-1- METHOD AND APPARATUS FOR MANAGING BUFFER RANDOM ACCESS MEMORY FIELD
OF THE INVENTION 5 The present invention relates generally to management of media defect
information in mass storage devices. More patrticularly, the present invention relates to a method of
managing a buffer random access memory (RAM) used for storage of a defect table and for data
caching. to BACKGROUND OF THE INVENTION In copventional mass storage devices, such as disc
drive data storage systems, media defect information’is recorded in a defect table that is stored on
the recording medium. | ,tf;lﬁ ﬁyi j ' i\ ]Sq;i ﬁﬁ: Rserved tracks of the
recording medium. Con&le% |oné1 y%%%ém%%ﬁg ixe(?, pregetermined sized,
length and/or capacity. The defect table indicates unreliable portions of the recording medium. During
production of the mass storage device, the device is tested to determine which portions, if any, of the
recording medium are not sufficiently r&iEbl2 € Wrtkiby Wal IdEMNng of a data. The address of each of
the unreligble portiors s 20,510/ QRR 'RSNENELMEIYTL R ARGk iPble B Wbigdnass
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25 (RAM) space. For a given quantity o this results in less buffer space being
storage of a defect table and for data caching.

10 BACKGROUND OF THE INVENTION

In conventional mass storage devices, such as disc drive data storage
systems, media defect information is recorded in a defect table that is stored on
the recording medium. In a disc drive, the defect table is typically stored in the
reserved tracks of the recording medium. Conventionally the defect table has

15 been of a fixed, predetermined sized, length and/or capacity.

The defect table indicates unreliable portions of the recording medium.
During production of the mass storage device, the device is tested to determine
which portions, if any, of the recording medium are not sufficiently reliable for
writing and reading of a data. The address of each of the unreliable portions is

20  stored on the recording medium in the defect table. When the mass storage device
is running, the defect table is loaded into buffer random access memory (RAM),
provided by a volatile memory device, that is also shared with interface transfer
functions for the purpose of data caching.

Typically, larger defect tables for a mass storage device require more buffer

25 (RAM) space. For a given quantity of RAM, this results in less buffer space being
available for data caching. A typical disc drive type mass storage device with 80
gigabytes (GB) capacity would require not less than 64 kilobyte (KB) of buffer
RAM to be reserved for defect table purposes. The size of the defect table is
usually fixed across all disc drives of a particular type with different numbers of

30 headers. A larger defect table size is usually required to insure that defects can be



available for data caching. A typical disc drive type mass storage device with 80 gigabytes (GB)
capacity would require not less than 64 kilobyte (KB) of buffer RAM to be reserved for defect table
purposes. The size of the defect table is usually fixed across all disc drives of a particular type with
different numbers of 30 headers. A larger defect table size is usually required to insure that defects
can be -2- recorded, while at the same time meeting production yield requirements for the particular
type of drive. Generally, production yield requireme%i_s include having a minimum number of storage
devices fail due to insufficient defect table size. For disc drive type mass storage device with more
than 80 GB capacity, 5 such as the 240 GB capacity drives, buffer RAM size the defect table may be
as much as theeerdedesihidenaiffdveRANesinaa enestaw forativedhayirld kespiitemests ©B wpacity.
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RAM be reserved for the defect table. This provides a significant impact to the

performance of low-cost drives that use smaller sized buffer RAM. A method of

10 reducing the portion of the buffer RAM occupied by the defect table, without

increasing the number of mass storage devices that fail certification testing due to

insufficient defect table storage capacity, would therefore be a significant
improvement, particularly for low-cost disc drive type mass storage devices.

Embodiments of the present invention provide solutions to these and/or

15  other problems, and offer other advantages over the prior art.

