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The present invention relates to a low-level formatting method for a storage device. The storage device
has a plurality of storage blocks. The low-level formatting method includes: searching whether a plurality
of storage blocks in the storage device already exists a reliability and life cycle test result or firmware storage
information, both of the reliability and life cycle test result and the firmware storage information include a
program-erase (P/E) cycle record and a terabyte write ( TBW ) record of the storage device; if the reliability
and life cycle test result or the firmware storage information exist in the plurality of storage blocks of the
storage device, determining whether a P/E cycle and a TBW of the storage device are recorded in the P/E
cycle record and the TBW record; if the reliability and life cycle test result and the firmware storage

information do not exist in the plurality of storage blocks of the storage device, values of the P/E cycle and
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the TBW of the storage device are set to 0, and written into the storage block of the storage device; if the P/
E cycle and the TBW of the storage device are recorded in the P/E cycle record and the TBW record, the
recorded values of the P/E cycle and the TBW are written to the storage block of the storage device; and if
the P/E cycle and the TBW of the storage device are not recorded in the P/E cycle record and the TBW

record, the values of the P/E cycle and the TBW of the storage device are set to 0, and written into the storage

block of the storage device.
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PFIT A A3 55 R B s FT il 55 AR AL e 4R > RIGRE B Z1E 54 5 55 B B AT A0 4R B8 R B R
ATl 5 AJRAL TTAA RV E B /0 » A58 AT A F A ERY P IL A 7 & BE -
(53]

B E3IHGHED

109122162 FHGSE A0101 1092034452-0



17477349

The present invention relates to a low-level formatting method for a
storage device. The storage device has a plurality of storage blocks. The
low-level formatting method includes: searching whether a plurality of
storage blocks in the storage device already exists a reliability and life
cycle test result or firmware storage information, both of the reliability

and life cycle test result and the firmware storage information include a

program-erase (P/E) cycle record and a terabyte write (TBW ) record of

the storage device; if the reliability and life cycle test result or the
firmware storage information exist in the plurality of storage blocks of
the storage device, determining whether a P/E cycle and a TBW of the
storage device are recorded in the P/E cycle record and the TBW record;
if the reliability and life cycle test result and the firmware storage
information do not exist in the plurality of storage blocks of the storage
device, values of the P/E cycle and the TBW of the storage device are set
to 0, and written into the storage block of the storage device; if the P/E
cycle and the TBW of the storage device are recorded in the P/E cycle
record and the TBW record, the recorded values of the P/E cycle and the
TBW are written to the storage block of the storage device; and if the P/E
cycle and the TBW of the storage device are not recorded in the P/E
cycle record and the TBW record, the values of the P/E cycle and the
TBW of the storage device are set to 0, and written into the storage block

of the storage device.
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[0 E ]
QEE RN HFEEZBHFBEALTE
(EELLEEA Y Low-level formatting method of storage device
[l ]

[0001] AIHARREHFER ZARGIER(L )% e —ERGRE
e FE B EHEAE LA -
[oeRidsdin ]

[0002] FEREEE®E)ES ( Solid State Disk=(Solid State Drive » 7%
SSD) {&fH E R ik - [E RE6E 0% /2 H B RE & 1 G 17 &4 5 P51 T B sl 1y i

i o SSDHJP/E (Program-Erase) Cycle$gHJESSD HHYEEE /W E NANDHY

BEXE > MTBW(Terabyte Write > 5 AJKAr LA TEHY/ESSDHYE(H

Hch > sRILETBEE A Z IR TCAHEY B © ATl 2 B 2 & SSD&
EEEREEL

[0003] ElakIRFH 2 SSD AL H]AE(Whole System Firmware) g HY
B EfE (config) YR BB - B 5L > FESSDEIT RS XA 2 AT » (KRR
b2 BB & i H S — 3% B8 5 ANANDY —(# 7 & T 33 &4
HIfe M 7 IR I s E AR > A ERREE TaT 2RI BEE > f
RS AAEHATE - HELESE > TLUAEEREEALCEMRDTH R

