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1. Introduction

FE AUt B 35 H 0] R A5 P TR R T
Patchmaster=PM,

Fitmaster=FM,

Pulse=PS,

Pulsefit=PF,

PulseTools=PT.

1.2 Scope of the Program

PMAR > 0 HE ZE R S ae 32t 2 Fh T H., fu$EPulse generation, data acquisition, storage, and
analysis are among them,

HEKAGE B HoARE 37 LY REPMITI RE FT o FEFHIPMA [export filtern] LLAIEEH M, #i DL FREFAT
B2 AT

. FITMASTER (FM)

FMAT 23 A R4 PMIR B 2540 (LUPSER S5 A9 %) o« 43 M nl 7ESweeps/Traces and Series&As
[l (2% AT« LIS ARUENIILE BB Bl inPolynomials, Exponentials, Gaussians, and
Boltzmanns tailored functionsK#L&Hllile. g. whole—cell current traces according to
Hodgkin & Huxley gating formalism, current—voltage relationships and dose-response
curves.

. PULSETOOLS (PT)
PTR] DAgm#E 50, Hrik H MR, SEER AR 54T (non-stationary noise analysis) .

. PULSESIM
PsimfZ ) Iy LRI BEE . g, Afife.

P MM SRERFE, RENIOCH, HF MR FHIERC 7 - EPC 10-1/2/3/4RI MBI

ShRPULSE I 0] i 5Cichapter 23 “PatchMaster for Pulse Users” on page 295 .

1. 3 Supported Amplifiers
PMSZRRU0 T UK ES

EPC 10 Plus Single / Double / Triple
. EPC 10 Single / Double / Triple / Quadro
. EPC 9 Single / Double / Triple
. EPC 8 Remote / Local

EPC 7 and others
ﬁ%ﬁﬁw?MmAWMHwBMWﬁ%@MiH:
. ITC-16
. ITC-18
. LIH 1600

1. 5 Naming Conventions
TE APt B 35 v o0 72 A5 P R RR S
Patchmaster=PM,

Fitmaster=FM,

Z AR E R /AT DL instruments,Inc.
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Pulse=PS,
Pulsefit=PF,
PulseTools=PT.

1.6 Windows and Mac Key Conventions

TEPMA, B B A S AE it (£ SCfFPatchMaster. key 1o “PM/E B P N IX LeBE A dr & V1
AT B A S # S FPatchMaster. key B W E . HI7 AT BL AAT B e A A 2> .

HFE W R PatchMaster. key AT AT, WIPMJS 3l 5 F- 5 A7 B B o 2 D g

A A

1.7 Installing PATCHMASTER (E&)

1.8 Starting PATCHMASTER

JBBIPM, T E | —Le N2 (File, Edit, Windows, Replay, Display, Notebook, Macros, EPC
10, Help) » —L5%5 11 (Oscilloscope, Amplifier, Replay, Protocol Editor, Pulse Generator,
Configuration, Online Analysis, Online Windows 1, 2, Parameters, 1/0 Control, Photometry,
LockIn, Macros Editor).

H—A0[E s text window (Notebook). o

KBl Bbrth, nl PRSI, MFEPIE S| LR, BT IR ] B (X &
FETR AN ARG RYR) , Nk, FORFETEENE O FRIRES v s PMAE 7 (13817

1.9 Get Online Help on Keys
Help=>Show Key W] B - AFLEIR T T A [ml 4544 $40 40 (4 R e o
Help> List Keys®]{ENotebook window#I| Hi AT 4 )P b .

1. 10 Closing PATCHMASTER

File>Quit, B¢ CTRL" + Q. nJiBH{PM,

B H A 3N AT RE

. Save + Exit: {#A7HCE (configuration) FIEIE X/, RIGIEHFREF.

. Exit:  FURAAEGE SCHER AR R

. Cancel: AiBHH, R[FIFETF.

TR WERBZE T Protocol Editor Bi#EPulse Generator pool EE Online Analysis, fR&
BRI BB BRI . BE SUHEAER Y B R AT .

Z AR E R /AT DL instruments,Inc.
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2. User Interface

PAN S5 4iIE TP Ao R3S
XAGHEZE S RE T DA PR 42
BUORHEHEZA, IR T I S NI HE P45
FAA#IXEEE L

2.1 Numerical Input ZEUEHIA

AT PR ARG OB . e/ A e ki /shi fe+ A B A, PTgmAR AU . B v R
Bk, Bln “2.3e-37, “2.3E-3” ; wiFHUVA LR (e.g., “2.3m” ). £ LFEIEVEHIZ AN
H— SR B0

— B IFUREEN JFOR AU Pk 2o R A S ORI B s ek, v I 22 A b e A B ey
WERAEAES, WHZEse, RJEMI%.

Name eng. sci.
Exa E E18
Peta p E15
Tera T E12
Giga G E9
Mega M E6

kilo k E3
milli m E-3
microk — u E-6
nano n E-9
pico p E-12
femto f E-15
atto a E-18

Table 2.1: Engineering and Scientific Units

Note: FIABTHIZENT T B BEIL (B B 2O (R ET FREE 7 9 E1L) -

SI Units: PMAYEE K Z A A7 &ST-units, fflifimeters, seconds, amperes, or derived units
like Hertz, etc. {HT H{E, WHEEIS, EHW “nv” MAZMEH” V7 .

String Buffer: 4ifRidReseil, M4, WM TR BN DI, BEF10DMXIE. X
Lo R ER AT R SRR ], n IR N B 2

2.2 Dialog Controls XfiHHEFEMH:

AT s A TRAE B — 43, Al N (BRI AT AR AR A & Windows
B AREIRFIE . PMAR T A I FE AT A -

® fdropPHigHIbox, ML IHIEMEE, IR, FMHEHRYIR, THIIFR

BIREMAK T, AT HEAMTE)

TR H KT (KA drop shadow) , k87— el 815 2 15 .

— KT, HE RGBS k.

2.3 Modifying Dialogs and Controls

] DI O TEAE R 5/ B/ SO/ A BAE SR . a4 PM: Windows—> Enable Icon
Configuration, MJwJF{:

bR AT B AT W R Bl &N

Ct 1+ bRAT B A1 B Bl — AL 4%

Ctl+RbnZotd: o H O M ET AR ) E A o s o
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2.3.1 Dialog Control window

R O E b, LB SRR Z R . R AT A g R T BB FE
Update: ST HiEMJE M.

Cancel : KB H, JHFAMELL.

Done: JCHMEMT 1, MEHIRAT -

2.3.2 Modifying Windows - Hiding Controls

T R ARRE GG — Lo 1, S5 o I I A SR 4 31 T A 2
L Jedfhnax A~ g H RN

2 Windows menu = Enable Icon Configuration

3 gl H AR 20 a1l 2

4 ORI SRR RN o PR AR AN T DL X8 T .

5 Windows -> Save Front Dialog, fE A FAEAE. dia fileH,

6. WARBKE RS, fldelete the .dia files from the home
path as set in the Configuration window.

2.3.3 Modifying Windows - Delete Controls
L SFARAR 2 P, A5 A AN LB G e P U 1) S Be s 44, n DAMH R — 2o 0 ARG B A SC A dia file
FCE BRI 7 n) ) H k. Gn RARK B J5OR AW &, Al nfdelete the .dia files from the home

path as set in the Configuration window. .

2.3.4 Saving modified Dialogs and Controls
FEAN T AR B R/ NIRASHS ATl i Windows = Save Front Dialogf#fik.
Notebook windowf ¥ & f7fifFconfiguration file(e. g., Patchmaster. set). H,

VERR: SRR AR (UPMIN b 3BT ARCAS R RE S 1 EB (K A A, 3285 T 1K) B A mT REILAS AN
PRI, TR IR BRI 5 i 11 o R 1 P 4 T e
FER: ARAH THORIVE R, T AEPME S BRI K. diaScff, AR 21 k. o

2.4 Toggling between Windows

“Esc” BlR] DA TR 2 B A

RN B O PRI AE N A RO 2 A Rl D e

“Switch to” : fE/RNEME AL N, 17— “Switch to” NARZFEHREEM:, nl UEF MR &
B PO B B AL E O . D) L S R
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3. Keys
eSS LIE)
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4. Menus
4.1 File Menu e o
. N . Open Read Qnly... Cirl+01
File menuf$5AbHPMSLIG SCAF BT A IE T, —/NPMSELS, AHRESFP AN Open Modfy... Clrl-+h
EEE@;%’ mgg\ﬁux,ﬁ;éﬁm Update File Ctrl+L1
. *.pgf (= Pulse Generator File), L& HIl¥A%tk ,Eillisgtam Ll
.oxopul  AETEIEEIEN (Pulsed Tree).
. okodat R ESEBRI IR EEE, BT AR e MEinfE S, Bl andE ag /e EEWE'DUF t
/fi%c B CRPENmeEn
. k. pro fil&protocol editor MIfEHE. . Eﬁ:i;ﬁiﬂios S
*.mac U macrosfF 5. Carvert Ta Windows Farmnat
. *x.onl BAFELIMEER. Poge 5 ctup
W% Configuration window P [f)Make Bundle Filei&Iifg7%, Nl*. pul, Page Propertizs Notebook..
x.pgf, and *. dat BERhE RPN dat. W), XEETLRE M Page Properties Traces...
H1E. Buit C+0

PR FIEEHE R “Store” modeFFifi & W1 T &A1k
1 5EH—>sweepiliseries, HIEFLL
2 (ERAETFED, #Fllna continuous sweep, FIETELE.

SHUREIERFENET, SHBLWTRMINSH:

1 — N (File ! New), — AN IGroup (File ! New Group) , —/NrfJExperiment (File !
New Experiment) .

2 SEHdE e (File ! Update File).

3 PP (File | Quit).

New. . . @ QUEE—NBZE EE SO, s RAF A . ST Bin] 5 .

Open Read Only. . . : BAAIE7sUHA— A C@AAAEM B SCIF. U SO EATT B . X
CIPER R C 2 Rn T

Open Modify. . . : LAWBAIE T A A CAAFERM B SO IF. T RSO FEAT S 8 n A
TERAE T

YER: WEREIE AT HI BB TRRR . PV BER VL KR 15 25 (1 27 SR 45 3 -

Update File: ¥4 experiment I G AL, WHEFTA A SCE. W SR8 38 21 o A 1 25
KEE, LEMH g, BUAdFile>DWrite Tree FilesiE.

Close: M4 R7HE 1.

File Status: f4a07F] IF A SCARRE 12K B 455 BB ENo tebook HT o 4l
read-only file: ¢ ‘C:\HEKA\Data\Exp00l.dat’ ’ length: 284 kb; free disk space: 1428
Mb.

New Group: fEReplay f&i#A M4 2 by o =4 — AN B group CCHFTFF H T S) o iZEES
SR

New Experiment: ;=4=— A Fifflexperiment M [Kgroup, FiNexperiment number.

Write Tree File: & X IR S,
® . After Sweeps: fEfFsweepZ J5 JRUAKHE S AT .
® . After Series: EMNFRERMseries Z ol GEIE S AL,
® . After Update File:7fUpdate File command? &, BVEGIE: T Hrifexperiment or
group. , ¥ CHEL .
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SN IETRS A DR AR LS Sweep, BARHAREMNAF TR SR IRIURAESC N seriesZ 5,
i NN AE S8 WREX PN IETCE AL, I 2 cachelil T4 51 A IRIE RS S

Hn S 2RI R, 58l R R

SRIEE AL, AR ORI S BE S A, (R REHE R RGO . A IE S8, RE LM
BPEERINAE, B R AR R T, SRR

Summarizing: Write After Sweep REZELN.

YER: Patchlaster RSB #TrAL, XA LIRS GH I E .

File>Quit, 8% CTRL" + Q. nJiE HiPM,

B 3N ] fE

. Save + Exit: {#fFWCHE (configuration) FIEHE 0, RGBT .

CExit: RURAAEE SO E IR R

. Cancel: ANEH, RFFET.

WE: WAL TProtocol Editor B{#Pulse Generator pool BY# Online Analysis, i<
Bl BRI ) 2 A SR AEIX L A

R B SRR IR I S R AT
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4.2 Edit Menu (H&)
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4.3 Windows Menu
G ARSI EPMR R &R . 3 s B35 HDB AT I —A
WAREAEZ E AT B EE . SRR, B DL,

Dzillaszope Fi2
amplifier Fil
Replay F10
Pratocal Editar F2
Pulse Generator F&
Canfiguration

Orling Analysis F7
orling Window 1

orling Window 2

Paramekers

IfC Control

Phatometry

Lockin

Solution Base

Motebook F5
Macros Editor

Close Fromt Window Cerlw

Save Front Dialog
Enable Iron Configuration
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4.4 Replay Menu
Replay & AR 1S ETHY, %R AR AL DI BEA 2K

Show: B RiEFEHFRMA A, TracesiBDisplay sk HAIR L 4% & 4
IR o, WARIERE Troot, NFTE MTracesKIX o, 1]
IR RS B A Break or Stopefi il

Show PGF Template: fFPulse Generator window ' g mdA
experiment HF|ffstimulation file. B/RMKINASEBFN HInG
Ko WHRENM A group, NERE—serieskf NIFPGE.

Copy PGF to PGF-Pool: "H#¥rtrace, sweep or series[{JPGF$% Il
P4 HTHPulse Generator File .

Reference Series: &+ H#¥rfE NReference. U1 Display
menu—> Subtract Ref. Seriesf %k, WA Mreplayed DataflEik
FReference Series. JfZReference Series AN Mm% B,

M E AR (K143 8T (see also Ref. Series Corr. on page 48) Flif
Ho

Delete: MHIFRIEREM Hbx.

Print: FTENEFRR HARAHN B0 8745 5 . Prints the selected target and the corresponding

analysis results).

Export: #iHiik¥eH) H#FRr. Display gain, leak—subtraction or zero—line subtraction %

A

(special case for Igor Binary exportsee below).

Note: T RERIF “Hr I BIPTr 7
LBShow Leak Traces is on, Wleak traceswﬂ""%’-ﬁ?ﬁﬂ’ .

Shiow

Shiow PGF-Template
Copy PGF ko PGF-Pool
Reference Series

Delete

Frint

Excpork

Export Full Swesn
Expaork Formats AScCIl
Excport Mode

A5CIT Texk Format

Impork Trace
Expork Trace

With Marked Target and Children

Shiova

Prrint

Expart

Recompuke Zera Offset
Ayverage Sweep
fyerage Series
Cuplicate

Compress

Collaps

Delete

Shiow Tree Info

0

o BERE R AWM HRATHAEA Fiili . W1

QR E B full sweep export, fE/HExport Full Sweepifé. Hi& (RILFBHIEE

HELHF, H4Start Time = 0% End Time = 100%.

Export Full Sweep: HiH5c¥ffsweep. %K

Export Format: iZ%I)HEME H 15225 Al 2

TEVASFTIT, W s B 8 T o

] DU DL A

® . ASCII: Sweeps iﬁu'cle}ZIZIKﬂ,fE
Nsweepflseries #HEFH —
(space, comma, or tab se1:>arators)o

HE, WRGHE N fEgroup, FHHIXASESTEHA

® . Igor Pro: Hithlgor Pro #%x.
® . MatLab: Sweeps #i%idigMatlab file.

® . PULSE v8.6, POTPULSE v8.6: #thi%# s PULSE/POTPULSE 483X, *44# FHPF/PTE:/ A %k

Parf, FHEAZIIAE.
® . PICT (Mac 0S)
® . WMF (Windows):

Sweeps I BWindows Meta Files. &N HALSG—
e fEseries, XK H B BT “Group Series Sweep” [W45 4 4 4t .

BRI ESC 5 7 I i R TR N ) 90 PR B TG K

A sweepo

M A SR R A AT, Bl

“MtracesXf - ﬂ,ﬁﬁ%uﬂiﬁﬁ&ﬁ%oi
S E . Replay> ASCIT-Text format™ ] LLERED K

® . InfoFile: Sweepfg Bt iilgor Info file (k. inf), e. g. labels, sample intervals,

total points, etc.
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® . Printer: EEHHIFSTEINL.
L ik I S BT AR I R

: Trace Time relative to Sweep: LAEFAsweepHHTRISASI %Y, FALE sweep 4l Har v Ak
—ANESPER. H—ADEIE )R E0,

. Trace Time relative to Series: ¥l sweep#ifihli— N ERAEE K. F1 sweeplt)sh
—NEHE TN, B A iZseries I FF UG I TRIFIIX S sweep [ FF U I TR] 1) 22 o

. Trace Time relative to Timer: H.Jli[{sweep¥iithli— N RERMENTELX, H sweeplzf
—NEHRE TR, K A R A Zseries R % a2 I 23 I ZIRX AN sweep IR LA N TA] 1 22

. Relative Trace Time: HLM[1)sweepZHf #lfin i B FRAHIEIE X, HEE—A>sweep T 4A I 7]

S0,

DA # e T & H T Igor Pro:
. Igor — Allow Raw Data Access: fLVFVjin G IKIPMEHE SCf, IS ) Tgor SCAE 2 — AN
W, XA 0 I H S TR D

. Igor - Create Binary Wave: #iHisweeps by —#EfISCf:. #7724 —41gor macro, & EHE
WA, bR, MR, JEEOA* TTX. Wiz X 51 Tgor 1 H iZmacro, FEHUATHH
pRE. M H TAllow Raw Data AccessiElil, SEFRZE#EIFEA . Midigor ]

¢ ‘GBLoadWave’ ’ Igor extensionZsH#2IHPMA R GGG A
F Igortf, HLoad...Igor TextZRFTIF*. ITXCH:, #R)GHAEDE.
F Igor™®, HLoad...Igor Binary¥#4JJFIgor binary waves (file extensions *. ibw or
* bwav). , XEESCHELS AL SERREHE, E4 0T DU FFPME B IGEHE T . HES B MK EEELH
* 1bwiCftE, ALFEEL

. Igor — Create Text Wave: HijHiZdiK “Igor Text” AWM. fFlgord, FAwavesLPr
SN AR sweep, Ar&HMCY “Group  Series  Sweep  Trace” o 4fHIgorf] JFiXZECAFHy, %%
YA s, mEAEREgR, FHELigorT ] “DisplayWave” or “Make Graph” .

Igor — Make Graphs: sweeps#dfifiHiilgor graphs, FZiA “IGL” .

Igor — Make Layouts:
. Igor for Windows: If selected, the data will be exported for the Windows version of
Igor Pro.

Export Mode:

. Traces: HiH#iEFMItraces.

. Stimulus: FH#AE FH Fstimulus.

. Analysis — All: #iiOnline Analysis MJFTH 455

. Analysis — Notebook=TRUE: #iHOnline Analysis MIFTH 455 2llnotebook. ¥, B{EOnline
Analysis windowH3"Notebook TN ¥ B 1 -

ASCII-Text Format:
. Space/Comma/Tab Separator: i H&i&E I FEEAT
Include Headers: WIREHRE T, ESEPREEZ B ™4 —A3k1E o
. Mac 0S 9 format:
. Mac 0S X format:.
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. Windows format:

Import Trace: HAZHEFIIEFEItrace

I NELI I, VR ST 0 A — AN N R 254 (Tree) o HIERE 45849 ()Gain and Sampling
Interval 5/RZHH A 154 VT

. AVCECHIGain ] B B 7 2 1 % R B A

. PR ANEAE KR LS T UK TReplay window K HARtrace. Hid Hbrtrace 1 ##s
1 2%

AT LU N R SR o i Hiedis -

. from ASCIT file: HAMAF AL T/ RaHIEAE (CSV).
. from Binary file: #jAlgor binary format.

. from Igor Wave: #ijAIgor Wave format.

EE: BERABRKISH DR BEN .

Hititrace: :
as ASCII file: Exports data in ASCII file format.
. as Binary file: Exports data in Binary file format.
. as Igor Wave: Exports data in Igor wave format.
. as Stimulus Template file: Exports data as a stimulus template file.

¥fFmarked Target Children ...
M%EHE%Aﬁ%L,%ﬁﬂ%?m%ﬁmﬂmewt%ﬂwm%HW%ﬁ

s
— —
—  —
— . -
— —-
— —
— L
S T N
- L
—  —
— —
- -
A B

. Show: IE/RIEE I trees S HIFRIC ) H bR
. Print: $TEIEE M trees: 32 B IFRICH) H AR T HFx.
Export: FTEIIEE K treed 2 BATARICH) HARFIF HbxR.

. Recompute Zero Offset: i%&5€ M) HAFRH KT tracesff)zero offset TRt Fi. zero offset
M T4 Zero Offset function.
Note: REH B traces F i Ezero offset.
Note: REMADWEBEE T HH RS traces T 11 B zero offset. (B tracesZZW.
Note: }?ﬂ;%ﬂlsp]ay menu 2> “show leak traces” #WRET, 7t/ Ektracestjzero
offset.,

. Average Sweep: V¥ —A serieslf i sweeps, RGNS —sweeplfseries. T
1 sweeps 4 R E .

. Average Series: ;7fE— A Hilfseries, B sweepBie tH BT FR E M sweeps H 3 A [A]
sweep)T 5 I sweeps ¥ 21 . HA A trace B AT M W trace/ 75 .

. Duplicate: @U@ —MHiffgroup, WEPAIEN HEr. MRS Dtrace/ ] oI,
FTLUXFE, - DL s da 2 -
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. Compress: EFTHFRE K tracest— 4 E K4 7347 I5 4. v LR At — AN KA s 4
o A — LA R SE T Wtraces, X%tracesf R % s/ F>, BIAIFURA trace,
WU A L8 4. X traces NREAE RS o R B — A RSP ¥ trace, AL
Duplicatefs &) Hbx.

. Collapse: fith. FTAMRICH sweepstli#s LB — N Hiseries. WHC3 T Kiseries, {H
B series#Hf G —sweep, HAHIEX L sweeps &I — A seriesH, mhn] LI BT FH i e+
B

. Delete: MHF&IEE MITREES: Y kRic H A1 Hxo
Note: HEEXFEEEMMIERHRIE,

Show Tree Info: WIALZIEIA R, [HIE H FRHIE EK B Enotebook .
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4.5 Display Menu vjumS:ﬂw y
- N N o " race Properties
1Z%$L%ﬁ*%ﬁﬁ %Emﬁ%ﬁﬁ&'&*ﬁmﬁﬁ H‘J%;&c Show Leak Traces

w Show Zero Line

Auto Show: 115 5 AERAAE LR B AT FORR . W RASTETNOLE, 1 ot Lok oo
Mititree 1 H bRt 0] LU B R EHE o W Subtrack Fero Offset

Subtrack Ref, Series
Subtract Trace Buffers

Trace Properties: <ifill—/ Trace Properties dialog, nJLL¥ &
W 7RShowhric FVec tor GEEAN I I ) Frid, JFnlERC S i, v Dimmed Overlay
Trace propertiestd i LB i macrofiy &K &, IXAEA] DUR P& R AL Owerlay Pages
PSSl B R RS, BEIIELL” 17 FFkifimacro. Traces o Overlay Traces

w Owerlay Sweeps

IR éTuEConflguratlon >Line Colors dialogHi% & » Overlay Series
Aok Y-scale

Show Leak Traces: W n/Ji%%P/n leak pulse signals. Fiwad Yoseale
Fized x-width

Show Zero Line: B/n—"1Z%[Fjzero line. Labeling »
30 Mode 3

Subtract Leak Traces: MI&EHIME 'S H I 2:P/n leak responses.

Subtract Zero Offset: MBS Sy Fzero offset. Zero offset & MZerofk il H 53]
I 5UE . ZeroBX7EPGF sequence & o —fizero offsetAfELI RN, (Htn] LLEg Lkl
idReplay menutfRecompute Zero Offset functionffitE 5%,

Subtract Ref. Series: IR ZIETIHR, WHTH MR EIE AR i ZReference Series.
Subtract Trace Buffers: WIHLZIEIAA R, B [P traces#SEHI F:Trace Buffers .

Dimmed Overlay: {¥iDimmed Overlay mode ON/OFF., 7EOverlay modet, #J& @ nitrace5Hi
B traceFE AR TN, Fra Bt k) trace A AHI .

Overlay Pages: 7EEZCRAENT, Fdisr iR, XU n] DL & 78 i

Overlay Traces: &7 it ‘B n#iiEFEIsweeplf Tl traces.
Overlay Sweeps: &7 i ‘B NIk seriesP T sweeps.
Overlay Series: HEHE W/ ~IIEMseries, i.e. overlays all.

Auto Y-scale: Y-scaling [ #))5 [R50 B0 ARG B SR de /M ELHE RN DR 3 1R 0 R

Fixed Y-scale: Y-scale [, fEniiastdfh, Y-scale FilY-offs. #{FAKY-max and
Y-min.

Note: Auto Y-scalefIMtEZkE TFixed Y-scale.

Fixed X-width: X-scalelfil®. fEniiasd A, Start TimedE{FHMIEnd#E 4 X min and

X—max.

Labeling: i€ /~yas i A Wos AR5 W%, LLAPGE editor Wonkr-s PI#%
Labels Only: & xELHIR.

. Grids + Labels: HI¥FIEAL/ %)

. Grids + Values: [ MA&FIARS MHE.

. No Labels: ¥&HbrT &AM,
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4.5.1 3D-Mode

R TR 3DE I o SDREA TR S sweeps Z AKX AT Ak o

Trace Properties

4. 5. 2 Trace PrOpertleS [ Extend ) ( Extend ) [ Extend ] [ Extend )

Dia]_og Trace 1 E Show & ‘ectors o hMarker | E Ref Series Com Mo TBuffer Corr. |
[ N Trace 2 [ Show O Wectors Marker Plus O Ref. Series Corr Mo TBuffer Carr
B AN | |
1&%%1%*@%{/\ Tx‘j‘ [ jJIJtI'aCGS E(] Trace 3 O Show O Vectors Mo hMarker | O Ref Series Corr. | VRGO
\‘f'k/j—\‘ﬁl\] “[,IXL;'_'E ° ﬂ u{fﬁﬁ\trace Trace 4 O Show 0O Wectors IM O Ref. Series Corr. ‘ TEuffer Corr.
1 TEufferz Corr,
H AR ab — b B 2 | = - 5 Trace & O Show O Wectors Mo Marker O Ref Series Corr. ‘
| TBuffer3 Corr,
AT He imﬁz%ﬁ I H M.Ié/j—\‘ﬁﬂé’ Trace B O Show O Yectors IM O Ref. Series Corr. ‘ TBuﬁer4 Corr
LS =N =R - : ufferd Com.__ |
TE T ﬁmarkers (ﬂuﬁ/ﬁiﬁ ﬁ) ° Trace 7 O Show O “ectors Mo Marker | O Ref Series Corr o [Buffer Cafr_|
Xﬂ- %LOC}(IH*HFURA;&%’E{‘%”% Trace 8 O Show O Wectors Mo Marker | O Ref. Series Carr. Mo TBuffer Carr. |
N b Trace 9 0O Show O Vectors o Marker | O Ref Series Cor. |_ Mo TBuffer Corr. |
ﬂq o ﬁﬂ %VeCtorsﬁé‘& ’ )I_\”JIZ# Trace 10 : O Show O Wectors Mo Marker | O Ref Series Corr. Mo TBuffer Carr. |
markersﬂﬂ gﬁi@?ﬁ o Trace 11 O Show O Vectors Mo Marker | O Ref. Series Corr. | Mo TBuffer Corr. |
Trace 12: O Show O Wectors Mo Marker | O Ref. Series Corr Mo TBuffer Carr |
Trace 13 : O Show O Wectors Mo Marker | O Ref. Series Carr. Mo TBuffer Carr. |
Ref. Series Corr. : ﬁn%%/l\ Trace 14 O Show 0O Vectors Mo harker | O Ref Series Cor. |_ Mo TBuffer Corr. |
. P Trace 15 : O Show O Wectors Mo Marker O Ref Series Corr. Mo TBuffer Carr.

A A | |
trace_l‘a/JRef;SerleS Corrﬁ‘)‘& ’ Trace 16: O Show O Yectors IM. O Ref. Series Corr. Mo TBuffer Corr. |
m\Uﬁﬂ?[ﬁ)[%% B%Reference Buffer 1 - O Show O Vectors Mo Marker |
Series 'nLI]‘Reference Series ’E Buffer 2 : O Show O Wectors Mo Marker = ;

° T Buffer 3 : O Show O Yectors Mo Marker |
Replay menu9 Reference Buffer 4 : O Show O Wectors Mo Marker |

Series item¥E X. fEDisplay
menu P FF I BI RReference Seriess

Trace Buffer Corr.: Wi Trace Buffer Corr. ¥ E N4ANE] K Trace Buffers —, ME
NI iZtrace s BU R IE B Trace Buffers. IX{EM HABtracesH BIER—4 %t M trace 5 H.
fFDisplay menud JFo it B R Trace Buffers

Extend: X% — A traceifEM ey e 2| HAL T A M traces.,

Repaint: F&§ifftrace propertiesTE /sy #% d & 5 TR i sweep.

Done: J<HlTrace Properties dialog.

Note: FIEMFEHRZERLN, trace propertiestfFfEFAEPatchmaster configuration
file.
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4.6 Buffer Menu
PMEEAIEAN ST [F trace buffers, T Iw I A7 g R AL 2 A A FE T trace 50 g .

Buffer 1 ... Buffer 4: W iEHE Giud) M buffer.

Show: FE/R¥ AR 1 W R LR FBuf fer .

Clear: VEIRIEFENBuffer.

Scale: #H—/NE L, B NiEEBufferik EScale and Offset,

Import: H A 21k E FBuffer.
TR 2 #Gain and Sampling Interval 5BufferUGhc. Buffer By XM R EHENT, S
Bk HReplay windowH IEFEH XAl trace.

A] LU N =R U s -

. from ASCII file: Imports data which were saved as commaseparated values (CSV).
. from Binary file: Imports data which were saved in the Igor binary format.

. from Igor Wave: Imports data which were saved in the Igor Wave format.

Export: #rHiEdhE. F4PmaE
as ASCII file: Exports data in ASCII file format.
. as Binary file: Exports data in Binary file format.
. as Igor Wave: Exports data in Igor wave format.
. as Stimulus Template file: Exports data as a stimulus template file.

Add Trace: {Replay window T #Fik#eiItracenidkiEahfibufferd.
Subtract Trace: MiGzhffbuffert i ZReplay window F#IEFEHtrace.

Accumulate Trace: JReplay window ik FHItrace 2MENESIAIbuffer® . EhNTTE IR

Buffer(n+l) = (Buffer(n) * n +trace)/n+l, with n = number of traces in the bu_er.

Deaccumulate Trace: Mi&zhffbuffer®4fReplay window HH#EIEFEF)trace B,
BW):  Bu er(n-1) = (Bu_er(n) * n — trace)/n-1, with n = number of traces in the bu er.

With Marked Target Children: Replay windowH'#¥marked(]Z 4 tracesn] 4% [A]IF 4 HE
se: 5EWmarkedtsweeps IS tracelé il AbF
. Add, Subtract, Accumulate, Deaccumulate: T TAE{LifHmarked¥) HEx L

Replace Target Trace: Replay window (target trace) P i&¥Htrace, AI#IEZbufferit,

Note: REHIFEHE . jHErtracelIFEBESH K E (gain setting, CSlow, RSeries)
HHFANZE,

4.6.1 Handling of Parameters by the Buffer

M Abuffer | KA AL I (fEClearfr 22 5) » Hbstrace W S5k L4 B i%buf fer. *4
WINTEZ [ H¥rtracesht, buf fer SEA T 2 2028 » X 2R UL G T A Ftraces# A A S
M Hbuf fer BN Hontracelt, RALEEHE, SEHAKD).

Important note: JH)"EL @S UGain and Sampling Interval, —H—/“trace
BbufferB#H T, AEZHZH0 U ero offset, CslowZEB/2REEX T o

4.7 Notebook Menu
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Load.
4.8 Macros Menu Sawe...
1% R pr gt A Fimarcro i A %L List
Load. . . Y A—"macro file. Start Becornding
Save. . . : f#fF—"macro file. CtomBEreculing
List: #2457 FmacrodfFnotebook ', Delete | Lash Bty

Start Recording: JF&fHic¥macro. 4id%ITUR)G, 1%ZHRETI 4

A S top Recording. W Euecute while R ecording

Stop Executing: {21 #fFmacrl. v Protocol o Matsbook
Delete Last Entry: Mg HIT FInacroic3%4H. Read-only Macio Text

Execute while Recording: WIHEFE, fEidskmacrofiidfE,
B N HHLAPAT S H I IIRE . WERAESRE, W H Emacrolfyid
Ko Rt T, A A FE 0 % HAlfEnotebookH

Open M acroz Editor
terge Macroz Text..
Sawve Macros Test..

Protocol to Notebook: M i%+#E, macroff)—4 protocol Eresute
BT 5 fEnotebook H Ereife 2

Read-only Macro Text: WIHIEF:, FrfmacrosHlal S1fY".

Open Macros Editor: F/JFAEE—macroff)Macro Editor.

Merge Macros Text. .. : ffMacro Editor window HF] JF—macro. U ARAERE AN E] fmacros.
Save Macros Text...: {#fEE~fFMacro Editor window " ffJmacro.

Execute: FATHEEREMIH ™ & X macros.

4.9 EPC 10 Menu v Enable Backaround
o Enable B atch Control
Enable Background: PMANIEHIREFHS, 1ZIEI L1 test Cefast Mods ,
pulseiz4T, I-pipette, V-monitor, and R-membraneZ:#HE _
] Log Tracking
ik
Output Cap. Track
Enable Batch Control: iXifH fLVFPHAERILbLRE T4l Quick C-slow
Cezlow TimeoLt
C-Fast Mode: nJLLfFUse Lookup Table or Computed mode™ C-slow Peak Ampl

eFE—>. Use Lookup TableB PR M3 EBUN LA I,

. C-glow Cycles
Computed modeH &ifi—4k, j,l

Update B-memb D elay

Log Tracking: 4capacitance tracking=on, 5 ¥ HilfIC-slow, Search Mode Delay
G-series, and G-leakZ#{{H #|notebookH .