SUMMARY OF THE INVENTION

A buffer random access memory has a first portion reserved for a defect
table and a second portion reserved for data caching. A method of managing the
20  buffer random access memory includes determining actual memory space of the
first portion which is occupied by the defect table. This identifies unused memory
space of the first portion of the buffer random access memory. The method then
includes reallocating the unused memory space of the first portion of the buffer
random access memory for use in data caching. Controllers and mass storage

25  devices which implement the method are also provided.
In some embodiments, a mass storage device of the present invention
includes a storage media storing a defect table and data cache parameters. A

buffer random access memory having a first portion reserved for the defect table




20 buffer random access memory includes determining actual memory space of the first portion which
is occupied by the defect table. This identifies unused memory space of the first portion of the buffer
random access memory. The method then includes reallocating the unused memory space of the first
portion of the buffer random access memory for use in data caching. Controllers and mass storage
25 devices which implement the method are also provided. In some embodiments, a mass storage
device of the present invention includes a storage r_ggdia storing a defect table and data cache
parameters. A buffer random access memory having a first portion reserved for the defect table -3-
and a second portion reserved for data caching is also included. The defect table and the data cache
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storage device. 15 FIG. 2 is a diagram illustrating a storage medium and a volatile

then reallocates the unused memory space of the first portion of the buffer
random access memory for use in data caching.

Other features and benefits that characterize embodiments of the present

10 invention will be apparent upon reading the following detailed description and

review of the associated drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a disc drive type mass storage device.
15 FIG. 2 is a block diagram illustrating a storage medium and a volatile
memory device of a mass storage device.
FIGS. 3-1 and 3-2 are block diagrams illustrating buffer random access
memory (RAM) provided by the volatile memory device and used to store a
defect table and for data caching.
20 FIG. 4 is a flow diagram illustrating a method of the present invention.
FIGS. 5-1 and 5-2 are block diagrams illustrating a buffer RAM and more
particular steps in the method shown in FIG. 4.
FIG. 6 is a flow diagram illustrating more specific steps in the method
shown generally in FIG. 4.
25



memory device of a mass storage device. FIGS. 3-1 and 3-2 are block diagrams illustrating buffer
random. access memory (RAM) provided by the volatile memory device and used to store a defect
table and for data caching. 20 FIG. 4 is a flow diagram illustrating a method of the present invention.
FIGS. 5-1 and 5-2 are block diagrams illustrating a buffer RAM and more particular steps in the
method shown in FIG. 4. FIG. 6 is a flow diagram illustrating more specific steps in the method shown
generally in FIG. 4. 25 -4- DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS The
present invention provides methods and apparatus which can be used to reduce the portion of the
buffer random access memory (RAM) occupied by the defect table in mass storage devices.
Reducing the RlbAH EPORENTH Yokl i dielNdes the amount of the buffer
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transfer components or functions. The Tethod can use a firmware approach which allows a larger

defect table capedily thedefasyitiderintreanes thetomgurdendchevlititant BAdvifivhighheandgsed buffer

used for data caching. This positively impacts drive performance, particularly in

low-cost disc drives or other types of mass storage devices that use smaller sized
buffer RAM.
The invention includes methods of salvaging unused portions of the buffer
10 RAM which are reserved for defect table storage. The unused buffer RAM space is
then used for data caching by interface data transfer components or functions. The
method can use a firmware approach which allows a larger defect table capacity
to be provided in the mass storage device, without sacrificing the unused buffer
space taken up by the defect table in certain drives. Making more of the buffer
15 RAM available for data caching positively impacts drive performance, while at
the same time, larger defect tables can still be accommodated when necessary.
Thus, the present invention also helps achieve desired production yield goals
related to a minimum number of mass storage devices failing due to a “defect
table full” condition where the media defect information cannot be completely
20  stored in the allocated defect table portion of the buffer RAM. Thus, the present
invention is particularly useful for low-cost disc drive type mass storage devices
where limited size buffer RAM is used. However, the present invention is not
limited to this type of disc drive mass storage device. Instead, the present
invention applies to mass storage device in general.
25 Referring now to FIG. 1, a perspective view of a disc drive 100 in which the
present invention is useful is shown. Disc drive 100 includes a housing with a
base 102 and a top cover (not shown). Disc drive 100 further includes a disc pack

