METHO3 AND SYSTEM FOR FACI LI TATI NG | RDA SUPPORT AND | NTEGRATED MULTI MEDI A
CONTROL FOR A CD-ROM DRIVE 5 FIELD OF THE I NVENTI ON Thi s invention rel ates
to the field of CDOROMdrives, and in particular to a nethod and system for
faciditating total control of the CO-ROM dfi.ve fromthe front panel and for
expanding the CD-ROM drive's functionalities to 10 i ncI ude support for

| RDA data conmmuni cati on. BACKGROUND OF THE | NVENTI ON rive is a
standard peri pheral de\ME'EHIQP AND 8YSIEMFOR 1 FACG b {I' PC) syst ens.
The CD-ROM drive is A &JRBART; M\@f'eN:'EEIG\HAFEPnMH Whrough a

| DE/ ATAPI interface cabl e WCONT Ql-stﬁﬁﬂaf\dqp'tﬁ@%l pr| mary function

of the CDOROMdrive is to read and play the content of a CD- ROV CDDA
audi o, and ot her types of discs. The | DE/ ATAPI protocol is defined only for

this purpose h j L .0 to 20 facilitating the read/wite
function & tﬁg'en ?ﬂ%ﬁhg é@éfﬁl\g@ vices. O her potential functions are
not conpatible with the | DE/ ATAPI protocol as it is currently used. Hence
the current CD-ROM drives are limted to this

This invention relates to the field of CD-ROM drives, and in particular
to a method and system for facilitating total control of the CD-ROM drive
from the front panel and for expanding the CD-ROM drive’s functionalities to

10 include support for IRDA data communication.

BACKGROUND OF THE INVENTION

CD-ROM drive is a standard peripheral device for current personal
15 computer (PC) systems. The CD-ROM drive is most commonly interfaced
with the host PC through a IDE/ATAPI interface cable with the standard
protocol. The primary function of the CD-ROM drive is to read and play the
content of a CD-ROM, CDDA audio, and other types of discs. The
IDE/ATAPI protocol is defined only for this purpose, and hence it is limited to
- 20 facilitating the read/write function of these standard storage devices. Other
potential functions are not compatible with the IDE/ATAPI protocol as it is
currently used. Hence the current CD-ROM drives are limited to this
read/write function.

The CD-ROM drives utilizing the IDE/ATAPI bus can only respond to

25 the system command from the host system and carry out the request. The -
undesirable consequence is that a user has no proper control over the
functions such as volume, play, stop, etc., of the CD-ROM drive from an
external source, particularly the outside panel of the drive. Although there

are some control buttons and knobs on the front panel of the current CD-
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I'tuation ere the ser uses the two means control at t
by both the hardware buttons and knobs on the front panel as well as from
the host PC through IDE/ATAPI commands, the drive sometimes runs into a
situation where the user uses the two means of control at the same time.
For instance, the user may use the software on host PC to start playing an
audio disc yet at the same time, engage the stop/eject button on the panel to
stop the disc from playing. In such a situation, the CD-ROM tray may be
ejected but the host computer will be unaware of the current status of the
CD-ROM drive. This problem arises because there is no communication
between the host PC and the control buttons and knobs, and therefore,
there is no unified control over the functions of the drive. The host PC has
no information in respect to the status of the drive as related to these
controls.

This failure in communication between the CD-ROM drive controls
and the host computer prevents control devices from' being effectively
added to the outside panel of the CD-ROM drive. Indeed, the current drives
typically do not come with any controls other than a simple eject button
and/or volume control. Although other controls are currently provided for in

a software format, there are advantages to having effective hard knob and

~ button controls. For one, the software control often takes more steps for the
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user to execute than a simple external button or a knob. This is particular
true if the control software is not already running. Hence, at times, it would
take the user 5 to 10 steps to execute a function which may only take a push

or a tumn if a hard button or knob were provided on the external panel.
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For instance, the user may use the software on host PC to start playing an
audi o disc yet at the sane tinme, engage the stop/eject button on the panel
to 10 stop the disc fromplaying. In such a situation, the CD-ROMtray nay
be ejected but the host computer will be uBaware of the current status of
the CD-ROM drive. This problemari ses because there is no communi cation

bet ween t he host PC and tge cont buttons a Cﬁg kno and .t herefore, there
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and button controls. For one, the software control often takes nore steps
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particular 25 true if the control software is not already running. Hence,
at tinmes, it ponhebtted to a serial port which is usually located in the back of a computer,
data transmission through the IDE/ATAPI port offers an advantage over
serial ports in that the IDE/ATAPI port supports a high-speed transfer rate
~— 10 which is a limited precious resource. IRDA devices which are connected via
the serial port are typically limited to 115.2 Kbps in the current systems.
Protocol for higher baud rates such as 1 Mbps and 4 Mbps have been
defined, but they generally require special interfaces which will be
expensive to build.