Tezt and Calibrate 3
Output Cap. Track: #!C-slow and G-seriesIEUEE MK Relritialize EFCT0
FLHE 20 % B 2IDA-0 and DA-1. G-series[lLbA R+ 4 EPCI0E

100nS/V. C-slowfLL@IRT520.5, 5 or 50 pF/V for 30, 100
and 1000 pFiulH. Resetif, DACEUE NO. WIRRZEERSLIIRE, A GEIEDA-0, DA-1/E N fil A
DAC.

Quick C-slow: YEAAuto C—slowtMEKEANT Ho P ANTE B #2598 W &, Al aME s
Po HIZINEER —LE/IERH . M C—slowtME 2R 1A BRI (LLT: dn JER [R5, AT BEIX K
FMEFAE IHE) , Quick C-slowFEANK & & 75 A3l S A I 2 3% C-slow and R-series.

C-slow Timeout: HEBITXANEIAE] ST, PMEHEIEZ2 R MAuto C-slow compensation o
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C-slow Peak Ampl. : o &P M8 wT H kit 5.C-slow and G-series.
C-slow Cycles: Fkit#.C-slow and G-series [KIHLENKMRIEHE .
Update R-memb Delay: iZi%IiE X Pk EMEH I-pipette and R—membraneffJ[aIfE. U1

By (AR P B, TN KIIEE . RO & T A N — AN K AE B [ sweeptH - i I-pipette
and R-membrane A 5 iX465%), A Update R-memb DelayfJ5#%Wi, L1i:???

Search Mode Delay: Search ModeAs )i I 4&—NEholding potentia=0mVI )z & Auto—VofM,
Zdelay i X T Auto-VofME 1K

4.9.1 Test and Calibrate:

Calibrate
Calibrate: RHEEPC. Make Z-fast Table
Note: IX T 1ML ] o KoV PR K U iscale file and anew Ul Test
C-fast table, External Gain Calbration

Laad Scale File
Sawe Scale File

Make C-fast Table: . C-fastifjtr4k#.

Full Test: XJTBCK@sfi— > iy, Sawe Frotocol
Note : XEFELLIIA]. WIHRFull Test W TREMFFIGE, K4z Prink Protacel File
—AMURIRE, ARIBST KM P HIEH

External Gain Calibration: RIHIAAMEMEZSIEIE REL.

External Gain Correction Factors:

Gain [0.005.0.2mpA] | 1.000000
Gain [05.20mipA] [ 1.000000
Gain [50..2000mv/pA] [ 1000000

Cancel |

Load Scale File: NISHEIIAN—"scale file,
Save Scale File: MIKHE{RAE— " scale file,

Save Protocol: dtUFull TestffJprotocol fRAFAASCII file.
Print Protocol File: Select and print a protocol file from disk.

Re-Initialize EPC 10: i%pR%w] S 5 51AD/DA interface, BlUNJEEIPMG, MK ESIEEA
b, AT RThEE

EPC 10-E: B /RIBKEHIFSS (4. 560141) PLEJBCRZS FARIEA (B), PARIBCRESHI%EH .
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4.10 Help Menu

Show Tooltips: UIAAZIEIHEEE, W RlFRIEAESANEHL L XM
AT REMIAE B was k.

[ Go J( Stere J[a]o]| 1IN 2(212 )
[ctr-E ]ﬂctr—ﬂ |-|F:| ]ﬂ-:nf—I'I kit ][IEtr—Wh jﬂctI—Rime]
Show Keys: W RiZHLIIHRAEMS .

Hide Keys: Fapiiisdidr4.
List Keys: {EATH LAy 2 4 #Enotebook . Lists all keys

Save Keys : JE5K i Y PRAE B fiy < BE B ORAF 2SS IO DLFE R SCAF A

ZPatchMaster. key filelgififgm. kXX X =liE®nmtEsS).

List all Items: fENotebook %1 HFT G 14 H AU HE (8 .
List all Macro Items: fFnotebook 41 AT Mimacrogk H AIE(H

About PatchMaster:

Shiaw Toolips
Show Keps

Hide Eeys

Lisk Keys

Save ke

List &l ltems

Lizt Al bacro [kems

About Fatchbdaster
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5. Oscilloscope Window
MO B TR LR . —Sweeplf traces BLECTE /I (07 20 5% o 06T o Bt 75
MPsth. BRI L A T SR SRR SO 4 7.

EE Demov9Bundle _ O
| idle | 15:51:00 | 05:00:06 (Set

Cormrment | |
(1112 of 12 | [Measure | [ Scan ) Wipe ][ Repaint |
SO WU S S S N —

: Y : : : :\____:_ :

F----- e q----- To---- F----- e ----- a----- r--
L . L L L L

[ Store ] [ Break ][ Stop J[ Mext ][ “Wait |[Resume] y

5.1 Information about the Experiment

File name . . .
Time Timer Time
BE Echemdata =] B3
State—» idle [ 17:43:41 | 00:44:04 (Set]
Comment | |
(110 10f1 ) — Gr Se Swof Sw

F

Total number of Sweeps

Actual Sweep
Actual Serie
Actual Group

State: sRil#n Y ERIRES . A B Rl ReRIRE:

. acquiring: IEfFEXEHIE.

. wait for trigger: ZFFF ‘5 RKAMARAELE.

. run protocol: i&fT—/>protocol.

. recording: it3Xk—macro.

. exec macro: i&47—"macro (AJEEZEprotocol I—HE4)) o

. run macro: J&4T—macro (RJfEsEprotocol ]—H#E5) « L1i: X BN ?

. waiting: FERACTEEEFFWALT state (EH 2I4% FRESUMESZ4) .
test: IEFEIZ TNk test pulse »
test (demo): test pulse in demo mode.

. noise: JUEMEY,

idle: i HARIRGS .

Time: HLKIK RG],

Z AR E R /AT DL instruments,Inc.



Patchmaster H 335 Ver BC_102 34

Timer: PMAJRLZRE IS &%, ATBEIN RIS . AT HIAERELE S0 (9] A AAE — MR PRSI AR R (1
IFTAIAEDR) o fEseriesth AT, Z0E NS 4EFF 0T . N2 BUE fEsweep REEITT UG I (R A7 . WY
TS N Ims . 2 BALEI AS, KR I LR T4 .

Comment: “4HiiGslseriesyERE. I gnt. MATINA AN G Hseries— HARK, HEIHE
4. Comment to the currently active series. This field can be

edited. It will result in a modification of the text of the present series if a
file was opened with write permission. This means that one has to enter

a text to a series after it has been acquired. The new comment will be

copied into all incoming new series until a new text is entered.

Gr Se Sw of Sw (Group Series Sweep): 4HIV&EZNgroup/series/sweep number. W4T
fjA-seriesM T sweepB H o RAEFN AR HB2 BE WL, A %S T AR

5.2 Measurements on Traces[rﬂeagum] [ Scan |

Measure: iZ4 0] 45 & 75 B2 1K) BR s dicdtl . ] A5 5 IR B AR sk 1) o P m] T BB 0
i A AL LR AL W AR SR B . AN BRERIK B KT 2 T A S 1 2
ik “To notebook “wAJ = $HE 1% Fnotebook,

Scan: P IS TR LA R AL AL, ATE ISR B AR S R AR SRR, v AR
B Bt IR 2 A AR K -

Note: “MNeasure” and “Scan” KT fEfEReplay window gt £ trace. W Replay
window FRELEFR Mtrace, MXFIERE T IEFE KB E P L ftrace.

5.3 Display

Zooming - Lassoing: 1] fARAEHE W DX S 7 HY — A B ZRAE AR 5 REFE B0E B Ok .
WRAARRUE R TEIG ) T 1 2 AMOEE, /R AT LLiAEY-scale or Start/End Time, BY#HEH AR
NI EINRTI T A |

Cursor shapes : F&ECTLIFI 4% brZosd, wAH JLFOCHRITEAR .

5.4 Display Refreshing
Wipe: VMR B A N2
Repaint: FSGIERERULAS, AR5 HOHm B R M & .

5.5 Overlay Options

Overl. Swp.: B—"Iserieslfiifgsweeps, {EsweepsZ [AIAMER. F—1
series, FGHEBRIEABEAHPTm . 4% Backspace” nJHEBRBEHE Dig. Filter
Overl. Ser.: WIRATH I sweeps AR HE .

Y¥oscaldR)
5.6 Display Scaling
Trace Color: W/R#ILEFEN tracelfIEIT .,
Trace 1..16: & —Atrace, I NiZ%tracei B & A Mscaling settingEH]  Start Time
TiZ%trace. [N iZtracelfFEW BoRTEZEMF L7 .
Dig. Filter: #uEyds, Mm@ IEa%, nESL-3dB HubMizx . %ignk
a N EoR, IR sn o . EEEIE
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Y-scale: XEf A tracefBn] i E & A ERY-scale. FAE1IX N +10. 24 VIIE . % Lbs) i
~ 5 MR e ) dE 7
Note: ZIEFIEZIIMEEIRN, FConfiguration window=> Scale Test Pulse, fE/HEE
amplifier

Dialog ¢ B 1-scale. 1HERIEFPERX AL M-

Y-offs. : XA traceRARAEFE HIHILL KA E o YOI -18]+1, B4 0. il O mittrace
TR E A
Note: 4R

Start Time / End : —™SweepfEhf#e bW R VEM.  (R) $& 4 n] Pk &2 il 5 i sweep i /m K JE (0 to
100 %).
Note: SZBEHIRI I GIL— series PR LK sweep ., HA]LIFixed Scalet IR,

Page: MXELERARHCR SR # NI T 100%, TR,

5.7 Controlling the Pulse Generator
Store: FIRAZAEEIG . W0 S AR B A B STAAT I, FXA I 2159 2 — N XS HE 2R 4T
JrEk A Ky ok, [ Store ) (_Break J [ Stop ) (_ Mext J(_Wait ][Resume]
MR CEATHTIF B SO, MiStore kA%, W5 i) sweep BN £74#, iZsweephr LA#, ARG
B IS sweep B I «

® [—"sweeptiREET

® g T HifGroup,

®  URBEKIA

Break: A5t 1l RAESIFK. FFah F—ANRES IR, Breakbrid AL, WIRTEsweep KA
[H]4% Fbreak, XM K sweepbf AN TEHE, %sweeplt % 7. (Hi%series N T AT sweeps ikt
TRA7. T W] e &6 BT S8R ¥ sweeps £ H LUXS M [PGEH ) /b

L [R]JHCE ] i break sk 452 1 AR K s 18] o T4

Stop: ZILHITIRE Sbreakifil. (HAFEsweep I RAEILREH, IXARFIE I sweep ISR K 5E . 1244
EHAR AT DU AR [P BOR A5 L AR A B TR PR [T e

Next: 7E—"seriesf—NsweepKAELE W, ZseriestifF 1l (M HE1%seriesiB A PAT L) ,
HAMHAAT R — A protocol,

Wait: I AHER T seriesHATFEHE Ctrl” + W o 3% FResume: B{# Ctrl” + R,
AR E AT ZAEHL T H TR

Resume: SWaitlt&1FH .
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6. Amplifier Window

ﬁiﬁ%“%ﬁ%ﬁﬁ%ﬁﬁ%ﬂﬁﬁHTﬁiji%ﬁE’J%Iﬁ BOE o 5 T BCR 3 2R AT G, B R B i N 7
A PTANA] . LEAE LAEpc 1044147

6.1 EPC 10 Amplifier
TR 4 B ARAT 3ANANH] [ UL TH] (Moni tor, Tuning, and Show A11), KIKELE N2 Z 41

IOl
MDthr Tunlng Show All
V-membrane < Vmemb

1.0 mV/pA -70.0 mY 0.0 mY <= Wemon
[-70.0 pA] -70 mV [100. MO |[__ LowFreq.vC:0ff |
mon V-mon R-memb R-memb -> R-pip ]
(_SET-UP ] (ON-CELL ] (WHOLECELL ) [~ CC Gain: 0.1 pAfmv_ |

Input ADC Recording Mode = 5 S
| Imon2 | [ Whaole Cell || Ge"“: e S“":cuh' ol :
-mon *
st Pulse [showbaoth]

D] Test 5€ m [ LastV-memb |(_ Bell )
)

53 Amplitude Length
Crnoise 10.0 mv I 50 ms I [ Relative Value ][ Overlay

[ List State ] @©ne Pulse
LJ[ 0.0 |we[ 00mv | (Auto |(Track]
s[Ton ] (Bute )(Track) o =
5azpr ]
Copast 222 ] Vscate [ 100 500m
[ 750.ns ] Ha/0 R-memb
Range | 1000 pF I Cap Track Sound anume

C-slow 20.31 pF I Delay | Off I TRl 0.000 s

R-series | 6.2 MOhr (<] [CAuto [])

)i J
RsComp| oOf J[  off | (0 )
Leak Comp [ ][ ]
Filter 1 | Bessel 10 kHz |E T %E %
Filter2 | Bessel |[ 2.9kHz I( (0 )
st (205 ] et (0% 00 [z Ercio Amplier ___ AISIES|
@D Goun) (et (Recod) T )| Bieniir | Turing_|_Showal )
Ceaes)(C__ ) JC_ St ) CTHE ST
(Load JBHERAPstchMastenEpct 0 mac] i ] -0 mVip 0 m
Amplitude  Duration { ( ) ) _—
Zap { —— oAl emv [ )

6. 1.1 Main Macros
IFLE E X ffmacros LLUIE (324 Won . iXEmacro FH S U 3 TR %38 & N 6] 30 s 5
SET-UP: EAIFTESE (LEL] and Volilalh) , Ff SRS IS MR A K EAd %

macro, | SET-UP ][ ON-CELL || WHOLE-CELL |

ON-CELL: )43t 25 VU Bl B LAY ()& Hrcel 1 —at tached patch g3k, BEEVIHC-TastilivhR )5
H—"Auto C-fastfM=.

WHOLE-CELL: Jj¥388 25 9 B 2 ML A (1 3&E Swholecell 0. B HIIEIIC-slowltivH4R )5 i H —
Muto C-slowfkpz.

Xmacron] PLEEHE . Al H ke X—2 5 F fmacro.

6.1.2 Amplifier Gain| 1.0 m¥pA \

Gain: W& WAL ILLE. X TEpe 10K4%, HEMH0. 005 #2000 mV/pA , ] H EAsdE
P E S Up” and Down’. ik, AN IGainhd BoHF H sk BEProbedf Sk Fh AN [H] ) FELIAE I
R (5 M, 500 M, and 5 G), XJNlow, medium and high gain ranges.
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Liow Medinm Hizh
Feedhack Hesistor & M2 500 N2 50 (302
ain 0.005-0.002 0.5-20 B0-2000
[ 2 uA E 20 nA £ 200 pA
Bandwidth 100 kHz 100 IkHz 60 kHz
C-slow Hangos 30 100 1000 30 100 1000 30 100
Current Clamp Vs ves no
R - compensation VoS Vs VoS
F e /N B8 25 0 B BT DL AR KB Bt (RT K32 vA), fllnbilayers, loose—patch, or large

cells, ) o HIFAMEFIESIINF, My A3 3¢ L P AME2 ] TR B TORR 4 )V o
FEFP A R VT, TSR LE R B K28, HASEATI00 kHz 4798, HLUICKATIA20 nA,
SV EH T gk

(el 184 a9 ] P T LT I o B R A oo A AR AR R, B S R B D R

F200pA/ fix K7 T 60kHz /YA FL i TR 2 /18 FiL 7% A 30pF AT 100pF i 4 .

Note: G mi1ga MVCUIBREICCHT, 755 B L IEMREI20 mV/pA, #)a T GELTHRECC,

Clipping: i “Clip” ARLLI RINBNAEA T o SHCRARMEF AR _-Clipping LED [f3)fE
FAh, KRR LB KT .

Note: IXANE7R AT BE LU TBOR B8 A4 1R H 71~ o8 fUEk

Note: 7EEpc 10 Double, Triple or Quadro, IFH4RIHIA#EHIclipping statetbe=, FFARE
SR BRT M H B8ORS -

6.1.3 Holding Potential and Holding Current| 10.0 m¥ l

V-membrane / I-hold : WHE A EHholding voltage (VC)&i#holding current(CC).
PR FA/ HL RS B A 21000 mV and 100 nA. ZECE AT BRI 8Ek E 3N .

The V-membrane is corrected for liquid-junction potentials and voltage off-sets.
L1i:??
LECCHES, V-membranefE#miI-hold.

Note: #HCCHEZ(, GainiB[HPEEY)#. EIEBIVCHEA, FHCC-Gain (A A E AL
B H) U] B B figainii[F, #I5i8/FICC.

CC-Gain=10pA/mV X} M ARME 25 .
CC-Gain=1pA/mV FH0. 1pA/mVXf 1 b 38 25 90 [

6.1.4 Amplifier Selection
YFEPC10 Double, Triple or Quadro, AL G A4 i H
HHEBORES . AR HIBORES ISR RS . M) 42 Hosh

| SET.UP ][ ON.CELL | [ WHOLE CELL |

| 1.0 meA \ 0.0 m¥Y \

HOKHE, GRS B RO T AT B8, MRS D& i S LOFE
2B R, TRV OB S0 | 0.00 A | OmV | - |

wa2Ecell-attached mode, TES ANONES R o 25 1) 2, Amplifier | De-DtoStmZOFF |
whole—cell mode. 0.00A | 0mv | .- |
TERRANBOR S DU AT A — A N RLA 2 0] B B 1B 1) 3. Amplifier |  DAlwStm30FF |
WO 4 14T o 0.00A | Omv | - |
Lamon Vomon Emen

DA-0 to Stim—1: OFF: il ¥ i k#efd HConfiguration window 5 X [f)V-membrane %M 18 5% o
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T SR Ay SO % (1) A8 R R

. Amplifier 1 uses DA-3 as Stim—1 channel
. Amplifier 2 uses DA-2 as Stim—2 channel
. Amplifier 3 uses DA-1 as Stim—3 channel
. Amplifier 4 uses DA-0 as Stim—4 channel

MRIFXABE, BRI B CRREOE R . FFORIBEEDA-0 to Stim-140FF,

DA-0 to Stim-1: ON {EZIBCNAIAY T LA 0 T, S8 FEi: 1 58 FIDA-0  PGF 41
SRR (DA % o SRS LEIBOR 2% B AR P e % BEE,  LLEDA-0%r H B JEOK 28 IRl % . X
AN EERE SOV AN TR B IAE— AN BB 30 N 2D . X FYGAPSE i, A0 JI AR &
o,

Note: 25#% L & — N lidSeries, — T EXHTest Pulser] Ll ahf&2ZE A

T 7o

Note: 2L1EHEFA A ASHIRAFIBEEEET, WRILELFIEH, FIBELEZ 5 H Z -

[AIFEZR (UsZR) o XA FER LAdF 787 Pul se Generator window P HjSt imulus Template Preview
=i

Ext. Stim. Input: ON ZEFEIXNLEIATITIFAMERRIGAA o AP AR AEE 02 Py FR

(Pulse Generator;=:ffJholding potential and stimulus).

AutoCSlow=> DA-0 47EGAP 45 fiill i st AR Auto Cslow, (EAMEIEFRE R ANA 3P A i 45
R, IXFh RS S B AETH AR . DRI, PG I A 2 48 6] [ 0 3 DL I 19 45 A )
M. X4, WEAutoCSlow> DA-0, FFEDA-0 to Stim-1: ON.

6. 1.5 Monitoring

[100pA| 10mV | - |
I-mon: W REHERINMES . Lmon Vomon Rememb
V-mon: Sk S Bl 31 F 20 e VS VLR P (TR PRI L L LR R T)
[F A U o X ANSE AT REFiTho 1 ding vol tage T I I 1K) 22 5 (49 e K PRk Sk ot ot P L, 0
5By HV-membrane A1 L8] 14 48] S FE £ SRR 7-489)

R-memb: F4ZFHHTR-memb, FRHEILLE AN K (1 5 - Bt S k.
. EFED T U BAK M R -memb :
Rmemb = Vtest/ (Itest — Ileak)
ANV T FA et T/ S5 2 AT /045 PR PR3 31 Il REAN UK
. B TEINRIBUk M T HR-memb
Rmemb = Vmon/Imon
SRS = RGN N R VT S W& i SR AR S s R VAC R [ 8 U SN 22§ - PV N S o~ AP S G2
FIBHPL S 28— AR 2 20 25— D EIER 4 L T 4E,
. HjiEnTestSeries FfitER-memb :

ERSP=PIN -
6.1.6 Input ADC i
AJIEPEVIRAN AD— 10 B R FE R A T R nga
AD-0. . . 15: AT PK "] HJAD-channels priee
Vmon: Hi WM ARHH . EEE
Imon2: HLULIE PLA 2 (UEBE LS IFD - et

A5y l=ln]
Imonil
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Mux: 2 H@IEM . ]l 3ANERE N IXASAD—l B A5
DUl 2l I MUX channe lRFAME S 1Y, 595k BiHshBURES .

F2-Ext: AMHRIEEIAN, EidFilter 2983,

F2-Ext #EAVFREHF Lter 2 1EA— N2 HIEMIIEH A . AEIX N ES, OSSR LERT TR
FHExternal Stim Input VO AuEMigsiffmAN, Filter 2% . JEIJE 1G5 IR 28 & 1K
()38 25 B8 B AV AL B B A TR o VR DA IX AN IE A7 SN B A A current data. 40 [R]jk
RAE S ST LI AR

Vmon: ¥ BB 1) H s IS LI % (UIEH TEpe 9 UK AY)
Imonl: FERIEALL (BATIEU% 1)

ADD
PLRi&E M FEpe 10 -2/3/4: 2L
SN SR LRI B 44 (VmonX, Imon—X), MBCIEENBONR, SMAADCH FIB) |
WAL, BT Vmon—1 and Tmon—1J&@ T2 —ANBOKSS, KRR, (HR2 AT Pk i
iﬂﬁ%lﬁﬁo Ynon-1

o

6. 1.7 Recording Mode
Mode: PV P& FH A= R 24 1% ST, 5 1) 1R FL AL A S e 17 BH B 7wl 4 il o {HE 0 7 AR I,
PRAZIFE FRET I T SEBR I KBS o AR ] LR Mg s iiak
In Out: inside—out configuration (VC), WHIIBCAISKERIEIE B 35 .
On Cell: cell-attached configuration (VC), HIMANREENIEE A shEi3 .
Note: H31ERAIEH FIrE B 4E (B V-nembrane fllPulse Generator P HIFI#) .
X TGS LT, HHE BB IEGIREN], 1Bl REUT . 4 771568 7] & Compensation

Procedures .

Out Out: outside—out configuration (VC)

Whole Cell: whole—cell configuration (VC)

C—Clamp: current—clamp mode (CC)

V—=Clamp: $FERIVCELL, H] T H]telegraphing amplifier 0l HEak i HoAHHIN 2

6. 1.8 Test Pulse
SR kh% I 7Eho 1 ding potential MBI ARk, wymy (ot Test Pulse
R BRI — B LA B DO, A5 Wi Flyy | © [double | Amplifude  Lengih
SRSt Py BRI (double or single) Fi SNSRIl Toomy i soms |
TestSeries (fifi HIPGF I BARAR) o
OFF: & ATk i o
double / single / TestSeries / Enter Name: 5~ PN & (RN IK v o] Mo i SE B ik ¢
Noise: &M & IS BHeS e . T e e /KT, AN hn kg s ELAE 24 B O AD- T i K
BRI, A Current Monitor 2% . LL100Ms AR FERHE 256 MR 107K (256ms)
U
Note: BEFF{RICHAuto Filter YH (Configuration window, page 175), Grcl @)
ABG MBI T . — R/ kHz (Filter 2) #H %

both/current/voltage: Win#iikFEHtraces,

Amplitude/Length: A AT GRBK A A AT RFSEIN A AT AE LR BEE . B/ AT RS2 IR 1] 4 0. 1
ms o AFRAURIZLL KA AT, DI AT DO s
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Note: HHIIIRIRNF A ERHIRIEER, BEHIERBZH . WRAuto Filter ZE5HI, PU

B HEE N BRAGE (Imonl of Imon2), Fi&EWER#H % (= Sampling Rate /

Test Filter Factor). X FH#FEATFI kHz , PUESIEFE Imonl 8N (LR (E/HT

epc9/epcl0) . ERY, FE/HImon2. HrLlH WIRMA M ERIEE —1 K BPCFH/FAHT, A
ER A Imonl/ Imon22 (A1 [F1 8.

6.1.8.1 Test Pulse Display Scaling e 100 ] 000 )
XTI, 788 B 0 AR R Al trace i R0, [y (eesle T 100 ] 500 |
TR LGP 2 5 TROR AR R T 3 2 R M2 LIS B B KB AYE . Brbh, W ol s
B 2 U0 S ARARST IR S S R 25, A LIfEConfiguration window ¥ B Scale Test Pulse,
i I-scale and V-scaled# {4 B MK MK 1 Wtz o

I-scale, V-scale: 1XHLARAT LIS cbolllial bk i v s L S b ] o ZETROR 3% T A A

6.1.9 Voltage Offsets La[o.0omyY ue [0.0mY [ﬂulu ][Track]

LY: g PR E, HRAE IE W 2 da Ay 22 F1 SLAb S o & FIVo A E B H) T4, —A
LR IE T8 BEAE B I il — A Auto-Voig /Bt LI W B R &G e . WwRLI=0, W%
HHIE.

LIF#E+ 200 mV Py IH%EE,

A5 FH A ] ) H Rz N VR RSN, LI 24k 0mV o A0 A8 AN SRR IR VA v 8 S 56 i R o o 48 T v
VWL LI DR BT R A SR A . X T AR vE I 4 s 1E S N BUE B PR Y AR 3R it
ST AR T~ PRV o 481 G G SR AR M B S R 2 MR Fhg lutamate or RA%Z R haspartate (i
MRE S, WLIRPEN 2 ER (+10 mV) o ZidAuto-VolEfE )G, V-membrane)s ™45 i§-10
mV (fEWhole Cell and Out Out), H{F+10 mV (for On Cell and In Out), ‘EAF&HIEROH
HLA

Vo: Brroffset voltage (ZfNE|V-membrane [IHLE, PASRAFHATAHE) o XN HL W] DLE
i Auto-VoFdE, il FshHul il br i .

M H, HRECYH A ELIE, VoA P8l A 88 As . X0 FLIATAuto- Vol /EIF11E 1 T3l 2
WA o ANHEFRE T34 Vo, RUAIX T8 T H SR R I I AR

Auto—Vo: Auto-Vo FZEH UM — /e B F L. DA ASKT 25 H B Ha A7 it i fm % HE
HHIE HAR AN 0 TREEIGVE T £ 200 mVo IXFREAELE AR K G TE s 82 2 . Auto—Vo 5
AR L JAH HAE P B AR 2R R0 25 o A7 B 1E 9 HL e FLAR R I A% o 3K 757 A S Bm 1 FL I A B E 2
BT, 30V-membranei® & #LJIE{E (On Cell and In Out) B SLIM A X ( Whole Cell and Out
Out) » Auto-Vo BAERTLL [ B SIliX 2L,

Note: Reset BRGHAZZVo.

Track: *4holding potential=0mVI}, iZiEWISZEL—/ Search Mode, LM INAuto—Vo #-1E .
#HE HEpc 10 menu >Search Mode DelayikljifhiE .

6.1.10 C-fast _
C-Fast JKIEEIIE BRI A A S etz S 517 o

(JuFEO-15pF) it . 7E THRLBERITISAT T, 947 1-1.5pF

IR RN A o AME ] T Fbr B B i AN EUE . b B B AR, — N oeakiE
By, F—AG il r-FastyE YL (K805 o FRT SRV 1 B PR A 17 -2 R (14D 8 R 5 08 38t 1
PIFERT DTHR (%) Yot B itt-fast (. — AN IR S TES0%I K BUMHEC-fast, AR5
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rfast, XFEA] LA %3] 58 M.
BT W& 15 2 Af FH Auto C-fast.

C-fast: XZFrAIC-fast H{H.
T —fast: C-fast[{IAIH$ (up to 8 Ms). . T —-fastFEE n] LAHEHE AN B F 4 “Auto “F4H
HE)w e

O AT LAR] I B B C-fas t IR A2 (RUbRTE FLAE) A1 18] H L (AR «

Auto C-fast: XMLZEHHIT A ABIMIC-fast and T —fastME. IR I/ 1 ik
GmV) -, PR R B, A AR RO R HEW AN AR B UE . ARz R, S
B2 4: Rs—comp =OFF, PS4 A WT, 1625 Ik i 158 8 2150 (1 RS ORI R0 2 v B
A3ESE0. 2, 2 or 50 mV/pA) . WIR HBAMERIM, Auto button (B) &ARMAA, JRnfHii%.
fEcell-attachedfi=\, Cslow=0FF, {FHIRBHMN, HERMETAERCR LS .

6.1.11 C-slow Range | Off | [ Cap Track |
Range: &P HAFMERVEH . - C_slow | 50.00 pF | Delay| of |
. OFF: 5H] R-series | 5.0 MOhm | (<>] [ Aute []]

. 30 pF: BFXS/NAH

. 100 pF: /NREGE HEERA AL, .

. 1000 pF: KA CLREFEARAN F45Ga i ndiz B4 %0

REFP N T WIERE S, AR B B (v B AN A R A HUE (R-series *C-slow >5 Ks), MA PRI
HMEo EFEL000 pFY RS B 1 2 1 B 3 5 K20 mV/pAs

Note: HIR(EHCap. Track FFIEFHE PHIEFLEE, (EHERRAHICs lowit LT —
L, FRWERE, C-slow K FLEHENGH, HHFEE R

C-slow: IXJ&HIRHAGHIZ E AU (X A g fBi=Cnr an i i 78 i) « €30, 100 and 1000
pF {0 S Fr b ARV AAMEEE F 2l 760, 12-30 pF, 0.4-100 pF and 4-1000 pF. JH%E7GH
W IRS, {# (R-series *C-slow >5 Hs), FilbAAEY . 1BHASE T LTINS, s34 H
Autozl AzhH%E, Autof 4 [ Ht i #R-series FIC-slow.

R-series: R A#LARIPEHFH (0. IMMR-10GHK) , Ai 25 L[] ) %8 C—s Lowlk AR IR B ) 5 40, o4
FR B HL BELAR B PR 2 A % o B BB L L P 1 e 5 380 el 7 5011 A B i 291 TR ) PR A o 804 vl LA T30
AR, B P Autodedll 1 Bh iR 3

Note: Rs—compensation W E/IR-series $1H X BHESTTE BB RZZF 2,

<>: w][E B R¥EC-slow and R-series. TEHH#ERAIRIAC—slow, KTHEFRIAR-seriess

Auto C-slow: ZIKHPAT— D EHBIHIC-slow and R-seriesHUE M. iZkMe2d FEAd T T %11
trains J7 ki G L8k % 5 FE 2 7EEpe 10 menu> C-slow Num. Cycles FlC-slow
Peak AmplitudesHE) . “PIXLefkph s & IR, AA—NMRECHERAMEEE . %k fE
I B A — e 2

Rs—comp =0FF, H 38t o7, 3% 2 11 I 182 5 3804538 1 K/ CAS [R) A 288088 2 Yol L PN 40 303 2 0. 2, 2 or
50 mV/pA) »

W C-slowiu [F=0FF, W< [ 2048 H S vl BERIYE 4 A 7e i A 36 25 Yl R I 1000 pF, 7R
4 23 Y0 [E 100 pFo

A H s fMEAEcel 1-at tached i BV ZE M TP I ATEE N TAERUR . A2 B Auto
C-fast and Auto C-slown] LAftsEgMe,
W B shAMEM, Auto button (E) &XARFHAA, fenfitic.
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HELL 18 A H B A AT LLIEFECap. Tracki i,

Note: FAuto C-slowZ Fj, FEEEESH C-slowfilR—series, T, BE3)#MEa]E5M.

Cap. Track: IEFFIZIEHALKEHITER MAuto C-slowkhs, FRIIZILALAS LTSNS B AL,

Note: EpclO menu =>Output Cap. Track iEINfE & BB G-series FUEAE A ) IH T

DA-0, DA-1%H .

Delay: ZILHIAEELE SR AAMENIRIG . FEAIGER (e. g, 1ms), ALK T 10HZ R R

BRI LA

6.1.12 Rs Comp

H3 K P L LE 8 P2 AR BRVSE 35 2, A2 BN 5 2 1 5 K P LA 53 s 0 B P O 5 2 o MR AR
JAMEFRETR (range 0-95% ), AT BUPRERA A AR o A2 DUIR LR AME I 75 2 IR R-ser i es
A, JF HRs—compBE A AMEORF, filhn, i | — Mg sl XL BB e T R b

(5«

100
OFF - il Hprb iy, , (O o | ps_ ||

60 %

100 Hs - PEHAME,
10 s - PRdirbE,
2 s - AEHPRRME,

T8 PR 30E P AR U S5 (10 I T 8 50 735 B AR P o BRI R s M 7 S SRR 1 ) 2 R (R B K 1

FEREHAT R, ZEpi=, Filter 1HZITHFIHQ-30 kHz i B .

FEPAITRE, RscompT A 2R NAM2 . a4l fut XM Auto C-Slow, SRJEVIHRICCH B

‘B RscompF|100%, 1] LS B HAL IR M

6.1. 13 Leak Comp

Leak Comp | Off [hutu ][Tra [:k]

A0 A ) PR b A TR 5 SR s M o U FRL U T T3l E AN, B Auto 1 3.
B KB BUE K T-Gaindi il . 2 nS, 200 nS and 20 US43 5%} N for high, medium, and low ranges.

