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STEP1:Axoclamp900A & Axoclamp Commander Dtyk7v 7
1. Axoclamp 900A [CERy—T ILEEHKELET .

2. Axoclamp 900A D)7 /3% )LIZ#H S CONTROL USB /R—hk&aE1—420 USB
R—hr%& USB 7¥—J L THE/RLET,

3. Axoclamp 900A M) 7 /31 JLIZ#H S SCOPE USB /R—hEavEa—4MD USB 7R
—h%& USB 4 —J L CHEMHLET,

4. HS-9A x0.1 NyRRT—U%Y T /3% )LD CHANNEL 1 HEADSTAGE INPUT (2
BELET,

5. HS-9A X1 ANYRRT—U% T /3% IJLD CHANNEL 2 HEADSTAGE INPUT [Z##
wLET

6. AYRRF—T1IZ CLMAP-1U ETILEILD MEL ZHE#HLET,

7. NYRRTF=U1DUTFIVTSURYSYRNEETILEILD T SURY b E L.
ETILEILDAAYF% BATH IZRELET,

8. AYKXFT—T2|Z CLMAP-1U ETI/LEILD ME2 ZHE#HLET,

9. BANYRRT—UEETILEIILEL—ILRIVYO0—Ury—ICAN, O—ILRTIV S0
—J—& Axoclamp900A DT F LT SUREEKLET

10. Axoclamp 900A DEREAIZLET,
11. Axoclamp 900A Commander Z#28ILET ,

12. Select Device R4y | #4)voLET,

AXOCLAMP 900A FUNCTIONAL CHECKOUT, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.



ilil Inter Medical co.,ltd.
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Figure 5. Select Device dialog box.

13. Scan RAVEH1)vH 3 BE Axoclamp 900A DL YT IILBEENRRSET,
Axoclamp900A [CAEoN T 7 ILETE—HL TSI EE/HERLET,

14. Reset to program Defaults 72> Gl%?ﬂ*?’t%‘é?“yt—*‘)ﬁiﬁ?éﬂij’o "I&
WERLTESEZRRELET .

T 5
’: WARNING: Reset to Program Defaults will generate transients potentially harmful to cells.
L

Do you wish to continue?

RIAFA(

15. CHANNEL 1 SCALED OUTPUT &AYARXRO—TDF v RIL1% BNC 77—
ILVTHERBRLEYS

16. CHANNEL 2 SCALED OUTPUT &AL ARA—TDF v #)L2% BNC 7—T )L
THEBELET .

17. Axoclamp 900A M7 /8 )LIZ#HS SYNC OUTPUT BNC &4 RRXa—7m4t
) H—F v )% BNC 7—T L THEBKLET .
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STEP2:Current Clamp (IC)

1. BANYRRT—UDEFRFABIRARTEINET, HlZIE, HS-9A x0.1 ANYKRT
—U N5 E1E RO:100M Q, HS-9A X1 AYRRT—U DI/ A X RO:1I0M QR RSN

i-d_o

Headztage 1 o 100 M Headztage 2 < o 10 M;D

W 04 mV TR | ¥ 02 m\V T At
| -0.011 nA | -017 nA
=0 [ 1 pcc |dsevc) l=0 [ Ic Hwic| TEvC|

[~ Switch ta dSEVC onestinplt | T Switch to TEVC on ext input

2. CLAMP-1U ETFLEILDRAvF% BATH [ZHEL. I-CLAMP 1 47 (D Pipette
Offset M Zero RAVEMLFET , A 7 vbBEFXE10MV RiFBIZH/ESNET,

Fipette Offzet

000 ! ﬂ o

Figure 6. Pipette Offset controls.
3. Channel 1 Scaled Output Z"Headstage 1, Membrane Potential(10mV/mV)"[Z5%
ELFET,

4. Tuning FvoRwIREFTvILES, ¥ Tumne THIT A
F2AR3—T1T500mV, 10Hz DFERKEHER TEEY . COEEERFET L
LD 50M HEIM ML ETEEY .

FHEHK:1nAXx50MQ x (10mV/mV)=500mV

0.4-

I o
(%3

0,21

* [rg) ‘5;] '||:||:|I

Figure 7. I-Clamp voltage measurement.
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5. Bridge Balance £223>® Auto REAED9ILET,

Iv* Bridge Balance

s34 @ [ ]

Figure 8. Bridge Balance controls.

