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SOLID STATE DRIVE AND A MEMORY ALLOCATION METHOD 

THEREOF 

 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001]   This application claims priority to Korean Patent Application No. 10-2018-0078729 

filed on July 6, 2018 in the Korean Intellectual Property Office, the disclosure of which is 

incorporated by reference herein in its entirety.  

 

TECHNICAL FIELD 

[0002]  The present inventive concept relates to a solid state drive and a memory allocation 

method thereof. 

 

BACKGROUND 

[0003]  Traditionally, a magnetic disk was the primary computer data storage device.  

However, a solid state drive (SSD) device, which uses a non-volatile memory instead of a 

magnetic disk for storage, is increasing being used in computer systems and portable devices. 

[0004]  The non-volatile memory of the SDD device may be a flash memory and may include 

various design considerations.  Such considerations may include strategies for efficiently 

utilizing storage capacity.  For example, when previously stored data values are updated to the 

flash memory, the pages currently storing the data values are internally flagged as invalid and 

the updated data values are stored in new pages. 

[0005]  When the data is deleted, the pages storing the data are similarly flagged as invalid.  

Invalid pages may be recovered via a process called garbage collection.  Garbage collection 

operates at a block level including a plurality of pages.  If the garbage collection waits until 

one block is completely empty (e.g., until all the pages in the block are invalidly flagged), the 

SSD may not have free pages on which to write the data.  Therefore, execution of garbage 

collection requires valid pages to be moved to other blocks from the deletion target block. 

[0006]  Since this garbage collection technique consumes a lot of resources, it can reduce the 

speed and performance of the SSD.   
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SUMMARY 

[0007]  According to an exemplary embodiment of the present inventive concept, there is 

provided a solid state drive comprising a plurality of non-volatile memories, each of the 

non-volatile memories including a channel, the channel including at least one way connected to 

a die; a host interface which receives stream data and stream information from a host; and a 

resource allocator which allocates the stream data to super blocks of the plurality of non-volatile 

memories on the basis of the stream information, wherein a first super block includes a first unit 

super block, and the first unit super block includes a block of a first die corresponding to a first 

channel and connected to a plurality of ways included in the first channel. 

[0008]  According to an exemplary embodiment of the present inventive concept, there is 

provided a solid state drive comprising a plurality of non-volatile memories; and a solid state 

drive controller which receives a plurality of streams and stream information from a host, 

defines a position and a size of a super block in which each of the streams in the non-volatile 

memories is to be stored according to the stream information, and allocates each of the streams 

to its corresponding super block. 

[0009]  According to an exemplary embodiment of the present inventive concept, there is 

provided a memory allocation method of a solid state drive, the method comprising receiving 

stream data and stream information from a host; defining a super block in a non-volatile 

memory on the basis of the stream information, the super block including a unit super block, the 

unit super block corresponding to a channel and including a block of a die connected to a 

plurality of ways included in the channel; and allocating the stream data to the super block. 

[0010]  According to an exemplary embodiment of the present inventive concept, there is 

provided a solid state drive comprising: a plurality of non-volatile memories, each of the 

non-volatile memories including a channel, the channel including at least one way connected to 

a die; a host interface which receives stream data and stream information from a host; and a 

resource allocator which allocates the stream data to blocks of the plurality of non-volatile 

memories according to the stream information, wherein one of the blocks includes a stream 

group, the stream group including a first stream allocated to a first row of a first channel, a 

second stream allocated to a first row of a second channel, a third stream allocated to a first row 

of a third channel and a fourth stream allocated to a first row of a fourth channel, wherein the 

first rows of each of the first, second, third and fourth channels are adjacent to each other. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0011]  The above and other features of the present inventive concept will become more 

apparent by describing in detail exemplary embodiments thereof with reference to the attached 

drawings, in which: 

[0012]  FIG. 1 is a block diagram illustrating a solid state drive system according to an 

exemplary embodiment of the present inventive concept; 

[0013]  FIG. 2 is a block diagram illustrating the non-volatile memory of FIG. 1 in detail; 

[0014]  FIG. 3 is an equivalent circuit diagram illustrating a memory cell array of FIG. 2 in 

detail; 

[0015]  FIG. 4 is an equivalent circuit diagram illustrating the memory cell array of FIG. 2 in 

detail; 

[0016]  FIG. 5 is a block diagram illustrating a solid state drive controller of FIG. 1 in detail; 

[0017]  FIG. 6 is a diagram illustrating a memory allocation operation of a resource allocator of 

FIG. 5; 

[0018]  FIG. 7 is a diagram illustrating the memory allocation operation of the resource 

allocator of FIG. 5; 

[0019]  FIG. 8 is a block diagram illustrating the solid state drive controller of FIG. 1 in detail. 

[0020]  FIG. 9 is an exemplary table illustrating a mapping table of FIG. 8; 

[0021]  FIG. 10 is an exemplary table illustrating a grouping table of FIG. 8; 

[0022]  FIG. 11 is a diagram illustrating a grouping operation of the resource allocator of FIG. 

5; 

[0023]  FIG. 12 is an exemplary diagram illustrating the performance of the resource allocator 

of FIG. 5; 

[0024]  FIG. 13 is a diagram illustrating a command flow between the solid state drive and the 

host of FIG. 1; 

[0025]  FIG. 14 is a diagram illustrating the operation of the solid state drive according to an 

exemplary embodiment of the present inventive concept; 

[0026]  FIG. 15 is a block diagram illustrating a solid state drive according to an exemplary 

embodiment of the present inventive concept; 

[0027]  FIG. 16 is a diagram illustrating the operation of the resource allocator of FIG. 15; 

[0028]  FIG. 17 is a diagram illustrating a command flow between the solid state drive 

including the solid state drive controller and the host of FIG. 15; 
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[0029]  FIG. 18 is a diagram illustrating the operation of the solid state drive according to an 

exemplary embodiment of the present inventive concept; 

[0030]  FIG. 19 is a diagram illustrating the operation of the solid state drive according to an 

exemplary embodiment of the present inventive concept; 

[0031]  FIG. 20 is a flowchart illustrating a memory allocation method of the solid state drive 

according to an exemplary embodiment of the present inventive concept; 

[0032]  FIG. 21 is a flowchart illustrating the super block definition steps of FIG. 20 in detail; 

[0033]  FIG. 22 is a flowchart illustrating a memory allocation method of the solid state drive 

according to an exemplary embodiment of the present inventive concept; and 

[0034]  FIG. 23 is a flowchart illustrating the super block definition steps of FIG. 22 in detail. 

 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0035]  Hereinafter, a solid state drive according to exemplary embodiments of the present 

inventive concept will be described with reference to FIGS. 1 to 13. 

[0036]  FIG. 1 is a block diagram illustrating a solid state drive system according to an 

exemplary embodiment of the present inventive concept. 

[0037]  Referring to FIG. 1, the solid state drive system includes a host 1100 and a solid state 

drive (SSD) 1200. 

[0038]  The solid state drive 1200 may include a plurality of non-volatile memory devices 10, 

11, 12 and 13 and a solid state drive controller 20. 