106 which is mounted on a spindle motor (not shown) by a disc clamp 108. Disc



space taken up by the defect table in certain drives. Making more of the buffer 15 RAM available for
data caching positively impacts drive performance, while at the same time, larger defect tables can
still be accommodated when necessary. Thus, the present invention also helps achieve desired
production yield goals related to a minimum number of mass storage devices failing due to a "defect
table full" condition where the media defect information cannot be completely 20 stored in the allocated
defect table portion of the buffer RAM. Thus, the pn_es':,_ent invention is particularly useful for low-cost
disc drive type mass storage devices where limited Size buffer RAM is used. However, the present
invention is not limited to this type of disc drive mass storage device. Instead, the present invention
applies to magadtotfgentduibesia gdnerhity 26f Redéviihgahalists, FMBich ampenspacted foewaef a disc
drive 100 in Wr@mi%eat%efem in\(g%p([)iso%gs useful is shown. Disc drive 100 includes a housing with a

base 102 and a top cover rfgtn%a wn). Disc drive 100 further includes a disc pack 106 which is

mounted on a spindiéaciotisqsotshehay by assistattdndizd b8ad ides-138ck1iob inchwdudea plurality of
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associated disc S S mounte sc drive for communic n with the disc
surface. Slidehedds) Gappsantél & hid&dsA) dpreseattion i #4G frnfothre adisry siafadeodm tieedisc

surface. In the example shown i EIG. liders\110 are s ted b nsi which are in
turn attached %())?atrrnaﬂg a%:‘f:égsnsllr?gﬁgrﬁrh%’ fi fﬂgeé?%ﬁ%%rt%g%ﬁp i%j {?é) esg%gﬁgggéo%r?ﬁ%}éégl is of the
type known asna trotargttadvédgtootradkuetorssimg arms 114 of an actuator 116. The actuator

shown in FIG. 1 is of the type known as a rotary moving coil actuator and
includes a VCM, shown generally at 118. VCM 118 rotates actuator 116 with its

10  attached head 110 about a pivot shaft 120 to position head 110 over a desired data
track along an arcuate path 122 between a disc inner diameter 124 and a disc outer
diameter 126. VCM 118 is driven by servo electronics (diagrammatically included
within electronics 128) based on signals generated by heads 110 and a host
computer (not shown). A micro-actuator 130, which provides fine position control

15 of heads 110, is used in combination with VCM 118 that provides relatively coarse
positioning of heads 110.

While disc drive 100 is shown in FIG. 1 for illustrative purposes, the
present invention is not limited to use with disc drive data storage systems.
Instead, the present invention applies to mass storage devices which utilize a

20  buffer RAM for storage of a media defect table and for data caching.

FIG. 2 is a block diagram that provides a system level overview 200 of the
operation of embodiments of the present invention. System 200 includes a
recording medium 210 on a mass storage device 220, for example such as disc
drive 100 shown in FIG. 1. The recording medium 210 includes a defect table 230

25  stored thereon. Also stored on recording medium 210 are data cache parameters
235.
The mass storage device 220 includes a microcontroller 240 which is

operably coupled to the recording medium 210. The mass storage device 220 also



includes a VCM, shown generally at 118. VCM 118 rotates actuator 116 with its 10 attached head 110
about a pivot shaft 120 to position head 110 over a desired data track along an arcuate path 122
between a disc inner diameter 124 and a disc outer diameter 126. VCM 118 is driven by servo
electronics (diagrammatically included within electronics 128) based on signals generated by heads
110 and a host computer (not shown). A micro-actuator 130, which provides fine position control 15 of
heads 110, is used in combination with VCM 118 that provides relatively coarse positioning of heads

- 110. While disc drive 100 is shown in FIG. 1 for illustrative purposes, the present invention is not

limited to use with disc drive data storage systems. Instead, the present invention applies to mass
storage devicescludiehanitikegite @@boffedRAdM 260 stdniahepabd vides diuflafBANABR aopefoblyata
caching. FIG. 2 is a bloc m that .SVist Lq}/&% i 12(3 ¢ t%}g%gon of
embodiments Ot ﬁg%fgs%%t%lﬁvenﬁgr% gﬁ%\%grﬁsgg@ﬁ:%es a recording ted nP %LO on a mass
storage devicés 2e@rimdelcarRpidyisumtinhte dikrageive stoorshpantiom RFG laréSIaeJﬁdcfﬂﬂaﬁgragedium 210

