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BT RITAEKER

— RITAEFRER

ATV ZRR: BRI B BT e A R A W]

YL 4 F5: Shenzhen Shichuangyi Electronics Co., Ltd.

Gi—+L&E MRS 91440300678596717Y

TEMEA: 34,838.5298 JiTt

RERERN: (i E

AIRAF AL HE: 2008 47 31 H

BB E AR ARAR HY]: 202492 H 22 H

T L BRI 5 2 DOF AT E B AL X g 109 5 1 #) Bs—EZ2NUE. €
By EETIE

M g fi: 518104

Bt ZHiE: 0755-33801130-8102

HHHE 5, 0755-33801130-8102

HIEM ML www.shichuangyi.com

{5 48: ir@shichuangyi.com
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FEAUEAE T 2B i\ iEa, SR AR e 7 HOR B S 7RI R I £ . B
AL HEFERN F R, AA0 5 R ARG, FRRAF M ah R 1 5 P2 f i 2K
—— /N IRTOFE BT VRO SN AR SO OGS AR A, KB AEE  MLEN
—AEITARA R G o AEIRE R, S CBON AT RS IR EE )
R —. 7T, AL N RREE I 1 A 4 Rl 2t A 0T I R A T A8 A Ag FLAA
B, SEumAAE R AR R S R RS AR T, AL IR SR
PR P A R E RS, B R E. IRER . . SR T B3R AL B
ARG T A =T e B A R RT3, AR A AL P2 bR R I s R s . 7E U
TR, AR T HTETARA LA .

N AV ERFROR SN, FERT A AN IE U W RN, #2758 035 5 R R AR
o A CIEBAERER 77 R NI BUREREIE . BB AR B e Rk
AR T R RBR L A3 ik BN T S H L E ARG R, RERAL
FRPRTE S ORNENT Al B mHEARAM, PP T RAE mm i A A7 i
RIS HEEI TREH AR AL “T RE 2025 R RE LT kB ER “8
RE il 12 B 70 s BE BEGR 7 B JBUAIE o 2 B LA 47 b R WL 1 32 T AR R B4 e
FAMA B TR G 3 7 2 S 2% e MR IAS B I B 0 1 ik 2 E sh At i
Fro AT IMPOER AT B Rl AT Bl OX i ds /N AL IERT . B, K
BEBERET R, AF B TZRHAZ RS S0, AR JEEHE
RN, SCBUE R N2 ZHES, e KA BN TR, BB iR &1k 32 2 Die
HeZ . o] HATC YIS SDBG [FREUIFI T2, AT LS 5 [5R]J5 R i 22 25um; 383
T2 eI T A C-molding 33, 7] DU ™ it 35 ¢ JF 2 0.6mm, 4b T A7V S 27K F
N FEAR I SRR T2 528 UFS3.1. UFS4.1 P2 & 7=; DRAM ATE i i is R i
RAESIFTIEE] 11,000Mbps, RERLE £ Al 24 H0X%F LPDDR 24 /T A5 (8,533Mbps
+59,600Mbps H#) LUK T A i IAZER . FIR T 2308 Al B R it e ik
J BRI TR TT 2, AE m PEREAE 2 I 5t AR A ], SEBLE B, AR A&
FAAg = SR 7 R A TR BT, B 4 A E A B i S5 BT e i B
ARG, TTEEN R IR AR Bt BT iE R, A 2025 F 12
H 31 H, A FFARERIL 185 1, HrkUILH 17 0, SCHHA 154 11, SM0E
H 14 T, IR AT ZAERL 12 T
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NE PR B, CAE R R R =2 e, SKg A Rk,
DVt DA K [ Y e Sk At dm I ) QUL AR i KB AP SR &) ML KSR &R &
FE PR E RIS ) 7 SMI AR E NSRS KA1 R . KiRE
31511 O 28 ORB A it 152 B 4 0 BB (4 ML PO 55 B2 A5