[0039]  The plurality of non-volatile memory devices 10, 11, 12 and 13 may be used as a 

storage medium of the solid state drive 1200.  Each of the plurality of non-volatile memory 

devices 10, 11, 12 and 13 may include a flash memory device. 

[0040]  The solid state drive controller 20 may be connected to each of the plurality of 

non-volatile memory devices 10, 11, 12 and 13 via a plurality of channels CH1, CH2, CH3 and 

CH4.  In FIG. 1, the number of the channels may be four; however, the present inventive 

concept is not limited thereto.  For example, the solid state drive according to exemplary 

embodiments of the present inventive concept may have three or less channels or five or more 

channels. 

[0041]  A plurality of non-volatile memory devices may be connected to one channel, and the 

number of the plurality of non-volatile memories connected to one channel may be referred to 

as a bank or a way.  Each way may be connected to a single die or chip. 
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[0042]  For example, the first channel CH1 may include a first way W1, a second way W2, a 

third way W3 and a fourth way W4.  The first way W1 is connected to a first die 10_1 and the 

second way W2 may be connected to a second die 10_2.  The third way W3 is connected to a 

third die 10_3, and the fourth way W4 may be connected to a fourth die 10_4.  In other words, 

the first non-volatile memory 10 may include four dies of the first die 10_1, the second die 10_2, 

the third die 10_3 and the fourth die 10_4. 

[0043]  The second channel CH2 is also connected to four ways, e.g., a first way W1, a second 

way W2, a third way W3 and a fourth way W4, and each way may be connected to four dies 

11_1, 11_2, 11_3 and 11_4, respectively.  The second non-volatile memory 11 may include 

the four dies of a first die 11_1, a second die 11_2, a third die 11_3 and a fourth die 11_4. 

[0044]  The third channel CH3 is also connected to four ways, e.g., a first way W1, a second 

way W2, a third way W3 and a fourth way W4, and each way may be connected to four dies 

12_1, 12_2, 12_3 and 12_4, respectively.  The third non-volatile memory 12 may include the 

four dies of a first die 12_1, a second die 12_2, a third die 12_3 and a fourth die 12_4. 

[0045]  The fourth channel CH4 is also connected to four ways, e.g., a first way W1, a second 

way W2, a third way W3 and a fourth way W4, and each way may be connected to four dies 

13_1, 13_2, 13_3 and 13_4, respectively.  The fourth non-volatile memory 13 may include the 

four dies of a first die 13_1, a second die 13_2, a third die 13_3 and a fourth die 13_4. 

[0046]  Although the number of dies connected to one channel is illustrated as four, the present 

inventive concept is not limited thereto.  For example, the number of the plurality of 

non-volatile memories connected to one channel may be eight. 

[0047]  The solid state drive controller 20 may transmit and receive a signal SGL to and from 

the host 1100 via a signal connector SC.  Here, the signal SGL may include commands, 

addresses, data, and the like.  The solid state drive controller 20 may write data to the plurality 

of non-volatile memory devices 10, 11, 12 and 13 in accordance with the command of the host 

1100, or may read data from the plurality of non-volatile memory devices 10, 11, 12 and 13 in 

accordance with the command of the host 1100. 

[0048]  The solid state drive 1200 may further include an auxiliary power supply device 30.  

The auxiliary power supply device 30 may receive input of the power supply PWR from the 

host 1100 via a power supply connector PC and may supply the power to the solid state drive 

controller 20. 
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[0049]  The auxiliary power supply device 30 may be located inside and outside the solid state 

drive 1200.  For example, the auxiliary power supply device 30 may be located on a main 

board and may provide an auxiliary power supply to the solid state drive 1200. 

[0050]  The solid state drive 1200 may further include a volatile memory device 40.  The 

volatile memory device 40 operates as an input/output buffer of the solid state drive controller 

20.  For example, in a write mode, the solid state drive controller 20 may store the data 

received from the host 1100 in the volatile memory device 40, and may write the data stored in 

the volatile memory device 40 to the plurality of non-volatile memory devices 10, 11, 12 and 13.  

Further, in a read mode, the solid state drive controller 20 may store the data read from the 

plurality of non-volatile memory devices 10, 11, 12 and 13 in the volatile memory device 40, 

and may provide the data stored in the volatile memory device 40 to the host 1100. 

[0051]  The volatile memory device 40 may include a Dynamic Random Access Memory 

(DRAM) device.  However, the present inventive concept is not limited thereto. 

[0052]  Each of the plurality of non-volatile memory devices 10, 11, 12 and 13 may include a 

plurality of memory blocks BL1, BL2, BL3 and BL4. 

[0053]  The memory blocks BL1, BL2, BL3 and BL4 of the plurality of non-volatile memory 

devices 10, 11, 12 and 13 may form a single super block SBL.  The super block SBL may be a 

set of the blocks BL1, BL2, BL3 and BL4 which is an erase unit of a particular non-volatile 

memory device.  For example, the super block SBL may be a set of the blocks connected to 

the channels CH1, CH2, CH3 and CH4 that are different from each other. 

[0054]  The solid state drive controller 20 maps a stream and a super block SBL.  When 

supporting a multi-stream, the solid state drive controller 20 may map different super blocks 

SBL for each stream.  The stream and the super block SBL may be mapped on a one-to-one 

basis.  Alternatively, the stream and the super block SBL may be mapped in a one-to-many or 

many-to-one relationship. 

[0055]  Further, the solid state drive controller 20 may operate each of the plurality of memory 

blocks BL1, BL2, BL3 and BL4 included in the plurality of non-volatile memory devices 10, 11, 

12 and 13 in a single level cell (SLC) mode, a multi-level cell (MLC) mode, or a triple level cell 

(TLC) mode. 

[0056]  When the memory blocks BL1, BL2, BL3 and BL4 included in each of the plurality of 

non-volatile memory devices 10, 11, 12 and 13 operate in the SLC mode, the memory cells 

included in a particular memory block may store data of one bit. 
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[0057]  When the memory blocks BL1, BL2, BL3 and BL4 included in each of the plurality of 

non-volatile memory devices 10, 11, 12 and 13 operate in the MLC mode, the memory cells 

included in a particular memory block may store data of two bits. 

[0058]  When the memory blocks BL1, BL2, BL3 and BL4 included in each of the plurality of 

non-volatile memory devices 10, 11, 12 and 13 operate in the TLC mode, the memory cells 

included in a particular memory block may store data of three bits. 

[0059]  The solid state drive controller 20 may dividedly store the plurality data in a memory 

block operating in the SLC mode, a memory block operating in the MLC mode, or a memory 

block operating in the TLC mode, on the basis of an access pattern of the plurality of data 

stored in the plurality of non-volatile memory devices 10, 11, 12 and 13. 

[0060]  Detailed operations of the solid state drive controller 20 will be described later. 

[0061]  FIG. 2 is a block diagram illustrating the non-volatile memory of FIG. 1 in detail. 

[0062]  Referring to FIG. 2, the first to fourth non-volatile memories 10, 11, 12 and 13 of FIG. 

1 may be implemented like the first non-volatile memory 10 of FIG. 2, respectively. 