Note: PUHHIEHREN L A FEHTepc 10X [ I 1F eI, IR Leak” BoiE T (M4

Leak >= 0.1 pS), IFERIEFHEFH FlseriesBH— By, B Leak Compl))e,
PIY BRI E ST FFRLRIF AT T, TTRAKE T IE. BT NEEETAGE

R FIRHATIHG, FTURER B, BXEHE/n Ik

Auto: H B A IEs R S
Track: JESEHE Bk,

6.1.14 Filter Filier 1 |

Becssel 10 kHz

Filter 1: byt vLm A1 [ (— ik, Filer2 |

Bessel

|| 2.9kHz

I AT VBT . T S PR R T
. Bessel 100 kHz
. Bessel 30 kHz
. Bessel 10 kHz
. HQ 30 kHz

REZFSAF N0 KHzA7 98, AT 7840 Bk m i e . HQ 30 kHzJkA H 3 2l F -1 s

Rs—compensation.
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Filter 2: ¥l i AR 2 L) — AU g dds . Filter2fi FFilter LI Tilf.
HEP A AR (LLO. 1kHZ A REMO. 1-16 kHz %) o A7 I bk M 1 inl 28 mJ ik «
. Bessel . Butterworth
Bessel JEE S5 — M JH#BIR 1T . iButterwor thIAH R i M 2% (E AR, =35 5 o R34y
Hrpower spectral analysis. WEFilter2y LR FXFilterl/Filter2#84T fmi. 4,
{55 171 58 S B A2 M Tmon—271K 35 1)
WERARASH AT IE R A AN Z2Fi L ter2, R0 LUIXFEA: 1482 Imon—1 [ Hi B /M 8P 4% 1
BN, TEAEANTDER A 15 O B 5N ADIE B, SRR B A i N B

Note: 2L##E ' Imon—1, BFilter 2 3¢, X ETLIEY IE/ 7 IE2EF I ter 2RI/ FREHIE
HISEBR IS #5775 % (PIHIFi I ter IF# 7). B BFilter?, B SEEHFE Imon—2,

6.1.15 Stimulus

Stm | 20 gs | Exiermal Oft
Stim: Y HIA7 AR A AR OCBER, HEA] LUl IS (2-pole Bessel) &, LAHIVHCPLE 2
WEAS MR B . A A B n

. 2 Ms

. 20 Ms

W20 Hs 245 T, BRIABES PRI e an v s T4 Nail 18 HL I

External : AMHSRIPA A JELL ol 485 10 R Bobr AL GEEl £0-10%) . BLIRVFE AN IR Ak o
U BAT SNSRI S RIS tim, Input, SRAVE I E External=0FF, X1l LLB 1E45 HUAM R
o
Note: AEBfIV-membrane PZHKZES Bk ARSI EN . IR MIfBE 8 Eholding
potential (PIUIBILRIB R EM), TS E5EHREZNIR S FHTholding

potential .

6.1.16 Various Controls-[ Sound | _Reset |

Zap: JIn—> v H R kb 2 R, BRI iR . Zap Bk 0 2550 O B /R S 1)) ] E0R
PR N R

fEConfiguration window s, W] LIHE—D¥ B Zap & Th B 2k BRI G T-0n Cell A,

Sound: NS FEMF=ON, W] LAWT 2| FER-membrane J LA AR I 75 2

Reset: LEHE %4, K S AEPCIOTBONAS BIWI A IRAS o #4ADA-channels =0, JX 1] LLiF[RCap. Track

W EMC-slow/R-series P EMEIH . BN, Mid—Pmacroltf, Reset wJLLE X — MWK
P

BN o

J I )

6. 1. 17 Macro Recordingﬁ‘*ﬂ‘csﬂ[
XS FiMacros menu b ) — L83 15 o e — 2%,

Record: iZfZ4% N T-Macro menu =>Start Recording. A T fizmaroids%, M iiRecordf4dl,
SRIGHAT BT A PRI R4T 0 (notebook ¥4 41 H X emacrodhE) , A LIC S 250N ENE. fEidskm
gh R ERecordiZ4ll, B HBRF XK. Y M EE— MmacrofZ4l] RS 2] — N XHEHE,
FEw N

« Cancel: ¥ ZWgmacrolfi . VRAT AR L0 5% .

« Record call to macro itself: XEHAT H IR

« Copy contents of macro: % U1 £ ¥ macro ¥ 454 2 1d 3K [fimacrot X3k 5 1 [A1)= 1 FH 1)
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5] @ (5 macro B ARV SECTE RGN
* Assign and name recorded macro: ZR1R% macro— 47, XN FH B I fFmacrofi 4l L.

Empty. .. : XEF40/0EK TMacro menu>Execute [1..40]. H%¥%macroft =M. YRAJLALE—
*. mac A A7 e 240 Mmacro. MacrodZ 75 KT 7 IRTBLE R #s T 44 )

Load: AR AMmacro file, (Lo L chashaellinn; |

Amplinde Duration
| awomV | 00w |

6. 1. 18 Zap Settings, List State and One Pulse

Zap: BOEZaphkif IS —ANZAPRKM IS — AN AT 4 g IR R RS fa] fr 5 B i s, 12 EE 3)
TR # IS tim=DA.

List State: TBCALFIPIRZE(S BiXFInotebook.
One Pulse: 1ZF% 4 H 26— NIRRMKPE o ko P 7, iy SCARTRY 54 AN ik s

6.1.19 R-membrane ( R-memb -> Rpip ]

R-memb —>R-pip: {ER—memb I E{EHE VI FIR-pip. X T T8 peda 45 A 8 v AN A BELAF it 28 Hcdhs SC
.

6. 1. 20 Low Frequency Voltage Clamp
LFVC V-memb: & & H TKATH 4 (low—frequency voltage clamp) [1Jf5 LIVC V-memb

Eﬁ{jo 0.0 m¥ = Wernan
V-memb / V-mon: JEV-membFIV-mon % E 23 5#% VI BILFVC V-memb . v Low Freq. WC: Oif
Low Freq. WC: 100
Low Freq VC: X HLAR AT LUEFELFVCH) S50 & o Low Freq. VC: 30
LEVCE — P& IE A B, S P s R P IR — N 4L tsx Ez” xg 130
(LEVC V-memb) , 7t VL i H i 05 2 120 7 s 5l 4 7 Py

HLEE TAER — AMREE S A, g —MedE SR 7S4S, W2 g
A7 2 AT R R 5 FILFVC V-memb potential LLER, 4R )5 VA VA 341 M DL 4E 5 I8 B AN, F BT i
PEIILFVC potential o FHT-4I AN 4330 ik 41 B B 1) H o R 00— 35 20 b N B AR, LEVC FEL IS 1]
RSN R (111:929) o 0] DU FEANIRI R I8 (8] 5 4 (OFF, 1, 3, 10, 30, 100), ‘&l

ARERANTR] e R T8 L
TR [ 5 BRI A 0 A BE AR TG a3 Y . ARtV L KL 1-1000b . IM07E R &,
FR1002 1%

VER: LEVC Freq . VC :100F ~I2IHME.,
LFVC Freq . VC :1ERHEUH,

6. 1.21 Current Clamp Settings v CC-Gain: 01 s/

CC-Gain: IX L A E3F4CCIL . I:I:-Ga?n: 1.0 pu it

. 0.1 pA/mV CC-Gain: 10 pés i

. 1 pA/mV

. 10 pA/mV

0C-Gain= 1 pA/mV, ImVr4 L HXT WY 3 2] 1pAR A2 Hidi. 0. 1 pA/mVAL. 1 pA/mV ORI
TR 28 B AR 2 M) FGain B E LK . B R IHH LRI AT /10 / 100 nA.
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VEE: B EL T HRE. BPEKN0. 03125p4 (1/32), 0.3125p4, 3. 125pA
0. 1/1/1004/mVits[E) »
Note: XfFEPCI- “A” ” C”,, REEEHO.1 pAd/mV .

Gentle CC-Switch: %Pk FMIRILIHVC/CCRIRER - Genile EL-Switchr (IFFE

. Gentle CC-Switch: OFF: PH&BICCHT, I-hold ¥47E0 pa, ¥ Gentle LC-Switch: TN

. Gentle CC-Switch: ON:  {J#eFCCI, T-hold H ¥ & £E4ERFVC N R B A7 B0 HEANE N LA
XFE, VIEICCH), V-mon25-T-VCH [fIV-memb command. 2K, IR[RIVCHS, V-memb&i% & 1E
CC S 2 i HaL it i 00 1140 S5/ S e 57 5 (B A 2mV o

V-mon Gain: 2 HELA7 n) LUK 1045 B 1004 o ZE+10038 70, RSN (%) i 1 3 Bl J2 & 100
mV, T FEREL SV, SRR T3 AL &

(111 : BFHBEAES100 oV, FEBALE 100 mv? ? ?)

YER: BRFIERAEPCI0-FiRAE L e H 3

6.1.22 Additional Settings for Macro Recording

Last V-membh |
[ Asckto Comtinue |[ Ben ]
[ Relative Value || Overlay |

Last V-memb: 41 MVCUIHLFICC, AR ILHTMholding
potential. Last Vmemb. macrod7F SrAs i G ik B XA
holding potential.,

Bell: MRS AT MHAT— P macrolty, nFILIhHEFRAL—2 2 5.

Relative Value: ZIZHIAEIC kmacrol A M o LA EUE 1) AR A0 5% SRAE Ay AR o648 . 44
i RARMS B AE I Skmacroli, holding potentia\—60mVAEE|-70mV, —AN-10mVi &M G805
Tk

Overlay: IMGUNKI I traces s B Bon fEIER as T A . AT RE (A AL »

6. 1. 23 Sound Settings HefM0 B-merh
o TR
L

Hz/MQ XML U 5E A% . 7935 5R-membrane L0, 2% R

(Hz/MQ), HF&EHN(n %) .

YEE: RBEHABEEFHISound control HI T HEH A

6.1.24 Wait Tradt 0.000 s
Wait: itk T8Hs— macrofl AT —Br s (Al

6. 1. 25 Text Field
Text Field: FiFHAl 44 FIZMNEFEFEPMY Bon—2fE K. B3N . BB EiHA -
o
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6.2 EPC 10 PLUS

Epc 10 Plus JUKZSAIEPCIOJLT-5¢ AR . X AIZE T MR AR B i Tte 18, REEMIHER
4, AD-JE M IR B VG (+/- 1V, 2V, 5V, 10V) o

Rage  [ADU_[3F10V]

6.3 EPC 8 Remote/Local
Telegraphing Z%{: LU N &£ nT LIS

B BE, T AR AR 5
Gain

. Recordlng Mode

. Stim. Filter

. Filter

. CC Fast Speed

. Search Mode

6.4 EPC 7 and Telegraphing

Amplifiers

P 9k telegraphingd A #A Z0AETHUN

BT AR

R R HORAS B ECR AN B S R
7o T L0 DRTBUN A5 B AR AR L P
HEEFRITBOK # O B — 20U

|000A| omV | — | _PRmemb>Rpip )

D oy ey v

SET-UP ON C]ELL W'HOLE- C]ELL
Overlay

0.5 m¥/pA \ 0.0 mV \Iscale

e B0 TR M Ve
| || |

Current On Cell

Coff Test Pulse [showbath | Wit 0.000 s

® [double | Amplitude Length
Oinoise [[t0omy | [ s0ms |

LJ| D.DmVI vo [ 00my |( Auto |

( ][ ) ) )
StimFilt. | 20 ps | Filier |FuﬂBmM
[ CCFasiSpeed | [ Search Mode

[ Bell ] Delay | orr

|
HzMo R-rmemt [ 100 |

St Walume 100 % l
(Load [ CAHEE&\PatchMaster\Epchmac_|
Zap Amplitnde  Duration

@00V [ 0i00ms]
(Cue Pl

L N LS| U LN L WL NS N S L Y N L L L UL

(
(
[ Maore Hocort. |}
(BaeroBerord )¢
(
(
(
(
(
(
(
(
(
(
(

£ Amplifier

|000A|omv\ — |(C_Rmemb>Rpip )

I-mon V- mnn R-memb Relative Value

SET-UP ON CE[..L WHOLE—CELL
Overlay

e
Input ADC Recording Mode —
| Current | | On Cell | s¢ (10.0_ ] 500.m |
Oeoff Test Pulse [howbot | et

® [double | Amplitude Length
Oimoise [(toomy | [ s0ms |

LJ[00my | we [ 00mY | Auto |

@D (5wt ) (o Record ]

( J( ) ( ) )

StimFilier

[ Bell ] Delay [ o |
HzMo R-memt [ 100 |

Sound Yaolume

[ Load | CHHEEA\PatchMaster\Epcmac_|
Amplitnde Duration

Zap [ #00my | .100ms |

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
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7. Replay Window

HENMEAEZ M : Root>Group>Series>Sweep>Trace
5E Replay (O] =]
((Text ([ Label | show|[ Root | to [Trace | tracing [ Series | wisible [ Trace | apply)
(Show ) Mark [ Unmark | [=] [B] (ark &0 | repeat rate
I i dist (l4—Trace
Hvmon-dis 4—Trace
Root Group Serie Sweep  HChagl 4—Trace

Imon-disk

REE

El

mon-dis

2
-]
T | g
.| [=
™

mon-dis

=
-3
4
o
™

g
o
B
=g
&
=
b | =

mon-dis

2
-]
g
@
™

I-un ‘ ! I-Lq I-M
)
=]
=3
2
@
(s
b | |

hot-dis

HIF|2
4
2 g
|
3 Jalalal

[afe

7.1 Main window functions
((Text J[ Lsbel | show[ Root | to [ Trace | tracing vigibla [ Series [ apply )

Text: B8 HirMcomment. 1ZINAE N 4n%Ecomment o
Note: Seriestficomment Al KA ZE7y§ 22 & A comment P EA

Label: B8 HArlIbrS (Groups/Series/Sweep/Trace) . T X ZEWIR T T 644 HIARS o
. Group: E-1

. Series: ZHRFIPGF sequenceAHA],

. Sweep: EHI T

. Trace: #FRREHREMAD-EE, siHIT T tracef4FRIFPCF, .

1] PAGw X e R T

I SO A E S B Protocol Editor 1 [RERAE G KA B () Exper imen t 8¢ # T 1)
Group, PRHLHEE HlIXLEhRT .

show / to: & L dETreeitl Wik, T HKIZ @R tree£Root, Group, Series, Sweep,
and Trace.

tracing: $5CEHE Tree) HEB AL I K i traced. IXANTHAELLIR T2,  an B mce 14k
WA, REBRETEtree34%, R E ETracinglEfSeries, NIAEMIBE A R 2 R~Root,
Group and Series. WIRPRIN E W E TracingiE W #|TraceJF4EFRF 22 fReplay window, NIJ3&A
tree¥;i M AES), R RSeries, Sweep and Trace.

visible/Apply: ZHFAER] HKY @ olidm /ML EE N tree. WA TR ESeriesIFi%ApplyFictll, Wtree
¥ 4aikElSeriesg i, FififfiSweep and Trace HAR#RBKEIRE K
(Show | [ Mark )(Onmark ) [Z][E] (dark Al | repeat rate

Show: [BITAEFER) H R Xk H ARt n] [

Mark: MarkiZFeHI HFr. 0] LmarkZ A HEr. Replay menu™ f—LE s #idE F Tmarked ) H b :
Show, Delete and Export Marked Target Children . V¥ &iX&marks¥ a5 SO IR
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H Nk pul CMF o IXEIRE X Lemarks AT LA A o

Unmark: Unmark JF48iEFEfImarked target.

Show/Hide Arrows: IXLE{ZHI AT LAHIKRIETFAILA T tree. .
Mark All: {E455E BRG] N LIS 5 2 FMark 4= 1) H A5 .
repeat rate: fiA—/ ] [A]fEIETIReplay window VR BIH .

Window Scroll Arrows: IXLEdFskizflnl LAH KRS £ s tree,

7.1.1 Tree Handling

Interpreting the Tree objects: fE&ditreest H BnEIn'S WA/IZITRGIZE, W HRoot
B & b4, GroupEMnEL & S2B P, SeriesEIFRE & HIEUTEHII4A T, SweepEIFREL S
Sweep/¥ 5, Trace®tntl&Trace4 .

2R

. file name: Examples 1

. Group name: CV 1; The group CV is the first group of the file Examplesl.

. Series name: CVs bcy 1; The series CVs bey is the first series of the group.

. Sweep name: 1; the sweep carries no name or label. It is the first sweep of the series.
. Trace names: Imon 1, Vmon 2, Charge 3; Charge is the third trace of the sweep 1.

rcnveme - (N 1=y B 1} 17
PA# ISR IR 5 7 R AR I H AR R Z G A RA

Maneuvering through the Tree: ##2% (1) < L VFIR M 7 3N tree 4 . b M DBt
R A S tree. Home” and End” B n] B tree I SLFN45 2

Selecting/Marking multiple objects:

5] Mark multiple traces, e.g. all current traces:

1. fEMark All button AilfFtextdsfi N tracelP)FA L FRWIUICurrent .,
2. EFE LSO ER, XHjEseries Zyklen.

3. HiiMark All button , WBfmarkfTf HIfl & Currentdns Htraces.

T AT TR, R B & Zyklen protocol sHIEE . RIbET AN Zyklen, EF
Group, #RJG A diMark All button. XFE1ZGroupT FTE M T Zyklen protocolsHI#lfimarked
T

Mark a Target and its Children:
Shift+Click = Marks H¥sHMITHbx.
Shift +Click =Ff¢Xs5d7 Unmark a specific Target Children.

Selecting/Replaying a single object: You can also click any entry
directly to make it the active one. A double click will replay the tree
object.
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8. Protocol Editor Window

{EProtocol Editor window' ', ilfiidah&PCRALAR AL Ath#/E (fliibreaks, IF-THEN loops
setting ohanges)f—TuQE/\fﬁME SIS e HE . R AOEPMIS TSGR IO . 244K,

H 2T LUl i macrosf S . 35 1 2250l Ak«
i idmacro, A7 PGSRBS LESE BREAT I 41 o (HAE I Skmacrolf, RANF AN BRI S L0 2 1) e 45
EAEATmacroid B Pt os ke A, DRIGFRAIC 1 0% .

Mt protocols, W LAGHART SR HIF5. e Tprotocol IIIEREr T, WA 2T IT R
&, Bittmacrof AT . 55— EZE R FZprotocol W] LARRHE & Fh 4 11 (BHUE 4N,
SINTEIR, B SHEEE) kg WHTRSEE . iX admacroffiAN 1.

4 Protocol Editor: DefProt =100 x|
( Go J( Store J[al<] 1NNEED 2 Hini ) 3( Sine ) 4( Tails ) 5(TestSeried 6(Repeats J[ 1 [&]e]
(Break J( Stop J(_ Mext J( Wait J(Resume) [9]<4] 1 (EEEl 2( Frot-Z | 3( )41 11 Jele]

(RN IE [¢] (CLOAD )(_SAVE )[__ Prot1 _ |(_ NEW ){DELETE )
3 ||: &\DD> DDDDD %[ STEP ) (_TO END ) { Shaw [ Write J[__LIST _)[_ MOVE ]
4 —
A END ﬁ: Events | 1of 7 || Insert Before I Insert After |
? E[‘?E?HESEF'II%\IAT | Average [ 1 | [ Duplicate ][ Delete ]| Move |
) |~{ REPEAT
E OSkip  Delay

| Repeat Counts | Duration
Mo, of Repeats Increrent

Repeat Status
IF etc. Result
Walues | -100.0f | 62.00 [ 5.004p | 4987

8.1 Sequence Handling
[@]a] /& 1 2( 2 ) 3( Hinf ] 4( Sine ] 5( Tails | 6ifEEEEE

FHPool: —47 o tH vl P X P43 FIPGE T A v i) Py 25— 250, I ) 5 Sk e L ml DAY
GUFHREZ T H o NN Sk A28 — B — L (64741, AMU 7 ki 22/ . B g
J7 B e L B 3 A N 77 Sk F T 55 00 TR B DX sl b R B, B 4 B R A - B R AT —
5.

Go: 1BAT®EF MIprotocol.

Note: GoJHKJH 58— protocol, A&k %5[ Mext ][ Wait ][Resume]
A8 —AFH .

FER LA NI PG AR i o B A rh A7 AE

Store:

Break:

Stop:

Next:

Resume:

Average: 11i:?2/FWEE?

WL XA R, —APCFPAIWHE Z sl KA PR RPRAE . ERA— 1 sweep 77 L4k

RIS — A AR AL
HEE: FHERH A trace buffersfEXIGHTF7fs. B, “Fr8MR#I7ERF 1 sweep 41
traces, JijHE&EEF & trace buffers 25,
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8.2 Protocol Handling

EIRE Prot-1 el 13( 14 L1 |
Protocol Pool: %% 1AM 4T ”protocol Pool. WA A AR LI Fi k. Mdiprotocol
i B A i NFR AL S 5517 HE N % Aprotocol (R 565, T EFENt N ffprotocol, (HANSFFIG
PAT, AR YR

Yl 2 J5, A Protocol Editor file (*.pro) Mizfist (liidSavetZl) . nf LA A4, Sh4
AR sEDefProt. pro. WIHARIEREANpro SR A48 SCAHBEPMJE BT N, T #EConfiguration
windowfi—LE 15 H

[ LOAD )  SAVE || Prot1 | NEW [ DELETE )
LOAD/SAVE: AR fFpro3Cft. Hfiprotocol (44 F1ESavetZ 55 A M JTHES, AT g4Hix A
g?o

NEW: #EPool @ — N #rHprotocol.
DELETE: MPool™ I 24 Hprotocol o

STEP: fEprotocol g at L AT — 45454
TO END: #fTprotocol F&5E

Show: fEfATprotocol AT, A RTHhAT M 1FE P BIFFIR+ .

Write: {EdfTprotocolidFEr, HZHAFE NFINotebook

LIST: 7ENotebook %1t i [fIprotocol . (__LIST ]I_MOVE ]

MOVE: #3h4%iprotocol #H — i E .

8.3 Events
fEevent X3k, A7) A4 3 Hh g 5 5 50 2 H 20 16 Fi 44
E'urEIltS| 1of 7 || Insert Before I Insert After I

Ayeraye [ Duplicate ][ Delete ][ Move ]

Events 1 of 2: XH FIxMurFefhfaEi-gift,
Insert Before / Insert After XHEARW LLE L FHzAIRIEREH M. &l DAL T a7 =4k
ZHTELZ J5 .

Duplicate: RHIMAF F. mIA ARG 0.
Delete: MHERRI=HPl, BeAALMEE—Dr@EHM.

Move: RS- s EIBIIALE o
Y EITEIEOIUEH B2 5 A BT GEEE5Y o

Average: (see page 103).

HIFpro 02 SRS, AT LU HEAR G i 25 EL S 4
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8. 3.1 Recurring functions
Fepeat Status |Fepeat at line 1: 2 of &
IF Result |AD-0 = 312.50pW == TEUE
“alues | 0.000 | 0.000 | 0.000 | 0.000
XL AT AL T RED S

Skip: fEHATprotocol N RMEIX 20 o XA IR S VEHI P w] P L ik —2e R i AN 2 R P 1

BUE.

Delay: LIFbKBLEdelay Fffo ERIERAEFAIFZATINAT

Repeat Status: W/RTEIARPRA. DL FEIFER: EE R EAprotol EE—1T, E—A5R

a2 ER.

IF Result: Srniie)a A TR AF .

Values: JXAMIEAL AR . fEprotocol ATIEREH, IXLSEE T LA A -

8.3.2 Events — Overview
XEEHBRETA Fevents , 1ERIES H IS H HAL EAY,

8.3.2.1 Acquire Properties REBMH

Set it: Mark IXANEI, RAREAIKSmarkedF))JE M. .
Update R-membrane and I-pipette: {EEFIRFAEsweep)iit- B AT B
I-pipette and R—-membrane .

Wipe Display at Start: JF4fi—{ protocol I J&H4EER IR .

Show Events: Hfrevent#lZ, DLW RHATEE A eventZ 5% Blevent.
XA R ERT Show 80 25 7]
Write Events to Notebook: ifevents’S FnotebookH . 1% HWriteditdll

Acquire Properties
O Skip Delay

Set It Update R-membrane and |-pipette
Set t B Wipe Display at Start
Sot t B Show Events

Sat It B Write Events to Notebook
Set Min. ¥Yait Time 25.000 ms
s8R Set Macro Timeout 1.0000 = .

I o o oy 4

Set Min. Wait Time: W& —MERFHIIR], AT E S IE I W REE —
Aseries#EaiEProtocol Editor P —ANEEIEH, Ffr— GG
M AEFFLRHAT T — 1 event.
Note: —KHGHai thl R EFRFE/F IR IVIRI. T — TMRAZHTEFFHT 1H]
HJGEME Devent sTHIG HIFSHIERT . T — 1 REF HIE T BIUIRFFFEANZ
XAISHEN . BDIRai thT 6] tH 7] Ll #EConfiguration window ¥ & &'

Set Macro Timeout: H#Rmacros—M & IFHIMTSS, (HA B4 H I Bt

v Insert Before

Acquire Properties
Acquire Series
Acquire Each Sweep
Arnplifier
Annotation
Beep
BREAK
Clear Key
Digital Filkers
Display Propetties
File Operation
EOTC
GOTO_MARE
IF...THEN
ELSIF... THEN
ELSE
LockIn
Macro Call
Macro Command
online Analysis
PiaF Parameters
Phatamety
REFEAT
Setial Oukput
Set DAC
Set Digital Bit
Set Digital Word
Set Solutions
Set Sweep Mark
Set Walue
Switch Window
WAIT
Write Icon Value

macro ( HlUILE—SeriesisweepZ B), BYH7E—"Tevent protocol. X FK4Emprotocol
event AR EEPAT HLHOE T A Tmacro. A T Bjik—"macro/= A 135 ZEEHL, Set Macro

Timeou 45 & — AN A PR, I X AN R B macro ¥4 4 757 »
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8.3.2.2 Acquire Series FK£ESeries Acquire Series
Used to execute an entire pgf sequence.
Edit PGF Template: {EPGF% {447 FFPGF

O Skip Delay

( Edit PGF Template |

template. Sequence |Pulse lll Label
Comment

Sequence: 4L ORI RER i) A J57 51 i) BRI |

HFR o

Label: %iA—/Series label, e.g. “Drug A” .
Comment: >4 T Series#iA\—“~comment .

8.3.2.3 Acquire Each Sweep X445/ | REPEAT Each Sweep
sweep

O Skip Delay

fE—Acquire Each Sweep eventN &l Bl
AN MEF . X event RVFAE2IK sweeps Increment

KRFEZ AT HAtbprotocol events. 51
HFEE N sweep KAEZ B HAmplifier event3i4TAutoCSlow.

Duration: YA A FFEITINL. |
Increment: HFLENTE] K &,

8.3.2.4 Amplifier JUK%S Amplifier

P TR B B Il‘.III Allows Tuning O Skip Delay
Allow Tuning: 7EiXeventflE], HH /7 H] O Recording Mode

PLF 3l D14 25O 28 & AR I T3 i, O “-membrane
EZ%RZ%?T%@U?&HJ]@EPO EF*/[\eventﬂ: O Auto C-fast

G2 Hituning time ] #HSF) . HENevent O Auto C-slow O preceding auto leak
PIFRFLES ) ] FDelay Kk B« %S EN 2

DA 5K LU Tuning o

Note: frepcl0-2/3/4, HH B HIEE IR FE I S)HAK 4o
O Amplifier

8.3.2.5 Annotation TR Annotation

FHIXAS BRI B 2R iprotocol Hr LA

ME T Annotatian
Annotation: R[N, Al WAE |Here starts another loopl
event BAIEF,

8.3.2.6 Beep
AT A&, Beep :
Beep: ity — (5 5. AT KM SRl D

G E RS

8.3. 2.7 BREAK

k45 /R — MG e & protocol BREAK
i Ski Del 0no
sy O Skip Eaoy

. End Protocol: IXFBREAK £FiX/s F5E4 Type |__End Protocol |
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& 1l:protocol AT .

. End Repeat: iXFFBREAKZE R{EER (e. g. IF-THEN, repeat sweeps...) K347, FFBEHIEERR
JElifevents. W HBREAKFHAENGIA M, MHAT Bk Blprotocol K4S &

8.3.2.8 Clear Key Clear Key O Skip

e ATprotocol W], s VERAEME R

He, BB BRI Ebuf fer A

%, I HClear Key events

8.3.2.9 Digital Filters Highesl e D

LR B IEP ZE ] Ttraces 1 - 16,
Checkbox ] Tmarki% B MFNJET 7% .

01| ooojo2 | om|o3 | 000|004 | 000
o5 | omjos | ooojo? | ooojlmos | 000
mE] ooojote__o.oojon|__ood) o2 0.00]
013| ooojo14| oo0jOis| Do0O) 016 000

8.3.2.10 Display Properties BB
FHF 3 B S AR A G AR T BR W

Wipe Osci: BRSPS & ARG IA BoR Display Properties

HREAEIER OSkip  Delay
Wipe Online: MB&Online windowsH [T O ¥ipe Osci O Wipe Online O Reset Timer
HBrEE, | Oveday Series: keep | | Swerlay Sweeps: keep
Reset Timer: EAi N2 AT fFitimer. | Subtract Leaks: keep | | Subtract Zero: keep

| Show Leaks: keep | | Show Tree Infor keep |
Overlay Series and Overlay Sweeps: 123456789012345hk

O Show Traces
. keep: {iHFiZevent RiHIIRZA. (= B FE FEE FEE EFEEREEE EE

. ON: Overlay on.

. OFF: Overlay o .

Subtract Leaks:

. keep: fR¥FiZeventZ HINIIRZES.

. ON: Subtract leak signals on.

. OFF: Subtract leak signals o .

Subtract Zero:

. keep: {RFriZeventZ BIIHPIRAS .

. ON: Subtract zero o set on.

. OFF: Subtract zero o set o .

Show Leaks:

. keep: {R¥FriZevent Z BTHIIRAS .

. ON: Show leak signals on.

. OFF: Show leak signals o .

Show Tree Info:

. keep: fRFFiZeventZ HIHIRZES.

. ON: Show Tree Info in the Notebook — on.
. OFF: Show Tree Info in the Notebook — o .

Show Traces 1..9, 0..6: SUEHTA 16" tracesfiBnbri. HRETH T HURESS Rl
FElftraces.
F R ARV imark Show Traces LIHAE%L,
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File Operation
8.3.2.11 File Operation

OSkip  Delay

Store Data: | Store Data: keep

| | Save after Break: keep |

. keep: fRFFiZeventZ HIHIIRAS. @ New Group

- ON: SRARE A AF AL o 3XAH > TGS tore O Mlew Exparimant

button. O Mew Fila
. OFF: RAEEIREALA AL XA TR0

Store button.

Save after Break:

. keep: fREFiZeventZ HINIIRZS .

. ON: REEM)sweep B FHLUN F sweepibreak iy 4 Wi o

. OFF: R sweepf AERLUN F sweepHibreak iy 2 A1 W

Label | |

O Update File O File Status

New Group, New Experiment, New File: GI&—#iffigroup, experiments#E WA, 4 Haldy

AT RN, A % e B 5

Label: 4 [f)Group/Experiment BN, $§:EGroup label,
Update File: BEHiJFad7 Crt.

File Status: LICIHIRZHi #notebook.

8.3.2.12 GOTO

Tk 2|Goto Mark. GOTO

O Skip  Delay

Mark: #iAmarkff)4 5, X4 mark®RGOTO Mark |Loop3

i H o

8.3.2.13 GOTO MARK

Bl —Goto Mark. i O Skip
Mark: i Amark ¥4 7€ —/NGOTOBk% hark |Luup3 l
ATREI) H .
8.3.2.14 1IF...THEN IF .. THEN
FOVFE X5 Fevents, YERL. 1] A1 AR F K O Skip Delay
T ik e source. Source Channel Op. alue
| ADC e e e
Source:
v ADC . ADC: MADIE B HL .
Digital In . Digital In: ¥
Ei;;;ite' . Parameters: M\ZHF|FE T iEFe. g., Imon, C-slow....
Key . Analysis: MATREM K%L (number 1 through 16) HiE#HE.
Sweep Court . Key: #iNEERHS.
E:EZE“EDL‘” . Sweep Count: HiAN—PE T AHFNLPRKLEM sweeptR B L. If the Sweep
Sweep Aborled Count is .... then ....
TRUE . Repeat Count: HIA—NEFRFLERIIEE XRE LS, If the repeat count

FALSE is .... then ....

. Value: f#ifHevent “Set Value” & X [Values 1...16. 4, Online AnalysisfI&s St
T AF X Value” . HTEL “Values” ZH T — N HEZE H)Protocol Editorfl0Online Analysis.

ZIE) R .

. Sweep Aborted: 7 sweep & HiBreakdy 2T MG UL, B AEPGE)T41 i ffbreak 51
. True / False: iEHR2MIXMIFMEIEATH (True), AT (False).
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v AD-0 Channel:
an-1 . ADC: AD-0, 1, etc., Mux, Vmon, Imon.
AD-2 . Digital In: Dig—0..15.

. Parameters: ZEConfiguration Window, page 163, 74k, TimerZ#fz « Imon

VEIF A 4b3E, flan{EDisplay Properties event &N —ANEWf &y, FHlE A-man

MIXAevent FFUG IR R] o . EZ‘TDSL

. Analysis: Function 1...16. —

. Value: Value-1.. 16. Leak Cormp,
Clipping
Auko C-Fast
Aok C-ghoy
Fip. Pressure
Fip. Resistance
Temp et abure
Cell Potential
Liser 1
User 2
Timer

Op. : BHERERT.
. > KT
<A F
. ABS > : #EXHMEKT
. ABS < : #EXHME/NT
L= ET
<D AEANE 2 TR
. MOD: HUBEHEAE, SR, W RO R 1) 45 =0, JR[FITRUEA Modulo operation; it is
an

X T HCF N TR AR 2 B L
. High, , f#lunsv
. Low, , fltmov.

Value: FHJ 5@ LIS . ELSIF ... THEN

O Skip
8.3.2.15 ELSEIF... THEN Source Channal Op. “alue
FOVFHE ZIRGATFIWT, B aI/EIF-THEN 2 J5 T e

PRI & o ATF-THEN Tk .
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8 3.2.16 ELSE e O Skip
P& G —

8.3.2.17 LockIn Lockln

LockIn event feiff I/ EekLock InZ 4, OSkip  Delay
O Set Ch Y-range | 40.00 pF

Default ranges for Cm, Gm, Gs: RW] E 291 gfg;’-raﬂge :]‘DDSB ng

Tt % - . t : .

BEE X3S A8 T [ o 7 08 178 FLES = Sl H

| YWrite to Motebook: keep I

PR B AR s K

Write to Notebook: Choose between KEEP the status or turn the Write
to Notebook option ON or OFF.