includes a defect (ghie. 239,25.519"ek he1sg &9 Sloted.onLiPRy g Mgy BI0AGRIR cache

parameters 23 € mass storage esa mlcrocontro Ier 24 ich'Is operably
coupled té thepretiori2ig medmnta se eleferidsdtopagenmkivis2 2P 0 plisadsl frotudeeoadivgtile

memory devicg 20 WA RIBILCS BITe! BAM2haneralixeOBIEd do s misinganisaler 240

Within the buffer RAM 251, a |rs portion"252 Is reserv r RAM varia ge a second portion
253 is reserveticimsstanagg other things, data cache parameters 235 uploaded from the

recording medium and used in data caching. The defect table portion 253, which
is also known as a defect buffer, is used by microcontroller 240 to determine

10  particular portions of the recording medium 210 which are associated with a
defect that would prohibit use of the particular portions.

Using conventional methods, controller 240 or other firmware within the
mass storage device allocates a fixed amount of the buffer RAM 251 for the defect
table. In order to qualify a disc drive with a larger number of media defects as

15 having passed drive certification testing, conventional methodology dictates that
a large RAM size for the defect table is allocated. The amount of RAM allocated
for the defect table has conventionally been fixed. For example, for disc drives
with more than 80 GB capacity, a typical fixed RAM size is 192 KB. FIG. 3-1
illustrates a buffer RAM 251 for a mass storage device in which the number of

20 media defects is large, and thus the defect records within the defect table portion
253 is full or almost full. Conventionally, this mass storage device could be
qualified as passing certification testing.

Typically, a large number of disc drives or other mass storage devices
actually have a much smaller number of media defects. FIG. 3-2 illustrates a

25  buffer RAM 251 corresponding to a mass storage device having a relatively small
number of defects. In this instance, only a portion 253-1 of the allocated defect
table RAM space 253 is used to record media defect information (defect records).

The remaining portion 253-2 of the RAM space 253 reserved for the defect table is




of a defect table, and a third portion 254 is reserved for data caching. Defect table 5 portion 253 is
used to store defect table parameters 230 uploaded from recording medium 210 during start-up of the
storage device. Data caching portion 254 stores, among other things, data cache parameters 235
uploaded from the recording medium and used in data caching. The defect table portion 253, which is
also known as a defect buffer, is used by microcontroller 240 to determine 10 particular portions of the
recording medium 210 which are associated with a_defect that would prohibit use of the particular
portions. Using conventional methods, controller 240 or other firmware within the mass storage device
allocates a fixed amount of the buffer RAM 251 for the defect table. In order to qualify a disc drive with
a larger numbemphnadlangéfectsasQftehavingspd RAMy defertiffeblorcanstitytasorreclatisnal

methodology ﬁi&t@g Sotp@\teb?gt%f%@f‘gﬁﬂé?e@fomg8%?834?:9:!%?5 allocated. The amount of RAM
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media defect oAt {GIGIEFHRE V. memory space. The method is used to dynamically

allocate defect table memory locations and data cache memory locations after
10 scanning the storage media for defects during the certification process.

As shown in block 410 in FIG. 4, the method includes determining actual
memory space of the first portion of the buffer RAM occupied by the defect table
to identify unused memory space. In other words, this step includes identifying
actual memory space 253-1, of the total memory space 253 of the buffer RAM

15 reserved for the defect table, which is to be occupied by the defect table. This
identifies unused memory space 253-2 of the total first portion 253 reserved for
the defect table.

In some embodiments, the step 410 of determining the actual memory
space of the first portion of the buffer RAM occupied by the defect table to

20  identify unused memory space further includes obtaining information on a total
number of defects identified on the storage media. Then, the actual memory
space, of the first portion of the buffer RAM occupied by the defect table, is
calculated based upon the total number of defects identified on the storage media.
After determining the actual memory space 253-1 of the buffer RAM occupied by

25  the defect table, the unused memory space 253-2 of the first portion 253 of the
buffer RAM is reallocated for use in data caching.