[0063]  The first non-volatile memory 10 may include a memory cell array 100, an address 

decoder 200, a page buffer circuit 300, a data input/output circuit 400, and a control circuit 500. 

[0064]  The memory cell array 100 may be connected to the address decoder 200 via a string 

selection line SSL, a plurality of word lines WLs, and a ground selection line GSL.  

Furthermore, the memory cell array 100 may be connected to the page buffer circuit 300 via a 

plurality of bit lines BLs. 

[0065]  The memory cell array 100 may include the plurality of memory blocks BL1, BL2, BL3 

and BL4, and each of the plurality of memory blocks BL1, BL2, BL3 and BL4 may include a 

plurality of memory cells connected to a plurality of word lines WLs and a plurality of bit lines 

BLs. 

[0066]  In an exemplary embodiment of the present inventive concept, the memory cell array 

100 may be a three-dimensional memory cell array formed as a three-dimensional (or vertical) 

structure on a substrate.  In this case, the memory cell array 100 may include vertical memory 

cell strings including a plurality of memory cells stacked on each other. 

[0067]  In another exemplary embodiment of the present inventive concept, the memory cell 

array 100 may be a two-dimensional memory cell array formed as a two-dimensional (or 

horizontal) structure on the substrate. 
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[0068]  FIG. 3 is an exemplary equivalent circuit diagram illustrating the memory cell array of 

FIG. 2 in detail. 

[0069]  A memory cell array 100a of FIG. 3 may correspond to the memory cell array 100 of 

FIG. 2.  The memory cell array 100a illustrated in FIG. 3 is a three-dimensional memory cell 

array formed as a three-dimensional structure on a substrate.  For example, a plurality of 

memory cell strings included in the memory cell array 100a may be formed in a direction 

perpendicular to the substrate. 

[0070]  Referring to FIG. 3, the memory cell array 100 may include a plurality of memory cell 

strings NS11, NS12, NS13, NS21, NS22, NS23, NS31, NS32 and NS33 connected between the 

bit lines BL1, BL2 and BL3 and the common source line (CSL).  Each of the plurality of 

memory cell strings NS11 to NS33 may include a string selection transistor (SST), a plurality of 

memory cells (MC1, MC2, MC3, MC4, MC5, MC6, MC7, and MC8) and a ground selection 

transistor (GST). 

[0071]  Although FIG. 3 illustrates that each of the plurality of memory cell strings NS11 to 

NS33 includes eight memory cells (MC1, MC2, ..., MC8), the present inventive concept is not 

limited thereto. 

[0072]  The string selection transistor (SST) may be connected to corresponding string selection 

lines SSL1, SSL2 and SSL3.  The plurality of memory cells (MC1, MC2, ..., MC8) may be 

connected to corresponding word lines (WL1, WL2, WL3, WL4, WL5, WL6, WL7, and WL8), 

respectively.  The ground selection transistor (GST) may be connected to corresponding 

ground selection lines (GSL1, GSL2 and GSL3).  The string selection transistor (SST) may be 

connected to the corresponding bit lines (BL1, BL2 and BL3), and the ground selection 

transistor (GST) may be connected to the common source line (CSL). 

[0073]  The word lines (e.g., WL1) of the same height are commonly connected, and the ground 

selection lines (GSL1, GSL2 and GSL3) and the string selection lines (SSL1, SSL2 and SSL3) 

may be separated, respectively. 

[0074]  Although FIG. 3 illustrates that the memory cell array 100a is connected to eight word 

lines (WL1, WL2, ..., WL8) and three bit lines (BL1, BL2 and BL3), the present inventive 

concept is not limited thereto. 

[0075]  FIG. 4 is an exemplary equivalent circuit diagram illustrating the memory cell array of 

FIG. 2 in detail. 
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[0076]  A memory cell array 100b of FIG. 4 may correspond to the memory cell array 100 of 

FIG. 2.  The memory cell array 100b illustrated in FIG. 4 is a two-dimensional memory cell 

array formed as a two-dimensional structure on a substrate.  For example, a plurality of 

memory cell strings included in the memory cell array 100b may be formed in a direction 

horizontal to the substrate. 

[0077]  Referring to FIG. 4, the memory cell array 100b may include a plurality of memory cell 

strings (NS1, NS2, NS3, ..., NSm). 

[0078]  Each of the plurality of memory cell strings (NS1, NS2, NS3, ..., NSm) may include a 

string selection transistor (SST), a plurality of memory cells (MC) and a ground selection 

transistor (GST) which are connected in series. 

[0079]  The string selection transistors (SST) included in the plurality of memory cell strings 

(NS1, NS2, NS3, ..., NSm) may be commonly connected to the string selection line SSL.  

Memory cells formed in the same row among a plurality of memory cells (MC) included in the 

plurality of memory cell strings (NS1, NS2, NS3, ..., NSm) may be commonly connected to 

corresponding word lines (WL1, WL2, WL3, WL4,..., WL(n-1), WLn).  The ground selection 

transistors (GST) included in the plurality of memory cell strings (NS1, NS2, NS3, ..., NSm) 

may be commonly connected to the ground selection line GSL. 

[0080]  The ground selection transistors (GST) included in the plurality of memory cell strings 

(NS1, NS2, NS3, ..., NSm) may be commonly connected to the common source line (CSL). 

[0081]  The string selection transistors (SST) included in the plurality of memory cell strings 

(NS1, NS2, NS3, ..., NSm) may be connected to the corresponding bit lines (BL1, BL, BL3, …, 

BLm). 

[0082]  Here, n and m each represent a positive integer. 

[0083]  Referring to FIG. 2 again, the control circuit 500 receives the command signal CMD 

and the address signal ADDR from the solid state drive controller 20, and may control a write 

operation, a read operation or an erase operation of the non-volatile memory device 10 on the 

basis of the command signal CMD and the address signal ADDR. 

[0084]  For example, the control circuit 500 may generate control signals CONs on the basis of 

the command signal CMD and may generate a row address R_ADDR and a column address 

C_ADDR on the basis of the address signal ADDR.  The control circuit 500 may provide the 

control signals CONs and the row address R_ADDR to the address decoder 200 and may 

provide the column address C_ADDR to the data input/output circuit 400. 
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[0085]  The address decoder 200 may be connected to the memory cell array 100 via the string 

selection line SSL, the plurality of word lines WLs and the ground selection line GSL. 

[0086]  At the time of the write operation or the read operation, the address decoder 200 may 

determine one of the plurality of word lines WLs as a selection word line, and may determine 

the remaining word lines except the selection word line as non-selection word lines, on the basis 

of the row address R_ADDR provided from the control circuit 500. 

[0087]  The address decoder 200 may receive the word line voltages VWLs used to operate the 

non-volatile memory device 10 from a voltage generation unit arranged inside or outside the 

non-volatile memory device 10.  The word line voltages VWLs may be applied to the plurality 

of word lines WLs via the address decoder 200. 

[0088]  The page buffer circuit 300 may be connected to the memory cell array 100 via a 

plurality of bit lines BLs. 

[0089]  The page buffer circuit 300 may include a plurality of page buffers.  In an exemplary 

embodiment of the present inventive concept, one bit line may be connected to one page buffer.  

