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A highly efficient low-cost flexible neural probe for scalable mass fabrication
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Abstract EZHE ALY (I¥. 1), B ZgHO AFHS
Neural probes for precise brain signal recording and oS3 245uych 1) ;Qﬂr ok 9tkg] 9] ro /xgz\} L 2)
control are crucial for brain—computer interfaces and Ok A 7bsA, 3) st AR FsE E, 4)
neuroscience research. However, high semiconductor olg] ¥ ools %,\] o EAE 7}%@%1/];} 49
fabrication costs and complex packaging have hindered Q148 279 (FPCB) TAS Algste] A+ 1] Lol

the adoption of traditional probes. We introduce a
highly efficient flexible neural probe, produced for just
$2 per unit, enabling mass production (1,000 units in 3
days). Designed with a standardized flexible PCB
process, it ensures scalability, minimizes performance
variation, and simplifies packaging. Featuring four
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independent probes for multi—region targeting and a 2. B

reusable interface PCB, the device offers comparable 2.1 Al¢ §9 AF =28

performance to silicon—based probes, supporting eight 2 AT Fe AYes AF EZEH AHEFE

electrodes for simultaneous recordings. We anticipate FASAAM L ALk &S UFE ds do sy

that our innovative device will significantly improve =235 9As7] 98, $38+= FPCB 343 335 e=
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This work NeuroNexus (A1-16)
Polyimide Silicon
Substrate (Flexible) (Very brittle)
Young’s modulus 2 GPa 130 GPa
. . i pm, i um,
Dimension Width 550 Width 100
Thickness 35 um Thickness 15 pm or 50 ym
. 3.66x107¢ N-m?
-9 N-m?2
Stiffness 491x10°* N'-m (for 15 um thickness)
# of electrodes 8 16
# of recording 4 1
sites
Black Pt, 30 um
round (~300 kQ) _
Electrode Au, 30 pm round Ir, 15 pm round (~400 kQ)
(~10 kQ)
Cost per unit $2 At least $450
Packaging steps 1 (Optional) 4
" 3 Low-cost Au electrode b
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