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2.3.1. General 2 7
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Options x|
1| Buto | Audio | Quick Select | About |

- External Command Sengitivits

~IClamp 1 FGlamp 27— ~V-Clamp——— EFrvorIL, HEE—F

" OFF " OFF ~ OFF - R

& 10 nAAY [F1nﬂf“'~f {r:‘ 20 My DHREBIT L FEHE L
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- Lowpass Filter Type
~Channel 1 —Zhannel 2
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—\ =
v_clamp: |BESSE| vi ‘-.-‘—Clamp: |BESSE| _'I 0) A /\X 7 ‘f }l/g énx

ELET,
- Svnc Outpt
" Tuning or Seal Test an channel 1 .
("~ Tuning ot Seal Test on chahnel 2 Sync Output IiFH 5 H
f* Tuning or Seal Test on selected channe! 4
" Mode (oeical HIGH iz W-Clamp, LOW iz -Clamp) A$HEVTIL bUT
== >
Auiliary Headstage Information BEEERLET.
M Model: HS-98 x1 Gaire £ 10 mAm )
#2 Model: WiE-94 210 Gain: (001 Wb ) 4] EBMAY FRF—S 01
v Shom monitor zcope in DCG or dSEVT mode BWAETINET,
v Show warning when oscillation supprezzed
[T Show advanced =ignals in scaled output tabs V\\
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External Command Sensitivity
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|7ﬁ' 10 nd |7F 1 naAf |Vﬁ' 20w
ALUNIZUTONEARVEDRr—1) Y
E—F ANYRRTF—T Rir—=1)7 RRER
HS-9A x0.1 1 nANV max =*=10nA
IC HS-9A x1 10 nANV max =*=100nA
HS-9A x10 100 nAV max ==1000nA
HS-9A x0.1 10 nANV max =*=100nA
HVIC HS-9A x1 100 nAV max ==1000nA
HS-9A x10 1000 nA/V max =+10000nA

Lowpass Filter Type
EFrorI, BE—FOO—/IXR T4 ILEZ%#HRELET ., Bessel h Butterworth %E
RTEFET,

Lowpasz Filter Tvpe
Chanrel 1

FClamp: IEIesseI vI
W-Clamp: IEIesseI "I

Channel 2

FClamp: [Bessel )
V-Clamp: [Bessel 7]

T4V EDIESE R

FrfEl sRI DTS ARSI D,
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BIREBEE O S#FTICFERINDS,
Bessel ELLERL T/ A XML,
Fd—nN\—2a—rbD3RET S,
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Sync Output
Sync Output i FM b HAF B EVTTL R HA—EBSERBIRLET,
Svhc Cutput
" Tuning ar Seal Test on channel 1
" Tuning or Seal Test an channel 2
f* Tuning or Seal Test an zelected channel
{~ Mode (logical HIGH i= W-Clamp, LOW iz FClamp)
Sync Output DE&TE HATBHMNE—ES
Tuning or Seal Test in channel 1 F¥22)L1D Tuning, Seal Test A< KIZ[E]
HAL-E=
Tuning or Seal Test in channel 1 Fr2IL20 Tuning, Seal Test A< KIZ[E]
HAL-E=
Tuning or Seal Test in selected channel AT CERL TS FroRILD Tuning, Seal
Test avURICEHILI-ES
Mode E—FICREALIZES

AEITURIZFEHIL=1E5 : Seal Test, Turning, Pulse, Clear, Zap
E—FIZEH#ILT=1EE : VC(ASEVC)MD &ZF HIGH, IC(I1=0, IC, DCC, HVIC)DE LOWS

Auxiliary Headstage Information

AUXILIARY HEADSTAGE 1 & AUXILIARY HEADSTAGE 2 M #4Y #IZ#EHKR I nf-.
BMAY FRAT—UDEHMARTINET . HS-9A, VG-9A, HS-2A, VG-2A DAY KR T
—CEFERATEEIT N, HS-2A, VG-2A (7 A TR r—T )L (parts#t  1-2100-0934) Hhis
BITRYEFES,

Buxiliary Headztage Information
# Model H5-94 «1 Gaire {10 m%WSmW )
#2 Model WG-94 =10 Gair: {001 Wnd )
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v Show manitor zcope in DGC o dSEVC mode

v Show warning when oscillation suppressed
[T Show advanced signals in scaled output tabs

FIvIRYIR RS
Show monitor scope DCC, dSEVC E—F®&ZEF(Z monitor scope D12k
in DCC or dSEVC mode D DRRIFERTERIRT S,
Show warning FEIRBEHAY - DRRIFERTEERT 5,
when coscillation suppressed
Show advanced signals Scaled Output iifFFMNDIARUREBSEH NTEDELS
in scaled output tabs 129 %,
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2.3.2. Auto 57
BT FERBEOIHERTET S5 TY.

~Switch from I-Glamp to: & dSEWG TEWG S———————

{+ hen external mput logic eoes HIGH

{7 When external input loegic eoes LOW

O neeative—to—pozitive Wm threshold crozging

" On positive—to—regative W threshold crozzing
Delay change to voltage clamp by 0 iz

Membrane potential (Wm) threshold: 0 i

A

Return to FCla mp

" After: 20 mz
£ When external mode logic goss LOW
f+ Marially

Cloze |
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IC £— Fh 5 dSEVC,
TEVC E— FIZHIY#abh 3
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ICE—FRIZEAEHEHRTE
LE9d,
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Switch from I-Clamp to dSEVC or TEVC
IC E—FH\5 dSEVC, TEVC E—RICHIYH &4 EHRELET .

—&witch from I-CGlamp to: ¢ dSEVG  © TEWG
% When external input logic goes HIGH
" When external input logic goes LOW
" On negative—to-—positive Wm threshold crossing
{ On positive—to—negative Wm threshold crozssing
Delay chanee to woltage clamp by: 0 rig

Membrane potential (Wm) threshold: 0w

Switch to voltage clamp D& 5E IC A5 VC AV b 554
_ MODE #f#FIZANENTLVSIESH HIGH
When external mode logic goes HIGH
[ZhEofz&E
_ MODE #f#FIZANESNTLVSESH LOW
When external mode logic goes LOW
[ZhEofz&E

BIEBEHIBME Vm 22/ FRAANSTS

On negative-to-positive Vm threshold crossing
AARANEELIZEE

BEEEHLFEMEVM 2TSRFAMNSTAT

On positive-to-negative Vm threshold crossing
AARNEELIZEE

Delay change to voltage clamp by:IC mi5 VC ~EY i 5 FE TOH 5 B
Membrane potential (Vm) threshold : BEfE Vm

Return to I-Clamp
dSEVC, TEVC E— KM 5 ICE— FICRAEHEZHRELET,

/_ When external mode logic
Feturn to FClamp

goes HIGH LISt & & (&
 After: 20 mz / ——
{ Wihen external mode logic gu:ue HIGH IS5 Y 9
f+ Marally
Return to current clamp D&% 7€ VC M6 IC ~NRHEH
After xxms REL-EEARBELI-EE

MODE #mFIZANSNTLSESH LOW

When external mode logic goes LOW (HIGH)
(HIGH) [Z7gof=&E

Manually FETICARIVEY)YILIZLE
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2.3.3. Audio 2 7
A —TAAEEERET 557 T

Options x|

Generall At "SI'J'ZTI':'l Cuick Selectl About | FrwhTBHEEELE
—v  Mlute <— +

]
Walume: JI —

- fudio Mode
+ Direct Signal Monitorine
" Voltaee Controlled Oecillator (WC0) <

E-FERELFY,

- fudio Signal

- Headstage 1

FClamp: I Membrane Current

&E—FTOF—F 4+l
NESERELET.

