
US 2007023 7044A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2007/0237044 A1 

Jin et al. (43) Pub. Date: Oct. 11, 2007 

(54) METHOD FOR CHOOSING THE DEFECT (30) Foreign Application Priority Data 
DETECTION MODE OF AN OPTICAL 
STORAGE DEVICE Mar. 31, 2004 (TW) ...................................... .. 093108873 

(75) Inventors: Kuo-Wen Jin, Hsinchu City (TW); Publication Classi?cation 
Shou-Ren Tsai, Jhubei City (TW); 
Wei-Guan Yau, Hsinchu City (TW) (51) Int. Cl. 

G11B 15/52 (2006.01) 
Correspondence Address: (52) us. Cl. ........................................................ .. 369/4714 
CONNOLLY BOVE LODGE & HUTZ LLP 
1875 EYE STREET, N.W. 
SUITE 1100 (57) ABSTRACT 
WASHINGTON, DC 20036 (US) 

(73) Assignee? Mediatek Inch Hsinchu City (TW) At least one detection area on an optical storage medium is 
allocated for data storage ?rst, and then the detection area is 

(21) Appl' NO‘: 11/763’063 set to a defect detection mode of either Write detection or 

(22) Filed Jun 14 2007 Write Veri?cation, depending on the number of defects stated 
' ' ’ in a previous defect record. If the detection area is the Write 

Related US Application Data detection mode and the number of accumulated defects 
exceeds a default threshold Value, the detection area Would 

(62) Division of application No. 10/904,886, ?led on Dec. be Con?gured anew and thereby set to a defect detection 
2, 2004. 

50 

mode of Write Veri?cation. 

designating detection areas 
intended for data writing 

formatting the optical storage 
medium at a write detection mode 

52 

setting each of the detection areas 
to either a write detection mode or 
a write verification mode according 

to the locations of the defects 

replacing the write detection model/K’56 
with a write verification mode 

F 

the data 

writting data 

: 
have 

been totaloly 



Patent Application Publication Oct. 11, 2007 Sheet 1 of 7 US 2007/0237044 A1 

/-11 

i /—12 
generating a servo 

defect detection signal 

13 

s the servo defect 
detection signal higher than 

the threshold value ‘.7 

' 14 

Yes /' No No 
converting the servo 

defect detection signal 
into a defect EFM signal 

i /'15 
converting the EFM 
signal into a defect 
block by decoding 

16 

are all data written 
on the optical 
storage medium ? 

17 

1 (Background Art) 



Patent Application Publication Oct. 11, 2007 Sheet 2 0f 7 US 2007/0237044 A1 

21 

‘I /\ 22 
written data 
on a block 

23 

are the written 
ata readable from the 

data block ? 

24 
N° /' Yes No No 

labelling the 
data block as a 
defect block 

I ‘ 

25 
whether the 

data block has been 
totally read '? 

26 

whether the 
data have been 

totally written ? 

27 

FIG. 2 (Background Art) 



Patent Application Publication Oct. 11, 2007 Sheet 3 0f 7 US 2007/0237044 A1 

31 

LI area Program area ; LO area 
r—*— ‘ PH 

LI DA1DA2 DAB - ' - - - ' DAn L0 

d t t‘ 
e ecaigg 1 2 3 . . . . . . n 

DA:data area 

FIG. 3(a) 

31 

L1 area Program area ; L0 area 
r—-* ‘ Y 4% 

LI DAl DA2 DA3 - - ' - - - DAn L0 

detectiYon area 

FIG. 3(b) 
31 

program area ; 

LI area IDA] DA2 DA3 DAn L0 area 

LI "ll... ‘ill "I"... I O I I O O .0. detection detection 

arlea arrea 

FIG. 3(c) 



Patent Application Publication Oct. 11, 2007 Sheet 4 of 7 

detection area 1 detection area 2 

L M 

detection area 3 detection area 4 

M L 

FIG. 4(a) 

detection area 1 detection area 2 

D V 

detection area 3 detection area 4 

V D 

detection area 1 detection area 2 

D V 

detection area 3 detection area 4 
V V 

FIG. 4(a) 

