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(57) ABSTRACT 

A data management method of a data storage device having a 
data management unit different from a data management unit 
of a user device receives information regarding a storage area 
of a file to be deleted, from the user device, selects a storage 
area which matches with the data management unit of the data 
storage device, from among the storage area of the deleted 
file, and performs an erasing operation on the selected Storage 
area which matches with the data management unit. 
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MEMORY SYSTEM, DATA STORAGE 
DEVICE, USER DEVICE AND DATA 
MANAGEMENT METHOD THEREOF 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a Continuation application of 
U.S. patent application Ser. No. 13/283.866 filed on Oct. 28, 
2011 which claims under 35 U.S.C. S 119 priority to and the 
benefit of Korean Patent Application No. 10-2010-0106946, 
filed on Oct. 29, 2010, and Korean Patent Application No. 
10-2010-0106947, field on Oct. 29, 2010, the entire contents 
of each of which are incorporated by reference herein. 

BACKGROUND 

0002 The present disclosure herein relates to a memory 
system and a data management method thereof, and, more 
particularly, to a flash memory system and a data manage 
ment method thereof. 

0003. Unlike hard disks, since flash memories do not aid 
overwriting, an erasing operation needs to be first performed 
for rewriting. The erasing operations of the flash memories 
are performed by memory block units. Due to these charac 
teristics of the flash memories, it is difficult to apply a file 
system for hard disk to the flash memories as-is. A middle 
ware Flash Translation Layer (FTL) is used between the file 
system for hard disk and a flash memory. The FTL enables 
free reading/writing of flash memories as in existing hard 
disks. 
0004. A unit for managing files in a file system differs 
from a unit for managing data stored in a flash memory in an 
FTL. Mismatch between the management units may cause an 
unnecessary data copy operation and a large-scale merging 
operation for the flash memories. The copy and merging 
operations can shorten the service life of flash memories. 

SUMMARY 

0005 According to an exemplary embodiment, a data 
management method of a data storage device which has a data 
management unit different from a data management unit of a 
user device is provided. Information regarding a storage area 
of a file to be deleted is receiver from the user device. A 
storage area which matches with the data management unit of 
the data storage device is selected from among the storage 
area of the file to be deleted. An erasing operation is per 
formed on the selected storage area which matches with the 
data management unit. 
0006 Information regarding a storage area, which is mis 
matched with the data management unit of the data storage 
device among the storage area of the file to be deleted, may be 
separately managed. 
0007. The user device may change information regarding 
metadata of the file to be deleted to indicate that the file to be 
deleted is deleted from a high level. 
0008. The data management method may further include 
storing, by the data storage device, information regarding 
storage areas of at least two files to be deleted in a buffer 
memory when the information regarding the storage areas of 
the at least two files to be deleted is provided from the user 
device. 
0009. The selecting of a storage area may select a storage 
area, matching with the data management unit of the data 
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storage device, from among the storage areas of the at least 
two files to be deleted which are stored in the buffer memory. 
0010. The user device may manage data by sector unit. 
The data storage device may manage data by page unit. Each 
page may be divided into a plurality of sectors. 
0011. According to an exemplary embodiment, a data 
management method for a data storage device which uses a 
data management unit different from a data management unit 
of a user device is provided. Information regarding a storage 
area of a file to be deleted is received from the user device. A 
storage area which matches with the management unit of the 
data storage device is marked as invalid. The data storage 
device includes a data storage unit configured to store data, 
and a buffer memory configured to temporarily store data to 
be written in the data storage unit. Data regarding the storage 
area marked as invalid among the data stored in the buffer 
memory is not written in the storage unit. 
0012. The data management method may further include 
marking a storage area which is mismatched with the man 
agement unit of the data storage device among the storage 
area of the file to be deleted, as valid. Data regarding the 
storage area marked as valid among the data stored in the 
buffer memory may be written in the storage unit. 
0013 The data management method may further include 
creating a TRIM manage table which is configured to manage 
a storage area mismatched with the management unit of the 
data storage device among the storage area of the file to be 
deleted. 
0014. The TRIM manage table may be stored in the buffer 
memory, and information of the TRIM manage table may be 
controlled in a push scheme. 
0015 The data management method of may further 
include storing in the buffer memory, by the data storage 
device, information regarding storage areas of at least two 
files to be deleted when the information regarding the storage 
areas of the at least two files to be deleted is provided from the 
user device. 
0016. The marking of a storage area as invalid may marka 
storage area which matches with the data management unit of 
the data storage device. 
0017. According to an exemplary embodiment a memory 
system includes a host configured to generate a TRIM com 
mand and a data storage device configured to perform an 
erasing operation in response to the TRIM command from the 
host. The data storage device may perform an erasing opera 
tion on an area which matches with a data management unit of 
the data storage device among a storage area which has been 
designated as an area to be deleted according to the TRIM 
command. 
0018. The data storage device may separately manage 
information regarding an area which is mismatched with the 
data management unit of the data storage device among the 
storage area which has been designated as the area to be 
deleted according to the TRIM command. 
0019. The data storage device may manage data by page 
unit. The host may manage data by sector unit. Each page may 
be divided into a plurality of sectors. 
0020. The data storage device may include a mapping 
table configured to change a logical address, which is pro 
vided from the host, to a physical address of the data storage 
device, and in the mapping table, the storage area which 
matches with the data management unit of the data storage 
device among the storage area designated as the area to be 
deleted may be marked as invalid. 



US 2014/0372685 A1 

0021. In the mapping table, a storage area which is mis 
matched with the data management unit of the data storage 
device among the storage area designated as the area to be 
deleted may be marked as valid. 
0022. The data storage device may further include a TRIM 
manage table configured to manage information regarding 
the storage area which is mismatched with the data manage 
ment unit of the data storage device among the storage area 
designated as the area to be deleted. 
0023 The mapping table may update Writing State Infor 
mation (WSI) on the basis of the TRIM manage table when 
the storage area managed in the TRIM manage table matches 
with the data management unit of the data storage device, 
according to another TRIM command from the host. 
0024. The WSI of the mapping table may be updated, and 
information regarding a storage area which matches with the 
data management unit of the data storage device and is man 
aged in the TRIM manage table may be deleted from the 
TRIM manage table. 
0025. The data storage device may further include a buffer 
memory configured to store the TRIM manage table and to 
manage the information stored in the TRIM manage table in 
a push scheme. 
0026. The data storage device may include a buffer 
memory configured to store information regarding at least 
two TRIM commands transferred from the host. 
0027. The data storage device may further include at least 
two flash memories configured to store data, and a control 
unit configured to control the at least two flash memories. The 
control unit may control processing the order of the at least 
two TRIM commands stored in the buffer memory for the at 
least two flash memories to operate in parallel. 
0028. According to an exemplary embodiment, a data 
storage device which is connected to a user device, is pro 
vided. A storage unit is configured to store data. A buffer 
memory is configured to temporarily store data to be written 
in the storage unit. A control unit is configured to control the 
storage unit and the buffer memory. Data of a storage area 
which matches with a data management unit of the storage 
unit among a storage area designated as an area to be deleted 
is not written in the storage unit, according to a TRIM com 
mand transferred from the user device. 
0029 Data of a storage area which is mismatched with the 
data management unit of the storage unit among the storage 
area designated as the area to be deleted may be written in the 
storage unit. 
0030 The data storage device may further include a map 
ping table configured to change a logical address, which is 
provided from the user device, to a physical address of the 
data storage device. In the mapping table, Writing State Infor 
mation (WSI) of the storage area which matches with the data 
management unit of the storage unit among the storage area 
designated as the area to be deleted may be marked as invalid. 
In the mapping table, the WSI of a storage area which is 
mismatched with the data management unit of the storage 
unit among the storage area designated as the area to be 
deleted may be marked as valid. 
0031. The data storage device may further include a TRIM 
manage table configured to manage a storage area which is 
mismatched with the data management unit of the data Stor 
age device and marked as valid in the mapping table. 
0032. The mapping table may update the WSI on the basis 
of the TRIM manage table when the storage area managed in 
the TRIM manage table matches with the data management 
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unit of the data storage device, according to another TRIM 
command transferred from the user device. 
0033. The data storage device may further include a buffer 
memory configured to store information regarding at least 
two TRIM commands when the at least two TRIM commands 
are transferred from the user device. 
0034. The storage unit may include at least two flash 
memories, and the control unit may control processing the 
order of the at least two TRIM commands stored in the buffer 
memory for the at least two flash memories to operate in 
parallel. 
0035. According to an exemplary embodiment, a data 
management method for a user device that stores data of a file 
in a data storage device and having a different data manage 
ment unit than the data storage device is provided. Metadata 
of a delete-requested file is changed in response to a file delete 
request. A determination is made as to whether information 
about a storage region of the delete-requested file corre 
sponds to a data management unit of the data storage device. 
Information about a region corresponding to the data man 
agement unit of the data storage device among information 
about the storage region of the delete-requested file to the data 
storage device is transmitted. 
0036. The changing of the metadata of the delete-re 
quested file may represent that the delete-requested file is 
deleted in a high level. 
0037 ATRIM manage table configured to manage infor 
mation about a region that does not correspond to the data 
management unit of the data storage device among the infor 
mation about the storage region of the delete-requested file 
may be generated. 
0038. The information about the storage region of the 
delete-requested file may be provided from a mapping table 
of the data storage device. 
0039. According to an exemplary embodiment, a user 
device that stores data of a file in a data storage device is 
provided. A file system is configured to manage a file by a unit 
different from a data management unit of the data storage 
device and to change information about metadata of a delete 
requested file. A TRIM manage module is configured to pro 
vide information about a storage region corresponding to the 
data management unit of the data storage device among infor 
mation about a storage region of the delete-requested file. 
0040. A changing of the information about the metadata of 
the delete-requested file may represent that the delete-re 
quested file is deleted in a high level. 
0041. The user device may further include a TRIM man 
age table configured to manage information about a region 
that does not correspond to the data management unit of the 
data storage device among the information about the storage 
region of the delete-requested file. 
0042. The user device may further include a host memory 
configured to store the TRIM manage table, wherein the 
TRIM manage table stored in the host memory is managed 
through a pushing method. 
0043. The user device may further include a host memory 
configured to store information about a storage region of at 
least two delete-requested files. 
0044) The TRIM manage module may provide informa 
tion about a region corresponding to the data management 
unit of the data storage device among the information about 
the storage region of the at least two delete-requested files 
stored in the host memory. 



US 2014/0372685 A1 

0045. The information about the storage region of the at 
least two delete-requested files may be provided from a map 
ping table of the data storage device. 
0046 According to an exemplary embodiment, a memory 
system includes a host configured to Support a TRIM opera 
tion, and a data storage device configured to perform an erase 
operation in response to a TRIM command from the host. The 
host provides only information about a storage region corre 
sponding to a data management unit of the data storage device 
among information about a storage region of a delete-re 
quested file. 
0047. The host may separately manage information about 
a region that does not correspond to the data management unit 
of the data storage device among the information about the 
storage region of the delete-requested file. 
0048. The host may manage a file by a sector unit. The data 
storage device may manage data of a file by a page unit. Each 
page may be divided into a plurality of sectors. 
0049. The host may include a file system configured to 
manage a file by a sector unit and to change information about 
metadata of a delete-requested file, and a TRIM manage 
module configured to select information about sectors corre 
sponding to a page unit of the data storage device, among 
sectors of the delete-requested file. 
0050. The changing of the information about the metadata 
of the delete-requested file may represent that the delete 
requested file is deleted in a high level. 
0051. The host may further include a TRIM manage table 
managing information about a partial Sector that does not 
correspond to the page unit among the sectors of the delete 
requested file. 
0052. The TRIM manage table may manage information 
about the partial sector and information about a sector in the 
same page as the partial sector. 
0053. The host may further include a host memory con 
figured to store information about sectors of at least two files 
that are delete-requested at respectively different times. 
0054 The TRIM manage module may select information 
about a sector address corresponding to the management unit 
of the data storage device among information about sectors of 
the at least two files that are delete-requested at respectively 
different times, which is stored in the host memory. 
0055 According to an exemplary embodiment, a data 
management erasing method for a flash memory system, the 
flash memory system having a host file system configured to 
communicate with a flash memory storage device, is pro 
vided. A TRIM command that informs the flash memory 
storage device which blocks of data are no longer considered 
in use is provided by the host file system to the flash memory 
storage device. The TRIM command includes a sector 
address for designating a file for which deletion has been 
requested. The flash memory storage device receives the 
TRIM command, translates the sector address into a page 
address, and marks a page of the flash memory storage device 
that will be deleted, as invalid. An erasing operation is per 
formed by the flash memory device on the page marked as 
invalid. 
0056. The erasing operation may be performed at an idle 
time when there is no request from the host file system to the 
flash memory storage device. 
0057. Upon receipt of a file deletion request by the host file 
system, the host file system may change metadata of the file 
for which deletion has been requested such that when an 
application Subsequently accesses a corresponding file of the 
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host file system the application will be provided information 
indicating that the corresponding file has been already 
deleted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0058. The accompanying drawings are included to pro 
vide a further understanding of the inventive concept, and are 
incorporated in and constitute a part of this specification. The 
drawings illustrate exemplary embodiments of the inventive 
concept and, together with the description, serve to explain 
principles of the inventive concept. Like elements are 
assigned the same reference number in the drawings. 
0059 FIGS. 1 and 2 are block diagrams illustrating 
memory systems according to an embodiment of the inven 
tive concept. 
0060 FIG. 3 is a block diagram illustrating a memory 
system according to an embodiment of the inventive concept; 
0061 FIG. 4 is a block diagram illustrating a flash memory 
system according to an embodiment of the inventive concept; 
0062 FIG. 5 illustrates an exemplary embodiment of a 
directory entry structure which is created for managing files 
by a file system of FIG. 4; 
0063 FIG. 6 is a block diagram illustrating a software 
hierarchical structure of the flash memory system in FIG. 4; 
0064 FIG. 7 is a block diagram illustrating in detail an 
address translating operation of a flash translation layer, 
0065 FIG. 8 is a block diagram illustrating an exemplary 
embodiment of an address translation with a mapping table; 
0.066 FIG. 9 is a diagram illustrating an embodiment of 
the inventive concept which processes a TRIM command 
using only a mapping table without a TRIM manage table; 
0067 FIGS. 10 and 11 are diagrams illustrating an 
embodiment of the inventive concept which processes a 
TRIM command using a mapping table and a TRIM manage 
table; 
0068 FIG. 12 is a flowchart illustrating an erasing opera 
tion of a flash storage device of FIG. 4 at a low level; 
0069 FIG. 13 is a flowchart illustrating an operation of a 
flash translation layer when a deleting operation is performed 
at a low level; 
(0070 FIGS. 14 to 16 are diagrams for describing a TRIM 
command processing method of a flash storage device when 
the flash storage device aids a flush function; 
0071 FIG. 17 is a flowchart illustrating an unwriting 
operation of a flash storage device according to an embodi 
ment of the inventive concept; 
0072 FIGS. 18 to 20 are diagrams for describing a flash 
storage device which collects TRIM commands provided at 
different times and processes the collected TRIM commands 
at one time; 
(0073 FIGS. 21 to 25 are diagrams for describing a TRIM 
command processing method of a flash storage device when 
the flash storage device includes a plurality of flash memo 
r1es; 
0074 FIG. 26 is a block diagram illustrating a memory 
system according to an embodiment of the inventive concept; 
0075 FIG. 27 is a block diagram illustrating a flash 
memory system according to an embodiment of the inventive 
concept; 
0076 FIG. 28 is a view illustrating a directory entry struc 
ture that the file system of FIG. 27 generates to manage a file; 
0077 FIG. 29 is a block diagram illustrating a software 
layer structure of the flash memory system of FIG. 27: 
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0078 FIG. 30 is a block diagram illustrating an operation 
of the TRIM manage module of FIG. 27 in more detail; 
007.9 FIG. 31 is a block diagram illustrating an address 
translation operation of the FTL of FIG. 27 in more detail; 
0080 FIG. 32 is a block diagram illustrating an address 
translation through a mapping table; 
I0081 FIG.33 is a view of when the flash memory system 
processes a TRIM command without the TRIM manage mod 
ule of FIG. 27: 
I0082 FIGS. 34 through 36 are views illustrating a flash 
memory system generating an aligned sector address Aligned 
Sector ADDR by using the TRIM manage module of FIG. 27 
and processing a TRIM command including the aligned sec 
tor address; 
0083 FIG. 37 is a flowchart of when group information is 
delivered from a mapping table of a flash storage device to a 
host; 
0084 FIG. 38 is a flowchart illustrating operations of the 
TRIM manage module of FIG. 27: 
0085 FIG. 39 is a view that a host collects information 
about sector address provided at respectively different times 
and processes information about the collected sector address; 
I0086 FIG. 40 is a flowchart illustrating operations when 
sector addresses about respectively different files are col 
lected in the sector collection area of the FIG. 39: 
0087 FIG. 41 is a flowchart illustrating operations when a 
sector address collected in the sector collection area of FIG. 
39 is processed during an idle time; 
0088 FIG. 42 is a view when a flash memory system 
according to an embodiment of the inventive concept is 
applied to a memory card; 
0089 FIG. 43 is a view when a flash memory system 
according to an embodiment of the inventive concept is 
applied to a SSD: 
0090 FIG. 44 is a block diagram illustrating a configura 
tion of the SSD controller of FIG. 43; and 
0091 FIG. 45 is a block diagram when a flash memory 
system according to an embodiment of the inventive concept 
is realized in a flash memory module. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

