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Progress and prospect of memristive sensor

Hu Wei, Wang Youhong, Kang Kaijin, Dong Caili,He Yong

(College of Optoelecironic Engineering, Chongqing University ,Chongqing 400044, China )

Abstract; As the fourth type of passive electronic device, memristor is considered to be a strong competitor of the next generation of non-
volatile memory and artificial synaptic device due to its simple structure, fast storage speed and high integration density. Currently,
resistive, capacitive, and inductive sensors have clear principles, and are extensively investigated and widely applied, which are
constructed based on the three types of passive electronic devices—resistor, capacitor, and inductor. However, the research of memristor
based memristive sensor is still in the preliminary stage. In this paper, the properties, materials, mechanism and applications of
memristor are introduced briefly. Based on the research of memristor in sensing field, the concept and definition of the memristive sensor
are proposed. Then, the research progress on the sensing characteristics of physical quantity, chemical quantity and biological quantity
by memristor is reviewed. Finally, the challenges and future prospects of memristive sensors are discussed, providing feasible directions
for the future research of memristive sensor.

Keywords : memristor; resistive random access memory; memristive sensor; resistive switching property; sensing performance

REfCSE b & e, H AT, BF R AL R R
AR R R EE T,
T 2R T AR A 2 1 AT SR —— 1 B A JK
25 LIZBH%S ( Memristor) 4™ YIS, S TFAZBHE 7EAL
B IREAE R 25 25 2 5T R g 0z —, R AR SRR A ST, 51 I ) B2 BH =A% SR 25 19 Ak
TRAFE G BLA R A Al B AN [ By &2 e S5k & & il 2SI P AR A A0 5 A AR IR, E AR T B A
JE, BEE L R S8 (micro electro mechanical system, TR IEER BRI ERAR | B Jm R 485 40 B 12 BE =X A% Jae 4 T I 1)
MEMS) £ A1 30, (5 I8 E5 1E 7 1 3 T B Ak 4R i fb Y Pk SR
Wk B 457:2024-07-16  Received Date; 2024-07- 16

# FLATH  EK A RRHE RS (92471207) (FEKTH A SRR R &3 & RIA 24 (1T #(Z) (CSTB2022NSCQ-LZX0075) | H o & 1 S A Bk
%5 2% (2024CDJGF-020) Wi H % f

0 3l

il




2 RO O

a5k

1 [ZBEHEEEMT

1.1 IZFERFRIZBEREHEX

1971 4F, Chua'"" WA FEL % FR 36 58 4 1 (9 F 5, 700
B 7B HL A R Ah IR A TE RS 4 Fh SR L T
Bk I oA 44 MBI AR . 2008 4F Strukov 25 i HE
PU/TiO,/Pt 45 ¥4 BH 7% 17 fiff #% 19 HL Uit — HL & ( current-
voltage, 1-V) #iiiff M1 2k G LR A BHARI: A 2 i e
PRRICRHARY B3 S50 % RO F ST AR UK B A A6
fr 550 BH g 0 W B SE BAE Sr T B HEWE R 2011 4F
Chua™ $ H « AN T s L, 85 24 56 (] ol e BEL 225 b1
AL, SR -V 4R ] 2R AR AR 2 1L
BH#% o

B 45 114 v, BEL (i 5 A PR S B R 17 g 5 i A
75 RI3E i A BELE 9 B AL IC I IR 22 A L AT, X 2 A BH A
o AZ iR A B g 2 G R gk el . HL B i K
LA S i A G AU R o, FRLAT g ARG E
it o, HLEETTIF AT H X 4 B BEACAR & 22 [a]AS ] i AU 8O
FAREXL , Hrb Ik o 5 ¢ M HEE SC TR, B
JE v SHLfT g W HO(EE SCT A el o S5 I
{ELE SC T HUBE SR, /D TR AT ¢ S REE o KRR
ML ERTCA . SR/ FedR G B AR RS RAE AT ¢ 5

A @ ZRIA00CR  IHRIE T B BE T o = (in

%% = M(q)i, ALBLAE M (q) 5 L BLEAT AT B
e (I

2015 4F Chua'* 58 3% T IZ B 28 BLIE  BAZ B %% 90 M
PRARRUNZ RE % | AR B B4 8 B2 BE s A
RUZRHAR 4 25t o—q XRMEFIVIZBEZFRON AL
BHAR ; M T o—q K REHCFFIBE AR F AL RS FR
Shy BRAEGE FHARUZ B8 5 A BEAE H — s 2 RS AR
SE WA BELAS FR Ryl A LR 5 55 ) U AZ BB i A
HL 3 R — A T 22 AR S 7 [ s e 2 A2 BEL AR ko 3 e
RIZPHAS
1.2 {ZBEZEtEaE R WK A A