In another exemplary embodiment of the present inventive concept, two or more bit lines may 

be connected to one page buffer. 

[0090]  The page buffer circuit 300 may temporarily store the data to be written to the selected 

page at the time of the write operation, and may temporarily store the data read from the 

selected page at the time of the read operation. 

[0091]  The data input/output circuit 400 may be connected to the page buffer circuit 300 via 

the data line DL. 

[0092]  At the time of the write operation, the data input/output circuit 400 receives the write 

data (DATA) from the solid state drive controller 20, and may provide the write data (DATA) 

to the page buffer circuit 300 on the basis of the column address C_ADDR provided from the 

control circuit 500. 

[0093]  At the time of the read operation, the data input/output circuit 400 may provide the read 

data (DATA) stored in the page buffer circuit 300 to the solid state drive controller 20, on the 

basis of the column address C_ADDR provided from the control circuit 500. 

[0094]  An example of the plurality of non-volatile memory devices 10, 11, 12 and 13 included 

in the solid state drive 1200 has been described above with reference to FIGS. 2 to 4, but the 

present inventive concept is limited thereto.  For example, each of the plurality of non-volatile 

memory devices 10, 11, 12 and 13 may be implemented in various forms. 
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[0095]  FIG. 5 is a block diagram illustrating the solid state drive controller of FIG. 1 in detail. 

[0096]  Referring to FIG. 5, the solid state drive controller 20 includes a memory interface 21, a 

host interface 22, an error correction circuit (ECC) 23, a central processing unit (CPU) 24, a 

buffer memory 25, and a resource allocator 26. 

[0097]  The memory interface 21 may scatter data (DATA) transmitted from the buffer memory 

25 to a plurality of channels CH1, CH2, CH3 and CH4.  Further, the memory interface 21 may 

transfer the data (DATA) read from the plurality of non-volatile memory devices 10, 11, 12 and 

13 to the buffer memory 25. 

[0098]  In an exemplary embodiment of the present inventive concept, the memory interface 21 

may use a flash memory interface technique.  In this case, the solid state drive controller 20 

may execute the write operation, the read operation or the erase operation in accordance with 

the flash memory interface technique. 

[0099]  The host interface 22 may permit the interfacing of the solid state drive 1200 to 

correspond to the protocol of the host 1100.  For example, the host interface 22 may 

communicate the command signal CMD, the address signal ADDR, and the data (DATA) with 

the host 1100, using a Universal Serial Bus (USB), a Small Computer System Interface (SCSI), 

a peripheral component interconnect (PCI) express, an advanced technology attachment (ATA), 

a Parallel ATA (PATA), a Serial ATA (SATA), a Serial Attached (SAS) SCS) and the like.  

Further, the host interface 22 may execute a disk emulation function which enables the host 

1100 to recognize the solid state drive 1200 as a hard disk drive (HDD). 

[00100]  The host interface 22 may receive data (DATA) including stream and stream 

information from the host 1100.  This will be explained later in more detail. 

[00101]  The buffer memory 25 may temporarily store data (DATA) provided from the host 

1100 and data (DATA) read from the plurality of non-volatile memory devices 10, 11, 12 and 

13.  In an exemplary embodiment of the present inventive concept, the buffer memory 25 may 

include a volatile memory such as a DRAM and a Static Random Access Memory (SRAM).  

In an exemplary embodiment of the present inventive concept, the buffer memory 25 may be a 

Tightly-Coupled Memory (TCM). 

[00102]  The error correction circuit 23 may generate an error correction code, using the data 

(DATA) written to the plurality of non-volatile memory devices 10, 11, 12 and 13.  The error 

correction code may be stored in a spare area of the plurality of non-volatile memory devices 10, 

11, 12 and 13.  Thereafter, the error correction circuit 23 detects the error of the data (DATA) 
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read from the plurality of non-volatile memory devices 10, 11, 12 and 13, using the error 

correction code, and may correct the detected error. 

[00103]  The central processing unit 24 may analyze and process the command signal CMD and 

the address signal ADDR provided from the host 1100.  The central processing unit 24 may 

communicate with the host 1100 via the host interface 22, and may control the plurality of 

non-volatile memory devices 10, 11, 12 and 13 via the memory interface 21.  The central 

processing unit 24 may control the operation of the plurality of non-volatile memory devices 10, 

11, 12 and 13 on the basis of firmware for driving the solid state drive 1200. 

[00104]  The resource allocator 26 adjusts a resource of the solid state drive 1200 on the basis 

of the stream and stream information received by the host interface 22.  The resource of the 

solid state drive 1200 may be a resource necessary for the solid state drive controller 20 to write 

the data (DATA) to the non-volatile memory devices 10, 11, 12 and 13. 

[00105]  The resource allocator 26 may control the size of the buffer memory 25 allocated to 

the stream on the basis of the stream and the stream information. 

[00106]  The resource allocator 26 may control the size of the volatile memory device 40 

allocated to the stream, on the basis of the stream and stream information.  The volatile 

memory device 40 is located outside the solid state drive controller 20 and may be connected to 

the solid state drive controller 20. 

[00107]  FIG. 6 is a diagram illustrating the memory allocation operation of the resource 

allocator of FIG. 5. 

[00108]  Referring to FIGS. 1, 5 and 6, the resource allocator 26 determines which area of the 

non-volatile memory the stream is located, and allocates each stream to respective positions. 

[00109]  In a host view, a first stream (Stream 1) may be transmitted to the solid state drive 

1200 via the host interface 22.  At this time, the first stream (Stream 1) may have a small size 

unlike a conventional multi-stream device. 

[00110]  For example, the first stream (Stream 1) may be the same size as a unit super block 

USBL.  This will be described later. 

[00111]  An SSD view shows the storage area of the non-volatile memory devices 10, 11, 12 

and 13.  The storage area of the non-volatile memory devices 10, 11, 12 and 13 may include a 

first channel CH1, a second channel CH2, a third channel CH3 and a fourth channel CH4.  

Each of the channels CH1-CH4 is made up of blocks BL of a plurality of rows and a plurality of 
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columns.  In FIG. 6, the block BL may be a portion corresponding to each of the plurality of 

memory blocks BL1, BL2 and BL3, and BL4 of FIG. 1. 

[00112]  One column of the storage area of the non-volatile memory devices 10, 11, 12 and 13 

of the SSD view may mean one die.  In other words, the presence of four rows for each 

channel may mean four dies arranged per channel of FIG. 1. 

[00113]  In FIG. 6, the configuration in which each die has seven blocks BL is illustrated, but 

this is merely exemplary, and the present inventive concept is not limited thereto. 

[00114]  The unit super block USBL may only be disposed in one channel.  In other words, 

the unit super block USBL may only be disposed in one of the first channel CH1, the second 

channel CH2, the third channel CH3 and the fourth channel CH4.  The unit super block USBL 

may include the blocks BL of the plurality of dies in the located channel.  In other words, since 

four dies are located in the fourth channel CH4, a maximum of four blocks BL forming a row 

may be an example of the unit super block USBL.  Hereinafter, the four blocks BL will be 

described as being included in the unit super block USBL for convenience. 