0092 Exemplary embodiments of the inventive concept 
will be described below in more detail with reference to the 
accompanying drawings. The inventive concept may, how 
ever, be embodied in different forms and should not be con 
strued as limited to the embodiments set forth herein. 
0093. I. Memory System Aiding TRIM Operation 
0094. In computing, a TRIM command allows an operat 
ing system to inform a solid state device (SSD) which blocks 
of data are no longer considered in use and can be wiped 
internally. While TRIM is frequently spelled in capital letters, 
it is not an acronym. It is merely a command name. TRIM was 
introduced soon after SSDs started to become an affordable 
alternative to traditional hard disks. Because low-levelopera 
tion of SSDs differs significantly from traditional hard disks 
the typical way in which operating systems handle operations 
like deletes and formats (not explicitly communicating the 
involved sectors/pages to the underlying storage medium) 
resulted in unanticipated progressive performance degrada 
tion of write operations on SSDs. 
0095 FIGS. 1 and 2 are block diagrams illustrating 
memory systems 10, 20 according to an embodiment of the 
inventive concept. 
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(0096. Referring to FIGS. 1 and 2, the storage device 12 
stores data written by the host 11. The storage device 12 
supplies data to host 11, which is read by the host 11. In this 
case, a unit for managing files in the host 11 may differ from 
a unit for managing data in the storage device 12. This mis 
match between the management units in the host 11 and the 
storage device 12 may deteriorate performance of the 
memory system 10. 
0097. The memory system according to an exemplary 
embodiment of the inventive concept includes elements for 
managing a mismatched area separately. In an exemplary 
embodiment the storage device 12 may include the TRIM 
management table 13 as illustrated in FIG.1. In an exemplary 
embodiment, the host 11 may include the TRIM management 
module 14 as illustrated in FIG. 2. 

(0098. In FIG. 1 the storage device 10 includes the TRIM 
management table 13 which is described in more detail below 
referring to FIGS. 3 to 25. In FIG. 2 the host 11 includes the 
TRIM management module 14 which is described in more 
detail below referring to FIGS. 26 to 41. 
0099 FIG. 3 is a block diagram illustrating a memory 
system 100 according to an embodiment of the inventive 
concept. 
0100 Referring to FIG. 3, the memory system 100 
includes a host 110 and a storage device 120. The storage 
device 120 includes a control unit 121 and a storage unit 122. 
0101. The host 110 aids a TRIM operation. The TRIM 
operation denotes that the host 110 processes only metadata 
for a corresponding file when a deletion request for a specific 
file is inputted from a user. In this case, since only metadata of 
the host 110 is processed without substantially deleting data 
stored in the storage unit 122, the user may recognize a 
deletion operation for a corresponding file as quickly being 
performed. 
0102) To substantially delete the data stored in the storage 
unit 122, the host 110 provides a TRIM command to the 
storage device 120. The TRIM command includes informa 
tion (for example, address information) for storing an area 
that will substantially be deleted. In response to the TRIM 
command, the control unit 121 performs an erasing operation 
on the data stored in the storage unit 121. The TRIM com 
mand may also be described by other names Such as a deal 
locate command, an unwrite command, a delete command, 
and a file delete command. 

0103) A unit for managing files in the host 110 may differ 
from a unit for managing data stored in the storage unit 122 in 
the storage device 120. For example, the host 110 may man 
age files by a sector unit in a hard disk. In computer disk 
storage, a sector is a Subdivision of a track on a magnetic or 
optical disc. Each sector stores a fixed amount of user data. 
On the other hand, the storage device 120 may manage data 
stored in the storage unit 122 by page and/or block unit in a 
flash memory. 
0104 Mismatch between the management units in the host 
110 and storage device 120 may deteriorate performance of 
the memory system 100. For example, when an erasing opera 
tion for data stored in the storage unit 122 is performed in 
response to the TRIM command from the host 110, mismatch 
between the management units may lead to the copy of valid 
data and a large-scale merging operation that combines or 
unites sets of data. Accordingly, the service life of the storage 
device 120 is shortened, and performance of the storage 
device 120 is degraded. 
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0105. The storage device 120 according to an exemplary 
embodiment of the inventive concept includes a TRIM man 
agement module 123. The TRIM manage module 123 sepa 
rately manages an area mismatched with the management 
unit of the storage device 120 among areas of the storage unit 
122 designated as areas that will substantially be deleted 
according to the TRIM command from the host 110. By 
giving attention to a management unit mismatch between the 
host 110 and the storage device 120 with the TRIM manage 
module 123, the memory system 100 according to embodi 
ments of the inventive concept can prevent the service life of 
the storage device 120 from being shortened and the perfor 
mance of the storage device 120 from being degraded. 
0106 II. Flash Storage Device of Flash Memory System 
for Processing TRIM Command 
0107 FIG. 4 is a block diagram illustrating a flash memory 
system 1000 according to an exemplary embodiment of the 
inventive concept. In FIG. 4, a storage device 1200 is illus 
trated as an exemplary embodiment of the storage device 120 
in FIG. 3. 
0108 Referring to FIG.4, the flash memory system 1000 
includes a host 1100 and a flash storage device 1200. In an 
exemplary embodiment, the host 1100 manages files by sec 
tor unit and the flash storage device 1200 manages data stored 
in the flash memory 1210 by page unit. The flash storage 
device 1200 gives attention to the management unit mismatch 
between the host 1100 and the flash storage device 1200 by 
utilizing a TRIM manage table of the Flash Translation Layer 
(FTL) 1232. 
0109 The host 1100 includes a processing unit 1110 and a 
driving unit 1120. The processing unit 1110 (for example, a 
Central Processing Unit (CPU)) controls the overall opera 
tion of the host 1100, and the driving unit 1120 drives the flash 
storage device 1200 according to the control of the processing 
unit 1110. The driving unit 1120 may be configured with a 
main memory for driving software programs of the host 1100. 
0110. The driving unit 1120 includes an application 1121, 
a file system 1122, a device driver 1123, and a host memory 
1124. The application 1121 is an application software pro 
gram that is executed on an Operating System (OS). For 
example, the application 1121 has been programmed to aid in 
the generating and deleting a file. 
0111. The file system 1122 manages a file managed by the 
host 1100. In an exemplary embodiment the file system 1122 
manages a file, which is used in the host 1100, by sector unit 
in a hard disk., the sector being the Smallest data management 
unit accessible by the application 1121, and, in an exemplary 
embodiment, has a size of 512 B (byte). 
0112. When the application 1121 requests the deletion of 
a specific file, the file system 1122 changes metadata of a file 
for which deletion has been requested. Subsequently, when 
the application 1121 accesses a corresponding file, the file 
system 1122 provides information indicating "a correspond 
ing file has been deleted, on the basis of the changed meta 
data. 
0113 Data corresponding to a file, which is stored in the 
flash memory 1210 and for which deletion has been 
requested, is not deleted because the file system 1122 changes 
only metadata (for example, a file name, etc.) of a file. 
Accordingly, the processing unit 1110 provides a TRIM com 
mand to the flash storage device 1200, for substantially delet 
ing data stored in the flash memory 1210. The file system 
1122 and a directory entry structure thereof will be described 
below in more detail with reference to FIG. 5. 
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0114. The device driver 1123 is a program that enables the 
flash storage device 1200 to communicate with the host 1100. 
To use the flash storage device 1200, the device driver 1123 
suitable for the flash storage device 1200 is installed in the 
host 1100. The host memory 1124 may temporarily store data 
that is written/read in/from the flash storage device 1200. 
Also, the host memory 1124 may be used as a working 
memory for driving the application 1121, the file system 1122 
and the device driver 1123. 

0.115. In an embodiment of the inventive concept, the flash 
storage device 1200 receives a TRIM command from the host 
1100. The TRIM command includes information (for 
example, a sector address of a file for which deletion has been 
requested) for designating an area that will be deleted. The 
flash storage device 1200 marks an area for which deletion 
has been requested among areas of the flash memory 1210, as 
invalid. 
0116. The flash storage device 1200 performs an erasing 
operation on the area marked as invalid, at an idle time (for 
example, an idle time of a control unit 1230 that is obtained 
when there is no request from the host). 
0117 Still referring to FIG. 4, the flash storage device 
1200 includes a flash memory 1210, a buffer memory 1220, 
and the control unit 1230. 
0118. The flash memory 1210 performs an erasing opera 
tion, a reading operation or a writing operation according to 
the control of the control unit 1230. The flash memory 1210 
is configured with a plurality of memory blocks. Each of the 
memory blocks is configured with a plurality of pages. As 
shown in the exemplary embodiment of FIG.4, there are three 
memory blocks 1211, 1212, 1213, each memory block having 
four pages. 
0119 The size of each of the pages is greater than that of 
a sector. That is, the each page may be divided into a plurality 
of sectors. In an exemplary embodiment, each page may have 
a size of about 2 KB (byte), while the sector has a size of 512 
B (byte). The flash memory 1210 performs an erasing opera 
tion by memory block unit, and performs a writing operation 
or a reading operation by page unit. 
I0120 Data of one bit or more may be stored in one 
memory cell of the flash memory 1210. A memory cell stor 
ing 1-bit data is called a Single Level Cell (SLC) or a single bit 
cell. A memory cell storing data of 2 bits or more is called a 
Multi Level Cell (MLC), or a multi bit cell. 
I0121 The buffer memory 1220 may temporarily store data 
that is read from the flash memory 1210 or is provided from 
the host 1100. Also, the buffer memory 1220 may be used to 
drive firmware such as an FTL. The buffer memory 1220 may 
be implemented by a dynamic random access memory 
(DRAM), a static random access memory (SRAM), a mag 
netoresistive random access memory (MRAM), and a phase 
change random access memory (PRAM). 
I0122) Referring still to FIG. 4, the control unit 1230 
includes a CPU 1231, an FTL 1232, a flash controller 1233, 
and a buffer controller 1234. The CPU 1231 analyzes and 
processes a signal inputted from the host 1100. The CPU 
1231 controls the overall operation of the flash storage device 
12OO. 

I0123. The flash translation layer 1232 translates a logical 
address (LA) provided from the host 1100 into a physical 
address (PA) in the flash memory 1210. For example, the flash 
translation layer 1232 translates a sector address received 
from the host into a page address in the flash memory 1210. 
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0.124 Moreover, the FTL 1232, for example, manages 
data stored in the flash memory 1210 by page unit. When 
deletion for all data stored in a certain page is requested by a 
TRIM command from the host 1100, the FTL 1232 marks a 
corresponding page as invalid. 
0.125. When deletion for only a portion of data stored in a 
certain page is requested by a TRIM command from the host 
1100, the FTL 1232 marks a corresponding page of a map 
ping table as valid. In this case, the FTL 1232 may separately 
manage the corresponding page. For this, the FTL 1232 may 
include a TRIM manage table. The TRIM manage table man 
ages a page where deletion for only a portion of data stored 
therein has been requested. 
0126 The TRIM manage table may be stored in the buffer 
memory 1220. In this case, the size of an area allocated to the 
TRIM manage table among areas of the buffer memory 1220 
may be varied. For example, the size of an area allocated to 
the TRIM manage table may be limited to a certain size, for 
decreasing an overhead of the control unit 1230 based on page 
management. 
0127. When the size of an area allocated to the TRIM 
manage table is limited to a certain size, the size of informa 
tion on a page managed by the TRIM manage table may 
exceed the size of an allocated area. In this case, information 
on a page of the TRIM manage table may be managed by a 
push scheme, wherein information of the oldest page among 
information regarding the page managed in the TRIM man 
age table may be deleted, and information of a newly-re 
quested page may be managed. 
0128. The FTL 1232 and a page management method 
thereof will be described below in more detail with reference 
to FIGS. 7 to 11. 
0129 FIG. 5 illustrates an exemplary embodiment of a 
directory entry structure which is created for managing files 
by the file system 1122 of FIG. 4. 
0130 Referring to FIG. 5, the directory entry structure 
may include a file name, an extension, an attribute, a create 
date, a create time, information of a starting sector, and infor 
mation of a file size. 
0131 When deletion for a specific file is requested by the 
application 1121 (see FIG. 4), the file system 1122 (see FIG. 
4) changes metadata of the file for which deletion has been 
requested. For example, the file system 1122 arranges E5h 
being a hexadecimal byte code in the file for which deletion 
has been requested. As another example, the file system 1122 
changes an attribute value of the file, for which deletion has 
been requested, into 0xE5. 0xE5 as one special label 
denotes “this file has been deleted. Subsequently, when the 
application 1121 accesses a corresponding file, the file system 
1122 provides information indicating that the corresponding 
file has been already deleted. Information on the file system 
1122 may be stored in a nonvolatile memory (for example, the 
flash memory 1210) periodically or with an idle time. 
0132) The file system 1122 may be chosen according to an 
OS of the flash memory system 1000 (see FIG. 4). For 
example, when the OS of the flash memory system 1000 is a 
disk OS (DOS) or a windows-based OS, a file system such as 
a File Allocation Table (FAT) file system, a virtual FAT 
(VFAT) file system, extended FAT (exFAT) file system, or a 
New Technology File System (NTFS) may be used. 
0.133 According to an exemplary embodiment, when the 
OS of the flash memory device 1000 is a UNIX-based OS, a 
UNIX file system (UFS) may be used. When the OS of the 
flash memory device 1000 is a LINUX-based OS, a file sys 
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tem for LINUX may be used. When the OS of the flash 
memory device 1000 is a mobile OS, for example, an iOS 
operating system (i.e., an OS for iPhone/iPad and an android 
OS), a file system for mobile OS may be used. UNIX is a 
trademark of the industry standards consortium The Open 
Group. LINUX is a trademark of Linus Torvalds. iOS is a 
trademark of Cisco Systems. iPhone is a trademark under 
agreement between Cisco Systems and Apple Inc. iPad is a 
trademark of Apple, Inc. 
0.134 FIG. 6 is a block diagram illustrating a software 
hierarchical structure of the flash memory system 1000 in 
FIG. 4. 
0.135 Referring to FIG. 6, the software hierarchical struc 
ture of the flash memory system 1000 is configured with the 
application 1121, the file system 1122, the FTL 1232, and the 
flash memory 1210. The application 1121 and file system 
1122 of the host 1100 (see FIG.4) may be referred to as a high 
level. The FTL 1232 and flash memory 1210 of the flash 
storage device 1200 (see FIG. 4) may be referred to as a low 
level. 
0.136 The application 1121 transfers a file deletion request 
to the file system 1122. The file system 1122 changes meta 
data of the file for which deletion has been requested. For 
example, the file system 1122 arranges E5h in the file name 
(see FIG. 5). Subsequently, when the application 1121 
accesses a corresponding file, the file system 1122 provides 
information indicating that the corresponding file has been 
already deleted. The file deletion request from the application 
1121 and the change of metadata of the file system 1122 by 
the request may be referred to as a deleting operation at a high 
level. 
I0137 The file system 1122 provides a TRIM command to 
the FTL 1232, for substantially deleting data stored in the 
flash memory 1210. The TRIM command includes sector 
address information for designating a file for which deletion 
has been requested. The FTL 1232 translates a sector address 
into a page address, and marks a page of the flash memory 
1210 that will be deleted, as invalid. 
0.138. The flash memory 1210 performs an erasing opera 
tion on the page marked as invalid, at an idle time. For 
example, the idle time denotes a time when there is no request 
from the host 1100 (see FIG. 4) to the control unit 1230 (see 
FIG. 4). As is well known, since the flash memory 1210 
performs an erasing operation by block unit, an erasing opera 
tion for a page of the flash memory 1210 may accompany the 
copy and merging of data, and a block erasing operation. The 
marking operation of the FTL 1232 and the erasing operation 
of the flash memory 1210 may be referred to as a deleting 
operation at a low level. 
0.139 FIG. 7 is a block diagram illustrating in detail an 
address translating operation of the FTL 1232. 
0140. Referring to FIG. 7, the FTL 1232 receives a sector 
address that is a logical address, and translates the sector 
address into a page address that is a physical address in the 
flash memory 1210. 
0.141. The address translation of the FTL 1232 may be 
performed with a mapping table. A mapping scheme is typi 
cally categorized into a page mapping scheme and a block 
mapping scheme. The page mapping scheme performs 
address translation by page unit (for example, 2 KB), and the 
block mapping scheme performs address translation by block 
unit (for example, 1 MB). 
0142. When seen from the application 1121 or the file 
system 1122 corresponding to a high level, the address trans 
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lation of the FTL 1232 allows reading, writing and erasing 
operations performed in the flash memory 1210 to be shown 
as reading and erasing operations of the hard disk. That is, the 
FTL 1232 performs an emulating function. 
0143 Still referring to FIG. 7, the FTL 1232 may include 
a TRIM manage table. When deletion for only a portion of 
data stored in a page has been requested, the TRIM manage 
table separately manages a corresponding page. A deleting 
operationatalow level using the mapping table and the TRIM 
manage table will be described below in more detail with 
reference to FIGS. 9 to 11. 
014.4 FIG. 8 is a block diagram that illustrates an exem 
plary embodiment of an address translation with a mapping 
table. In FIG. 8, in accordance with an exemplary embodi 
ment address translation is performed in the page mapping 
scheme. 
0145 Referring to FIG. 8, the mapping table maps a sector 
address that is a logical address to a page address that is a 
physical address. In accordance with an exemplary embodi 
ment four sectors are mapped to one page. For example, as 
illustrated in FIG. 8, first to fourth sectors (sector1 to sector4) 
are mapped to a page 3. 
0146 The mapping table shows whether data stored as a 
page is valid data, with Writing State Information (WSI). For 
example, a mark v in the WSI indicates that the data stored 
in the page is valid data. 
0147 In an exemplary embodiment each of pages (page0 