Macro Call
8.3.2.18 Macro Call OSkp  Delay
R AE—protocol P fTmacro. Mame BET-UP |
Name: Hy AVRAHAT Fmacrof) %5,
i “SET-UP” .
8.3.2.19 Macro Command M9tiy Cotninand 01 Skip Delay
HHTFHATA W imacrofiy & . 1 % AR il it T
Frikevents iy Al (444, vl ff Fmacro [E AtoCslow |
Al

Command: I AMALH Mmacrofir$e.g., “E Zap”

8.3.2.20 Online Analysis SRS, — OSkip  Delay
Name: I ANARIIFWEHIAHTITE, S8 |
Online Analysis Window® 7, page 187.
Edit: M4 e k4T HFOnline
Analysis window, T H %M.

Online Usage: Keep

[ Mo Wipe |

Online Usage:

. Keep: %HZ.

. Use Selected Method: ¥J#:0Online AnalysisZ|field Name 35 5&E /710
. Automatic Stim. Control: f#HPGFE#H45EHOnline method -

. No Online Analysis: Z%[0nline Analysis.

52 #0nline Analysis Window#Z i,

Wipe: HIREEERANHIEEEE A KEIE .

. No wipe
. Wipe All
. Wipe Graph 1, Wipe Graph 2,

8.3.2.21 PGF Parameters PGE Parameters

A LAEFA T protocol 331 B & a5 i O Skip  Delay
PGF %1, LLAIE N RELR. | PgiParameter-1 || = I| 0.0000 |

PGF Parameters 1..10: f87E — N & HIPCGFS 4.

Operation: ] LLH LR BRECKIE SNPGRS 4L,
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W =
increaze by
decreazs by
multiply by
devide b
=value
inc by walue
dec by value
mul by walue
div by walue

8.3.2.22 Photometry

ZFPhotometry E
217, & Photome
s DL A Vg R
Photometry setti
Lambda-10:

Set New Waveleng
fRE K.

. Functions working on manually entered values: =, increase by,
decrease by, multiply by, divide by
. Functions working on global Values: = value, inc by value, dec by

value, mul by value, div by Value

Value: Tahfi NE(Ee# LS o REE.

Photometry
xtension®{i page O Skip Delay
try extension WZHHY
Nevents:
ngs for DG4/DG5 and FH Set Mew Wavelength 300

O Open Shutter

. . O Close Shutter
th: WA T, WE

Open Shutter / Close Shutter

T EOX R E A X L
Wavelength, M
Photometry setti
DeltaRam:

New Resting Wave
BA R “resting

HifE.

Set Resting Wave

VERIXA R EOH
Wavelengthik Ikt

LG BT i Photometry
géﬁﬁﬁﬁmesmg OSkip  Delay
\ o
MWewr Resting YWavelength

ngs for TILL and pti
Set Recting Yyavelength

Set Mew Wavelength
Open shutter
Close Shuttar

length: WIREFE T, &
wavelength” |45 E /)

1 o

length: WIRESHET, WEHiitiresting wavelength.,

“Close shutter” NIFULHRITHI RS, XMIEM T, New Resting
H kK.

Set New Wavelength: UIMRIEH T, &I Mwavelength.

8.3.2.23 REPEAT
AR

s IR 25: | REPEAT

v O Ski Dela _D.DDS
. Repeat Counts: HHE¥5EIRE p . R
. Repeat Indefinite: %%ﬁﬁfﬁo | Hepeat Counts I Duration
Duration: %W\ﬂﬁ}$zlm E‘]Hﬂ‘lmo Mo, of Repeats Increment

Increment: MNFFEEE A,

B REPEAT events P EéfFeventF#H 5],

8.3.2.24 Serial Output

Set DAC
8.3.2.25 Set DAC O Skip Delay
Channel: IEFE— ST H T Channel DA-0 Yoltage

Voltage: %A MZ5 7 0 B&Hr H 1 LT
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8.3.2.26 Set Digital Bit Set Digixal Bit

Channel : i ANry4fith il B O Skip

low: WHEHET, Hithov, 70, 4y | Channel D low

oV

8.3.2.27 Set Digital Word il Hea O Skip

Digital Word: HEANEUENR: A 5 it Digital Word [ 0|
FAL

BlR s e e SR AE A Sl iy

Digital Bits: fVFANIHLEE B E 7 AL Ligital Bits  noonoooooooooon

Digital Bits. .

8.3.2.28 Set Solutions Solutions

NN o v o O Ski
Set Internal: FIJ"E XIMEIRRG]S . i

Delay
Set External: Jilf"5i X izl | Setlntemal

%% Solutions®= I, page 251. . B Set External

8.3.2.29 Set Sweep Label Sweep Label

AR TR W sweep B MRS OSkp  Delay
Label. Sweep Label 7] LAYE RAE 2 G 4tH, Swaep Label

fEReplay window##iLabel 354247 4 | |
i

8.3.2.30 Set Value
FOVFIR F e R fig A &, IXLeAr 5] | SetValue

N N Ski
{EIF. .. THEN event ™, JX 462N &b vl i % o

B “batch control” , fuifFfik—AN4k [_valwet || = J___0.0000

A AGUEIF, 35k, Online Analysis | don't copy l
[ 25 B A7 A B o LI
AeRkALAR T Protocol Editor MOnline AnalysisZ [ f2 .

Value 1-16, User 1-2: %4 RZ8MA S48 H/PSH0T/E
Configuration windowH5E X,
Refers to the global Values and the User Parameters.

Operation:

. on manually entered values: =, increase by, multiply by, divide
by

. on Items: = item, inc by item, dec by item, mul by item, div by
item

. on Parameters: = param, inc by param, dec by param, mul by param,
div by param
. on global Values: = value, inc by value, dec by value, mul by value,
div by value
. on Online Analysis results: = online, inc by online, dec by online
mul by online, div by online
Value:

in case of constant value: T-ZhiiA w4k
. in case of Item operation: #IAZHID, ffilill. ” E CFastTot” >Rik
BB (BAME PR A ) « X T {7453 #control Ids, 5%
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W

increasze by
multiply by
modulo

keep

= item
inc by item
dex by itemn
mul by them
div b item

= param

inz by param
dec by param
rul By param
div by param
= walue

hz by valus
dec by walus
rul By L
div by value
= orline

he by anlies
dec by arline
mul by online
div by anilive
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FModifying Dialogs and Controls on page 19,

in case of Parameter operation: iE£f—"ZS%.
in case of Value operation: M1674mArEPiEFE— .
in case of Online Analysis operation: MI16/NTEZHT4E R pikEE—14.

Copy:
don’ t copy: WAHH—LHEAE.
copy to item: #5UIAUEZEIFREMKH,
. add to item: BINBEIFECHISH.
. multiply to item: FI¥U{HZ:TITEAILKH

8.3.2.31 Switch Window
JEIEFE A B Aty B LI

W Switch to ¢

Switch 2 Amplifisr
Switch to Replay
Switch to Protocol Edicor

Switch to Pulse Generator Switch to Oscilloscope l
Switch ko Configuration

Switch to Online Analysis

Switch to Onling Windowe 1

Switch to Online Window 2

Switch to Parameters

Switch ko [0 Contral

Switch to Fhotometry

Switch o LockIn

Switch to Solution Base

Swit ch to Motebook

Siwiteh to Macras Editor

Window

OSkip  Delay

8.3.2.32 Test Pulse
iZevent WHZSE PAT—ARIKH .

8.3.2.33 Trace Buffer Hoo=z i .
e O Skip Delay -
Source Trace/Buffer: iEFI{EMNsources

Operation: W[ LLi%$fno operation/ Add/ [ Source Trace-1 || __no operation || __Bufier.1 |
Subtract/Accumulate/Deaccumulate{f. Beleery Bty
(Destination) Buffer: £+ —4>HIfBuffer. O Scale Fac‘mr Oﬁset
Replace: i Hbuffer ki Ftitrace. O Update Display O Update Analysis

Clear Buffer: i&FRxHI¥Buffer. .

Scale, Factor, 0_set: HIF&E M REH W KbrfbIBuf fer.

Update Display: HUBrmids & A H fBuffer traceffJiEiR.

Update Analysis: ¥ HOnline GraphsH ffjBuffer tracefJ#EiR.

8.3.2.34 WAIT VWait
S (R 2RI, O Skip Delay
. Absolute: fERT— A event JEkSHissis— Wit 1y pe

ANGEE I TA] o
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. Relative: TEHT—event[FI5LRr &l oG 55— 45 (M ZE IR I (1] (51 i in— AN A4 R (1 L3R e
&)

. Resume Icon: %f§, HZ|$% FResumedZ4ll . _
. Key: &:4%, HIVMIAIEE I, frarpl | VWait

‘ UL IR O Skip
FION—/NE . BCE mark /TR BE I . wait Type | e I
. Comment Alert: ¥ B /n—ANArUEss 4 iR, PRy
7 25 AT B comment SCAS . This comment B
will be used as long as no other is given., (11i:?2??)
8.3.2.35 Write Icon Value
u [Tltle] [ItemID] . [Valuej *%ﬁiﬁtﬂfﬁ% Yrite lcon Yalue
Tcon[fI#{E #Notebook O Skip Delay
Title | |
Title: Ttem IDMTitle, I LSS H AT tem D | | @ LF

P
Item ID: ME—[KTconMFRiREF, W 4EFT HIcon configuration dialog AT, (seeModifying
Dialogs and Controls, page 14) .

LF: 4LF=on, Bi— linefeed {55 . LLI:??7
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9. Pulse Generator Window

PGF Tl ARSI 1 b 2R 1R SR A1 o U R 45 A AR/ ESeries.

1015
@& 10 » 320 Hnf 13 Sine )40 Tals ) & (NEECE0E 6( Repeats [&[5]
Pool Sequence | TestSeries | (_LIST ) [ COPY ) [ MOVE ] ((UNDO ) [ DELETE )

Timing Wait before 1. Sweep | Checking EXECUTE
Mo of Sureeps Sweep Length  Total 40.00 s 2000 pts

StartSeq
StartTime

Stored 40,00 ms 0 bytes
Channel Length  Stirnulus | 40.00 ms 2000 pts

Stimulug -= DA, Leak AD Y Link Compr. Points Store Zero  Leak
StimScale, Relative u] Imian-1 A 1 2000 o 1
absolute voltage Y'mon-1 Wi 1 2000 ]

Sweep |nterval
Sample Interval

Ooao

a
[m]
a

Segments [[<4] © Store 1 HStore 2  [EStored  EStored  OStore s  OSior
Segment Class Constant Constant Constant Constant | | “Woltage Clamp

Waltage [m'] Filter Factor
Duration [ms] 10.00 | 10.00 |

4.0 (12.5kHz

Yeincr, Mode Analysis:
Viact ncr. [ —
t-incr. Mode

Rel ¥-seg
Rel f-seg 2

t-fact.fincr. [ms]

Draw: Active Channel, all Sweeps] Delay: DA[0.00s | AD[0.00 s | V-membrane [mV] {display)
[0 1 O SetlastSeqg Amplitude

Leak Pulses
Mo of Leaks
Leak Delay
2.00m | Leak Size
Leak Hold [rm'/]

_. : . : _ : .Traces

9.1 Sequence Pool

Sequence Pool: #i—47 /& HFF4Pool . IXELFHIK H*. pgf L1

[alla] 1] I 1 2( 7 13 Hinf ] 4[ Sine ] A&[ Tails | GBEEEELEE
Note: IS EA W HIIIPGE, PME B —MERA . U A —ANEHIEUT 5], i Test.

B2 (75100 LU EA 1751 4% U1 (Copy button) , B 7EPool 2% W AL i B i — N7 471

T RSB, 6 /NPGERAE G (Save button) . BN T, W1 BURAREC A, pgtE 4B
H, #F34EConfiguration window P {E—L8ik & .

9 9 Poo] Peel (LOAD | (SAWE |
Load/Save: U NFILRAT AT I RIBEF A1 o T 45 X ANPCRIF SC 4 .

9.3 Sequence Sequence | TestSeries | [ LIST ) [ COPY ) MOVE ) [ UNDO DELETE

Name: 1] gmf 4RI FHIM 4T

LIST: 30—/ Series(Wi it AFINotebook window.,

FIHIZAN LI, AR A] LG BIXAN 712 el ke 1), 76 oA e i b mT DA— P 4t
—APCFARE LLT

PGF-stimulus: pulse, Sequence: 4 — polarogr

TIMING:

NumberSweeps: 1, Averages: 0, Sweeplnterval: 0.000 s,
Samplelnterval: 10.00 us
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Wait before 1. sweep: FALSE

CHANNEL: 1, channel 1 time.

AD-Channel [A]: AD-6, Comp.Factor: 1, Comp.Mode: 00000000,
CompSkip: 0

Rel.DacChannel: 1, Rel.Segments - X: 2, Y: 2, Write: TRUE,
Holding: 0.000 V

LEAK SUBTRACTION:

Rel.DacChannel: 1, Rel.Segments — X: 2, Y: 2, Write: TRUE,
Holding: 0.000 V no leak pulses

DA-Channel [V]: DA-3, use StimScalerelative to Vmemb
Amplifier mode: VoltageClamp, Set last Seg. Ampl.: FALSE
SEGMENTS: Voltage Duration VFact VIncr TFact Tincr

COPY: SZHIARi P B3 — M E WA E . A —SFT R4
Note: BIECIBI/FAINI—5E1E. J—BIEBRTT— N ERFII A, B,
PFEGEMXBKEE.

MOVE: JF¥41AZ BB IR E o T B4 A B A7 B 1K) 55 o A% Lh e nT T 5 3 MY P S TR E B T4
6 EHL, B EHHESIPool .

UNDO: % H FIk$I FFPulse Generator window PARAAIIEN.
Note: HICPHZE KR, T BB b A 4E . 241B HPME XSS MOR R ARAE, 234% 10 B2 B ARAE
PGF-Pool,

DELETE: MPool il 41741 .

9.4 Timing

Timing
Mo of Sweeps
Sweep [nterval
Sample Interval
Timing:
. Wait before 1. Sweep: SRFIPMAEEGIX N sequenctZ JGfHPAT Z i Sweep IntervalZy
E RIS 1] ]

StanSeg| 1
StartTime 5.00

200 ps (50 0kH

wait before 7. Sweep
v Mo wait before 1. Sweep

. NoWait before 1.Sweep: W 3ZHIFFIAHATIX N sequence, ¥ AllouLantimious Rediaw

. Allow Continuous Redraw: %&FEXANIEINA] DL ARVELERAE FAIRLE I 28 B R Fh e 2 B s 88
/M TR sweep K 2 LRP AT 1% T fiE o

No. of Sweeps: HiE "/ sequence T [¥sweeps/tIFH .

Sweep Interval: —“ sequencellJ 55— sweepfi —NEEFF I,  HITEARAR VT 5 H 3K AN IS [A) 14
A ZIAD/DARZ 1 ARG 56— sweep FF U KA o F—Nsweeptd 1L — N sweep 4l K5 25 471X > sweep
interval F-IFLG,

Note: PUFF i BUR AJGENTHAENT . 1HRFH — 1 BDHIEFF/TH], Mt “Sweep Gap” , K5
R o

Sample Interval: SRFEIFG. EEES Hs (200 kHz) (RE—ANEKK) . &182Es 1 s (1 Hz)o
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Note: IR FRHIIRGAR T UUE TFRBKR FEL— 1 EH /5, PUS IR 5 BEFFLENT F 7 1]
JEr PR EZA LI H A

Trigger Mode: M5Bl AR 75 sl il s — ARSI TTLK Hot Trigered
M . BB E Not Triggered, XE SRz, ¥ {'?999' g s Loge
Mot Triggored: AL, e ey ™
. Trigger Series: 7E—/sequencellIJTETFHE Mk ES . :

. Trigger Sweeps, Main + Leaks: A>3 BKIMFIEA BA F I Bk b 4R 7 B A £ 5 o
. Trigger Sweep, Main only: —/MiKiE S Rfil i 56 8 Sweep, CL4E F= ik A ik vt

Start Seg: WA Ml ANk T UAKIEL .

Start Time:fEJT4rBe A BB I ARINZ] o
EE: Start Seg and Start Time SIE T REHIHIEMBEILITI A BFits. MRIH 62
SRR HI KA o

9.5 Check and Execute SIS ( EXECUTE )

Not Checking / Checking : ZEIkE T &I & A RKEES ST G .

. Not Checking fi44, Xfsequence FIGVAMER AR 1. A HIATZFME MO — e B D
IR 2 5 I I AR O I (48R B Jm B B AR 0) ] DU %35 T e O A vE R 2 o

. MChecking AR, (FAIXBAMEEHSS ESEMER A . R M NAE, W5 (16 ok Zng
JEE I, HBEM. fEE—sequencelM 4B 2 /DB —Kchecking, FEHATHIRAT

sequence i th#checking.

Execute: SR AT sequence « FESERE T2 KAE G, FEIPAMIRIAIBIPCFE 4. IXAF
A L E B i i sequence B EIAS B BT A5 BRI 45 L, i AN F AR i 14

9.6 Sweep and Channel Length
Sweep Length: Sweep[JFFLLK L. tH—>sweep T Em K P trace (FEEELASE) K HE o

FHIAS, R4E, BEs SR e BT 11 sweep K BE R A7 it 1 e -

. Total: FmKMtrace e BHrLLfa), PlmsHl points,
B WERE AN sweep/FET T RBAFFESH (Max. Sample Points, #EConfiguration
G RE), ST EE . WRHELUERRFEFFREE K sweeps, FEfEConfiguration
B ax. Sample PointsZ#.

. Stored: FIRETBAEMMBIEFF KL . Sweeplf A/ Nbytes FoR.
YER: BRI FELEREN B, 24 E TStart Seg and Start Time.

Channel Length: SZFRDARIMAMIKEE . XAl HE/NT-sweep length. flfle. g., a short trigger
impulse.

. Stimulus: FTREFMRIPLE T HFEFLENT, Pms and points&in.

9.7 Wave Parameters kiare Parameters)

WERAEPE A FA P K R BUE R T IESL AT PR, MIAE “Checking “ 4] 5510 2 LKA
Ml RXAVHREBIERE, BRI YA .
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B AEAE PP ] RE PRk -
. Use as Simple Sinewave
. Use as LockIn Sinewave (753 {Fi%Configuration Window# HI#$] JFLockIn feature)

Mi%FUse as Simple Sinewave, XLEILITHIN: - . ,
Requested Freq. : Ji7 i b B . 2h

{EATE G, — HWave Parameters #RICH], s | Mse as Simple Sinewave |
B[P A B S A Requested Frag. [ 1000 Hz |

Actual Frequency: WA7H: LA AT gy, x| ARtalFreguency

55 AT B4 4G O . (1%, Actual Frequency — | Fointsd Cycle 20

MR Requested FrequencyZ . Actual Faak Ampl. [mV/] 100

Frequency #&Requested Frequency[tJpE#i.
Points / Cycle: FEAMMIYKIEIIRAE A M. XA
BHETHE RN, ANaednif. L8 MK R

DLRAE: ] B

Peak Ampl. [mV]: JIEIREE. JEWEUEE—F,

3% Feuse the sinewave as LockIn Sinewave,

K T AR (R 228 T HE B | Use as Lockln Sinewave |
Cycles to Skip: 4IF8ZIII—ANBTFIERS, <& | Requested Freg 1000 Hz

A G R AR A R Rk Actual Frequency [ 1000 Hz
PTG . g T 5 R A /ECn Trace it Peints # Cyele [ 2 ]
ik, B AR ESZ BT aa B J LA TF 5% & Peak Ampl. [mv] oo | Checking
W, WSRO HR BB I, WRASKLE— | Cyoles to Skip 0 |

FEL A R R Total Cyclos 5
YEB: HEEBET — R, Note: A value of = “-reversal [mY] 0.0

1 Cycle to Skip is recommended.
Total Cycles: ATH HIMKIEH

V-reversal [mV]: i&H T-Sine + dc #x(. B TDCHLGH TALEAL THERLHER S50, 204
W reversal potential (see Gillis, 1995) . XFXAFHEHK L, V-reversal fz—P%
FLYHLA, ] ANV-membr [P HL P RERHEWT Ok, & WA SRS FR i B A W AR
ARSI R AR S — N R R T (SEBR B e AT (IR ) , nT LA B V-reversal lIXANHL FIHE
LA . W RCIRAG, XN E S EAEHAIRS (ecritical) .

Note: 25CmHENEH HLEHI R FE B FHAHIE, —MHV-reversal [mV]=0, XfFEZE
BIFEFLockInfHg B, 5548 “The software Lock—In amplifier” on page 223, 1 “Using
the LockIn Extension”
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9.8 Channel Settings and AD Input
Stimulus -= DA Leak AD Y Link Compr. Points Store Zero Leak
| StimScale, Lockin [ Imon2 AT 1 2000 | = [10654
' v 2000 | = [ §f

]

O

=} AD-0

Ch-1..16: WERANIEM. Sg 521, ILAbIE SR AT [RIbEE Tﬂﬂj‘wa%%ujziiﬁﬁ{
A*Bﬁn\fmfﬂ WEDA%UEHE’J}%T
B “channel” E[TH FDAREEH .

ADIR 4y SRV B ADS A 1 JE 1 - DARIAD ¥ B FE A | H ARSI AY . AEAD ¥ B H AR E Link °] LAHEAD/DA

BEFGEE R, IR LA LN AD % A FIAH (] (DA IR 2k 5k o
Da-2
v Stirn-DA
[orgs-a"
9.8.1 DA output channel settings o
DA: FH T HIMAMIDA-TE B A 20452 . WS EFF T StimDA, fEConfiguration DT
windowH ¥8E Pl M Bk . NIHIAIFREepc10- BN #S 1) —Le gk I . of
Dig-out [word]
. Trig-out: fillk#HiH., e
. DA-1, DA-2: M. o
. StimDA: FRAEMIH ot
. off: WATRIMARL, BRROZIEE . Dias
. Dig-OUT (word): #¥Output. . EEE
. Dig-0. . . 15: FF . Dig®
Note: FIFEPCI0-2/3/1, ST DA-BESHBHIEA G TREH: Stimd | B
ABAHIERN FE— NI BRI B, KA DigH11
P
Dig-14
Dig15
Unit: frHm g i H vk S 00y, g R “v7
WwH “A” . Skim to D&
applp StimScale
Stimulus—>DA: HIICRN SE PR AN 1% 2 7] 1) 46 rlative bo Y-memb (8] s )
10mV, 1 552 s FROASS AL H PTG 4 1000mV) o Inad fiom file template
. Apply StimScale: f& FFRuERI S, uee for Lackin
. relative to V-memb: AN T-Vmemb K5 ise for Photomety 5

. load from file template: MREAR AN ST H LE«%UE’J&)H’E#J%U#‘%I
chapter 26 on
page 309.

. use for LockIn: LockInfIHFuki®E .
. use for Photometry: JH T-PhotometryffIiikie E, £ BLIIIE & AT ynm.

WA A # B %L, KA “absolute voltage”

Leak: WIAGERE T, R thIRIAR (leak templates) , TJ LABRI s 6 F 92 RE 10 AN O T 9k
BOE o VE IR BE 5 LR K o

9.8.2 AD input channel settings
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AD-0

AD: FFHAIAD-E 5 AD-1
WE: NI E X epc10-2. o=z
. AD-0..2: AD-channel. e
. Vmon: ﬁﬁ?ﬁij(%%ﬁﬂ%@ %E%}E%ﬁo Yrmon-1
. Imon: FTTHCRAR LRI LG AL 45 o v Iman-1

. Mux: VEBIBORERAI AT IR (Filter DHIfES. Mz

. Off: WHHA. o

. Virtual: BREA. — D EMtrace MEHEA L HER HADC, #lk H AD-10

“Import Trace “, B{FELockIny=A K% AD-11

AD-12

. &D-13

. Digital-in (Word): #FHiA. LD

. Dig-0..15: HFHFHNEH . AD-15

. LockIn values: fEfifiLockInfRr#R%UE, H1U1Cm, Gm, Gs5F — g
LackIn_CM At

LockIn_GIM ~e irtual
Lackin_GS I
e Y VTG, BRI 7 (OB, gy Pened

oden s S AT T TR, RV Do

nckIn_| Dig-1

LockIn_Avg . . o s = . [?':3‘2

Link: FHZHASKBCHORIBOE R Y5 o AN T Rfitrace  pigg

Mo BT AR L, AR BOE 2] Tl sk M trace. Dig-4

Dig-5

Compr: M NZEEAEM i 4N 1), HAESH UM HIR P IR R 467712 EE:S

Note: BEREEHI & M traces o] LIgE/E4E, FHro4E @ #ltraces. Dig-5

Compression Mode:! Dig—g

Dig-10

w  single sample
MEan

v 2-byteinteger
4-byte real

Set Skip (Skip = 0%
Set Offset (OFfset = 0)

Digital Filter

Set Defaults

Euild Inskructions:
empky

. Compression Mode:

. e . - Dig-11
- single sample: fijH LB, ARG —ANH4E IR — A 0:2_12
Bl . Dig-13

Dig-14

—mean: PR HEIRAAE G A IBR O 8 — A4 PR
R

. 2-byte integer / 4-byte real: fFAEEEMIIZETY,

. Set Skip: PEBk. W LAMERGEITAATTEEL 2 B H K8
FE— ATl RN, R ARk A R IT a6 10— 22 5. AREAE PRIk,

. Set Offset: FIFZEREL, AN KIFAEA B2 BI5EM . Fiof fsetH 4 [ Bg ) /2
o5, e TR Al b n— 28 A R o, BT R SR — M s I TR
RIUE, X e V0 R 2088 (R SN TR]) o IEof fset4B R 46 MIBE A 75 .
Note: ZEPH Tutorial FHFSkip and Off-set KGR EFHIE “RFEFHME “F
HIH DRI F

. Digital Filter: UIARIERE THTF IS, JRUAEHEER EAE T /CuER . JEWIN T &
iR Te o il Wi SkHz KRR RAEH M, AR5 FHHR4a R 710K 4, X FFEUT-0E
VA 1B ES00HZ

. Set Defaults:

TP BEE RN BB B

. Build Instructions: fVFMEAbKtracesKitH EfMtrace. FA—1F82, T LIETE

LU S8

- Tn: trace with index n
- Bn: trace buffer with index n
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- Vn: value with index n

- In: integral of the trace with index n

- Dn: differential of the trace with index n

- Tcount: value between 1 and 16

- operators: + 0= %/

- brackets, not nested: ()

»string” (45 ¢ “ORECEERAER . )

—  Yrange=real (JHE'S” :” /rB@separated by a colon ,) Yrange W& /NiKas w7 KY
MLt . Yrange P E(E 5 BN YUK EXT N o 1/10/Yrange X W 7~ # & A H 1 L A1)
R

- Name=’

Note: B4 Build Instruction HIH/ERAEIE1ZENEHFLIA .

¥
Example 1: V1%T1;Name=” ml” , Yrange=1E-9
fiBRE: Trace 13ellValue 1. FHEMtraceI4F 27 ml” , I HAEAYHIR L] 1e-9,

Example 2: V1%T1+(T6-T7) ;Name=" Baseline” , Yrange=1E—6
flEFe: Trace 1 is multiplied with Value 1 FfHN_E (Trace6— Trace 7). FrEfhtrace
M%5h” Baseline” , FEAYHILLA]E1le—6.

Example 3: I1; Name=" Charge” , TCount=5, Yrange=1E-5
it FE: Trace 1 J22EEM). WiiTracel &Hiifitrace, AT LIS RIH G, FriEfltrace
45 Hcharge, BEAYHIF LA E1e-5, trace # is set to 7 5”7 .

HEER: BR TS, AR BT e g0

Build Instructionn] K4 — Mk trace— P4 F (1able) o XN T {EReplay A 1
tracefl T — A& TR ITEM .

Points: 1Zil I 45 0 M5
Store: WAL, 1ZEEREMEIBAAE.

R : WRXER A G tore REEFE, WR/GH]sweep I 77H, 5 HIH —
P87 o F TR BB HIGroup T & X AFFHMI, AT H)sweep s FE 5K

Zero: #yHiffiZero of fsettHHEEAVEMBLNIF 5. %, Zero of fsetfE B IM—FFF4f v 5 LUkt
T AR h THaEZero of fset THA IR, 75245 E — StartSeg and a StartTime
>0, RJGzero—of fsetMALIXNEXIStartTime and endZ [A]i}4 .

Leak: il 1EFIAEfif 77 v
. No Leak: AMBwyR#EAE .
. Store Avg. : LV ECAEAE TR Y .
. Store Each: 4 AAFfREAN RN o
. Store None: ANMEAFIFEIILY
YER: RBRRIPE T T BEHATIARTF I -
YER: IEHHE BRI IE— s, BPIUIE RS IES A, I DI
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9.9 Segments

Segments [|[4] @ Store 1 [ Store 2 HStore 3 EStore 4 OStare &5 OStor
Segment Class [ Constant Sguare | Constant

“oltage [mv]
Dwration [ms]
Y-incr. Mode
Y-fact fincr. [m%]
t-incr. Mode
t-Fact fncr. [ms]

AR T AR S AT RO 1 B BB SR s, sl i Sk e vy AR S
7No

Store: FERE—BIMTES, A —/NStorelEIi, YL iZBAH AR, WA iZStore AL, ML
PEARRAE, (HAEAFH AT M traceh Lfile. —ANARAFE BN RE L StartSegment B — b
Y-segmentAH M B o K TAEHALEE B N 2595 S [ chapter 25 on page 305.

B TEfEHP/ nf#k (see section Leak Subtraction, page 159)Ff, FErEHIEBAGE/H
FP/n template. BUE, %9 T 5EHIBIH, HEELENFREEZEAZEBBA—PSPEFE
B IGIERT 5B . BB HIFFLERT H] [ 24 (E 1< LI P s . |

FIRLEIFA ) 3 B B P/ nf5 5, P/l pE TAE. (111:292) v gﬂnstant
amp
Segment Class: BMIZEMY, £ LU FFP: g;;f;“”““
. Constant: ﬁ%&mﬁﬁﬁ‘]&o Square
. Ramp: AVEL, WA BIRERIFE, FIABLIE. e
. Continuous: 15/ NEZELKEE. Duplicate
Note: REBRITHIBT FERELLEL. Delete
Duplicate. ..
i Segtment Class | Constant | Ramp | Sguare | Deste
. ine:

HIESZEF B I8 R I AT LAfEWave Parameters A2 Yo
. Square: HAHEHFERIB. EEERE I LIfEWave Parameters H g Yo

THERBEAH THAEFIFMERINEE, "TLLARERB R .

. Insert: TERAMZE BRFABNIA L) BN BB (B Bkt a= 0) .

. Duplicate: ®iil, G COEEFMIBIIEIA, NS E .

. Delete: STZIMIBRPTIEREN B,

. Duplicate. . . : G —YEMZEIA. Howmany: VRE 4 NALEE DL /DB, IX U
BARITE BT MR . Bl E 4 TABC 3B, AR ERFIBCE. " @B, A
Duplicatefir?, #XJhfrEHow many# %I A2. How often:fg e B HZ /DAEIA,

. Delete. . . : M ZIMMERYE € BH M.

Voltage: XZVCHI NS A, —ANBITHIE A LUEValueUE (mV), , ] BLZ&Ho 1 dfi an fr
Rz, BE T LU ZEPGFZ 4R (p1-p10) £ fH

MR JECCHT, Voltage fieldfGE:ISE LRI 2 A1k,

MFEF e Photometry stimulationlf, Voltage fieldiltili yWavelength (nm). ,

Duration: BUMfF£Lif(a), Lmsilho W] BFSEMEEA . POFSER (p1-p10) B E B AT H]
5k, JXI, B ARS TR A R B4 S N TA] S R 8] B P A KA

val / hold / pl..10: W LLBEEHH.
. val: FRUEEE.
. hold: VCEEA RS 4EHr AT AEV-membrane. WIHIEMH FPhotometry, NI4ERFfEresting
wavelength,
.opl..10:  WEIXIEE., KL TIXLEGE parameters pleaseffJfHi%Z ¥ chapter 24.2 on
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page 301,

V-incr. Mode, V-fact./incr., t—incr. Mode, t—fact./incr.: Z[i NI Increment Modes.

¥ |ncreaze
9.10 Increment Modes 0
S S v |norease ECTEATE
H AN Flincrement modes. MG 8 E S HL -

. Decrease Interleave +
Voltage/Duration, V-fact./t-fact and T nin < Intel
V-incr. /t—incr. . #E WPt KRG HEIT AR e _ nisre avs
PEIEPEM Increment mode e i F i il . imiEiS=ie Bltermate

Alternate Toagle
Increment Mode: XLERIA e T BIMILIEIT. ~ t* Factar v\ Factor
[ L6 sweeps A i : w dt " Factor :
. Increase: MiJp&: 1, 2, 3, 4, 5, 6. o' Factor
. Decrease: MijJ¥&: 6, 5, 4, 3, 2, 1.
Interleave + ascending interleaved: [j_EffiAN, 1, 3, 2, 5, 4, 6.
Interleave - descending interleaved: 6, 4, 5, 2, 3, 1.

Example: WIHRAREGEIN T —/~6 sweepsHiseries, M—-40mVIT4h, iE10mV, W4 FHIMN
& —40, -30, -20, -10, 0 , +10mV. I ZEInterleave—, MIAHLHH¥EZE+10, —10,
0, -30, -20 —40 mV. .

. Alternate: #—/&Ja/#® /BI¥CE . 1, 6, 2, 5, 3, 4.
. Toggle: LAZE—ANIFMG: 85 AN EIGE 85 = A O 2 8 ARG e 2 fs i & .
Blin—A6  sweepsffl, M10mVIT4E, &K 1mV, WEH K. 10, 11,9, 12,8, 13 mV,

Logarithmic increment modes: X}HIEEAER,
. V * Factor: iZMiAXEIEIE T — 1 sweepM k. BItk, FHEAREZ0. MG
B E182 50k: Vi = Voltage *  V Factor' '+ (i — 1) ®*Avincr.
A E R DLE0, BTG 10mV, Aviner=0mV, VFactor =2, Wit A 10,
20, 40 , 80, ---

AV % Factor : 1Z#izF, XEIGEIE LM E, HILHEAGEL0, THEAZN:
Mm% Vfactor = 1: Vi= Voltage + (i - 1) * AV-incr
WiHVfactor!= 1: Vi = Voltage, Vi,i>1 = Voltage + AV-incr * V-Factor' ~

R T 4E ) 0mV,  AV-incr=ImV, VFactor = 2 , WHiHA: 0, 1, 2, 4mV---.