A ]

S ENG: IMembrane Current

— Headztage 2

FClamp: |Membrane Gurrent

L] [

TEWC: I Membrane Current

Cloze |

Audio Mode

Audio Mode DE&TE }E

BEEFTETAILINIRE—ATRLTE—F

Direct Signal Monitoring BEMG. BIREEDLa—F (5
X ipx -

AEESERARMEMLTRE—DTHELTE—F

Voltage Controlled Oscillator(VCO) BB — L7 A BB DC E=4—)
oy ab 1 - ~ ==A) —>

* Axopatch 1D [& VCO E—FZERALTLET,
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2.3.4. Quick Select # 7
Quick Select RAVIZEREI7AIVEIRET H2TTT .

x|
Gereral | futo | Audio. {OHIEK S8 About |
—uick Select Button 1
i i | I i E e =]
|¥¥F|Ie¥flle¥tech¥sug|ura¥suppu:urt¥(3heckLlst¥Settlr @], BELERE I 7/ ILER

EY Do

~Cuick Select Button 2 l
| E%wse... |

~Eick Select Button 3

| éruws&..= |

/ Close |

#® Axoclamp 900A ( Demo ) i ]

F|o| 2|8 s|=| u| g ol )] 2

DU BEREELIZEREI7ZAIL
NEAHAEND,
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2.3.5. About # J

Options x|

Generall Auto | Audic I Guick Select  About |

Bxoclamp 9008 Commander
Wersion 10060

Copyright (o) Molecular Devices 2006

foclamp 9004 Serial Mumber: Diemo

Lowe Memory Firmware Wersion: Demo

High Memory Firmware Yerzion:  Demo
Manufacture Date: Demo

Update &xoclamp Commander: { Go To Download Page

W Shaw an update reminder every |3|:| days.

Cloze |
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ACC900A MDN— 3 V%
®RLET.
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I7ERERTLET,

ACC900A M7 v 7T—k
EITVWET, £, EHH
7Y TT—rERTAY
t—CERTTHILELT
TET,
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24, A—RZAFKKEE— FER

JREAL & REIR

ERELET,

T— FEER
L/ij—o

EREIAER

E—FER

2L

ANy FRAT—UZRBHEL T, EREAE

RERTLET,

) Headztage 2

|

b—%ILER Z
iﬁtbij—o

W 12.9 my
| -0.252 nA
—>‘ |=0 | I _DCC |dsevc] I=0 | 1€ _Hwic| TEvC|
Switch to doEWL on estinput | 1 Seeitch o 1EWE on ext nput |
— BEE— FOIBOEX | B0z
BRELET,
ANYRRT— BIEANER
HS-9A x0.1 100M Q
HS-9A x1 10MQ
HS-9A x10 1IMQ
E—F &
1=0 HLUbISo T (A< REL)
IC ALURISUT (avURBY)
DCC EEHFALUNIST
HVIC NRILT—DHLUNISUT
dSEVC 1EWIEEGRAILT 0507
TEVC 2BBRILT—050T

I=0 TIXERATEEE A,
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25. £EE—FDEFE

25.1. 1=0 E— FDHE
=0 E—KRIZav U REEENERTELGWVALUMNMSUTTY . NRABMEEBBRELMIET
BN A ERATEET . - FYrUoRIL1E20MATHERTHIENTEET,

O FGlamp 1 I dsEWC | O FClamp 2 | TEWC |
FFipETe Lhieer
[T Holdine: 0,00 nd ey (R [ — N L -
_ 0,00 i A=l INR B L DFHIEHEEE
™ Tunine: 1,00 né 10Hz
— | ¥ Pipette Capacitance Meutralization: 0.00 pF Fate: St
== "ﬁ'?"\'g
EBEEOHIE = Ihject =low current to maintain potential at: 0 o —
Hee Time constant: 20 mez

Bridee Balanze
0.00 M2 T | Auto I Slear + ez

[Detect ascillation, then
% Dizable Meutralization

" Reduce Meutralization in 1 pF steps

Fulze | 1.00 na 10 mz Buzz | a00 pz

HREIEE HaE
INR B LD IERERE
I=a7I)L*250mV, A—k=+200mV

Pipette Offset

Pipette Capacitance EEBAEDMHIEREE
Neutralization -10~35.5pF
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252. ICE—FDEE
IC E—RIZav U RRENBERTERHL UMM ST TY, 120 E—RELEL T, A LikaE
MNMEATEET . T FYoRIL1E2OTMATHERATHIENTEET,

O I-Glamp 1 | dsSEWC | O FClamp 2 | TEWC |
T 000 Fipette Offzet
e 0.00 miv =l
1.00 na, 10 Hz
[ Pipette Capacitance Meutralization: .00 pF Rate: 5t
— Ihject =low current to maintain potential at: 0 my —
Time constant: 20 mz N—=RXF742D
Eridee Balance 1A IERERE
EREEROMBE — 0.00 M2 ) | Buto | Cilear + Cile: X
_— [V ==
g Detect ozcillation, then BE—NLADKE
i+ Dizable Meutralization FmaTy Rigge
{~ Feduce Meutralization in 1 pF steps \_
goLzn | Puse | toome d0ms Buzz_| 500 s FEiRDR L EE
a7 FHgRE
BREIEH FERE
_ DC av RER
Holding
x0.1: £10nA, x1: £100nA, x10: =1000nA
ATYTARURER
Tuning Eif:x0.1: =100nA, x1: +1000nA, x10: =10000nA

[ % : 2Hz — 5kHz

R—RZA4 > DI IEREE (Mo v IEE)

&EIE : =1000mV

R E : 20ms, 60ms, 200ms, 600ms, 2s

BB IK I D4 E R RE

10MQ, 100M €, 1000M Q

B—/ULRAOXKERATU K

Clear +, Clear - FEi - x0.1 : =£100nA, x1 : =1000nA, x10 : =10000nA
BFRE - 0.5s

RiROBEH R

Disable neutralization: EI S 2 DH1EZ{=1E

Reduce Neutralization in 1pF Steps: EBAZE D # IEE
1pF IZEET 5,

Inject slow current to

Maintain potential at

Bridge Balance

Detect oscillation, then
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B—/N)LADEFRITUF

Pulse Eif:x0.1: =100nA, x1: +1000nA, x10: =10000nA
B : 100 14 200 1 500 ..., 100ms, 200ms, 500ms
B—/LRAOEEITUR