to page3) in the block 1211 of the flash memory 1210 is 
divided into four sub-pages (sub-page0 to sub-page3). In 
accordance with an exemplary embodiment each Sub-page 
and each sector are the same in size, each Sub-page corre 
sponding to each sector. For example, as illustrated in FIG. 8, 
in accordance with an exemplary embodiment the third page 
(page3) is divided into four Sub-pages (Sub-page0 to Sub 
page3), each of which corresponds to the first to fourth sectors 
(sector1 to sector4). 
0.148. In FIGS.9 to 11, and was illustrated in FIG. 8, in the 
exemplary embodiment three files (file1 to file3) as valid data 
are stored in the first to third pages (page0 to page3) of the 
block 1211. 
014.9 FIG. 9 is a diagram illustrating an embodiment of 
the inventive concept which processes a TRIM command 
using only a mapping table without a TRIM manage table. In 
accordance with an exemplary embodiment, a TRIM com 
mand including address information of the first file (file1) in 
FIG. 8 is provided. That is, the deletion for the first file (file1) 
is requested at a low level. 
0150. Referring to FIG.9, a TRIM command is provided 
from the host 1100. The TRIM command includes a sector 
address of a file that will be deleted. Information on the sector 
address may be provided as a start sector number and the 
number of sectors. For example, since the first file (file1) 
corresponds to first to fifth sectors (sector1 to sectorS), the 
start sector number may be 1 and the number of sectors may 
be 5. 
0151. When the TRIM commandisprovided from the host 
1100, the FTL 1232 (see FIG. 4) updates the WSI of a map 
ping table. That is, the WSI of a page corresponding to a 
received sector address is marked as invalid. In an exemplary 
embodiment a mark X in the WSI of FIG.9 denotes that data 
stored in a corresponding page is invalid data. 
0152. In FIG. 9, a first file (file1) corresponds to first to 
fifth sectors (sector1 to sectorS). In this case, since the first to 
fourth sectors (sector 1 to sector4) of the first file (file1) 
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correspond to a third page (page3), the WSI regarding the 
third page (page3) of the mapping table is marked as invalid. 
Also, since the fifth sector (sectorS) of the first file (file1) 
correspond to a second page (page2), the WSI of the second 
page (page2) is marked as invalid. An erasing operation for 
the second and third pages (page2 and page3) marked as 
invalid, for example, is performed during the idle time of the 
control unit 1230 (see FIG. 4). 
0153 Data corresponding to the fifth sector (sectorS) of 
the first file (file5) is stored in a sub-page (O) of the second 
page (page2), and data corresponding to sixth to eighth sec 
tors (sectoró to sector8) of the second file (file2) are stored in 
Sub-pages (1 to 3) of the second page (page2). 
0154 Therefore, when the second page (page2) is updated 
as invalid according to a TRIM command for the first file 
(file1), valid data of the second file (file2) may be deleted 
together. To prevent data of the second file (file2) from being 
deleted, the flash memory 1210 copies data, which are stored 
in the Sub-pages (1 to 3) of the second page (page2), to 
anotherpage (for example, a page of the other block 1212 (see 
FIG. 4)). 
0155 Such copy operation may shorten the service life of 
the flash memory 1210 due to the increase in the number of 
writing times. Also, a new page that stores valid data gener 
ated by the copy operation may increase a merging operation 
for generating a free block. Therefore, the flash storage device 
1200 according to an exemplary embodiment of the inventive 
concept separately manages the second page (page2) with a 
TRIM manage table. This will be described below in more 
detail with reference to FIGS. 10 and 11. 
0156 FIGS. 10 and 11 are diagrams illustrating an 
embodiment of the inventive concept which processes a 
TRIM command using a mapping table and a TRIM manage 
table. As in FIG.9, in accordance with an exemplary embodi 
ment a TRIM command including address information of the 
first file (file1) is provided. 
(O157 Referring to FIG. 10, the flash storage device 1200 
processes a TRIM command from the host 1100 by using the 
mapping table and the TRIM manage table. The mapping 
table manages a corresponding page when a sector address 
received from the host 1100 matches with a page unit of the 
flash memory 1210. The TRIM manage table manages a 
corresponding page when a sector address received from the 
host 1100 is mismatched with a page unit of the flash memory 
1210. 

0158 ATRIM command including a sector address of the 
first file (file1) is provided to the flash storage device 1200. In 
this case, first to fourth sectors (sector1 to sector4) of the first 
file (file 1) match with a page unit of the flash memory 1210. 
That is, the first to fourth sectors (sector 1 to sector4) match 
with a third page (page3). Therefore, the FTL 1232 (see FIG. 
4) updates the WSI regarding the third page (page3) of the 
mapping table, as invalid. 
0159. A fifth sector (sectorS) of the first file (file1) is 
mismatched with the page unit of the flash memory 1210. 
That is, the fifth sector (sectorS) corresponds to only a sub 
page (O) of Sub-pages (1 to 3) in the second page (page2). In 
other words, only data stored in the Sub-page (0) among data 
stored in the Sub-pages (1 to 3) of the second page (page2) is 
invalid data. 

(0160. In this case, the FTL 1232 maintains the WSI 
regarding the second page (page2) of the mapping table as 
being valid. Therefore, an erasing operation for the second 
page (page2) marked as valid is not performed at an idle time 
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(for example, an idle time of the control unit 1230), only an 
erasing operation for the third page (page3) marked as invalid 
is performed. The second page (page2) is separately managed 
with the TRIM manage table. 
0161 The TRIM manage table separately manages the 
second page (page2). That is, the TRIM manage table man 
ages a corresponding page when a sector address received 
from the host 1100 is mismatched with the page unit of the 
flash memory 1210. In other words, the TRIM manage table 
manages a page including a portion of invalid data among 
pageS. 

(0162 Still referring to FIG. 10, for example, since the fifth 
sector (sectorS) corresponds to the Sub-page (0) of the second 
page (page2), data stored in the Sub-page (0) of the second 
page (page2) is invalid data. Therefore, the TRIM manage 
table marks the WSI of the sub-page (O) among the sub-pages 
(0 to 3) of the second page (page2), as invalid. 
0163 When all sub-pages of a page managed by the TRIM 
manage table are updated as invalid, the FTL 1232 updates a 
corresponding page of the mapping table as invalid. In this 
case, information of the corresponding page is deleted from 
the TRIM manage table. This will be described below in more 
detail with reference to FIG. 11. 