15 In light of the advantages offered by the hard controls, and the
usefulness of having IRDA support for a CD-ROM drive, it would be highly
desirable to facilitate an effective communication between the drive and the
host PC to be able to utilize hard knobs and buttons for the drive control,
and use the IDE/ATAPI bus to pass other types of information, such as IRDA

20 data, which other interface ports may not be able to provide a suitable

throughput.
OBJECT OF THE INVENTION
25 It is therefore an object of the present invention to provide a method

and apparatus for facilitating integrated multimedia control for a CD-ROM

drive such that a user can easily and completely control the functions of the



take the user 5 to 10 steps to execute a function which may only take a
push or a turn if a hard button or knob were provided on the external
panel . 3 But in addition to this shortcom ng of the existing systens,
the~failure in communication also hinders,4if not prevents, one from
expandi ng the functions of the CD-ROM drive for uses ot her than sinply
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source to the host PC.
SUMMARY OF THE INVENTION

~— 10 In the present invention, a firmware in a micro-controller unit (MCU)
stores special parameter pages which are defined for the purpose of setting
the drive to different modes of operation. The firmware also stores special
control pages for updating the status of the controls of the CD-ROM drive. In
the special mode, various features can be supported on the CD-ROM drive
15 by specifying the necessary parameters in the parameter page. For
instance, by specifying the parameters for multimedia input devices for
controls such as volume, stopping, skipping, forwarding, reversing, ejecting,
etc., all of the customary functions of a CD-ROM drive can be controlled by
hard buttons and knobs on the front panel, rather than from a program in the
20 host computer. If a remote input device is installed, the parameter page can
specify parameters for facilitating remote control function. Furthermore, the
page can also specify parameters for functions unrelated to controlling the
CD-ROM drive, such as IRDA data communication so that data can be
transferred from an external source to the host computer via IR pulses. If
25 these or other parameters are not already defined or selected as default
settings, other features can be further defined and/or selected from this

page via the command MODE SELECT.



defined, but they generally require special interfaces which will be
expensive to build. 15 In light of the advantages offered by the
hard controls, and the useful ness of having | RDA support for a CD ROM
drive, it would be highly desirable to facblitate an effective

conmuni cati on between the drive and the host PC to be able to utilize hard
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5 no such parameters are provided for in the parameter page, then the
program is terminated. But if supported, an initialization process is ensued
where changes can be made to the default settings if such changes are
desired. Once the initialization process if finished, the program is put to
sleep.

N 10 In order to continuously monitor the status of the various devices on
the CD-ROM drive, a program is run at predetermined intervals. This can be
accomplished, for instance, by using the timer interrupt of the host computer.
In this program, the PC checks to see if a new disc has been inserted. If no
disc has been inserted, the PC reads the control page. But if it finds a disc,

15 then it checks the disc type. The PC then determines whether the disc type
is supported, and plays the disc if the disc is of fhe type supported by the
system. If the disc is not of the type supported by.the system, the PC reads
the control page.

The control page is continually updated in correspondence with the

20 inputs from the various CD-ROM input devices. The updating is done by the
firmware in the MCU which collects the status data from the various input
devices such as the remote controller module and the IRDA module, and
maps the information to the corresponding control pages. Each set of the
input devices can have its own control page.

25 After reading the control page, the PC determines whether an action
needs be taken based on the status of the devices and modules in the CD-
ROM drive. If for instance, the status of the volume control button has

changed to reflect a need for greater volume, the appropriate action is taken



with the software controls of the host PC. It is further an object of this
i mvention to provide a nethod and apparatus for facilitating | RDA support
for a CD-ROM drive such that a user 5 can utilize the fast |DE ATAPI bus
to transfer |RDA data froma external sourge to the host PC. SUMVARY OF THE
I NVENTI ON 10 In the present invention, a firmvare in a
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parameters for multinmedia input devices for controls such as vol une,
st oppi ng, skipping, forwarding, reversing, ejecting, etc., all of the
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knobs on t at her t oma programin the 20 host
conputer. If a renote input device is installed, the paraneter page can
specify paraneters for facilitating renote control function. Furthernore,
t he FIG. 1 (prior ant) illustrates the ATAPI protocol commonly used to

facilitate communication between a device driver and a CD-ROM drive.

~ 10 FIG. 2 illustrates multimedia capabilities and status page which
defines the parameters to enable various added functions to a CD-ROM

drive.

FIG. 3 illustrates a flow diagram of an algorithm to determine the

15 capabilities of a CD-ROM drive.

FIG. 4 illustrates a flow diagram of an algorithm to determine the

status of the various features of the CD-ROM drive.
20 FIG. 5 iIlustrates the control page for the multimedia input devices.
FIG. 6 illustrates the control page for a remote control input device.
FIG. 7 is a block diagram illustrating the configuration of the CD-ROM

25 drive and a host computer with the multimedia control devices, remote

control device, and an IRDA module in place.



page can al so specify paraneters for functions unrelated to controlling the
CD-ROM drive, such as | RDA data communication so that data can be
transferred froman external source to the host conputer via IR pul ses. If
25 +these or other paraneters are not alreddy defined or selected as
def-ault settings, other features can be further defined and/or selected

fromthis page via the co 1 st PC uses a program
to comuni cat 9%@“@@&%?%%@%“%‘?% i nput devi ces. Wen
the programis pronpted to begin, whether by a user or by the drive itself,
It reads the paranmeter page determ ne whether a certain feature is
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t he paraneter page, ogramis termnated. BuU
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settings if sucﬁachanges are desi cé the initialization process if
fini shed, g hejppeaemin he détice 8river carries out the following functions:

. Detect the CD-ROM drive

. Initialise the CD-ROM drive
10
. Identify the capability of the CD-ROM drive
— . Receive requests and commands via a software, relay the
requests and commands to the CD-ROM drive in IDE/ATAPI
15 format and relay information regarding the data and status of

the drive to the software.

