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Q ooy mad Aklstd eld wel A7 MzF 7128y HIF @Y s uAHdF ool (depth-type silicon microclectrode
array, 9% SNU probe) & #&sisth, 248 24044 A4E 5L p-type doping® p+ 95 248 FAPoR Agste 7)ed ¥
W3 ore] A2 dolme WML ANNTE Qeie B SR YR ERA (trench) T BAD F (WL #2705 LR 9y
Hys] vl 123 HEQ AztE 9ed oqES ool w3 FAle 30me)y & AARE e w2 §m FAE LTO(ow
temperature oxide) S AMEstgnh 2ale] Sole sty B 23S o484 550 m HelrA f4A 2dE 5 slgith. gxle] TAE ) 4
A ZAE 2 ol 2o wal da) ARz AT okd Fxel vtz vAAS el ALY & oA 93t 2 4 ol g A
o 439 SNU probed A&dle] @59 A1 A7 oA 448 A7 A E S0 71Bdden, 9718 S4HEA A 7T gHE
=H uAAZ Blan A2 g5eA $ed Aa F-8H] (signal to noise ratio, SNR)SA & 7H1E #Hlasd

Abstract : A depth probe type semiconductor microelectrode array named the SNU probe has been fabricated for depth
recording in cerebral cortex. Shanks of the SNU probes were shaped by combination of dry and wet etching of silicon wafer
which is different from boron diffusion methed used conventionally, As a masking layer for dry etching of silicon from the front
gide. 6w thick LTO(low temperaturc oxide} mask was used and 30sm thick shanks were obtained. Cempared to boron
diffusion method. the thickness of a shank can be easily controlled over the range of 5~90m with the method mentioned.
Such capability to fabricate depth probes with varicus shank thickness is impertant to apply probes in different applications. 4
channel simultaneous recordings were obtained vsing the SNU probes and the SNR(signal to noise ratio) of the recordings was
at least comparable 1o those obtained using other probes and tungsten electrodes.

Key words @ Semiconductor microelectrode array. Cerebral cortex. LTO(low temperature oxide} mask, Shank thickness,
Simultanecus recordings.
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ol 1. BHEE etes| olM ®3{depth-type silicon microe
lectrede) 2l Zfdx
Fig. 1. The diagram of depth-type silicon microelectrode
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Oxide/nitride
{a) Deposition of lower and upper dielectric and patterning of metal
&um thick LTO
(b) Deposition of LTO mask and patterning
(¢) Silicon plasma etching
(d) Electrode site opening and backside KOH etching
a8 2. SNU probe 38 &4
Fig. 2. Fabrication procedure of the SNU probe
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a8 3. (z)Aa|2 FAlAzE Zo| SEM({scanning electron microscope) ARRI{X92)3} (b)chH ZAT
Fig. 3. () SEM(scanning electron microscope) view after dry etching of silicon(x82) and {b) schematic drawing of a
facet cross-section

o) Faka|A] s 422, A2, 2001



39 4. PCBo DIRE

2 EHRAE 1A oME=e| A 2g

Fig. 4. Overall view of the SNU probe on the PCB
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a8 7. Sprague Dawtey rat® primary somatosensory cortext 42lsto] 43EolM FAof 7|83 A A%
Fig. 7. 4 channel simultanecus recording from the primary somatosensory cortex of a Sprague Dawley rat
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