0164. In FIG. 11, in accordance with an exemplary 
embodiment a TRIM command including the sector address 
of the second file (file2) is provided to the flash storage device 
1200. That is, in accordance with an exemplary embodiment 
a deletion request for the second file (file2) is provided at a 
low level. In this case, since the second file (file2) corresponds 
to the sixth to eighth sectors (sectoró to sector8), a start sector 
number may be 6 and the number of sectors may be 3. 
(0165. When a TRIM command for the second file (file2) is 
provided, the sixth to eighth sectors (sector6 to sector8) of the 
second file (file2) are mismatched with the page unit of the 
flash memory 1210. That is, the sixth to eighth sectors (sec 
tor6 to sector8) correspond to only the sub-pages (1 to 3) 
among the Sub-pages (0 to 3) of the second page (page2). 
Therefore, the FTL 1232 maintains the second page (page2) 
of the mapping table as valid. In this case, the second page 
(page2) is separately managed by the TRIM manage table. 
0166 Since the sixth to eighth sectors (sector6 to sector8) 
of the second file (file2) correspond to the sub-pages (1 to 3) 
of the second page (page2), the TRIM manage table updates 
the WSI regarding the Sub-pages (1 to 3) of the second page 
(page2), as invalid. In this case, data stored in the Sub-page (O) 
of the second page (page2) has already been putted in an 
invalid state according to a TRIM command for the first file 
(file1). Therefore, all data stored in the second page (page2) 
are putted in an invalid state according to a TRIM command 
for the first and second files (file1 and file2). 
0167 Since all the data stored in the second page (page2) 
are in the invalid state, the FTL 1232 updates the WSI regard 
ing the second page (page2) of the mapping table, as invalid. 
Therefore, an erasing operation for the second page (page2) is 
performed at a subsequent idle time (for example, the idle 
time of the control unit 1230). However, information of the 
second page (page2) is deleted from the TRIM manage table. 
0168 As described above, the mapping table maintains 
the WSI of a page including a portion of invalid data as being 
valid. Therefore, an operation for copying valid data stored in 
a corresponding page to a page of another block is not per 
formed. This denotes that a merging operation due to the copy 
operation of valid data may be prevented. 
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0169. In this case, the TRIM manage table manages a page 
including a portion of invalid data. When all data that are 
stored in a page managed by the TRIM manage table are in an 
invalid state, the WSI of the mapping table for a correspond 
ing page is updated as invalid. Therefore, the flash memory 
1210 may perform an erasing operation at a low level only for 
a sector address matching with a page unit among sector 
addresses received from the host 1100. 
0170 The size of a memory allocated to the TRIM manage 
table among the buffer memory 1220 (see FIG. 4) may be 
chosen to be restricted. In this case, the size of information 
regarding a page address managed in the TRIM manage table 
may not exceed a size allocated to the buffer memory 1220. 
0171 When the size of information regarding a page man 
aged in the TRIM manage table exceeds a size allocated to the 
buffer memory 1220, the size of information regarding the 
page managed in the TRIM manage table may be managed by 
a push scheme. 
0172 For example, in accordance with an exemplary 
embodiment information of the first to third pages (page 1 to 
page3) is managed in the TRIM manage table. Moreover, 
information of a fourth page (page4) belonging to another 
block is required to be managed in the TRIM manage table, 
and when information of the fourth page (page4) is managed, 
in accordance with an exemplary embodiment the size of 
information regarding a page managed in the TRIM manage 
table exceeds the size of area allocated to the TRIM manage 
table. In this case, the FTL 1232 may delete information of the 
oldest first page from the TRIM manage table, and manage 
information of the fourth page (page4) in the TRIM manage 
table. 
0173 FIG. 12 is a flowchart illustrating an erasing opera 
tion of the flash storage device 1200 of FIG. 4 at a low level. 
(0174. In operation S11, the host 1100 (see FIG. 4) pro 
vides the TRIM command to the flash storage device 1200. 
The TRIM command includes information (for example, sec 
tor address information) designating an area, where an eras 
ing operation will be performed, among areas of the flash 
memory 1210 (see FIG. 4). 
0.175. In operation S12, the mapping table and TRIM man 
age table of the FTL 1232 (see FIG. 4) are updated. For 
example, when a sector address received from the host 1100 
matches with the page unit of the flash memory 1210, the WSI 
of the mapping table for a corresponding page is marked as 
invalid. As another example, when the sector address received 
from the host 1100 is mismatched with the page unit of the 
flash memory 1210, the WSI of the mapping table for a 
corresponding page is marked as valid, and the corresponding 
page is managed by the TRIM manage table. 
0176). In operation S13, an erasing operation in accor 
dance with the mapping table is performed. That is, when the 
WSI of the mapping table is in an invalid state, an erasing 
operation for a corresponding page is performed. As is well 
known, the erasing operation of the flash memory 1210 is 
performed by block unit, and thus the flash memory 1210 may 
accompany a copy and/or merging operation for a corre 
sponding page. 
0177 FIG. 13 is a flowchart illustrating an operation of the 
FTL 1232 (see FIG. 4) when a deleting operation is per 
formed at a low level. 
0178. In operation S1100, a sector address of a file that 
will be deleted is transferred to the FTL 1232. For example, 
the sector address is provided a start sector number and the 
number of sectors. 
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0179. In operation S1200, a determination is made as to 
whether the transferred sector address is a partial sector 
address. Herein, the partial sector address denotes a sector 
address that is mismatched with the page unit of the flash 
memory 1210 (see FIG. 4). 
0180. When the transferred sector address is not the partial 
sector address (i.e., the transferred sector address matches 
with a page unit), the FTL 1232 updates the WSI of the 
mapping table in operation S1300. That is, the WSI of a page 
corresponding to the transferred sector address is updated as 
invalid. When the transferred sector address is the partial 
sector address (i.e., the transferred sector address matches 
with the page unit), operation S1400 is performed. 
0181. In operation S1400, a determination is made as to 
whether a TRIM manage table corresponding to the partial 
sector address exists. When the TRIM manage table does not 
exist, the FTL 1232 creates a TRIM manage table that man 
ages a page corresponding to the partial sector address in 
operation S1500. 
0182. When the TRIM manage table exists, the FTL 1232 
updates WSI of the TRIM manage table in operation S1600. 
That is, WSI of a sub-page corresponding to the partial sector 
address is updated as invalid. 
0183 In operation S1700, a determination is made as to 
whether all WSI of the TRIM manage table is updated. That 
is, all WSI regarding Sub-pages of a certain page is updated as 
invalid is determined. When all the WSI is updated as invalid, 
the FTL 1232 updates WSI of the mapping table in operation 
S1800. That is, the WSI of the mapping table corresponding 
to a corresponding page is updated as invalid. 
0184 As described above, the flash memory system 1000 
according to an embodiment of the inventive concept aids a 
TRIM operation. That is, when deletion for a certain file is 
requested, the host 1100 changes metadata of the file system 
1122 and notifies a user of that a corresponding file has been 
deleted, and a Substantial deleting operation is performed in 
the flash storage device 1200 according to the TRIM com 
mand. 
0185. In this case, the flash storage device 1200 solves 
management unit mismatch between the host 1100 and the 
flash storage device 1200, with the TRIM manage table. 
Therefore, the flash storage device 1200 can prevent a copy 
operation of data stored in a page that occurs due to manage 
ment unit mismatch. As a result, the service life of the flash 
storage device 1200 and reduction in performance can be 
prevented. 
0186. As described above, in accordance with an exem 
plary embodiment data of the files (file1 to file3) are stored in 
the page of the flash memory 1210. When the flash storage 
device 1200 does not aid a flush operation, the data of the files 
(file1 to file3) may be stored in the buffer memory 1220 (see 
FIG. 4). Hereinafter, when the flash storage device 1200 aids 
the flush operation, a processing method of a TRIM command 
according to an exemplary embodiment of the inventive con 
cept will be described in detail. 
0187 III. Flash Storage Device Aiding Flush Function 
0188 An operation, where all or a portion of data stored in 
the sectors of a buffer memory are respectively written in the 
pages of a flash memory, is typically referred to as a flush 
operation. 
(0189 FIGS. 14 to 16 are diagrams for describing a TRIM 
command processing method of a flash storage device when 
the flash storage device aids a flush function. Except for 
Supporting of a flush operation, a flash storage device that will 
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be described below is similar to the flash storage device 1200 
of FIG. 4. Hereinafter, therefore, like reference numerals 
refer to like elements. 
0.190 FIG. 14 is a diagram showing address translation 
between the buffer memory 1220 and the flash memory 1210 
with the mapping table. In accordance with an exemplary 
embodiment the size of each sector of the buffer memory 
1220 is the same as that of a sector of a management unit of 
the file system 1122 (see FIG. 4). 
(0191 Referring to FIG. 14, the buffer memory 1220 
includes a plurality of sectors. The sectors of the buffer 
memory 1220 store data temporarily. The data stored in the 
sectors of the buffer memory 1220 are respectively written in 
the pages of the block 1211 of the flash memory 1210 accord 
ing to the control of the control unit 1230 (see FIG. 5). An 
operation, where all or a portion of data stored in the sectors 
of the buffer memory 1220 are respectively written in the 
pages of the flash memory 1210, may be referred to as a flush 
operation. 
0.192 For example, all or a portion of data stored in the 
sectors of the buffer memory 1220 may be respectively writ 
ten in the pages of the flash memory 1210 when the free space 
of the buffer memory 1220 is insufficient. As another 
example, all or a portion of data stored in the sectors of the 
buffer memory 1220 may be respectively written in the pages 
of the flash memory 1210 at an idle time (which is a time that 
is obtained when there is no request from the host 1100) of the 
control unit 1230 (see FIG. 4). 
(0193 Each of the pages (page0 to page3) of the block 1211 
of the flash memory 1210 is divided into four sub-pages 
(Sub-page0 to Sub-page3). In accordance with an exemplary 
embodiment the size of each Sub-page of the flash memory 
1210 is the same as that of the sector of the buffer memory 
1220. That is, in accordance with an exemplary embodiment 
four sectors correspond to one page. 
0194 The mapping table maps the sector address of the 
buffer memory 1220 to the page address of the flash memory 
1210. A sign BSA of the mapping table in FIG. 14 denotes 
the sector address of the buffer memory 1220. For example, 
the first to fourth sectors (sector S1 to sector S4) of the buffer 
memory 1220 are mapped to the third page (page3) of the 
flash memory 1210. In accordance with an exemplary 
embodiment three files (file1 to file3) are stored in the sectors 
S1 to S12 of the buffer memory 1220, as valid data. 
(0195 When a TRIM command is provided from the host 
1100, the flash storage device 1200 according to an embodi 
ment of the inventive concept invalidates that data of a file for 
which deletion has been requested which is written from the 
buffer memory 1220 to the flash memory 1210. That is, the 
flash storage device 1200 updates the WSI of the mapping 
table, and thus prevents data stored in the buffer memory 1220 
from being written in the flash memory 1210. 
0196. An operation that prevents data from being written 
from the buffer memory 1220 to the flash memory 1210 may 
be referred to as an unwriting operation. In this case, address 
information included in the TRIM command designates an 
area to be unwritten. Therefore, the TRIM command may be 
referred to as an unwrite command. Embodiments of the 
inventive concept that performs the unwriting operation will 
be described below in more detail with reference to FIGS. 15 
and 16. 
0.197 FIG. 15 is a diagram illustrating an embodiment of 
the inventive concept which processes a TRIM command 
using only a mapping table without a TRIM manage table. In 
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accordance with an exemplary embodiment a TRIM com 
mand including sector address information of a first file 
(file1) is provided. Also, in accordance with an exemplary 
embodiment a sector address provided from the host 1100 is 
equal to a sector address of the buffer memory 1220. 
(0198 Referring to FIG. 15, the TRIM command is pro 
vided from the host 1100. The TRIM command includes a 
sector address of a file to be deleted. Information regarding 
the sector address may be provided as a start sector number 
and the number of sectors. For example, since data of the first 
file (file1) are stored in first to fifth sectors (sector1 to sectorS) 
of the buffer memory 1220, the start sector number may be 1, 
and the number of sectors may be 5. 
(0199. When the TRIM commandisprovided from the host 
1100, the FTL 1232 (see FIG. 4) updates the WSI of the 
mapping table. That is, the FTL 1232 marks the WSI of a page 
corresponding to the sectors of the buffer memory 1220 for 
which unwriting has been requested, as invalid. For example, 
since the data of the first file (file1) are stored in the first to 
fifth sectors (sector1 to sectorS) of the buffer memory 1220, 
the FTL 1232 marks the WSI of a mapping table correspond 
ing to the first to fifth sectors (sector 1 to sectorS) as invalid. 
0200. In this case, the first to fourth sectors S1 to S4 of the 
buffer memory 1220 correspond to a third page (page3), and 
the fifth sector S5 corresponds to a second page (page2). 
Therefore, the WSI regarding the second and third pages 
(page2 and page3) of the mapping table is marked as invalid. 
A flush operation is not subsequently performed for the sec 
ond and third pages (page2 and page3) marked as invalid. 
That is, data stored in first to eighth sectors S1 to S8 of the 
buffer memory 1220 are not written in the second and third 
pages (page2 and page3) of the flash memory 1210. 
0201 Data of a second file (file2) are stored in the sixth to 
eighth sectors S6 to S8 of the buffer memory 1220. Therefore, 
when the second page (page2) is marked as invalid according 
to a TRIM command for the first file (file1), valid data of the 
second file (file2) may not be written in the flash memory 
1210. This denotes that the data of the second file (file2) may 
be lost when the buffer memory 1220 is a volatile memory 
(for example, DRAM). 
0202 The flash storage device 1200 according to exem 
plary embodiment of the inventive concept separately man 
ages the second page (page2) with a TRIM manage table. This 
will be described below in more detail with reference to FIG. 
16. 
0203 FIG. 16 is a diagram illustrating an embodiment of 
the inventive concept which processes a TRIM command 
using only a mapping table and a TRIM manage table. As in 
FIG. 15, in accordance with an exemplary embodiment pro 
vided is a TRIM command including address information of 
a first file (file1). 
0204 Referring to FIG. 16, the flash storage device 1200 
processes a TRIM command from the host 1100 with a map 
ping table and a TRIM manage table. 
0205. A TRIM command including a sector address of a 

first file (file1) is provided to the flash storage device 1200. 
That is, an unwrite command for data stored in the first to fifth 
sectors (sector1 to sectorS) of the buffer memory 1220 is 
provided to the flash storage device 1200. 
0206. In this case, the first to fourth sectors S1 to S4 match 
with the page unit of the flash memory 1210. That is, the first 
to fourth sectors S1 to S4 match with the third page (page3). 
Therefore, the FTL 1232 (see FIG. 4) updates the WSIregard 
ing the third page (page3) of the mapping table, as invalid. 
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0207. The fifth sector S5 is mismatched with the page unit 
of the flash memory 1210. That is, the fifth sector S5 corre 
sponds only to the Sub-page (0) among the Sub-pages (0 to 3) 
of the second page (page2). In this case, the FTL 1232 main 
tains the WSI regarding the second page (page2) of the map 
ping table, as valid. Therefore, data that are stored in the fifth 
to eighth sectors S5 to S8 marked as valid are written in the 
second page (page2) during an idle time. Since the second 
page (page2) includes a portion of invalid data, the TRIM 
manage table separately manages the second page (page2). 
(0208 Still referring to FIG. 16, the TRIM manage table 
manages the second page and the Sub-pages of the second 
page. That is, since data stored in the Sub-page (0) among the 
Sub-pages (0 to 3) of the second page (page2) is invalid data, 
the TRIM manage table marks the WSI of the sub-page (O) as 
invalid. 
(0209 ATRIM command for the second file (file2) may be 
provided before a flush operation is performed on data stored 
in the first to fourth sectors S1 to S4. Referring to FIG. 14, the 
second file (file2) is stored in the sixth to eighth sectors S6 to 
S8 of the buffer memory 1220, and the sixth to eighth sectors 
S6 to S8 correspond to the sub-pages (1 to 3) of the second 
page (page2). 
0210. Therefore, when a TRIM command for the second 
file (file2) is provided, the sub-pages (0 to 3) of the second 
page (page2) in the TRIM manage table are updated as 
invalid. At this point, the FTL 1232 updates the WSI regard 
ing the second page (page2) of the mapping table, as invalid. 
As a result, when a flush operation is performed Subsequently, 
data stored in the first to eighth sectors S1 to S8 may not be 
written in the flash memory 1210. 
0211 FIG. 17 is a flowchart illustrating an unwriting 
operation of the flash storage device 1200 according to an 
embodiment of the inventive concept. 
0212. In operation S21, a TRIM command is provided 
from the host 1100 to the flash storage device 1200. The 
TRIM command includes address information of a sector that 
will not be written in the flash memory 1210 among the 
sectors of the buffer memory 1220. Therefore, the TRIM 
command may be referred to as an unwrite command. 
0213. In operation S22, the mapping table and TRIM man 
age table of the FTL 1232 is updated. For example, when a 
sector address included in the TRIM command matches with 
the page unit of the flash memory 1210, the WSI of a mapping 
table for a corresponding page is marked as invalid. As 
another example, when a sector address included in the TRIM 
command is mismatched with the page unit of the flash 
memory 1210, the WSI of the mapping table for the corre 
sponding page is marked as valid, and the corresponding page 
is managed by the TRIM manage table. 
0214. In operation S23, an unwriting operation based on 
the mapping table is performed. That is, when the WSI of the 
mapping table is in an invalid State, data stored in sectors of a 
corresponding buffer memory are not written in the page of 
the flash memory 1210. The WSI of the mapping table and 
TRIM manage table being updated is similar to the descrip 
tion of FIG. 13, and thus its detailed description will not be 
provided. 
0215. As described above, the flash memory system 1000 
according to an embodiment of the inventive concept aids the 
unwriting operation. In this case, the flash storage device 
1200 solves management unit mismatch between the host 
1100 and the flash storage device 1200 by using the TRIM 
manage table. Accordingly, the flash storage device 1200 can 
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prevent the valid data of the buffer memory 1220 from being 
unwritten due to management unit mismatch. 
0216. The flash storage device 1200 may receive a plural 

ity of TRIM commands from the host 1100 with a time 
difference. In this case, the flash storage device 1200 may 
collect the TRIM commands and process the collected TRIM 
commands at one time for an idle time. This will be described 
below in more detail with reference to FIGS. 18 to 20. 

0217. IV. Flash Storage Device Collecting TRIM Com 
mands 

0218 FIGS. 18 to 20 are diagrams for describing a flash 
storage device which collects TRIM commands provided at 
different times and processes the collected TRIM commands 
at one time. Except for the collection of the TRIM commands, 
a flash storage device that will be described below is similar to 
the flash storage device 1200 of FIG. 4. Therefore, the fol 
lowing description will focus on a difference with the flash 
memory device 1200 of FIG. 4. Also, like reference numerals 
refer to like elements. 

0219 Referring to FIG. 18, first to third TRIM commands 
TRIM cmd 1, TRIM cmd 2, TRIM cmd 3 are provided to 
the control unit 1230 of the flash storage device 1200. In 
accordance with an exemplary embodiment the first to third 
TRIM commands TRIM cmd 1, TRIM cmd 2, TRIM 
cmd 3 are provided to the control unit 1230 at different 
times. 

0220. The buffer memory 1220 includes a TRIM collec 
tion area for collecting provided TRIM commands. The con 
trol unit 1230 temporarily stores the first to third TRIM com 
mands TRIM cmd. 1, TRIM cmd 2, TRIM cmd 3 in the 
TRIM collection area of the buffer memory 1220, and there 
after processes the first to third TRIM commands TRIM 
cmd 1, TRIM cmd 2, TRIM cmd 3 that have been col 
lected at the idle time of the control unit 1230 (for example, a 
time when there is no request from the host 1100). 
0221) The CPU 1231 of the control unit 1230 analyzes a 
received command. When the received command is a TRIM 
command, the CPU 1231 transfers information (for example, 
start sector number) included in the TRIM command and the 
number of Sectors to the buffer controller 1234. The buffer 
controller 1234 stores information, which is included in the 
TRIM command, in the TRIM collection area of the buffer 
memory 1220. Subsequently, the flash storage device 1232 
updates a mapping table and a TRIM manage table at an idle 
time, on the basis of the information stored in the TRIM 
collection area. 
0222 FIG. 19 is a flowchart illustrating an operation of 
storing a plurality of TRIM commands in a buffer memory. 
0223) In operation S31, the control unit 1230 (see FIG. 18) 
receives a TRIM command TRIM cmd. In operation S32, the 
control unit 1230 stores information of the received TRIM 
command in the TRIM collection area of the buffer memory 
1220. Subsequently, when another TRIM command is 
received, the control unit 1230 continuously stores informa 
tion, which is included in the TRIM command, in the TRIM 
collection area. 

0224 FIG. 20 is a flowchart illustrating an operation of 
processing collected TRIM commands at an idle time. 
0225. In operation S41, a TRIM command processing sig 
nal (TCP) is generated. For example, when there is no com 
mand from the host 1100 (see FIG. 4) for a certain time, the 
CPU 1231 of the control unit 1230 generates the TRIM com 
mand processing signal (TCP). 
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0226. In operation S42, a mapping table and a TRIM man 
age table are updated. For example, the FTL 1232 (see FIG. 4) 
requests information collected in a TRIM collection area to 
the buffer controller 1234 (see FIG. 4), in response to the 
TRIM command processing signal (TCP). 
0227. The buffer controller 1234 transfers information 
regarding TRIM commands, which are collected in the TRIM 
collection area of the buffer memory 1220, to the FTL 1232. 
The FTL 1232 updates the mapping table and the TRIM 
manage table on the basis of the transferred information. The 
WSI of the mapping table and TRIM manage table being 
updated is similar to the description of FIG. 13, and thus its 
detailed description will not be provided. 
0228. As described above, the flash storage device 1200 
according to an embodiment of the inventive concept may 
collect information of TRIM commands in the buffer memory 
1220, and process the collected information at one time for an 
idle time. 

0229. In FIGS. 4 to 20, it has been assumed that the flash 
storage device 1200 includes one flash memory. However, 
this is merely an example, and the inventive concept is not 
limited thereto. For example, the flash storage device 1200 
may include a plurality of flash memories. In FIGS. 21 to 25, 
a flash storage device including a plurality of flash memories 
will be described below in more detail. 
0230 V. Flash Storage Device Having a Plurality of Flash 
Memories 

0231 FIGS. 21 to 25 are diagrams for describing a TRIM 
command processing method of a flash storage device when 
the flash storage device includes multiple flash memories. A 
flash storage device that will be described below is similar to 
the flash storage device 1200 of FIGS. 4 and 18. Therefore, 
the following description will be focused on a difference with 
the flash memory device 1200 of FIGS. 4 and 18. Also, like 
reference numerals refer to like elements. 