N IRSEAE B DTS RIBOR LTI 55 b LS K R A, i g D0 55 il s B 5
Bh, BRETHOUR, AR O T HMEN,. TCL. %M. WL, L&EFR4H
fif; PC AU, AF R CNHTEE . B, e, R BUR. ANREEE PRk
d i, DAL ARG . R I SOt BB BN 1 IREIME S BT =S kA4
BAE TV AU, A O T 804E, H(E. KU, PP OS5 k04 dh il B e S
YUk, AFFEENMH T K. MOTO SFRIA I #08 B ReLmdid, A7 He
R FAREAE . A BRI CEERIA S RN A, AR dh SN 38
g4 dh i B REHLas NS, 2wl i O FRRAE A7k 38 SRS SR AN 4% i
s GBI, ] N TR s . T AE SRR A4 A

JEEARRK, b Fefy “ RUEAAAE . DUSHLL” M, GREEATVE BRI R BOK,
HEB AT S A R RE . ARTIAE . KA. SR AR, JRRRSER e A R A
anfE Al B R AT B O BIREIRAE . RBEHLA N SE RV OUR I o 2w
R EIZ O FOR,  RIN AT BOR K ENAF At ML T R B SRS, AN 5 sk [
PRI DTS T, BT RO R A BRI AR R, D IRIE
PR L B E RS R R E R R TR0 T

=\ RITABUDEARFR LK
(=) RITARBDEAR

O] B RRAE P S BOR BUFT AT A T DR e s B AN, i 2 AR OB RN
AEARIEN, GRZSL R TATNLHTAY, ORI S B D EARE R . AR OLHAR T
TERIUAEAEAR T 007 5 R B BUREDEFT . [P Brh Ak r B e . A it e
RITEITRBR A&7 it A5

WRAE - RSB BT M P LB RS 1 T AR BT B2 By s U1 (0 77
a8 RN EERAEAE BRI, AT AR EIRBOR BFEG _S5 S B A B R Se B s T
P, MR T SEB L OEARE R, ZIERBAT BRI E L et v, BARBOLIT:
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1. S RFFER T DR

P28 2 FE R I RATE A B B ARSI BHE AN BT (5 B AR I 255, 2 SR AF
i 5 ) FH 2 SR U A7 FL s LSS BAT A, A7 5 BB R A Iy P A B0 A7 BB
T8 AR A AR AR I A KA T =y I IR, B B A7 85 P e A it 7 1)
R, TS ARN S EAE A B R AT 43, PR T2 S A4 R (0 A
NHEEL, MFT7 R EE L NAND Flash 71 DRAM A3

NEVRNTE T BB AT AT SEVEN LA, JE K T — B 5 B A AU S 4 dn
BAOR, RN PE B, RA5FE (BER) 24 DL BE R4 (Data Retention) ]
WHIL, > wl A R TR T %8, RETIRIPNEN B EEE R E 1, # ORI
[N E i YR 7B = RIS i T T3 o

1) NAND Flash /4 #7

NAND Flash 4570 87 (50 H 72 o VRV PERE S AT SRR BURF RSS2 N
HE GAETIACTERE . SERAGar AIER T AT SE 1tk o WETOME s 45 22 5 S oo i i P AR E 1
Hodle O B KSR TR DA iRy E B ORI MRS . BARRIUAE LR 2507 1 -

(ONAND Flash AJSEMEAHIAFERS S, B HARRIFRED) . 5 T, BT,
ITAFIE. PE B, BE A, SLC/TLC/QLC Ht Open Hith. St 55570045, A
e BRI B T R R A TS AT 5

QFFE RSN MR R 2, AR AT B S A IR AR AV B R e L B
PRSI P AR RER . Bl e /AN FEUBCELIN TA) S SRR S AL I AL
FANEE, IR AEAF NAND Flash A EECHE £ 8 ik LURF, ARG it S sl — %
BRYURTEHIX LR (BRI E B -

ARG T ARG AR S BRI 2B, SR
T B R A PR R RS R A RGEHE T AT SRR AR A . EIRTROLT, B sl
B0 B A EE 70 b AL P AT A2 0 A A] 5 R A B K, BRI R E AT
B RERIRN ARG R TMRED . ARG T A BRI