R EOHHEETEA LT, Bridge resistance (& 45-55M @& &R =9 519 TI,
HLAESEITNIE, Lock RAVEHL T, BE Auto RAVEFLTTELY,

6. 10Hz BEEOIVIIZHD Ims EEDR SV MIEFBLTTFEN, 2OMUDT
VHIBEBERENRRETT,

R S i) 5 © oo
Figure 9. Bridge Balance of voltage signal in bath.

S
~

7. Pipette Capacitance Neutralization F Yy I RyIREFTvILET . BELSUD
TV ERIZGDEIICHIEZLELET  HIEF 1-3pF DREISRYET

o * fFs) =0 1m

Figure 10. Pipette capacitance neatralized in bath.

8. CLAMP-1U ETFTILEILDRAAYF% CELL IZERELET . #5 400mVp-p D TR®D
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FIED=HK FETIRM) EHRTEET,

FEIVRADFYRILD Tune X OFF [TERELTTF &L,

a * [ms) ) 100

Figure 11. Compensated [-Clamp voltage signal.

9. [|-CLAMP2 [ZDWTHREIMFIZHEZELTTELY,
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STEP3:Discontenious Current Clamp (DCC)

1. Channel 1% DCC E—RIzgELEd, =0 | 1€ [DCC dseve]

£ - 10kH
2. Rate# 10kHz [ZERFELET, 00 0

3. #ABRRO—T1DERIXIC E—RDERELLBITLNTE 400mVp-p D FEID &
SHEDO=AK BRKER) EHRETEET, /I X(EH2ERETT .

4. |-Clamp 1 27 ? Pipette Capacitance Neutralization & Rate D#{EZFHELT.
BHIEDCEICE TSRO ELZHELTTSL, BEMNGRIEZFAICIET
FHRYSL—HMILET, Z5LENERB OB ANBENBENIZE>T . <FThTL
FWVET,

Neutralization set at 1.5 pF {under compensated):

04
=z
n3
]
in

i * fris) 0 10

Figure 19. Pipette Capacitance Neutralization under compensated in DCC mode.

Neutralization set at 3.0 pF {over compensated):

0 + s &0 m

o
[

Figure 20. Pipette Capadtance Neutralization over compensated in DCC mode.
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STEP4:Discontenious Single Electrode Voltage Clamp (dSEVC)
1. Channel 1% dSEVC E—FIZERELET,
2. SealTestzFzvILFEY,

3. Channel 1 Scaled Output #"Headstage 1, Membrane Potential(10mV/mV)"[Z5%
ELET,

4. Channel 2 Scaled Output #"Headstage 1, Membrane Current(0.1V/nA)"[ZE&5E

LEY,

0.14

=5 SO .

- *7“"4‘@
|:|-
0.2

gy

S

0 * (M) =0 1o

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

5. AYARI—TOEEFROFERIL., L5 EAYREREE 20ms, 60mV D4R EER
RLET . (ERICIE 6mV)10mV OBEFTOY S35 LELEZA. 6mV £TTF
DO TWET, DFEY. BT IR ELLGYET, BRIER (NL) THEZRED
HHNFET , dSEVC 2T T, Gain % 0.03nA/mV H1i5#9 0.35nA/mV IZERELE T,
A AR3—T(2100mV OFEREA R TEE T, 3L H EAYEFREIEH 2ms (27
YES,

1]
W)

0i1- P S '\
+

u} I‘-—‘—k
s e o -
07 V-_

+ (ms) ﬁiil 1m

I 1
M)

a

Figure 23. Voltage and current signals for dSEVC moede with increased gain.
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6. MbHEMNYNRL—ZXI(ZHBESIZ Pipette Capacitance Neutralization & Rate %
FELET, Gain M E5LE. B ENYNF—N—2a—FLEBEVESISE
DIFTFET, HBEEDIL, Gain A 1.5nA/mV &Y KEL, II5 EMNYRERA 300 18 &
BT, /AXD 10mVp-p FBETY . xBIDAA LR T—)LELITHERPIGYE
El

IMD
M)

[

I

TIT e

M1
[+
(=]
=

o L] frme] 50 100

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

7. BATLBE 2L GaNZRELTERDILSL EAYEEE 0.5mS RiFZlEd &
512 Pipette Capacitance Neutralization & Rate i35 EMNTEET,

.14 w
EE
o
=5 o h
1] |:r~$] |i:| 213

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

8. Channel 2 Scaled Output % 7 @ Signal % "Headstage 2, Membrane
Potential(10mV/mVp-p)" IZEEELE T o ANYRRT—U2[FHIBEE M Z A ELE
9, Channel 2 Scaled Output & Channel 1 Scaled Output [FTFEI®D K5I
100mVp-p £EY—BLFET . Channel 2 DRAE—RIXBER T DEETOLELL
YEF, ZIIFANYERT—20 neutralization TREGEEICHETEET,
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Figore 26. Monitoring the dSEVC voltage response with a second headastage.
[N is the membrane voltage as measured by Headstage 1 (dSEVC mode). IN1
is the membrane voltage as measured by Headstage 2 with 2.5 pF Fipette
Capacitance Meutralization.