0232 A flash storage device 1200 may include a plurality 
of flash memories. Also, as described above with reference to 
FIG. 18, the flash storage device 1200 may collect informa 
tion of TRIM commands. The flash storage device 1200 
according to an embodiment of the inventive concept may 
reset the order of the collected TRIM commands, and process 
the TRIM commands according to the reset order. Accord 
ingly, the flash storage device 1200 may process the TRIM 
commands in parallel to the flash memories. 
0233 FIG. 21 is a diagram that illustrates an exemplary 
embodiment of the flash storage device 1200 having a plural 
ity of flash memories. In FIG. 21, in an exemplary embodi 
ment, in accordance with an exemplary embodiment the flash 
storage device 1200 includes two flash memories 1210, 1240. 
0234 Referring to FIG. 21, the first flash memory 1210 is 
connected to a control unit 1230 through a first channel CH1, 
and the second flash memory 1240 is connected to the control 
unit 1230 through a second channel CH2. In accordance with 
an exemplary embodiment each of the flash memories 
includes four pages. 
0235. The buffer memory 1220, as described above with 
reference to FIG. 18, includes a TRIM collection area. Infor 
mation of a plurality of TRIM commands is stored in the 
TRIM collection area. That is, when the TRIM commands are 
provided, the control unit 1230 stores the information of the 
TRIM commands in the TRIM collection area. This has been 
described above in detail with reference to FIGS. 18 to 20, and 
thus detailed description will not be provided. 
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0236. The control unit 1230 includes a TRIM reordering 
module 1235. The TRIM reordering module 1235 resets the 
processing order of the TRIM commands stored in the TRIM 
collection area. That is, the TRIM reordering module 1235 
controls the processing order of the TRIM commands stored 
in the TRIM collection area such as the TRIM commands will 
be executed in parallel to the first and second flash memories 
1210, 1240. By resetting the processing order of the TRIM 
commands, the flash storage device 1200 can shorten the time 
taken in processing of the TRIM commands. 
0237. The control unit 1230 includes a CPU 1231, a FTL 
1232, a flash controller 1233, and a buffer controller 1234. 
This has been described above in detail with reference to FIG. 
4, and thus detailed description will not be provided. 
0238 FIGS. 22 to 24 are diagrams for describing reorder 
ing of TRIM commands and for parallel processing of the 
TRIM commands. In accordance with an exemplary embodi 
ment the first to fourth TRIM commands TRIM cmd. 1, 
TRIM cmd 2, TRIM cmd 3, TRIM cmd 4 are sequen 
tially provided. Also, in accordance with an exemplary 
embodiment a sector address included in each of the TRIM 
commands matches with a page unit of a flash memory. 
0239 Referring to FIG. 22, information (for example, a 
start sector number and the number of sectors) included in the 
first to fourth TRIM commands TRIM cmd 1, TRIM cmd 
2, TRIM cmd 3, TRIM cmd. 4 is stored in the TRIM col 
lection area of the buffer memory 1220. In this case, the 
processing order of the TRIM commands is stored in the 
TRIM collection area together. As illustrated in FIG. 22, in 
accordance with an exemplary embodiment the initial pro 
cessing order of the TRIM commands is an order in which the 
TRIM commands are provided. 
0240 Still referring to FIG. 22, the first and second TRIM 
commands TRIM cmd. 1, TRIM cmd 2 correspond to 
pages (page7 and page5) of the second flash memory 1240, 
and the third and fourth TRIM commands TRIM cmd 3, 
TRIM cmd 4 correspond to pages (page3 and page1) of the 
first flash memory 1210. Therefore, when the first to fourth 
TRIM commands TRIM cmd 1, TRIM cmd 2, TRIM 
cmd 3, TRIM cmd 4 are sequentially provided, the first and 
second TRIM commands TRIM cmd. 1, TRIM cmd 2 for 
the second flash memory 1240 are processed, and thereafter, 
the third and fourth TRIM commands TRIM cmd 3, TRIM 
cmd 4 for the first flash memory 1210 are processed. 
0241 The processing of the TRIM commands may 
degrade performance of the flash storage device 1200. For 
example, while the second flash memory 1240 is performing 
an erasing operation on the fifth and seventh pages (page5 and 
page7), the first flash memory 1210 may not perform any 
operation. This denotes that a TRIM processing time is 
extended. To prevent the inefficiency in TRIM command 
processing, the flash storage device 1200 according to an 
embodiment of the inventive concept resets the processing 
order of TRIM commands (POT) such that the TRIM com 
mands will be processed in parallel. 
0242 That is, as illustrated in FIG. 23, the TRIM reorder 
ing module 1235 resets the processing order of TRIM com 
mands (POT) in the order of the first TRIM command TRIM 
cmd 1, the third TRIM command TRIM cmd 3, the second 
TRIM command TRIM cmd 2, and the fourth TRIM com 
mand TRIM cmd 4 on the basis of the mapping table. 
0243 Therefore, as illustrated in FIG. 24, while process 
ing for the first TRIM command TRIM cmd 1 is being 
performed for the second flash memory 1240, processing for 

Dec. 18, 2014 

the third TRIM command TRIM cmd 3 may be performed 
for the first flash memory 1210. For example, while an erasing 
operation is being performed for the seventh page (page7) of 
the second flash memory 1240, an erasing operation for the 
third page (page3) of the first flash memory 1210 may be 
performed in parallel. 
0244. Likewise, while processing for the second TRIM 
command TRIM cmd 2 is being performed for the second 
flash memory 1240, processing for the fourth TRIM com 
mand TRIM cmd 4 may be performed for the first flash 
memory 1210. 
0245. The above-described method of determining the 
processing order of TRIM commands (POT) is merely an 
example, and the inventive concept is not limited thereto. For 
example, the processing order of TRIM commands (POT) 
may be determined taking into consideration the operation 
state of each flash memory. As an example, when a writing 
operation (or a reading operation) for the second flash 
memory 1240 is being performed, the processing order of 
TRIM commands (POT) may be determined such that the 
processing of TRIM commands is performed for the first flash 
memory 1210. 
0246 FIG.25 is a flowchart illustrating a TRIM command 
processing method of the flash storage device 1200 having a 
plurality of flash memories. 
0247. In operation S51, a TRIM command processing sig 
nal (TCP) is generated. For example, when there is no request 
from the host 1100 (see FIG. 4) for a certain time, the CPU 
1231 of the control unit 1230 generates the TRIM command 
processing signal (TCP). 
0248. In operation S52, the processing order of TRIM 
commands (which are stored in the TRIM collection area) 
(POT) is reset. For example, the TRIM reordering module 
1235 (see FIG. 21) resets the processing order of TRIM 
commands (POT) such that the TRIM commands will be 
performed in parallel to the flash memories. In this case, for 
example, the TRIM reordering module 1235 may reset the 
processing order of TRIM commands (POT) on the basis of 
the mapping table. As another example, the TRIM reordering 
module 1235 may reset the processing order of TRIM com 
mands (POT) in consideration of the operation state of each 
flash memory. In this case, for example, the TRIM reordering 
module 1235 may determine the processing order of TRIM 
commands (POT) such that a TRIM command corresponding 
to the first flash memory 1210 is processed while a writing 
operation (or a reading operation) is being performed in the 
second flash memory 1240. 
0249. In operation S53, the mapping table and TRIM man 
age table of the FTL 1232 (see FIG. 21) are updated. For 
example, the FTL 1232 requests information collected in the 
TRIM collection area to the buffer controller 1234 (see FIG. 
4), in response to the TRIM command processing signal 
(TCP). 
(0250. The buffer controller 1234 transfers information of 
the TRIM commands, which are collected in the TRIM col 
lection area of the buffer memory 1220, to the FTL 1232. The 
FTL 1232 updates the mapping table and the TRIM manage 
table on the basis of the transferred information. The WSI of 
the mapping table and TRIM manage table being updated is 
similar to the description of FIG. 13, and thus its detailed 
description will not be provided. 
0251. In operation S54, an erasing operation for an area 
marked as invalid is requested in parallel to the flash memo 
ries according to a TRIM command. For example, the flash 
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controller 1233 (see FIG. 21) requests an erasing operation 
for the flash memories according to the reset processing order 
of TRIM commands (POT) and the updated mapping table. In 
this case, since the processing order of TRIM commands 
(POT) is reset, the erasing operation may be performed in 
parallel to the flash memories. 
0252. As described above, when the flash memory device 
1200 according to an embodiment of the inventive concept 
includes multiple flash memories, the processing order of 
TRIM commands may be reset. Accordingly, processing of 
the TRIM commands may be performed in parallel to the 
multiple flash memories. As a result, the time taken in pro 
cessing of a TRIM command can be shortened. 
0253) V. Host that Supports TRIM Operation 
0254 FIG. 26 is a block diagram illustrating a memory 
system 200 according to an embodiment of the inventive 
concept. Referring to FIG. 26, the memory system 200 
includes a host 210 and a storage device 220 and the storage 
device 220 includes a control unit and a storage unit 222. 
0255. The host 210 includes a processing unit 211 and a 
driving unit 212. The processing unit 211 controls overall 
operations of the host 210 and the driving unit 212 drives the 
storage device 220 according to a control of the processing 
unit 211. 
0256 The host 100 supports a TRIM operation. The TRIM 
operation processes only metadata about a corresponding file 
in the host 210 when there is a delete request about a specific 
file from a user. In this case, since only metadata of the host 
210 are processed without substantial deletion of data stored 
in the storage unit 222, a user may recognize that a deletion 
operation about a corresponding file is performed quickly. 
0257 To substantially delete the data stored in the storage 
unit 222, the host 210 provides a TRIM command to the 
storage device 220. The TRIM command includes informa 
tion (e.g., address information) for designating a region to be 
substantially deleted. The control unit 221 performs an erase 
operation on the data stored in the storage unit 222 in response 
to the TRIM command. This TRIM command may be defined 
with various names Such as a deallocate command, an unwrite 
command, a deletion command, and a file delete command. 
0258. Furthermore, a unit managing a file in the host 210 
may be different from a unit managing data stored in the 
storage unit 222 of the storage device 220. For example, the 
host 210 may manage a file by a sector unit in terms of a hard 
disk and the storage device 220 may manage data stored in the 
storage unit 222 by a page and/or block unit in terms of a flash 
memory. 
0259. The mismatch of the management units of the host 
210 and the storage device 220 may deteriorate performance 
of the memory system 200. For example, when an erase 
operation is performed on the data stored in the storage unit 
222 in response to a TRIM command from the host 210, the 
mismatch of the management unit may cause massive copy 
and merge operations of data. Accordingly, a life cycle of the 
storage device 220 is shortened and its performance deterio 
rated. 

0260. The host 210 includes a TRIM manage module 213. 
When a TRIM command is provided to the storage device 
220, the TRIM manage module 213 provides only informa 
tion corresponding to a management unit (e.g., a page unit) of 
the storage device 220 among information (e.g., a sector 
address) for designating a region to be deleted. Since the 
TRIM manage module 213 resolves the mismatch of a man 
agement unit between the host 210 and the storage device 
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220, the memory system 200 may prevent the life-shortening 
of the storage device 220 and its performance deterioration. 
0261 VI. Host of Flash Memory System for Resolving 
Mismatch of Management Unit 
0262 FIG. 27 is a block diagram illustrating a flash 
memory system 2000 according to an embodiment of the 
inventive concept. A flash storage device 2200 is shown in 
FIG. 27 as an example of the storage device 220 of FIG. 26. 
0263. Referring to FIG. 27, the flash memory system 2000 
includes a host 2100 and a flash storage device 2200. In 
accordance with an exemplary embodiment the host 2100 
manages a file by a sector unit and the flash storage device 
2200 manages data stored in a flash memory 2210 by a page 
unit. 

0264. The host 2100 includes a TRIM manage module 
2124. The host 2100 resolves the mismatch of a management 
unit between the host 2100 and the flash storage device 2200 
by using the TRIM manage module 1123. Referring to FIG. 
27, the host 2100 includes a processing unit 2110 and a 
driving unit 2120. 
0265. The processing unit (e.g., a central processing unit 
(CPU)) 2110 controls overall operations of the host 2100 and 
the driving unit 2120 drives the storage device 2200 accord 
ing to a control of the processing unit 2110. The driving unit 
2120 may include a memory for driving Software programs of 
the host 2100. 

0266 The driving unit 2120 includes an application 2121, 
a file system 2122, a device driver 2123, a TRIM manage 
module 2124, and a host memory 2125. The application 2121 
may be also called an application program which is Software 
executed on an Operating System (OS). For example, the 
application 2121 is programmed to Support create and erase 
operations of a file. 
0267. The file system 2122 manages a file used in the host 
2100. The file system 2122 may manage a file by a sector or 
cluster unit in terms of a hard disk. Hereinafter, in accordance 
with an exemplary embodiment the file system 2122 manages 
a file used in the host 2100 by a sector unit in terms of a hard 
disk. Here, the sector is the Smallest data management unit 
that the application 2121 may access and typically has a size 
of 512 bytes (B). 
0268 When there is a delete request about a specific file 
from the application 2121, the file system 2122 changes meta 
data of a delete-requested file. Later, when the application 
2121 accesses a corresponding file, the file system 2122 pro 
vides information “the corresponding file was deleted with 
reference to the changed metadata. Additionally, the file sys 
tem 2122 delivers a sector address about the delete-requested 
file to the TRIM manage module 2124. The file system 2122 
and a directory entry structure thereof will be described in 
more detail with reference to FIG. 28. 

