w11 % B3 £ % Hi /N Vol. 11 No. 3
2022 F 5 A JOURNAL OF INTEGRATION TECHNOLOGY May 2022
5IZH& R

VAR, & 96, F10E, 55 JE D R AR S IR RE . ATSEE SR H [D]. SRR, 2022, 11(3): 42-55.
Du YJ, Jin KL, Wang ZY, et al. Performance, reliability and application of non-volatile memory devices [J]. Journal of
Integration Technology, 2022, 11(3): 42-55.

EZRIEFHESFFAMERE,. TEERNH
BTG 2UU FFE GHA

"R TR BN S AT i 430070)
PRPGEFERHA AR 3 430065)

B E EE RN TN AR, B 2RI, MEBIEA R RH e . 1%
SRR N B R OB K BEAA R IR, TR 2 R VA8 B2 7 Fhk . BEFE. %
BRI RAFE, A E B AR NSRS SR . 2RI, A A S AP e — R
2, WA AT A IR SRS ARIIR AN A SRR IR 2R AR . 1208 R WL AR 5
RIEAFAH AR AR R, W IF B4 T — LBl SO B

XA ARG RMEAEESS: BRI SRR NAFIERSE: RN
FEDHES TP 391  XEMARER A doi: 10.12146/j.issn.2095-3135.20211017001

Performance, Reliability and Application of Non-Volatile Memory Devices
DU Yajuan'~ JIN Kailun' WANG Ziye' NING Xinjie’

'( School of Computer and Artificial Intelligence, Wuhan University of Technology, Wuhan 430070, China )
*( Wuhan Shiku Technology Co., Ltd., Wuhan 430065, China )
"Corresponding Author: dyj@whut.edu.cn

Abstract With the development of big data and artificial intelligence applications, data are growing
explosively, and the demand for data storage is increasing day by day. The capacity of traditional memory
technology is approaching the limit of its physical storage density. Non-volatile memory is expected to
replace traditional dynamic random access memory or disk technology due to its excellent characteristics
such as byte addressability, low energy consumption, and fast read and write speed. However, the storage
medium itself has some shortcomings, such as limited lifetime, asymmetric read and write speed, uneven

wear and various sources of errors. The storage principles of common non-volatile memories are explained,

RS EE: 2021-10-17  fEEIEHEA: 2021-12-23

E&WMB: EXFARRFFHEETH (61802287) : THEHLA R E 5 5 s 5250 5 (h [ERL 2 B vHE RS 72T FFBGAE (CARCH201903)
TEERE N M CEBWER), ML, Fl#dz, WLoR LR, B Mot E R REMFIF % RS, E-mail: dyj@whut.edu.cn: 43l
e, WAL, TR DN AR RS S B, WL AR, BRI SSD AAE RS TOBAs, Wik, WEAT A& G K 1 R
R



33 MIGH, 5. AR5 RIEAFESIFROTERE . FTEEVE KN 43

and existing improved technologies are investigated and summarized.

Keywords non-volatile memory; wear leveling; read and write performance; memory compression;

reliability

Funding This work is supported by National Natural Science Foundation of China (61802287), and State
Key Laboratory of Computer Architecture (ICT, CAS) (CARCH201903)

il

1 35

BE & R E R AN TR R AR 2k, £l 2
DU AR A, S Bl A7 1 5 R H 2 e B
AN AFHR B T 5 % FE IR BR, 3
BHARENG b, BIEFFET BNARE. W,
R TG R G MERE, N B EIA SME
RENFHEARZEERAMERZE R . E5 KA
fiti 251+ (Non-Volatile Memory, NVM) B, i
R RN B 2 S 1) ) AT RS B . B S
IRANEAE it 2 — b W7 H s Bl A 2 5 R B B A7 i
AR ERART T GEFEIC. 5 EA
PO RARFE, BT 200 NVM A AR A7
7% (Phase Change Memory, PCM/PRAM). H JiE
5% )15 174t 75 (Spin Torque Transfer Memory,
STT-RAM) . FHAE 47 fi# #% (Resistive Memory,
ReRAM) . Zk A7 A% (Ferroelectric Memory,
FeRAM) 5. X ELA7 28 B B UL RN ASHEHL
17fifi#% (Dynamic Random Access Memory, DRAM)
WAFEIAR o AR A BRI E AT, @
WAL N HE D) A A A 0 — P

B, 5 RYAAE AT ICAFAE — L A o
AELIEMAL, Flm:. DEHEmAR, 45
BAEIE B —E RBUE A7 0ift 0 AN P AT 52
(2) BLE HBEARKIRR, Bl AR T 5 3
(3) f7fi BT B AF i BB AN T, T BT lR i
TERHAE, FIEEALIR M, (4) S170E
AR, S RERANEEHE L, Hh T
AEIMRHRE, FLRRAREE, ik, FHE
EEXPAN R R R BT H U B BRI R R R

ASCE F R T LR IR 2 RAEA 2%
A R 2 LR, AR HL R O BT ) — 28
BERRBAT VG A WHRENIE 3 ARy
SN SO Ba, ARG Rk AR
L AT AT B A S R

2 EZKRMEFEFHFHEETE

AT JUA NVM [RA7-6if B AT 41,
FEAFF PCM. STT-RAM. ReRAM. FeRAM
IR fit 5 o
2.1 MHEFMHS

PCM HIn#Es . B ALY A A A ZH B
JRJE NGRS, InAE R A (— R
N Ge,Sb,Tes™) , B4 5 T 2 % 1 (o
Bl 1 FR) « A A A [F i #od 2 2 15 2
PANANEPIRAS : 490 75 225 N B 5 oot in— A4
W B, iz 2 i B 3R AR IR S
(600 °C), ULiF, AR HEFHZR S, IR
M5 0(EBEEME) ;. ALY I — M A
RIS, B A i AIRES (300 'C), it
W, A B IR EC, 2R NE 15
1 #AE) . EWMAIRES Z 0, By BN
10°~ 10" B FBRALYLE AR T (9 B 2
FROK, 2k B B AN [F] R BEAE R, 5 AT DA
—ANRICREEZ T AR BUE . ik B
[E] ) 4 ASFLREAE, Bt AT U REEZR 004 01, 10,
11 iX 4 MfE. BT PCM FEAE L FHIER B S,
FIT Aade Ry R PELAEGBR 22, F BELAE 2 [A] 7 22 e gl
N, B S KA R



44 £

Hi VN 2022 4F

2k

i
5

£°

e

T L

E

I

1 PCM #iEEIEE"

Fig.1 PCM structure schematic diagram[1
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Fig. 3 ReRAM structure schematic diagramm
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