11
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STEPS5: Two-Electrode Voltage Clamp (TEVC)
|. CLAMP-1U ETILEILZERT 3154
1. Reset to program Defaults R2>#01)voL, EEERKEBLET,

2. CLAMP-1U E7/)Lt/L%E BATH IZERELT. &F ¥ RJL I-Clamp 1 & I-Clamp 2
27 D Pipette Offset #F>TEEZEOICHAELET,

3. I-Clamp 1 27 %ERL T, EMBFEEMWIELTLEFET, (I-CLAMP 1 O H)
a. Tuning zFIvILEY,
b. CLAMP-1U E7/LtJL%& CELL IZERELET,
c. Pipette Capacitance Neutralization #FzvoLEY .
d. Channel 1 DT YPHF—/A\—>a—rFBHERTET neutralization DEEZ
FELET,

4. Channel 2% TEVC E—RIZERELET .
5. Seal TestzFIvILFEY,
6. Scaled output @ signal #s%ELET,
a. Channel 1” Headstage 1, Membrane Potential (10mV/mV)”

b. Channel 2" Headstage 2, 0.1 x Membrane Current (1V/ tA)”

7. Gain&A—/N\—La—bMERIETHELE T, 15 EAYREREX4 200 5 I2HYFE
To

_ o e S S R
= i‘k__/

Ino

02
z E B ]
|:| 2-
D ime) * i &

Figure 27. Voltage and current signals for TEVC maode. ING 5 the membrane
potential (<10). 1M1 is the membrane current {1 V/pA) The voltage-clamp Gain
15 200. Pipette Capacitance Mewtralization is 2.5 pF.
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8. mEHME EMNYRRRICT B7=8IZ. Pipette Capacitance Neutralization % 1pF
B THEML., Gain 3EMLTH—/N\—2a—bERELET . AL LA avEiE
ZL7-=5. Pipette Capacitance Neutralization & Gain ZEMLTIXWLNMFEE A,
REINIEE, L5 EAYEEREZE 100 15 KifEIZTE, Gain [F#9 350-400 (24, /A
& 20mVp-p I TIEL 2mW) IZREYET , A2 ARa—T20DEFR TIL. 200 18 F
mICIRYET,

a.1- T W, WP S

Mo
[

[ s e

- 1
02 i
B L LR B A I T NP

.24

1M1
%]
=

o el -+ H B

Figure 28. Optimizing TEVC mode. INOis the membrane potential (<10). IN1
is the membrane current {1 V/A). The voltage-clamp Gain is 3858, Pipette
Capacitance Meutralization is 3.5 pF.

II. MCO-2U EFJ/LtJLE VG-9A Bath Clamp ANYRRT—U%FE AT S

REWA—HAMRREAA D FrRILOARIZEDNES  RERBLE-F
IVEFIE 50A UEEFRIZKEVTY, BRAXREVNGE . NREHITEER
#}kQTHY, AEREDKRELERIGYET, FIZ L. NRIEA 1k D ER
BROBIEREIF ImV/ LA EBYET . MAT, UAVMREFEEF Yo RIL T, D
SHBERNEDONET (RERORIVLT U0 T TRBRBRAENTER
LW INoDEBED N ERFIREZHRBALES .

2md5HLD
®m MCO-2U ETI/Lt/L
B HS-9AXI ANYRRT—D
B HS-9AX10 NYRRT—Y
B VG-9A X100 NYRRT—2

FIE
1. ANYRRT=UFUTNRRILDAYRRT =R IR HELES,
a. HS-9Ax1 % CHANNEL 1 HEADSTAGE IH##iLE T,
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b. HS-9A x10 % CHANNEL 2 HEADSTAGE [Z#&#LE T,
c. VG-9A x100 # axuiliary headstage [Z#EfELET

2. B
a. ~NYRRT—U1(2MCO-2U O E#L #HEHELET
b. AYRRF—T2[Z MCO-2U M E#2 #iEHELET
c. VG-9A NyEFRXT—T M red(sense), white(bath)/4vk& MCO-2U T /)Lt
ILORBOI—IFIILEEDICEKLET, Cm ELTHERTEEY)