0269. The TRIM manage module 2124 receives the sector 
address about a delete-requested file from the file system 
2122. The TRIM manage module 2124 corresponds the deliv 
ered sector address to a page unit of a flash memory. That is, 
the TRIM manage module 2124 selects only a sector address 
corresponding to a page unit of the flash storage device 2200 
from the delivered sector addresses. To substantially delete 
the data stored in the flash memory 2210, the TRIM manage 
module 2124 provides a sector address corresponding to a 
page unit and a TRIM command to the flash storage device 
2200. Moreover, the TRIM manage module 2124 may sepa 
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rately manage a sector address that does not correspond to a 
page unit of the flash storage device 2200 among the delivered 
sector addresses. 
0270. The device driver 2123 is a program allowing the 
flash storage device 2200 to communicate with the host 2100. 
To use the flash storage device 2200, the device driver 2123 
appropriate for the flash storage device 2200 needs to be 
installed at the host 2100. Referring to FIG. 27, the TRIM 
manage module 2124 and the device driver 2123 are realized 
with respectively separate modules. However, this is just an 
exemplary embodiment and the TRIM manage module 2124 
may be built into the device driver 2123. 
0271 The host memory 2125 may temporarily store data 

to be written on the flash storage device 2200 or data read 
from the flash storage device 2200. Additionally, the host 
memory 2125 may be used as a working memory for driving 
the application 2121, the file system 2122, the device driver 
2123, and the TRIM manage module 2124. 
0272. Moreover, the flash storage device 2200 receives a 
TRIM command from the host 2100. The TRIM command 
includes information (e.g., information about a delete-re 
quested sector address) for designating a region to be deleted. 
In this case, the information for designating a region to be 
deleted, which is provided to the flash storage device 2200, 
may correspond to a management unit (e.g., a page unit) of the 
flash storage device 2200 by the TRIM manage module 2124 
of the host 2100. 
0273. The flash storage device 2200 marks a delete-re 
quested region among regions of the flash memory 2210 as 
invalid in response to the TRIM command. The flash storage 
device 2200 performs an erase operation on the invalid 
marked region during an idle time (e.g., an idle time of the 
control unit 2230 occurring when there is no request from the 
host). Referring to FIG. 27, the flash storage device 2200 
includes a flash memory 2210, a buffer memory 2220, and a 
control unit 2230. 
0274 The flash memory 2210 performs an erase opera 

tion, a read operation, and a write operation according to a 
control of the control unit 2230. The flash memory 2210 
includes a plurality of memory blocks. Each memory block 
includes a plurality of pages. In an exemplary embodiment 
three memory blocks 2211,2212, 2213 are shown in FIG. 27. 
In an exemplary embodiment each memory block includes 
four pages. 
0275 A size of each page is greater than that of a sector. 
For example, each page has a size of about 2 Kilo Bytes (KB) 
and each sector has a size of about 512 B. The flash memory 
2210 performs an erase operation by a memory block unit and 
performs a write or read operation by a page unit. 
0276 Moreover, data of one bit or more than two bits may 
be stored in one memory cell of the flash memory 2210. A 
memory cell structure where one bit data may be stored in one 
memory cell may be called a Single Level Cell (SLC) or a 
single bit cell. A memory cell structure where data of more 
than two bits are stored in one memory cell may be called a 
Multi Level Cell (MLC) or a multi bit cell. 
0277. The buffer memory 2220 may temporarily store data 
read from the flash memory 2210 or data provided from the 
host 2100. Additionally, the buffer memory 2220 may be used 
for driving firmware such as an FTL. The buffer memory 
2220 may be realized by DRAM, SRAM, MRAM, or PRAM. 
0278. The control unit 2230 includes a CPU 1231, an FTL 
2232, a flash controller 2233, and a buffer controller 2234. 
The CPU 2231 analyzes and processes a signal inputted from 
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the host 2100. Additionally, the CPU controls the overall 
operations of the flash storage device 2200. 
(0279. The FTL 2232 translates a Logical Address (LA) 
provided from the host 2100 into a Physical Address (PA) of 
the flash memory 2210. For example, the FTL 2232 translates 
a sector address from the host 210 into a page address of the 
flash memory 2210. 
0280 Moreover, the FTL 2232 manages the data stored in 
the flash memory 2210 by a page unit, for example. The FTL 
2232 marks a corresponding page as invalid when all data 
stored in a predetermined page are requested to be deleted by 
a TRIM command. 
0281. The flash controller 2233 controls read, write, and 
erase operations of the flash memory 2210. For example, 
during an idle time of the control unit 2230, the flash control 
ler 2233 controls the flash memory 2210 to perform an erase 
operation about a page marked as invalid. Moreover, the 
buffer controller 2234 controls read and write operations of 
the buffer memory 2220. 
0282 FIG. 28 is a diagram illustrating a directory entry 
structure that the file system 2122 of FIG. 27 generates to 
manage a file. Referring to FIG. 28, the directory entry struc 
ture includes file name, extension, attribute, create date and 
time, starting sector, and a file size. 
(0283. The file system 2122 of FIG.27 changes metadata of 
a delete-requested file when there is a delete request about a 
specific file from the application 2121 of FIG. 27. For 
example, the file system 2122 places E5h, a hexadecimal 
byte, on a file name of a delete-requested file. As another 
example, the file system changes an attribute value of the 
delete-requested file into 0xE5°. This is one special tag and 
means that this file was deleted. Accordingly, when the 
application 2121 accesses a corresponding file later, the file 
system 2122 provides information that the corresponding file 
was deleted previously. Information about the file system 
2122 may be stored in a nonvolatile memory (e.g., the flash 
memory 2210) periodically or during an idle time. 
0284. Furthermore, choice of the file system 2122 may be 
selected according to the OS of the flash memory system 2000 
of FIG. 27. For example, when the flash memory system 2000 
has a Disk Operating System (DOS) or Windows based OS, 
its file system includes a File Allocation Table (FAT) file 
system, a Virtual FAT (VFAT) file system, an extended FAT 
(exFAT) file system, and a New Technology File System 
(NTFS). Windows is a trademark of Microsoft Corporation. 
0285. As another example, when the flash memory device 
1000 has a UNIX based OS, a UNIX File System (UFS) may 
be used. When the flash memory device 1000 has a LINUX 
based OS, a file system for LINUX may be used. When the 
flash memory device 1000 has a mobile OS (e.g., iOS (i.e., OS 
for iPhone and iPad) or android OS), a file system for mobile 
OS may be used. UNIX is a trademark of the industry stan 
dards consortium The Open Group. LINUX is a trademark of 
Linus Torvalds. iOS is a trademark of Cisco Systems. iPhone 
is a trademark under agreement between Cisco Systems and 
Apple Inc. iPad is a trademark of Apple, Inc. 
0286 FIG. 29 is a block diagram illustrating a software 
layer structure of the flash memory system 2000 of FIG. 27. 
Referring to FIG. 29, the software layer structure of the flash 
memory system 2000 includes an application 2121, a file 
system 2122, a TRIM manage module 2124, an FTL 2232, 
and a flash memory 2210. The application 2121, the file 
system 2122, and the TRIM manage module 2124 at the host 
2100 of FIG. 27 may be designated as a high level. The FTL 
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2232 and the flash memory 2210 at the flash storage device 
2200 of FIG. 27 may be designated as a low level. 
0287. The application 2121 delivers a file delete request to 
the file system 2122. The file system 2122 changes metadata 
of a delete-requested file. For example, the file system 2122 
places E5h on the file name of FIG. 28. Accordingly, when 
the application 2121 accesses a corresponding file, the file 
system 2122 may provide information that a corresponding 
file was deleted. The file delete request of the application 
2121 and a metadata change of the file system 2122 may be 
designated as an erase operation in a high level. 
0288 The TRIM manage module 2124 receives a sector 
address Sector ADDR about a delete-requested file from the 
file system 2122. The TRIM manage module 2124 selects a 
sector address corresponding to a page unit of the flash 
memory 2210 from the received sector addresses Sector 
ADDRS. A sector address corresponding to a page unit of the 
flash memory 2210 may be designated as an aligned sector 
address Aligned Sector ADDR. 
0289 Moreover, the TRIM manage module 2124 may 
separately manage sector addresses that do not correspond to 
a page unit of the flash storage device 2200 of FIG. 27 from 
the received sector addresses by using a TRIM manage table. 
0290 Moreover, to substantially delete the data stored in 
the flash memory 2210, the TRIM manage module 2124 
provides a TRIM command TRIM cmd to the FTL 2232. The 
TRIM command TRIM cmd includes an aligned sector 
address Aligned Sector ADDR for designating a delete-re 
quested file. The FTL 2232 translates the aligned sector 
address Aligned Sector ADDR into a page address Page 
ADDR and marks a page to be deleted of the flash memory 
2210 as invalid. 
0291. The flash memory 2210 performs an erase operation 
on the page marked as invalid during an idle time, for 
example. The idle time means a time when there is no request 
to the control unit 2230 of FIG. 27 from the host 2100 of FIG. 
27. As is well known, since the flash memory 2210 performs 
an erase operation by a block unit, the erase operation about 
a page of the flash memory 2210 may be accompanied with 
copy, merge, and block erase operations of data. A marking 
operation of the FTL 2232 and an erase operation of the flash 
memory 2210 may be designated as an erase operation in a 
low level. 
0292 FIG. 30 is a block diagram illustrating an operation 
of the TRIM manage module 2124 of FIG. 27 in more detail. 
Referring to FIG. 30, the TRIM manage module 2124 
receives a sector address Sector ADDR and outputs a sector 
address (i.e., an aligned sector address Aligned Sector 
ADDR) corresponding to a page unit. Information about the 
sector address Sector ADDR and the aligned sector address 
Aligned Sector ADDR may include Start Sector No and it of 
Sectors. 

0293. In more detail, the TRIM manage module 2124 
selects a sector address (i.e., an aligned sector address 
Aligned Sector ADDR) corresponding to a page unit among 
sector addresses Sector ADDRs, with reference to group 
information. Here, the group information means address 
information of sectors corresponding to one page. The TRIM 
manage module 2124 receives group information from a 
mapping table of the FTL 2232. The group information and 
the mapping table will be described in more detail with ref 
erence to FIG. 34. 
0294. Additionally, the TRIM manage module 2124 may 
separately manage a sector address that does not correspond 
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to a page unit among the received sector addresses Sector 
ADDRs. For this, the TRIM manage module 2124 includes a 
TRIM manage table. 
0295 Moreover, information about the TRIM manage 
table may be stored in the host memory 2125 of FIG. 27. In 
this case, various sizes of a region allocated to the TRIM 
manage table in a region of the host memory 2125 may be 
selected. For example, to reduce an overhead of the process 
ing unit 2110 of FIG. 27 according to a sector address man 
agement, a regionallocated to the TRIM manage table may be 
limited to a predetermined size. 
0296. When a region allocated to the TRIM manage table 

is limited to a predetermined size, a size of information about 
a sector address that the TRIM manage table manages may 
exceed a region allocated to the host memory 2125. In this 
case, information about a sector address of the TRIM manage 
table may be managed through a pushing method. The TRIM 
manage module 2124 and operations of the TRIM manage 
module will be described with reference to FIGS. 34 through 
36. 

0297 FIG. 31 is a block diagram illustrating an address 
translation operation of the FTL 2232 of FIG. 27 in more 
detail. Referring to FIG. 31, the FTL 2232 translates an 
aligned sector address Aligned Sector ADDR (i.e., a logical 
address) into a page address Page ADDR (i.e., a physical 
address of the flash memory 2210). 
0298. An address translation of the FTL 2232 may be 
performed through a mapping table. A mapping method typi 
cally includes a page mapping method and a block mapping 
method. The page mapping performs an address translation 
by a page unit (e.g., 2 KB) and the block mapping method 
performs an address translation by a block unit (e.g., 1 MB). 
The address translation through the mapping table will be 
described below in more detail with reference to FIG. 32. 

0299. The address translation of the FTL 2232 is the appli 
cation 2121 of a high level but allows read, write, and erase 
operations performed in the actual flash memory 2210 to look 
like read and write operations of a hard disk device as seen 
from the file system 2122. That is, the FTL 2232 performs an 
emulate function. 

0300 FIG. 32 is a block diagram illustrating an address 
translation through a mapping table. For brief description, 
hereinafter, in accordance with an exemplary embodiment an 
address translation is performed through a page mapping 
method. 

0301 Referring to FIG. 32, the mapping table maps a 
sector address Sector ADDR, i.e., a logical address, into a 
page address Page ADDR, i.e., a physical address. In accor 
dance with an exemplary embodiment four sectors are 
mapped into one page. For example, as shown in FIG. 32, the 
first to fourth sectors Sector1, Sector2. Sector 3, Sector4 may 
be mapped into the third page Page3. 
0302) The mapping table displays whether data stored in a 
page are valid or not through Write State Information (WSI). 
For example, v' of the WSI represents that data stored in a 
page are valid. 
0303. Each of the zeroth to third pages Page0 to Page3 of 
the memory block 2211 in the flash memory 2210 is divided 
into four sub pages Sub Page0 to Sub Page3. In accordance 
with an exemplary embodiment a size of each Sub page is 
identical in each sector and each Subpage corresponds to each 
sector. For example, as shown in FIG.32, the third page Page3 
is divided into four sub pages Sub Page0 to Sub Page3. The 



US 2014/0372685 A1 

four sub pages Sub Page0 to Sub Page3 of the third page 
Page3 correspond to the first to fourth sectors Sector 1 to 
Sector4, respectively. 
0304 Moreover, for convenience of description, like FIG. 
32, in accordance with an exemplary embodiment the first to 
third files Filel, File2, File3 are stored as valid data in the first 
to third pages Page1, Page2, Page3 of the block 2211 in FIGS. 
33 through 36. In this case, in accordance with an exemplary 
embodiment the first file File1 corresponds to the first to fifth 
sectors Sector 1, Sector2. Sector3, Sector4, SectorS and the 
second file File2 corresponds to the sixth to eighth sectors 
Sectoró, Sector7, Sector8, and the third file File:3 corresponds 
to the ninth to twelfth sectors Sector9, Sector 10, Sector 11, 
Sector 12. 

0305 FIG.33 is a view of when the flash memory system 
2000 processes a TRIM command without the TRIM manage 
module 2124 of FIG. 27. That is, in an exemplary embodi 
ment shown in FIG.33 a sector address that does not corre 
spond to a page unit is provided to a flash storage device 2200. 
In accordance with an exemplary embodiment a TRIM com 
mand TRIM cmd including information about a sector 
address of a file File1 is provided. 
(0306 Referring to FIG.33, a TRIM command TRIM cmd 
is provided from the host 2100. The TRIM command TRIM 
cmd includes a sector address for designating a region to be 
deleted in the flash memory 2210. As shown in FIG. 33. 
information about a sector address may be provided as Start 
Sector No and it of Sectors. For example, since the first file 
File1 corresponds to the first to fifth sectors Sector 1 to Sec 
torS, the Start Sector No is 1 and it of Sectors is 5. 
0307. Once the TRIM command TRIM cmd is provided 
from the host 2100, the FTL 2232 of FIG. 27 updates the WSI 
of the mapping table. That is, the WSI of a page correspond 
ing to the received sector address is marked as invalid. In an 
exemplary embodiment, x' of the WSI in FIG.33 means that 
data stored in a corresponding page is invalid. 
0308. In more detail, the first file File1 corresponds to the 

first to fifth sectors Sector1, Sector 2, Sector 3, Sector 4, 
SectorS. In this case, the first to fourth sectors Sector 1, Sector 
2, Sector 3, Sector4 of the first file File1 correspond to the 
third page Page3. Accordingly, the WSI about the third page 
Page3 of the mapping table is marked as invalid. The fifth 
sector SectorS of the first file File1 corresponds to the second 
page Page2. Accordingly, the WSI of the third page Page3 is 
marked as invalid. An erase operation on the second and third 
pages Page2 and Page3 marked as invalid is performed during 
an idle time of the control unit 2230 of FIG. 27. 

0309 Moreover, data corresponding to the fifth sector sec 
torS of the first file File1 are stored in a sub page 0 of the 
second page Page2 and data corresponding to the sixth to 
eighth sectors Sectoró to Sector8 of the second file File2 are 
stored in Sub pages 1 to 3 of the second page Page2. 
0310. Accordingly, the second page Page2 is marked as 
invalid according to a TRIM command TRIM cmd about the 
first file File1, valid data of the second file File2 may be 
deleted together. Accordingly, to prevent valid data of the 
second file File2 from being deleted, the flash memory 2210 
needs to copy data stored in the Sub pages 1 to 3 of the second 
page Page2 into another page (e.g., a page of another block 
2212 of FIG. 27. 

0311. This copy operation may shorten a life cycle of the 
flash memory 2210 due to the increased number of write 
operations. Additionally, a new page storing valid data gen 
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erated through a copy operation may cause the increase of a 
merge operation for generating a free block. 
0312. The host 2100 includes the TRIM manage module 
2124 of FIG. 27. Since the TRIM manage module 2124 
provides a sector address corresponding to a management 
unit of the flash storage device 2200 to the flash storage device 
2200, the above copy operation does not occur. This will be 
described in more detail with reference to FIGS. 34 through 
36. 