A FREREN T fi# NAND Flash /51 BRI e RV, BT S0 DL TR . FE o e
s A EZHE N X NAND Flash AR SECERIS2m, D9l 4 Sk st 24t 1o
A IR o I X NAND Flash #5835 Pl & R0 #r . dmdh 5 T Error
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bits PRI M AR BE THA 087 oot £ 2% IS FH A0S PR LS, A R e 7 T A R R 6, dile >
J5 S R PR X DA R it B0 A B4

2) DRAM Aot

DRAM FstE 7 It H G FE P il Bl A RERE AR R SR G
FAAERETIME AN . JLEE S7E T BRTETE DRAM 3R a5, K FFan AR T ardEdt . W it
s B A T R T AR E P B IR B AR DA K i B BRI R 1 5 .
PREIUAE LR 257 1H -

ODRAM HUSMHREHEME L, BEEREN. IAEEN. NPEN. 352554
RIFREDT BT BRI, Fooh TS, DL EON RIS L TR E
WIS TT & .

ORI ARG ARG f I SRS 2 R, B S
T ERE R R, A BE SN TR RO A% 77 i e ST AL, B sh e 8dE ot
Ak 2w 2 T TR) 5 I AR A R EOR, A R e BT U R 25838 . BAINE
AR RGBTSR EZ . A FEIEL T KA Bk

N A IEIE X DRAM A BT I EAT B SURFPERIE 7T, %F DRAM N A7l B TC I HL .
(LNERETE T3 N PN ) N3 o i I e W/ B o e 74 V1 v A 2
TERET, AT E T AR, DA AN R SR A o 2 A I L
RIS E BB SR AT A I8 FE Som AR 2 A 52 3 B R e IR A b, A
RARTE T 7= i A I 78 e 20 Bdla T SEde . R S5 0S5 B AR bR, FEFE ™ R
Rl 4k wh T A o

FAT NET XS _F3 2 EHORAE A P RS AR R, AT NI R U AR A K
R BORTEBLUR -

BRA | SRR | FrkBrEe BLBARER K ME

A3 A DA A B o AR T R U 32 B 748 7 D AT A k2> 2 T A
v (RIm E) 5 5008 . ARG E T IR, SRECHIWT SRR, IFXEA
g I AE S 4A% . 8 S R — B . iZTAIX 18 TU S TR

SeE N R U, PSR e MR ZE I LI, AR AR G R B IR A Bh 2
SETERNE | BFHECR | ftEA BN, AR ACR 5 SRR R . IR E L R
EN FAN R e %, KIRIRTH VA7 BORMRR 2 BEAS TN A0 . FLPREAS:

5 Bl As ems,  Be L BRARBURE 2 AR, 1 5m Bt e e
BEAt, 205 A R A I R B SR AR, FERIEE AR,
- b SRS E W RE IR R T 55, A iz I I N O e
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YN O S B R G R A H i RES
BARLZHR | BARKRIE | kB BOBARRER KM E
# 7 I7] Lower Page 1 Upper Page 5 A% J5, iHit [\l Lower Page
F1 Upper Page Z [E] %, SFiHHRAIIT (bit) S8, HIWE A7
S T B E{FHE%WE}%\)}*%E&@?&E‘J@%%%O —HERMEGE T RS
HRII A EAFRAR | #tEArs | PORE, EARidiZ Block NAEEHL, Mk B AR & A7 6% X
) B, RSB AMKYE . @RS FA I NAND flash 1 Pair Page
A B R AR £ R, A OO INIE I 1k AR 2 Block, 2 = EdE 52
HEMEA NAND Flash f2 @ P, FRAREEE E R XK
I 2 IR A i SE IR WA € NAND Flash () Ea {8, 3T
R Arrhenius 22 R LT H NAND Flash 75 &l R 035 s K1
K AR | #tEdEr” (ahdid s e il & NAND Flash 7 & ™ i B ik R+ 4%
TR AL 5 NAND Flash 75 %~ %, W& BEHL I TH 767
s A THE RN TR 3 (1) SE B0 S S K
JH 3 NAND Flash 1st Read Issue H 8 /5 52 1) Page N4, FHE
b A 4 NAND Flash 78 BKs 55 — RS IURT HEAT — O bRod H/D 8 s G A
® EHtHEAR | #itE4 7,7 MK NAND Flash 1st Read Issue HHLIMER A& 1, FiBLH AT A8
S RE PR LA S R B AT R U RE#E (bit error rate, BER)
SN a)
DRAM 7#if I DRAM 5 KRR B e 28 284, ) 50325 Lo s BUEOHR 10 22 5=
FIGHER | ARFECR | SEARS (K DRAM IS bite 1ZEAR T LU DRAM (5 cell, 3 cell,
MEAR = cell Fl G A TR A I HE R PR R0
DRAM 6t Xﬁ?%% Die [ DRAM FEhhs BT R IR RS 2L Die 2 [ FHBTE
AL | Bk | e %ﬁ%ﬁ7ﬂ%@ﬁ%ﬁﬁﬂuﬁﬁﬁﬁDw%$@%ﬂ,%mﬁ
/jé BT 2 — BOPRAETE I N o 1 BR AT LU 55 AN A & (5] 2 18] 1 BE A
ZEg, PRI mEBR R,