JAART s 35 B T 773 T 0 5 B XA o A

Yoltage Clamp l
R

9.11 Miscellaneous Cltor Factor

Common Timing / Separate Timing: I4i%+¥Common Timing, FIF il 50 _200_Hz1 ]
B BCHRAN 2 — AN ER AR [A). WSRIESE T Separate Timing, FrAMEET | Analysis:

S I, A5 AN [RS8 B ) B I AN | ram
Cammman Timing Rel }J{-seg 2
v Separate Timing Fe| T-SE!Q 2
[Break if = | 1.00n
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Recording Mode: icsf#izt. HIHUT 5 # R HIVCELCC,
. Any Mode: FUVFZRBH T PIA A, #lanfor Photometry.

. Voltage Clamp: PFRHNZANPILEEH TVORER . ) P40E S PR mV, Holding XMW A
V-membr . U015 EOE I —ANDA, HI¥IE S 4 Configuration T % ERIVC: Stim Scale factor
Frfl o

. Current Clamp: FRFZIRER A T COREL o JI3%ma B 547 ApA. Holding %} 4y I-membr .
SR AT CC-Gain, Wi S HIOE I —NDAK H ,  HIBUIE 9 Configurat ion ¥ 32 11
CC: Stim Scale factor¥nft.

Filter Factor: X/ Filter Factori@T] JT'EPC/10. JT T3 MM SREEZR I [ Bk 2 (75
fEConfigurationf AT 4L HAuto Filter) .
Example: fR%FFEAIFESample Interval = 250 Ms (4 kHz), Filter Factor =4, , #Ef7#1JE
WA R ERE S = = 4 kHz / 4=1 kHz.

Analysis: #IAN—/Online Analysis/jik, ZIVEAERFEZ R AT . T E/EOnline
AnalysisE A iiEAutomatic Stimulus,

Relevant Segments: AHIZMHIBL. Rel X-seg (MI1FX-segment) $& & —ANBUE NFY 5 2041 s 110 Xl o
Rel Y-seg (relevant Y-segment) f5E /5 4 #7 FH IIYAl, 191 G e VA £«
ST IE—Ph-infinity curve, Rel X—segh 2 nJAZH K [ 45FE, MiRel Y-seghV 4 & Hen%
1iff o VAL PRT I o
Break Condition: XI THREAHCRAEMMBILIF K trace, ATLARE A4 ffbreak.

. No Break: X/ trace® fHbreak,

. Break if >: WIHCRAEMEGE K T4 2 HUE, Wi RE.

. Break if <: WIHCRAEMEGE KT EHUE, WL RE.

Note: FJBI#FERIRE I REER)FIRGRAF 50ms. .

9.12 Stimulus Template Preview HlJ¥AEAR 7 i

i m - - N e omm mmmhy ---- - —— - - -
P DR R R L T (I DL P T
1 1 1 1 1 1
S SO SN A U NS IS ) NS S
1 1 1 1 1 1
1—= === - — - — — = R — - - - == === - F{---=-4+---
1 1 1 1 1
fmmman- == e mmm T TS Y ==
| e | S i S PSS e L ---1__
1 1 1 1 1 1
1=--=-=-=° —=-=-=-=-= r==-=-=-- L T ==-=-==" r4---~~-7177 71
| == ' - ! Ly L ke = e = d = =
boo X AD0mes L 200mY NS ; !

SER G ﬂuﬁﬁ*?ﬂ@ﬁﬁmﬁ@:ﬁ%o BT 8 — A sweep, HAthsweep#E L L. R
Jok bR T DARR T, Bl AA L) H R XA B 5, I H IR — UG N R IR A R o Z0 L TR B MY Re 1
Y-seg. JWIEMIARMELESZEEDisplay>Label ing>PGF-Editor Grid.

Draw: M —PFIbR IS QT B T ST K -
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v [raw Active Channel, all Sweeps

Dirawe: dctive Channel, 1. Sweep
Crawe: &l Channels, all Sweeps
Cirawy: Al Chanrels, 1. Sweep
Ciramy o Carka o

. Active Channel, all Sweeps: W/Ri%&NIH M KT sweeps. WIHRARH T increment modesft

FEVRAT XA 7R 7

. Active Channel, 1. Sweep: B RVEENHEHIEIIEE—sweep.

. All Channels, all Sweeps: W NFTHIHEIKHTA sweeps. WIRARH T increment modesHE4f
PRAEHIEAN s T .

. All Channels, 1. Sweep: /R HETIZE—1 sweep.
. No cartoon: N7~

Delay: 7~ HABDA% H FIADS N NAHNE 25— DA% o AR ZE 1R B[]
Delay: DAl 0.00s | AD| 0.00 ¢ |

9. 13 V-membrane
V.membrane [mV] (display)

[0 | O SetlastSeqg Amplitude
V-membrane (mV): %45 f W AR MIBEHAL. B IRE TUE BN 2%, FLE)
CAARAN S S I 1) RS VU (i o 4 PGRAR SLA FRRIBACC IR, 282 0 58 HL R 2 8 i ik
SCAFA IR AT, RS HITEOR 23 R R R A TE K

Set Last Seg. Amplitude: HIEHIZEINA L, MEE— D sweeplfIRKE, V-membrane H &K F—
ANBHINEE, BlhnoomVe JEHE, %A A BIR AL .

R ZIETIEStim to DA setting relative to Vmembrane NFEZ.

9.14 P/n Leak Correction
No. of Leaks: HJ LA E F=M AP/ 0k .

Leak Pulses

Mo of Leaks 4

Leak Dalay 100, ms [ Leak Alternate |
Leak Size 0.95 [Alt Leak Average]
Leak Hald [mt] 120 [ wait = abs. hold |

Leak Delay: iX/j&—/NEFFIFIR], ZEIREUKFR] ko 2 18] o LER IR SR 2 18] AN A 2545 6 A]
iR Leak DelaysE i, WIP/nfikidE = kit Z fi. Leak Delay>=0, WP/nfikifdr EWKIFZ )5 o

Leak Size: ¥ /bkyAH XT3 ko fryme 2

Leak Hold: & s /ikid it frder A o

#¥-: fikLeak Size =0.25 , WX K H=4. X% =5 — N MAHP/4 protocol, £
AR, RS TR K R B S KR 1 /4. ARG MLEIP /i B, Leak Size=1/WiRMksh
o FEPMH, XK ALET, WkIESMRAREEHL1 No. of Leaks * Leak Size) KAx
1k
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B RN Leak Size and No. of Leaks , HIUIZCE(FERIL, (HEGIRFHIFARE A
BB 8 B 1 B o

Leak Alternate: NS iZIEIN=0n, NI&™=AA8 %M i IR TRk o

Holding — J:L
—I—I—|:|— Leak Halding
Leak. Doelay —|:,_ —I:,_ Sureep Imberual

Alt. Leak Average: iZMEUZEE 1M E S5Protocol Editor FffJAverage functionif %K.
Average function e —sweepll— X H MWL E, JHEFHE R £ . Alt Leak Average
PRI IO 2 AT AR AR A () s ok ot 17388 o & 16, @i Protocol editor HHIF-RAIIKR
Hoed, Ma2ndfAth PIJHEAE Rkt AR R BB . (111:29, T 2EAF)

Py Kb e A B A F-holding#Leak HoldingBkAR I /™ Ak () LA HLIR -

v wal = abs. hald

Wait: :

= rel. hold
. wait = abs. hold: ZEAFFHIIIIAEFFIRHL MY BIAEFEROAXT LRI | o
fZo . L . wait = rel. leak hold
. wait = rel. hold: 7E&5Ay ()44 5 rE A B B AR T ORKF
Egt{jo .

. wait = abs. leak hold: 7E&54 A )2 FF A HEAT B3 B (19 46 % T AR HRLA o
. wait = rel. leak hold: 7E&54 A )2 FF AR FEAT BI3EBE (1 AR I R Hr HLAT o

9. 15 PGF Parameters

[ m (2 p3 pd p5 [ p7 (8 3 pid
[ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

f#HIPGF parameters fF 44, MIAEH SRR BB E e X ARVFRIER B3 —> i
[ESEZ LGP

fian: YRAAE—protocol AHERh 8 I3 Be I RFELEI R o ibpl=TFah SIS TR], Hplik B4y
P B SRJELEEIA G fiip o

Z=Fpgf parameters please refer to the chapter 24.2 ” Global Variables in Patchmaster”
on page 301.

9. 16 Macros
[(Macobefore Series. J | [ MacroafterSerss § ]

W f"-'1 S0 I:IE!II:IFE! I:; E!”E!E:: v Macrg aﬂ;e[ SEIiES:
Macio before Sweeps; M acm after Swesps:
A LA RN HIHUT 515 AN P Mmacros .
. —PmacrofE B SeriesilisweepZ HIHAT. 53— MNMEZJEHIT .
MR, HREHIT A7 Mmacro, W LAH R BEE R @M —Le 8, 4 W1 SUR /s i a4 A 14
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9.17 Error Handling
WIRPMAEPGR B A G R T A G I IEUE, SESRA P SUSX S, T2 M0, B8
1o WERTEMR YR, AL 85 MR N— M RPGF S .
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10. Configuration Window

WEAMBSEIRIE, SRAEE, WoRyE, g, A, 8 SO . X3 B Al (E*. set
filesH', B4 &Patchmaster. seto BEANH AT LU %, set SCFR e & H kR i #E

PR -
YER: * set B ITEYPUTir TS0, X BEE LU A [AIRG*. set XAFFHIBLERE
SPM,

Z" configuration: PatchMaster.set x|

[ save ][ SAVEAS.. | [ Default Settings |

General Hardware T Files ] Display \] [0 Contral T Mizc. ]

EPC10 Amplifier Serial Out Mone O Auta Filter
LIH 1600 Sound WIDI Sound B Zap OnCell anly

Lockln Oiff O Probe Selector
Fhotometry Mone

W Stim. Scale 0.100

CC: Stim. Scale 1.00 pAdms

Current In lrnon2

“oltage In “mon

“ermernbrane Out Stim-DA

Test Trigger Out DA

10. 1 Save Settlngs[ SAVE ] [ SAVEAS .. | [ Default Settings |

SAVE: DIYHi 144 7R A e B A

SAVE AS...: PA—ANFrif 4 ORAF i B ST

Default Settings: ¥ 1 B AL NI FH A MPME B o {5 BIX 75 5 517 i3 2PM.
YEE: REHLOADEETL, BAPULSIE 50 LU RUFSER I . Bl 29 T/ 5 —1 2
B, FERBHPUR 5. XM B, GitRAEH Al JPatchMaster. set (ZH, PU
FEPWEFEGL TS T) o 275 » PUES [ 1RBE— PN FETHG*. set AF. 15 7] LU kR — 1M+ set
XAt BPatchmaster. exe XfF L, XFEPUBLBEH AL EHI*. set/d 5.

10. 2 General Settings X E

10. 2.1 Window Scaling & & LL{]

Window Scaling: % IR LB (AR BTAT HEAFIRR/N) R A IO G K. 24 s 2 RO AN K
A DL RE AN T AR R LEAg] o OB AR B AR A I BT S8 BhPMA REAT AL
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10. 2. 2 Memory Allocation
Max. Sample Points: W& —Mtracem KINIRAELE (FIPGF  [Max, Sample Paints 52144 pts
AR fSweep Lengthtb#) « 145505 v F N AZ I BRI o Max Stim. Traces ¥ Paint{ 5 [262144 pts

Max. Stim. Traces x Points: I K[HlitracesiIEH LA A KEHE S ZS%82 7 H
WA P B I o
YER: 2R Max. Sample Pointstd EZIRIR, HFAJGE B MiMax. Stim. Tracesf)#
HLUEH A 7.

10. 2.3 Minimum Wait Time H/PEEFRFHTE
Min. WWait Tirne | 250ms |

Min. Wait Time: 4HATEAN T EMEIAIUIREE L Nsweeps[fseries, BiFHProtocol Editor
HIEIRRS, T B A IE A BB )R T U IX S g /E . ] LB X NPMAR B A s 1]

By T ARUERAE T sweepME M HEFFAE ARSI (0], R RS ffMin. Wait Time, DMEFT
— A sweep UGS RERE M . AEXANSERFIT A, 28I Pr A HARRE P I8 E . xS 5 nl it
Protocol Editor[fJAcquire Properties event¥ & .

10 3 Hardware EPC 10 Plus Amplifier
w EPC10 Amplifier
ERC 3 Amplifier
10. 3.1 Amplifier and Digitizer Selection EEE::‘:&UW

Amplifier: MIXAMFIRA A IEPEEHFIBONAS . PMSZRFUT R UK 3% EPCT ArvplFist
. EPC 10 PLUS Amplifier: An EPC 10 PLUS Single, Double, or Auxan-200 Amplifisr

Triple amplifier. EPC10 Amplifier Telegraphing Amplifisr
. EPC 10 Amplifier: An EPC 10 Single, LIA 1600 Demo Mods
Double, Triple or Quadro

amplifier.

. EPC 9 Amplifier:

. EPC 8 Remote:

. EPC 8 Local:

. EPC 7 Amplifier :

. Axon—200 Amplifier : J=T-3EZ5F15 T8 [ftelegraphingil i Lookup tables<> H3hiH
No THHE H T/ HEL A AR 2510 B8 Fl tel egraphingiE B AE 18 2€ IFAD% N 1B 75

. Telegraphing Amplifier: HAthHf telegraphingft 11 iT-shiBkas.

Digitizer Selection: ILALRIEFFEIEIAD/ADFEHES . Y ggi;
ITC-16 LIH 1600
ITC-18

w 1. PCI-15 hoard
. LIH 1600 2. PCI-18 hoard
3. PCI-18 board
. 1...8 PCI board: unSA it —ANn] el -RAEEFE3  PCI-18 bz
Digitizer, #i4tset-upfF . PCI-R AR B X, S
epcl0:PCI-1600/epcl0 plus:PCI-18, 3. PCI18 hoard
2. PEI-18 board

. USB Card: InstruTech’ s USB-16 /USB-18 #:1, ®[i#idUSB2. UsE Card 0%

B:ITC-16, EPC 9, ITC-18, or
EPC 10 PLUS. WM TIXFERIHE L, 752/ A AR 2,
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WA T TelegraphingitUK#%, M—ADMEH i Hgain and/or bandwidth settings, RJGHR
Pi—Nlookup tabledFAT4ifih. F 7 754 0 1 2 FIAF S8 45 C ADIRL %, IFINd A i)
Gain/bandwidthZA%. XEE¥ EH#S AT LALEL/0 parameterif s,

ZIEPMIF AR L T — S Tl K 28K Lookup tables. WIARARIKIBOKZRAAEIX BT, HEHEEPCT.
BEBER H ORI PP IE SIA A

L SREPM U FH T Bl [ B sl s, AN T ZEAD/DATEEE T o BUINF, PMASHE R GIA W4 KAD /DA

DR PEARS:, BLEN T IRZS o AZARZS T BRI #0142 S tim. Scaling
= 0.1, WARZGERIUFBONASERL AL TOMBRAR) 113

10. 3. 2 Output and Input Channels

XL E ST HRAE (K LA N T B

WS Eepc9/epcl0Z%1, VC: Stim. Scale and CC: Stim. Scaleld T-INHBWE, AHELENA.
WS Eepc9/epclO RN AN, VC: Stim. Scale and CC: Stim. ScalehZiiif%& LU
KA HIExt. Stim. Input Scaling factors.

WC: Stim. Scale 0.100
VC: Stim. Scale: VCHEI NI LLAIE 7. HRIREFEPGE  CC: Stim. Seale 1.00 rvipd
oo S, ARG XA R, LAAS B SEBR DA% H o LUt Imorn2
Y2 Epc 9 and Epc 10 FFanplifiersf/ave Stin. (2298 1t i
YWemembrane Cut Stim-DA,

ScalefE0. 1.
CC: Stim. Scale: CCHE N IHHIELLEIN ¥ . HIRIEELEPGEH 2 X, RIGHLLX AT, LA
3B SLBR DA H o X AN RF DA IR H Bl 42 1 IO 28 I CCAE 0 R Ext. Stim Input Scaling
AT REE, DALRUEPGR T FEYAL i SR B 2 it n 281 400 JHo F) e ot — 2
B Epc 9 and Epc 10 —NWYWHCC-GainfIZ4t, TLIFFETTGHIDAS H IR FR, E
AR EIRTELEH . IFHICC-Gain F5) 8 EFFMHICC: Stim Scale VLRI MmV (DAHT#$
H /&) BlpA (L IR SE S 772 i ) B 3 o
Current In: ¥8EH T HitraceADFI A . ZE i Current Gain Rtk
Voltage In: &% T Hilk tracefJADHI A IH 4 o
V-membrane Out: 353 T3 %y H DATE B .
Test Trigger Out: 5Tk s tHimss, ik & e NIRRT G . WREHT
PMIFI7R A G AR, Test Trigger Out) P AT AR FH AN K 7 3 2 I A~ 75 EEaX ANl R A

Jo

YER: R Test Trigger OutFURIB AN AL T [i—1FHiDA, ENIS T T,

10. 3.3 Serial Out
A T R IR E R AR

10. 3.4 Sound
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AT LAY E 7 A e

. MIDI Sound: FH LI .

. PSA-12: FHHEKAM)E A3 kKA 2%
. No Sound: FHFEH.

10. 3.5 LockIn
R TGEPMA Lock—1In TRE.

10. 3. 6 Photometry
IR TSP Photome try D BE, K0S B (0 Y6 YRR O i e Ho A SR AR 9O (5 5 o T LUk
AR
. T.I.L.L.: T.I.L.L. Photonics’ Polychrome, 7] LA i PMZ 3 [RIAD/ DAY il B 0 605
. DG4/DG5: DG-4/DG-5 R IFEPC 10, ITC-16 or ITC—18[KIHF i k=5,
. Lamba—10: XMV ITEPC 10, ITC-16 or ITC—18MH Tt H kst o
. pti DeltaRAM: XANERE KA Hess vl IFEPC 10, ITC-16 or ITC—18M %4 ik
il

10. 3. 7 Further options

Auto Filter: PGFE AIRMZILITRIE R MG A BB B FE ST . MALEITRBE . %)
RE VA AT A EBLEAHBOR 25 epc9/ 1055 R A TBOR A% S HF

Zap OnCell only: WIMIZIEIA R, ZapIh R R HIZEONCel 1A o X AT AARAEAE AR R
A ESMAE ] Zap..

Probe Selector: EHEKA #RkiE#FEes. (TIEMIPE. ).

10.4 Files
T‘fﬁﬁgﬁ‘: {F}ﬁj?ﬂxﬁﬁj"é‘%#%&%ﬁ%o PM’I%1E Files and Paths

FIX LR AR SO Home Path [ CAHEKAWPatchMaster\
Data File CAHEKANData\WWoMame. dat

\ . N Protocal File | CAHEKAWPatchiMasterDefProt.
Home Path: ¥r'& —/NChEHSE, 450/t rotoco ||? . atchhastet\DefProt. pro
RUSTIEN . PGF Poal File | C:AHEKAW atchiasterDefPaf v3. paf
SLookupTables, FTA & &k 344 (x. dia) ,

PR L S S V. S S L N

(
(
(

Macro File [ CAHEKAWPatchhastenEpcil.mae

YA K Patchmaster. key, W& M4 Online File [ CAHEKA\PatchMasterDetAnal.onl
DefPgf v9. pgf, DefAnal.onlfll Solution Base [
DefProt. pro® e H k. RN Batch Path |
configuration X/, PMgtEzZhigZixA~H  Temp. Path @]|
. l-egain Lookup [

}gmConfiguration file (fflliPatchmaster. set) H AR TEA G AR IE Ko
XA H T Ll i Save. . . AsThfgSs ) A (1) H sk T &4

Data File: WEHIE MM H%E. (file extension *. dat)..
Protocol File: ¥ & Procotol M AFM H3. (file extension *. pro)..

PGF Pool File: WHEPGFXHIH. (file extension*. pgf).

Macro File: i Emacro files MJH¥ (file extension *.mac).
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Online File:#% & Online Analysis fileffJH> (file extension*. onl).
Solution Base: ' solution data base files HJH%. (file extension*. sol).

Batch Path: #LAbH {45 lilprotocol sffIH%, e.g., E9Batchln and E9BatchOut (see
chapter 21
Controlling Patchmaster, page 269).

Temp. Path: TWIE[#54%2, home pathAN[H, LA/ SCAF. ZERERTH “C “Fe4liEFR.

I-gain Lookup: Hjfi¥¥#ilookup tablelfJ#%42, HXftelegraphing amplifiersf A%,

10. 4.1 General Advice on Naming Folders and Files

— USG5 T A USRI SR L
ANBATT DL R R
. BB, A Lgor B P AN RVF LA LM SCA.  (exported Igor waves
inherit characters of the data file).

- PMLAEZR IS B AR IR 3 Sk P s SO TR 14 76

. OSEE B AR EARAAAEHEKA software 3 N, DL THRFEETH4%

10. 4. 2 Miscellaneous Settings

Save Settings File: UIHZIENIARL, 7EFEFIBH I Configuration settings¥ H a4t
F k&2 G LA e s .

Verify Quit: W ZETAR, (EFEFIE H PR ) 2 B RS 0T I8 8 SO G, pef,
*. pro, *. onl). WHZIETCR, FEREFEBHEE, Configuration settings¥AMEAF.

Ask for Data File: WIMRIZIEIUATRL, A1 )3 BhINPMKE ] ) Adfe SCAF

Save after Break: WIHIZIEIIARL, KA Break il 45 I, PMAFAEEE RAFAE— N sweep
o SSZIEICRL, HEA sweep BB E

. B Save Settings File B “erify Quit
Make Bundle Files: WISZIEIIA L, FrA XM (raw B Ask far Data File [0 Save after Break

data, “pgf”, “pul”, etc.)#i&ita—cfbp. B Make Bundle Files O Solution Base
O Awuto Filename

Startup Macro

Solution Base: WML XANEIA R, SRR E}{perir.nenl.Number 1
CUA VOSSO, B QR — AN A M File Size = My

WRAE1/0 ParametersiliZri&4#¢ T Show Solutions or Show Amplifier Solutions, 1/0 Control
TR i W R 75 T 44 R o

Auto Filename: fUVFHZBICIF4. HLL R —LbERRL5E
. DATE1 or DATE = “DD-MMM-YYYY” . Example: “31-DEC-2003”
. DATE2 = “YYYY-MM-DD” , [EFrbrvfERf 4%, Example: “2003-12-31”
. DATE3 = “YYYYMMDD” , FIDATE2ZAL, (H¥AIEF 5. .Example: “20031231”
. TIMEl or TIME = “hh-mm-ss” . Example: “24-59-59”
. TIME2 = “hhmmss” , analog to TIMEl, {H¥&Hi%EF 5. Example: “245959”
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. 000 = —ANIBETFELES, BEAROH SO,
XL DU IR A, )1
“HERG [Date] [001]” 724 “HERG 31-Dec-2003 001.dat”

ANEH LU 245

. BRSBTS /7, “\”, “:” (unacceptable)
. PRATESF “.”  (unacceptable)

R (SRR I )

Startup Macro: FVFHIA—C A Mmacrof4 ¥, Zmacron] {EFLFEWIEAAL 2 50T (4 fo
VERIAN ¥ B 007 R epe 10-2 1 28 —ANBUK A% )

Experiment Number: iZE( 7 KERI5LE . W FFile > New Experiment ik H T
automatically incremented, WIBEZHESLUHEATS HBhiRME,

Max. File Size: ZHrIEAMRMBIMEM SHEMSCAFIIAN . WAEH UK SO HBEILXA KN, 2
fEnotebook F s HYE 1 (5 BRI o WEREM AARK IO, 0 mT A AR AR 5

10. 5 Display
10. 5.1 Fonts and Colors
[ Fants ] [ Button Calars ] [ Line Colars ]

Fonts / Button Colors / Line Colors: F&/34ii ol B F P AR S ] EiX Ik, W Tf
1) B AR T HE AT R

Under Windows you can modify the windows and desktop elements
via “Start >Settings >Control Panel >Display >Appearance” .

10. 5.2 Notebook, Display, and Online Analysis

Digits:

. Notebook: (range 6-24) NotebookZ 14 HE /s ks .

. Time: (range 8-11)7nis i M4 B T A N BUE RS B . B KBUE IS 11, 25902

“hh:mm:ss:ms” (ms).

. .. N . N Digits: Motebook | Time g =]
Grid Digits X|Y: (range 6-10) 7~ & AR (K AR ARVE  Grig Digits: % | Y B 5
BUERETE Graph-2 | d¥ 0.010 [ 0010

Round mv in PGF Editor[_Round to mv_|
Graph 3D dX|dY: (range 0.001 -1.000), FRVF{E3DE T 54:
sweepsfEFF & /K VA1 HAWES o

10. 5.3 Round mV in PGF Editor

Round: Round to mV, 4 AZFImV, JEREBEARAR O i) s 4 A V.
Round to DAC: HEJMEAAR ) H s 2 N BIDAR B /N 43 9 . iX LERound to mV A5 .

10.6 1/0 Control

X B> IE I EHIT/0 Control windowH HE BTN 2 o

BB, M, DRRFHLALAE LTRSS E S E kAT . AR A epc9/ 10TBUR RS
—HESHOE A A RN . FLAB SRR A TBOR A% T L3R T VB AT PMANIE AT bR Ak fan AR H o %34
Gy A R BRE LR E T 1/0 Control B A AR IR,
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T 4EAT/0 Parameter, RS HORIE LU A HIHUH -

Source: HiEHIANMMIRTG . M RKZESE, H3IF ] BERIRIR;
. Default: #&HIEUE.
. EPC: S HH: N4 Mepc BN 3K 1
. AD-Channels: ZFIEE IADIE I KAE3k1S . AD—-channel.

Default: W7EIX B guiH i EUE.
List: #ZX A%, BHEL/0 parameter 1A Hiscaling /offset#{H S Anotebook. i%IhfER] LA
PRI Y5 BT AT AD/DA scaling.

I - | B
User-1:

FERSE M OL R, B
SERH AN A -

Use Scaling factors or Lookup takle?

Ccale Factor IW
e e T o 0000000
ADIE PSRN, FHEWE _ Scale Offset
Scal lngﬂ%j:ﬁ%?%ﬁﬁﬁ%?ﬁ Lookup table | —

BT A B IR AR U . AR T
PAMScaling Factor and a Lookup tableHiE#%.
ST EHER i ANscaling factors, AJHiA—{Scale Factor and a Scale Offset .

XA Tookup table, fR:AZIEFE MBS LA 12 K4

Table: W HAG—A1lookup table HEMH T4 RAE BB A B S HEUE, ZIZH B . 71
W#EEHGain/bandwidthfjtelegraphing®i !

TEREC: ANAD— B 1 ECRECH - e Rl P A B A S 2 2 o FHCPURIISF TR) 1 o T DA S0 I e 51 B 75
CAHE S

10.6.1 List of I/0 Parameters ZSH ¥R
Current Gain: HLURMEALFIARIGain. %S EHE M LI WS A 80 2 R AR 2 B e bt . 2448 ]
telegraphingBUKEEH, WIifg & Hgain lookup table.

Scale:
. AD-Channel: 415 MAD—I i R AE B 5 traces APGR 741 7 2R A, T H [ £ g bedb
BT (P AT o AR AT LA e scal ing, B i lookup tables o WIARATEPC8/EVA8 &
B TANROCEE, MIFHEPCS Gain kbR Y RFEEPCS I HL It W R 285 5 R AD—TM %« ) IV [Fepc8
DA I AT R T/ 08 VR i 42, Hepc8JBURAR ¥ i Elllocal FX

. DA-Channel: {E—ANPGFFAIMAM], 25PN AODA-Yar HY T8 4 n) DA 0009, 2% H i s mg LA
HH—/>scaling factordEfTHrit .

User Parameter 1, 2 : AW N8 SN, XL g HAh 2508k LG TINS5
L FBAE, FlpH Us 4451 BALT W e sweep 2 7l (BFsweep) FARAELE K . pul S0, prbd
WIS TR, X2/ NS H] UAE S0 3 ) gl 5 24

Bandwidth: JCsRH 1 95

PL-Phase: lock—inBCK#$II4H £ .

Temperature: /% (\—/ MR &G andd & vl .
C-slow: JEHIZS,

R-series: HRICHLFH.

Leak Comp: JH.S-

Rs-value: HHCHIBEAM.
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Cell Potential: 4l Hifi .

Pipette Pressure: HLAJE J) (MAMII B & 45 2B G Wi s ) . o

Pipette Resist.: FR¢rfH. 7E3% T W )5, R-membrane 45 APipette Resistance. »
Seal Resistance: Value of R-membrane.

RMS Noise: Value of the RMS noise.

Show Solutions: M.

10. 6. 2 Show Digital In / Out
Show...: HIEER I AFEH 4 B~ 1/0 Control window. o

10. 7 Misc.

Online Sweeps | Results: (sweeps min. 256, result min. 8)

Online AnalysisiFZ N NIEEMESRE R, Online result Bufferit—2-Dffjbuffer:
=Resul t* Online Sweeps, I 7> #r 45 R A5 H (&9 H7 7775040 H ) * online analysis MK EL (55
T— AR o Hr BB ECH) .

WEIXLESH B M) H A{E: Online Sweeps = online analysisIX—Hil b )& RE R mi%k.

B, fxFonline analysisfEchart77a0icsk, SEIGRFS: T 10080, IREFFDHT—Legh i, IXFE
online buffer A i&M6004 sweeps )4 [A] o

YER: fFAWipetRfE/s, online buffer#/E/%.
HEVER: WRIFEFE T X EIFEH L BEZEZL AP 7% TZE RIS 7 %R 2
LERKGAEO.

Online Mode: #bPHOnline Sweeps | Results:
. Fixed: H#0nline Sweeps | ResultsfIZrH ZREEMN . T KMchart FRIETHE,
VF 2 AL T I 45 SR Ml sweeps AL H AT BETF 2 KRN AE, XS . XAiEAL, A
FA LN R

. Extend: WURFFEMAHA EMZ, WY FE. (X0l AL, HaAT R,
. Wrap: WORHEEH LA E M, BT 0 AR e R DR A T T I [ buf fer . FLJE A2 R
A1 85 O H AR 2 7 M i) Bt o T £

Freeze Zero Line: ZiETHfE U es t AT Box LLBIRIAT A . WBZIETIER, Rk
MR ARy T, BRI, AR e A . BRI o S R 2R
WHRY-of fsAIEE, WIHELB ST E .

Scale Test Pulse: MMHZETUA L, WOKRESEARR B LH R F (I-scale) FAEF Tk
VERAR AT AR O 2% B Ak B — AN ik

Test Filter Factor:

10. 8 Special Features of the EPC 10 2/3/4

PALKS 11 2T T B RO HOK B AL A2 SO . T3V-membrane Out, Current In, and
Voltage InTEANREFEE . IXLEAD/DAGH B I RN, RIAREAE . B2 1945 EE 2 B AH ¢
TR 2% PR ATF 1 o
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11. Online Analysis Window
online analysisf A& RVFRILEITHET A E RIS T REM traces AN, RAEPEN Y45 H .
PV 8 #E0nl ine analysis TARL/2i H 3 Hr 45K, S EHITseriesiak )5 .

2EOnline Analysis: DefAnal ] P4

Analysis Methods Automatic Stimulus Control |

[ele]" D2 [ Ramp )3 [ Recover )4 ( Hinf 1[e]e]
(

(LOAD ) (MERGE )( SAVE | v |(_NEW )( DELETE )( MOVE
Analysis Graphs [ Print J[ Copy ][ Redraw ]

Clol ETIE vin 1] [ Graph2  Jwin1] [ Graph3  [win2| [o]o]
Scale Axis E Owverlay O Wrap Graph Entries

M Mec  Scae  [CKENENN NZNN N O -

A -B0.0m 60.0m | Auto Swp. | Amplk1 Ampl-1 Amplk1 Ampl-1
Y 0.00 5000 | Auto Swp. Y [Mean_init |Mean_end|  Ampl-1 Ampl-1
[ Modify Axis |BSharexXaxs [ .. [ .. I ..

Analysis Functions
lalol 1 Ampk1 ] 2[ Mean1 ]3] Mean init |4

—

(_NEW ][ DELETE J(_MOVE ]
H-, Y-seqg. Offset 0 0 Trace# | Trace 1 | E Motebook
[ Cursor Bounds (%) J|_90.0 || 950 | not stored in Yalue

Nomenclature: fii#47%. Online Analysisn/£5#J4bUnF. —Aonline anslysis3CfFHAT*. onl
Ja4%, BE— RN T BT EAE  MT BB e W I o 6Tk ds, AP
A LA — SR (0 BT BRI LR B A A B 5 RAR S fENo tebook B # Online Window 1/2
iR, BUEMTEA B A i —2 g 8, o5 XA -ref. . —MNEE LA Z
BANEIENZE, 2 A EE R UATE—~0nline Window.

FITCA, & T IE 3 AT TR IR IR 2 R 28 56 5 SUor AT e, R A AH OG0 A 45 R Repi
HeFtGraphs FWindows I o

11.1 Analysis Functions

ft0nline Analysis—analysis Analysis Functions
functionsXfIHHEIIX 5, 4307 1 2 ) 4( J[e]e]
BRAC AT A B b ik, B (NEW )( DELETE )(_MOVE )

42 N AT o7 7 1] S K N K-, ¥-seq. Offset 0 0] Trace# | Trace 1 | @ MNotebook
’Iﬁ%E E/]]j *ﬁ @i&m@%[@ﬁ U‘ [ Cursor Bounds (%) ] 0.0 980 \ not stored in Value

ACTE
FEBIR BB st NI, AT LSBT I T R 8. 0 7 gl Do bk, RS
P o AT LA s oy 3 0 ) pR BRI ALK SO S U b i [ B0 trace 4 o

K1, 2. . > WL ARREN A W I 3T B A AL s 44

Function Type Button: (below the function bar). XANEZENE R 210 A] 44T B E S
M, filhn “Mean “o mirhizdelnl 4T IF sRER LA 11,

NEW: @SB A s 8. AR AT BLsiahy N2 1 eR B B — A R

DELETE: i B4t 3 £ 110 43t BR 4
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MOVE: {0 — MR 43 BT e L 1A
X-, Y-Segment Offsets: WEPCFE AT HIAINX and Y-Segments.
Cursor Bounds: TEAHCEZWN, ZEillFMEAT 05 W T SEBR o0 B (RS ] X 1) o 7E 7R3 2% B AR R

FEHA PR IR, ARSI ARIN, WbR AL E A s B|Cursor BoundsH%HIA7 14 I XK
P br BRI AT AAEE R B A, Bt e LLNT-0%, K T7100%.