AR E SR LSy S AE i (DN i r¢ LB = EE VA
FHAFE A 7R T4 R BUIZ BHAS , WnFH AR 77 i 7% AHAR
FERGAS SRR REBHAEAE 2R 35 SRR i o
B 2 SR I B B 9T N B O R K L 55 1 BHL 2 A 4 P S
BREK F Ak (HBH A7 it 2% B IR A A i A M BT 45 3
BHZE A7 fit i ) K JE ko T LA e b S A2 BEL 25 40 B0 52 L )
WDk, Rk, A SCk i LIBHAS Al 2 M AR, A e
PHAR A PERE AARE  HLER R LA KR B 12 BH 2 A5 I8 25 1)
IR S Pk

FEAE RUZBE A% B A BB/ A BUZ /A il = R 4544,
TESNIMALAR SR, e A BEAEL T 7 P > ol 22 A A 5 1Y
HUFHAS Z 8] & AR Ve, Wit 2 ), LB S AT RE RS TR 455
HEZERES R & T G IRFFIN 8] A6 7 11 T
KR T ARFE A MG AR & A L LA A
JIva 64 VR I (LA PR R AR e, Hy F B 2 A 1 E 20 O B
WA RSP BRI R BEL AP 728 = e T i
P 1% WRE L 5 UM P P L2 728 A A A S T P ) fL P 138
UKL L

BELZE 12 FH g £ BEL 7 4 1 15 40 i A0 fL A3 Ao ) 2 1
FASCP S A FA A R £ 5 R LT LR — T4 R
A on SRR e R ARy &R ALY S .
ALY RLEDURBRL 50 RS 4F , ARARMA £ 32
AL T < T A A S T A R T IR
WA/ JE A FEL AR | R RO T P AR 55 B T A JOR AT R A A
S FH RSB BHAS BB A AV Bt HAT B2 R

RELAZ A B & BB 20 32 A5 5 ri 22 IS0 A 5 T
PR, 22 AR RS e IR AR A T F 22 TR A
Wi, i RO AR A, S i 22 MR AZ B AL BE
Al A SR A SR AL | A5 A BIL I A e
SRR, A, T 22 RS [s) SRR 1 e 4
PR IE R A0 J0T 2 B S T 45 Y S T A 4 v R B R
T 15 A Y L B

AR, N A2 AR S 7l 5 I BUR AR R E S B
TUCKAM Y 22 TR 5 A | etk T ZH0R ERELALTr
AL EROLE , LUESIZBE G AR5 BATE AR 7T 2
PR A E N TR A AP R — SR SO )2
REHIT

2 2B RERE Y

G Y SR S i AYS RS S
T — E A A T A R S (R S, 1%
MYy PR R 2 A e SR AT L)y e 2 U Al
i AL IS TR L AR AR O UL AR 45, Foh e
e N RSO RN RN 2R S N R S LR N R e
it ABH A A R R R T LR
HUAS  RLEGX 3 IR 7 SR A 5 S B A A% s, L
JECHETE T ESTIRA L2 R i LR a3 2
2 Sl L X E DR T GV N LSRR Ak 2 ()
55 4 FTCIRAL TR 2 TR REAS Az 2 (4 IR Al 7

BEEAZBEL A A I T A R S 2
K WFTEN BILEAZ B PR A% S RE B9 58 SR ik
T Z MBS T, ERAEWT R BT, — 5T,
A I AN TR AR SR A S FIZ B 2 , 52 BRAR IR 15
JEIERE S IZ AT — IR PR 25 5, NI /A7 3



WA S AR R AT S e S R B 3

o512
HL P BA
1E IR (3%
. pi L c,= so;,.s
A <
Hi L § HE
J dv=Rdi 7  dg=Cdv
(De———F— ag=itt —(1)
B R R HJ 1ZBH 2% A CE:
FE IR do=Ldi de=Mdq R IRAE
- II:OS Q)
g, Y Ly
L. : —: TR

K1 4 RTCIREHT LA RAL A8 C &
Fig. 1 Relationship diagram of four types of passive devices and

the corresponding sensors
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Fig.2 Synaptic characteristics of stretchable

memristor at different tensile states
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Fig.3 Diagram of Synaptic characteristics of stretchable

memristor at different tensile states
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different light wavelengths and intensities
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Table 1 Statistics of research achievements of memristive sensor for physical quantities
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Fig. 6 Cross sectional diagram of the thyristorlike device

and top view SEM image
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Fig. 7 Conductance modulations of memristive sensor based

on reducing or oxidizing gas
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Fig. 8 The sensing performance of NO gas based on a

two-dimensional BN memristor array
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Table 2 Statistics of research achievements of memristive sensor for chemical quantities
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Fig.9 SEM image and schematic diagram of detection principle

of memristive biosensor for tenofovir drug detection
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