(Reliability and Duration Test Firmware) 3¢ % 45 &) 2 (Whole System

i
=

Firmware) °
[0004] [& 1b R (EEIEXALHRDTEHIRAIRERE - fLE1bF - 24

g]#2 (Whole System Firmware) 5 HUFT 20 E1E > Al AU (B S AE (LB
B E 12 HERHRE®)
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RDTHAE > %3 FHEERDTHA BI4A I NAND S i) & (BB SR — 08 > i
M 45 B B MINANDE — R E B » iR E R E2ak -

[0005) [B 1B 64 s 2t (L B 4 5587 8 (Whole System Firmware)
BT o AR o RS ER G T E S YR AR B ASRLE -
IR RS % A 2R AR T o B AT S A 3 B
FSRAMPA » 8788 07 DB B & 30 (B 90 B0 25 » A 4 I — EX B3 P/E
Cycle - TBW& 5 ANANDE{ -

[0006] [ 2c 3 40 S AL 7 AL B - 0 2 HI R R 4R A 3t (1
BIRDTHIA (th 3t 2 » #77E 1A A) A SR (Lt 2 B ITE ey
B CGFEES21) » A NANDIES IV E B EES22) » B 2k I IR 6
Rz G EES23) » LUR B 2 W (HE SR @ B~ S B A R (85 4F ) =8 97
SHE UL A Y EE S ANANDCE BES24) 55 -

[0007] 4 » AESSDH AT » & % (T8 I bEY (E4R & 2 (LBIRDT
EIABHOfE o FIME(TE |cHI B A5 888 (Whole System Firmware) Hy 5
2t o SA[MT » 4CFTALE I bARDTE R A M HIB AL o > I B T hH FE
TR B ARIBIME PRI RS A B A R (A 1 b o O B
%) > HFTIAIP/E Cycle R TBW & S & 34 « 1k —7k » BF BRI
(Return Merchandise Authorization » RMA)AJYSSD » A &5 3 # T
g7 (L% o BESSDAIZXEIP/E Cycle R TBWEEH -

(0008 T » 25 SSDALIA B R fY o FH i o 70 6 2 R 22 P 20
(B4R M5 (LES - 1A SSDHYP/E Cycle R TBWEL B A% 1 4HE AHI{E - il
397 (66 4R R 2% (L (£ 7 M B | b Y RDTHT BB 69 i BB AL ) 2 1% @ WGP i

F2H > H 12 HEYESHD)

109122162 FHGSE A0101 1092034452-0



17477349

AAMIER - REL R Z AT SR SSDHY = e B B JE A IERY S ey B 1] » BEUCR
FESSD A TEHYE e &l oK 2 Al » i B {7 2K - 38 AL M WY B R i 2K -
[FHANE]

[0009] A& AL > 0l 2 TR SRS S E 2 R AT e 4 K SSD AT AY
P/E Cycle R TBWE I - (i Fl EHE/SRISSDE FHIP/E Cycle ETBWI:
HRIENERNESR - B RHAFRANEE -

[0010) ARZFHHM K —TEEFEEE ZARRIS AL 0L Frili 58
ERZHEE#EFEER > FritEERUE AT SR BN AT
ZEFFERT  2ECFEL— YRS BTN R —PEHE

& - Pt it m SE M R & e 8 BRI G 4 R R P 0BT G 8 1 o A B L & T I £
FEEN—EBEERBL G —8 AR cd 4l 0 G Tl G F 2 B /Y Pk
(8 58 7 & 3R 2 7 A5 A Bl i m] S M Fe 55 o 28 HHI G 45 SR B RT  B) BS E F

& - RIAEr AT B B ok Pl s AR céac s - 2 & A E0E
Fril A FE BN —EE R —B Aol » & i Gh 7 2 B HY A il
EEFEERTAFEER S REa AR EE Ry EEES
o RIS By i {58 1 RS B Y BT 48 B8 B R AT il B A JRAr e 4R BYE % B O (TR
fE) LB AFTIUHEFEE BRI F &SR 35 P O AL # T

