
US 20130332690A1 

(19) United States 
(12) Patent Application Publication (10) Pub. No.: US 2013/0332690 A1 

Seo et al. (43) Pub. Date: Dec. 12, 2013 

(54) MEMORY SYSTEMS AND MEMORY (30) Foreign Application Priority Data 
MANAGING METHODS OF MANAGING 
MEMORY IN A UNIT 01? MEMORY CHUNK Jun. 12, 2012 (KR) ...................... .. 10-2012-0062811 

(71) ApplicantszSAMSUNG ELECTRONICS CO., Publication Classi?cation 
LTD., SuWon-si (KR); RESEARCH & 
BUSINESS FOUNDATION (51) Int. Cl. 
SUNGKYUNKWAN UNIVERSITY, G06F 3/06 (2006.01) 
SuWon-si (KR) (52) US. Cl. 

CPC .................................. .. G06F 3/0631 (2013.01) 

(72) Inventors: Dong-Young See, Seoul (KR); Dongkun USPC ........................................................ .. 711/170 
Shin, Seoul (KR) 

(57) ABSTRACT 
(73) Assignees: Research & Business Foundation 

sungkyunkwan University’ suwomsi A method of managing a memory by a unit of memory chunk 
(KR); samsung Electronics Co” Ltd” is provided. The methodincludes managing multiple memory 
suwomsi (KR) chunks according to a chunk tree structure, managing pro 

gram frequencies of the memory chunks of the memory 
(21) App1_NO_j 13/832,144 according to a program of the memory, and allocating the 

memory chunks based on the program frequencies and the 
(22) Filed: Mar. 15, 2013 chunk tree structure. 

192 

‘I20 110 1/60 

Auxi l iary Mai n Modem 
Processor Processor 

1 1r 1 1 80 

< /> 
F1150 (V130 P170 

Nonvo I at i le Cont r0‘ ‘er User 
Main Storage CNT Inter face 

(“\1140 
SCRAM 



Patent Application Publication Dec. 12, 2013 Sheet 1 0f 20 US 2013/0332690 A1 

F1 g . 1 

112 

1/20 1/10 1/60 
Auxiliary Main Modem 
Processor Processor 

A M 1930 

(\J 1 50 @1130 P170 
Nonvolati le Comm‘ ‘er User 
Main Storage CNT Interface 

(“\1140 
SCRAM 



Patent Application Publication Dec. 12, 2013 Sheet 2 0f 20 US 2013/0332690 A1 

Fig. 2 

@ 

Application ~21O 

I 
Operating system ~220 

I 
Memory manager ~230 

Wear leveling unit "V281 

I 
Memory N240 



Patent Application Publication Dec. 12, 2013 Sheet 3 0f 20 US 2013/0332690 A1 

Fig. 3A 

26605 “6 $252 

Addresses 

.3B Fig 

___. ___ : 

wafmoa UB 
6252 

Addresses 



Patent Application Publication Dec. 12, 2013 Sheet 4 0f 20 US 2013/0332690 A1 

Fig. 3C 

26505 “6 6252 

Addresses 

Fig. 3D 

+1~+ 

26505 D6 5252 

Addresses 



Patent Application Publication Dec. 12, 2013 Sheet 5 0f 20 US 2013/0332690 A1 

Fig. 4 

Manage memory chunks according to 
chunk tree structure 

1 
Manage the numbers of programs of 

memory chunks accord i ng to N420 
program of memory 

l 
I locate the memory chunks based on 

the numbers of programs and M480 
the chunk tree structure 



Patent Application Publication Dec. 12, 2013 Sheet 6 0f 20 US 2013/0332690 A1 

@2 E @2 m2 % g % E g 225% :QQZQOIQ cwizvam cwgzv?a 225% 235% 225% 235% Q cwhlzvmis 225g :QQEIZIQ 5.15% w 235mg cmizvolmw N 
5.15% m 

_@>@|_ 

232:5 mm; £55 m @E 



Patent Application Publication Dec. 12, 2013 Sheet 7 of 20 US 2013/0332690 A1 

Fig. 6 
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