2. BEMHFBRHEOR

FEA# s IR G A (Firmware) & ISATFEA7 il e & 1M 4% EIBRIFRER?, TE BRA7 Ak
IS ENLZ 18 B S B AR ERAE o [ A AR % L, B A S SE, R
E AR RS TR RE . AT EEEAITIRE .

fi# NAND Flash A7 M 7E R Be 28 mfEfiti . PC A7Af Bl o0 AEfE. T4
AT 5 T7 1) BRI R e, AAA 8% B BORAE A SEIUAA B S % DR E R R SR 2
—, TEAWHE A BRSO (W0 SATAL NVMe. eMMC. UFS) [t
WP IE, FEAWRERCET —AUE BHORKIT K, S CIIRE. Ml SEtt. mrkae. 4
B P 3 SR e )58 7 1) R

[l PERARANE R U R AR 2R B AR AR O i 2 —, T B 5 ENLZ R Y BT RE,
FOSTAE R EE N  BOAE B, AR B b i, SO B A R A I 5 A
(ECC) , {RUFHE A7 il 1 T S A 22 4 ¥k o (RN F T NAND Flash /5 2 AT 30 4R 55
BEETL. EEARE . SROCE TR, PE B, mACEEHE K. SLC/TLC Bt Open $5f% .
§9H G 55 TTSERRIE AR A I AR AE DR R 2 1) /O B AL i[RIy, 75 A b 3ax
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EiRES

SERFIEMIBE ST, Wl ORAFAE AR B R 22 4 o B E TN AR A AE 25 AU, FH IR AN TR N, 2538
T O L R AP S SR A A i ) P S S B SR B BARAT T R 56 L 4% L T 3 SR

BEREH -

A FEFET B3 EW R A E 284, TERC T 208 FTL (Flash Translation Layer)
EREOR, Wb EL (GO FHRIKE (ECC) DL R AR A S b e, it
A E A L, A~ ml R g SSD. IRAKAF i (eMMC/UFS) 4543
i, REAETIRIHMAE ARSI T VM R G E.

AT NERR E IR TR S BT S BB, AT AR PR AR AR

SNV IR

do

BARATK

BARRIR

T Sb R B

BB R R MHE

o T FEE S
%

H EW R

fEA

BEXT NAND [N A7 B8 OR A7 J7 1%, DDA S04 B 5 B0 o8l Of
FEERR ) AL FORNZOAE T I8 I 0 Bl X R IR A
BN RBIARERAE 1OV s X B, I % A LB 7% 2 X B
RIS, S v Jodhs X BIAT Fe O A, BB R iy, ik
— A R R S TR R B AL S R I B R, T 5T
DA B e e 1k 5 T SV o AR AR S 5 TR 1 % AR 7 TS e #
B, A2 NAND INAF A7 RO (R A R, 0 25 5 T Bt
AIEETE, /D B A O AT I B R, K B A . Lk
bb, VB X B Eh A BARAL T BRI ARG, R X
REIR S, B PRI TERE