A5 A JK A T 4H 4T % B A R0 8 T 2 1 A B A P AI0EER B B R T A
JeAiz ToéH - RRF P s VI B KB B A JKAL T 4H AV E S A BTl 74
Z AR & R 5 DARCE P R B AL o e P it B AR A To 4R 40 8% ok
SLEPT UL GE R A LAY P MU B R B R A A 55 A IR Az T 4H - RIS BT L (8 1 4
B HY AT U5 B KB ATl 55 A KA Te 4R BB B R O(FHERAE) » L 58 APl

F3H - H 12 HEVESHS)

5
a
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AP BN EEFEDE -
[0011] KA SR —EFHEEE A FEE R — AL
KA FEDR » HAFEAER > Bl e H 25 T BT s =B 0k -
[0012] H b FriiEFHEE 2 RGAE LI E R EE - ATz
BR B ek K ATAUE AR T aH 40 sk HY A
[0013] H b FriiEFHEE 2GS LI E B aE L WP
FEREERFTEFFESR AT FE BN PTG 7 & B IS AT R B X
BaC ok R PTALES AR AL TUAHAC B 0 DARGRE BT HUS & BT A58 55 R B AT 3% K AT
AR AR AL TCAH ST 8% o Bl By BT A AT S M e &5 A A TS A R -
[0014] H b - fEprilt GEAFEE B AP 2 (E A FE B T - fFEE Pk
AR E T [F RS B P 2R B B o K ATl B8 AR AL e sHEC 8% 0 B
AT RS ELEE I AL R B Y RT L R R S AT
A B R B Y P AR 55 R BT s S Pl 55 AR AL e 4B 8% 0 PURGRE T AU
Z P ICIER 5 R B AT vk S A S AR iz TT 4H 40 w5 [0] B L 1 A B R P A
ZafFFERETH - EMFER - DIEEFIHEHFENR -
[0015] Eidr - prufiAFEEE BRI IR R F L
[0016] ELdr - £ pyfi 422 55 TR BAC $ Je i 2 85 A K iz TC4H 40 B Y LS
KB AR o P 22 (8 6% 17 & B A RG4S 3R ~ P L5 B AT 8% ST
AR AR AL TCAH ST 85 15 B8 2 B Ry B AL 1] B K S T I GUAE R
(0017 e » A1 iy 2t 5 17 45 B 2 A 9 s ] B Y P 220 94 B8 R Bk e
AT S AR T & sk Y LS R BB ARV IBAR o > AT LAY (2 B 2 (R AR AR
AL AESE S CBITEIUERE ST E AElE DU TS i SR & -

F4H - H 12 HEYSHD)
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[0018] A% HA fy HoAth 18 Bh R L & DA B3R B A I (8] 2 17 5 s 4 Y
A 55
GEEEGH D

[0019] 1tk i Ay 552 B9 69 T [ 3 2 2 (A 3 A PR B B o — 20 B AR -
AH B —E 7 AHFER TR E M E O] f HER A A S - A
ERH A YA E IR E

& la B3 2 SSD Z R #IEE G EEY R EH -

1b &3 2 SSD Z & tg=\{LF RDT GV~ EE -

le B¥H 2 SSD Z(R&KAELH R FHRIIREE -

& 2a B3 A 2 SSD Z{K&k B (LR RDT HIRRAVEFEREZE -

2b R 2 SSD AR (LR A g ryEE R E -

& 2c KA < SSD ZARFAE ALKV A (ERAZE

3 Ry RIR A 2 & hE ] P i — H G 7 2 B RS A AL T 7R Y
T2E -

4 HIREAFHE RO L —EEEEE BT AT K
RGLEIRG E A PTG (R B ARV AR E] -

S HIREBEARFHE RO T — B FERE RSB AT H
ARG AR E ZHaHE -

6 MIREAZHE AT — B F R E RSB AT H
RDT &Jf8 & £ Arill RDT HIG G RV RAZE -

&7 BRI AREE A AT - E#E T RE BB AT > H
RDTEHfE Z AR R fite L& -

FSH - H 12 HEYESHD)

oy
PU
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(& /7=]