A typical flow of the events specified by the ATAPI protocol is shown in FIG. .
1. The solid lines indicate control flow and dotted lines are actions taken but
20 without direct control flow change occurring. The ATAPI protocol is a well-
established standard in the industry and therefore is well known to those
skilled in the art. Hence, the protocol will not be extensively discussed
except to the extent necessary to fully describe the present invention.
An ATAPI command MODE SENSE is used to read the different
25 pages of parameters of the CD-ROM drive. Another ATAPI command,
MODE SELECT is used to set the parameters of the drive. In the current PC
systems, the pages do not specify paraméters for modes of o_peration
beyond the read/write commands and other typical commandé generally
associated running optical discs in the drive. Hence, no other features are
30 available for the CD-ROM drive which can directly communicate with the
host computer. So f'or instance, although the current CD-ROM drive
systems typically have an eject button, the button operates independently

from the host computer, and may lead to conflicts in the system,



sl eep. 10 In order to continuously nonitor the status of the various
devices on the CD-ROM drive, a programis run at predeterm ned intervals.
This can be acconplished, for instance, by using the timer interrupt of the
host- conputer. In this program the PC chegks to see if a new disc has been
inserted. If no disc has been inserted, the PC reads the control page. But

if it finds a disc, then it checks the di sc %? The PCCL{lgn
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stores special parameter pages which are defined for the purpose of setting
the drive to different modes of operation. The firmware also stores special
control pages for updating the status of the controls of the CD-ROM drive.
e 10 FIG. 7 generally illustrates this set up. FIG. 2 illustrates a sample parameter
page called the Multimedia Capabilities and Status page for a CD-ROM
drive having multimedia control capabilities. This page, called Page 20h for
short, is used for MCU handshaking to enable the Multimedia Mode of the
drive. Using the command MODE SENSE, the host computer can check the
15 special capabilities of the multimedia drive by reading page 20h from the
MCU. The command MODE SELECT can be used to set the parameters of

the drive by writing to the parameter page.
In the Multimedia Mode, various features can be supported on the
CD-ROM drive by specifying the necessary parameters in the parameter
20 page. For instance, by specifying the parameters for multimedia input
devices for controls such as volume, stopping, skipping, forwarding,
reversing, ejecting, etc., all of the customary functions of a CD-ROM drive
can be controlled by hard buttons and knobs on the front panel, rather than
from a program in the host computer. If a remote input device is installed,
25 the parameter page can specify parameters for facilitating remote control
function. Furthermore, the page can also specify parameters for functions
unrelated to controlling the CD-ROM drive, such as IRDA data

communication so that data can be transferred from an external source to



ROM drive. |If for instance, the status of the volume control button has
chranged to reflect a need for greater volume, the appropriate action is
t aken 6 to increase the volune. |If no change is status is detected which
woul-d warrant a correspondi ng action, them@the programis put to sleep
until the next interval cycle. 5 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1
(prior art) illustrates the ATAPI tocoh ommnly used to facilitate

communi cat i onthgehRet GoMRIter véa dR; Pﬁgeﬁnd al cthen, parapeters are pp
par amet or ot oAsFRRY defiacd B olestasdap derath St prQ&ﬁg_r Pt ot B8, futfgr
capabi | 11 os Stie aBR R8RS pHBb e Ak EolbriEnl MORR SEYECT,
algorithmto dgi el 6id Nfere one can select a feature termed Fuzzy Mode or
5 Master/CD-ROM Mode (this is just the names for a sample feature placed
here for illustration only).

FIG. 3 and FIG. 4 illustrate the flow diagrams for the program that the
host PC uses to communicate with a multimedia CD-ROM drive with the
input devices_. Referring first to FIG. 3, when the program is prompted to

~ 10 begin, whether by a user or by the drive itself, it reads page 20H in step 10
to determine whether a certain feature, in this case the Multimedia Mode, is
supported by the CD-ROM drive. If no such parameters are provided for in
page 20H, as determined in step 20, then the program is terminated in step
30. But if supported, an initialization process is ensued in step 40 where

15 changes can be made to the default settings if such changes are desired.
Once the initialization process if finished in step 40, the program is put to
sleep in step 50.

In order to continuously monitor the status of the various devices on

the CD-ROM drive, a program is run at predetermined intervals. This can be

20 accomplished, for instance, by using the timer interrupt of the host computer.
While various intervals are, of course, possible, an interval of 250 ms was
used for the present invention.