0313 FIGS. 34 through 36 are views illustrating a flash 
memory system 2000 generating an aligned sector address 
Aligned Sector ADDR using the TRIM manage module 2124 
of FIG. 27 and processing a TRIM command including the 
aligned sector address Aligned Sector ADDRaccording to an 
embodiment of the inventive concept. 
0314. According to an embodiment of the inventive con 
cept, a host 2100 provides aligned sector address Aligned 
Sector ADDR to a flash storage device 2200. For this, the host 
2100 requests group information to the flash storage device 
2200. The flash storage device 2200 obtains the group infor 
mation from a mapping table and provides this to the host 
2100. Later, when there is a delete request about a predeter 
mined file, the TRIM manage module 2124 of the host 2100 
determines whether the received sector address corresponds 
to a page unit or not with reference to the group information. 
The TRIM manage module 2124 provides a sector address 
corresponding to the page unit and a TRIM command to the 
flash storage device 2200. 
0315. In more detail, FIG. 34 illustrates a procedure that 
group information is transmitted from the mapping table of 
the flash storage device 2200 to the host 2100. Referring to 
FIG. 34, first, the host 2100 request group information to the 
flash storage device 2200. For example, the TRIM manage 
module 2124 of the host 2100 or the processing unit 2110 of 
FIG. 27 may request group information to the flash storage 
device 2200 during power up. 
0316 The flash storage device 2200 provides the group 
information to the host 2100 in response to the group infor 
mation request of the host 2100. Here, the group information 
means address information of sectors corresponding to one 
page. The flash storage device 2200 may obtain the group 
information from the mapping table, for example. 
0317 For example, referring to the mapping table, four 
sectors correspond to one page. That is, the first to fourth 
sectors Sector1, Sector 2, Sector 3, Sector4 correspond to the 
third page Page3 and the fifth to eighth sectors SectorS. Sector 
6, Sector7, Sector8 correspond to the second page Page2, and 
the ninth to twelfth sectors Sector9, Sector 10, Sector 11, 
Sector 12 correspond to the first page Page1. 
0318 Accordingly, in relation to the flash storage device 
2200, the first to fourth sectors, the fifth to eighth sectors, and 
the ninth to twelfth sectors constitute respective groups and 
the sectors in each group provides information (i.e., group 
information) corresponding to one page to the host 2100. The 
group information delivered to the host 2100 may be stored in 
the host memory 1124 of FIG. 27. 
0319 FIGS. 35 and 36 illustrate operations of the TRIM 
manage module 2124 and the FTL 2232 when there is a delete 
request about a predetermined file. Referring to FIG. 35, in 
accordance with an exemplary embodiment the TRIM man 
age module 2124 receives a sector address Sector ADDR 
about a first file. That is, in accordance with an exemplary 
embodiment after an erase operation is performed on the first 
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file File1 in a high level, a sector address Sector ADDR of the 
first file File1 is provided from the file system 2122 of FIG. 
27. 

0320. The TRIM manage module 2124 receives the sector 
address Sector ADDR about the first file File1 from the file 
system 2122. Since the first file File1 corresponds to the first 
to fifth sectors Sector 1, Sector 2, Sector 3, Sector 4, SectorS, 
Start Sector No is 1 and it of Sectors is 5. The TRIM manage 
module 2124 determines whether the received sector address 
corresponds to a page unit or not with reference to group 
information stored in the host memory 2125. 
0321. In more detail, referring to the group information of 
FIG.34, the first to fourth sectors Sector 1, Sector 2, Sector 3, 
Sector4 constitute one group. That is, the first to fourth sectors 
Sector 1, Sector 2, Sector 3, Sector4 corresponds to a page 
unit, i.e., a management unit of the flash storage device 2200. 
On the other hand, the fifth sector SectorS does not corre 
spond to a page unit. 
0322. In this case, the TRIM manage module 2124 gener 
ates a TRIM manage table for managing the fifth sector Sec 
torS that does not correspond to a page unit. The TRIM 
manage table, as shown in FIG. 35, includes group informa 
tion about the fifth sector SectorS and WSI. Since data corre 
sponding to the fifth sector SectorS were deleted in a high 
level, the TRIM manage module 2124 marks the WSI about 
the fifth sector SectorS of the TRIM manage table as invalid. 
0323 Moreover, the first to fourth sectors Sector1, Sector 
2, Sector 3, Sector4 correspond to a page unit. Accordingly, 
the TRIM manage module 2124 provides a sector address 
about the first to fourth sectors Sector 1, Sector 2, Sector 3, 
Sector4 (i.e., Start Sector No is 1 and it of Sectors is 4) and a 
TRIM command TRIM cmd to the flash storage device 2200. 
0324 Since the first to fourth sectors Sector1, Sector 2, 
Sector 3, Sector4 are mapped into the third page Page3, the 
FTL 2232 marks the WSI about the third page Page3 of the 
mapping table as invalid. An erase operation on the third page 
Page3 marked as invalid, for example, is performed during an 
idle time of the control unit 2230 of FIG. 27. In this case, since 
all data stored in the third page Page3 are invalid during an 
erase operation, a copy operation in FIG.33 is not performed. 
0325 Moreover, in response to a subsequent delete 
request about another file, the WSI of a group managed in the 
TRIM manage table may be updated as invalid. In this case, 
since sectors of a corresponding group correspond to a page 
unit, the TRIM manage module 2124 may provide a sector 
address about corresponding sectors to a flash storage device. 
This will be described below in more detail with reference to 
FIG. 36. 

0326 Referring to FIG. 36, in accordance with an exem 
plary embodiment the TRIM manage module 2124 receives a 
sector address Sector ADDR about the second file File2. That 
is, after an erase operation of a high level is performed on the 
second file File2, in accordance with an exemplary embodi 
menta sector address of the second file File2 is provided from 
the file system 2122. 
0327. The TRIM manage module 2124 receives a sector 
address Sector ADDR about the second file File2 from the file 
system 2122. Since the second file File2 corresponds to the 
sixth to eighth sectors Sector6, Sector 7. Sector8, Start Sector 
No is 6 and it of Sectors is 3. The TRIM manage module 2124 
determines whether the received sector address corresponds 
to a page unit with reference to group information stored in 
the host memory 2125. 
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0328 More specifically, referring to FIG. 34, the sixth to 
eighth sectors Sector6, Sector 7. Sector8 do not correspond to 
a page unit. Accordingly, the TRIM manage module 2124 
separately manage the sixth to eighth sectors Sector6, Sec 
tor7, Sector8 by using a TRIM manage table. In this case, the 
TRIM manage table about the fifth to eighth sectors SectorS, 
Sector 6, Sector7, Sector8 is generated in advance by a delete 
request about the first file File 1. Accordingly, the TRIM man 
age module 2124, as shown in FIG. 36, updates the WSI about 
the sixth to eighth sectors Sector6 to Sector8 as invalid. 
0329. In this case, the WSI about the fifth to eighth sectors 
SectorS. Sector 6, Sector7, Sector8 in the same group is all 
invalid. That is, the fifth to eighth sectors SectorS. Sector 6, 
Sector7, Sector8 correspond to a page unit and correspond to 
files deleted in a high level. Accordingly, the TRIM manage 
module 2124 provides a sector address (i.e., Start Sector No is 
5 and it of Sectors is 4) about the fifth to eighth sectors 
SectorS, Sector 6, Sector 7, Sector8 and a TRIM command 
TRIM cmd to the flash storage device 220. In this case, 
information about the fifth to eighth sectors SectorS. Sector 6, 
Sector 7, Sector8 is deleted in the TRIM manage table. 
0330 Moreover, since the fifth to eighth sectors SectorS, 
Sectoró, Sector7, Sector8 are mapped into the second page 
Page2, the FTL 2232 marks the WSI about the second page 
Page2 of the mapping table as invalid. An erase operation on 
the second page Page2 marked as invalid, for example, is 
performed during an idle time of the control unit 2230 of FIG. 
27. Accordingly, an erase operation on the second page Page2 
is performed during an idle time from now on (e.g., an idle 
time of the control unit 2230 of FIG. 27). 
0331. As mentioned above, the TRIM manage module 
2124 of the host 2100 provides only a sector address corre 
sponding to a page unit among sector addresses delivered 
from the file system 2122 to the flash storage device 2200. 
Accordingly, the flash storage device 2200 does not perform 
an unnecessary copy operation like FIG. 33. This means that 
a merge operation caused by an unnecessary copy operation 
may be prevented. That is, the mismatch of a management 
unit between the host 1110 and the flash storage device 1120 
is resolved using the TRIM manage module 2124 of the host 
2100, thereby preventing life shortening and performance 
deterioration of the flash storage device 220. 
0332 Moreover, a memory (e.g., the host memory 2125 of 
FIG. 27) allocated to a TRIM manage table may be limited to 
a predetermined size. In this case, a size of information about 
a sector address managed in the TRIM manage table may 
exceed a size allocated to the host memory 2125. 
0333 When a size of information about a sector address 
managed in the TRIM manage table exceeds a size allocated 
to the host memory 2125, information about a sector managed 
in the TRIM manage table may be deleted through a pushing 
method. That is, information about the oldest sector among 
information about sectors managed in the TRIM manage 
table is deleted and information about a newly-requested 
sector may be managed. 
0334 For example, in accordance with an exemplary 
embodiment information about the first sector Sector 1, the 
fifth sector SectorS, and the ninth sector Sector9 in respec 
tively different groups is managed in the TRIM manage table. 
Additionally, information about the thirteenth sector Sec 
tor13 in another group needs to be managed in the TRIM 
manage table and if information about the thirteenth sector 
Sector 13 is managed, in accordance with an exemplary 
embodiment a size of information about a sector address 
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managed in the TRIM manage table exceeds a size of a region 
allocated in the TRIM manage table. In this case, the TRIM 
manage module 2124 may delete information about the oldest 
first sector Sector1 from the TRIM manage table and may 
manage information about the thirteenth sector Sector 13 may 
be managed in the TRIM manage table. 
0335 FIG.37 is a flowchart of when group information is 
delivered from a mapping table of a flash storage device 2200 
to a host 2100. 
0336. In operation S110, the host 2100 requests group 
information to the flash storage device 2200. For example, the 
host 2100 may request group information to the flash storage 
device 2200 during power up. The flash storage device 2200 
obtains group information for each sector from a mapping 
table in response to the request of the host 2100. 
0337. In operation S120, the group information is stored in 
a host memory 2125 of the host 2100. That is, the flash storage 
device 2200 provides the group information obtained from 
the mapping table to the host 2100 and the host 2100 stores 
the delivered group information in the host memory 2125. 
0338 FIG. 38 is a flowchart illustrating operations of the 
TRIM manage module 2124 of FIG. 27. 
0339. In operation S210, the TRIM manage module 2124 
receives a sector address Sector ADDR from the file system 
2122 of FIG. 27. That is, after an erase operation is performed 
on a predetermined file in a high level, the file system 2122 
provides a sector address Sector ADDR about a correspond 
ing file to the TRIM manage module 2124. 
0340. In operation S220, the TRIM manage module 2124 
determines whether the delivered sector address is a partial 
sector address Partial Sector ADDR or not with reference to 
the group information. Here, the partial sector address Partial 
Sector ADDR means a sector address that does not corre 
spond to a page unit of the flash memory 2210 of FIG. 27. 
0341 If the delivered sector address is not a partial sector 
address (i.e., the delivered sector address corresponds to a 
page unit), the TRIM manage module 2124 provides sector 
address information (i.e., an aligned sector address Aligned 
Sector ADDR) corresponding to a page unit to the flash stor 
age device 2200. If the delivered sector address is a partial 
sector address (i.e., the delivered sector address does not 
correspond to a page unit), operation S240 is performed. 
0342. In operation S240, it is determined whether there is 
a TRIM manage table corresponding to a partial sector 
address Partial Sector or not. If there is no TRIM manage 
table, the TRIM manage module 2124 generates a TRIM 
manage table for managing a partial sector address in opera 
tion S250. If there is a TRIM manage table, the TRIM manage 
module 2124 updates the WSI of the TRIM manage table in 
operation S260. 
(0343. In operation S270, it is determined all the WSI of the 
TRIM manage table is updated or not. That is, the TRIM 
manage module 2124 determines about sectors in the same 
group is all updated as invalid. If all the WSI is updated as 
invalid, the TRIM manage module 2124 provides a sector 
address of a corresponding group (i.e., an aligned sector 
address Aligned Sector ADDR) and a TRIM command TRIM 
cmd to the flash storage device 2200 in operation S280. 
0344 As described above, the flash memory system 2000 
supports a TRIM operation. That is, if there is a delete request 
about a predetermined file, the host 2100 changes metadata of 
the file system 2122 and then notifies a user that a correspond 
ing file is deleted and the flash storage device 2200 performs 
a its Substantial erase operation according to the TRIM com 
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mand TRIM cmd. In this case, the host 2100 resolves the 
mismatch of a management unit between the host 2100 and 
the flash storage device 2200 by using the TRIM manage 
module 2124. 

0345 Furthermore, when an erase operation is performed 
on a plurality of files in a high level, the TRIM manage 
module 2124 may receive a sector address with time differ 
ence. In this case, the TRIM manage module 2124 collects 
address information about the delete-requested sectors and 
may process the collected address information simulta 
neously during an idle time. This will be described in more 
detail with reference to FIGS. 29 and 30. 

0346) VII. Host Collecting Address Information of 
Delete-Requested Sectors 
0347 FIG. 39 is a view that a host collects information 
about sector address provided at respectively different times 
and processes information about the collected sector address. 
Except for collecting information about a sector address, a 
host 2100 described below is similar to host 2100 of FIG. 27. 
Accordingly, hereinafter, differences to the host 2100 of FIG. 
27 will be discussed. Also, like reference numbers refer to like 
elements. 

(0348 Referring to FIG. 39, the first to third sector 
addresses Sector ADDR 1, Sector ADDR 2, Sector 
ADDR 3 are provided to the TRIM manage module 2124. 
Here, the first to third sector addresses Sector ADDR 1, 
Sector ADDR 2, Sector ADDR 3 means sectors addresses 
about respectively different files deleted in a high level. Addi 
tionally, in accordance with an exemplary embodiment the 
first to third sector addresses Sector ADDR 1, Sector 
ADDR 2, Sector ADDR 3 are provided to the TRIM man 
age module 2124 at different times respectively. 
0349 The host memory 2125 includes a sector collection 
area for collecting sector addressed provided. The TRIM 
manage module 2124 temporarily stores the first to third 
sector addresses Sector ADDR 1, Sector ADDR 2, Sector 
ADDR 3 in the sector collection area of the host memory 
2125. During an idle time (e.g., during an idle time of the 
processing unit 2110 of FIG. 27), the TRIM manage module 
2124 provides a sector address corresponding to a page unit 
among the collected first to third sector addresses Sector 
ADDR 1, Sector ADDR 2, Sector ADDR 3 to the flash 
storage device 2200 of FIG. 27. 
0350 For convenience of description, as shown in FIG. 
32, in accordance with an exemplary embodiment the first to 
third sector addresses Sector ADDR 1, Sector ADDR 2. 
Sector ADDR 3 correspond to the first to third files File1 to 
File3, respectively. In this case, since the first to third files 
File1 to File:3 correspond to the first to twelfth sectors Sec 
tor1, Sector2. Sector3, Sector4, SectorS, Sector6, Sector 7, 
Sector8, Sector9, Sector 10, Sector 11, Sector 12 address 
information about the first to twelfth sectors Sector 1, Sector2. 
Sector3, Sector4, SectorS, Sectoró, Sector7, Sector8, Sec 
tor9, Sector 10, Sector 11, Sector 12 is stored in the sector 
collection area. 

