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METHODS FOR PRIORITY WRITES IN A SSD (SOLID STATE DISK) SYSTEM AND
APPARATUSES USING THE SAME
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An embodiment of a method for priority writes in a SSD (Solid State Disk) system is introduced to
comprise the following steps, performed by a processing unit. A priority write command is received, which
instructs to program first data with a length shorter than a page length into a storage unit. After that, a buffer
controller is directed to store the first data from the next available sub-region associated with a priority write
along a first direction. A non-priority write command is received, which instructs to program second data
with a length shorter than a page length into the storage unit. After that, the buffer controller is directed to
store the second data from the next available sub-region associated with a non-priority write along a second

direction.
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EE

Methods for priority writes in a SSD (Solid State

Disk) system and apparatuses using the same

[

[0001] A ZBABEN —EHRUNELEBEE > BHE &
EHEERASNEBERATEURFERZAEANEE
CEIESE D

[0002] Bk PO 5C 18 48 45 B 38 ¥ 47 & NORR B4 % B 81 NAND

WANEE - NORRRAEELBEWEINEE > W o iz ik Wiz =
AT Az sk - H U BINORM G 45 B A £ #£ & (host) »
MM BENORREENEMNM LES#ENZ LI W
Bt KM > NANDRRIJEBEWIEEHREIN > M- F I F -
NANDHR A K E A B NORREE — % » 1 DL7F B (E A B8 #
firtk » ERERMEER AFIIHALIT 4 (bytes)Hy (B 5 NAND
WIEET - HELEFEFE Koy S (command)Ay 35 A (40 - EE -
AHKEBRE) UDERERG S O ML - iz 47 5 & —
HEHEERANZEETN —EZAFENRNERKX —EHE
BWERMNERBRETN - EXRBREENRNERNS) - HEE
NANDR & B & F & fﬁﬁ@qﬁn(memory cells) b 58 Hl 8¢ 55
AZSENBEER E-BENEHNREIFENINESTNE
7 2% (buffer)f® - & b i I 2 HUER 5% (strobe signal)ﬂlﬁﬁii&%‘i&j
(clock out) N » BEEH TR ITHE F L (words) FEHE
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(03] EABARRAEEERAGNEEHRE » fli
GHEAG BEAGEREENEENTEE A TRAN
S MG H BT AR R R S BB B S H A
R (T T AT B HE - 4271 7 5 (throughput) I F B » B % @ 15 %
iEE (latency) » MRLER  HAFHOHRER  —EFER
fRERFIRE—BEE - REGOEHER S EHAD &
B % B3 # %% (two phase commit) | B % » #§ 2 B 17 % & {F O
s (redo log)i B3 (flush) B 3 © 2 ERERHRTEENEHN
T AT EFHENEACETACEELMOE AR
% MELEBAFENBSRELEREENEAFELETSH
VI om g o DR - R —E B R W AR A G0 B 2
AT ELRE AR AN ST > DA AL
(SR |

(0004 7 & B 7 2 i 51 42 1 — 78 [ A5 0B BE % 4 19 (H 25 %
A HREETHT AeNTSE -BUEEEAGS
ERBALR - HAEAERENE —ERNEEEET . 2% B
BB RSN EE RPN ERBEABANT —ETAT
EREEEE - FARES—ER c BREEEBAGS
AEALOR—HEAEENS _ERNEHEET - 26 BB
BB EEEPNREREEARANT —ETE T
EREBEE A EEESE R

[0005] 7 & 57 &9 B i 4 £8 t — 78 [ A T B % 5 40 B 6
AEE AL BERAERAEET EEE LI EEEY

SMI-16-003_S031C-A45501TWF 2



1613656

el
o
2t

BABS  ERBASR - HEARENE TN EH#E
Bi-Zé RERTEHDESZMBLETETONERE
SRS AT — (87 T E R 5 — 7 B G — R - R
RETRTREZEUFELEEAGS EABALR—EHEE
RENS-ANERFET 26 ASRETHHBEEH S
CEEEENNERFEARANT - ETAFESRB R A
E-NEABEE AN -
()
[0006]

FIEGRBEAZHERI RN ERBEN RS LR RE

=g

]

FEGMBAZHER G 2 7 B | E A EE T T

B

FIEREKEBEAZRHERYN  —EHERNFNEES EEE
TEITHWEZTREER -
FAEGRKEAZHERANEFRTEE -
B OB R R B A 0 B B AT E R AR A48 (B
ATFTEREE -
FTEGRKEAZHERINEFHRTEE -
(&=