US 2007/0237044 A1 

L:1ess defects 

Mzmore defects 

D:write 
detection mode 
V=write 
verification mode 



Patent Application Publication Oct. 11, 2007 Sheet 5 of 7 US 2007/0237044 A1 

( start >r"\50 

designating detection areas ~51 
intended for data writing 

formatting the optical storage ~52 
medium at a write detection mode 

setting each of the detection areas 
to either a write detection mode or ~53 
a write verification mode according 

to the locations of the defects 

54 

at the write 
detection mod 

N0 

55 

ccumulated quantit 
of the defects larger than 

a threshold value ‘.7 
No No 

replacing the write detection mode ~56 
with a write verification mode 

writting data ~57 

been_ totally 
ritten ‘7 



Patent Application Publication Oct. 11, 2007 Sheet 6 of 7 

D:write detection mode 

US 2007/0237044 A1 

V:write verification mode 

detection detection detection detection 
area 1 area 2 area 3 area 4 

D D D D 
detection detection detection detection 
area 5 area 6 area 7 area 8 

D D D D 

FIG. 6(a) 

detection detection detection detection 
area 1 area 2 area 3 area 4 

D V V D 
detection detection detection detection 
area 5 area 6 area 7 area 8 

D D V D 

FIG. 6(b) 



Patent Application Publication Oct. 11, 2007 Sheet 7 of 7 US 2007/0237044 A1 

start 70 C} 
designating detection areas ~71 
intended for data writing 

writting data on optical storage 72 
medium at a write detection mode 

I 
73 

at the write 
detection mod 

No 

74 

ccumulated quantit 
of the defects larger than 

a threshold value ? 
No No 

replacing the write detection mode ~75 
with a write verification mode 

writting data ~76 

been. totally 
ritten ‘7 



US 2007/0237044 A1 

METHOD FOR CHOOSING THE DEFECT 
DETECTION MODE OF AN OPTICAL STORAGE 

DEVICE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of US. 
application Ser. No. 10/904,886 ?eld Dec. 2, 2004, and is 
based on and claims priority from Taiwanese Patent Appli 
cation No. 093108873 ?led Mar. 31, 2004. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a method for 
choosing the defect detection mode of an optical storage 
device, more particularly to a method for choosing the defect 
detection mode of an optical storage device before data are 
recorded on an optical storage medium. 

[0004] 2. Description of the Related Art 

[0005] In the event of the existence of defects, for 
example, scratches, contamination and an intrinsic structural 
defect, in parts of an optical storage medium (such as a CD), 
predetermined data cannot be correctly stored on the parts of 
the optical storage medium. An attempt to read the stored 
data alWays ends in ?nding the data not retrievable and 
therefore not readable. In order to solve the aforesaid 
problem of ?nding unreadable data stored previously on the 
defective parts of an optical storage medium, related storage 
medium industry develops a kind of optical storage media 
With defect management, for example, re-Writable CDs in 
Mount Rainier format, including commonly used CD-MRW 
discs and DVD+MRW discs. 

[0006] It is necessary to develop the defect detection 
technology for identifying defective parts of an optical 
storage medium so as to ensure the completeness of the data 
intended for storage. The defect detection technology essen 
tially involves tWo modes, namely Write detection and Write 
veri?cation. In a Write detection mode, a servo defect 
detection signal, Which is generated When data is recorded 
on the optical storage medium, is compared With a default 
threshold value, as shoWn in Step 11, Step 12 and Step 13 of 
FIG. 1. If the servo defect detection signal is higher than the 
threshold value, then the servo defect detection signal is 
converted into a defect EFM (Eight to Fourteen Modulation; 
8-14 Modulation) signal, as shoWn in Step 14. AfterWard, 
the defect EFM signal is converted into a defect block by 
decoding, as shoWn in Step 15; in other Words, a physical 
defect address is replaced With a logical defect address. If 
the servo defect detection signal is loWer than the threshold 
value, then Step 16 folloWs Step 13 before the process 
continues. If the data have not yet been completely Written 
on the optical storage medium, Step 16 is folloWed by a 
return to Step 12. Step 17 folloWs Step 16 only after all the 
data are completely stored. Then the Whole process ends. 