Buzz BIE:2.5v

B : 100 14 200 1 500 ..., 100ms, 200ms, 500ms

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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2.5.3. DCC E— FMDHFE

DCC E—FIIIEEHZE DAL U NIZTTT, EBHGRIEDH LTIV ERELZRETINE
BHYET, Tl FroRIL1DATHERATHIENTE, RRFIZFroRIL2(F 1=0, ICE—F

THEATRIIENTEET,
OFClamp 1 | dSEVC | @FClamp2 | TEWG |
F HoHFE 000 Pipette Offzet
[~ Tunine: 1,00 s 10Hz —
¥ Pipette Capacitance Meutralization: 0.00 pF Fate: 5t
— Ihject slow current to maintain potential at 0wy
Time constant: 20 ms
Bride= Balance
0,00 k42 ) | Huto I Clear + Cle:

Detect oscillation, then
f+ Dizable Meutralization
" Beduce Meutralization in 1 pF steps

Pulze | 1.00 na 10 m= Buzz | B00 pz

>‘— JEESAE DY
ISPV

REIEB BEHE
Rate EEHGAED Y LTIV TRE
dSEVC E—F&HE
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HVIC E—FRIZKRERERITENTERALUMNISUTTEIC E—FEEELT, 10 E0
BRERTENTEEFTN, RAGEHBEICHIRAHYET . Tz, FYoRIL2OHFTHERT
BIEMNT. ABFIZFYoRIL1IEI1=0, IC E—FTHERTAIIENTEET,

O Folamp 1 | daEVG

[T Tuming:  1.000 n 10 Hz

OFClamp 2 | TEWC |

|7F‘i|:|ette Offzet

D.DDM [

[ELEipette Gapacitance Meutralization:
| hject =low en -
e conietant: 20 me

i,

potential 2t O b -

Bridee Balance
0.0 M0 ) | fiuto | Clear + Cle:
tect ozcillation, then
* Dizable ot
e Meutralization
Pulze | 1.000na 10 ms Bu S
=~ SN
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2.5.5. dSEVC E— FMOHTE
dSEVC [F1EBIEEHERILT—2050 T T FyvRIL1DATHERATRIEMNT
= REFIZFvyoRIL2[E1=0, | E—FTHERTEHENTEET,

Folamp1 ~ EASEVG | @IGlamp2 | TEVG |

I _\ - FGERE 14 —DF' I;Eettllj Dffset
DEE [T Seal Test 10my 10Hz o
[¥ Pipette Gapacitance Meutralization: 0.00 pF Fate: Gt
—W=Cilamp Control  — . N
Gain: 0,30 né/miy DG Restore [~ MVT =274
Lag:  0.0054 ms VDERTE

- Detect oscillation, then
—_— {* Set Gain to minimum

RiRDRHHEEE {~ Feduce Gain in 50% steps
Pulze | 10mw 10 e B—/N)LA®D
a7 FigEE
BREIEH FERE
_ DCav RERE
Holding
+200mV
ATyTavURERE
Seal Test EIE: =1000mV

K #: 2Hz — 5kHz
BEISUTTEHDBREETVET,

Gain: EEMNI TV T TE, FIRLGLEEIC Gain ZiEmL
TTFELY,

V-Clamp Control Lag: /A XADKREWNEEFEMLTTEL BL, LRERUR
NELGEDDTEELTTSLY,

DC Restore: KERAELREDELEE, EENISUTTE
BWMEGEIXFyILTTEL,

B—/N)LADERIATUE

Pulse EE: £1000mV

Al : 100 14 200 1 500 4 ..., 100ms, 200ms, 500ms
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TEVC [F2BBRILT—950TTH, Ff=, FYRILV2OAFTHERAITHIENTE, BRI
Fro2)L1E =0 [CETFEESNhET, Gain Lot E dSEVC EEFEEREIZHE>TLET,

O FClamp1 | dSEVG | FGlamp2  ETEVG

 Heldie Pipette Offzet
nolding: 14 m 0,00

[ Seal Test 10 my 10Hz

— -G amp-Ciantrol

[¥ Pipette Capacitance Meutralization: 0.00 pF

< = FEsTore

054 ma

—I Detect ozcillation, then
f* Set Gain to minimum
= Feduce Gain in 50% steps

Pulze | 10 m\! 10 mz

RILT—D7 A
VDEEDH.
dSEVC & {& Al
[CERELFET,

AXOCLAMP 900A HAREE<=a27 /L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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3. Fa—rY7I

31. Fzvyo9URFb
YT YT EFA— M) TIVEHERTBHIZIEUTDEDAULETT,

Axoclamp 900A A& {k
BR-ER7—TIL

USB —7J )L (2 K)
Axoclamp 900A Commander
PC Windows 2000, XP
2FvoRIABARI—T
BNC 77— JL(3XK)
ANYRRT—T(4D)

o HS-9Ax0.1

o HS-9Ax1

o HS-9AXx10

o VG-9Ax100

B ETI/LEIL2D

o CLAMP-1U

o MCO-2U

VG-9A x100 NYRRT—U & MCO-2U ETIILEILIEA T3> TY,
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3.2. Axoclamp900A & Axoclamp Commander D+ k7 v 7

1.

Axoclamp 900A IZER7—T L E#ERLET,

Axoclamp 900A DT /S JLIZHSD CONTROL USB R—k&avEa—42M

USB R—h%& USB 5 —J L THEHLET,

Axoclamp 900A DY) 7 /3 JLIZ&HS SCOPE USB ;R—hk&avEa1—420 USB

R—r% USB y—J L TEHLET,

a2 E 21—41Z Axoclamp 900A Commander 4> A+—ILLET,

Axoclamp 900A DEFEMNALDEE AYRRT—IZEHELTLREHYFEE A,
TIHS, Axoclamp 900A Commander ZREITAEZFAVRRT—U N EHSh
TWEHAERYER A,

5.

HS-9AX0.1 ANYRRT—U % T /734 )LMD CHANNEL 1 HEADSTAGE INPUT (2
BELET,

HS-9AX1 AYRRT—I %7734 )LD CHANNEL 2 HEADSTAGE INPUT [Z#%
BLET

AYRRF— 112 CLMAP-1U €T /L)L) MEL1 Z#E#LET,

ANYRRT—=1DV T FILTSURITIRNEETILEILD T SRy aiEkn
L. ETIEILDRAYyF% BATH IZERELET .

BAYRRAT—UEETILEILED—ILRIZAN, —ILEE Axoclamp900A MDY
TFIVTSUREEHZLET,

10. Axoclamp 900A DEREAUIZLET . VAV RIDXARL—TAV TV RT LMW

2DDTINARERHLET

11. Axoclamp 900A Commander #{EEILFE T, BEIRIIC Select Device #4705

ARERSNFT,

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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Select Device X
Spelemp | SeaPanel |

I Demn Mede & Awaclang Hardsane

Senal Mumber, (00D000TE =0 Soan |

15

Sk mp 000001 2 covppanead

e I Cancel

Figure 5. Solect Deviae dialog box.

