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Real time neural stimulations and reading by modulating surface acoustic wave amplitude
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Abstract - Finding solutions for the disabled is a major challenge
for our society. In the case of a disability due to a malfunction of
the nervous system, the origin may be accidental, genetic, or induced
by environmental factors. This type of loss can cause loss or
movement disorders (paraplegia, hemiplegia, quadriplegia, epilepsy,
Parkinson’s disease, multiple sclerosis, etc.) or malfunction of certain
sensory functions (blindness, deafness, chronic pain, etc.). Many
alternatives, more technology, have been imported to create interfaces
between the human body and an artificial prosthesis in order to
restore some functions of the human body. A wireless system,
battery neurons probe was developed for one hand reading neural
signals in the brain, and on the other hand also able to excite the
neuron in the brain using a surface acoustic wave one ports (SAW)
delay line reflection

QIztel = el 104
3} 85 2 (neurotransmitter) <
body, dendrite, axon % -4
57400um AFel2E AYil, axone A 02720ume & 7Hth
O] A A L H A (action potential, T spikes) WAF Al FEL T100mV,
F71% "250ms AEE gFAUT dwrH o R &5 F(in action)d
FTHES 1% 1071004, g_/;]%—oﬂ# 1710 A = 9] 223}o] A(spike)
WA g EFAA A wH dHERNES 7L7‘]3}"’ =5
95 A ]@. AadE wAd deste] Hok 7149 A H o]~
Aol dA @ AFsh AgFol) OiaioTr
o, ol IA FUHA FFY FUZRHZ
2 oo FUZas, gy §4 FUHZzBEg
1 wire, cable 5% o]&sto] eJRZEH nA A7 ”i
U (stimulation), 7 (reading)st= 7]&o] &2, 94—r9}
of 9s] Agdy TE k]’”]"ﬂ Ao fQle] Ha
gEut el Akl o] APETE ~EH2I °]7}51°1
2“1 cableo] ALOJAM 47]=
T wAZREE AAdHe HeE |
o HHEWJ"] freket £, A, 2717
A= 222 7Y AR 58 AAH
AadEA F (chip) FHEEIZL Alad Wy,

_‘EL r~
o JfE r‘* r°

[l
o
ox
=,
=
)
ACH
o3
B
=

MooSr o Bdom b ox AT oor of eok m rff N

2 N W ooft M O Ho S p
K it}
o,
o
1l
319
T,
)

A A A 59 oy
A A= Sl
2.2 B

2.1 gﬂﬂal

dAe A weZade dHES AMAsE s aet A
AA 71k AHAEE o] & FA FAY FHzREIE ek A
e FHZEZBE gHAs 32 gIade] A Jbsd T2 Holt Y
H Az"e T ol zZaez FAE(IE 1), s neural
recording, & TF2 3l neural stimulations HA O & St} XLz H

£ ¥ 78] #4o PVDF 3¢ Aold Fu ASqA 728 94

th FAA 299 A4 AFE PVDFY polarizations ¥W3hA7|H wh
gA ¥ FE5AF chargee] W3S ofrgth Charged ¥Wd+E IDT
2 FAE SAW reflectord] ¥HATFS] A7) S WA A A ~HE

A AAF AL gz SAEY A¥Y AERE FA s FHAl
1“ 293, stimulationS H8A Z2H F Ao FEHM0R
3 ddste] AFAE wHENon o] AFAZEE AF HAVH AT
7} ‘%“}3}71] dop Z2Ho F AAZRALS AALGTA EHo Ao
o 28 g AF502 75 =5d FI ofdF A5E IAsider
spin coatingg %3] PVDF piezoelectric E4< =il o] S
9] M=% 93] E-beam evaporatorg ©]&3ste] wWlgS& F23le] PVDF

s A

=
AtolE FiLF o] AW ZRHE st
SRS E&) EM oldx|7} IDTel 9742 w) et ulrr A 5 o)
IDT-type reflector® &3] yolztty, HAusl= waver IDT-type
reflectorell o] 3 UF-F §HALE O] input IDTRE HEoten EEop2 4
o]H¥ IDTel 98] EM ol A2 H3te|o] SAHA~d T4 &3}
IDT-type reflector= wwAIolojdo] W3lel= FHEZZH Ao A Eo|
dAds e, weaAzdd o3 AWAEHY JFHExe] WE
IDT-type reflectorel Al charge W35 F=3tH mebA wkAls & 9AL
o] A715 AA WAL

L 3F 1elA szl

Antennas

oL L

Setwork anslvieer

<8 1> JHEE FEIRE M EHE

£ Jjo] Z2HZ JAME|%SN siLb= stimulation, £ C}2
SiLI= recordingS Sl SAW delay line®i] SZE[QICE.

2.2 T2H HF

4912 A deojd el 15um FA9 Si02& 4AAAHT. Cr/Au
=2 49 3"o]E Au electroplatings &3t Au electroplating
solution Table Ie ®olt} 10417+ &< “4mA AFol “30um F49]
3 =38 & Atk (™2, 1¥3). “30um FAY F =T i:?-_‘ﬂ
7 ]X—. 7& g TUAA AYFEA 2287t HA s
A FAE TheAst EaE 2ue o7 AAVE Q)
1 roﬁle Kolal 9lth BOE WA Si029] peelingE o] & "i
w8 55 lift-offdl gFstdch ALH olPF Z2HE & o 9
ol¥ o] HZo]F PVDF7} spin coating® o™ 120° C 2hr
annealing= %3 polymer3} 3} E‘r o] 3 shadow mask‘é o] g3to] 9
% A =o] e-beam evaporators & EE
538 PVDFE ¢d3] xﬂﬂﬁ}aizﬂﬁ lift-off HMQL zl = ZRHE o
< T AT (29 4).

=

_°.L'§9m°
fo o |

I-HLHLU

1243 -



{Table 1> 30um gold electroplating2 ¢t =2% % H|E

Chemical names Formula Quantity
Citric acid CsHgO7 112 gram
Potassium

citrate K,C;H,0; 168 gram

Potassium

cyanide KAu(CN) 10 gram

Deionized water DI Water 1300 milliliter
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