[0007] DITHHEAAZTREPHNBRETER TR > HEW
ERERAZHENELREW B FHUREALHE - HENY
ZRHNBELHASEFZRNEANERGEE -

[0008] RATENE  BARARBEEFTN A "6

CF
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EEH GRAURTREERENENES  BE - HFEIE -
EERE - THEMUR/REE - BEXAHERTINEE ST
M Bl HES R EEE®E - T i U EHNE
BEdE -

[0009] WHEFMEXRFEHOE—" "E_" "E=Z"5HH
GRKEHBAERPOTE CERERRZEALE B LR
B efTh&G EFES—ETHEERS-EITH ZHEZEH
THASBRBEABEERREF EAXBNEEHEERAFHIT
o |

[0010] HFIEGEBEAZXHERAZFENELBERENARL
ZREREER  BRHUCEENRAGEBIOTESEHEE LI
AUBAENIABEETTISOTNEEMI - UERREFEFET
180 By 5 Efr ak EENE Rt - sFAzk e - REE T 1108 17 B
NEITOEABEREGEETISORNHFEEMIE  UEREHETHE
TLI80 IR E A ML E A AN c EEETINOIERSETAE
W Bl ERAERERNEAERMW O E—EHE - B
FTAREE TN RHEBNAMABREENNEESE) LA
RBARRTHEEHESHKBESERO THREATIE BEE
1107 A 4 ¥ & ¥ #8 B 7T (ALU, Arithmetic and Logic Unit) 2L
K. fir #% 25 (bit shifter) - M E B E E T & BN T A M EE (L
AND -~ OR » NOT » NAND » NOR - XOR + XNOR%) - [ fir ¥ %%
CEUBEERMITEE - 2 R BI04 B EE 7RI KH
FEEETIEEZFE T ISOENERNEGSEHE BEER

43 (data line) -~ BF Bk #H 9% (clock signal) B2 #£ il & 5% (control
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signal) - TR G THUEESS - i - BHEHEEANER
P2 5 9% 48 T 9 DA {% 38 & B BXAE (chip enable, CE) -~ fir iF #2 W
2 BE (address latch enable, ALE) ~ 7 % #2 Bl 3 £ (command latch
enable, CLE) -~ 5 A £ 5E (write enable, WE)E #Z & 58 - &
v T 17075 % FI % i % #} 3 (double data rate, DDR)3E 3 #% & 82
FEEFHE T80 > B4 > B NANDH: B (open NAND flash
interface, ONFI) + % {% % & % § } (DDR toggle) s & fif /- i
PR TH BE T 11055 H] 8 A B A T 15048 4B 45 5 98 SR 2 B - a0
B 1603 1T HE > G140 - &/ FF 5 IE 7 5k (universal serial bus,
USB) ~ 5% #E # filf Y 2 (advanced technology attachment, ATA)
JF 51 J¢ #E £ 17 ff 3 (serial advanced technology attachment,
SATA) ~ R #E & & JT 4 G I (peripheral component interconnect
express, PCI-E)E & fifr 41 & -
[0011] HEBETISOTASSEEEFET  BE—HEER
e Wi B — (8 & KL (die) b > & B B0 B 49 72 B T 4 7 6
REBTIOETER S22 GRBEASHEEN 2 EBRNE
BEFETHNARE RUNLEEIOTEE/+IEER TN E
170_0Z2 170_j » fZHF 4 H X 7] 7 % i@ & (channel) » & — &
MFNEEFAIERETET - BOER - i+IEEETFET
T EEW T E B % BT 10/ & 4(E i (=3)
HE-HEEEBEHMEREEETG=3)E  HRECEE 10— #E
168 % 77 B 5T 180_0_0Z 180_j_i- EE 5 110 §E 8 77 L T
TELI70_ 0F170_jhr —F >  BABRERENEETFET -
{%ﬁ%ﬁﬁ%ﬁjﬁﬁm%ﬁ 2 #E (CE, Chip Enable)3Z & &1

gt
Sl
L
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%o MAEEY ENHEENEETETETENTEAR
FHRBEBNTHN TNERELET FETHE A B EH
Mt - FE3EGEKBEAZHERG Z —EENTNMEHES EEH
FrETWEEREER BEEEBETIITEAFN T/AE170_0
ERABIIA SR BAEZAAE 3200 058320 _0_izk7E #EFH
BEFETEICIS_0 0EI180 0_iFEEHAFT—F > #F > BE
HFENERNGI0 BEABTHNEZEEINEBEE FTE IHNEEN
%o

