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An Ultra-high-density Neural Sensing

Microsystem Using TSV-embedded Neural
Probes

B
o
|

AB&E A / Brain Revolution

=HEMH / RBABEETZMEFR
RHR/ RBRBEFIEMERR
R / XRBAREEFIEMRA

ERER
M Km

BEHIR EMEH / TBARERIESER
AR/ XBRBEETIRERR

fEmiEE

TERSEBINEER AR T - mE B SIS RS RUA AR
W BRI SRR EEEEEENNE - AL &
ERIBETY —BENRERWFILIE 25 #HFe 256 BE
/25mm’” B AR SRECRI S R 4 0 218 1 TR o WWRFHA
AMEERMET - EERFILIRE © 256 BE B~ 11-
TR E R R LA A L B ik B B Fp 5 #Eit 28
FTAARL - BN AUAMIRS BEIEEREFH, 2.5 AR K
R AESI{E08 256 MBI /25mm’ Z BS R B A SRS E R 5
5% oAb - BEARCRSRIR SR BETE BIBB R HAE 9.8 pW 1B
W BIHE R 57.8dB IOKRIEE » DIR 0.42uW 282 9.7- fi
TUR BB BN LR o BERIIIRAR 256 BB
SERCRISLE L BT SRR EHFE 3.79 mW - REEM AR
BEAME 2 Fis °

Cross-section view

ENIG pad to Sn-ball bonding
(1 ball for 2x2 TSVs)

ENIG pad to
p-bump bonding

36x36
p-needle array =
(5mm x 5mm) §

&
&

Interposer
| Die

1. BT E ST AR RV R 2B E

Abstract

Highly integrated neural sensing microsystems are crucial to
capture accurate signals for brain function investigations. In
this work, a 256-channel/25mm’ neural sensing microsystem is
presented based on through-silicon-via (TSV) 2.5D integration.
This microsystem composes of dissolvable p-needles, TSV-
embedded p-probes, 256-channel neural amplifiers, 11-
bit area-power-efficient SAR ADCs and serializers. Based
on the dissolvable p-needles and TSV 2.5D integration, this
microsystem can detect 256 ECoG/LFP signals within the small
area of 5mm x dSmm. Additionally, the neural amplifier realizes
57.8dB gain with only 9.8 u W for each channel, and the 9.7-bit
ENOB of the SAR ADC at 32kS/s can be achieved with 0.42 uW
and 0.036mm”. The overall power of this microsystem is only

3.79mW for 256-channel neural sensing.
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TSV-embedded
p-needle array
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