3. MCO-2U RAyFhH IMQUEEH) [THEOTWSILEEND D,

4. Channel 1 & Channel 2 ® SCALED OUTPUT BNC 24> ARXRa—7DFyr 2
JL1E2ITHERL. V7 /3%)LIZH S SYC OUTPUT BNC 24> ARa—TDRJAH
—iIRFIEHEL TN A—ELTERT S,

5. Reset to program Defaults R2 %9 vI LT, EEFEKRALET,

6. Headstage 1 @ RO A% 10MQ, Headstage 2 ® RO /¥ IMQTH A L%FERT D,

7. Channel 1,2 @ Pipette Offset £ OIZFAE T 3,

8. Headstage 1 ® Tuning % 10.0nA [ZERELTFIVIRVIREFIVIT S,
F Tuning: 1006 10 Hz

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

10. A2 ARaA—TDF o RIL1IZIE, +10mV DS T KR &LH+100mV DRTYT
K. -10mV DS T EFIZELB-100mV DA TYT RENFERTEE T, (EEIC

[F+10mV M i5-10mV)

11. RT7TY7T D5 EAYRERMIZH508I1ZHYET, ChIFBERIC+H2FRVND T, EBE
ENHEIIVEHYFEEA,

12. BEIC Headstage 2 [CETILEILD E#2 HMEHI SN T T, AL ARI—TDF v
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13.

14,

15.

16.

17.

15

FIL2(F 10mVp-p D=ZAKEHERTEET,

n* [zl i 160

Figure 32, IC mode with 10 nA Tuning pulse in channel 1. INO 15 10+ the
membrang voltage in channel 1 and IN1 is 10+ the membrane voltage in
channel 2.

TEVC 27 M Lag ##1 0.2ms TR ELET, =8 Leims

TEVC E—Kl=s e, L | & | mwic | TEVC

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

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

AORA—TFroRIN1DEEREHDIVCEFA—/IN— 21— BERIET
Gain Z#I&mIE%x 9, £ 3000-3500 FBEIZLHYFET . A LA arLi=5 Gain D
EILEWTTEWD, TRIO LG ERAKLNTT,
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2 [\
== o -

q * imel E 10

Figure 33, TEVC mode with the MCO-20 model cell. INO 15 10+ the
membrane voltage. INT is the membrane current (0.1 ViaA), The voltage-
clamp gain is 4300

18. MCO-2U R4 YF% 10KQRUavVICEBLET . AL ORI—TF v RIL2TIE,
BE/NILRAZEMESELEEBREBOERNK 450mV(45 tA)IZEYET , Chld
RILT—=0S0TEED 48mV EFTTFAO>TLEIOMNRETY , COXFEELT
DC Restore #EEAHYET
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STEPG6: Auto Mode Switching

ANYRRT—U1DRBEUNENSEDARTH20MV [TEFTHEAYRRT—IU2H
I-Clamp E—kH\5 TEVC E—RIZtN#24>5, 500ms [l 0-10mVp-p, 10Hz Seal Test
ZHALTTEVC 17U\ I-Clamp IZRT . SO YA VIILERRYIRT , LTFICCDHREE
LTWEFT,

V-Clamp E—R#E&ET HEE. V-Clamp 27 M Oscillation Detection #FzvoEn T
W EE LCHESEL TTELY, Reset to program Defaults R22 &9 woL ., B8
AELET,

1. Channel 1,2 # IC E—FIZERELZET,

- L=

2. Scaled Output 1 signal #"Headstage 1, Membrane Potential (10mV/mV)IZE%7E
LEY.

3. Scaled Output 2 signal #"Headstage 2, Membrane Potential (10mV/mV)IZE&5E
LET,

4. SCALED OUTPUT 1%#4<AX3—71,SYNCBNC #4 > ARO—T2(Z#E#HL
EX I

5. I-Clamp2 27 ® Tuning #FxvoLET,

6. ALBARI—T1IZIE, BEELZ 50-400mV D=HRHIHEERTEET,

7. TEVCAJ® Sealtest #FxvILFET,
CCTC. UTOEEFT>TTEN, CNODEZEITEEKRICEZFIN,. COEESE
TH7ELE Auto Mode NERIIZHRYFEB A VINITTD/NT DREEERHYET,
BEDEH/N—23vIE 1.0.0.60 TY,

A) CH2% TEVC E—FKIZHRET 5.
B) ICE—FIZEY,

AXOCLAMP 900A FUNCTIONAL CHECKOUT, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.
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9.