[0007] FIG. 2 is a ?oW chart about Writing data under a 
Write veri?cation mode in accordance With a conventional 
defect detection technology. As shoWn in Step 21, data are 
Written on an optical storage medium ?rst. In Step 22, part 
of the data are Written in a data block. After Writing the part 
of the data, Whether the Written data can be read out from the 
data block is con?rmed, as shoWn in Step 23. If the Written 

1. Field of the Invention 
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data cannot be read, the process ?oW proceeds to Step 24 and 
labels the data block as a defect block. Conversely, if the 
Written data can be read, Step 25 is proceeded directly. In 
Step 25, Whether the data block has been totally read is 
con?rmed; if the data block has not yet been totally read, 
Step 23 is proceeded again to repeat the aforesaid steps. 
OtherWise, Step 26 is proceeded to con?rm Whether the data 
have been completely Written on the optical storage 
medium. As shoWn in Step 27, the entire process does not 
end unless and until all the data are stored; otherWise, Step 
22 is proceeded again to Write the other unrecorded part of 
the data. 

[0008] The Write detection mode involves comparing a 
servo defect detection signal generated When data are Writ 
ten, such as an RF Signal or a Sub-Beam Add (SBAD) 
Signal, With a threshold value directly, to quickly determine 
Whether any defect is present in the current block. HoWever, 
since a servo defect detection signal is usually a signal that 
results from retrieval of light re?ection, it is rather di?icult 
to decide on an optimal threshold value suitable for various 
status of defects; for example, re?ective conditions vary 
With the area of a defect, a ?ngerprint contamination, or a 
scratch. 

[0009] With the step of reading the Written data, the Write 
veri?cation mode involves verifying repeatedly Whether any 
defect is present. Hence, the Write veri?cation mode does 
identify defects e?iciently, compared to the Write detection 
mode that involves simple steps. Nevertheless, the Write 
veri?cation mode is time-consuming as it involves more 
steps. 

[0010] To sum up, the conventional defect detection tech 
nology can merely choose either a Write detection mode or 
a Write veri?cation mode to debug errors. Therefore, it does 
not assure an optical storage device of tWo merits, namely 
speediness and reliability, equally Well, nor does it alloW the 
defect detection mode of the optical storage device to be 
?exibly adjusted according to the actual locations of defects 
present in an optical storage medium. 

SUMMARY OF THE INVENTION 

[0011] The primary objective of the present invention is to 
provide a method for choosing the defect detection mode of 
an optical storage device. The defect detection mode is 
chosen according to the actual locations and densities of 
defects in an optical storage medium, hence tWo merits, 
namely speediness and reliability, concurrently exist. 

[0012] In order to achieve the objective, the present inven 
tion discloses a method for choosing the defect detection 
mode of an optical storage device. At least one detection 
area on an optical storage medium is allocated for data 
storage ?rst, and then the detection area is set to a defect 
detection mode of either Write detection or Write veri?cation, 
depending on the number of defects stated in a previous 
defect record. If the detection area is the Write detection 
mode and the number of accumulated defects exceeds a 
default threshold value, the detection area is con?gured 
aneW and thereby set to a defect detection mode of Write 
veri?cation. 

[0013] Furthermore, if the optical storage medium is an 
unforrnatted one, related defect records are absent. Hence, 
the detection area is directly set to a defect detection mode 
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of Write detection. If the detection area is the Write detection 
mode and the number of accumulated defects exceeds a 
default threshold value, the detection area is con?gured 
aneW and thereby set to a defect detection mode of Write 
veri?cation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] The invention Will be described according to the 
appended drawings in Which: 

[0015] FIG. 1 is a How chart about Writing data under a 
Write detection mode in accordance With a conventional 
defect detection technology; 

[0016] FIG. 2 is a How chart about Writing data under a 
Write veri?cation mode in accordance With a conventional 
defect detection technology; 

[0017] FIGS. 3(a)-3(c) are schematic diagrams about 
dividing a program area into a plurality of detection areas in 
accordance With the present invention; 

[0018] FIGS. 4(a)-4(c) are schematic diagrams about 
choosing a defect detection mode in accordance With the 
?rst embodiment of the present invention; 

[0019] FIG. 5 is a How chart about choosing a defect 
detection mode in accordance With the ?rst embodiment of 
the present invention; 

[0020] FIGS. 6(a)-6(b) are schematic diagrams about 
choosing a defect detection mode in accordance With the 
second embodiment of the present invention; and 

[0021] FIG. 7 is a How chart about choosing a defect 
detection mode in accordance With the second embodiment 
of the present invention. 