FIGS. 5-1, 5-2 and 6 illustrate more specific embodiments of the method
which aid in reallocating the buffer RAM. As shown in block 630 of the more



The remaining portion 253-2 of the RAM space 253 reserved for the defect table is -7- empty and not
in use.-Often, unused RAM in defect tables constitutes are large portion of the total RAM allocated for
the defect table. The present invention includes a method of managing a buffer RAM 251 having a
first portion 253 reserved for a defect table and a second portion 254 5 reserved for data caching.
Controller 240 is configured to implement the method described below. FIG. 4 is a flow diagram
illustrating an embodiment of that method. The method of the present invention allows unused buffer
RAM to be used as additional data cache memory space. The method is used to dynamically allocate

defect table memory locations and data cache memory locations after 10 scanning the storage media
for defects duspryifiie fbextifidagiamped F36s .6 thehmwithod [shuialdd driflwde swapringdivrationsludes
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. , y space, of the first portion of the buffer RAM occupied by the defect
table, is the defect table are typically coded as address dynamic changeable. Thus,
swapping locations of the defect table and the unused memory space in the first
portion of the buffer random access memory further includes, in some
10 embodiments, dynamically changing addresses of the variables defined in the
defect table to obtain new defect table parameters.

Then, as illustrated at block 640, the more specific method embodiments
can include saving the new defect table parameters and new data cache
parameters on the storage media. When the storage media is a data storage disc of

15  a disc drive data storage system, the new defect table parameters and new data
cache parameters can be saved in reserved cylinders of the storage disc. As
illustrated in FIG. 5-2, this results in the portion 253 of the buffer RAM 251
reserved for storage of defect records (i.e., reserved for the defect table) being
reduced to the actual space required to store those defect records. It also results in

20  an increase in the portion 254 of the buffer RAM reserved for data cache. This in
turn results in enhanced performance of the mass storage device.

It is to be understood that even though numerous characteristics and
advantages of various embodiments of the invention have been set forth in the
foregoing description, together with details of the structure and function of

25  various embodiments of the invention, this disclosure is illustrative only, and
changes may be made in detail, especially in matters of structure and
arrangement of parts within the principles of the present invention to the full

extent indicated by the broad general meaning of the terms in which the




calculated based upon the total number of defects identified on the storage media. After determining
the actual memory space 253-1 of the buffer RAM occupied by 25 the defect table, the unused
memory space 253-2 of the first portion 253 of the buffer RAM is reallocated for use in data caching.
FIGS. 5-1, 5-2 and 6 illustrate more specific embodiments of the method which aid in reallocating the
buffer RAM. As shown in block 630 of the more -8- specific flow diagram of FIG. 6, the method can
also include swapping locations of the defect table 253-1 and the unused memory space 253-2 in the
first portion 253 of the buffer random access memory. This places the unused memory space 253-2
closest to the second portion 254 of the buffer random access memory 5 reserved for data caching, as
is shown in Fl@edddtickaiosesp pixrydesatiorsr ekxampbefthg riskcabs-elemgntrernaysedynemory
space 253-2, vari ingd.i e are gvpieall i
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without departing from the scope and spirit of the present invention.



reserved for storage of defect records (i.e., reserved for the defect table) being reduced to the actual
space required to store those defect records. It also results in 20 an increase in the portion 254 of the
buffer RAM reserved for data cache. This in turn results in enhanced performance of the mass
storage device. It is to be understood that even though numerous characteristics and advantages of
various embodiments of the invention have been set forth in the foregoing description, together with
details of the structure and function of 25 various egl; odiments of the invention, this disclosure is
illustrative only, and changes may be made in detail, especially in matters of structure and
arrangement of parts within the principles of the present invention to the full extent indicated by the
broad generamiidaiih QF. IMBENS:in which the -9- appended claims are expressed. For example, the
particular elements pay var en(ﬁin on.th i I icatl t device or
system whiIerTrh aintg n%%{ﬁs%%gt%%ﬁg §%%aséﬁggﬂé§§g%a%?§%%%& %?é'ﬁgﬁ;t?nmga%ﬁ%%%%ope and
spirit of the prasess imesntion havagplaidirstipootigh teseprefe fisdasdafeiob dableramibscatesmderein is
directed to a disc, drive data stor m type, of S 2 device, it will be appreciated by
those skilled if t téogr{et at &géﬁ’ﬁg‘g&%gg‘%hg‘ﬁr‘%‘%%ﬁn@ﬁ %%(} n be applied to other mass
storage devices, withgetrdapagiagiedmenzosyepecaraf dpirfitst preripwesedthiebatfésrartonwWHAT IS
CLAIMED IS: 1. A method of ianaging, BUlep[aRdRm ASRSRISMAD N EBHIlR 'aRdam access