FIG. 4 illustrates the flow diagram for monitoring the status of CD-
ROM drive and the input devices using the timer interrupt. In step 100, the

25 PC checks to see if a new disc has been inserted. If no disc has been
inserted, it jumps to steb 120. But if it finds a disc, then it checks the disc
type in step 115. The PC then determines whether the disc type is
supported in step 110, and plays the disc in step 115 if the disc is of the type
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status of the various features of the CD-ROMdrive. 20 FIG 5

I I{lustrates the control page for the multinedia input devices. FIG 6
ill'ustrates the control page for a renpote control input device. FIG 7 is a
bl ock diagramillustrating the configuratiion of the CO-ROM 25 drive and a
host conputer with the nultinedi a control devices, renote control device,
and an | RDA nodul e in place. LP\ETAI LED DESCRI PTI ON THE | NVENTI ON A
typi cal PC sySYRPRWRd WYath@[ﬁmFHrl e gige whig \)?(?é’ptﬂ’Pﬂ? r CIh PRaPyyarnous
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Cdent i 1y the BARRHTTY §n8Fof e upe bl Wﬁ*et %9* ThE/PE ufips to st
120.

5 In step 120, the PC reads the control page which is continually
updated in correspondence with the inputs from the various CD-ROM input
devices. The updating is done by the firmware in the MCU which collects
the status data from the various input devices such as the remote controlier
module and the IRDA module, and maps the information to the

~ 10 corresponding control pages. Each set of the input devices can have its
own control page. FIG. 5 and FIG. 6 illustrate a sample control page for the
multimedia input devices and the remote control device. Other devices
such as the IRDA module can have similar control pages.

In step 125, the PC determines whether an action needs be taken

15  based on the status of the devices and modules in the CD-ROM drive. If for
instance, the status of the volume control button has changed to reflect a
need for greater volume, the appropriate action is taken in step 130 to
increase the volume. If no change is status is detected in step 125 which
would warrant a corresponding action, then the program is put to sleep until

20 the next interval cycle.

While the preseht invention has been described in detail herein in
accord with certain preferred embodiments thereof, many modifications and
changes therein may be effected by those skilled in the art. Accordingly, it is
intended by the appended claims to cover all such modifications and cﬁanges

25  as falling within the true spirit and scope of the present invention.



[err] Recei ve requests and commands via a software, relay the
requests and conmands to the CD-ROM drive in | DE/ ATAPI 15

format and relay information regarding the data and status of the drive to
the .software. A typical flow of the eventdispecified by the ATAPI protocol
is.shown in FIG 1. The solid lines indicate control flow and dotted |ines
are actions taken but 20 wthout direct control flow change occurring. The
ATAPI pr ot ocoPLiAIMS)e| | - established standard in the i ndustry and
therefore is well known to those skilled in the art. Hence, the protocol

wi |l not be extensively discussed except to the extent necessary to fully
descri be the 9\%6‘? .dnvention. An ATAPI command MODE SENSE is used to read
the different %hbes of paranmeters of the CD-ROM drive. Another ATAPI
command, MODE SELECT is used to set the parameters of the drive. In the
current PC systens, the pages do not specify paranmeters for nodes of
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general |y associated running optical” discs in the drive. Hence, no other

features are gdfive MaRinglrRultifiedid eoflrolR§ddics compisirgy can directly
comuni cate with the host computer. So for instance, although the current

CD- ROM drigre reading a parameter page to determine whether said multimedia

4 control device exists;

5 updating a control page in correspondence with a change in status of
N~ 6 said multimedia control device;
7 reading said control page at a predetermined interval to determine
8 the status of said multimedia control device; and
9 issuing a command to carry out an appropriate action based on said
10 status of said multimedia control device.
1 2 The method as recited in claim 1 wherein said multimedia control
2 device is a volume control.
1 S The method as recited in claim 1 wherein said multimedia control
2 device is an eject button.
o 1 4. The method as recited in claim 1 wherein said multimedia control

2 device is a play button.

1 5. The method as recited in claim 1 wherein said multimedia control

2 device is a fast skipping button.

i 6. The method as recited in claim 1 wherein said multimedia control
2 device is a fast forward/backward button.

1 7. The method as recited in claim 1 wherein said multimedia control
2 device is a special mode button.

1 8. The method as recited in claim 1 further comprising writing to said

2 parameter page.
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systens typically have an eject button, the button operates independently
fromthe host conputer, and may lead to conflicts in the system: 8 One
of the objectives of the present invention is to avoid this type of
confict by facilitating conmuni cati on beti®en the host conputer and the
controls. It shall be seen that In addition to avoiding these conflicts,
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10 FIG agegﬁg Jdy illustrates this set up. FIG 2 illustrates a sanple
par anet er pagé cal'l ed the Multinedia Capabilities and Status page for a

%R?(\)/'r drigre havi ngogifikd BEebmralpEdein eofrasponddre withi changeein statusdf Page
6 said IRDA module;

7 reading said control page at a predetermined interval to determine

8 the status of said IRDA module; and

9 issuing a command to carry out an appropriate action based on said
~ 10 status of IRDA module.

1 10. The method as recited in claim 9 further comprising writing to said

2 parameter page.