(KA LR RES

HE# K

L

PR O T Zh AP0 HAREE X, ARIERE AR A BE S
REAE o ITERL, IFRI RIS E e AR S5 /BN A, K% Bt
EE SR AT AR BB S RIE B R AR, X
RO X EAT B, R A X R S8R BN, AR ok
T IEE S Ve B IR A 3 BUR BORL Y HIUR B, 2 BORIE L v/ A EL
a0 B I 0 25 52T NAND [N A A B2 [BICRCR , 8 Te g
IR R AL AE At BRURA T, O BRI B4 5 0 B % R B 43
R AT . WRORIE RSB A DA T, REFR AL IR E AL
e AR B i 200 4 Bt i A B

IN A7 B G B
MACE %

HEm K

L

PEHAR I FIE 3 NAND INAF AR EE B SRR o8 i obii o 2
FER S BN B FEIC AR G TS 2 WA SRR . R A% O AE
TN P I ERIRSER AR, R ICREREE,
THNREAGE BB BME I, R AL UE W7 22 N A7 P ) Bl B
BrER, JFET THIRUERICR. ZnEEE s e 5k
s a, REFRAARIEFER, R SR B,
ARBOERNAF 5, T8 T 5E k.

X7 E AN
RS

EEX7Y

R

Pk AR A A T 38 B R 8 A M AN SR, S TSR B e R )
VIR EE, K 2h — AR FFEAEAN TR HANGAT s ba, BEXTgA?
B A TR (RN SS SROZ I I A TR B . AT
SRR B REAT 4055, A O S 8dlE,  fmeJm R X 5 i R4
PE G NINAE . BT8R D> 2 R BE BRGRAE, 2RI TE
ARCR . BOREE He e I A b 2 IR aRAE, B3
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it

dn F

BARAK

BARRIR

BB

Bl BoARHR RAHE

TN BRI BENLS APERE (JOPS) , A XUM 5 RGIEITH
Tk, FEAR 7 IS EEE SO A7 IR A TH A, Relid i T
a3 BRI S A5 .

EER7Y2

A

AR DR IER /N T 80EE T 4KB I RGERAFTL T RS 8
PEEAFBe, KT 4KB IR Sl A7 T P S skerb . 4R
GEARIE R AT (Page) HIA/N, BHANEER, EAARAN
Hniaad 1/3 i, HEABSSR, S0, KA R SR AR,
i@t FTL S RIH & AEH . %07 VR B B AN 2 2 (1 B i 4
BrRidE, ARGERNAA b, IFIRTF il % BAE = TR A 5
BIAEE T R E .

FTL 52

H EW R

EA

S AR [ e R L e A P B bk, F %R BT IR A7 A 45 2.
A7t 0 L PR P SRR AT A7 DX v s R I S 1 it £ Pk s
FEAEIX R P AE . Gl R T ik, [P AE 22 ) B Y 2 (8]
ASEZIH, I AR AT il o o AT R I 2%
B R AR (0 A R RUREIRG,  J8E S 1 ] ke xR A 2 ] 5%
VREIR B, i vt ] 4 7 B A AR R 541 2 1] B3 P 45 P 2%
z

[ 11 P9 A7 B
RS

H EW R

EA

PEHARAZ AR BLAEAT I trim Ay A2 75 20T A2 b bk (R R B
2, WG Z AR trim A4, 2P trim 6y R IZ
Hoht HE P T BB AR T8 4 IR a8 A R s 2 B — AR A )
BEERPTIRIZ B TTX ML) map RAPBRS SR . IR T SRAESIR
PRI trim AT RS PEREAT R R, X TR R AL
trim 74257 A] $R OB R R BR R

RIFEE B
1%

EERTY2

L™

LR ARSI A7 DU AE R ] U BT, B AR DU AR LA
AR TAFERE N D FE I . o AZ O Tl S 42 K
P XHA TR, SRR R 7% B X B, JFAEE Y
I HURS AR IE 72 EARTIAE A X RIS, P a) R A A X
PRSI b v BARAIURHT 347, DARRAR IR AU LA e, AT SR TH 47
fif R RERL S AT FENE o BRI B RE B IE RS AN T FE T Y
AR PEAR R A AR URMIR G BBCIRZS TN U RERE, 35 K Lt A s
FrWE A DB BRI A7 T, P I s
AR, BEAh, A8 X P sh A B B TR SRR e
B B X PR, R AR, (RN 7E e 2 e BRI e s Pk
REAEVI, R ARG N IR B RRRE . BT &M Tl 7
B TR (IoT) LAR H Al (A b (i s iR 2, 2
T R L A5 R O S5 I DB AN s T SE A ™ A R N ] 3
S, B A IR AR R T S R RE