[00115]  The super block SBL may include at least one unit super block USBL.  The super 

block SBL may include at least one unit adjacent super block USBL.  In other words, the super 

block SBL may include the unit super block USBL of the same row located in the adjacent 

channel.  In this case, as long as the super blocks are adjacent to each other, four unit super 

blocks USBL adjacent to each other over four channels CH1-CH4 may form the super block 

SBL. 

[00116]  In addition, the unit super blocks USBL located in the same channel and just below or 

just above each other may form the super block SBL.  For example, the plurality of unit super 

blocks USBL may form a super block SBL horizontally and vertically in two channels. 

[00117]  A super block SBL includes the unit super block USBL located in an adjacent region, 

since the streams allocated to the super block SBL have similar attributes, for example, similar 

survival times (Time-To-Live (TTL)).  Therefore, it is possible to increase the degree of 

concentration of a garbage collection process. 

[00118]  Again, considering the host view, the size of the first stream (Stream 1) may be the 

same as the size of the unit super block USBL.  Therefore, the first stream (Stream 1) may be 

allocated to one of a plurality of unit super blocks USBL.  However, since this is not selected 

by the host 1100, but is instead determined by the solid state drive 1200, the first stream 

(Stream 1) may not be allocated to a location with good write efficiency. 
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[00119]  FIG. 7 is an exemplary diagram illustrating the memory allocation operation of the 

resource allocator of FIG. 5. 

[00120]  Referring to FIGS. 6 and 7, as illustrated in the host view, data (DATA) may be 

divided into multiple streams (Stream 1, Stream 2, Stream 3 and Stream 4) in a data interleaving 

or data striping manner.  In the case of the four streams, best efficiency may be achieved if 

each stream is written to each of the four channels CH1-CH4. 

[00121]  However, as illustrated in FIG. 6, since it is not determined which channel and which 

position the first stream (Stream 1) is allocated, an inefficient arrangement as illustrated in FIG. 

7 is also possible. 

[00122]  For example, when the first stream (Stream 1) is allocated to the first row of the 

second channel CH2, the second stream (Stream 2) is allocated to the second row of the first 

channel CH1, the third stream (Stream 3) is allocated to the third row of the second channel 

CH2, and the fourth stream (Stream 4) is allocated to the first row of the fourth channel CH4, 

since the first stream (Stream 1) and the third stream (Stream 3) need to be written at the same 

time to the second channel CH2, the write performance may not be maximized.  However, a 

solid state drive according to the embodiment of the inventive concept shown in FIG. 5 may 

operate to maximize the write performance.  This will be explained below. 

[00123]  FIG. 8 is a block diagram illustrating the solid state drive controller of FIG. 1 in detail, 

and FIG. 9 is an exemplary table illustrating the mapping table of FIG. 8.  FIG. 10 is an 

exemplary table illustrating the grouping table of FIG. 8. 

[00124]  FIG. 8 is a block diagram illustrating the internal operation of the solid state drive 

controller 20 of FIG. 5.  A mapping table 29, a stream group manager 31, a stream pool 27, a 

physical block pool 28 and the like of FIG. 8 may be functional blocks implemented by the 

central processing unit (CPU) 24, the memory interface 21, and the buffer memory 25 of FIG. 

5. 

[00125]  Referring to FIGS. 1 and 8 to 10, the solid state drive controller 20 may include the 

host interface 22, the stream group manager 31, the stream pool 27, the physical block pool 28, 

the resource locator 26, and the mapping table 29. 

[00126]  The host 1100 may group streams that have similar attributes.  In this case, the 

grouping according to similar attributes may be determined on the basis of which performance 

factor is needed, in consideration of hot/cold attributes of each stream, survival time and the 

like.  In other words, in the case of a stream in which writing and updating are frequently 
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performed, since quick writing is indispensable, it is necessary to have a high performance 

factor.  However, in the case of a stream which requires a long survival time, the performance 

factor may be relatively low. 

[00127]  The host interface 22 may receive stream data and stream information from the host 

1100.  The stream data may be in the form of a stream group.  The stream information may 

include a stream group attribute.  The stream group attribute may be the number of streams 

included in the stream group, and the performance factor. 

[00128]  When the channels of the non-volatile memory devices 10, 11, 12 and 13 are four, the 

maximum number of streams that can be allocated to the blocks having the same number in 

different dies may be four.  In other words, since one stream corresponds to one unit super 

block, the number of streams may be selected from one to four.  The performance factor may 

not be greater than the number of streams.  In other words, if four streams are included in the 

stream group, they may have a maximum of four performance factors and naturally have lower 

performance factors. 

[00129]  The performance factor may be a type of write speed.  In other words, in the case of a 

stream group with a performance factor of 4, four streams are written to four channels and this 

may have the highest efficiency.  When the performance factor is 2, if the number of streams 

is 4, the streams are written to two channels, and the write may be executed slower than the case 

where the performance factor is 4. 

[00130]  The stream group manager 31 may record the grouping table via the stream 

information received from the host 1100.  FIG. 10 illustrates an example of a grouping table.  

In other words, it is possible to know what group a particular stream belongs to.  For example, 

in FIG. 10, group 1 may include streams 1, 2, 3 and 4, group 2 may include streams 5, 6, 7 and 

8, group 3 may include streams 9 and 10 and group 4 may include stream 11. 

[00131]  The stream pool 27 may include stream data received by the host interface 22.  In the 

stream pool 27, streams allocated to the memory are excluded, and only streams that have not 

yet been allocated may remain.  In this embodiment of the present inventive concept, since 

streams exist in the stream group, streams may be added to and excluded from the stream pool 

27 in the unit of a stream group. 

[00132]  The physical block pool 28 may include free blocks remaining in the non-volatile 

memory devices 10, 11, 12 and 13.  The free blocks inside the physical block pool 28 may be 
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excluded from the physical block pool 28 if the resource allocator 26 allocates a stream in the 

stream pool 27 to the physical block pool 28. 

[00133]  The resource allocator 26 may refer to the group information of the streams from the 

stream group manager 31 to define a super block of the physical blocks in the physical block 

pool 28.  The resource allocator 26 may allocate the stream group existing in the stream pool 

27 to the super block SBL. 

[00134]  For example, the resource allocator 26 may determine the size of the super block SBL 

depending on the performance factor.  The performance factor may determine how many 

channels the super block SBL corresponds to or how many unit super blocks USBL the super 

block SBL includes.  In other words, when the performance factor is 4, the super block SBL 

corresponds to four channels and may include four unit super blocks USBL. 

[00135]  Subsequently, the resource allocator 26 may determine the position of the super block 

SBL according to the number of streams included in the stream group.  The position of the 

super block SBL may be determined to be in an empty free block, by considering how many 

channels correspond to the super block SBL.  The number of channels may be determined by 

the size of the super block SBL. 

[00136]  Subsequently, the resource allocator 26 may allocate the stream group to the 

determined super block SBL. 

[00137]  The resource allocator 26 may transfer the current status of the grouping received from 

the stream group manager 31 to the host interface 22, and the host interface 22 may transmit the 

stream group information to the host 1100. 