—t

11. A method of supporting an added function to a CD-ROM drive, said
CD-ROM drive having an input device for facilitating said added function,
said method comprising:

reading a parameter page to determine whether said input device
exists; |

updating continually a control page in correspondence with change
in status of said input devics; |

reading said control page at a predetermined interval to determine

the status of said input device; and
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ks

issuing a command to carry out an appropriate action based on said
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status of said input device.
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12.  The method as recited in claim 11 wherein said input device is

[\V)

remote control receiver.
1 13. The method as recited in claim 11 or 12 further comprising writing to

2 said parameter pége.
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short, is used for MCU handshaking to enable the Miultinedia Mode of the
drive. Using the command MODE SENSE, the host conputer can check the 15
special capabilities of the nmultinmedia drive by reading page 20h fromthe
MCU.- The command MODE SELECT can be used tI8 set the parameters of the drive
by witing to the paranmeter page. In the Miltinmedi a Mbde, various features

can,be UBpOr 33 oLl Rbablish A ROLEY R TR CCEIROMRAAR o

in the parane eciTying the paraneters for

mul t i medi % i Pg@,ﬁe&'ga%Caeﬁ?éetg‘f".ﬁgu%(@?éﬁ‘ﬁféﬁbzas vol ume, stopping, skipping,

forwardin srng, of the customary functions of a

CD- ROV drigve can benGApit abiedl i prdidind ubicPiddensrieighs on the front

panel, rather than a programin the host conputer. If a renote input

device is 4 nstall ed, stdpagd RV foreétfingagararseted Rarl tunhel pages ior fsaid
facilitating renote control function. Furthernore, the page can al so

speci fy p@ angipin sddvice,l wheteinnsaid rstetajec devizeciznirr obimnignitatioCvitOdaill i ve,
such as | RDA data communi cation so that data can be transferred from an
ext ernal ur hest ecomputer;
7 a device for writing to said control pages based on changes in status
8 of said input device;
9 whereby said host computer reads said control page at a
% 10 predetermined interval and issues an appropriate command based on
11 changes in the status of said input device as indicated on said control page.

15. An system' for facilitating integrated multimedia control to a CD-ROM

—h

2 drive coupled to a host computer comprising:
3 a multimedia input device for providing said multimedia control;
4 a storage device for storing parameter and control pages for said
5 multimedia input device, wherein said storage device is in communication
6 with said host computer;
7 a device for writing to said control pages based on changes in status
o 8 of said multimedia input device;
~ 9 whereby said host computer reads said control page at a
10 predetermined interval and issues an appropriate command based on

11 changes in the status of said multimedia input device as indicated on said
12  control page. o
1 16. An system for facilitating IRDA data transmission via a CD-ROM drive
2 coupled to a host compljter comprising:

3 an IRDA module for providing said IRDA data transmission;

. x € L m s =



9 the host conmputer via IR pulses. If these or other paranmeters are not
already defined or selected as default settings, other features can be
further defined and/or selected fromthis page via the conmand MODE SELECT.
For exanple, here one can select a featurd4terned Fuzzy Mde or 5
Mast er/ CD- ROM Mbde (this is just the names for a sanple feature placed here

for illustration opl a 4 1]l L for
t he progré‘m that t eé@?f)asd:é Sevﬁfe&qt%:tbﬁgﬂn%#ag@ %F\?\antq%négﬁtﬁﬂ P yﬂgéﬁgi:%
drive wtlh thgyp Vi ; i i icd % W Mizafioh it <@gy am
is pronpt ré?(’d t’?qg%%ggfeﬁ,‘ﬁﬁirgt"ﬁg%&{);%{dgggéeq%?é by tﬁgnnge |ﬂtsel fl It
reads pageg 20hbéttorhSitetO t0 determ ne whether a certain feature, in this
case the &It'libmaﬁ a %@ge', is supported by the CD-ROMdrive. If no such
paramet erg are proyidésfed for witingptesaidtonml pages based omchanges th statgs t he
programis termnated in step 30. But if supported, an initialization
process i 8 ensfusaldilRDA addle;where 15 changes can be made to the defaul t
settings if such changes are desired. Once the initialization process if
fini shed 9n step 4@herébypsaig dmosts computer reads said control page at a

10 predetermined interval and issues an appropriate command based on
11 changes in the status of said IRDA module as indicated on said control

12 page.

e
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sleep in step 50. In order to continuously nonitor the status of the
various devices on the CD-ROM drive, a programis run at predeterm ned
intervals. This can be 20 acconplished, for instance, by using the tinmer
interrupt of the host conputer. Wi ABSBRALT intervals are, of course,
possi ble, an interval of 250 ns was used for the present invention. FIG 4
illustrates the flow diagramfor nonitoring the status of CO- ROM drive and
the input devices using the tiner interrupt. In step 100, the 25 PC
checks to see if an 10D MANDoSYSTEMFOR FACIHITATINGas been
inserted, it junpdRDAsSUPRORT BAND INFEGRATEER MULTIMERIA t checks the
disc type in step 105. THeONTRQEnFOR cAnCB-BOMcDRIVE he disc type is
supported in step 110, and plays the disc in step 115 if the disc is of the
type 10 supported by the system The disc which is supported can be of

various types such as CDDA audi o, MPEG, Video CD, and data disc with wave
files. A method and system for expanding the features and functions of a CD-ROM

drive by facilitating communication between the drive and a host computer. The
communication allows a user to control the basic functions, such as volume control,
fast forwarding, and playing, from the hard buttons and knobs from the front panel
of the drive without incurring conflict with the host computer. It can also allow an
W, IRDA module to be attached to the drive to transfer IRDA data via the IDE/ATAPI
port. A parameter and control pages are stored in the firmware of the CD-ROM
drive. The parameter page provides parameters to define the input devices, and
the control pages update the changes in the status of the input devices. The host
computer reads the control pages at a predetermined interval and issues

appropriate command based on the changes in the status.