Trace 1..16: EFERH T trace, EPGF/FHIH tracelM s — M S5l E 5 H A K.

not stored in Value / Store to Value: 2014 Sn] Iy g Evalues 1.. 16. FH—AH .
A AT E] DA BB ke T b — N B E R B . B4, Ak TIE W] LA AEProtocol Editor .
values 1.. 16/ TAAEI ST IEERME R, ZHOnline Analysis FlProtocol Editorf[a] )
.

Notebook: HIRIEFE T, %R0 45 % S Flnotebook H o
Fit: R0k EPeak Amplitude, Extremum, Minimum, Maximum, and Time to Peak [,

AL WORE R LI, WA A 2 IS B S M A TR E . AT
ABRE, T IR AT AR D B VAR R 2 N

ERNRE: SEGEREEH I —EZOELTN, INELES, TGS URIRE
RS T IRB G FRENH R, BTG ETHIGE, 15T MEEAKFREBEEZIEL

11.1.1 Analysis Function Types Zr#rEREm2EA

Timing Y-Analysis Trace Param. Math Trace Spectra
T Sweep Count & Extremum 2 C-slowy & Constant &t Trace 2 Frequency
& Cnline Index O Wlaxdimum i R-series Ta+h & Q = Integral 2 Distribution
& Time & Minimum i Rs-value Ta-b & 1/ (trace ) Histogram
& Timer Time # Mean of Seq.  Leak Comp. Za'h S 14(Q) 2 Histogram Ampl
& Series Time & Wean of Trace & M-conductance  Sralb T n( trace ) 2 Histogram Bins
& Real Time & Integral i Cell Potential Tainb Sn{Q)
X-Segment 2 Variance O Seal Resistance & abs 2 log { trace )
o Amplitude & Slope 2 Pip. Pressure T log Tlog (Q)
Tt Duration Tt Reversal Z Int. Solution O sgrt & dt = Differential
T Peak Amplitude & Time to Peak 2 Int. Sol. Yalue Tt atan &t Trace Time
& Segment Time O Anodic Q 2 Ext. Solution o 1ia & Stimulus
& Scan Rate & Cathodic Q O BExt. Sol Value & 1og
Lock-In Sweep Param. o 1sgrt
1 Lockln_Ch ot lser 1 1 1fatan
T Lockin_Gh i User 2
T Lockin_ GS & Temperature
&t Lockln_Phase i Digital-In
& Lockin_Freqg MName | Mean_end | [[ Done ]] [ Cancel ]

X HLAPL AT BLIZERE MR S 1) 73 A ok KOKs T 20 ik % M trace
Name X 45 FE VIR A 124 (1 BR BRI — B4 7 (EASE B R 80 R B 47 « B4+

Z AR E R /AT DL instruments,Inc.



Patchmaster H 335 Ver BC_102 84

i H#EOnline Analysis windowZFHh 7.

11.1.1.1 Timing
Sweep Count: —{ seriesH[fsweepfl/F5 .
Online Index: SZHGIIFEF TS . %P 5 Wipetr I WIHL . FELE /0 HT 1 Ksweeps

1% H fFConfiguration window=> Online Sweeps | Resultsi%iE.

Time: M _b—WIPEM A TG, FAsweep FFUR TN ZI 7], 1% IS ZIAHXS 155 — > sweep FFUR I I %1
WIE TR A sweep RN ], LI IRIAINS T— A series LRI ], (B E R, K#HT,
L)

Timer Time: /~yk#s & AT TFdfisweep KAEMT, & I ¥ 1FII[A]

Series Time: —“ seriesflIZ—>sweep Kt FFUAHINTTA] .

Real Time: —“Msweep REETFUA 1 SEBRIN i) CHHX ) -

11. 1. 1.2 X-Segment
XL R EH TR it X-reference. ftfi13E T relevant X-segment.

Amplitude: relevant X-segment GHi#H & “Voltage” ) HIlE)E .
Duration: relevant X-segment [KIFFEEINTE]

Peak Amplitude: XA T-UefE WU MBI A Ho e o TS FARHB 0 AT o O s A T B U
TR, B AL K B K trace 1321

Segment Time: XS5 AN N (M AIBE I 21K, JEASBURIFAIN TR GBEIN K2R SR
R TIASRAEAE 2 — Nt 7))

Scan Rate: relevant X-segmentfJFIiH R (FLR) o " FHLESHT R AIRIR

JEBE: PENE T X-segment ffscan rate (MAEEZNHG) ATV-AnalysisfiSlopek$ (M2
RHjtrace P il EHFHI) .

11.1.1.3 Y-Analysis

X1 o BOH HAE E JEH T Y-reference. fifi13E T relevant Y-segment, 1%} FY-segment
of fsetfi,

Extremum: ViEbr XA AL, nIREE T RE R/ 4k, WIRARAH 2 UG o 5 A (e,
B LIfFOnline Analysis window P iEHEFitiE i,

Maximum: JARDXIA ERME. 546, SRR Z IS T & K E, 7 LA#EOn] ine
Analysis window P i%E#EFitiE i,

Minimum: JARDIEA E KN 546, WSR2 AT & /ME, 7T LA#EOn] ine
Analysis window P iEHEFitiE i,

Z AR E R /AT DL instruments,Inc.



Patchmaster H 335 Ver BC_102 85

Mean of Seg: fhnIX kA HIEHE T 31H -

Mean of Trace: -/ traceffJ¥ti F-¥IH.
Integral: Jbnie Bl N B ME .

Variance: VFFRiGHIN MBI bRty %) .
Slope: VibniuHfIAI%{E (by linear regression)

Reversal: %%l T4k Hrtrace it % i, HIFHHEE = Ntrace (FIAIHED XN IHUE .
PRI
. Compute theoretical voltage: JEITFLiRTI& I LA FRISHII (LR R
B AE NS A trace, KA R S L HAT

. Get value of second trace (i.e. voltage) from given trace: T2 S MIEEE
MOnlinepd B 45 € itrace P HEH . ok, ZESEHCH AT DA — 2 P38 E, A
T AT AR 1 R

Time to Peak: UibnvulElN, MAHRELHIHUG, ZIEAEAL & IR
Anodic Q: JhryulHE AN IEHTRIA .

Cathodic Q: JiFhrva A FHURKIA 7T

11.1.1.4 Lock-In

XL Hn] DL Lock—TIn 42 .

W R Lock—Tnil [F] B A7 2 00— AN V3948 . Ay SE A5 2 AR Yo B Y 3 ME I, 1 REEAF %S
AR B trace, RJGHY-AnalysisfiMeantR %l .

LockIn CM: MLock-Ing™ FEARER 73] () B 24K
LockIn GM: MLock—Ind" FEREHAF 2 5 v A1
LockIn GS: MLock-Ind" FERIHLIE 2 i) £ B o S0H .
LockIn Phase: M T-Lock-Inf{AH{I ¥ E .

LockIn Freq: FHT-Lock—Inff)1E5% i AR,

11.1. 1.5 Trace Parameters

IXLEZHnT DN FEHE — R AT I S BRI M. (see Parameter window)

C-slow: MEE/NsweepfSFHEZH.

R-series: MEEA{-sweepfF 3 5 i HLFH .

Rs—value: H3IPEHLRH I AMEAE o

Leak Comp: AMEEUH.

M-conductance: fIUT[F)—KAuto CSlow #MELE H ML S
Cell Potential: 4HiffuHifiy.

Seal Resistance: MJBCRESATUFHESS 2 1EHEHPUE (R-membrane) .
Pip. Pressure: Hi#f¢JkJj. (from an application device).
Int. Solution: WNIFVATK.

Int. Sol. Value: NI IIAHXT AL o

Ext. Solution: AN .
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Ext. Sol. Value: ANIHBUSRIIARNT U E{H

11.1. 1.6 Sweep Parameters
b

IXLEZHn] LLNFEHE — R AF T S BRI . (see Parameter window)

User 1: fFConfiguration window " fJI1/0 Control #B/EHIH)ZH.
User 2: fFConfiguration window " HJI1/0 Control #B/EHIH)ZH.
Temperature: ¥nJ¥ 2% (from a recording device).

Digital-In: EPCLOJBUKAS 1% -y N\ 1.

e 0 EEE

PEULRT— A2 TR R A 4 R I TH o Gl 4 S LR ECE pR A, WL AE S AR IA . N “Result
1”7 “+ Operand” “Result 3”7 (a+b).

Constant: W& HEHE. L “CGet Values” 1 through 16 w1535 HOHUE, ZIFIC
NS ) NNl B VT RP RN 8

a + b: 1829 0nline Analysis resultsflifil.
a — b: 1182/ 0nline Analysis results[fiZ=,
a * b: 11824 0nline Analysis resultsffifd,
a / b: 824 0nline Analysis resultsffIRi.

a in b: VB AMHTLE LA B R I ELAE ) AR L

abs: TS HT 45 R4 0HE .
log:  TFELAHT 4 R HUME .

saqrt:  WE—AHTE R ITR
atan:  TFE—ANOHE R IED] .

1/ a:r WE—rgs R EEE.

1/ log: THE—ANrHr4h R m R0 HUE .
1 / sart: “FIRAEEL.

1 / atan: RIEVIEIEL

11.1. 1.8 Trace
XL M VE TR trace. 45 918R i trace.

trace: WH tracefENHrait.
Q=integral: tlF traceXfH] A HIFIS) .

1/ (trace): I —AtracelfIfEI%L,

1/ Q: WS tracefEI%.

In (trace): P& tracell HIRXIH.

In (Q: THEBDHItracelf) BERX L.

log (trace): I tracelfJX44.

log (Q: THEBEAF M trace X 4.

dt = Differential: T tracellJ5FH] A5 -

Trace Time: iR[H[traceII[a], (tracelfJZE— A S KIIFTE]=0) . fEonline window ' Hitrace vs
timel, wPAFIXAME A X-reference
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Stimulus: IR[FFI—trace <BERIHIEL .,

11.1. 1.9 Spectra
TS0 (power spectrum) o 1] FH7E I 5 5 14 BE

Frequency: IR[F[— T2 F6HE (BR) o AT AE DR 3% o i A X%l
Distribution: IR[FITZHFERINE (5046 o ATLEDIRG WoR i 1E R Y5l

11.1.1. 10 Histogram HFH
H 7 B e ] FAE PO ERIAS [F] R TBOR 2 1 o

Histogram Amp: IR [AIM& AR BT K. 75 Bk HF LM trace.

Histogram Bins: & Xff{Histogram Amp [ B 7 EIFEARIIEC H o %50 H A5 e 208 2> T3
TN

11. 2 Analysis Graphs 2r#7E

FEIZR WA g A . X ] LUE SOX LS E T ) Je 1

Analysis Graphs o ][ Copy ][ Redraw |

[a]<] QLT vvin 1] [ Graph 2 || ORI ph3 [win 2] [¢]0]
Scale Axis [OCwerlay O YWrap

Min Max  Scale - B O 4

# | -B0.0m | B0.0m |Auto Ser | X | Time JAmpl1 | Ampk1 || Ampl-1

¥ o[ 0.00 0.0y | Auto Ser. | % |Mean-1] Extr-1 [Ampl-1 | Arpl-1
[ Modify Axis | (e M e I e I e ]
KL,2. . 0 WAEAITE (2 120D o« BRI P B RS RSN 1 1 A7

Ho
I AT 1L H) 2R v 0E L s i)y, BWinl/Win2/0f )ik,

Graph Display Mode: AWinl/Win2/0ffH]i%.

Print: ZIZHI$TEI R0 M 45 R,
Copy: ZIZHIIC—/NEIM B E N RBEREIE . X F s NS HCE LT
Redraw: FEIW 7N, FU000As T ARARE LR .

11. 2.1 Scale Axis
Scale Axis O Overlay EWrap
hin Ml Scale
A 0.00 120, Fixed
Y 0.00 5004 Fixed
[ Modify Axis | & Share X-axis
Overlay: UIALZEIA AL, 4B 1 b i) B S W
HB: B REREBIEFLNT, K/ ENipetfff, 8 REIE CLE B2 1A,
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Wrap: IZIEDUE A LE B4 R EIESE R 21 20 0 TP S A B B o 1238 T PR ) 76 ] 5 L A5 11
X-axis and Y-axis HX-axiss&Z&VERI. WiOverlay and Wrap#BE %%, F A\ SLIT6Em HA
WHhE . W IURIERE T Wrap, T A Sk T 46 i N5 B o

EAMT I H Tehartidsg. 3223 21T A0 LUl — protocol K=l i 4n H
OnlineAnalysis Event protocol RIZEFRAN A HIE T .

Mtrace B B KTEH, OverlayMIOvr]lSwpikdiny [,

OvrlSwp: & NSweeptd#, ZMMER— " seriesTHIFTH Scale Axis B Overlay 0 OviSwp
sweeps. A SRy E AT HIOver]. Swplhik. Min Max Scale

X 0.00 120. Auto Ser.
1420 1.08n Fixed

Overlay: ilfifloverlay, 27 LHMHIL. BN A Rserics | i Bo e
fisweeps. A 57RiEAE dffOverl. Ser i
YER: HBIHAF#Auto Ser. and Auto Swp. SO0vrISwpiRHN T, FEHHHIL IR
JER BB IGHsweep A LI 1] Hi F -

X, Yo iXHAAT DU S BT o IR

. Min: ARFrREHE ) B ME

. Max: ARFrEhYE Y BRE. .

Scale: HJLAEEE:

—  Fixed: WIHLLEINTFUEHAEAITE T, 53845 FACRIEZ 5 sy, K 37 i H 5k
Kk, nI3EMFixed Scalingi®&Ii, Jf¥8EX-Y-scaling.

— Auto after a Series: — seriesifTH sweepsKAE5EEE, HiE T Hor iy KRIH /N
fH, MR IX L5 A AAFR L o

— Auto after each Sweep: fEfF/sweepZ T, MRHEILH MR K/ IME, #f5E A8H5 LEA .

—  Copy last Min/Max: FIH E—ANEM A R/IME, 20880061, IR e
Share X-axis: WIHZIETARL, WAHFEMXESE B Min” , 7 Max” , ” Scale” ) #iH
T E .

Modify Axis: sidhiiZi%4l$]JF— Scale

Properties window. Scale Properties . :
Unit: WSIERE T, WSS —N ] AR bRl e _ Keaxs T-ads
DR AT e it = -
Zero-line & B
. . I, Position Y-rin H-rnin
Zero-line: MINUESFE T, JJIH=2k. Mode linear linear
Tics / Direction 3|l uw 3| right
Position: HY-min, Y-zero, Y-maxiX3/“A]  Grid, Factor | 100 | ® 1.00
o HEAAREN AT E . Mice Values X =
Centered O O
Mode: & SCARARHNANfTH, flinear, log, Labels U &
inverse, sqrt, squareZfFikFE. Header [V Plot |
Tics / Direction: X AkbRih %Ik iI%L

Ho BIAOK I HIZIL ) Wos . Jrliup/ down/bothfffiiE 2415 ) o

Grid, Factor: WIMEHE TGrid, KW mMMEL. HiAfactor n] LA MIAS L % . an gt
facrot=1, WIRFZIEE—4ML, Wikfacrot<l, NGRS L L,
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[~ onlne windowz BRI - onive windowz -i0ix

100.w¥ oo peeeeees R S ; 100.u¥

E£0. O E0.OnW [----

o.0ov

o.oov

B I R SRR -50. 0¥ [~

-100. W -100.wW
-100. wl =70, 0w -40. OnW -10. Om¥ Z0. Ou¥ E0. OnW -100. wW =70, OmW -40. 0wt -10. 0¥ Z0. O £0. 0mWr

Tics = 5, Factor = 1 Tics = 5, Factor =0.2

Nice Values: WIMLERFIZEIL, AAFREANTIL TR NE N —NF i, #la(e.g. 0, 1, 2,
5, ..).s

Centered: WIMMZEIIARL, s Sk WonEEEM F R . %LU A #EFixed Scaling
HNice Values =0FFHH %K.

Labels: WS ZiENif2L, KR E/RX- and/or Y-axis MIkr'5.

Header: nJLLAETER ARk . v Ampl-1
Mean-1
. Exkr-1
11. 2. 2 Graph Entries Peck_t-1
ke 5
N ) Ik=rm &
1...4: WHGERZ 4 entries. i
Iz 1m B
Axis: MITFIRIZHTEE BAF b X VIS B R, BN LURIRAER) e
T U= Ry - [k L0
+ Ampl=1: %ilﬁﬁﬁg%r" Graph Entries Ttem 11
. Mean-1: P CRNEoN I -
. Extr-1: HUARME. % [Ampkt [Ampkt [Ampk1 [Ampk1 e o
. Peak—t—1: HPLIEAE FIB]1A], ¥ [Mean-1] Extr-1 JAmpl-1 |l &mpk1  Fem e
. Select by index. . . : MEZIW D ) i:::ig
I 164N s R, )i I LR
Gelech by indew, .
o . Type Sguare
Clicking «-. ¥ JF—/"Marker Properties e 7
window. Connect O
( Color )
Type: EFATHIIATS (point, plus, star,

diamond, cross, square).
Size: 5 MK/
Connect: 75 (AR RLEZL

Color: 745 FIL M.

11. 3 Analysis Methods

Analysis Methods | Mo Online Analysis I
(oot GEENTAN? ( Ramp )3 [ Recover J4 [ Hinf J[o]e]
[ LOAD ) [MERGE )[_ SAVE ]| v | NEW ) DELETE ] MOVE ]
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MR BHAnalysis Graphs and Analysis Functionsiffia1{E Bk E X,
PMERAIL T —/NPoo L SRJEUE IX M6 75y,  FHEAAfEAE*. onl SCAEH

K1,2. . O BEMIH AT,

LOAD: W AN—AME 0 J7 7P, onl SCAFS

MERGE: M —~ . onl SCAFHRES I HT ik B W AN 7 v

SAVE:  JESEPR M T AR A 20 S

Analysis Method Name: SCAHAME, 1T LAGwAE 5 450 H (14 HT 7 iR 44 95K

NEW: @SBt 4 5.
DELETE: % 24 i L H i) o0 A i
MOVE: BT Hrrik b &

A7 =P T RE (I TR R 1K) 23 AT 7 1252

IUse Selected Method

Analysis Methods | v Buearnatic Skirmulus Cank el
[alalt T : "o Onine Analysis bver )4 [ i B

(CLOAD ) (MERGE ][ SAVE | IV | NEW ) ( DELETE ) MOVE )

Use Selected Method: {r-Z&/rHTlsfd FHIEFER 04T 75

Automatic Stimulus Control: TEZE7rHTHf V)4 2 N A G 6 & 1 Hrie 4. #lun{EPGEh
JE ST — 2 b T B

No Online Analysis: AFATHEZ T,
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12. Parameters Window

FAIA S AN B 25 P M S EUE E . S HGH SRR Kl . PR, RS K il SR

‘.': Parameters

O ROOT O Titles p [ Flag Group 2 | _Flag Group 3 ] [ Flag Group 4 |
o Date 07-Jun2005 | o Cnpy Flags fram [(Gr.1 [GrZ [ Gr.3 | Grd ) Info to Notebook [ Gri1 |
O Entries 1 O [ Show Selected tems Only | [ Change in all Entries |
o Text O [ Default Flags | [ Target to Motebook ) [ Target to File |

O GROUP o Titles LF [ Clearall Flags | [ Marked to Notebook | ( Marked ta File )
B Header GROUP 1 0 [® TRACE O Titles LF ® AmplifierState @ Titles LF
O Label E3 = 8 Header TRACE 111 1|0 O List with Traces
8 Caount o a8 Label Imaon o 8 Amplifier EFC10 o
o Entries el O Count 1 o B Recording Mode % C-mode u]
8 Exp. Number 3 (=l O Data Points i o @ ‘-membrane 0.000 o
O Text O o Leak Count 0 o B Gain 2.000 my/ph | O
® SERIES O Titles LF O Leak Tr_aces i} o o E_xt.StimuIation 0.000 o
5 e SERIES 11 - o Recorqu Mode On—CgII o O F!Iter1 Beszel-10kHz u]
a Label m - o Amphﬂgr N.DCMJ o =] F!Iter2 2873 kHz u]
o Count 1 - B Data Kind Main-lron u] O Filter 2 Type Bessel u]
@ Erfiies 1 o E ga:a Eorr;nat 2—hv1t;8|n3t;aqer E ; gt:cmutlus Filter 1?0'%%0}(?2 E

ata Factor . -fas .
E E;gﬂrher Sweeps J E O Time Offset 0.000 5 u] O C-fast Tau 500.0 ng u]
= [k D7-Jun2005 - u] Zern.Data 0.000 A u] B C-slow 1.000 pF u]
= Time 12557 320 - o ‘r’—unln A, o O C-slow Ranige CalowOff u]
@ Tz o0 | o = X—_umt 5 o O R-series 11.00 MOhm | O
O Commant o O X-interval 20,00 ps u] O Rs-comp. 0.000 % o
O x-start 5.000 ms o O Rs-comp. Tau 0.000 g u]

EENEEE o it LF o Y-range 5.120nA o o Leak Comp. 0.000 5 o
B Header SWEEP 111 | O O Y-offset 0.000 A [u] O Liguid Junction 0.000 o
B |abel o O Y-rnin 22 75nd o O “-offset 11.10 av o
O Count 1 o O Y-max 227504 o O CC-gain 1pAm o
O Entries 2 u] O Bandwidth 1.000 MHz o O Low Freg %C LFVC Off u]
B Time 12:56:37 394 u] O Pipette Resistanc) 0.000 Chm o O LFYC Ymemb 0.000 % u]
&8 Timer 03:02:00.350 o O Cell Potential 0.000 Y u] O CC-fast TRUE u]
O Markers o 0 Seal Resistance 0.000 Ohm o O Auto C-fast undefined o
O Temperature 2000 C o O C-slowe 0.000 F u] O Auto C-slow undefined o
O Lockln ExtPhase 0.000 u] 0O R-series 0.000 Ohm u] O ‘-mon Factor 10 x u]
O RMS-Noise 0.000 A u] 0 Rs-value 0.000 Ohm o O Calibration Date n.a. u]
O Pipette Pressure 0.000 o o Leak Comp. 0.000 5 o o Serial Mumber n.a. o
O Int.Sol. [_show ) 0 o O M-conductance 0.000 5 o o [ show ) n.a. o
O Ext.Sol. (_show ] o 0 D& Channel 1 o o show h.a. o
O Digital In 0000000aCo0D | o O AD Channel 1 o

Root: H#ETree)2E04%. HIHHA/ Entries (=number of Groups in the file) FlHA A
5!@1.)( Root 144 5 — & X4

Group: EHEtreel Iz 145,
Fbr Sk (ARSI 4 H AL B T S) , bi's CORRBIRE, 58 AR & 5L 80, il
-3), 7% (Group/Entries/Exp. Number) 25 K4 id . Exp. Numberi# i 61 43 5 ) exper iment n] #4 11.
—MExperiment n] BEALHEHATAH A (Exp. Number AN [F)Group, LA — Ml P 1K SCAS
Entries (= number of Series in the Group)
Exp. Number (= parameter containing the number of the experiment.)

Series: HAEtreelIEE2400]. —/>seriesHHHeader, Label, Count, Entries, Number of
Sweeps, User, Date, Tlme Timer and a descriptive Comment. Z&HfiiA&
Number of Sweeps (= REEN G sweepsFIZH - LEMIFEA Tl sweepsZ JG, number of Entries
DA )

Sweep: HfitreeMIZFH3ILIN . 1E— A sweeplITFaR, FRUENSEMA . A, A sweepr]
W — AN SRR (Temperature to Digital In).

Trace: FiEtreeI8444 5,

Amplifier: CSRIBNARMPIRZE . £ series AR BORNIR K E . X Tepc9/10M H.
YER: HIRAJEEPUE(E/T S8 R R E S5, PIHICs1owfé B3I KA ER AR - X
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FHMSE, FRELATEERIE PIHIAD- BB Z T T/0 Control windowFZJHIA) .

fEParameter window, CLAREEMIEE —EAAMHHISHEHE E—UCRENSEH (MBS RAF)
[T
L IEFEHE (Flag options), RATLAZELEAR H Flnotebook I B

Titles: WIRIEFE, ZHA FRAAUE 5. 0, HihEE.
LF: dnSRak+, it fOBUE R 2 5 A SRR AT R R T

12.1 Flagging

SERREINTNEN | Flag Group 2 | [ Flag Group 3 | [ Flag Group 4 ]
Flag Groups 1. . . 4: " XANAFEFIflag groups, ARG A B A AL FEHE
FE. BRE, Flag Group 10L& TFHR:

. Group: Header, Exp. Number

. Series: Header, Label, Date, Time

. Sweep: Header, Label, Time, Timer

. Trace: Header, Label, Data Kind

. Amplifier State: Amplifier, Recording Mode, V-membrane, Gain,Clipping, Filter 2,

C-fast, C-slow

PRA] LU T € X Flag Group 1. f%Default Flagsw] DLPKE B4R .
Copy Flags from: M—MgrouptltniisE X#% W | Hifgroup. ¥4t riddi HArFlag Group, i
Lk lag Group, Copy Flags fiom (Gri [Gr2 [Gr3 [Gr4 ] Info to Notebaok

Info to Notebook: #iiEFE(HIFlag GrouplIZE N A E Flnotebook, 4RIk UL K Replay>
Show Tree Info=ON.

Show Selected Items Only: IfF—>E#lfIParameters window W' m#ikfEmIScH .
[ Show Selected ferms COrly | [ Change in all Entries |

GROUP Show all ltems |
Header GROUE 1
Exp. Murmber 3

'SEREES
Header SERIES 1 1
Label I
Date 07 - Jun-2005
Time 12:A6:37 329

SWEEP
Header SWEEF 11 1
Label
Time 125637 304
Timer 03:02:00.350

TRACE
Header TRACE 111 1
Label Iman
Data Kind Main-lrnn

Amplifier State
Amplifier EFCI10
Recarding MMode W C-rmode
V-mernbrang 0000 4
Gain 2.000 m'pA
Filter 2 2873 kHz
C-fast 0.000 F
C-gloer 1.000 pF
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Change in all Entries: 1ZfffiEH T [RIBME MO RO %GR . B, 75— N4 e fiSeriesd
BT I sweephsT o

Default Flags: % &Flag Group 1 [FIZIEAINE.

Clear all Flags: RAIFTAMARE, HlUIAEESE

12. 2 Exporting Parameters

[ Target To Notebook |

Target to Notebook: % I1—A>F A& Fi A 45 &15 E Enotebooktr, | Marked To Notshook )
Marked to Notebook: #%Ul#markedf¥) H# 5T a5 M5 EFnotebookH .

Target to File: # VISP HAFRIIPT AR &S BBI—A 30t . PV AR EE A4
Marked to File: #% Dlmarked() H¥5MFTA PR &S B3/ PR AR ESC 4
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13. Notebook Window

Notebook fi 14 FH K i~ Fi 3 1) 25 i fs RN 35, Bl gt 5L, BT 45 3L . Notebook ) 4 250 LA
frdit. HE KK/ BAfENotebook> Set Length® ik A T REF—NSEEM HE, FIIF XM
HIZFRFAT ) series# S FlnotebookH,  H AT PAG SCAR SCAEABFEAS 24 .

Ve
VEE:

Notebook menu >Buffered Outputf ki, B AF|notebook ! [ LA A REME(RAT o
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14. I/0 Control Window

ARG LU 4 Digital In/Out, DA-Channels, AD-Channels, Serial Out, and Parameters.

W LL 3 43 BE T S~ SR fE Configuration window=> 1/0 Parameteriifi; ik o

4°1/0 Control [CTo1=]

Dig-ln OOOoOOOOOOOOOOOOO
. 012345678939012345
Dig-OutOooooooooooooodd

(Clear )0} Esingle Bit
DA-Channels
[ o000y | oo00v | oooow | o000y |

AD-Channels
[ 0Do0Y [ 0000% | 0000Y | 0.000% |
[ Ooo0v | 0000w | 00o0Y | oooow |

Serial Port 1 [ Configure )
(_Send ] i
Internal Salution 20 I
[ 20: E20 |
External Solution [ 1 |
[ 1: Mormal Rat Ringer
Adcl Scale 1.000 %W
Adcl Scale 1.000 %
Adc2 Scale 1.000 %
Adc3 Scale 1.000 W0
Adcd Scale 1.000 Wi
Current Gain 2.000 rpas
User 1 0.000 %
User 2 0.000 %
Bandwidth 2.873 kHz
Temperature 20.00 ©
FL-Fhase 0.000
C-slaw 0.000 F
R-series 0.000 Chm
Leak Comp. 0.000 5
Rs-value 0.000 Chm
Cell Potential 0.000 %
Fipette Pressure 0.000
FPipette Resistance 0.000 Ohrn
Seal Resistance 0.000 Chimn
RMS Moise 0.000 A

Configuration window=> 1/0 Parameter [ ¥ &2t LK), T7EL/0 Control windowl§7E%
PRI R P g IR e 240, DR, A IS AN I DA 18 1 L& B S 56 ARk I S AU R AR X

(iR

RSB WK, BIE M epc 10E SCEH AR E AD—IE B P i3, il — 42

non—-telegraphing/BU2s IHr T X B o

14.1 Dig—In / Out

Dig-ln OOO0OO0O0OO0OOOOO0O0C0O
: Dl s s F rE e
Dig-Out DOOCOOOCOOO0O000O0O

[ Clear )0} & Single Bit

Dig-In/Out: HU7iMukiFEMHl. Sonf AN JEFAHE 4 th AL
Clear: iHFRATA AT M MBIE . %EAES WA Elnotebook.
Single Bit: Wik #f, Kt HAEBIE — M.

14. 2 DA-/ AD-Channels
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DA-Channels
| oooow | ocommw | oocoov | oooowv |

AD-Channels
0.000 ¥ 0.000 & 0000 Y 0,000 W
0.000 0.000 4 0,000 0.000 W

DA/AD-Channels: IXiBor FLVFRBEEDAKH o I 7R 1 KA I AD—J0 4% 1) L
FER: M X SeDA-Fir I AN & I, R R X LeDA- i HH e B PMA AE oAt b 77, 51 4n
F-PGF R HI3% o

14. 3 Serial Output
Serial Port: iifRS-232113%HI— N FFRH
Serial Port 1 [ Configure )
|

[ Send ]
W& Wiconfiguration dialog FHJserial communication =ON, iXH A feFE SIiZIEDI,

14. 4 Parameters
fEConfiguration windowH IEFRMSEREAEIX B B om R B g
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15. Photometry Extension

{EConfiguration windowHikFé& & Mphotometry extension, RJAHHFT.I.L.L,
DG4/DG5, Lambda—-10 and pti DeltaRAM. .

X BRI HIIA . 5E#E FIphotometry tutorial/exerciseld S HPMEEHE T 5], 1% 351424t
TN EE 25 ' I 3 1) 4 40 A S 56

15. 1 Photometry Configuration TILL

<’ Photometry Configuration: T.LL.L.

Resting Wavelength Excit. | DA-1 | -10.00V | 309 nm |

[ Unda J[ Defauts | Emit1[ A0-1 | Q.00 | Emt2[ of | 0.00V

Wavelength to volts
Slope Offset Angle &
| 15433E-002 || 1.3678E+000 || a0° |
Wavelength Calibration from | -10.00v |to | 10.00v | [ Compute Factors |
wavelength - lower - wvolt wavelength - upper - wolt
| 3a0nm |PEsERRRl 005w B S80nm JEREEER 500V |
max at 9.950

Resting Wavelength: fEgHIERATRIMKIME K.
Set: #iHiresting P,

Excit. : MEFE—ANDAKREEHIR AT, — BARAET, vt ol fi R s nmok i o

Emit-1, Emit-2: 1&#%H] Tphotometry P ADIEH . Emit-1E&WEGH, Emit-2 chf LA
Ko F T RUR S 56525
YWiavelength to Volts
Slape Offset Andle &
| 1.5432E-002 || 1.3678E+000)| 30° |

Slope, Offset and Angle: WH#BASUERHL, F Tl ysyi, MATR RS FRR4ER,

LR RN (AR 4 i F
F(A) = arcsin(A /1666.67 * cos( /360%B)) (15. 1)
V= (Q2n*x F(A) - 0ffset)/Slope (15.2)
A= (1666.67* cos(m /360%B )* sin((Slope*x V + Offset)/2m) (15.3)
Slope = 2@ (F(A1) — F(A2))/(Vi— Vo) (15.4)
Offset = 2m* F(A1) — Slope * Vi (15.5)

B = MAER30 degree; FURIMIAE/FAT XK.
LA = FEEREE [hnl: A= KKl
. Vo= DA-EH (V]G Vi =R HER KR DA HLE .

. arguments of trigonometry functions in [RAD]

Bt FATVERHAE—A BB E380nm and 505nm. AR FI3ESEH, M ILIEME7E-4. 5V and
2.5V, JWIETHE, F(A1)=0.2383, F(A2)= 0.3191, Slope= 0.0725 , offset=1.8235,
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Shutter Selection:

. No Shutter: T[], Mo Shutter
. Sutter Control: iWHITHAHFEHIRIT. Sutter Contraller
. Digital-out 7: ECF4HmHyEdhlbr], v Digtalout 7

15.1.1 Wavelength Calibration JEKKUE
PR R O IR AR HE, 9 Gan B R R RIAC TRI OC R o R — N RME L R F i e, AR I8
T I PR3 KR RO Y AR o T 2R T, n T A R YR AR

Wavelength Calibration from | -10.00v |to | 10.00v | [ Compute Factors |
wavelength - lower - volt wavelength - upper - volt
| 340nm Bl Scan | -500v [ 380nm | Sean B 5.00Y

from—to: FHEAAM AL KIVEE o X T RANNEIE S, WRIEFE 10 V o HXTT D2 RBE
Fi o S EEIEAT PR LU 2 7 2 W L

Compute Factors: THELAUER AL, THEHE THAE N KRB AANE I KR PEAT .
wavelength: # A7l Fy 1K B R JRK

lower — Scan: MU KIE /T IR HESIHS .