[00138]  The mapping table 29 may record which physical block the stream is allocated to 

when the stream is allocated.  The mapping table 29 may be updated with updating of the 

stream allocation.  FIG. 9 is an exemplary view of the mapping table 29.  For example, as 

shown in FIG. 9, the first stream corresponds to physical blocks 0, 4, 8, 12, … and the second 

stream corresponds to physical blocks 1, 2, 9, 10, … 

[00139]  FIG. 11 is a diagram illustrating the grouping operation of the resource allocator of 

FIG. 5. 

[00140]  Referring to FIGS. 8 and 11, in the host view, the host 1100 may group and transmit 

multiple streams. 
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[00141]  For example, the first to fourth streams (Streams 1, 2, 3 and 4) may belong to a first 

stream group (Stream Group 1).  The first stream group (Stream Group 1) includes four 

streams as stream information and may have a performance factor of 4. 

[00142]  The fifth to eighth streams (Streams 5, 6, 7 and 8) may belong to a second stream 

group (Stream Group 2).  The second stream group (Stream Group 2) includes four streams as 

stream information and may have a performance factor of 2. 

[00143]  The ninth and tenth streams (Streams 9 to 10) may belong to the third stream group 

(Stream Group 3).  The third stream group (Stream Group 3) includes two streams as stream 

information, and may have a performance factor of 2. 

[00144]  An eleventh stream (Stream 11) may not belong to the fourth stream group or any 

group (No Group).  In such a case, its stream information may not be separately required. 

[00145]  Since the first stream group (Stream Group 1) includes four streams and the 

performance factor is 4, it may be allocated to the first super block SBL1 corresponding to the 

four channels CH1-CH4 by the resource allocator 26. 

[00146]  Since the second stream group (Stream Group 2) includes four streams but has a 

performance factor of 2, it may be allocated to the second super block SBL2 corresponding to 

the two channels CH1 and CH2 by the resource allocator 26. 

[00147]  Since the third stream group (Stream Group 3) includes two streams and has a 

performance factor of 2, it may be allocated to the third super block SBL3 corresponding to the 

two channels CH3 and CH4 by the resource allocator 26. 

[00148]  Since the eleventh stream (Stream 11) does not constitute a group, it may be allocated 

to the fourth super block SBL4 corresponding to one channel, e.g., CH1, by the resource 

allocator 26.  The fourth super block SBL4 may include only a single unit super block. 

[00149]  FIG. 12 is an exemplary diagram illustrating the performance of the resource allocator 

of FIG. 5. 

[00150]  Referring to FIGS. 8 and 12, the first to fourth streams (Streams 1, 2, 3 and 4) may be 

specified as a single stream group.  In such a case, the resource allocator 26 recognizes that the 

group includes the four streams and the performance factor is 4.  Therefore, the resource 

allocator 26 may write the stream group to the four respective channels.  This may be a 

method in which the four streams are most efficiently and quickly written. 

[00151]  In the case of conventional multi-stream applications, although the sizes of the streams 

requested by the hosts are different, since the super blocks containing all the dies of all the 



 

18 
 

channels are allocated, the efficiency of memory management may be low.  Additionally, 

since they do not manage which channel region a stream is allocated to, a stream may be 

allocated to a channel having the same super block, and thus, write performance is lowered. 

[00152]  In contrast, the solid state drive according to exemplary embodiments of the present 

inventive concept may execute the memory allocation operation with high efficiency all the 

time, irrespective of the size of the stream group which changes depending on the number of 

streams.  In addition, for a stream which may be written at relatively low performance, it is 

possible to implement an optimized resource allocation by adjusting the speed to be low. 

[00153]  FIG. 13 is a diagram illustrating a command flow between the solid state drive and the 

host of FIG. 1. 

[00154]  Referring to FIGS. 1 and 13, the host 1100 first queries the solid state drive 1200 

about the stream status (1). 

[00155]  Subsequently, the solid state drive 1200 responds to the host 1100 about the current 

status of the stream (2).  At this time, the current status of the stream may include information 

on the group of the current stream and whether or not the memory of the stream group can be 

allocated. 

[00156]  Subsequently, the host 1100 transmits the stream information of the stream group (3).  

At this time, the stream information may include the performance factor, the number of streams 

included in the stream group, IDs of each stream, and the like. 

[00157]  Subsequently, data of multiple streams may be made up of the same group and may be 

transferred to the solid state drive 1200 (4). 

[00158]  Next, the host 1100 may optionally reconstruct a stream group (5).   

[00159]  The solid state drive according to the embodiment just described may perform an 

efficient light operation by performing grouping on the basis of the attributes of streams.  In 

other words, in the case of a stream group with a high performance factor, it is possible to 

perform the write operation at high speed by way of the parallel write operation of each channel.  

However, in the case of a stream group with a low performance factor, only some channels may 

be used for the write operation to thereby efficiently utilize resources.  Therefore, the 

performance of the write operation of the solid state drive 1200 may operate at the optimum 

speed. 
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[00160]  Hereinafter, the solid state drive according to exemplary embodiments of the present 

inventive concept will be described with reference to FIGS. 1, 8, and 14.  Elements and/or 

functions described above with reference to the figures may be omitted. 

[00161]  FIG. 14 is a diagram illustrating the operation of a solid state drive according to an 

exemplary embodiment of the present inventive concept. 

[00162]  Referring to FIGS. 1, 8, and 14, the host 1100 may define upper groups including 

groups already defined while grouping. 

[00163]  For example, in the host view, the fourth stream group (Stream Group 4) may be an 

upper group which includes the second stream group (Stream Group 2) and the third stream 

group (Stream Group 3).  In this case, the resource allocator 26 allocates the second stream 

group (Stream Group 2) to the second super block SBL2 corresponding to the two channels 

CH1 and CH2, and allocates the third stream group (Stream Group 3) to the third super block 

SBL3 corresponding to the two channels CH3 and CH4.  This may happen because the 

performance factor of the second stream group (Stream Group 2) and the third stream group 

(Stream Group 3) is 2. 

[00164]  Therefore, the fourth stream group (Stream Group 4) may include two streams (stream 

groups 2 and 3) and may have a performance factor of 2.  Therefore, the second stream group 

(Stream Group 2) and the third stream group (Stream Group 3) which are elements of the fourth 

stream group (Stream Group 4) are allocated to channels different from each other.  Therefore, 

the fourth super block SBL4 may include a second super block SBL2 corresponding to the first 

channel CH1 and the second channel CH2, and a third super block SBL3 corresponding to the 

third channel CH3 and the fourth channel CH4 different from the second super block SBL2. 

[00165]  In this embodiment, it is possible to maximize the performance of the write operation 

of the solid state drive among the groups through efficient resource distribution. 

[00166]  Hereinafter, the solid state drive according to an exemplary embodiment of the present 

inventive concept will be described with reference to FIGS. 1 and 15 to 17.  Elements and/or 

functions described above with reference to the figures may be omitted. 

[00167]  FIG. 15 is a block diagram illustrating the solid state drive according to an exemplary 

embodiment of the present inventive concept, and FIG. 16 is a diagram illustrating the operation 

of the resource allocator in FIG. 15. 