FIG. 7



If the disc is not of the type supported by the system the PC junps to
st'ep 120. 5 In step 120, the PC reads the control page which is
continually updated in correspondence with the inputs fromthe various

CD- ROM i nput devi ces. The updating is done b he firmvare in the MCU which
col-lects the status data fromthe various in%ﬁ devi ces such as the renote
controller nodule and the | RDA nodul e, and nmaps the information to the 10
correspondi ng control pages. Each set of the input devices can have its own

control page. FIG 5 and FIG 6 illustrate a sanple control page for the
mul timedi a i nput devices and the renote control device. O her devices such
as the | pndule can have Si ol COntlQle RagoS leeslan. 120t b DC

devi ces afd nodulHostGompetere CD- ROM drive. |f for inst®@&Pevighe status of th
vol une coft+etr—buttomthas—changed—toreftect—a meed—for—greater—votume, th
appropriafje action is taken in step 130 to increase the volune. If no
change isjstatus is detected in step 125 whieh wpuk@syarrant a

correspondi ng %Ji}o(PQSY:to%tohE’pjag*aTm S put to sleep until 20 t he next
interval qycl e nitalize Task File

det er mi ne§ whet her an action needs be taken 15 based on the status of theE

Issue Packet Command
— Sets .BSY
Read.y for Command Packet
Set CoD, clear BSY, 10
N~ Assert DRQ/ INTRQ
Wait for DRQ or INTRQ 4__..__-——-—-—'"“""
Write Command Packet Bytes
e » Negate DRQ after 12th (or 16th) byte
T seBsy
Perform command
Set Byte Count in Cylinder High/Low
Set DRQ, IO clear BSY, CoD
Assert INTRQ
Wait for INTRQ / ' :
Read Status e e e L - Negate INTRQ
IfDRQ =1
l_lread (t;ylinder High/Low (Byte Count)
ransfer Data Bytes : Set status in Status Register
. Set 10, CoD, DRDY; Clear DRQ, BSY
" If DRQ =0 (Command terminated) Assert INTRQ
 Read Status ‘:'::’:_:_—__’_’:—"
= *  Negate INTRQ
If Error, Read Error Register

FIG. 1



VWil e the present
with certain preferred enbodi nents thereof,
therein nmay be effected by those skilled in the art.
such nodi fications and changes

i nt ended

I nvention has been described in detail herein in accord
many nodi ficati ons and changes
Accordingly, it is
by the appended clains to cover al

25 . as fallln_g W|th|n the true spirit an®éscope of the present invention.

CLAI M5 A—rat-hod—+-or—faeittat-rg—+Riegrateg—ir-redta
control floBita CDFQC]\/I 2 dfivd havi g & multi ngdl al corft rol| devi ce! 0
conpri si Be? éahxgr t-ef—page—t-o—det-eri-e—wheth '
nul timedijfa @ | cdmtrol| RfE%¥edd exists; 5 Pags&ade ) a control page it
correspondence (Rptiopalla change lin status of 6 said nultinmedia control
devi ce; 7 Default 94 ng—sald-cont+ol a—p ' e
det er m nd_8! he status. of _sai
2 Reserved
3 - Reserved Master/ Fuzzy Multimedia
CD-ROM Mode Mode
Mode
4 IrDA Protocol Revision IrDA Reserved | Reserved | Reserved Remote
Support : Control
Support
5 Reserved Toshiba | Samsung | SonyRC | RECS-80 RC-5
RC RC Protocol | Protocol RC Protocol
Protocol Support Support Protocol Support
: Support Support
(N 6 Reserved Toshiba | Samsung | SonyRC | RECS-80 | RC-5RC
RC RC Enabled | Enabled RC Enabled
Enabled Enabled
7 Reserved
8 Reserved
9 MCU Polling Factor
10 Reserved
17 Reserved
Byle 0.7 : Parameters Savable (PS) bit, used only with Mode Sense command. Reserved with Mode Select command.
Byle 0.6 :Reserved
Byte 0.5-0: Creative Multimedia Capabilities and Status Page code
Byte 1 :Page length of Page Code 20h
Byte 2.7-4: Reserved
Byte 2.3-0: MCI revision level indicates the revision level of the CMC Page format to caler for future page format
change. The first implementation is revision 0.
Byte 3.7-3: Reserved
. Byte 3.2 : 1=Master Mode indicating MCU has control of the sound card output, 0=CD-ROM Mode
—

indicating audio jack is in use.

Byte 3.1 : 1=drive operating in Fuzzy Mode; (set 1 to enable via Mode Select)

Byte 3.0 : 1=Multimedia Mode, 0=Standard Mode {set 1 to enable via Mode Select)

Byte 4.7-3: IrDA Protocol Revision,( valid only if IrDA is supported).

