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[Parylene-C 7|8t RRAM 37 Z= 7]

Substrate Bottom electrode Switching layer Top electrode

Al Al/Ti/Cu/Au/W

100/ 200 nm 100/ 200 nm
Ti Al/Ti/Cu/Au/W

100 /200 nm 100 /200 nm

Parylene-C Cu Parylene-C Al/Ti/Cul/AulW
5um 100/ 200 nm 20/40/60 nm 100 /200 nm
Au Al/Ti/Cul/Aul/W

100/ 200 nm 100/ 200 nm

W Al/Ti/Cul/Aul/W
100/ 200 nm 100/ 200 nm

Metal2| SFet F7

Switching layer2| &7

Metal-Switching layer-Metal2| =%t

- & 150712 378 =4 27




(3) (4) ‘Top electrode
100 /200 nm

Parylene-C 20/ 40 / 60 nm Parylene-C 20/ 40/ 60 nm

Parylene-C 5 pm Parylene-C 5 pm Parylene-C 5 pm Parylene-C 5 pm

@ ® ® ®

Parylene-C Bottom electrode metal Parylene-C Top electrode metal
S pm 100 nm/ 200 nm 20/40/60 nm 100 nm /200 nm
deposition deposition deposition Deposition w/ shadow mask
(Parylene-C coater) (E-beam evaporator) (Parylene-C coater) (E-beam evaporator)

[Parylene-C 7|%t RRAM 37 T2 M|A]

@ Flexible parylene-C substrate 52} (Parylene coater)

@ Bottom electrode 5% (E-beam evaporator)

® Parylene-C switching layer &%t (Parylene coater)

@ Top electrode &g (E-beam evaporator & Shadow mask)




[®|Z+St Parylene-C 7|t RRAM] [®|Z}E RRAM 7]

Keithley 4200-SCS / 4225-PMU & Probe stationZ 5%
@ RRAM A9 DC IV 58 578

@ ldentical pulse voltage 217} & 4=0f IFE conductance o}




(a) Al/Parylene-C 20 nm/Ti
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(d) Cu/Parylene-C 20 nm/Ti
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(b) Al/Parylene-C 40 nm/Ti
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(e) Cu/Parylene-C 40 nm/Ti
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[ =t RRAM 2 %Fe| M7|H EM
Cu 200 nm/Parylene-C 40 nm/Ti 100 nm
MEY 5&(<0.75 V), =2t Li74(~102), & on-off ratio(>10%
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(c) Al/Parylene-C 60 nm/Ti
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(f) Cu/Parylene-C 60 nm/Ti
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(a) —O— positive
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(b) —O— negative
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[Cu/Parylene-C 40 nm/Ti2| conducting mechanism

log-log plotOf|A{ -V fitting &1

« HRS : SCLC(Space-Charge Limited Current)

e LRS : Ohmic
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[Cu/Parylene-C 40 nm/Ti2| 21 EX|5 1 18t Multi-level 5% =91

Pulse voltageE 271510 conductance

— Potentiation : 4 conductance states
Depression : 13 conductance states

— Multi-level =%t =210l




(b)

Input layer Output layer 2828
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[Cu/Parylene-C 40 nm/Ti0|A| MNIST T{& Q14 Simulation ]

@ RRAM crossbar array2} X235t RRAM &d& O|&875}0

FEDI AARO HE MH Z(vector-matrix multiplication)& +¢
@ MATLAB= 0|83l MNIST £&2M 0]0|X| dataset= AtE35}0]
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[Weight Map ¥HI0|E]

Synaptic weight (uS)




Cu/Parylene-C 40 nm/Ti
MNIST I{& 214 Simulation Z1}
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A2l A ZEH| ol 2 A (X-Capstone)
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KMl 87t

Identical pulseE O| &%t multi-level pulse modulation2 +3

Flexible substrate £ 9+ Tl 2Q




Annealing & F7

— RRAMO| X 7|™

ISPP(Incremental step pulse programming), STDP=
multi-level pulse modulation %! STDP 4

— MNIST IJ &l QIAl B! CIFAR-10 A|E2{O|M =7} &

Flexible parylene-C substrate & A+ 21