memory having a first portion reserve ect table and a secon
memory space of the first portion; and

reallocating the unused memory space of the first portion of the buffer

random access memory for use in data caching.

2. The method of claim 1, wherein determining the actual memory space of
the first portion of the buffer random access memory further comprises:
obtaining information on a total number of defects identified on a storage
media; and
calculating the actual memory space of the first portion of the buffer
random access memory occupied by the defect table based upon the

total number of defects identified on the storage media.

3. The method of claim 1, and further comprising swapping locations of the
defect table and the unused memory space in the first portion of the buffer
random access memory such that the unused memory space of the first portion of
the buffer random access memory is closest to the second portion of the buffer

random access memory reserved for data caching.

4. The method of claim 3, and prior to swapping locations of the defect table
and the unused memory space in the first portion of the buffer, further
comprising coding variables defined in the defect table as address dynamic

changeable.



portion reserved for data caching, the method comprising: determining actual memory space of the
first portion of the buffer random access memory occupied by the defect table to identify unused
memory space of the first portion; and reallocating the unused memaory space of the first portion of the
buffer random access memory for use in data caching. 2. The method of claim 1, wherein determining
the actual memory space of the first portion of the buffer random access memory further comprises:
obtaining information on a total number of defects i_cﬁptified on a storage media; and calculating the
actual memory space of the first portion of the buffer ‘random access memory occupied by the defect
table based upon the total number of defects identified on the storage media. 3. The method of claim
1, and further comprising swapping locations of the defect table and the unused memory space in the

first portion ofghe bufer ragdom aceess memaory such ihat the upugsed memeony. spage.of (e first

Ic i
portion of the buffer random access memory Is closes tite second portion of the buffer random
access mematljeresaseddifemdayspachinghd fifstepontipodfdhel hink S, rand gricictessywagmpiony locations

of the defect t S in the first portign.of the r, fukther .comprising
coding variab@%ggﬁgﬁ%ﬂﬁe ect%gnc%gy %saggfﬁgls% %ﬁ%&%ggé%éﬁée‘é rflégﬁi%ld . cg%ethod of
claim 4, wherdhe defeppiablédeathininafaiveldbieidiablbipazambeters.

6. The method of claim 5, and further comprising saving the new defect table

parameters and new data cache parameters on a storage media.

7. The method of claim 6, wherein the storage media is a data storage disc of
a disc drive data storage system, and wherein saving the new defect table
parameters and new data cache parameters in reserved cylinders of the data

storage disc.
8. A controller configured to implement the method of claim 1.

9. A mass storage device comprising:

a storage media storing a defect table and data cache parameters;

a buffer random access memory having a first portion reserved for the
defect table and a second portion reserved for data caching, the
defect table and the data cache parameters being uploaded into the
buffer random access memory from the storage media; and

a controller operably coupled to the storage media and to the buffer
random access memory, the controller configured to implement the
steps of:
determining actual memory space of the first portion of the buffer

random access memory occupied by the defect table to

identify unused memory space of the first portion; and



the unused memory space in the first portion of the buffer random access memory further comprising
dynamically changing addresses of the variables defined in the defect table to obtain new defect table
parameters. 6. The method of claim 5, and further comprising saving the new defect table parameters
and new data cache parameters on a storage media. 7. The method of claim 6, wherein the storage
media is a data storage disc of a disc drive data storage system, and wherein saving the new defect
table parameters and new data cache parameters _irfz[eserved cylinders of the data storage disc. 8. A
controller configured to implement the method of claim 1. 9. A mass storage device comprising: a
storage media storing a defect table and data cache parameters; a buffer random access memory
having a first portion reservealforattieg dbtectrtassd anehzose apadeoftithe réssrpsation dftdtsaching, the