PREFERRED EMBODIMENT OF THE PRESENT 
INVENTION 

[0022] FIGS. 3(a)-3(c) are schematic diagrams about 
dividing a program area into a plurality of detection areas in 
accordance With the present invention. The data structure of 
the optical storage medium 31 is essentially divided into the 
folloWing areas, ordered from innermost to outermost, a 
lead-in area (LI), a program area and a lead-out area (LO). 
The program area is further divided into a plurality of data 
areas (DA), as shoWn in FIG. 3(a). Referring to FIG. 3(a), 
the data areas DA1-DAn are designated as the detection 
areas 1-n respectively. HoWever, the entire program area can 
also be deemed a single detection area, as shoWn in FIG. 
3(b). Furthermore, each data area consists of a plurality of 
data packets, and each data packet or a plurality of data 
packets can also be designated as a detection area, as shoWn 
in FIG. 3(0). The present invention may be applied to a 
re-Writable optical storage medium in Mount Rainier format 
that has a spare area (SA) interposed betWeen tWo data areas 
as a substitute for a defective data area to store data. 

[0023] FIGS. 4(a)-4(c) are schematic diagrams about 
choosing a defect detection mode in accordance With the 
?rst embodiment of the present invention. The present 
preferred embodiment may be applied to a formatted optical 
storage medium. There are four default detection areas, 
intended to store data and disposed on the optical storage 
medium, as shoWn in FIG. 4(a). The quantity and the 
locations of the defects in the program area are recorded in 
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a defect table When the optical storage medium is formatted, 
thus it is possible to knoW the number of the defects in the 
detection areas 1-4. The quantity of the defects either in the 
detection area 1 or in the detection area 4 is smaller than a 
threshold value; thus both of the detection areas 1 and 4 are 
set to a Write detection mode D ?rst, as shoWn in FIG. 4(b). 
The quantity of the defects either in the detection area 2 or 
in the detection area 3 is greater than the threshold value; 
thus both of the detection areas 2 and 3 are initially set to a 
Write veri?cation mode V. After the duration of a data 
Writing operation and a defect detection operation according 
to the con?guration illustrated With FIG. 4(b), it is possible 
to ?nd some defects not listed in the defect table because 
subsequent improper usage may bring neW defects. If the 
accumulated quantity of the defects in the detection area 4 
exceeds the threshold value, the detection area 4 is changed 
from the Write detection mode D to the Write veri?cation 
mode V, as shoWn in FIG. 4(0). 

[0024] FIG. 5 is a How chart about choosing a defect 
detection mode in accordance With the ?rst embodiment of 
the present invention. On the commencement of data Writ 
ing, an optical storage medium is allotted a plurality of 
detection areas intended for data Writing, as shoWn in Steps 
50 and 51. Then, according to the instructions of Step 52, the 
predetermined Write detection areas on the optical storage 
medium are formatted at the Write detection mode, and the 
number and locations of detected defects are recorded in a 
defect table. MeanWhile, the data originally stored in the 
detection areas are erased. In Step 53, each of the detection 
areas is set to either a Write detection mode or a Write 

veri?cation mode according to the locations of the defects. 
That is, defect-related information found in the defect table 
is used to con?rm Whether the number of defects in each of 
the detection areas is greater than a threshold value. If the 
number of defects is greater than the threshold value, then 
the detection area is set to the Write veri?cation mode. 
OtherWise, the detection area is set to the Write detection 
mode. 