i

[0012] EHEBETIONMER -EEXNPZ—EEHF N
NELI7T0E AER > — K E#FEH A(direct write)» Z— FEF R
A (buffered write) » & £ # B 1608 H 1 B A @ % (write
command, CMDD)ETRBEABBE - HEEORENERE » E#
BTl AEEEAER - B —EHEENRE K 16K T d
(bytes) : B REHEETTIIOHEB FEE160 HE Adi £ CMDI
EARABEABBIKATHNERNS  FHEERARAKXRTA
ER - MEETENE UREAENNEEAAEEREDN
EEEE W MoxplVER > EboEFHHEBEE > pAR—EHE®
MERNEE) K2 S LLE & E R (dummy data)iE 78 &% 40
iR REZEEABEN P > EEE T 1108 & 2% & R 98 CTRLIE
R %k 4Y BE 28 (data dispatcher) 120 R DATIH B EMEERF
HU A>T 170 > 3 A28 4! 65 & CMD3EE 8) 7 Bl /> | 17038 B I DATL
BAREEETISOhWEEi Mt EXEEFIOFHOT AW
SCMDIEETRBANERNEESR —EEHEKE » &HEEITIL10
BAEGTFREABER -FHKRHE PEFFAEANXT - BEHEIT
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1105 i # %1 3/ 398 CTRLIE /R & R 70 B 28 120/ & B DAT 1 £
GEERSI30 HBEHaSCMD2EEH K FEFMBIZOEEE
HMDATIZE&FHNETEH - #F > EEFRTNEHEESE
H-EHEENVRER EHEEITII08 Ha <5 CMDE B & 7 %
FBBOMUEEFSRTRHEEEHNE RN DAT2E, DAT3IZ F W N
H 170 - #E L ay S CMD3IEEH 7 E 4 E 170 & * DAT2H,
DAT3S R AZREFEETI80F AyFEE M4k - ER o 28 1207 B
# % T 25 (de-multiplexer) & i - M DA & HU 41 E 15087 & K 4
MEBEERMAFCIRLBZEEZEEFHFEBIBORENNE1I70H 2
—FH  FBABGHRBAZHERINEEE ~EZE - FH400
&% HEH400 0 08400 0 i- SEEHTELAENUEFE
B A B EEF U EE T (units ) WER > SEETEEE &
B BIM4RM T - REAETENRE SEEXESN TEXK
B E AR EREEFE T E T RS $E X WBEET
(RAID, Redundant Array of Independent Disks) By % =t 1@
BoOKEHLAHEIZR -

[003] RWEEFEFRFAEAT > EAGSTRBEBLE A
(priority write) & JE & o | A (non-priority write)fh 2 — & - JE
ErEEAmSTEaHUMNTEFHEERFEE T 180 @
S WMAREAGSCMDIBEELERTANEN > EEEITIIO0
AT 2% H 72 A R 8% CTRLIE /R B K 20 B 28 120 & ® DAT I {¢ & 3%
400 0OV E—E FE@HEEAEF(IREES —JTH) fld - &
5400 0 O —EFES - EETES - KIEEE - #a0
REAMSCMDIBRFELARANER EHEETIIONHH

%&5
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ZEHI SR CTRLE R E M 2 AL 2R 120 E R DATIHE & 5 400_0_i
M —EFEBENEFE(TBAEE ZJ7E) - #1400 > &K
400 0_iIMNEB—ETFER BHE_EFEHK  RIEHEE -
GHEIEH S I30F N EFHMEGF Z E R (tail pointers) !
EHREEARALERAH#EFELRSE AGLSWNEMNN T —H# M
FEE: S EHREEEHLERUTHEZFFEELE AaSNER
T —ETHTFEE @FZEFB[IB0ARKEBEEEESALE
EBEAGMESHRFEFELEAGSHN T —EITRFER - R
GEBEEHEHRI0E > EFEFHB[BIB0OEFHENRESE - A
DERESAETNNZE —EE TN T —ENFEE -

[0014] RAIDE[ % 140 1% 140 37 43 Bl fi 32 & & DAT2 I
DAT3E 4 $ 38 1 & {& IF 5 (ECC, Error Check and Correction
Code) - Z#EFERMBIIOFNFERS#FE = 5 5 £ (head
pointers) : %{EE?E*%?HM?E@@%%ADp7E’]|J35E%/\ &
NE—-FEFER: Z—EHELEEALEEFELE AGSHE
EFBAERNNE—EFER KEEFMB[BIBOFHEMKEF
72 09 O {E 5 B DA R B A BUSK (program policies) R ER G FE
BEEFHDIOOFHNERNBARFETISO-EE  EFEMEF 130
Rl —E HE B E R # 2% 2 RAIDS[ 2 140_1ZF 140 39 Z —
oW HEHGSCMDEAEF R/ E 170 A LU R 7€ I RAIDS]
B2 BEWERDAT2EDATI R HIENESRHERC EHBLZ A EH#
FEITI80OF ZEEM L -