0351 Moreover, the first to twelfth sectors Sector1, Sec 
tor2, Sector3, Sector4, SectorS, Sector6, Sector7, Sector8, 
Sector9, Sector 10, Sector 11, Sector 12 correspond to a page 
unit. That is, the first to fourth sectors Sector 1, Sector2. Sec 
tor3, Sector4, the fifth to eighth sectors SectorS. Sector 6, 
Sector7, Sector8, and the ninth to twelfth sectors Sector9. 
Sector 10, Sector 11, Sector 12 constitute respectively groups 
corresponding to each page. 
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0352. Accordingly, during an idle time, the TRIM manage 
module 2124 may provide sector addresses (i.e., Start Sector 
No is 1 and it of Sectors is 12) for the first to twelfth sectors 
Sector 1, Sector2. Sector3, Sector4, SectorS, Sector6, Sec 
tor7, Sector8, Sector9, Sector 10, Sector 11, Sector 12 and a 
TRIM command TRIM cmd to the flash storage device 2200. 
Since the first to third sector addresses Sector ADDR 1, 
Sector ADDR 2. Sector ADDR 3 are processed simulta 
neously, compared to a case that Sector ADDR 1, Sector 
ADDR 2. Sector ADDR 3 are processed separately, a 
transmission time of the TRIM command from the host 2100 
to the flash storage device 2200 may be reduced. 
0353 FIG. 40 is a flowchart illustrating operations when 
sector addresses about respectively different files are col 
lected in the sector collection area of FIG. 39. 
0354) In operation S310, a sector address Sector ADDR is 
provided to the TRIM manage module 2124 of FIG. 39. In 
operation S320, the TRIM manage module 2124 stores the 
received sector address Sector ADDR in a sector collection 
area of the host memory 2125 of FIG. 39. When another 
sector address is received later, the TRIM manage module 
2124 may continuously store a sector address in the sector 
collection area. 
0355 FIG. 41 is a flowchart illustrating operations when a 
sector address collected in the sector collection area of FIG. 
39 is processed during an idle time. 
0356. In operation S410, a Sector Address Process (SAP) 
signal occurs. For example, if there is no request from a user 
during a predetermined time (i.e., an idle time of the process 
ing unit 1000 of FIG. 27), the processing unit 2110 generates 
a SAP signal. 
0357. In operation S420, the TRIM manage module 2124 
provides a sector address (i.e., an aligned sector address 
Aligned Sector ADDR) corresponding to a page unit among 
the collected sector addresses and a TRIM command to the 
flash storage device 2200 of FIG. 27. Since the collected 
sector addresses are processed simultaneously, a transmis 
sion time of a TRIM command from the host 2100 to the flash 
storage device 2200 may be reduced. Since a method of 
processing a sector address of the TRIM manage module 
2124 is similar to that of FIG.38, its detailed description will 
be omitted. 
0358 As described above, when an erase operation is per 
formed on a plurality of files in a high level, sector addresses 
about deleted files may be collected in the sector collection 
area of the host memory 1124. Since the TRIM manage 
module 2124 processes the collected sector addresses simul 
taneously, a transmission time of a TRIM command from the 
host 2100 to the flash storage device 2200 may be reduced. 
0359 VIII. Application Example of Flash Memory Sys 
tem Processing TRIM Command 
0360. The memory system 100, 200 and the flash memory 
system 1000, 2000 according to an embodiment of the inven 
tive concept may be applied to various products. The host 
2100 may include a computer, a digital camera, a mobile 
phone, an MP3 player, a point to multipoint (PMPO commu 
nications device, and a game console. The flash storage 
device 2200 may include a solid state drive (SSD) based on a 
flash memory, a flash memory card, or a flash memory mod 
ule. The host 2100 and the flash storage device 2200 may be 
connected to each other through standardized interfaces Such 
as advanced technology attachment (ATA), serial-ATA 
(SATA), parallel-ATA (PATA), universal serial bus (USB), 
small computer small interface (SCSI), enhanced small disk 
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interface (ESDI), peripheral component interconnection 
(PCI) express, or an integrated drive electronics (IDE) inter 
face. 
0361 FIG. 42 is a view when a host according to an 
embodiment of the inventive concept is applied to a memory 
card. A memory card system 3000 includes a host 3100 and a 
memory card 2200. The host 3100 includes a host controller 
3110 and a host connection unit 3120. The memory card 2200 
includes a card connection unit 3210, a card controller 3220, 
and a flash memory 3230. 
0362. The host connection unit 3120 and the card connec 
tion unit 3210 include a plurality of pins. The plurality of pins 
include a command pin, a data pin, a clock pin, and a power 
pin. The number of pins may vary according to kinds of the 
memory card 2200. As an example, a SD card includes nine 
p1.ns. 
0363. The host 3100 writes data in the memory card 2200 
or reads data stored in the memory card 2200. The host 
controller 3110 transmits a command (e.g., a write com 
mand), a clock signal CLK occurring in a clock generator (not 
shown) of the host 3100, and data DAT to the memory card 
2200 through the host connection unit 3120. 
0364 The card controller 3220 stores data in the memory 
3230 in synchronization with a clock signal occurring in the 
clock generator (not shown) of the card controller 3220, in 
response to the write command received through the card 
connection unit 3210. The memory 3230 stores data trans 
mitted from the host 3100. For example, if the host 3100 is a 
digital camera, it stores image data. 
0365. In FIG. 42, the host controller 3110 may include an 
application program and a file system Supporting a TRIM 
operation and a TRIM manage module. The card controller 
3220 may process a TRIM command in the memory card 
2200 through a FTL. The memory card system shown in FIG. 
42 may support the TRIM operation and the management unit 
matching operation of the TRIM manage module. 
0366 FIG. 43 is a view when a flash memory system 
according to an embodiment of the inventive concept as 
applied to a SSD. Referring to FIG. 43, an SSD system 4000 
includes a host 4100 and an SSD 4200. The SSD 4200 
exchanges a signal with the host 4100 through a signal con 
nector 3231 and receives power through a power connector 
3221. The SSD 4200 includes a plurality of nonvolatile 
memory devices 42.01, 4202. . . . 420m, an SSD controller 
4210, and an auxiliary power supply 4220. 
0367 The plurality of nonvolatile memory devices 42.01, 
4202. . . . 420m are used as storage medium. The plurality of 
nonvolatile memory devices 4201, 4202. . . . 420m may be 
realized with a flash memory device having a large capacity of 
storage ability. In an exemplary embodiment SSD 4200 uses 
a flash memory. 
0368. The plurality of nonvolatile memory devices 42.01, 
4202. . . . 420m may be connected to the SSD controller 4210 
through a plurality of channels CH1, CH2, ... CHn. At least 
one memory device may be connected to one channel. 
Memory devices connected to one channel may be connected 
to the same data bus. At this point, flash defragmentation (i.e., 
physically organizing the contents of the mass storage device 
used to store files into the Smallest number of contiguous 
regions) may be performed in a Super block form connecting 
a plurality of memory blocks as one or in a Super page form 
connecting a plurality of pages as one. 
0369. The SSD controller 4210 exchanges a signal SGL 
with the host 4100 through the signal connector 3231. Here, 
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the signal SGL may include a command, an address, and data. 
The SSD controller 4210 writes data in a corresponding 
memory device or reads data from a corresponding memory 
device according to a command of the host 4100. An internal 
configuration of the SSD controller 4210 will be described in 
more detail with reference to FIG. 44. 
0370. As seen in FIG. 43, the auxiliary power supply 4220 

is connected to the host 4100 through the power connector 
3221. The auxiliary power supply 4220 may be charged while 
receiving power PWR from the host 4100. Moreover, the 
auxiliary power supply 4220 may be placed in or outside the 
SSD 4200. For example, the auxiliary power supply 4220 
may be placed in a main board and may provide auxiliary 
power to the SSD 4200. 
0371 FIG. 44 is a block diagram illustrating a configura 
tion of the SSD controller 4210 of FIG. 43. Referring to FIG. 
44, the SSD controller 4210 includes a nonvolatile memory 
(NVM) interface 4211, a host interface 4212, an error correc 
tion code (ECCO unit 4213, a central processing unit (CPU) 
4214, and a buffer memory 4215. 
0372. The NVM interface 4211 scatters data delivered 
from the buffer memory 4215 into each of the channels CH1, 
CH2, ...CHn. Also, the NVMinterface 4211 delivers the data 
read from the nonvolatile memory devices 42.01, 4202. . . . 
420m into the buffer memory 4215. Here, the NVM interface 
4211 may use an interface method of a NAND flash memory. 
That is, the SSD controller 4210 may perform a program, 
read, or erase operation according to a NAND flash memory 
interface method. 

0373 The host interface 4212 provides an interface 
between the host 4100 and the SSD 4200 in correspondence 
to a protocol of the host 4100. The host interface 4212 may 
communicate with the host 4100 through a universal serial 
bus (USB), a small computer system interface (SCSI), a 
peripheral component interconnect (PCI) express, an 
advanced technology attachment (ATA) interface, a parallel 
AT attachment interface (PATA), a serial AT attachment inter 
face (SATA), and a serial attached SCSI (SAS). Moreover, the 
host interface 4212 may perform a disk emulation function 
allowing the SSD 4200 to be recognized as a hard disk drive 
(HDD). 
0374. The CPU 4214 analyzes and processes a signal SGL 
inputted from the host 4100 of FIG. 44. The CPU 4214 
controls the host 4100 or the nonvolatile memories devices 
4201, 4202. . . . 420m through the host interface 4212 or the 
NVM interface 4211. The CPU 4214 controls operations of 
the nonvolatile memory devices 42.01, 4202. . . . 420m accord 
ing to a firmware for driving the SSD 4200. 
0375. The buffer memory 4215 temporarily stores data 
provided from the host 4100 or data read from the nonvolatile 
memory device. Additionally, the buffer memory 4215 may 
store metadata to be stored in the nonvolatile memory devices 
4201 to 420m or cache data. During a sudden power off 
operation, the metadata or cache data stored in the buffer 
memory 4215 are stored in the nonvolatile memory devices 
4201, 4202, ... 420m. The buffer memory 4215 may include 
DRAM and SRAM. The SSD of FIGS. 43 and 44 may be 
applied to the above-mentioned host. 
0376 FIG. 45 is a block diagram when a flash memory 
system according to an embodiment of the inventive concept 
is realized in a flash memory module. Here, the host such as 
a personal computer (PC), a mobile phone, a personal digital 
assistant (PDA), and a camera may be connected to the flash 
memory module 5100 and then may be used. 
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0377 Referring to FIG. 45, the flash memory module 
5000 may include a memory system 5100, a power supply 
5200, an auxiliary power supply 5250, a CPU 5300, a RAM 
5400, and a user interface 5500. The flash memory module 
5100 of FIG. 45 may be connected to the above-described 
host and then may be used. 
0378 Moreover, as mentioned above, in accordance with 
an exemplary embodiment the host 2100 of FIG.27 manages 
a file by a sector unit and the flash storage device 2200 of FIG. 
27 manages data stored in the flash memory 2210 by a page 
unit. However, this should be understood as only one exem 
plary embodiment. 
0379 For example, the host 2100 may manage a file by a 
cluster unit and the flash storage device 2200 may manage 
data stored in the flash memory 2210 by a block unit or a super 
page including a set of a plurality of pages. A management 
unit of the host 2100 and the flash storage device 2200 may be 
implemented in various ways as desired by a system designer 
or pursuant to a specific data management protocol. 
0380 Moreover, as mentioned above, in accordance with 
an exemplary embodiment a TRIM manage table may be 
stored in the host memory 2125 of FIG. 27. If the host 
memory 2125 is realized with a volatile memory (e.g., 
DRAM), information about the TRIM manage table may be 
lost during Sudden power off. In this case, since information 
about a region that the TRIM manage table is deleted in a high 
level, a user may receive information corresponding data 
was deleted regardless of the loss of information about the 
TRIM manage table. Moreover, it is apparent that the TRIM 
manage table may be stored in a nonvolatile memory (e.g., a 
flash memory). 
0381. A memory system according to an embodiment of 
the inventive concept gives attention to the mismatch between 
a management unit in terms of a hard disk and a management 
unit in terms of a flash memory Such that it prevents massive 
copy and merge operations of valid data, which are caused by 
the mismatch of data management units. Accordingly, the 
memory system in accordance with exemplary embodiments 
of the present inventive concept gives attention to a life 
shortening of a flash memory and the overall performance of 
the memory system. Moreover, the memory system Supports 
a TRIM operation that gives attention to the response speed of 
a flash memory system pursuant to a command of a host. 
0382. The above-disclosed exemplary embodiments are to 
be considered illustrative and not restrictive, and the 
appended claims are intended to cover all such exemplary 
embodiments, modifications and enhancements thereto, and 
other exemplary embodiments. 
What is claimed is: 

1. A data management method of data storage device com 
prising a memory device and a controller, the method com 
prising: 

receiving a trim command including an address informa 
tion associated with data stored in the memory device 
that is no longer required in a host; and 

marking a first portion of the data as invalid and keeping a 
second portion of the data as valid. 

2. The data management method of claim 1, further com 
prising: 

before the marking and keeping, translating the address 
information into a physical address of the memory 
device. 
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3. The data management method of claim 2, wherein the 
first portion of data is mapped into a first physical address and 
the second portion of data is mapped into a second physical 
address, 

wherein the second physical address corresponds to at least 
one of the data management unit. 

4. The data management method of claim 2, whereintrans 
lating the address information is performed by a page unit of 
the memory device. 

5. The data management method of claim 2, wherein the 
marking and keeping is preformed using a mapping table 
associated with the address information and the physical 
address. 

6. The data management method of claim 5, wherein the 
mapping table is managed by a page unit. 

7. The data management method of claim 6, wherein the 
first portion of data is matched with the page unit. 

8. The data management method of claim 6, wherein the 
second portion of data does not match with the page unit. 

9. The data management method of claim 1, wherein if the 
second portion of data is requested by the host, the second 
data is accessible to the host. 

10. The data management method of claim 9, wherein the 
memory device includes a plurality of memory blocks and 
each of the plurality of memory blocks is independently eras 
able, further comprising: 

coping the second portion of the data, requested by the 
controller, from a first memory block storing the second 
portion of the data and the first portion of the data to a 
second memory block; and 

erasing the first memory block. 
11. The data management method of claim 1, further com 

prising: 
generating a trim management table corresponding to a 

page unit of the memory device to keep the second 
portion of data as valid. 

12. The data management method of claim 1, wherein the 
address information comprising a sector address of the data, 
and wherein the sector address comprises a start sector 
address and a number of sectors. 

13. A data storage device comprising: 
a storage unit; and 
a control unit configured to control the storage unit and to 

receive a trim command including an address informa 
tion associated with data stored in the storage unit and 
that is no longer required from a host, 

wherein the control unit configured to keep a first portion of 
the data which do not match with a data management 
unit of the storage unit, as valid and keep and mark a 
second portion of the data other than the first portion. 

14. The data storage device of claim 13, wherein the control 
unit marks the second portion of the data which match with 
the data management unit of the storage unit, as invalid. 

15. The data storage device of claim 14, wherein the second 
portion of the data is erased by the control unit. 

16. The data storage device of claim 13, wherein the control 
unit generates a mapping table configured to translate the 
address information to a physical address of the storage unit, 
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wherein the control unit further generates a manage table 
for managing a storage area associated with the first 
portion of the data. 

17. The data storage device of claim 13, wherein the stor 
age unit comprises at least two flash memories, and when the 
address information is associated with the at least two flash 
memories, the control unit controls processing order of the at 
least two flash memories to operate in parallel. 

18. A data management method of data storage device 
comprising a memory device and a controller including a 
buffer memory, the method comprising: 

receiving a trim command including an address informa 
tion relating to data stored in the buffer memory and no 
longer required from a host; 

marking a first portion of the data as invalid and keeping a 
second portion of the data as valid in the controller; and 

writing the second portion of the data into the memory 
device except the first portion of the data. 

19. The data management method of claim 18, wherein the 
first portion of the data match with a data management unit of 
the memory device. 

20. The data management method of claim 18, further 
comprising: 

generating a manage table for managing a storage area 
associated with the second portion of the data that do not 
match with a data management unit of the memory 
device. 

21. The data management method of claim 20, wherein the 
manage table is updated in the buffer memory so as to con 
trolled in a push scheme. 

22. A data storage device comprising: 
a storage unit including at least one nonvolatile storage 

medium; 
a buffer memory configured to temporarily store data to be 

written in the storage unit; and 
a control unit configured to control the storage unit and the 

buffer memory in response to a trim command including 
an address information associated with data stored in the 
buffer memory and no longer required from a host, 

wherein the control unit configured to mark a first portion 
of the data in the buffer memory as invalid, and keep a 
second portion of the data in the buffer memory as valid, 

wherein the control unit writes the second portion of the 
data into the storage unit. 

23. The data storage device of claim 22, wherein the control 
unit discards the first portion of the data. 

24. The data storage device of claim 22, wherein the control 
unit generates a mapping table that mapping the logical 
address to a physical address of the storage unit, 

wherein the control unit further generates a manage table 
for managing the storage area associated with the second 
portion of the data. 

25. The data storage device of claim 22, wherein the map 
ping table or the manage table are loaded and updated in the 
buffer memory. 

26. The data storage device of claim 22, wherein the first 
portion of the data matches with a data management unit of 
the storage unit and the second portion of the data does not 
match with the data management unit. 
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