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2:30 ~ 3:10(402) 0|2 &2
3:10 ~ 3:40(30=2) In vivo recording Al &
3:40 ~ 3:50(102) Lab tour
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SNU Probe

RETITTTTE

|

AccV Magn WD F———1 200 um

d\|

10.0kY 212%x  11.9 NaOH 2' 20" dipping

Depth Type Electrode Planar Type Electrode
— GEN 3 probe — CULT 2 MEA

Ref: 1. "A high-yield fabrication process for silicon neural probes", Seung Jae Oh, Jong Keun Song, Jin
Won Kim, and Sung June Kim, IEEE Trans. Biomed. Eng., vol. 53, no. 2, pp. 351-354, Feh. 2006

2. "Low-Density Neuronal Networks Cultured using Patterned Poly-L-Lysine on Microelectrode Arrays",
Sang Beom Jun, Matthew R. Hynd, Natalie Dowell-Mesfin, Karen L. Smith, James N. Turner, William

Shain, Sung June Kim, Journal of Neuroscience Methods, Vol. 160, No. 2, 15 Mar 2007, Pages 317-326
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—lectrodes

Michigan Probe Utah Probe Flexible Probe

o
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Multichannel systems Multichannel systems
- 60_100 MEA — 3D Electrode
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Impedance of recording site

ao

4 J_Em = Q=CV A= ke

_ ff_ *Qu

Tl ¥ W3 BHS Sy

T llm Vout DHJJEal'}” 'JC‘)I' |E|O-IO|:
i 2 Zope St}

Rspread %l fia Im2

Ze

M—
Em

Schemaltic diagram of extracellular recording

Impedance Jt U 2 H HAHY REE= 80| HSE &L
Impedance Jt U =2 ™ Signal loss & thermal noise 244
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Selectivity vs. Sensitivity

Sensitivity (minimum detectible signal): NoiseE
=0|J| ot = 2 Site Impedance JI & o}l
C}.

Selectivity (minimum number of units (cells)
recordable): Impedance & %= ¥ ol Slte O]

3J|E AHStH Single unit Recording 2 & £
oS
A OO .
5 Y A
/™ T/ O gJ
« T ™ Roughness &JHPt-black, Carbon nanotube &)

« Seal Resistance = JH(patchclamp E)
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Plexon MAP System

Real time2 & neuron2 £ £ & spike signal 1t EEG field
signhal 2 & 5ot &5, &4 06t= neuroscience &
electrophysiology systemO| Ct.

electrode2 2 H spike signalE acquisitionotd! 0|2{ 8t spike
signalS & Al2t2 2 sorting ot= 2! unit®! MAP2} sort
clientE =& 22 EEG signal(field potential)2 acquisitionol
= NI board _12|1! video tracking= ¥ et Cineplex, _12|1]
signal 1t video file2 S &A1, EdeventE LS A|I =
Cineplex Markup2 JtAl= CH)ls s& AIAE0|CH

Clientell] 22l= st data &4 softwareE JHAI LD UI| 0
SMHz o2 H=2 89 ¢set 4= JlsolH el

(ex: PEC, Grid Monitor, Graphic Activity Content, Front End,
NEX)
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System Block Diagram

MAP

Multichannel Acquisition Processor (MAP)
= - CinePlex

300Hz JIl&é —orF—FF"—"—F"F"T""""A - — = T _ _

BIG | 516 ouT o=y | il |
Behavioral Control, I
| Video Capture, and Tracking I

o o) ﬂ |
o g | /,/ |
s =] e
PC with Data I

Acquisition Capability | E
|
: T I — I
Timing and Synchronization | -4 |
1)
L_LL1 spieTimestmpe, | o e e e = — —
Events, and Tracking Data
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Elecoode 1
Elecoode 2
Electrode 2
Electrode 4
Electrode 5
Electrode &
Elecoode 7
Elecoode 8
Ground

Ground

eadstage

HSP-8

Channel 4
Channel 5
Channel &
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Channel &
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11— - -
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e
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. Browm
| Red
{ Orangs
0 Yellowr
Grzen
Blue
Winlet
Cray
WWhite
Whate ! Black shipe
\‘Ff:ihe Brown ships
Black

Electrode N —>_ Chamel ¥

Cronnd ’|> Reference Fefarance 5
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PreAmplifier

|
|
2274AD

100

100

AW

Gain: x100

Qut-connector

e tup)
(5] Intro BME



Circult Diagram
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Noise HlH

Noise @ Neural signal2 Ct&1dF & 0|
==L},

1) Low—frequency signals : Local Field
Potentials(LFP)Jt OIO|Ct. LBt O 2
Signal spectrumO| 200HzO0| ot 0| Ct.

?) Mid—band signals : spike waveforms
O] 04| OICt. &BtM © 2 Signal spectrum
0l 300Hz~5000HzO0|C}.
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Artifacts Ml H

“Ref 2”2t= software E 0|
channelS template2 X&)
u

Reference Electrode (ground2 2 & 2¢2|ot)E AIESH StEA

—
X0l gt

-

25t 818 (noisedt SICHD M2tg =

Channel 1: Spikes with a chewing artifact

5 oy
e B

Channel 2: Artifact only with no spikes (not connected to a neural signal source)
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Low-impedance CHmYaEB | | 8 Channel
reference electrode : Headstage |
_ ‘ _ Channel 7 | ;
(insulation partially :D_c
removed) Channel 8 i

Refaerance ;

Standard high-

) (pin9) i
impedance —_
Skull screw |

electrodes ;
Ground ¢

(pin 10) ;

PBX Preamp i
: Channels 1-6 |
i Channel 7 - |
¢ + Channel 7 '
: \ : !
| f }M/\,—» To |
- Channel 8 ! 1o+ channels MAP
; ¢ f : >va—> box |
! : Reference ’ Diff :
| \ f Op-amp
| T Ref fied fo neg. input

' on diff op-amp
| Ground -

AC wallplug !

' Cross-point switch (optional
i only on 16 sp-r board)

=

1

Earth

T
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Neural Spike 2F Noise &

Neural response = SNRO| LIt A noise= 2E &

2|ot)| O & L.
Spike £ &0Qlot= & E
 Multichannel Recording= 0|=¢gh &&d

(=3
Stimulation 2l X2 2 & recording $l Xl =
Ol £&F Spike 2| time delay =t ©l

e |on channel blocker Al

{ i,

4

P osme g

AHOI 2l Hel Xt
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Splke Sorting

you must be able to accurately assign spikes to
specific neurons with a high degree of reliability.

-—— Combined View

Discrete Unit Views —

Neuron C Neuron D
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pike &

Al Al recording 2 lE2H Ctast 2
pagel ﬁ'%"di% =H =L,

>

NEAGPS DIO_|6PE

LH A= el L 11} recording
electrode—referenc e electrode?}t2
seal3E 0 2= EXQI R0OI0|

UL

Reference 1. Science New Series
Vol 252, No 5010 (May 31, 1991),
1289-1293: A Neuron Silicon
Junction: A Retzius Cell of the
Leech on an Insulated Gate Field
effect transistor

Reference 2: Extracellular
potentials in low—density
dissociated neuronal
cultures,Enric Claverol-Tinture =,
Jerome Pine,Journal of
I1\I§/L12r%)science Methods 117 (2002)
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— The End —
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