Byte 4.4 . IrDA support; 0= no IrDA capability

Byte 4.3-1:Reserved

Byte 4.0 : Remote control support; 0= no remote control capability

Byte 5.7-4: Reserved

Byte 5.3-0; 1=Indicates that the protocol is supported

Byle 6.7-4: Reserved

Byte 6.3-0: 1=Indicates that the protocol is enabled

Byte 7-8 : Reserved

Byte 9.7-4: Reserved

Byte 9.3-0: MCU polling frequency, determines timeout check by firmware
MCU polling interval (Tpoll) is determine by polling factor X 20ms
MCU polling timeout ~ 10 Tpoll

Byte 10-17: Reserved.

FIG. 2



9 issuing a command to carry out an appropriate action based on said
10 status of said nultinmedia control device. 1 2. The met hod as recited
in claiml wherein said nmultinedia control 2 device is a volune control

1 3. The nethod as recited in clain1ﬁ%ﬁﬂerein sai'd nmul tinedia control 2

device is an eject button. 1 4. The od as recited in claim1l wherein
said nultimedia control 2 device is a play button. 1 5. ‘The nmet hod as

recited in claiml wherein said multinedia control 2 device is a fast

ski ppi ng button. 1 6. The method as recited in claim1 wherein said

mul ti media control 2 device is a fast forward/ backward button. 1 7.

The nmethod as recited in claim1l wherein said nmultinmedia control 2 device

is a special node button. 1 8. The net hod asn%ﬁ%h&%Qt'n claim1 further

conprising witing to said 2 par anmet er page.

Start of program
New disc
inserted???
Read page 20H
Check disc type
N
Disk type
_ . supported???
QUIT
write page 20H
Play disc
Read Multimedia
Control page
FIG. 3
»
Execute required
action
FIG. 4
This Sheet Has Been Repl

I

|




12 1 9. A method for supporting | RDA data transfer via a CD-ROM dri ve,
said 2 CD-ROMdrive having an | RDA nodul e, said nethod conprising: 3
readi ng a paraneter page to determ ne whether an | RDA nodule 4 exists; 5
updating a control page in correspondence with change in status of 6 - said

| RDA nodul e; 7 readi ng said cont¥dOl page at a predeterm ned interval
to determne 8 the status of said |RDA nodule; and 9 I ssui ng ? oA
command [e—etrf-y—_gttt n—agpﬁ-phr-ge-e—v s SH-artps—f—+RR
nmodul e. 1VB't10 yTI"{e mqt ho® ad refited in%clailm B furt he c%rrpﬂisi g \\Qrit ng
to sai d|2BWBalanmeter gdage. 11 11 Al net hod ' added funct) on
to a CD{ROY d{i veRS saild 2- CI ROM drivePhavgng an G nput elefd hg f or
facilitqting ;e(blgtioagl)ied functlion, 3 said method conprising: 4
readi ngla par fngdegiit g°d9e to determ ne whether said input device
1 Parameter Length (06h)
2 0 (for CD-ROM) | Device I D
3 Disc Type | Drive Status
4 RESERVE
5 Volume | Volume Skip Skip Fast | Reverse | Play/ Stop/
Up Down | Forward | Backward | Forward Pause/ | Load/
Resume | Eject
6 Master/ | Voice | Toggle
Not Defined Slave Read Fuzzy
~— Vol Track | Mode
7 fnput Count

Byte 0.7 : Parameters Savable (PS) bit, used only with Mode Sense command. Reserved with Mode -
Select command.

Byle 0.6 :reserved

Byte 0.5-0 : Creative Multimedia Control Page code

Byte 1 : Parameter Length, the number of valid bytes following.

Byte 2.7-6 : 0 for CD-ROM device

Byte 2.5-0 : CD-ROM Device ID

Byte 3.7-4 :Return the disc type if present.

Byte 3.3-0: Indicates the current status of the drive

Byte4 :Reserve

Byte5 :Avalue of 1in bits 0-7 indicates the user input. The firmware will perform the appropriate
software debouncing such that only 1 bit will be set at any time.

Byte 6.2 :1 = Master volume setting { audio output from sound card }

s :0 = Slave volume setting { audio output from CD-ROM }

Byte 6.1 :1 = Voice Read Track selected: 0 = Not selected

Byte 6.0 :1= Togggle Fuzzy Mode; 0 = No change

Byte 7 :The number of times the particular button is depressed.

FIG. 5



5 exists; 6 updating continually a control page in cor respondence

wrth change 7 In status of said input device; 8. reading said
control page at a predetermned interval to determine 9 the status of said
i nput devi ce; and 10 i ssuing a cg%'rand to carry out an appropriate
act.ion based on said 11 status of said put device. 1 12. The nmethod as

recited in claim1l wherein said input device is 2 renote control

recei vef. Bk [3. 7 Ing neigiod Rs rgecljed yn claim 11 Jor 2 T QriRer 0 l
conpris NG ti ng to 2 said pararret er page 13 1 14 TAn syqtem f g
faC|||t4.t||3 ,uu‘ te ~tHrett-ohi—t-o—er—tb—RChi-t 1O+
comput ef conp}t Pﬁ 3 an i nput Redi 6 eefor %r%v‘i‘r @%*b)d added
functi of:; (optlonal)
Default 0
1 Parameter Length (06h)
2 1 (for Remote Control) RC Device I D
{ same as that in Table 2, byte 5 }
3 Disc Type | Drive Status
4 rmc command byte 0
5 rmc command byte 1
6 rmc¢c command byte 2
7 rmc command byte 3

N Byte 0.7 : Parameters Savable (PS) bit, used only with Mode Sense command. Reserved with Mode

Select command.

