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SiC Neural Interface Options
Layers needed {0 make device

4H-5iC Neural Implant

— N** electrode mesa layer
— P-fype base layer

—— N bhullk substrate

3C-8IC on Si Neural implant

— N electrode mesa layer
- P-type base layer

/ / ~~~~~~~~~~ N or P 5i substrate

3C-8IC on SO Newral implant

---------- N* electrode mesa layer
- P-lype base layer
—— SOl Layer

/ / — N or P Si substrate

C* sandwiched in
a-SIC Neural Implant

»»»»»»»»»»» C conductive film (PPF)

. IR

C* layer can be replaced with heavily doped polycrystalline SiC

FI1G. 10
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SiC Neural Interface Options
Eitch definition of conductive mesa

4H-5iC Neural implant

2 e N7 electrode mesa layer
— p-type base layer

---------- N bulk substrate

3C-SIC on Si Neural Implant

7 % N** electrode mesa layer
— p-type base layer

3C-5iC on SO Neural Implant

% Z: Nt electrode mesa layer
— p-lype base layer
--------- SOI Layer

C sandwiched in
a-SiC Neural implant
A C conductive film (PPF)

T a-SiC {on Sior S0
// /// ~~~~~~~ N or P Si substrate

FIG. 11
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SIC Neural Interface Options
a-SiC insulator coating and device thinning

4H-5iC Neural implant ) ,
_— a-SiC capping layer
\W Z. N* electrode mesa layer
— p-type base layer

+— N bulk substrate

4H-5i substrate thinned/removed
using back lapping/DRIE etch

3C-SiC on Si Neural Implant ) )
_— a-SiC capping layer
\)// ) N electrode mesa layer
- p-type base layer

Si substrate removed using Si
etching (dry + wet elching, elc.)

3C-5iC on SO Neural Implant ] ,
_— a-SIC capping layer
N\ ! N™ electrode mesa layer
— p-type base layer

PL
SOl layer removed by HF etching. (SOl Layer removed)

C sandwiched in
a-SiC Neural Implant
— o~SIC capping layer
NEZ N C conductive film (PPF)
7 7 T o-SiC {on Stor SO
SN or p Si substrale

SOl and/or Si handle layer
removed by HF etchingfand or Si elch.
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SiC Neural Interface Options
Insulator window etch®: bonding pads*™* and recording tip

4H-5iC Neural implant

- -SIC capping layer
%ww N** glectrode mesa layer
— p-iype base layer
T N bulk substrate

Electrode tip exposed via RIE

3C-SiC on Si Neural Implant

&(m a-3iC capping layer
— N** electrode mesa layer
— p-type base layer

Electrode tip exposed via RIE

3C-5IC on SOI Neural Implant

— o-5iC capping layer
SN N** glectrode mesa layer
— p-type base laver

Electrode tip exposed via RIE (SOl Layer removed)

C sandwiched in
a-SiC Neural Implant

. , a-SiC capping layer
NS C conductive film (PPF)
/ L - g=8iC {on i or SO1)

Electrode tip exposed via RIE N or p Si substrate

* RIE (reactive ion etching) step done before wafer thinning
** Bonding pads not shown here, only recording tip window

FIG. 13
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SiC Neural Interface Options
bonding pad metalization
4H-SiC Neural Implant
5\\ R N

\\\\\\\\\\\\
i .

— Metal coating”

- -SiC capping layer

N** glectrode mesa layer
— p-iype base layer

T N bulk substrate

Bonding Pad coated with metal”

3C-SiC on Si Neural Implant

\ o Metal coaling”

- -S10 capping layer

N* electrode mesa layer
— p-type base layer

Bonding Pad coated with metal”

3C-5IC on SOI Neural Implant
- — Metal coaling”

— o-SiC capping layer

N** glectrode mesa layer

— p-type base laver

Bonding Pad coated with metal” (SOl Layer removed)

C sandwiched in
a-S3iC Neural Emp§am
................................ ™™ Metal Cgatmg

\\\\\\\\\\\\\ R NN a-SiC capping layer
— C conductive film (PPF)
4 4 — -SiC {on Si or SO

‘

Bonding FPad coated with metal” N or p Si substrate

* Typically TVAU or similar layers. Ti layer facilifates metal adhesion
to SIC while Au is the conducting layer to facilitate packaging

FIG. 14