12. Scan RE%E9)vo$ BE Axoclamp 900A DY TFTILBEELRTREINET,
Axoclamp900A [CREoN T 7 ILEBE—HL TSI EEHERLET,

13. Reset to program Defaults 7h%> Gl’é?ﬁ*ﬂ'&%%%‘yt—ﬁbfﬁﬁ?éhiﬂ'o”
FLVERLTESEZRELET,

4
!j WARNING: Reset to Program Defaults will generate transients potentially harmful to cells.
-

Do vou wich to continue?

IRIAFA(H

Reset to program Defaults #175&. f#lEICFS DV MAEIMENDD TE
BLTGESL,

14. CHANNEL 1 SCALED OUTPUT &4 ARI—TOF v r)L1% BNC 77—
ILVTHERBRLEYS

15. CHANNEL 2 SCALED OUTPUT &4 ARO—TDF v )L2% BNC 77—
ILVTHERBRLEYS

16. Axoclamp 900A D)7 /34 )LIZ#%H % SYNC OUTPUT BNC &4+ 0Ra—T D4t
) H—F v )% BNC 7—T L THEHKLET .
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3.3. Tutorial 1:Current Clamp (IC)

1. UY7/3%JL® CHANNEL 1 HEADSTAGE INPUT 39 4IZ HS-9A 0.1 AYR R
TUERBLET,

2. Y7/3%)LMD CHANNEL 2 HEADSTAGE INPUT a9 4IZ HS-9A X1 NYRRT
—VEERLET .

3. AYRZRRF—T1[Z CLAMP-1U ETI/LEILD MEL ZHEHLET,

4. ~NYRRTF—=UDUTF VTSRS yRE CLAMP-1U ETIILEILD Y S REE
wmLET,

5. ANYRRT—UEETIEILED—ILEDHIZAN., —ILEE Axoclamp900A @
DUFNTSUREERLET,

6. Axoclamp 900A D EFEEZANTT,

7. Axoclamp 900A Commander Z#2&ILET,

8. Reset to program Defaults R%> Gl’&#?’&%%)“yt—’)ﬁiﬁtéhi?o”
FLVERLTESERELES,

4
'E WARNING: Reset to Program Defaults will generate transients potentially harmful to cells.
-

Do vou wich to continue?

IRIAFA(H

Reset to program Defaults #1T5&., #lgICS DV RAEIMEN DD TS
BELTESLY,

EANYVRRT—UOBERZEAERARRSINETT . FIZ L HS-9AX0.1 ANYRRT
—P D5 E1E RO:100MQ HS-9A x1 AYRRT—UDIHE L RO:10M QERFE

nFEY,

9. CLAMP-1U EFI/ILEILDRAYF% BATH IZEREL. I-CLAMP 1 47 ® Pipette

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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Offset M Zero RAVEMLET . A7 VFEEIXE£10MV KiFBIZHRESNET,

Pipette Offzet

0.00 i ﬂ T

Figure 6. Pipette Offset controls.

10. Channel 1 Scaled Output Z"Headstage 1, Membrane Potential(10mV/mV)”[Z
BELFET,

11. Tuning FryvhRyHREFIvILET, [+ Turning: 1.000 b
A$AR3—T71T500mV, 10Hz DMEHKERZRETEEY . COBEMBITETIL

TILD 50M BB M ETRETEEY
FERX:1nAXx 50MQ x (10mV/mV)=500mV

0.4+

o?

o
[+

o ® jins] B i

Figure 7. [-Clamp voltage measurement.

12. Bridge Balance £ 3>® Auto RAEHLET,

[+ Bridge Balance

5340 8 | [ ]

Figure & Bridge Balance controls.

R IFE O EFETREA LT, Bridge resistance (& 45-55M Q& RRrLET . B
SNLEWMEEIE. Lock RAVERLT. BE Auto REVELTTSIL, Ff=.
Bridge resistance D 74—JLEE ") v 29 1LIE. bridge balance resistance H%%
JyRFAETEDIELT TT . TOMDTA—ILRIZDOWTHEIEEZS)YILTT Uy
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e BEEANNTEET . REZEVIVITHETVINBERETEEY .
BREHEIIREERICEOTIERYET,

Note:Bridge Balance 0 Auto #8E(X BATH IKRETERALTTILY,

13. 10HZ BT YZIZ ImsIBDS VIR TEET . COMSU DIV
EBRENRETY,

s & T 1o

Figure 9. Bridge Balance of voltage signal in bath.

14. Pipette Capacitance Neutralization FxyRyIREFvILET, BEI Y
DIV ERIZASRIICHIEZEELFTY , KEL 1-3pF DEICHGYETS,

.24
oL ] 1
zz 0 | f
0.2

0 + ffs) B 1

Figure 10. Pipette capacdtance neutralized in bath.

15. CLAMP-1U EF /LI DR vF% CELL [ZBFELET , £ 400mVp-p D TR D
FOLBD=AF(FEN R R TETET,

a + [ms=) 0 100

Figure 11. Compensated [-Clamp voltage signal.

AXOCLAMP 900A HAREE<=a27 /L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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Oscillation Detection

16. Detect oscillation Fxyo7Ryo X% F v~ L . Disable Neutralization ZZERLE
ERR

W Detect ozcilation, then
* Dizable MWeutralization
" Peduce Meutralization in 1 pF steps

Figure 12, Osdllation detection controls for -Olamp mode.

Pipette Capacitance Neutralization & 5pF [ZERELFET . A L1 a> (k)
DBREREL. RYTTYITFAFTATHRTINET,

Oscillation detected on headsktage 1

Dscillation on channel 1 has been removed by dizabling Pipette
Capacitance M eutralization.

To prevent further oscillation, reduce the Pipette Capacitance
Meutralization before re-enabling this contral,

Dan't tell me again r

Figure 13, Oscillation detected message for I-Clamp mode.

Pipette Capacitance Newtralization D F v Ry I R IEENIZHYET
Pipette Capacitance Newtralization ZHI D1 (2pF LLTF) IZRL .. BE Pipette
Capacitance Newtralization DF =y IRy IR E=FvILET,

Note: Oscillation Detection #g&l% IC, DCC, TEVC, dSEVC E—FTERTE
FIM,HVIC E—KFTIXERATEEEA.
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Slow Current Injection

17. Slow current injection (track)

COHRRIIRBRPOEBRIITRET DA T7EvbdEREL T, I-Clamp E—F
[CEFRREBEADAN—RSAUEHFTHIDICERALEYS,

Injection slow current to maintain potential at Z:#&#RL T, 10mV IZFRELET .

[+ |nject slow current o maintain patential at: 10 m
Tirne constant: 20 ms

Figure 14. Inject slow current controls.

/N /TN
H A A

p *

o
(W)

i S

(ms) nn 200

Figure 15. Slow current injection with short time constant.

BREOEMAERSIN. FIE15DRBELBELTHL—HLELE A, ChlE“Slow
Current’ DR EMMN T AMNEBERBLYENASTY , -, RO FKRRITFY
{ET. 100mV (EFE(E 10mV) TY

Time constant% 2s IZZELZE 9, Injection slow current to maintain potential at
FHEBEELFET . FHENRELT. TAMNEREOEMBLGLGYET,

AL AN
ENERS2RRNE

n*

0.44

MO

[
=]
I

[

()

Figure 16. Slow current injection with long time constant.