Volt: i%HLHs Womhf ke (K I i
wavelength: 4 A7l Fy IR B R IK

upper— Scan: il T AR HESTH o

Volt: i%His Womay M (E I K L .

15.1.1.1 Calibrating the different TILL monochrometers

Polychrome I and Polychrome IT: i INANFRANIHFMIE F o 23 AR B 3G, A ik
4. SRS ¥%Compute Factors i ELRSHEH % .

Polychrome IV: {1 A =PBIUE T FRAIFIHRIE S IVER],  PRIER SR e 24
e fEL o
IO RSB AT

Polychrome V: iZBDGIE & ARHER . iEEERTILLE RRAERUE 2, #111380/505nm43 B 5% M (7]
R R RGO KB RIEE IS, R5#%Compute Factors 1A UE £,

15. 2 Photometry Configuration DG4/DG5 and Lambda—-10

4° Photometry Confi... [H=] E3

Filter Position [ 0 |
Shutter: Open R

Sutter Controller
(1-15) #

Filter Position:
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Mo Shutter
Sutter Controller

Shutter Open/Close: JFHet#fetiei], % Digitakout 7

Shutter Selection:
. No Shutter: No shutter available.

. Sutter Control: Shutter can be closed/opened via buttons.

. Digital-out 7: Shutter control via Digital Output.

15. 3 Photometry Configuration pti DeltaRam
HAbFATILLR G210

4’ Photometry Configuration: pti DeltaRAM

Resting Wavelength[300 nm] Set Excit. [DAT | 3.21V |300 nml
(Undo ) (Defaults ) Emit-[AD-1] 0,00V | Emit:_of | 0.00V

Wavelength to Volts Mo Shutter
Wolts/inm Wavelength at 0%
| -21414E-002 || 45000E+002 |

Wavelength to Volt

Volts/nm Fl y%K@ 0 ViE NI HES S, Wi HDel taRAMABRSi45 o PTI AR GEAE it n i) v s Al ik

KRR AR
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16. Software Lock—In Extension

16.1 Introduction
J B A L)V ] T ST A0 B - W A P A o 2R A5 R A R A A AR I A%
O R R, ARG T AR SRR IR R 28 8% 7 1ock—in amplifier” AbFELE (K IEsZ IR .

FEEPC9/107, 7 lock—in amplifier” FJul T Mukr i ERULAS, AEH J7 (14T B8 A 2800 5T
U I W AR 5 e AR M T 3 BB R LR ME2 TR S5 i, A7) BEME AR I i e 7%
ST SR B S B AL VT G AU AT AR AR

16.1.1 ” Sine+dc” (SDC) versus ” piecewise—linear” (PL) techniques

H RS FENRF AT 2 AT CmifI 384k (see Gillis, 1995 for details). iXPHFHAR AT
Lock InffAS R AR R S I

BER AR AN 7] 1R T BEORAR 1A% IE 520 Y R PO M (L RESR LR BE R ) o i 4= 4 i i
SIS BB KA 3N R AN S B (G, Gn, and Ca)

H—ANJTEA “” piecewise—linear” (PL)” $iAK (Neher and Marty, 1982), A ikKI4E
SRR ) AN B 3N S S S ECP AT — A, T ARSI PR T LR
HEAL: CoffI /M S 2 1 RS ROE M SN AL, 5 6mERGs /N I A% 415 A 1 45 /N HL it 3 40 1
A% (Neher and Marty, 1982: Joshi and Fernandez, 1988; Fidler and Fernandez, 1989). Af
PL, T SRR O s (0 R A ot B 1 — AN A BB IR 50 B A A A (R I, DUkl
R4 5 Co/NAR A B2 A LA, AEK L B 2 B0 AR A A R AN RBURR &[] Bt A L AT AR A, 1
M B G om0 e AEPLBLALockInth, GARLIFWIME He A Gl AGa, B4
FRUTA S T EAT 195 F IS5 A2 4L

YR AGsHI A GuiX MG SN F I —trace L LB RIRIH B, (AFPLEZCT, GsHI
HETLERICnI XX 5 TF o

BN sine + de method (SDC) . LAt FEIRAN S 4 () S e B 40E T 34N b 15 L
(Lindau and Neher, 1988). HI-T-# ] TDCHLIL, s A0E N H S0 S 3L M7 (Brev) o IXANPR
HH R AT A T, EGso>emiEAE T (Gillis, 1995), RBE—ANErevils SRIKRZE HVEH IB4
I

BARSDCTT VLR THERIPLIT VLM AT, SDCTTVARE P A5 S5 25 i i (1 3 S s 2 BB T AN 2 AT
AR o A A APLATYIR I 1oy 70 PR A P AL SR B JEAT IO 5 VR ME T — > B2 st DR 2 A5 21 LS ) 2
S NS HAATIRER . 551, H SBIPLECASKARHE” C” trace H o B & HL A 4
AL NE . IR B 305 S RIOE LB IR, IO B, AT ORI 3R i 4h,
JIv s SR A BEE ] T R G BB SR A 2, T o2y AR RS

YER: LockInfE/f T—1 e/ B HI 7% e A /5 B HEPLIEEC T 9 trace, A% FHECEIE
B HRATREE

PMAllepc10/9HK &I KIPLHAE , BT REREMA— > AN II I AAS BEEL, XA AR B .

R SDCERALIEZHI Lock InfrtE A
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16. 1.2 Applicable Sine Wave Frequencies
FHTLoc i Tnill & P 1F L3 A0 2 0 RN A5 30 H 2% 06

. Whole—Cell, Frequencies up to 3 kHz: 7E—/NMBIHI4fuikrp, 1ESZR R JE FIAES00
- 3000 Hz , nI432]HARmE 1) idsk. XAMRVEME, Sine+tDC FPLJ AR .

. On—Cell, Frequencies up to 40 kHz: on—cell#ii\'F, AIUUHIEE L HIE . I IR
P, B A2 M, 2 AR B B 66 o 5% v R 003 5 AD/ DA 1) e 87 3 P55 A DK o 491 W/ 200k Hz KA T, 40kHz
Y IE 5% U BEAT 5ANEHE 5 o (HIXAK AR B 8 Lock In 7y Pm A vl FE A 45 1 . T ) On—Ce 1 1A 2 ) 40
K JE10-30kHz

16. 1.3 Different Methods of Determining the Internal Phase Shift

A AR SBURAR I S B — AR R (0 S NI, B B PRI AR e | HE RS o IXIEH
U AN 25 2y S B R e (9 20 P B st 20 %) o wI DAk 9% v BH i 28 (Bh3l) ke i
HEANDL, VR A 50 (B = v BB N T R L A, Bl SR AR 0.

. Measure the phase of a resistor, Measured Calibration: —NalififHAT|BAEMTIIFE .
IR RS, DU 30 1 R R R R P A 22 I R e L [ o VR RN AT AT 1 0 A HL A
TTRES R R ZE, FE M AE X I N R B, AR s R A I A SR A 1 T ¥

. Measure the phase of a capacitor: —MaIHLZKTIAIOE AR B B A . K T
MR ARG S RIS, DI I gl 755 | HERI90 A S

. Capacitance Dithering: fEmAN, HIAHARSIER Kl aes DR OSSR, e H
L2 10/ IR AR A T8 3 S B0 1K) g v

. Resistance Dithering, WA LI,

. Calculate the phase shift due to the instrument, it&Ki#fiCalculated Calibration:
LEME RS2 BRI RE L (B an s g My 2y W s , BT eT S AR . IEE %
T V8 7 B RN [ A B 2% (P DX 3l o T A A D A (9 R0 22 1T e K AR A (PR 22 o ) T HR 0T
W, nlfffHLockIn configurationH[fjPhase ShiftkEHHATHIE

16. 1.4 High time resolution measurement of Cn and low time resolution
display

ANTFIPR S8 A A 3 A [ ) Con A A VD o ), 224 B P ARG 5 N 2 (1 5 3 Y o FC A )
W5, Cod EXORD BECo- B L A RN o i A 5 RS Cn PR /A — AN A A2 (R B 1) RO

I3 —J7 0, AEL ALK e £ 1ashs RSN P85 THR IO SE06, 2ECmimg I 1A) 73 R 0 3%
DEHC A5 38 R AFE AT W R Jg AR IO S ST S35, PMABC R A A7 B 454 R 1] e JE 18] BSURAYC
R T PR

YEE: FEPUF, Fra B LR [0 PP TS 0BT AT LU T2 7 R T 1 2 B
FA 3 vsHT B HG-F2S -
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Frr TR AR P AR AN o R P A — N OB, 9 T LY ) 2 1000 05 /FD o X 3R A 1T DLAE
sweep N AN T HBEAT . SweepFR&L I A W] LU RL60FE, A buf fer K/hK B A IE .

XS FAEN B 28 T R (1) B 5 SR (1) sl o i A 5, R /R B I LR () sweep o W1 484 gap-Tree
Bl KA, B T EOR K (K sweeps SRR o TR BN, 553 KA/ 1 1) B I T 1R %6 )
sweeps, OV T o XNYMUEIS [A] 0 HER M & . %80 SR VPR XS sweeplfIOnl ine analysisff]4)
Fréh R LhchartFf 02 7R o

& sweep (Imon) AR UG EIR IRAE, DLAVFCRBAE LR BV 5. =i 18] 43 2 1) C gl A7 s £
% Atrace,

RIS ) 23 % 20 it 50 5 SR AR 2 > sweeps, SR HITEZR 0 MK 2o

M—Asweep ) —ABER I BHE T Y15 3] —ANCmpl /B sweep. Cm(Gm Gs) #¥Online Analysis @I~

Hoko LT, A sweep A 1004 IE5Z i, AR5 & 100ms I E] B, 4R )5 FF 2 — A sweep, X
FENT 15 21 2502 [ Cid 3% o

E—ANSEE R RE T, X AR R 0 IR IR G . % 8 A5 i Cemd it 1, s %
AR AR i 1R DA R 2 H P 1) 28 FEL IR T calfI Swe ep £E 7 Y % i 1 Hp Ay IR 1) 0 s o I B IX 2
sweepsZ WM Z J&, 1T LLRAERI M sweepsH B /R 7EOn ] inewindow o B[R] il i 42 ] LUl ik
protocol S,

AEL 3T IR 2 SRR ey I ) 23 4 508t ) LA Aan 1 2 TGOR M k26 70 #r

16. 2 LockIn Configuration

Lockin Mode | Sine +DC |
Calibration Maode
Phase Shift [ oo ]
Attenuation 1.000 |
PL-Phasa | 0.0 | Compute )
Calib. Sequence | SineTk |
[ Perform Measured Calibration )
O ‘Write to Notebook
Generate Traces for; | all amplifiers |
Offline Computation - Traces to create:
E Chi O Real O oc
O G O Imaginary
O G O Sine Awverage

[ Compute Lockin of Marked Targets ]

Default Y-ranges:

M 40.00 pF Real 1.000
&M 1.000 nS Imag. 1.000
it =5 10,00 S oc 1.000
v Sine +DC O Yz O Skip E
Fiecewize Linear
On Cal

FEIX L BE AN A I Lock Infbi s

LockIn Mode: & —/LockIn Mode, fiXxubit+%.
. OFF: &A% LockIn Mode.

. Sine + DC: & LockInfA3/ N 4{ECm, Gm, GsZaXTE(E, R IF M 7. G B
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WU A RS, R BELEEPc9/ 107 S
. Piecewise Linear: Jj&—/NHEEM, fiHMT%. Hik5HCm, GsorGmfI AR AL AL o

. On Cell: #EOn Col BRI MERIBEAR/7ik, JEINRs, JBAAR TS EE, IR0, itk
TR I

Calibration Mode: SinetDCJ/jiETHEANME, — AL, —AEM, —ANHEHBME, —MiE.
FEHAGHES S, OSSR (v) AL (a) o ASUE ] LA & Bl - RS2 B
. Measured: X EfEAERHE, ERGHT. (HUTHRAT XSS 4 (filter, gain, frequency, ...)
AL, R AE ST . %A I 2kHZ A () IE 5% .
. Calculated: 543, ¥EEEALW, DRULHERE2KHZ IE5Z 3 A8 .
. Manual: WU TF3h& E Lock Inf A IMAR AL s i % T
= WU P R T AL VR T AL R R L. B a0 fEOn—Cel 1BU ¥ Clast ¥4, 1E
10-40kHz, Cfast$}a)n] LA 2R R 45 4 .
- M TR SEEPCO/ TO UK 35 -

YEB: WREHIHN EZ tracesfHLockInE, FLHEEHcalculated AT .

Phase Shift: {ESFMHIE SHAMIH 2R, NI wIHRE —MIBAEE R egh. M
B PRS2 b i, I BB Cslowkd e SXAMEFAE AT BUIAE “97  H 0 i sl SR v
AL 53— B, WEREEE 2 AE— R AR A S MLk, XSS HONUIR L AT AL
HEF R AN (W R epc9/10, 2B BUXANE R HXIARBORES , XWTREH B o« AT
B A E AL 2E,  IF R A yPhase ShiftfigsE 4 [RIBGC s 2 H -

MM FH FahfeHE, Phase Shiftixd B Lock—InA: 1R 48 % AHAT o
JEE: —AMPhase Shift MWi%40. 0.

Attenuation: IXj&—ANHLULE S TR BN 7, WH T IEEANREEIER . FRAK
VR S S i ER T “FRAE “S 9.
YEE: —MAttenuation MTiZAL 0.

AT BRI, SR 2 B B T S A HEA o B M. b, ST DABEE L, W iAE
2 PR AN PRATURT, B G0 TE SR iy T R DR AR, B T SR A TR A R B K 6

PL-Phase: % di FHPLEI, i%3E35 0] il . PL Phase & fEA 2SI NIARRE 12 8 F IE 2 )5, lock—in
TROK 2SIV B FRARG 0N, AT PR 158 5 4 SR Cdiy 1, o H 28 AR AL A B K IR ABURS , 1117 %5 Gs /Gm
AU ZSET TS % “compute “HHL M AHTIC-S1owIG-SeriesTHALH] .

Compute: M YTFTIC-SlowHIG-Seriesit & 45 F|PL-Phase.

Calib. Sequence: HIJ"H[¥g5E —MNFHIMENRHERITL, HTHATIE PR HESE T
PL-Phase

Perform Measured Calibration: FZRill@EMIKHE. RTUWAHATIESE16. 61T
YEE: 9 T il B PL-Phase, BERITIEHIILHE, RUTHELIAME —NEZER. GHRE
HBENE, HEEREFIHET .

Write to Notebook: lockInh 5 FnotebookH s,
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Generate Traces for: W H Hepc10-2/3/4, T 583528 Lock In®kAEM Genetate Traces For:

icm’ H%EEIST{EJETL)%DEIJM%U(%%H Iﬁ;o eDC10 2/3/47[/)1%%%%” Ackive Amplifier Cnly
AN, IF sz — AP Ktk YT 20K, JR AN AR el empplire

FﬁitraceSﬂEﬁH ??(ﬁiﬂﬁijﬁ%ﬁ/ﬁfﬁﬁijﬁ%ﬂﬁﬁi;ﬁ El’]ﬁjlj(%%o v 1. Amplifer
v 2, amplifer
Offine Computation: %M T-MELRTA7 MK g tracesH iH 5 LockIn : : 2:2::::

o BR T Cm/Gm/Gs/Real/Imaginary/DCAb, A —MESLFIES. 1E 5 ampifer
2P ik trace T IR L AN Y, 45 9E — M trace, HAEE— v 6 amplfer
AP ESHIM IR 5% 3 @ 7 gl

o &, amplifer

Default Y-ranges: /#7845 LockIn traces#fit “Default Y-ranges” . 4K, PMAS
FHEBE VR, R IR AN B . IR, P e SR A — N Bl Y5 BB 4n (0 to 40 pF) o

V-reversal: Xt /NI EEHRAL, FHT11H5H.
Skip: — AR, &R DAk i B H .

B LBES R EV-rev and Skip, “HPCFFWave Parameters i &L st 5

o

16. 3 Using LockIn in Sine+DC mode
XHEBATAEE — AN AN, HA R, KA FH Lock Inlifi] 5 A AME—iE TAE.

1 EConfiguration window HH¥4i%LockIn extension o
R AP E IS E R Lock InH o
LockIn Conflguratlon window HzhFIT.

2. W HLockIn Configuration
Lockin Mode
Calibration Mode

Phase Shift o0 ]
Attenuation E
PL-Phase [ 0.0 | Compute )
Calib. Sequence
[ Perform Measured Calibration ]

O Write to Motebook
Generate Traces for. all amplifiers

Offline Computation - Traces to create:

B Ch O Real O DC
O GM O Imaginary
O GS O Sine Average

i Compute Lockln of Marked Targets ]

Default Yranges:

CM 4000pF |  Real 7.000
GM TO00nS | Imag | 1,000
s 000ps | DO 7,000
Ob-rey [ 0O00Y | OSkip 0 |
U N R BE

3. ERANMIBE R B EOR A  o BEETFIAE 1OMRR

4. WUISTBON#S oA

(a) ¥ FSet-Upt&l#dTAuto Voffset #M¥.

(b) WEAMMBI T RB R AL E (7 on cell” ).
(c) #%0n—Cell #%41$TAuto CFast #Mz.
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(d) HEANHIBT FF N0, 5 GRRALE (7 whole cell” ).

(e) WEGain=1.0mV/pA, V-membrane = -50 mV. . EFImon2FIWhole Cell modes. Set Filter
1 to Bessel 10 kHz, Filter 2 to Bessel 2.9 kHz, and Stim to 20 Hs. ilCSlow, RsComp, Leak
Comp and Stim, External in the OFF position.

5. Wif#Notebook B A& F T . EFENotebook >Buffered Output.

6. TEPGFH A — AN M IE % Series. FIHFPCRE1K, &I HIAIE, JFEASine.
FIERE  Sine ) 3( ) 4( ) 8( 1 B[ =le]
Pool Sequence | Sine | (LIST ) (_COPY | (_MOVE ) (UNDO ) [ DELETE |
(Wave Parameters) [ EXECUTE )

Sweep Length Tatal 100.0 s 2000 pts
StartSeg Stored 100.0 ms | 4000 bytes

StartTime- Channel Length  Stimulus [ 100.0 ms 2000 pts

Stimulus -» DA Leak AD Y Link Compr. Leak
StirmZcale, Lockln a]

Timing
Mo of Sweeps
Sweep Interval
Sample Interval

Puoints Store Zero

o
o
o

Segments @@Esmnﬂ O Stare 2 OStore 3 OStore 4 OStore 5 O Stor

Woltage [mY] [hold Y-mem | I . I I Fllter Factar
Duration [ms] | 100.00 | | | |

Y-incr. Mode Analysis:

W-fact.fincr. [m]
t-incr. Waode
t-fact.fincr. [ms]

Rel ¥-seq
Rel ¥-seg

Draw:_Active Channel all Sweeps] Delay: DA 000 s | AD[ D00 & V-membrane [mV] {display}
O Set Last Seg. Amplitude

L L L | e

Mo of Leaks

IRRUIRTTFTIRMTTE AR | G2t --
Leak Hold [m]

|p1|p2|p3|p4|p5|p6
[ 340.00 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | D.0000 I 00000 I 00000 I DEIDDD | 00000 I

(Wecmbebeserss | [Wamoaforsemes | Teces

X &: Note that Store is de-selected, (11i:2??2)

¥ “ Wave Parameter “JZH4TIF— e 1Ak, SEHln BB E .

| Use as Lockln Sinewave |

Requested Freg. 1000 Hz |
Actual Frequency 1000 Hz

Points / Cycle 20
Peak Ampl. [m¥] 10.0

Cycles to Skip 1
Total Cycles 100

W-reversal [mY] 0.0 l Done l

7. {FProtocol Edirtor@& AT AT HIK” Sine” series. XA SeriesfHi 1kHz IE3% 3% #4100
JEI, D R EsZ R, IF B P THE Bnotebook s ML RELAE W1 R

Calculated LockIn Calibration:

Est. Int. Phase: 291.3 Est. Att.: 0.955

ReAvrg: 67.42nS ImAvrg: 86.23nS DCAvrg: 2.101nS
Phase: 52.0 RS: 5.517MOhm RM: 470. 4MOhm CM: 22. 108pF
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> ReAvrg’ and ’ ImAvrg’ AR T SANMSSTAER, W T X034 S AR AR
W% 1E. 7 DCAvrg’ JEDCHLS.

YER: BLREBIH BRI TRER) . — BT LR BTSSR, LERT
ERICIRN s BT I 25 R

8. FATAuto CSlow %M.
EHAT” Sine” series. M notebook ™ B4 S AT T HI A LL[x 5

ReAvrg: 64.88nS ImAvrg: 87.23nS DCAvrg: 2.095nS Phase: 53.4
RS: 5.374MOhm RM: 471. 9MOhm CM: 21.557pF

R A X HAEF X ) ?

VE RN AR TP B R 1 1E 5% HE AR 18 B AME TE S 0 T AR Ao 18 B A M4 “HRIH “IE
SEIRHL LI — 2 2, A T HU T AR RS O AR o (R R R BRI R” R 1
TRAGTF3INEU S IR BESEA G v, 4R adds back” BEHRI M HLA (see Gillis,
1995 for details). LockIn®] PA#42E” adds back” M5, Kl fEepc9d/10 8, WAFMAE
FHEALZSIC-STowfll R-Series® B o XAMGH—AEW R, HIENEEEL.
CslowkMEFI4 AR ] Be RIMASUE HAH, Lock Inthas & A /MM IR 22 » 7ECs1owkMEFT FF 4%
1, LockInf3 B[S HAGTHrl #E UK —Fh 7 WA flith, MBS EF: 12 A R
FPEIALTE, AMEE AN B S EG T, X H RS

MIESZHBL IR PRI I, IS H 7 f A5 2 KA T S Lock Infli vt

YER: LRI Lock Inth i AT L5 C-SlowfIR-Series—2 . BTG HREEELFR:
— MBI EH L BB Lock [nf=EHICnf5tHEPHIBEE, TS MEHTEH.

— HARRORENZAS W RENE, XRS5 fr . Auto CSlow updates W 4 7E AR ALK 2 7]
(K S P BAT S 0 ANLE Jik o S99 1) A 5 TR B B B AR T S i) B LAl SR T DA SE A
GxsCoflivH RSN .

SUAFE NG N TR] 73 1 5 SR IR ] REAT )

YER: R EENECaft) B, IE sweepBl /G L RIHATHICs1owEH W

9. Set CSlow = 17.0 pF, RSeries = 7 MEK, Range = 1000 pF, GARIXFHHMEIEAUER.
FIRPAT” Sine” series, HAYFHIHAIF:

ReAvrg: 65.74nS ImAvrg: 87.08nS DCAvrg: 2.092nS Phase: 53.0

RS: 5.408MOhm RM: 472. 7MOhm CM: 21. 754pF

Note: /XEPBIAFMERTHE HRELL20509R 2, (HLockInif B MG RIREFIRZ -

16.4 Using LockIn in piecewise—linear mode

PLT 2 B i DL IS v AR A S R R o 38, BAMC-STowdhM, 3XmT LUK &5 S0 1F 5% He i HKTH
PRRR o Tl 2 () VR AL AR A BBUBAR D 23 A 3, 2R BB I 2% 18 5 2150 A AH AR LA A 5 Cm
(722 A RS 2 1 LU A3 T B H

S 3 B AT A (R AR A AR I BB A ARk, SRS TSR BEE, 7 R Rs R A2
MABUE R ERER) o IXP 5952 AR AT I 2 T il L imn 7 2 ik 22 o il il i of fset ing
18 H A AME R AMAHE -
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LockIniijd M\C-Slow, G-Series and an estimate of Guf¢it%PL Phace” phase tracking” LA
WERAR 2,
GmfE F hAuto CslowgMEm =4z, vHET I FENE .

Mg b, AR AR AT, XA ZE W] R E A Coxf Gs AR ANGEURS, T HISA06 Gm ) A2 4k
UK. W RAE M epc9/10, GmifBi B A0 IXFELL T, AL EL A CXf Gmif) AL ANBURR, I
O Gs PRI AR AL BURK.

YER: P ERIHE G ERIE R TORE & FIAHE . SR LockIn T2 HE, H25#0r
BEAHERLAF 1T

Hith tracesARUEW H 2 #Lock Infli FiNeher and Marty (1982) 25 HifJ A ARHAT . RIS T4
e, C—Slow i ' (R HoE AN B, {Ea] DU SR I HE R AL BE
1 i :

1. ZREERTHEIXANM 1. B ER]” Sine” series .
2. PAT—NHEBIC-SlowkMz. C-Slow 1%(21. 72 pF.

3. FIFFLockIn Configuration window ,FCLocinInfizC A mPL, %A~ Sine” {7Clib. Sequence.
$#computedZl it PL-Phase. iX Aok HLockIn Configuration window , JF{8PL-Phaselfj4}
HikF|notebook. X4 HL KL E286,

4. 477 Sine” series. AILAfEnotebook {3 EIUN &5
Calculated LockIn Calibration:

Est. Int. Phase: 291.3 Est. Att.: 0.955

ReAvrg: 405.8pS ImAvrg: —111.0pS Phase: 344.2

dGS: —1.150nS dGM: 638.9pS dCM: -27.81fF

5. LEXAMIIT, FeAiT/NC-SlowF21. 62 pF. 44T Sine” series o 45HUIF:
Calculated LockIn Calibration:

ReAvrg: 405.8pS ImAvrg: 296. 3pS Phase: 36.1

dGS: -1.150nS dGM: 638.9pS dCM: 74. 26fF

PRPAAE R dOM” [ZER)H2102. 1 fFo IXRRLEPIMEAE N G T C-Slowikt B S5 AN A Cn
trace {18 IR HER Z92%1) 2 5.

HAEOL R, ARC-Slow offset—BAXGIE” dGS” or 7 dGM” BATAAL . TATUTPF A
WERSEBR I AAL S T B ? W, o

16.5 Using LockIn in On—Cell mode
LEOn—-Cel 185530, LockIniR[m[1 N Z%4:

. Con=1In/Q2mn f)

. Gmn = Re

. Gs=0

B AME PR FL AN 0 9] 2] Cn (compare Sine+DC mode) o

16. 5.1 Measurements using high frequency sine waves

X F0n—-Ce L TSN 8 7 22 I F il /N F LA A4, SR Ak H 2 (1R 523 . 2 1ESZ R
filter2ff AR, BT REFR S 1l ter L IX B LU, WG BOCE 1 FL RS 5 7T AMUX. 38
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B0 . BT Lock—Inf 45 S0 5 AMUXGH #5452, 1A /& Imon2.

16. 5.2 Finding the Appropriate Phase and Attenuation Settings

Dithering of the CFast compensation
Calibration the amplitude of Cm using CFast compensation

16. 6 Performing a Measured Calibration

1. flg— N HEAseries (Mf” Sine” ), Actual Frequency FlPoints/CycleffEE¥ FH TR
T S8 Series. ¥R IESZBE R /DA 100ms %/ . IE5Z [FPeak AmplJV*Y7&20 mV (41 RARTE
>= 50mV/pAff G aE T4, F1 mv).

2. FEepc9/10MUNEEE &, BEEFilter 1, Filter 2, Stim time F 4y, BEEV0FE. CSlow #M2
IVEP TN
3. WATE LK I AN A [ 1OMRK RS 7E 2 2kHz ST e TAEIR IS . IR0 oAy,

4. BCEANMIBT R ITORBIRRIALE, ARG PAT  IRPRB A AMEE o AR5 HE A0 IR S ) 2 10M
RRAE -

5. PAT—Auto VoffsetfME. SR)51% E V-membrane=—20mV (A1 >= 50mV/pAf & 2335540
FH-1 mV).

6. window>LockIn, fJFFLockIn %A, JfFHi%'ECalibration Mode = Measured. LockIn Mode
M RESine+ de. fECalib. Sequence boxH#i AN ” Sine” .

7. ¥ FPerform Measured Calibration f%#4l.

8. W[fFnotebookH'FE #|Phase and attenuation, HAH N EIRAE T o MESHERTEHK T o
IAEAR O] LAY 641 A 78 200, 5GRRAT. BT I EAR HE , $44T” Sine” , NotebookH i 5 £l —
B PHHRS: 5.2 M RM: 510 M CM:22 pF.

16. 7 Using LockIn with amplifiers other than EPC 9/10
16.8 Tips on the use of the LockIn
16.9 References /.8
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17. Solutions

FERZHOQ RS, SR, Al EAR . DRI, R A R P P ) A2
e, XL

B TSR tree N5 (Root, Group, Series, Sweep) EAd FH SCAULHIVAT, PMIREET 2 D4
AN T

Internal Solution 20
External Salution 1
. AR TESEHT/0 Window FHInternal Solution and External SolutioniiliZyHofi
NI, ARATDATFah BiX Lo ¥l , BliidProtocolEditortffjSet Solutions Event3f#E . X
PR n] DU — NSRS R B Entry, BY3E & PRSI FETE & RV P 5 o VTR s B
R BE — B3 AE. A fEParameter Window P [a]jk.

AU LG T (. sol) . iy eme Soon L3
P ANientry ECH I

External Solution | 1
| 1: Marmal Rat Ringer
Z° Parameters [_ O] =]
SWEEP Show all ltems

Int.Sal. showe E21
Ext.Sol.  [_show J|[Maormal Rat Ringer

P

17.1 Activating the Solution Base

HoefrConfiguration windowH' ¥ JFSolution Base. ISR ARSI E, BTk
PN B O — AT R

K|

Mo Solution Base defined yet:

IWI Create New | " FindFile

CESZIS I FE R, W AT LA 1/0 Control B4Rk ¥ & 53 FSet Solutions eventi .

17. 2 Using Solution Indices

WU T TR, (B s sy — SN S A7 i ab . B30T 5 VB EE0 and

27 1477 4837 648, LSS = BARGERBIM M2 12, TR KM B kA 2UX eyl v
=R

Wl WS UMW, SEAEH, A RISHOR A TASE 528 . n LLR 2 g 1000
B 100038 BR ) P "5 45 A AT IXAERE 99988999916 B 1Y v e .

Han, — SRR ZINEAEE 1000 27421001 811099 () A . A —FhaEEar Ll
1100311199,

VERCG: 45 BRI S MBI P i ) TR RV BB o s T DU BT IR R 5 45 A B
W T AR T (K55 45 AR
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17.3 Solution Data Base

fEWindows=> Solution Base, R[¥TFFEREIGE —MNMEBWEIEE. S —DXUEHE,
Solution Base: Example |

1 |Norma| Rat Ringer | 20 entries
Mumeric Name[NRR 2.00rm
pH [7.30 ] | Osmal. [ 0.00 (Duplic. Entry]

Delete Entry

Index Ingredient Conc. _m

1 || MaCl 125. W

2 KCl 2.50mh

3 |[MaH2PC4 1.25 W [ Export Label |

4 ||MaHCO3 26.0 M Export Listing

5 ||Cacl2 2.00 M

G ||MaCl 1.00 M SAVE

7 ||glucose 200 M [ UnDo ]

Solution Index: ¥&WIMITF5 .

Name: ¥4 FK

Numeric Name: —4NA] %% KX 45k,

calcium concentration,

etc.) o

pH:  JBCE FBA) S (K pH KA

Osmol. : JEWRKRINBIELRE Hosmolarity

Ingredient / Conc.: MEILT5w ARy, LA HRIIIRE .

Entries: ¥lEdsEentry 4 H .

Create / Duplicate / Delete Entry:

Next / Last Entry: oEDGH i %EHnext/last o] HEISW, EEHEET 5.

JHF-sdt/ #5 UL/ M e 2 Rk ) Entry o

Export Label: %35 H -+ H 8 W /s R K b

. ASCII File:
Igor Text:
. Printer:

Export Listing: i%IEIH] T4yt 8BS/ Fentry FI51ER .
. ASCII File: Exports the solution file as ASCII text

. Printer: Prints the s

Save: TRAFSCAFEEL.

olution file

Undo: G BT A e 4451

Done: B HXiHAE.

10

A TR Sl e AN T RIS R (e, g, free

Z AR E R /AT DL instruments,Inc.



Patchmaster H 335 Ver BC_102 11

18. Macros

LeakCSlol [ | [leaktest2] [ leaktest |

k& T Protocol Editorf@fit() HaIMLIIRE, & 1] L Hmacro ks,

PMA] DATE JBOR #8 B fA h Ab B 22 1839 P macro. 414 SET-UP, ON-Cell and WHOLE-Cel 1iX3/Mii%:
E XU Tmacro.Macrottl —#37F UK B B 44 L3, Macrotd—#74F UK AR B /46 22 T 76, MiMacro#8-#39
LER S H AL # . Macros #1 to #16H 7] LUE I Macross By )

X B: Configuration Window TE7~ TMacro file and Path.

18.1 Creating Macros

] DL 5 PMA R 28 % A& _E [fRecordiz 4l LA FeMacros> Start Recording G0 fii B fmacro.
AR FFIRIC K — macro, RecordiZ4lNIRIE R IR AHGEAIE S, W A diRecordiZ 4l 1k
ik, B St T A macrofZ I T XS5 .t RARAHGEREY, v 5 A diRecordF 4T 457 11
W

18.1.1 The Macros Editor of Patchmaster

Macros=> Open Macros Editorf] FF— gk, X2 — N CAGHEE. N T Anacrofz &,
1% Macros=> Merge Macros Text. Macrol® K TR 2SR, #lUNEpcT. mac, EpcS. mac,
Epc9. mac and Epcl0. mac.