il 2 A
CAPSS N

H EWK

A

[ F 3 TCG Pyrite #lYE, 54 AES BN bR#E. ATA %4
A5 TR E R B A AR R AR, M — &N
fith v Ak 2 [ 1 52 Bk 4 5 A B o B e i R R . i g
PEZI) AES-256 INE, ShHARSE AL S BT Ry, i
ATA Security Feature Set SCIVEHRAE 5 IN&#E bR, i —Domik
Ay A EN e, WREURE BEEAFE N s
R . fEIEAE b, B R TN e A 52 (SHA-256)
(P25 2 B AEATL I, A R [ R 28 I 8RN B i i o 1) S 1 5 AT {5
P, BrE R G SCERARIEEN . &S5 WENEHIRAE S
PERERE PR, AR AT R b A A K 44 X
548
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EiRES

dn F

BARAK

BARRIR

BB

Bl BoARHR RAHE

RN R R oe o ety I L K E S BRSSO LR RSy a Aty
R, EEEE e S RENERE, 2 IE M T AL G EE L
SRS RS mERTTE (HPO) P&, Tl ANMBR& LK
G E R REOUR, RO TR 2 alriE, Bk
T i) AR O B vt 1 e A 22 B 1 %

10

HHEFF AL
TR ORI
7N

SERTY2

R

[ S 4 St 1 s RO PR3P R (Power Loss Protection, PLP)
53 EH A (Data Recovery Technology) , il &l 142 1%
RE SR Bl A S, T AL A R ol = A 20 LR 22 ke
PG DLS AT REAT RUPEAR KR 25 25 5 40 8 XU 14 2 T B 4P L
R BRI 700, R T HEAENE S 5N
RS, B RSB B AE S N IR B — 3. il 2 hr
BEE NN, [R5 R A2 T AR AT ) Y, ] e K PR
Hh 58 i CAR R HAR SN, 8D BRER 5 S N3 B0 HoE A — 2L
o) @ teAh, [T o EdE U S H B C AL S ) S I 4E 4]
TR ST RGN — B -

ERARIE T, FEfAER TR T Mg e Rl 5 2 IRk R
P M S8R B L) 2 R RIR B E e, EREE
Br BRI E AT SR A, PR E AL HE B AR 1) T B A
B ARIR,  f R PR ARG R SR R i v 3 B s 25 R KU
Ak, [ S R SMART H RIS S fm s oige, 454 Schf
HE e BRI, RGBT, b T AR R T ok
(R FE o

A AR TE T Al R ot SR 5 R4 mPERE T (HPC)
-6 B Tl E B AT % S50 Hidis 58 B 3R 0 m] S 1 SR AR = 1)
Yist. IR ARG mYERRSAT RIS, 9~ SR e v 5 B 4
e rbE, B ) by 8 WP A0 22 B 2k

3. S R
BRI EL R . OB AT RE . BEE B RE IR, B A

figki” TR R “ DRERE” SEHIL), HUREE R E A (BRI 2 R R R S s e
A, SEUNEE, R R IRDIREA DD RE R A AE0 A0 IR R I 4 1) EE T o
R R, St S g A B A PR R R R BR AR AR 1, A e
FCBGA. SiP. FOPLP. Chiplet. 2.5D/3D NARERMIeit BB AR, B RMAL G 2
AREVYIEEHE B AP, AR K2 o 25 T A M A, RO S 22 B R e AR S e sl = K e
FOCEE ) R . RYE Yole 2, Joilbdtds T Z2M RGBT 50%ME 2T 5 %,
AR, FREBERARRIANRKEES, TEQEHRE TER. mRi.
NGB EA AR, SRS ZEHS . BT — RS BRI S R % 1 7
b2 T A Y O a1 e N T BN b en TR 3 9 -1 i i = = D) s
RIRTRTHAAE A 1 S A R BE A 98, 28 R HES . SiP St BB ROR O Ak 3%
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