defect table and the data cache q%ﬁ%}ertaer(a (prgliﬁgcg&l%?gaqgr@ggggge gyﬁggarggglqﬁgaccess memory

from the storage media; and a controller operably cou to’the storage media and to the buffer
random access memory, the controller configured to implement the steps of: determining actual

memory spacgpf theitst portion Qféh?ff‘extz’}éfécec{f Laigosn %%8?8% %%@81,%8 &t' PJ%%&’(?&H%&’%‘?“ table to
identify unused memory space o ihe first portion; and 12 reallocating the unusedmemory space of
the first portiodesétingne the actual memory space of the first portion of the buffer random
access memory by implementing the steps of:
obtaining information on a total number of defects identified on the storage
media; and
calculating the actual memory space of the first portion of the buffer

random access memory occupied by the defect table based upon the

total number of defects identified on the storage media.

11. The mass storage device of claim 10, wherein the controller is further
configured to implement the step of swapping locations of the defect table and the
unused memory space in the first portion of the buffer random access memory
such that the unused memory space of the first portion of the buffer random
access memory is closest to the second portion of the buffer random access

memory reserved for data caching.

12. The mass storage device of claim 11, wherein variables defined in the

defect table are coded as address dynamic changeable.

13.  The mass storage device of claim 12, wherein the controller is configured to
implement the step of swapping locations of the defect table and the unused
memory space in the first portion of the buffer random access memory by
dynamically changing addresses of the variables defined in the defect table to

obtain new defect table parameters.



buffer random access memory for use in data caching. 10. The mass storage device of claim 9,
wherein the controller is configured to determine the actual memory space of the first portion of the
buffer random access memory by implementing the steps of: obtaining information on a total number
of defects identified on the storage media; and calculating the actual memory space of the first portion
of the buffer random access memory occupied by the defect table based upon the total number of
defects identified on the storage media. 11. The ma é_storage device of claim 10, wherein the
controller is further configured to implement the step of swapping locations of the defect table and the
unused memory space in the first portion of the buffer random access memory such that the unused
memory spacéZof th@Hiestrpestistvsighalbuifer chrediom tecedwemiamiry ooloeBet tis tharerond portion
of the buffer randem. ac memary, reserved f; ' S r ice of claim
11, wherein v B R e A e 15, The
mass storagemsvidetatathiepafametersinthstoorgeaitedis.configured to implement the step of
swapping locations of the defect table and the unused memory space in the first portion of the buffer
random access memory by dynamically changing addresses of the variables defined in the defect
table to obtain new defect table parameters. -13- 17. The mass storage device of claim 13, wherein
the controller is further



configured to implement the step of saving the new defect table parameters and new data cache
parameters on a storage media. METHOD AND APPARATUS FOR MANAGING BUFFER RANDOM
ACCESS MEMORY ABSTRACT OF THE DISCLOSURE A buffer random access memory has a first
portion reserved for a defect table and a second portion reserved for data caching. A method of
managing the buffer random access memory includes determining actual memory space of the first
portion which is occupied by the defect table. This it ﬁptifies unused memory space of the first portion
of the buffer random access memory. The method then includes reallocating the unused memory
space of the first portion of the buffer random access memory for use in data caching. Controllers and

mass storage devices WHEFHQBAND: ARPABRMEY S EQRsMANAGEN G BUFHER
' RANDOM ACCESS MEMORY

ABSTRACT OF THE DISCLOSURE

5 A buffer random access memory has a first portion reserved for a defect
table and a second portion reserved for data caching. A method of managing the
buffer random access memory includes determining actual memory space of the
first portion which is occupied by the defect table. This identifies unused memory
space of the first portion of the buffer random access memory. The method then

10  includes reallocating the unused memory space of the first portion of the buffer
random access memory for use in data caching. Controllers and mass storage

devices which implement the method are also provided.
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