AXOCLAMP 900A HAREE<=a27 /L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.



34

il5] Inter Medical co.,itd.

3.4. Tutorial 2:Discontenious Current Clamp (DCC)

Discontinuous current clamp(LL T DCC)E—RIXE#LEEZFATEL . HIZEER DI
FRETLEBBROMNEEILIZENTY . DCCE—FTIE. CHANNEL 1 (FERZE
MY OIERESN, EEH CHANNEL 1 TRIESNFET . BRIEADEHIZEHLET
YT I TR HR—ILFEIRICK>TRET DT, bSO bEBOLET &Ko
T.BEME IR(BE) EEMREMIILTERFRTHIENTEET,

DCC £—FI[Z Bridge Balance [Z&% I-CLAMP E—KR &L T, BEBIEHROM/NG
ZILIZEHTT . RAIX I-CLAMP E—RF &Y /A XML ETT,

#md5LD

B CLAMP-1U ETI/Lt/L

B HS-9AX0.1 NYRRT—Y
B HSOAXL ANYRRT—T

R E L Tutorial 1 FIE15DIKEEIZLET,

1. Channel 1% DCC E—FIz®E L&+, 0| IC [DCC dseve)

£ : 10kH
2. Rate% 10kHz [CHFELET, °° z

Note: DCC E—FRIZERE T % & Scope window M TR REH ., monitor JEf2ASE &
MIZRIRSNETS,

B Flecirode Yoltage Monitor El@gl

| [+ | ]
T2
= - I
2 . 1‘ .
e [ oma 01 0z :

Figure 17, Monitor signal for DOC mode

@ monitor ¥ DILH EAY - LT YRR L 20 s RiwmlTGYET . CCTL bV
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S
~

g

IVMNERITHEADIN TSI EITEFBLTTEL, (Figure 17: REIDECA)

3. AIARA—T1DREIF IC E—FORBEIKBTHT, /1 X FH2MERRET
ED

[rs)

Figure 18. Membrang potential signal in DCC mode.

4.

I-Clamp 1 %7 ® Pipette Capacitance Neutralization & Rate D ${EZ AL T.
BHEOEILICE THREOEILEHRELTT S, BEMLKEEZF{AIZET
ZFHRYBL—MILET, 2LV E RO ENBENBENICGE>T. <TNIT
LEVWET,

MNeutralization set at 1.5 pF {under compensated):

0.4
=4
D i_.*ﬁ_j
|:|.
a * (5] 50

0o
Figure 19. Pipette Capacitance Neutralization under compensated in DOC mode.

Meutralization set at 3.0 pF {over compensated):

© s

0 +

s} '

a0

im

Figure 20. Pipette Capactance Neutralization over compensated in DCC mode.

AXOCLAMP 900A HAREE<=a27 /L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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3.5. Tutorial 3:Discontenious Single Electrode Voltage Clamp (dSEVC)

dSEVC E—FRI(F/NESWHIRRDORILT—950 TICERL, 2BEBD A2 /85(21E
FRATEEFEA,. COE—FFEADOKRELEIER (EBERLGE)ERETS
HEEAHYET,

2iBI 51D

B CLAMP-1U ETI/LEIL

B HS-9AX0.1 NYRRT—Y
B HS-9AXI ANYRRT—D

% %E (L Tutorial 1 FIE15NDIREEIZLET,

Tutorial 2 ME{ZEIZLT DCC E—KRZEZIRLET,
Channel 1 # dSEVC E—FIZEBELET,

Note: DCC £—F& dSEVC E—F#ZIRT 5L monitor [FENEHEBIMICER RS
hEd,

(W]

o [m=) 0 0.2

Figure 21. Monitor signal for d5EVC mode.

ZIZT, UV MRRAIHDENTWAZ EICHEALTRFEY, (K
oL ZA) IKTHL AL v T TEEE (70 7) T hL—2AD2
IS ETT,

Seal Test FTY IRV IREFIVIT %,
Channel 1 Scaled Output Z"Headstage 1, Membrane Potential(10mV/mV)”[Z
BELFET,
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5. Channel 2 Scaled Output Z"Headstage 1, Membrane Current(0.1V/nA)"Z5%&
ELFET,

0.1

Mo
[

K

1M1
[

a * (ms) = 10

Figure 22, Voltage and current signals for dSEVC mode with low gain.

6. ALARI—TDEBFDFERIL., iLH LAY 20ms, 60mV DEREE R
RLET . (ERIZIZ 6mV)10mV OEEXFTAYT SIS LELRZA. 6mV ETT
Do TWET, DFY. ST MU REELGYFET  BERIER (INL) THRIZRIGH
HHNFET , dSEVC 2T T, Gain # 0.03nA/mV n5#9 0.35nA/mV IZERELE T,
A OR3—F(2100mV QER BN ERTEET . (ERICIE 10mV)iLs LAY
B (X4 2ms [2EYET,

u} I'-_"—J\‘
0+ el ™ 1=
024 V-_

0 + e &0 1m0

(]
)

T

M1
4]

Figure 23, Voltage and current signals for dSEVC mode with increased gain.

7. M5 ENRYNRL—ZX(ZHDKSIZ Pipette Capacitance Neutralization & Rate %
FELET, Gain ZIEMIEELE AL EAYNF—N—La—bLEBENESTE
DIFTFET, HBELEDIL, Gain A 1.5nA/ImV KYKEL, IIH EAYRREAY 30015
KRBT /AXH 10mVp-p FBBETT . xBIDAA LRT—)LELITHER PTG
YEY,

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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IND
]

[

I

il .

1
[
=}
=

o + frme] 50 1

Figure 24, Voltage and current signals for dSEVC mode with further tuning.

8. BhTLSEL, £o& Gain ZRELTERDILL EAYEERZE 0.5mS RIS
&5IZ Pipette Capacitance Neutralization & Rate ZFH& 3 52N TEET .

.14 w
EE
o
z> 0 h
1] |:r~$] |i:| 213

Figure 25. Voltage and current signals for dSEVC mode optimized.

9. AYRART—Y% CHANNEL 2 [ZHi#tL. CLAMP-1U ET /L)L D ME2 2L
9, Channel 2 Scaled Output 27 ® Signal %”Headstage 2, Membrane
Potential(10mV/mVp-p)"[CERELE T« NV RT—I2(FHIIREEMERELE
9, Channel 2 Scaled Output & Channel 1 Scaled Output [FTERI®D &SI
100mVp-p &Y —ELET , Channel 2 DAE—KRIZBERDDEETHLEL
BYET, ZhIFANYERT—20 neutralization TRETEEIZHETEET,

0.1 M
25
|:|_
014 e e e
= /
[
0 i) + R

Figuore 26. Monitoring the dSEVC voltage response with a second headastage.
IN0 is the membrane voltage as measured by Headstage 1 (dSEVC mode). [N
is the membrane voltage as measured by Headstage 2 with 2.5 pF Pipette
Capacitance Meutralization.



il§) Inter Medical co.,itd.