(00201 DAF s Bic & 1 A B (8] sk s BR A S BR Y B 1) « AF 15 LB () [E]
o A [ Y R SR R [F R B e R B T AR AR

[0021] p/ABRERHYE - ERAAREE N EE”  “BFE"EH -
ERNEREAT EOIRMRE - BUE - 75T - (FEREE - oA/
I AR A BERR T A0 AR B BUE - AR (FE R
JOfF -~ ol SR BRI EEAS -

[0022] AZEBHP AWML —" 55" B ="F5 2 HKEE#
FIZ R ay et > Wi ARE R 2 M EH B EIERT - TG &2
—{E T S — (T B R T A B YRS e R IE T -
A& B B A E A T

[0023] WM/RBERAYE » EICrhfl R B s B 25—t
- AU ERESS - SGRR S H AT - AR IR R C M o MO
BT R E R R B E R 2 S — RS R R AT
FETAH 4 o {5 P A 188 20 e 2 2 T R By EL At R 50t T SR (DL )7 =R - s o
ROMEEREREAR”  ER MR HE R B EE

[0024] [&]3 Ry iR 4% A% DA E i B A it — 18 (R R 48 B 2 (R AR A& ALy
EH U RAP/E Cycle R TBWEHERAY AL E « B34 %% 05 B e 51 7 A 72 A
RDTHI S B A 4] 88 (System Firmware) (YA X LEREE - 2B
PE2e ZRARE L o i KEHEEIEYERS3 25 E L E 2P B
S21 1% - B > A EES32 » HESSDAYNANDIWHFEER T » 28
EF £ — RDT M5 &5 & (pre-RDT result) B¢ — &) 2 & 17 & &l (pre-WS

F6H  H 12 HEVEHHD)
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17477349

sblock) > ATt RDT HIG&E R K Ak e (5 7 B Al B Al Bl & P (6 7 55
Y — IR B KB(P/E Cycle)iC sk ke —H ANRMITH(TBW)E 8% » FTZLRDT
A 45 R B SSDISERDT /G & Fr EE A BV 40 8% © 5 (F AE AT ZLRD T HI 5 45
& AIRIRSSDIZMIMIFT 584 » MSe RDTHIGEREEH « 7Pl #))
Re i T &R > AIFRRSSDEKLFFERMCH: » AT F &N /EfESSD
EEMREEMARR  mRLERERHEMANER  BERABEREHREBR L
SSDEEEFMIVER - 5 2 > HRERFHISSD » A& HIHE (Whole
System Firmware) & &8 — Ezlf [ {ESSD R Fr BV IRE B B AJLAr T
HIVEB AGFER - DIBEpFr i 9 5e G & el - 848 E Iy o8 F ey
S8 > A LAESSDERFEILE W E ER > Mo A mriEE REEE AR
L 2 BV F & B T AUS SSDR FH 2 BE - AL {FRE S 4K SSD i
Y2 BEE -

[0025] 50 8RS32h » B fit /A8 = 5 At RD THIGASS F R Pt #7) 4
fHF & AR/ RSSD A AEMIFT 52 F » MR #EFTRDT » JRAR&E(E A © FhHF >
IR HEITE P EES36 » & SSDAYP/E Cycle &k TBWHITHRE (FHRLE &0)
B AR EFEENFTIEFER > HREEE - WHEEERNZ  H
MG R Z1% > f & BTV RS B 2c PR G A RV EHRAE AT
ffE e ENANDEBRAYE B P 5RS22) ~ MBI BEHARE AH iz (calibrate
DQS phase)(FF#S23) - LUK AR 2B (HERAVES - BEHARE AL
HXr £ #)8G 0 ALK E A 288G 5 ANAND(write updated firmware to
NAND) (FEES24)F % - miht RAlR ERVE S A AL P BRIEAZFHAVE
wh o HE RS EREA