[00168]  Referring to FIGS. 1 and 15 to 17, the host 1100 may not group the streams.  In this 

case, the streams are not determined to have the same size and may be determined to have 
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different sizes.  The extent size of the stream may be, e.g., an integer multiple of a unit super 

block. 

[00169]  The host interface 22 may receive the stream information, in other words, the stream 

attributes, from the host 1100.  At this time, the stream attributes may include the extent size 

of the stream and the performance factor. 

[00170]  The resource allocator 26 may determine the size of the super block, depending on the 

performance factor.  The resource allocator 26 may determine the position of the super block 

SBL depending on the extent size of the stream. 

[00171]  Since the first stream (Stream 1) has an extent size of 4 which is four times the unit 

super block and a performance factor of 4, the first stream (Stream 1) may be allocated to the 

first super block SBL1 corresponding to four channels CH1-CH4 by the resource allocator 26.  

Since the second stream (Stream 2) has an extent size of 4 which is four times the unit super 

block and the performance factor is 2, the second stream (Stream 2) may be allocated to the 

second super block SBL2 corresponding to the two channels CH1 and CH2 by the resource 

allocator 26. 

[00172]  Since the third stream (Stream 3) has an extent size of 2 which is twice the unit super 

block, and a performance factor of 2, the third stream (Stream 3) may be allocated to the third 

super block SBL3 corresponding to the two channels CH3 and CH4 by the resource allocator 26.  

Since the fourth stream (Stream 4) has an extent size of 1 which is equal to the size of the unit 

super block, and a performance factor of 1, the fourth stream (Stream 4) may be allocated to the 

fourth super block SBL4 corresponding to one channel CH1 by the resource allocator 26. 

[00173]  FIG. 17 is a diagram illustrating a command flow between the solid state drive and the 

host including the solid state drive controller of FIG. 15. 

[00174]  Referring to FIGS. 1 and 17, first, the host 1100 queries the solid state drive 1200 

about the stream attributes (1). 

[00175]  Subsequently, the solid state drive 1200 responds to the host 1100 about the current 

status of the stream (2).  In this case, the stream attributes may include information on a list 

representing the attributes of the current stream and whether or not the memory can be allocated 

depending on the stream attributes. 

[00176]  Subsequently, the host 1100 transmits the stream information on the stream attributes 

(3).  The stream information may include a performance factor, an extent size of the stream, 

IDs of each stream, and the like. 
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[00177]  Subsequently, the data of the stream may be transferred to the solid state drive 1200 as 

a single stream (4). 

[00178]  Next, the host 1100 may optionally reset the stream attributes (5).   

[00179]  The solid state drive according to the present embodiment may efficiently allocate and 

write a stream of a single attribute to the memory, depending on its size and the performance 

factor.  In other words, as stream sizes vary, it is possible to prevent unnecessary actions while 

maintaining the write performance with maximum efficiency depending on the performance 

factor. 

[00180]  Further, in the present embodiment, since the host 1100 does not need to perform a 

grouping, a computation amount of the host 1100 can be reduced.  For example, since the 

resource allocator 26 of the solid state drive controller 20 handles such computations, the 

burden on the host 1100 can be reduced. 

[00181]  Hereinafter, the solid state drive according to an exemplary embodiment of the present 

inventive concept will be described with reference to FIGS. 1, 15 and 18.  Elements and/or 

functions described above with reference to the figures may be omitted. 

[00182]  FIG. 18 is a diagram illustrating the operation of the solid state drive according to an 

exemplary embodiment of the present inventive concept. 

[00183]  Referring to FIGS. 1, 15, and 18, a solid state drive 1200 according to an exemplary 

embodiment of the present inventive concept may completely specify the address of the 

physical block at the host 1100. 

[00184]  In other words, the host 1100 may directly specify and transmit the addresses of the 

physical blocks of each stream as stream information.  For example, the first stream (Stream 1) 

may be written to the first super block SBL1, and the second stream (Stream 2) may be written 

to the second super block SBL2.  The third stream (Stream 3) may be written to the third super 

block SBL3, and the fourth stream (Stream 4) may be written to the fourth super block SBL4.  

These first to fourth super blocks (SBL1 to SBL4) may be blocks specified by the host 1100. 

[00185]  To accomplish this, the host 1100 knows all kinds of information about the physical 

block of the solid state drive 1200 beforehand.  For example, the host 1100 knows that the 

physical block address of the first stream (Stream 1) is 1, 8, 15, … 

[00186]  Therefore, in the present embodiment, since the solid state drive 1200 does not need to 

intervene in the memory allocation at all, the write speed of the solid state drive 1200 may 

become very fast. 
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[00187]  Hereinafter, the solid state drive according to an exemplary embodiment of the present 

inventive concept will be described with reference to FIGS. 1, 15, and 19.  Elements and/or 

functions described above with reference to the figures may be omitted. 

[00188]  FIG. 19 is a diagram illustrating the operation of the solid state drive according to an 

exemplary embodiment of the present inventive concept. 

[00189]  Referring to FIGS. 1, 15 and 19, the solid state drive 1200 according to an exemplary 

embodiment of the present inventive concept completely specifies the address of a physical 

block at the host 1100, and the extent sizes of each stream may be the same. 

[00190]  In other words, the host 1100 may directly specify and transmit the addresses of the 

physical blocks of each stream as stream information.  For example, the first stream (Stream 1) 

may be written to the first super block SBL1, and the second stream (Stream 2) may be written 

to the second super block SBL2.  The third stream (Stream 3) may be written to the third super 

block SBL3, and the fourth stream (Stream 4) may be written to the fourth super block SBL4.  

These first to fourth super blocks SBL1 to SBL4 may be blocks specified by the host 1100. 

[00191]  In this embodiment, since the sizes of each stream are the same, similar streams may 

be allocated to adjacent positions.  For example, the first super block SBL1 and the third super 

block SBL3 may be arranged to be adjacent to each other when the first stream (Stream 1) and 

the third stream (Stream 3) have similar attributes.  This may have substantially the same 

effect as grouping performed by the host 1100. 

[00192]  To accomplish this, the host 1100 may know all kinds of information about the 

physical block of the solid state drive 1200 beforehand. 

[00193]  In the present embodiment, since the solid state drive 1200 does not need to intervene 

in the memory allocation at all, the write speed of the solid state drive 1200 may become very 

fast. 

[00194]  Hereinafter, referring to FIGS. 1, 8, and 11 to 21, a memory allocation method of a 

solid state drive according to an exemplary embodiment of the present inventive concept will be 

described.  Elements and/or functions described above with reference to the figures may be 

omitted. 

[00195]  FIG. 20 is a flowchart illustrating the memory allocation method of the solid state 

drive according to an exemplary embodiment of the present inventive concept, and FIG. 21 is a 

flowchart illustrating the super block definition steps of FIG. 20 in detail. 

[00196]  First, referring to FIG. 20, stream group and stream information are received (S100). 
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[00197]  For example, referring to FIGS. 1, 8, and 11, the host interface 22 may receive stream 

data and stream information from the host 1100.  Here, the stream data may include a stream 

group.  The stream information may include a stream group attribute.  The stream group 

attribute may be the number of streams included in the stream group, and the performance 

factor. 