39

3.6. Tutorial 4:Two-Electrode Voltage Clamp (TEVC)
3.6.1. I.CLAMP-1U ETI/IL /I ZERT H5E

Two-Electrode Voltage Clamp [£ dSEVC &KUGE=E., B/4 X KELIzARILT—D05
DTICHELTWET LHL. MiRIC2KEBEZLATRENHY . NGB TIEER
#T9 , Headstage 1 [TEICEEIS5> T L. Headstage 2 [(TEICERAEEZLET .

EKTHLD

B CLAMP-1U ETI/LEIL

B HS-9AX0.1 NYRRT—U(BEIFUD)
B HS-9A X1 NYRRT—U(BRAIE)

FIE

1. ANYRRT=UFYTIRPIIVDANYRRT ORI R HEHELETS
a. HS-9Ax0.1 & CHANNEL 1 HEADSTAGE [Z##iLE Y
b. HS-9Ax1 % CHANNEL 2 HEADSTAGE [ZH#LET S

2. &
a. Channel 1 SCALED OUTPUT #4 > ARXa—F1IZ#EHLET,
b. Channel 2 SCALED OUTPUT Z4 > AXa—F2(Z#E#HELET,

3. Reset to program Defaults R2ZEI)voL, BEERKELET .

4. ETILEL
a. ~NYKRRF—T 12 CLAMP-1U ETILE/ILD MEL ZHEHELE T,
b. AYKZXF—L2(Z CLAMP-1U ETI/LEIILD ME2 ZHE#HLET,
C. NYRRT=DDLTFIVT IRV IRNEETILRILDT SRy
wmLET,

5. CLAMP-1UETI/ILt)LEBATHIZEEEL T, &F v RJLI-Clamp 1 &I-Clamp 2
27 O Pipette Offset #F>TCEEZEOICTHAELET,

6. I-Clamp 1 27%ERLT. EMBFEEWIELTLEFET, (I-CLAMP 1 O H)
a. Tuning FyIRyIREFIVILET,

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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10.

11.
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b. CLAMP-1U E7/LtJL%& CELL IZERELET,

c. Pipette Capacitance Neutralization Fx v R IR EFvILET,
Channel 1 D Ty¥ A —/3—2 21— HERTE T neutralization D fEZE
FELFET,

Channel 2 % TEVC E—FRIZERELET,
Seal Test DF vy Ry IR EFryyLas, ¥ Sed Test 10md 10Kz
Scaled output @ signal Z5%ELET,

a. Channel 1" Headstage 1, Membrane Potential (10mV/mV)”
b. Channel 2" Headstage 2, 0.1 x Membrane Current (1V/ V)"

Gain 4 —/N\—Ya—bERFETHBLET . b EMNYRREIXE 2005 1275
i-j_o

D ) g i &

Figure 27. Voltage and current signals for TEVC maode. [NO 5 the membrang
potential (<10). IM1 is the membrane current {1 V/pA). The voltage-clamp Gain
15 200, Pipette Capacitance Meutralization is 2.5 pF.

BB H EAY R IZT 571-8(Z. Pipette Capacitance Neutralization & 1pF
B TEML, Gain ML TH—/N\—>a—rERELEFT AL AMPa0FfE
CL7=55. Pipette Capacitance Neutralization & Gain &ML TIEWLMFEE A
MBI ML I EAYEEREZE 100 5 KiEHICTE, Gain [&#) 350-400 (2754,
A X (& 20mVp-p (AR TIE 2mV) IZHRYFET , AL RRa—F20OEFK TIE. 200
s RimlZlGYFEI,



il§) Inter Medical co.,itd.

41

a1- WWWWMMM

al [ i i B

Figure 28, Optimizing TEVC mode. INOQ is the membrane potential (<100, IN1
is the membrane current {1 V/pA). The voltage-clamp Gain is 385, Pipette
Capacitance Meotralization is 3.5 pF.

Oscillation Detection

12. TEVC 27 ® Detect oscillation 43> T Reduce gain 50% steps A" Gain to
minimum Z:&RLFET

—v Digtact ozcillation, thert

™ Set Gain to minimum

= Reduce Gain in 50% sleps

Figure 29, Oscllation detection settings for voltage-clamp modes

(TEVC, dSEVC).
13. Detect oscillation, then Fxy IR yIREFzvILET,
14. Gain ZEAEAEMESEREA LA aVEFRILET . A LMLavERET

BlAytE—UNRIREINET, FlZIEX. TEVC E—RTIE 1000-2000 DFE THAE
LFET,

Oscillation detected on headstage Z :

Dzcillation on channel 2 has been removed by reducing -Clamp
G air frarm 1700 ko 550,

To prevent futther ozcillation, ensure that the Y'-Clamp Gain iz lezs
tharn 1100 and/ar decreaze Pipette Capacitance MNeutralizabon.

Don't tell me again [ QK. Pa

Figure 30, Osallation detected message for voltage-clamp modes

(TEVC, dSEVC).

AXOCLAMP 900A HAREE<=a27 /L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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15. TRIZAILALavDHITT . AL A2avEBRBLTH 2ms [ZRShTWVE
ERR

IND
]
=]

{
E——

0 ] *; N o

Figure 31. Automated suppression of voltage signal oscllation in TEVC
mixde. [ND iz 10+ the membrane voltage.

Note: Oscillation detection (& IC (FgF+>®JL), DCC, dSEVC, TEVC E—KT
FRTEEY, =0, HVIC E—FTIXERTEEE A,

3.6.2. I.MCO-2U EFI/LtJL& VG-9ABath Clamp ANy KAT—CF#®HAT S

F—HARDAAFYRILTIEERMN 50 LA L EEFEFICKEZNTY , BN
REVGE . NRBHITES I kKQTHY . AIEREDKELERIZEYET .
FIZIE, NRIED Ik QDD EEBRLDBIEIREIL ImV/ (A EBYFET, IIZ T,
DHURIKREEF oIV T, BERNA KD ET,

RERODRILT =0T TIEIBBELGBENTEEF A CNSORMED X
RELTN—FXIWTSURANYRRT—U%RERLET,

EKT5H5LD

B MCO-2U ETI/ILEIL

B HSOAXLI ANYRRT—T

B HS-9AX10 NYRRT—Y

B VG-9A X100 NYRRT—U (IN—F X ILTSURAYRRT—)

FIE

1. ANYRRT=DZFYTIRRIILDAYRRT—oaAR 2 HRLET
a. HS-9Ax1 % CHANNEL 1 HEADSTAGE IZ##LFE T,
b. HS-9A x10 Z CHANNEL 2 HEADSTAGE IZ##tL %9,
c. VG-9Ax100 % AUXILIARY HEADSTAGE 1 [Z##iL %7,
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10.

11.

12.