FTH > H12 HEYESHS)

109122162 FHGSE A0101 1092034452-0
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[0026] Fi#EES32 » B NANDW A FIE R ©F AL AT ERD THIE
SR BTG G A AN 0 AR (T 220 BRS33 > ST AT AR KB
w5 S BTl RS AR T sHAC sk BV UME © BEER RV M B AR AT HUE R KB
ek KFTIUE AR LS s e & A B ARG FR TS 56 > AR A
R A HY AR ES > 7 B T BN AE 50 S PR AT LR B B ik KTl E AR
L CAHEC s AT RRUA © 72 - MR BT E S ERS34 > HIEPT R H KB ¢
KR s AJRAL TS #: T > = A A o T AL R B Y — IR H K BU(P/E
Cycle) k=B AJMICEH(TBW) « FHFLHE - AR ET 20 ERS35 > i
FTsC & HYP/E Cycle R TBWHIYET ARTILH FEE AT F &R © 5 i
soEy > fURSSDEARAFEMLH > NIRRT 2P EES36 > KTl 5

BEEHIP/E Cycle X TBWHYTHEE (FHRE B O) B AR Il G F 2 BRI AT il
G s - A A3 I E B B B 2R RS AE S AL 5 7% - AT LAEE SSDAE(E A
& - A 5w 88 2 WEYRD T A BB A8 =L > B Ae PR A HL i HrHYP/E Cycle
KRTBWEH - HIt > AF MG HSSDEENE AR » I5E% T SSD

SoERA . KR FHOEN K EREFEFEER > 8RBT AR EERE

T%t

>Pr

[0027] AZ58H FtE3ATET 2 RI2E - EZEZHIRP/E Cycle &
TBW & ALK& AE (L ERDTRIGAAY B - A& #EE - 2R - (AT
BI3HYREE ZAT » & &E@IA2(Whole System Firmware) &e RDT#]#2 0] 73 4l
ST H T ERARE - A A8 o0 Bl EE AR P A B RS A B AR R AT 2L RD TR GA 45
B SRR -

[0028] [&]4 Fs 5 482 A 3 OF B I 1) P . — 1 A 7 45 B 2 AR SRS =B T

58 H - H 12 HEVEHHD)

109122162 FHGSE A0101 1092034452-0
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B > HAG A (Whole System Firmware) & 4 AT A8 RS (7 = EH AV
T2 - AORTATHL - SSDAE(E N - R4S & FF8 — R EHRP/E Cycle »
TBW & S F ANANDHY A F & 51 E (7 o RIE - A2 80T A3 I & T (1)
ATl 2 (RS B Z AT > R4S & L L SSDEY i F & BE (T BRS41) -
PE o R AT LR TR & SRS SSD . i i By ] G B BT 10458 55 R B
(P/E Cycle)&r $% K Attt 8 AJKAL TC4H(TBW) AL 8% CP BES42) « 1k » ZR4R
2] B2 s BT LTS 2 B 2 22 ) K B (P/E Cycle) &0 8% K BTt 55 A JKfiz sL 4
(TBW)&C $% 55 [B iy 2t 2% {8l (58 7 & PR R By — BRE G F & R > DL R Pl &) 78
AN CEEES43) - RBE4NYERE » B BT ETEEFE AR
B E A g A8 20 LB S #)A2 (Whole System Firmware) BJEL T > A %
SR E LT FE A - RREERERR LR (B 3)FHIUE
Mo 50 AETPE4RER - 2 ECONE2b ZIRARE L8y - BRAES
Fiow o JRBI - a5 BRS42 K S43 2 VAT R ARY " E RIS HmAUEF
CEERISEAEE ) KT AR ) SR RIERRY o Bt Pl &
4 %) 8% (Whole System Firmware) 1] DU{E 1T BTl ER A 2 BRAY [EI B - [E20