[0015) ZEsSEGKEAZHERANEBER RAHKAE
CEATEREE MREEEAEAT > BEEETIIOE AL
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AT E K 812 F (software routine) B F EMIL A - AUB R
E—HEENENREBZEEGERIOTNEEER - 54 &
HETINEEBEFWMNHEISIR FEEBIONE S A& S
CMD1 » & & & & & B & " A (priority write) By & & (F 5§
S510) - EREEH T I10H B 5 Ay © CMDI1 % B 2 55 A BF (5F BE
SS30F"BHEE) HITELERABEF P ESS51ESS53) &
AICFERSS30f " E "B R) - T ERRE ARF (FBES5TI
%= §573) -

[0016] WELBARF T > EEBEITIIERER S
120 ERIDATIE X 2 E FEFHF 130 UREHEFLEH
IBORETFHRTHWHEERELESEANT —ETHFESRN®B G
FEF DATI(F BESSS1) - #F > EFZEMBIORNKRIIBEE
FIDAT11% - EHHENELE RS ANWEREER L " E K DATI
FTREFER® —EFEEONT—ETHFERW A (B
S553) - RMIEBAEBARF T REHEITIIETRER 7 EE120
BERNDATIE A ZEFZEHB130 UELEEEFEZEH 28130
RREFHTHHEREEEFSANT —ETHF &M AE
FEFR DATI(F BES571) - #Z > EFZEFBIBORRIBEE
M DATIR » EFEENRNFEEEBANEEEAUERRE RN
DATIFrEEFHN&E —E FEEN T — @7 B F &S00 P
BES573) - FTE AIRBAZHERINEFTR ~EE - BHE
FEHMSIBIRAZEE THNELSSAEZER K Z #EETHNIEE
ERABHNEGERI0: EGEEFHBIBOREFERI005 1 E
B 400 _ 0 OMYE —E FEEBAEEAEFE __EHE TNELE A
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BRI CEESSS) EHMERBELEEANBEETail 1>
LL#s B B 400 0 O E=ZFEFERK(TINZERELEE AE
EFEENEE - BETESRO T —ETAFER NS R
S553) « E{FIEEI B I30K L FR/I00m Y E H400_0_ 189 & & —
BETERELANEF _EETNEELESATNR (B
S571) EHEENIFEEAET ANBEETal 2 HLE RS R
400_0_if B #FE = H FE M| N2 45 M JE B L8 A KK AT i
FHEE - BEFERNT—ETEFEH) -

[0017] 45 618 {4 fik #5 7 & 51 7 4 41 7 [ 45 0 BE % 4 40 (B
GRBAFEREE BHEHHBI0THLSE > BUBEHK
BEERSEEANESRBETEERI0INEETES - §7F
AR IHEEFEBINTETECHEEED —EEENEL
= A B R GHEBES611) o F 5 BES611 48 77 12 4 55 1301 fk 3% B 4
NELEEANEEEREE BB EEZRIRTOREED
—EEENELAEAEN OREABANEEERREEEH
HENETHREEE —HEENENETHE  REEFES
AEREZE) —EEHENELEBAETN - EEFLH B 1304
HEFERIPEHEE) - HEHENEEAS AZTHECH B
S611F "2 "WKE)  MHEFHRI00T — RS EREEHENE
42 A BRI DAT2E RAIDE| 2 140 1M R EB & F B /| 17014
RAIDZ|Z 140_1H W BB A KN DAT2 R LR E B EB
ECCINi BB A B EEFEE T 180 A5 E iz 4k (F BES613) « FHL AT
H1700 & —E%% T8 > B A RAIDS[ 2 140_1% 140 _3F 2
— EEEEREGEITI EFEEHBEBONRIBABLEE A
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BERDAT2% > EFHERELCRANEEEAMERER A
AEMDATHI#EFHNRERE —EFEEN T -EHFE R (P E
S615) LRABEFRIVOTERERERFEL —EEHWIEE
TRABR (CFBES63]) - EE TN B 1304 B 48 17 23400 i
AEFEH - EEHEHNVEERAZTNE RS H E "N E
B) FHEEKTHI0TZEEEREE) —EHEENEELS
ANBER (P ERS631) « N EES631 » 48 77 #2 il 28 1307 ik 35 [ &
B@?F@%%/\E’\JE%%&%%f?é*ﬂl%ﬁéﬁ??%%MO%@Eﬁ%@E
‘ﬂ{EEH’HE@%%/\%?@Mﬁﬂ%#@%%ﬁ/\é’wﬁ%’l‘%&%
EREHNEHETHEEE - EEHENERETHE RRE
FTHRA4VEFEFE) -~ EHEHENFEELERE AT - 8% FIZH
w30 BT RFHAI0TEREFES —EEENEELEAER
P (P BES63IR "2 HRE) ML EFEHRI00h - EHEE
HEHNIFEILRE AK B DAT3IZ RAIDS| 2 140_31L K 56 8 7 WY
JTE 1704 RAIDS| 22140 382 U JF B 56 58 A E R DAT3 Jx H 8 32
WMEEBIEBECC2ZER A Z#F E T 1804 1945 & 1 4k (& B
$633) - RIFZEM B I30NMIIT B AFEERT AERDATIR » &
T R 2 B/\ﬁﬂgﬁ%%/&ﬂ’]‘ﬁ?a*@ﬂ%u?aﬁa%/& £ B DAT3 AT
FH & ?ﬁ-(l?@iﬁé’fﬁ‘ T F & 4 (25 B S635) LR 4 5 %
ERE ERTEHSBIB0OHNEEFEI00F GRBEFELEH— E
HHNFEELRARBMECEERSO3IH"E A RK) » & F & (E
MR -MNEAEENE HEREEEABNNELELEAS R
FEAERABREELE BTl - B ES63INAE N B S611
Z & e