43

i

a. ~NYRRT—U1(2MCO-2U ) E#L #HEHLET S

b. AYRRF—T2[2 MCO-2U M E#2 #EHELET

c. VG-9ANYERT—T M red(sense), white(bath)Y4vk&MCO-2U ET /L&
ILORBOI—IFIILEEDICEKLET, Cm EVTHERTEEY)

MCO-2U R4 YFH IMQUEIEH) ITHE> TSI EEFHENH D,

Channel 1 & Channel 2 ® SCALED OUTPUT BNC #4 > ARXa—7TDFv+
L1 E2(2EERL, UT/8ILIZ3H S SYNC OUTPUT BNC 240 Xa—T DR
H—ImFICEHELTRNIA—ELTERT 5,

Reset to program Defaults R Z&91) v LT, BEEZRKELET,

Headstage 1 ® RO A% 10M Q. Headstage 2 ® RO A IMQTH D LEHERT D,

Channel 1,2 @ Pipette Offset # ¥ OIZFAE T 5,

Headstage 1 @ Tuning % 10.0nA [ZREL TFV IRV IREFIVIT D,
F Tuning: 1006 10 Hz

Scaled Output 0 signal Z:&RLET,
a. Channel 1 [£” Membrane Potential, 10mV/mV ”
b. Channel 2 [¥” Membrane Potential, 10mV/mV”

Aaxa—TDF v RILTIZIE, +10mV OS2 TR £ BH+100mV D ATy
K. -10mV DSV TERIZ&B-100mV DATYTRENERTEET, (EE
[Z[F+10mV hi5-10mV)

ATYvIT DAL EMNYKREIEH 5018 [TRYFET , CHIFERICH57E DT, Bl
BEDMWERFBESHYEEA,

BXIC Headstage 2 ICETILEILOD E#2 HEHSN T T AVARI—TDF ¥
U201 10mVp-p D=ZHKEHERTEET,

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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13.

14,

15.

16.

17.
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Figure 32, IC mode with 10 nA Tuning pulse in channel 1. 1IN0 s 10+ the
membrane voltage in channel 1 and IN1 is 10+ the membrane voltage in
channel 2.

TEVC 27 M Lag ##1 0.2ms TR ELET, =9 Leims

TEVC E—Kl=se e, 0 | & | mwic | TEVC

Scaled Output Z:&IRLET .
a. Channel 1 [¥"Headstage 1, Membrane Potential, 10mV/mV”
b. Channel 2 [£"Headstage 2, 0.1 x Membrane Current, 0.1V/ tA”

Seal Test #F v/ T 50mV (S8R ELET, ¥ S8alTest 5l 1

AORaA—TFroRITIDBEREDIVCEA—/IN—2 21— T RERIET
Gain #IEmIE%x9 ., 9 3000-3500 FBEIZLGYET . A LA 3> Li=5 Gain
DEMLUEWNTTEWD, TRIO LS ERAKLNTT,

.41

=

*

ol

2-4}[\
=F o —

2

0 ¥ el g 10

Figure 33, TEVC mode with the MCO-20 model cell. INO i 10+ the
membrane voltage. INT is the membrane current (0.1 VioA). The voltage-
clamp gain is 4300
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18. MCO-2U RAvF%# 10kQFRIavIZERBLET A ARI—TFvoRIL2T
(X, BE/NILAZENMSELEEEIREDERNH 450mV(45 1A)IZHYET,
NIZRILT—=DOS0TEEMN 48mV ETTFA>TLEIDMNREETYT , COREK
&L T DC Restore #gEAHYET,

DC Restore

DC Restore [IRERBERIRETIRATYVIEEARREMEHEL T, EHELE
ERIEHERELET . HIZIE VAVFREEF o RILDOBIEREIZRIBET,
CDH#EEIX TEVC, dSEVC E—RTERTEEY,

1. DC Restore #TE9 51=8(Z Seal Test DFxvH%ILF L. Holding ZFzvIL
EX IR

2. MCO-2U RAvF%& IMQAZEELFT,

3. Holding & 50mV [Z58E 9 % &. Headstage 1 M A—4" V "[F 50mV #&RRLE
ER

4. MCO-2U RAvyF% 10kQZZEEHLFET,
5. A=AV "ORKIE 4TmV EZFTHEAILET,
6. DC Restore #FxzvoLFET,

7. A=AV "[£50mV IZREYZET, DC Restore [& DC Gain ZKEKLET, GEHE
1,000,000 LA L)

8. (AC)GainZ 500 FTHALTH, A—2"V "L 50mV Z##FLFE T, AC Gain A’
1E<TH. LY DC Gain TYZ2TLTLSHN LT,

9. AC Gain "MEWWZEEREELE T, DC Restore DFTvoEIET T E A—F"V "
(% 40mV £THEADLET, 10mV UERFTEDELYET,

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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3.7. Tutorial 5:Auto Mode Switching

BE.E—FMBZETZa7IILRETITOET A, I-Clamp »5 V-Clamp [ZH
RN X % (V-Clamp M5 I-Clamp IZR ) #rENHYET . COEBHE—F
P Z (21X, I-Clamp M5 dSEVC 4> TEVC IZHIZ 2 EEDNSA—FEHRTET
DHEBENHYET, UMHBRZAFEHEINEBRIA—D . EEDRXL Y a/Rk—ILE Vm
DHEICEEATEET,

E—FBEUIMAZEMITTHICHIC
B |-Clamp E—FZH%ELZET,
B V-Clamp E—KRZHXRELET,

I-Clamp E—K M5 V-Clamp E—FRIZHI# X 2 5% (X20HYFET,

m  MODE BNC IZ high(2-5V)A" low(0-0.8V)EA 7 3,

B AYRRT—DIDBHE—EDREMEISVTTHEEDHAATROET,
(EDLEAN, FIEZAMNSEN)

* Y]V Z B8 (X 2-500ms DI TR ETEE T,

I-Clamp E—RICR$ A EIE3D2HYFET .

B Yo7 I)LEETRY

B MODE BNC IZ high(2-5V)5" low(0-0.8V)& A 719 %, V-Clamp E—KI[Zt]Y)
BZ1=LEM high &5, I-Clamp E—KRIZRT EE(E Low EBYET,

B BREITREY (2ms-500s DRI THET )

3.7.1. Example of Auto Mode Switching

ANYRRT—=U1DERBMANENSED AR TH20MV [TEFTEHE AYRRT—I20
I-Clamp E—FM5 TEVC E—FIZH#4>%, 500ms fE(d 0-10mVp-p, 10Hz Seal
Test #H LT TEVC %17\, I-Clamp R T, COHAVILEREYRT , LTFIZZD
BEELTVEET,

V-Clamp E—R% &R ET HEE. V-Clamp 27 D Oscillation Detection #F v T
WEWZ & KCHEERL TTELY, Reset to program Defaults R22F 1) v L, B8
EAKBLET,
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1. Channel 1,2 # IC E—KIZERELE T,

2. Scaled Output 1 signal Z"Headstage 1, Membrane Potential (10mV/mV)IZg%
ELET,

3. Scaled Output 2 signal Z"Headstage 2, Membrane Potential (10mV/mV)IZ§%
ELET,

4. SCALED OUTPUT 1,2 #A L ARO—TMD1E21THBKELET
5. I-Clamp2 27 ® Tuning #FxvoL%7,
6. ALORA—T1ICF, BEHLE 50-400mV D = HRAHERTEES,
7. TEVC AT D Sealtest #FxvILFET,
3.7.2. Setup of Auto Mode
1. Options RAVERMLET, i

2. Auto BTZEEIRLET,

Genstal Autn | Audio | Cuick Select| asou |

—Switch from I-Clamp b, —¢ dSEWC & TEWGC

 WWhan extemal inputlogic goes HIGH

" Yhen extemal input logic goes Lo

0 negatve-Lo-positive Ym threchold croesing

" On positveto-negative %'m threshold crossing
Delay change iovoltage damp by 0me
IMemkrane potental (V) treshold: 20 mb

—Return o K=lamp

™ When exemsl mads lagic goas HIGH
T banually

Figure 34. Settings dialog for Automatic Mode Switching,

3. TEVC &&ERLET,

AXOCLAMP 900A HARFE<=27 )L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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4. On negative to positive Vm

il5] Inter Medical co.,itd.

threshold crossing Z:&RLET .

