claim 20, wherein the first controller 
fiurther comprises a second bulk interface transmitting/ 
receiving the control signal and control information com 

20 prising information on the digital data to/from the audio 
system. 

22. The apparatus of claim 20, wherein, through the first 
bulk interface, the first controller receives a control signal 
from the audio system and transmits information on digital 

25 data requested by the audio system. 
23. The apparatus of claim 19, wherein the first controller 

comprises an isochronous interface for transmission of the 
decoded data in response to a control signal from the audio 
system. 

24. The apparatus of claim 23, wherein the first controller 
fiurther comprises a bulk interface transmitting/receiving the 
control signal and control information comprising the result 
of executing the control signal to/from the audio system. 

25. The apparatus of claim 23, wherein the first controller 
receives a digital stream from the audio system through the 
isochronous interface, and the control unit encodes the 
received digital stream and stores the encoded digital stream 
in the storage unit. 

26. The apparatus of claim 19, wherein if the digital data 
comprises encrypted data, the control unit decrypts the 
encrypted data and then transmits the decrypted data to the 
audio system. 

27. The apparatus of claim 26, wherein the control unit 
transmits the decoded data to the audio system by using an 
encryption method. 

28. The apparatus of claim 19, filrther comprising an 
input unit receiving an input of a device using method, 

wherein if a command to use a conventional USB protocol 
is input through the input unit, the control unit controls 
the first controller so that the digital data recording and 
reproducing apparatus operates according to the con 
ventional USB protocol. 

29. The apparatus of claim 19, wherein the first controller 
comprises a USB device controller and the second controller 
comprises a USB host controller: 

30. A method of reproducing, through an audio system, a 
digital data stored in a digital data recording and/or repro 
ducing apparatus for receiving a control information from 
the audio system, the method comprising: 

receiving a control information from the audio system 
through the first controller, 

decoding the stored digital data corresponding to the 
received control information, and 

switching into One of a transmission state transmitting the 
decoded digital data to the audio system through the 
first controller, and an output state wherein the second 
mode is the mode in which the decoded digital data is 
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converting the decoded data into the analog data and 
outputting the converted analog data, and 

in the transmission State, transferring the decoded digital 
data corresponding to the received control information 
to the audio system having a second controller. 

31. The method of claim 30, wherein the decoding of the 
digital data comprises sequentially decoding the digital data 
in predetermined units according to the reproduction com 
mand, and 

the transmitting of the decoded data comprises sequen 
tially transmitting the decoded data in predetermined 
units through a first bulk interface comprised in the first 
controller according to the reproduction command. 

32. The method of claim 31, wherein the receiving of the 
control signal comprises receiving the control signal 
through at least one of the first bulk interface and a second 
bulk interface included in the first controller: 

33. The method of claim 32, further comprising transmit 
ting information on the digital data, used to determine a 
number of predetermined units required for transmitting the 
decoded data and a time interval of the transmitting, to the 
audio system through at least one of the first bulk interface 
and the second bulk interface. 
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34. The method of claim 30, wherein the transmitting of 

the decoded data comprises transmitting the decoded data 
through an isochronous interface included in the first con 
troller: 

35. The method of claim 34, wherein the receiving of the 
control signal comprises receiving the control signal 
through a bulk interface included in the first controller, and 

the method further comprises transmitting a result of 
executing the control signal through the bulk interface. 

36. The method of claim 30, wherein the decoding of the 
digital data further comprises decrypting the file if the 
digital data comprises an encrypted file. 

37. The method of claim 36, wherein the transmitting of 
the decoded data further comprises encrypting the decoded 
data. 

38. The method of claim 30, further comprising: 
receiving an input on a device using method and 
controlling the first controller so that the digital data 

recording and reproducing apparatus operate as a 
portable device if a command to use the apparatus as 
a portable device is input. 

39. The method of claim 30, wherein the first controller 
comprises a USB device controller and the second controller 
comprises a USB host controller: 
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