SMI-16-003_9031C-A45501TWF 11



1613656

[0018] HMAREIZIBEHEETULERNITH - EH LG
BREFEBEREHMNEHT FHESHEMONIMITHE EEK
FENEMME - BERESRBENEEIERAFEN
EFR#HT HEEAEKEHBFHABLAT REFHLETEA
THMEZEEERRNART EREETRENIES > AT
L AEHEARERNEESOLEREANVIEF -

[0019] BERABHERNULEROAETHE > HF E X

ENRE SEHMAVIERAUARERSERE  HEM  LHFHEE
THEUREEBALTENSARNEHEMEURE - Ll > HFEE
FEXGEEADLEEENTXAEBRREBEMEEN S AOE
B A BlEk B
[FFafaii]

[0020]

10 &4

110 JE 3 B T ;

120 &t B2

130 4% 15 %=l 25

140 1~ 140 _3 RAIDG| % ;

150 &FH /1 H

160 4 E |

170 B/ H

CTRL #% il 3R 5%

CMDI1 -~ CMD2 -~ CMD3 &% ;

DATI1 ~ DAT2 » DAT3 & ¥
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[(HHE] ERERAGENELEREATEAERERZ T EN
=5E
Methods for priority writes in a SSD (Solid State

Disk) system and apparatuses using the same

(X1

AEHNERARLD —EEBERAGZNELTAT
A HRBEITRT O B2UTHIR - - BRELSAGS 1
AREAVDR-EEERENFE -—EHERETFET - 2% B
CEFEEHSREFTHETHNEREREBERANT —ETHFE
BEBEE - THREEE BN - BREBELEEA® S 7
RAVR-EEHEHRENFEF_ENEHFET 2B BHE
FTEMSEETSTHHEREFEERANT —ETANFE
BHERS-ITEHEFS &R -

€39

An embodiment of a method for priority writes in a SSD
(Solid State Disk) system is introduced to comprise the
following steps, performed by a processing unit. A priority
write command is received, which instructs to program first data
with a length shorter than a page length into a storage‘unit.

After that, a buffer controller is directed to store the first data

SMI-16-003_S031C-A45501TWF 1
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from the next available sub-region associated with a priority
write along a first direction. A non-priority write command is
received, which instructs to program second data with a length
shorter than a page length into the storage unit. After that, the
buffer controller is directed to store the second data from the
next available sub-region associated with a non-priority write

along a second direction.

[RRIE]
[(AzxfEEAEE]: % (5) B -
[ ARFEZAoREERA]
S510~S573 FHiEH B o

[(FEERLESN SR RERNEHEEEUESA] - £ -
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from the next available sub-region associated with a priority
write along a first direction. A non-priority write command is
received, which instructs to program second data with a length
shorter than a page length into the storage unit. After that, the
buffer controller is directed to store the second data from the
next available sub-region associated with a non-priority write

along a second direction.
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