5. Membrane potential Vm threshold Z+20mV [ZERELE T,

6. Returnto I-Clamp % 500ms 23X ELE T,

E—FBEEYIMZ A/ (X SYNC BNC o B hEsnzEzd,

7. General 379y LFET

o

8. Sync Output T Mode Z:&IRLFET . N T, J7/3RJ)LAD SYNC BNC hhioE—
RO F L AShEzT, LOW (& I-Clamp, HIGH (& V-Clamp T3,

Gereral | aun | Audio | Quick Select | About |
External Command Sensifiviby

I-Clami 1 —lClamp &——— —%-Clamp

& OFF & OFF & OFF

100 noyny T s 20 pe
—Lowpass Filter Type

Channzl 1 Charnel 2

FCamp: IEI essel -
W-Clamp: |EE55E| -

Hilamp: |E|E538| -
W-Clamp: |EEEEE| -

— SynC Ciutpt
" Tuning or Seal Teston channel 1

i Tuning ar Eeal Teston channel 2

" Tuning or Seal Teston selectad channel

& idode (logicel HIGH 12 Y-Clamp, LW 1= Holampli

Figure 35. Setting up Sync Cutput.

9. #A7OJZEHALET,

10. A3 AR3—F1% Headstage 1 SCALED OUTPUT IZ#E#ELE T,

11. A3 ARO—F2% Headstage 2 SCALED OUTPUT IZ#E#ELE T,
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12. headstage 2 D A—4®D FIZ#&H % Switch to TEVC on ext input FTvIRv I X%
FrvILEY,

& Axoclamp 900A [ 0D0D0D11 |

el ={a] o= u| ¢2lQ 1| || 2
Hesdstage 1 Froe 100 ML Headstage 2 Fa: 10 ML
W 00 MV T Rt| W 00 mV I R

| -0.015 nA I -0.05 nA

=0 [ i pcc |dseve] =0 [ ic Hwc| Teve|
i i i W Switch bo TEWE on ext input

THRIXREOHERTY,

[171]
I
[=1
[ [
%

111
)
T4

1 * lrmsi SIII IIIIZIIZII

Figure 36, Automated Mode Switching signals. INO is 10= the membrane
potential in Channel 1. IN1 is the Mode signal. HIGH is V-Clamp mode
and LOW is -Clamp made.

B DHRATY,

B [-Clamp E—FTIHEDIFEEBMAEAIZESTLVET,

Headstage 2 [ 1nA DERFFALTLNET

Headstage 1 OEFRIEHRD 50ms (HEIEETHE. b ENYDEERL
(FOLavRToivL)BNRLNET,

FEEAIA 20mV [ZEE T B & V-Clamp(TEVC)E—RIZE#bhYET,
0-10mV, 10Hz ? Seal Test AIRFEYVET .

V-Clamp(TEVC)IZH# o7z 500ms . I-Clamp E—FIZHI#bHUET,
NERBYRLET,

AXOCLAMP 900A HAREE<=a27 /L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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3.8. Tutorial 6:High-Voltage Current Clamp (HVIC)

NARILT—DAL RIS T (HVIC) [FNYRRT—2 2D A THERATEE S, HVIC
FRERZVLELTHMAEAAAEAL, EBERARENEETLHEIERAINE
T, HZIE, 1A EfRE CLMAP-1U IZET/ILEILICEALEzLVES, 100V L EDSF
AFIVILU O EELERBYET,

RRAF.EBEREDOHENTEST . BEDALUNFUTITHART, RE—FHEL,
JARBREBYFET,

Note:10nA LI TDEREFERTIIEEIE. A7V EEFHERENRETIHHBEN
HYVET ., ZDOBEIX. "= LT+ T EREERALTHIBRLTT S,

EHETHED

B CLAMP-1U ®TI/LtIL

B HS9AX1I AYRRT—D

FIE

1. HS-9A X1 % HEADSTAGE 2 a4 4(Z#EELE T,

2. HEADSTAGE 1 (It EHELEE A

3. HS-9A X1 AYRRTF—Z CLAMP-1U ETI)ILEILEERL . HS-9A AYR X TF—
DU FILT SRV YRE CLMAP-1U ETILEILD T SRy 3E#L
9,

4. Resetto program Defaults R2ZE91)voL, EEEZRKEBLET,

5. Headstage 2 47 M HVIC E—KR%R®IRLET,

6. I-CLAMP 2 #71Z#UV T, Tuning & 1000nA [ZBELTF v IRYIREF TV
LEY,

7. A1 AOX3—7F1& SCALED OUTPUT 1 ##E#HLET,
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8. Channel 1 SCALED OUTPUT signal Z"Headstage 2, 0.1xMembran Potential”
[CERELET

9. A1 ARX3—72& SCALED OUTPUT 2 Z##E#LET,

10. Channel 2 SCALED OUTPUT signal Z#"Headstage 2, 0.1xMembran Current”

ISBELET,
25 ,f——*__ S

= r .

* fri] ) 10

Figure 37. HVIC mode. INO is the headstage voltage <001 (100 V).
[M1 15 the membrane current (1 VAl The rise time of the current signal is
about 1 ms.

COREOHITBEBEDHL U IS TELLLTUVET , LML, RE—FEH:ELGY IR
MBIEKEHE>TLET . (£180Vp-p)

11. signal AA""Membrane Potential(ImV/mV)’ D &E, IBERA £ 10Vp-p Kimks,
Bridge Balance R TE% 9,

12. Tuning % 100nA IZERELET,

13. “Membrane Potential(ImV/mV)"Z&iRLEY,

—I¥ Bridge Balance

501 MG i‘ duto_|

Figure 38, Bridge Balance settings.

14. Bridge Balance Fxv IRy I R&Fy LT, 50MAFEIZERELET

AXOCLAMP 900A HAREE<=a27 /L, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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é

I
[]

Figure 39. HVIC mode with Bridge Balance.

15. HVIC TIX Bridge Balance A% 50.1M Q%Y ET,
BEN—ZAD 1ms R/ J[E HVIC DL ARV RENNREATY,