[0025] Once the detection area is set to the Write detection 
mode, it is necessary to check Whether the number of 
accumulated defects is greater than the threshold value 
during the actual defect detection operation. If the number of 
accumulated defects is greater than the threshold value, the 
detection area is con?gured aneW and thereby set to a defect 
detection mode of Write veri?cation, as shoWn in Steps 54, 
55 and 56. If the number of accumulated defects is still 
smaller than the threshold value, the defect detection mode 
need not be altered. If at the beginning the detection area is 
set to the Write veri?cation mode, What should be performed 
is to go directly to Step 57 to Write data in the detection area 
rather than execute the operations of Steps 55 and 56. Once 
all the predetermined data are Written in the plurality of 
detection areas, the Whole process ends; otherWise it is still 
necessary to go back to Step 54 to execute related steps one 
by one, as shoWn in Steps 58 and 59. 

[0026] FIGS. 6(a)-6(b) are schematic diagrams about 
choosing a defect detection mode in accordance With the 
second embodiment of the present invention. The present 
preferred embodiment may be applied to an optical storage 
medium Which is unformatted or Whose defect distribution 
remains unknown. Assuming eight detection areas intended 
for data storage are disposed on the optical storage medium, 
as shoWn in FIG. 6(a), it is impossible to knoW the number 
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of the defects in the detection areas 1 through 8 since the 
optical storage medium has not yet been formatted. It is 
expedient to set all the detection areas to the Write detection 
mode D ?rst. If it is found from the detection areas 2, 3 and 
7 that the respective accumulated quantity of defects is 
greater than a threshold value Within the duration of a data 
Writing operation and defect detection operation, the corre 
sponding detection area Would be changed from the Write 
detection mode D to the Write veri?cation mode V, as shoWn 
in FIG. 6(1)). 

[0027] FIG. 7 is a How chart about choosing a defect 
detection mode in accordance With the second embodiment 
of the present invention. At the commencement of data 
Writing, an optical storage medium is divided into a plurality 
of detection areas intended for data Writing, as shoWn in 
Steps 70 and 71. Then, according to the instructions of Step 
72, data are Written in the detection areas at the Write 
detection mode. 

[0028] Once a detection area is set to the Write detection 
mode, it is necessary to check Whether the number of 
accumulated defects is greater than the threshold value 
during the actual defect detection operation. If the number of 
accumulated defects is greater than the threshold value, the 
detection area is con?gured aneW and thereby set to a defect 
detection mode of Write veri?cation, as shoWn in Steps 73, 
74 and 75. If the number of accumulated defects is still 
smaller than the threshold value, the defect detection mode 
need not be altered. In a situation Where the detection area 
has been set to the Write veri?cation mode, What should be 
performed is to go directly to Step 76 to Write data in the 
detection area rather than to execute the operations of Steps 
74 and 75. Once all the intended data are Written in the 
plurality of detection areas, the Whole process ends; other 
Wise it is still necessary to go back to Step 73 to execute 
related steps one by one, as shoWn in Steps 77 and 78. 

[0029] The above-described embodiments of the present 
invention are intended to be illustrative only. Numerous 
alternative embodiments may be devised by persons skilled 
in the art Without departing from the scope of the folloWing 
claims. 
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What is claimed is: 

1. A method for choosing the defect detection mode of an 
optical storage device, comprising the steps of: 

designating at least one detection area on an optical 

storage medium as a data storage area; 

setting the detection area to a Write detection mode for 

defect detection; 

Writing data into the detection area at a Write detection 

mode; and 

setting the detection area to a Write veri?cation mode for 
defect detection in place of the Write detection mode if 
the number of accumulated defects in the detection area 
exceeds a default threshold value. 

2. The method for choosing the defect detection mode of 
an optical storage device of claim 1, further comprising the 
steps of: 

counting and recording the defects in the detection area; 
and 

setting the detection area to a Write veri?cation mode for 
defect detection if the number of the defects in the 
detection area exceeds the default threshold value. 

3. The method for choosing the defect detection mode of 
an optical storage device of claim 1, Wherein the detection 
area is one of a plurality of data areas on the optical storage 
medium. 

4. The method for choosing the defect detection mode of 
an optical storage device of claim 1, Wherein the detection 
area is one of a plurality of data packets on the optical 
storage medium. 

5. The method for choosing the defect detection mode of 
an optical storage device of claim 1, Wherein there is only 
one detection area, Which includes all the data storage areas 
of the optical storage medium. 