Byte 0.6 : reserved

Byte 0.5-0: Creative Multimedia Control Page code

Byte 1 : Parameter Length, the number of valid bytes following.

Byte 2.7-6: 1 for Remote Control device

Byte 2.5-0: Remote control device ID (RC-5 = 1h; RECS-80 = 2h; SONY = 4h ; Samsung = 8h; Toshiba =
10h)

Byte 3.7-4 :Return the disc type if present.

Byte 3.3-0 : Indicates the current status of the drive

Byte4  :Reserve

Byte 5-7 : Remote control raw data. { Byte 5 is the Isb. }

FIG. 6



4 a storage device for storing paraneter and control pages for said
5- input device, wherein said storage device is in conmunication with said
6 ~host conputer; 7 a device for witing to said control pages based
on ehanges in status 8 of said input device; 9 wher eby sai d host
conputer reads said control page at a 1§/ predeterm ned interval and issues
an approprlate command based on 11 changes in the status of said input
devi ceasITditated o said-comrol_phage. 1 15. An systemfor
facilitating integrgted nultlnqu@ control to a CO-ROM 2 drive coupled to
a host conputer [conmprising:| 3 a nultlnedlar+npu¢ device for
provi di ng sai d nulspindrestiosdr ClON{ r @ptical 4 a storage device for storing
paraneter and cgntrol pages| for Head d{5 nultinedifa i npyt device, wherein
said storage device is in clonunicatifon 6 wth said hgst conputer; 7
a device for witingfto said cofftrjpl pages based jon changes in status 8 of
—Whet-

said nultinmedi a |nput devTee&—G— by sai d host computer reads
said control a—36

page a—+0*=—pr edet el nedkHterval | and|i ssues an
appropriate_commanfighased. qn
I l IDE
BUS
DSP
CD-ROM
W Decode ost Computer
- N
: Device
I Driver
h 4
Micro-Controller Unit
(MCU) DRAM Multimedia
Buffer Controller
Parameter Control : : (MC)
Page Page
Front Panel Remote Control Other module
Control sensor e.g. IRDA
N

FIG. 7



11 changes in the status of said nultinmedia input device as indi
sai d- 12 gcontrol page. 1 16. An systemfor .facilitahisn§ tﬁﬁ@ﬁ&&&%@%ﬁesw
transm ssion via a CO-ROMdrive 2 coupled to a host conputer conprising: 3
an'| RDA rmodul e for providing said | RDA dat g t r ansni S%ERQ:; - j ,_14?)31: a
storage device for storing paranmeter and control pages for said| | RDA
nodul e, wherein said storage device is in communication with said 6 host
conputer; 7  the hoat cemmaef via WRi pulsgs! olfsthedeconbtimr pageseters eteonot
changes in status 8 of said | RDA nodule; 9 wher eby said host
conput er readsakeady definedpr seigstest as defaulisattiegs rotherteaturesrosl bararthersues
an appropriate, cgQ nd based on 11 changes in the status of said | RDA
modul e as i ndi fnR BRI, selegird fspm this page«ia the command MODE SELECT.

For example, here one can select a feature termed Fuzzy Mode or
5 Master/CD-ROM Mode (this is just the names for a sample feature placed
here for illustration only).
FIG. 3 and FIG. 4 illustrate the flow diagrams for the program that the
host PC uses to communicate with a multimedia CD-ROM drive with the
_ input devices. Referring first to FIG. 3, when the program is prompted to
N~ 10 begin, whether by a user or by the drive itself, it reads page 20H in step 10
to determine whether a certain feature, in this case the Multimedia Mode, is
supported by the CD-ROM drive. If no such parameters are provided for in
page 20H, as determined in step 20, then the program is terminated in step
30. But if supported, an initialization process is ensued in step 40 where
15 changes can be made to the default settings if such changes are desired.
Once the initialization process if finished in step 40, the program is put to
sleep in step 50.
In order to continuously monitor the status of the various devices on
the CD-ROM drive, a program is run at predetermined intervals. This can be
20  accomplished, for instance, by using the timer interrupt of the host computer.
While various intervals are, of course, possible, an interval of 250 ms was
used for the present invention.
FIG. 4 illustrates the flow diagram for monitoring the status of CD-
ROM drive and the input devices using the timer interrupt. In step 100, the
25 PC checks to see if a new disc has been inserted. If no disc has been
inserted, it jumps to step 120. But if it finds a disc, then it checks the disc
% type in step 105. The PC then determines whether the disc type is
supported in step 110, and plays the disc in step 115 if the disc is of the type
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