[00198]  Referring to FIG. 20 again, the super block SBL is defined (S200). 

[00199]  Referring to FIG. 21, first, the size of the super block SBL is determined in 

consideration of the number of streams and the performance factor (S210). 

[00200]  For example, referring to FIGS. 1, 8 and 11, the resource allocator 26 may determine 

the size of the super block SBL depending on the performance factor.  The performance factor 

may determine how may channels the super block SBL corresponds to or how many unit super 

blocks USBL the super block SBL includes.  In other words, when the performance factor is 4, 

the super block SBL corresponds to four channels and may include four unit super units USBL. 

[00201]  Referring to FIG. 21 again, the position of the super block SBL is determined (S220). 

[00202]  For example, referring to FIGS. 1, 8, and 11, the resource allocator 26 may determine 

the position of the super block SBL depending on the number of streams included in the stream 

group.  The position of the super block SBL may be determined to be in an empty free block, 

in considering how may channels the size of the super block SBL corresponds to. 

[00203]  Referring to FIG. 20 again, the stream group is allocated to the super block (S300). 

[00204]  For example, referring to FIGS. 1, 8, and 11, the resource allocator 26 may allocate the 

stream group to the determined super block SBL. 

[00205]  Hereinafter, referring to FIGS. 1, 15, 16, 22, and 23, the memory allocation method of 

the solid state drive according to an exemplary embodiment of the present inventive concept 

will be described.  Elements and/or functions described above with reference to the figures 

may be omitted. 

[00206]  FIG. 22 is a flowchart illustrating the memory allocation method of the solid state 

drive according to an exemplary embodiment of the present inventive concept, and FIG. 23 is a 

flowchart illustrating the super block definition steps of FIG. 22 in detail. 

[00207]  First, referring to FIG. 22, the stream and stream information are received (S101). 

[00208]  For example, referring to FIGS. 1, and 16, the host interface 22 may receive the stream 

information, in other words, the stream attribute, from the host 1100.  At this time, the stream 

attribute may include the extent size of the stream and the performance factor. 
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[00209]  Referring to FIG. 22 again, the super block SBL is defined (S200). 

[00210]  Referring to FIG. 23, first, the size of the super block SBL is first determined in 

consideration of the extent size of the stream and the performance factor (S211). 

[00211]  For example, referring to FIGS. 1, 15 and 16, the resource allocator 26 may determine 

the size of the super block SBL, depending on the performance factor. 

[00212]  Referring to FIG. 23 again, the position of the super block SBL is determined (S221). 

[00213]  For example, referring to FIGS. 1, 15 and 16, the resource allocator 26 may determine 

the position of the super block SBL, depending on the extent size of the stream. 

[00214]  Referring to FIG. 22 again, the stream group is allocated to the super block SBL 

(S301). 

[00215]  For example, referring to FIGS. 1, 15 and 16, the resource allocator 26 may allocate 

the stream to the determined super block SBL. 

[00216]  While the present inventive concept has been particularly illustrated and described 

with reference to exemplary embodiments thereof, it will be understood by those of ordinary 

skill in the art that various changes in form and detail may be made therein without departing 

from the spirit and scope of the present inventive concept as defined by the following claims. 
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What is claimed is: 

1. A solid state drive, comprising: 

a plurality of non-volatile memories, each of the non-volatile memories including a 

channel, the channel including at least one way connected to a die; 

a host interface which receives stream data and stream information from a host; and 

a resource allocator which allocates the stream data to super blocks of the plurality of 

non-volatile memories on the basis of the stream information, 

wherein a first super block includes a first unit super block, and 

the first unit super block includes a block of a first die corresponding to a first channel 

and connected to a plurality of ways included in the first channel. 

 

2. The solid state drive of claim 1, wherein the stream data is a first stream group 

including a first stream, and 

the resource allocator allocates the first stream to the first unit super block. 

 

3. The solid state drive of claim 2, wherein the stream information includes a 

number of streams included in the first stream group, and a performance factor of the first 

stream group. 

 

4. The solid state drive of claim 3, wherein the resource allocator determines how 

many unit super blocks the first super block includes based on the number of the streams and 

the performance factor. 

 

5. The solid state drive of claim 3 or claim 4, wherein the number of the streams is 

larger than or equal to the performance factor. 

 

6. The solid state drive of any one of claims 2 to 5, further comprising: 

a stream group manager which stores information about the first stream group to which 

the first stream belongs. 

 

7. The solid state drive of any one of claims 2 to 6, wherein the stream data is an 

upper stream group including the first stream group and a second stream group, and 
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the second stream group includes a second stream. 

 

8. The solid state drive of claim 1, wherein the stream data includes a single stream, 

and 

the resource allocator allocates the stream to the first super block. 

 

9. The solid state drive of claim 8, wherein the stream information includes an 

extent size of the stream and a performance factor of the stream. 

 

10. The solid state drive of claim 9, wherein the resource allocator determines how 

many unit super blocks the first super block includes based on the extent size of the stream and 

the performance factor of the stream. 

 

11. The solid state drive of claim 1, wherein the stream data includes a single stream, 

and 

the stream information includes an allocation position of the stream. 

 

12. A solid state drive, comprising: 

a plurality of non-volatile memories; and 

a solid state drive controller which receives a plurality of streams and stream 

information from a host, defines a position and a size of a super block in which each of the 

streams in the non-volatile memories is to be stored according to the stream information, and 

allocates each of the streams to its corresponding super block. 

 

13. The solid state drive of claim 12, wherein the solid state drive controller 

includes: 

a host interface which receives the streams and the stream information from the host, 

and 

a resource allocator which allocates each of the streams to its corresponding super block 

according to the stream information. 
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14. The solid state drive of claim 13, wherein the solid state drive controller includes 

a mapping table in which the super blocks to which each of the streams is allocated are 

recorded. 

 

15. The solid state drive of claim 13 or claim 14, wherein the stream data is a stream 

group including a stream, and 

the solid state drive controller further includes a stream group manager that associates 

the stream group to the stream. 

 

16. A memory allocation method of a solid state drive, the method comprising: 

receiving stream data and stream information from a host; 

defining a super block in a non-volatile memory on the basis of the stream information, 

the super block including a unit super block, the unit super block corresponding to a channel 

and including a block of a die connected to a plurality of ways included in the channel; and 

allocating the stream data to the super block. 

 

17. The memory allocation method of the solid state drive of claim 16, wherein the 

stream data includes stream groups each of the stream groups including a plurality of streams, 

and 

the stream information is a number of streams included in the stream groups and a 

performance factor. 

 

18. The memory allocation method of the solid state drive of claim 16, wherein the 

stream data includes one stream, 

the stream information is an extent size of the stream and a performance factor. 

 

19. The memory allocation method of the solid state drive of claim 16, wherein the 

stream data includes one stream, and 

the stream information includes an allocation position of the stream. 

 

20. The memory allocation method of the solid state drive of any one of claims 16 to 

19, further comprising: 
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before receiving the stream information, 

receiving an inquiry about a current status of a stream from the host; and 

responding to the host about the current status of the stream. 

 