10.

11.

12.

13.

14.

15.
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Auto 3T EEIRLET,

Genstal Auto | Audio | Quick Select| Asour |

—Switch from FClemp oo —¢ dSEWD & TEVC

 WWhan exernal inputlogic goes HIGH

" hen exemal input logic goes L0

* D negetiveo-positive Ym threchold croesing

" On positveto-negative m threshold crossing
Delay chang= ovolt=age damp by 0Dme

Meriarshe potential M) treshold: 20 miy

—Return o Holamp

™ When axtermel made lagic goes HIGH
T banual by

Figure 34. Settings dialog for Automatic Mode Switching,

TEVC #Z#RLFET,

On negative to positive Vm threshold crossing Z#{RLET,

Membrane potential Vm threshold Z+20mV [ZEZELET .

Return to I-Clamp % 500ms [ZERELE T,

General 37%91)vILET,

Sync Output T Mode Z:Z#IRLET , SN T, UT7/IRJLD SYNC BNC MoE—F

DT FILBHEASNET, LOW X I-Clamp, HIGH [& V-Clamp TY,
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Figure 35, Setting up Syne Cutput.

16. #4477 %#FACET,

19

17. headstage 2 D A—4®D FIZ&H % Switch to TEVC on ext input FTvo Ry I X%

FrvILET,

vV 00mVrR| YV 00mVra
| -0015 nA I -0.05 nA
0 [ic occ |aseve] | =0 6 e | TEvE|

™ Seitch fo dSEVE onest inpol

¥ Switch to TEWC on ext input

THRIZREDHERTY,
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20

nz

= m

o

=3 4 L

=

=7 I:t:|:

i +* sl SIII IIIIIZII
Figure 36, Automated Mode Switching signals. INO is 10= the membrang
potential in Channel 1. IN1 is the Mode signal. HIGH is V-Clamp mode
and LOW 1s -Clamp maode.
EROFHRATT

B [-Clamp E—FTIHEDIFEEBMAEAIZESTNVET,

Headstage 2 [ 1nA DERFFALTLNET

Headstage 1 D EBHRIKRFZD 50ms (TiAIEET5HE. Lb ENYDRER (7
JLaviRTUURIL)DBRONET,

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

V-Clamp(TEVC)IZH# o7z 500ms . I-Clamp E—FIZHI#HUET,
NERBYRLET,
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STEP7:High-Voltage Current Clamp (HVIC)

1.

HEADSTAGE 1 [ZIXfadiEHRLEE AL

HS-9A x1 NYRAT— (2 CLAMP-1U EF /)Lt )LE#EH L. HS-9A X1 AyR R T
—SDITFILETTURYryRE CLMAP-1U ETILEILD TSRy 14k
LEI,

Reset to program Defaults R & 01wl EEFEKRBLET,

Headstage 2 27 M HVIC E—KR%RIRLET,

I-CLAMP 2 27 [Z#UV T, Tuning % 1000nA [ZEREL TF VIRV IREFvIL
EX P

Channel 1 SCALED OUTPUT signal #"Headstage 2, 0.1xMembran Potential”
[CERELET

Channel 2 SCALED OUTPUT signal #"Headstage 2, 0.1xMembran Current”|Z
BELFET,

s
= f L

i frs] S 100

Figure 37. HVIC mode. INQ is the headstage voltage <01 (100 V).
[M1 15 the membrane current (1 V/wA) The rise fime of the current signal is
about 1 ms.

CORBEOBIEBEDALUNISUTELLBTWET , LML AE—FH:ELGY., IR
MBIEKELHE>TLET . (£180Vp-p)

8.

signal A3"Membran Potential(ImV/mV)' @D &E, BB A E10Vp-p KiGhHs,
Bridge Balance R TE% 9,
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9. Tuning % 100nA IZERELET,

10. “Membran Potential(1mV/mV)"Z:&RLET,

~I¥ Bridra Balance

501 MY i' duto_|

Figure 38, Bridge Balance settings.

11. Bridge Balance Fx Yy Ry REFyI LT, 50M AHEIZERELET

MO
[
[=]

0.2

1M1
[%]

Figure 39. HVIC mode with Bridge Balance.

12. HVIC TlZ Bridge Balance A3 50. 1M QZ#xYE S, EEFL—AD 1ms R/\( 4
[X HVIC DL ARV R ENMRERETT,

AXOCLAMP 900A FUNCTIONAL CHECKOUT, COPYRIGHT JUNE 2006, INTERMEDICAL CO., LTD.