AT D BES42 5 S43 - LU E A Pl § RS 4 77 &l - i E 3RS =
bR AR AT &) A8 B TF B SN 1T SSDAVEARAZ =1L » (Rt > A IHE I
B A Pl B ie G 7 B AV e - TR N EBR AP BT Rt~ g
WAEFRIRCA « B 28 > WAZFENE @ B3RS CEXEER
4R T FTEYP/E Cycle ~ TBWER » BE3HYREE R 2 1% » BUZETE
G AR AR NEIE2cHY "R ENANDIERAYER | ~ TREE
BHERARE A ) & "R EREERES ANAND | S8R » AL - A 585k

FIH - H 12 HEVEHHS)

109122162 FHGSE A0101 1092034452-0
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A SSDAY RS AL RAR -

[0029] [&]6 Fs AR 8 A 4 BA B I () P i — R A 7 4R B (RS (b )y
AT > HRDTHIEG ZE £t RDT GG RV A EE - &5 > RDTHIREE
WA G F BRI EF EBR CPEES61) - $i2% - RDTHIRE M AT AL 1F
& SRS BT A i | K BUW(P/E Cycle) &L ok R FTALE A JR L JL 4 (TBW) & §%
(FEB#S62) - f{& - RDTHIAG AT HUS Z P AL i 55 R B AT 8% R P Al 55 Ak
iz SCAHAC 3k B G R B T AL RDTHIGA GG R (P FRS63) - [F i - AFHHE6
R IEE - S EUUNE 2 2 WA RE LFY > BERWETHR < JRE > BTt
ZERS62 K S63Z TN IAAHY " AEINANDME | K " NANDHYHAG
an'E B AR A SR K S e TGS R F P BRAE(FRY - B L BT RDT
F e B LML TRl A 2 B [E B - [ T D BRS62 K S63 - DL HF
iFFTALP/E Cycle ~ TBWE LR NANDHY MG M E — B & EFRDT
G RN - B Z BT ETEIASAACE - FHETE ARG (ERE
AR AT IR D TORIEA4E F A 1T SSDAVIR AR AR AL » RIIL » A% BHF e (1 22
& P/E Cycle ~ TBWE YR » 522 F B A RDTHGE R E L/
2o NIERA g IMERETERA - B2 > DWAEBEERE » B3RV EEE
AR UEEZE K T ATAEYP/E Cycle ~ TBWER > BEI3HV R R Z
% BT RANVEI(EREZ  RRIE2cHy " g ENANDIBRAVIELE | -
CREEREIAREAE A R R EH R R ANAND | 55 At
758 R E H SSDHY R &R AB AL AL -

[0030] &z b Pt - A< 5% B Pl 8 e B O (R SR Ag =B U7 0% - AL

A B 2b R G A A RE TG 0 7 R D BR(S42 K S43) HRER D A
10 H 4 12 FHEGHHHE)

109122162 FHGSE A0101 1092034452-0
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BRI A P B S (A T A AN 0 2R 1R AT U SRS AL BT 8 P o — 20 AR 428 i it
R A A TR AL MR AR ry T '
ERFE 2B E GRS BER - [EEH - A0 AT R AE Ak
FEINME R AR A AYIE 2a 2 RDTH 487 f2 cdh i fin 7 3 & 25 BE (S62 |
$63) - {H AL [E25 A B A A BRE &£ AT RD TR 45 57 - 741% B U &R A& =L
BRG FE — PRI AT IR D TR &S SR TR AR A Wt sE PLse & 1
WME AR T2 BER ARG AN EEE NS BAVER -

[0031] &It A S BH Byl B B (I AU 4R AR 20 (B A HEE A 59 4E SSD
By Farate o - BE S EP/E Cycle ~ TBWEHE - R 1
i o i F 3 AR FISSDHY i I S5 an if F £-A w] # (B 8y &R E R Ih » TREE
ANERBERERMABE R - DUELLEEREM R AR5 - GEHEH
SSDE IERYEAE N » 1F R iR 2 S iR E RV fichE -
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