18. 1.2 Rules for Macros Commands

HEZ % —Pmacro X .
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19. Appendix I: File Overview

19.1 File Types

camp:  JROKES SO CRAEAS 2 J0R28 6 Wiepe 10-2/3/4) »

Sdats EdESCOE, B 1 HAE .

dia: BRSO, WnSEATRE R B AR SR, 2P 3 Bl IS A0 FH A 10 o A4S0 A
epc: JURAZFMIRHES B, SCALE-[serialnumber]. epc, CFAST-[serialnumber]. epc
key: HREEEECAH, B Epatchmaster. keyo

mac: % 3CAF.

onl: FELHT LA

pef: PGFHIE 1

pro: protocol X ff,

pul: REESHOCAE.

set: ﬁﬁiﬁ:o

Stple I ST

.txt: notebook LA A,
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20. Appendix II: Data Format

20.1 Data Files
BN ANE I EdE SO, PMPE AR AN SO

The Data file (file extension *.dat).

The Stimulus Templates file (file extension *. pgf).
The Acquisition Parameters file (file extension *.pul).
The Notebook file (file extension *. txt).

The Amplifier file (file extension *. amp).

O v W DN —

WISk FE TMake Bundle FilesikElil, FrfyiXs NG H2]—A3tbd, A%+ dat. B
TR AEEE Finotebook U, HiAth SCAF#CA B G5 o BB IAE NAEH, ST B, A TR
PN R G H .

20.1.1 Stimulation Template: Stim
A7 A FIE S BT L5 2
Root=> Stimulation—>Channel->Segment,

20. 1.2 Data Description: Pulsed
Pt S Hp s as, A,

W LK«

Root=> Group—>Series—>Sweep>Trace.
20. 1.3 Amplifier file: AmplTree
WG L4  :

Root> Series—>Amplifier State

20. 1.4 Raw Data

JRUGEYE S TE S A, BN T e 1647 Bl 3247 TERESEEL,  IX W AEPGFH & S,

Y LEfE— D sweep, PMIRIFAEEA I itraces. 0 FRA IEHE, W) 5508 52 i EE 55 E 5 1,
T B — M E A 2 R APk

20. 1.5 Notebook File
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Part 11
Focus on PATCHMASTER Features

23. Patchmaster for Pulse Users
XHR A A AL A Pul seFEJF I 51K # LLEPul sefliPatchmaster R X 5 o

23.1 General

PME L LRIPSIRG:, {HPMZRE TR 2 (P ehadt o A FH I e384 53 (1) Dy g 75 A Y — S8R JE kA I PS
AR . KRZEE DT, X LA 2 7EAF I PMATAR P AN A 1 sk v B — 285 o PRk, il
T2 S G| G RE AT AR AT A BARAEPS H 22 10 7 ST AR R If, 1 ZEPMAR 1 e — P 7 2

AN EEMUE:

. SORFS EHTH R
HATAES LB SR, BlIImPATRENBASCE.
EW TS HBIHIR S R

Sy | UBTINE SR = Drek b AR NN T A7 NS I B T S N U SR S W ) S i S /9 v & S NE A
STk

PR B3R AT AL B AR IR S A, SR AL R 28 SO B 503 AT R LEAE R B

HFPUE 4 B IEE ), B Eheedlnl Ll idMacro 8iProtocol KL, Rk, FrEfas
(1) R BRI B e S (FEPulse ) R Jei 1o FBAE e S A0 T R4 EHUR T e B 1) B ez
P 1K S B I 8 A/ PatchMaster. keyHt,

RIS, K2 HARBEAT I A {EPul se b 284

— L] -
Pipette pressure. fFPulse™, A&y E K Epipette pressure (e.g., S =suction,
"P’=positive pressure, etc.), {EPMHY, EATMEERIT .

A TAEPMA AR BIZRLFIAT 9, P T Ld s — M macro, K8 ek bR AN flpipet te pressure
PR AR DA BT Y, 1A TIX M macro, W] LR E— AN, IXAEAHPM T AE S R I 44PS .

Store pipette resistance. fFPulse', SealResistance[{Ef il W B/EAEkE K. TZEPMA
T O 2R T AR T4 (R, Seal —> R. Pipette) RS2, W W nf LU E 44X N4, XEHT
PMAR AR W B PS o

23. 2 Major Changes

Patchmaster is a multi-channel acquisition program

PSTH] LA 45 1ANDA/2ANADM %, N T S Hitrigger pulses, T2 X3/ AMItrigger channels.
{HJE1XEtrigger channels LA THEH i s Mpul sefehf . MIPMELTE b S RFICEL A H i 4 A\ Jd
o KPR T R AESE S, ILAE nT LASCRRL6 3 4 th AN Al 4% . %) T-EPC10, 7 4DA (13 31340
HH, 53825 DA) +16 6 B4 b (AT TR B3 nT ) o S Nl % K 2 500E Ol R /&8 1#AD+16
BRECF I
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WA H MY R T EER R T pul se R AR R RAR , W LA RN Bl 16 5 FIDATE B 4% A7
(RIBK e . T AR 22l trigger channels T, HSEEH]ffitrigger signals(iA )ikl
DA% B — N8 U W R e v A T TR IR AT L B 1R R RS SR AT IR R, TR AR
[l 5 Bk BARFE ST . A TIXANH P, PMIPul seGeneratord @it T Common Timingf¥ZhfE, 4
ZIBEA R, P S — G % 1 A5 A B AR A 1) 558 5 mT DA TSR i A 5% £ 0 1 B 5 5 —
AN 25 AH A

TEJG WA 23 # e, AD channel s@hZi{E @4 FFIDA channels G, TN Al % 20 i i€ —
AXFERI R . B THIN T DA/ADIIEH , FEHELEAE Dl 20 A L B AL R (Pl % (e. g, in
the Display and Online Analysis)

Input channels do not need to have identical sampling intervals

FERAERLRE T, P i N T8 A8 A ) AR RAE A B el o (HAEAP A I, X i A\l i T LAY
Jefiio AT LIRS R E — A IR0 R BB i H, f#Virtual TracesHifig, w LA™ AAT
Az R B N i

Zeroline subtraction can be performed on any segment
NG AEPulsed, FEPMAR AT LIS REAN i NG B IR T =0 H 8 2 Bt T zerol ine subtraction.

Leak handling

LEPMER T DU Bt (e R T BR 7 A2 Leak pulses, $TFFLeakZhfig, 38T LeakZ$. 16 CEEFIADIH
PR, AT P Leak kA R Ke A Leak s 5o oAb, T84 38 2 5 AT A7t 1X L8 Teak ik 1 (no
storage, store average - like in Pulse, or store all individual leak responses)

Start segment
oA B trigger channels T, PMELANTT ZE RS B E PR 756 — MR 2 J5 7. 1M
A LIEFR E IStartSegment and StartTime JT 4576 5k .

What’ s new in Segments?

B B 2 HERPSA s o 2 2R o5 R i P R 2 i o) v LU 4% Jep 8 /PO, . . . POKEE
o FIAN, TLO AN IBIE AR T AR e M EOB IR . AR T . X TR BN LAER
CEREAAE. . Store=of FIAT A E G LIFTPSH f)Conditioning Segment. {HILSZILFIZNFT A
[F]f¥] (also see chapter 24 on page 301).

FILEPSH AL, FFT-Store=offE, Ar=4:P/n leak pulses.

FIEPSHANH], Store=of fB S & WM AR . ARG, FHOCIEE A 2o dw.
IXFEACFR R U Ak JStore=of TR EE IS M BL7E RILAR I B —FERE . TR0 HL, W] DS R AN & 0 4K
B (e. g. conditioning stimulation with a sine wave). X F1[fconditioningk, T E
IR . Fik, F5 % 264{5 EConfiguration Window % & &% i KR S B (R %
A A A7 B

Global parameters

TG R R 5 A B, B T Holding M @ BUqf, W JBE FIRF S [R) 3 1T LA 42 ) 24

P1, . . ., P10, {EHUTHS, XEESHG YIRS JERIEAERE . XA — I SO LA o 2
I ZANEAER % T (e. g. a train of pulses to a given voltage P1) (also see chapter
24 on page 301).

Sequence Timing
PSH 7 i) fe 75 B LEPMA R R BRI4 2 BlSequence and Repeat[fJsequence timingZ:4{. PMiliid
Protocol Editor#fit 7 —/ N8 Ri&sequence timings

Z AR E R /AT DL instruments,Inc.
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Amplifier adjustments, updates
Msequence timing—¥E, JRUKISIAREA|WIC—fast, C-slow, G-series . MPulse Generator
BT, MiufidProtocol EditorsRHEfit.

Protocol Editor.
I ARVFE LA T %o

Display

WIRANRBEA AR K2 o HH T ILAE 77 BRI o o 2 3 26, Ll S 805 55 ] LU trace
MR E o FEPSIFIZNUE % T P 1 S 3B SR I S RERE A2 8 31 T WoR R R (e g
Subtract ZeroCurrent). F&#+5E % |Display> ShowLeakPulsesiX#f KL He 20 FH H /7 BAd
e o

Pipette pressure

Pipette pressure N EAE AR &S5 T . HP 200# A 1/0 Control WindowkK & SCAH N F 1 .

Online Analysis
online analysisUJREHESE TR Tl IAEM M B RIG B K. RPSH Kud, IAEAHA
AT . B, WEEAE Xonline functions, #i¥&fonline analysise.
AHXTPSIF) 3= el 3t A
AT EECH 5 B AR S AT R
] L= AR A E s .
SRS W] DIARYE 75 2 B /R ENotebook window .
AT s Jn] DL RPN BE & R 2 N EEH
"] IR A FR i ffJanalysis protocols
Online Analysis®] DA E g AEIEfh % (fFpulse generator "FgiEAnalysis method).
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24. Global Variables in Patchmaster

24.1 Introduction
PMP P4 554, PGF Parameters FflValues.

24. 2 PGF Parameters

ZHpl. . pl0 FAELE—pef pool XH-H, ALI7EPulse Generator 4fE, B ilidProtocol
Editori & o X LS H— i ORI B %5 Be I R amt 1) o 5 Wi e —Mpulse protocol % —
AR R P trainfked, TS — NS0 . SIS0 nT DLSCR IR 2 B
TN B —Ywl . {EPulse Generator ™ SHU v LA R A F o XA 5~ Wil 48
—Hitrainfkif. JERPGEH LAFH S HOL i HST *AH],  i.e. in volts and s (not mV and
ms) .

Segments [A][d]@Store1  BEStore? EStores @ Stored

Seqrmient Class L onstant Conskant Constant Conskan
¥oltage [mYy] D 1 p2| 20 [pt] -ton [p2] 20
Cruration [ms] 2010 501 I
iner Mode _ A =l :
Sfact fincr. fm ]

tHnck. kMode

tfact diter. [ms]

Dirane; Active Channel, | Sweep | Dela; DA | 0005 | AD| 0.005

0.0y |

hald depal di - depal dt recow pa pE
=100.00m | 20.000m | 2.0000m ] 5.0000m n.00o00n n.000an

24.3 Values

Values (0-15) FFProtocol EditorfiOnline AnalysistHITHH. B, &r]HTHADFE A
A B3R . fFOnline Analysisti% B values, fFProtocol Editor™iszHAfNvalues, ({F
—/NgAffevent IF . . .THEN), protocol nJ X444k S g Hima Y

W4h, mlfEProtocol Editor i Evalues.

Set Yalue
O Skip Delay

[ velued =] 25000 |

Set a value in the Protocol Editor:
7EOnline AnalysisH & —AValue (B WA — 08T 45 KN G S2 M TH RS 0 — AL Ekly ey
kR .
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Analysis Funclions

[a5] 1 (amprr ) 2 3_Edrl ) 4 IBE
_ NEW ][ DELETE ][ MOYE |

o=, Yseg Offael i a Trace# | Trace B Rotebook
Cursor Bounds (55) . LN \ Storebo Yalue—4 O Fit

fEOnline AnalysisHi— A Value (A HX AT A7fik 23 5 SRR e 1T T JEAt oh 530

Analysis Functions

[alal 1 Timer ) 2( F340-2 ) 3[ Fas02 ) 4 (EIOHE
(NEW )(_DELETE )(_MOVE )
A, f-seg, Offset 1] 1] Trace # [ Trace | O Motebook

Cursor Bounds (%) 00 1oc.0 | Get WalueD
fEProtocol Editort )& ttevent rist—ANValue (435 LLRTAEAE 20 M 45 5, FIFEAME UL,
PATRTE — AN S50 7 Wi ot Gk 2L A T)

IF ... THEM
O Skip  Delay
Saurce Channel Op. Walie
[ walue || walvem |[ <« || 15000 |
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25. Non—stored segments in the Pulse
Generator

25.1 Introduction

TEREA B IO AT — AN IR FRME 2 SOZ BRI S 5 A7 o 9 E B 2205 2 AT 1R K ficondi tioning
intervalslff, TMiZconditioning segments X AN IR BPREL, Z4FAE 7T DL & A =5 7]
PMCRF R IX A R B SRR, AR AR A SeA ) B (3. o mIP= AR E0BE, RHIEL, IFZBL, T
Biconstant, ramp, sine, or square segments as specified). XUEEZIAMRIEARAIIRFLE, H
SEAEAEETT 55 Bk, Wiknon-stored segmentsid MAHRE, HtEH JEPMAE A A2 08 P AF I
N IR

25.2 Using non—-stored Segments
Segments [A]4] @ Store | B Stare 2 B Store 3 O Store 4 E Stare 5 & stor [B] 2

Segment Class Constant Carstant C arstant i oriatant Cnnstant Cobstant
Voltage[mY] i ; | -100, ,

Cryratior [m=] 4.00

Ydncr Mode | FEASE

Yfact fincr. [y I

et Mode

k-Fact fIncr. [ms] i , 5000
—Anon-stored segment Al LLiE—"relevant X-segment, AFERE—Irelevant Y-segment,
R IX AR AT AR AL N R TS 4. 1 H— non-stored segmentAfE&Start

Segment.

& — Mk, Hrhsegment # 4RfEM#. ZBE—D —100mVfJconditioning segment, 7EHS
— A sweepPiZEL K JH R0, RS i Ht*Fact. /Incr. 50, (factor of 2 and an Increment
of 50 ms, 774 0, 50, 100, 200, 400ms. . . ). i%protocol n] FHRME7E 2 —A> 24k (segment
# 2) PRTE IR I FE .

Advantage 1. ffifflnon-stored segments [ 3= 2L &b 1548 HS L3 i N A S B 2 A1 52 AN K1)
B AL FIET ] . non—stored segments AN REIFALFE .

Advantage 2. B, fE40Hdholding4EFF{Edwholding xRl GEA IR KL S Hk, kb
IR R 4D B T) R R A SR R AR E 1

i finon-stored segments 245l T Yy 73 (1) AR AU, 7EIXSC B (AR Hd B2 h %A P/nifr IE .
R, X 8 X ] (P /iy 1 A2 A B, AT LS5 RE SR FH A ) o (1) 5 BBk sandwich”
non—-stored segments. Wl FHIIX AT, segment # 4 ANTEEE, N Esegments # 3 and
#5J, XA BN L B 5 [ RS R EAFRES, fEWI T Z4ms, W (4 +4 =8
ms) o 5T I A B S ISP R I, R AU 8ms ik 2, 7748, 58, 108, 208, 408ms, . . {EOnline
Analysis™ & X—/ 8msHIH i\ 3|Segment # 4,
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26. Using a Recorded Waveform as Stimulus

26. 1 Introduction

Stimulus -> DA Leak
]  Stimto DA
t v apply StimScale

relative to Y-rmemb

file template” #iy4, B LI#HFIPMICIEE
AR S . T LU Ll Seaments O s Store SEEEEEERCET
SR BB C AR Jegmem Class [ QoW i Shonameny

load from file template

26. 2 Rules

MM load from file template” IJREHfIEE &,

1. Efitemplate file: ZICfFifipef—files FI{EM)HaxEl T H sk (3 Hx 4 A
template file&FBEAHM]) .

2. WAYE: templates U4 g UM {# il iZtemplates o PMERALUN Fi%TH: The file names
of the

(a) FEADAEK ) — A template fileXfseriesffIJT sweepstliie AL, 1L T 31 L TRV
1%st. 7 [stimulus name] [channel number].tpl” . E.g., WL IV” , PME
7 IV 1. tpl” FENFTADA-1E K sweeps(ftemplate files

(b) FF/NDAME B M sweepfE A template files. %A SEILZ A" [stimulus name]
[channel number] [sweep index].tpl” . UIRPLAZE” V7, PMEIE” TV 1 17 /ENimES1
I — A sweepFIRIBAR, 7 IV_1 27 VEIEEE LI EE A sweep I HIITAR -

3 HEMsa: Data format: FRMRSCAF AR RIIBE S AL — AN R . AR A7
Ky, o IEEEVF S 8. BT BUE L0 IR 2R, o G SR 75 S 1) S -80mV AR Ay b, DU A
B SC A H 455 -0. 0806

26.3 An Example

R WA AR 7 File Template”  IhE, FATH—ANT5E 10 S OB 1E g JIst, v DAZE
A1 B AR b AR AN .

1. PGF Series for recording the template: 4 T i3k — M shEEAL, FAI=4A—ATE K
Pulse Generator Series , H{#4” RecTemplate” (HAF—/Sweeps, A3
(20/10/50ms) ) o H—F1% =¥ T Flholding current, 5 "EyE AN —LEli it 4 iy (Imem, 100
pA, Imem). KFEFIL100us, I RE—AHIAI@E (AD = Imon) .

2. PGF Series for applying the template: pgf Series Flli%Series ¥ A BIRMR D 20H AH R
RIFEARLTR . ILIRATTIN” RecTemplate” 5 DIGIHE—A4°4 7 ApplyTemplate” [f]Series.

L7 Stimulus=> DA” {8, FA1EFE” load from file template” FFiHE At 2% (45 i) #e
7 VC”, REFHRAE )

3. Setting up the model circuit and amplifier measuring mode:
SRR AN AT, e A RIE SRS, RS IE BN R, Hl i fftholding LAY
==80mV. A5V RN CCREA

4. Record the template: fFProtocol Editor window, #fT” RecTemplate” M. RN i%
T ZIAH Y. 1 L H i Y (FRAT B 12 3Kt A B A HAL (IR o AV M 3 A2 80mV (1 HE e i i o V7, 718
WS EART” Store” FEH LA .
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5. Export the template file: fFReplay window ik fE i iTrace, X5 H” Export
Trace> As Stimulus Template” #iy%. {4 ” ApplyTemplate 1, JFHVEfFfiffEPatchmaster

pgf—TilesI{EM H 3.

6. Apply template # )5, fFProtocol Editor window. H34T” ApplyTemplate” #J¥%.
MR N, RNY 2978 BAH Y A A Y o AR ] LA % TgorPro i e AF SR AR S04
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28. Using the EPC 10 in Current Clamp Mode

28.1 Introduction
EPC10f) HeL It A 452 2K o) 0 TF 1) B S R BB FEL B, X FNIEpe7/8/ 9 1 FE AV EH AN [A] o

28.1.1 The Gains in Current Clamp

CC—Gain: EPCLOA73FY A 4 HI B8 25 Y I CC-gain. CC—gainA)i Fogfr g s, AT AR
BRI

. 0.1 pA/mV = +/— 1 nA range

. 1.0 pA/mV = +/- 10 nA range

. 10.0 pA/mV = +/- 100 nA range

MR ESLEVC (typically On—Cell or Whole—Cell) 5, W] PAFHSCIEFECC—gain. —fx WL A] HE#:
VEAEBRAR FICC—gain IS BB I 1 2 8% .

A0 s A AR D 55 M AR IE B IRICCgainyi [ I 51 & s AE R, T LAYIH[RIVC, JEFEE &
CC-gainju [l

FENGN AR 00 S R i 52 21 S A5 BELA BR AR, i, SR A5, IMohmHiFH (CC-Gain = 10 pA/mV), 0. 51
HUERE 7 100nA LR, XSS HLYRAG ARt A, AKX AR, R RIEA AR

vy
Ullo

(EAE DN S B AT I, 3t 2255 18 AR IR LB 17, XAt 2 e R BRI, A A 5k L L ) v P P T eI 1,
XAEE N L BEOE AN SAT 4 o AHIX L8 R E8OR 1O FFAMAD R 45, DRI e S A AN\ i ok 1V L
WS EMA.,

Current Gain: JAKHLE AT Gain control R B HIFMIZE . AECCRIZIX AN gainsd X415 (Al
FEL 78 S 9 P ] ) 8 2

28. 1.2 Bridge Balance

CCRETIR - M UM 1) R R 2 E AN VLU BE AR IR, 473 REI e 320 LE RO A, (REIEAE I & 2R 25 o
AR B L) .

MRS MVCHI L BICC, RSeries controlib4%#:%l] T Bridge control. A T# FFHF, nJiXKE IR
()55 B 2 B /ME (here 10 Bs), JFIE B2 EEFI100%, ML, HrmtLAC—slowkMER 15 21 1Y B H
PR AE AT M .

JER: 24Bridge control iR BB —NERIEHMHE (e. g. 100 Us), HHEAG ECHE N A& ZIH
SRR, BRI B HBERABT H A 2T R 5 A G FF A . FECCHRT, 182X H
KM

28. 1.3 C-fast Compensation
CORE T MR LA AMERIVC N EA0L, (B2 R B B0 R M . C—Fast T B R IO A AR e 1k 5 1
IRK, P, C-fastfECCHLA I PRI/ T 0. 5pF (P14 [AIVCH 52 47 21 5t K AH) o
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28.1.4 Filtering in Current Clamp Mode
. Filter 1 : WHEH|10 kHz ().
. Filter 2 : B HURIEAL A4 A5 5 1071 98
FEL P 2 N30 0 — AN WS [ 35 5 A T 0, 2 ) 0 S T4
C-fast, L[5 s = 10MOhm * 0.5 pF).

JE [MRs*C—Tast (F I HL LI AME 1)

28. 2 Tutorials

28. 2.1 Prerequisits
PL N 75 H B Epc 10O # FIPM version 2. 20,

28.2.1.1 The Model Circuit

) A B ASE R AR R, 12 M B AR TR

. 50 MOhm JFEKA. 7 pF, A4 HE NHSH AT 70 A F 2R 1 m BH FE AR

. 4.7 pF only: Bifj2E il # on—cell, G MHE.

. 4.7 pF FFHE100 MOhm (H3IEHLBH) P 5216 (500 MOhm parallel to 47 pF):
TEA AN M2 A N AE F AR5 BRI Ha R

A5 2 R 20 B

28. 2. 1. 2 PATCHMASTER Configuration

COREUT, WA R LU AR ik b ) 27, A B TS P IR 5 R e M o e i) 75
Configuration window" 5B . 71 JBOKE a4 B AN ] i A DK e ) Rt/ o st 4 () LE g1 2R
AR . EREBORES B A L Show AL 7RiX $e 4

28. 2.2 Tutorial 1:
Intracellular voltage recording using sharp electrodes

=8 PatchMaster —10] =]
File Edit wWindows Replay Display Buffer Motebook Macros EPC10  Help
=8 EPC10 Amplifier N [=] 40 =8 o file =10 x|
(Miomtor_{Tuning [ _ShowAr ) | [T 16:37:35 | 03:00:23 (e Freeze)
“ Comment | |
2l e WL o | [ Measure ) Scan j] [Wlpe 1 ReEalnt
[625.fA | 1mv [50.5MO] || : ; ; i , , : ; verl. Swp
I-mon Y-mon R-memb H | : : : : : : : '
[ SET-UP [ ON-CELL ] [ WWHOLE-CELL ) —
Input ADC Recording Mode
| Imon2 i On Cell |
Gaoft___ Test Pulse T
@ [double] Amplitude Length
{2 noise [ 80w ] [ S50ms |} ooffs.
LJ[ 00w e[ 02w | [(Auto )(Track]
Start Tirne
¢ fast
Range | Off | [ Cap Track )
C-slow | 50.00 pF | Delay[ OF | . .
R-series [ 20.0 MO ((Auto [ET) [ Store ) [ Break [ Stop 1[ Next [ Wait | [Resume]
Rs Comp | Off | [ Off |
Leak Comp [__ Off | (Auto |(Track]
Filter 1 | Bessel 10 kHz |
Filter2 [ Bessel |[ 2.9kHz |
z
. . ETRES i T Ny ZE e 5
Figure 28.1: HIfRAZK, VORI, On Cell. $8n T MMkt (K1V-Scale LIS BIEL LT ¥ i He kb
YT A2 2
BERBOR -

EIXAM T, S8 H A B 50 MOhm PHATT I A % 2 8 LAtk 41 o
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JE_E TR (K 40 BRI B Flepe LOTER ARk, IR T50 Mohmfz i (EARAIK) -
LSET-UPR AR A, AT &S TARAEVOREAI HAS A 0%

Figure 28.1: HIBRAUK, VOB, On Cell. Hn 7 Mbkot FIV-Scale DAFG SIHLS ¥ H I Bk it
AR -

] — ANk, AT /ER-memb X 3L F]—~50. 5 Mohm(F)FHATT.

IAEE O 28 VI BICC/Bridge s, FEAEMFFl. 1504 R-Serieshi B A50. 5 Mohm, #R )5 ik
FEC-Clamp M ic sk,

= =10l x|
File Edit  twind Replay Display Buffer HMotebook Macros EPCI0  Help
= | -lolx | ETYTEE—— J1=IE]

hionitor uning | ShowAll ) M| 16:39:59 || 03:11:47 (et Freeze

“ Comment ]
g OIm 00 FA | (Measure)m (vipe )( Repaint )

|937 fA\ DmV [

Sverl, 5wy

Voman Fomermb | |

(ﬁj ON-CELL ] (WHOLE-CELL J | |-~ I
Input ADC Recording Mode 5] FQCFB‘

| Imon2 ] [ C-Clamp | y 17 T __\goﬁltar

G off Test Pulse i O S Y-scaldR)

® Amplitude _ Length

G nome .

Start Tirme

e o) | S S N U SO S SO Iﬂ%

Range [ O [ Gap Trace ] [ [----deeooenboeeocomondeoeend oo

C-slow Bl X 200ms ¥ 800 pA o250 my

Reseries Stare ([ Break J(_ Stop J [ Mext J[ Wait ) [Resume

Dridye 10 ps I 100 26
Loak Comp
Filter 1

Figure 28.2: HBERAUK, WTHETH. MOCEIIHMFICCHR G, V-scal R/,

PIHBICCH AT, PRSI, Z B EBridge®]10 Ms and 100%, F i B kil & R FF L2 7]
XL ERORAE oK, R RICCIN 25 A )k E

FATEERIBr i dge CLABARLF KT 1, A MEEREN BT RIS Hr. E2, dT ok
AR BT M, B STIRAEAE . AECCRLI, W oM BEC-fas M RAMZX LA .
FRATI P A I T b 1) U AE LB i 24231

Zf patchMaster (=] 3]
File Ecdii Windows Replay Display Buffer Notebook Macros EPCID Help
28 epC10 Amplifier =101 x| | RS =10l x|
Manitar [~ Tuning ‘j Shaw Al [ test [ 16:41:04 ” 03:12:52 (Set] Freeze
PRCTN STTTTTIN | |
= mviph 200 ] (fesere) (St mu_J
[-1.06 pa] n mV | o i
Lmon R-memb : : :
[ SET-UP ][ON,CELL][WHOLE CELL] i —
Input ADC Recording Mode 1
[ Imon2 Il C-Clamp 1| f [ on |
[ [Cor
Coff Test Pulse [ Y-scaldB)
@ [double] Amplitude  Length
O | I
Start Time
[ 610pF | [oo% |
it rm o
oo [ OF (T 1) | |-
C-slow X | comms vempa vsowv | |
Reseries (Store | ( Break ) ( Stop ) ([ MNext J[ Wait Resume

Dridye 10 ps I 100 %
Leak Comp

Figure 28.3: HEAIK, C-fast #MET.

FER: C-lastiIEAMERA S SURIBONSRTES; | L AMER AR EERR, SR A EEIE0. 1pF
BUAESATIR R BB A0 B o
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28 patchMaster =3}
File Edt ‘Windows Replay Display Buffer Hotsbook Macros EPCID Help

=8 epC10 Amplifier [ _|_|_| Z¥no file =10l x|
Monitar Tuning | ShowAll m| 16:43:28 || 03:15:15 [SEt]Freeze

PRI I | o
5.0 mV{pA 0.0 pA | Measure )(_Scan ) Lw)

[937.fA [ -2mVv [471.M0O|

I-mon ¥-mon R-memb m
[_SET-UP ) (ON-CELL ) [ WHOLE-CELL )
Input ADC Recording Mode
[ Imon2 Il C-Clamp 1™

O off Test Pulse
@ [double] Amplitude Length

Ondve (005 ] [0 ]
Lo | wel 22w (Ao
T

i s || I S
C-slow Dely[ 0 ] || xonoms oo pa vooEn mv | ] 1.0 o]
v IENITE @ ET) [ Store ) (_Break ) (_ Stop J(_ Mext ) Wait )(Resume]
Dridye 10 gs I 100 %6
Lsak Comp [ O] (o)1)
Fir1 [ BeeovrTom:
fiter2 [ Boweut [ 20kt ],

Figure 28. 4: 4}k il fk

C-fast

1T S8 AR S T o 3% F LA 7 it R 2 A TR T ST 100 Mohm/(r BEASEATS s 15k L FELIE )
FANH A Wk e 5 DR G Fr o DUAERA L FOF I R-series value K IH#EHFT-4 .

Zf patchMaster (=] 3]
File Edi ‘Windows Replay Display Buffer Hotebook Macros EPCID Help
28 epC10 Amplifier _| S8 no file -10] x|

Manitar [ Tuning ] ~Show Al M| 16:46:41 || 03:18:28 (el Freeze

Fﬁﬂ-quﬁﬂq0mm
S0 il D | Meaaure m Regaml

[937.fA [ -1 mv [421.MO]|

mon V-mon R-memb : : : : i : : : :
[ SET-UP ) (ON-CELL) [ WHOLE-CELL ] | [~~~ ! ! : ] ; G| e—
Input ADC Recording Mode 1

[ Imon2 Il C-Clamp 1™ 2

Croff Test Pulse
& Amplitude Length

Gnose 1054 | [woms |
¥ [ e

Cooer )
C-fast -

Range [ O _| (Cap Track ] { | .--rrioooo e -
C-slow Delay | %00 ms - 800 pA V0 v P 1 EREIE

Reseries (oo ) (o ) (o I Now ) ( War ) (Rosume)
Dridye 10 ps I 100 %
Leak Comp
L T
Fiter2 [“Bessr ] |_cane ],

Figure 28.5: ZMufilf%. #FFMiEH. 3 &RseriesA50 Mohm¥¥11%]99. 8 Mohm.

28. 2.3 Automation of Bridge Balancing
P4 (1) B s A Ve nl DU I D)3 IVORES, I FIAMER-Series/C—fast, SRJ5 FHUIH#HF]CORE
A, FERENIA W REBEE. XA SRR AK, RN, B gi skt ~ .

28.2.3. 1 HMAIKEIEIM-F# Balancing the bridge while the electrode is in the bath
PROTOCOL “BridgeBath”

Amplifier ( 0.000s): OnCell

Command ( 0.000s): “E CSlowRange 0”

Command ( 0.000s): “E PulseOn True”

TestPulse ( 0.000s)

Command ( 0.000s): “E SaveRPip”

Amplifier ( 0.000s): C-fast

Value ( 0.000s): Value-1 = ”I PipetteResistance”
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Value ( 0.000s): Value-1 MUL 1.0000 , copy to “E RSeries”
Amplifier ( 0.000s): CClamp

Value ( 0.000s): Value-1 = 1.0000, copy to “E RSComp”
Command ( 0.000s): “E PulseOn True”

Switch ( 0.000s): “Amplifier”

28.2.3.2 AN IC IR HIM 4T Balancing the bridge during intracellular

recording

PROTOCOL “BridgeCell”

Amplifier ( 0.000s): C-slow, WholeCell
Amplifier ( 0.000s): CClamp

Command ( 0.000s): “E RSComp 100% ~
Command ( 0.000s): “E PulseAmp 1000”
Command ( 0.000s): “E PulseDur 50”
Command ( 0.000s): “E PulseOn True”
Switch ( 0.000s): “Amplifier”

28. 2.4 Tutorial 2: Current clamp recordings with high resistance patch
pipettes
mifH$ipatch pipettesfCCitx

fF ] = PHPtHIpatch electrodes (J§/pwashout)

FEH U EHVCA A P A4 . A VORI ho 1 ding FEA D) e B CCAE L.
CC-Gentle SwitchB %%, Wholding B H 522N FEAN A, 12 FE IR Db ) A i LAY 25 T )
AVCEEA Fholding AL . X FERI DI LL T Ao

BUAETA T TR KR, FT IS 7T 73 EE R 100% . AR5 FRATIGK S8 22 [ iy i 21 1) 1k R i
PR

28.3 Related Topics

28.3.1 Automatic stimulus adjustment to elicit APs
AT A A % B A pef sequence, Wit —ASpgf-parameters il 1 M .

fithe Online AnalysisHIRATTHTRIEOS FEH FIEEH R . —Mprotocol B T #= il kA N
SO BE RGN o A H AR T AN B OB R EAT) , BRATIAk S8 hn v s P (34 m

pgf-parameter) o 415 M AN BIME, BATTAE RS2 & H T shEHAL. Kk, protocol
HR R B G IR AT 1R ok, SRS BRAT TGRS S, A i — E LA TR R B R trad nofil

N &IX A protocol ,
PROTOCOL “AP-Stim”
SetOsci ( 0.000s): WipeOnline, Tr(N)= 1111111111111111
SetPgf ( 0.000s): PgfParam—10 = 0. 0000
REPEAT ( 0.000s): inf 1.000s
Series ( 0.000s): “StimTest”, ””
IF ( 0.000s): Online—2 > 10.000m
BREAK ( 0.000s): repeat

END IF

SetPgf ( 0.000s): PgfParam—10 INC 10.000m
END REPEAT
Series ( 0.000s): “Stim”, 77, 7~
Comments:
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. Online function 1 returns the amplitude of the stimulus.
. Online function 2 returns the voltage peak.

28.3.2 Adjusting the holding current to keep the cell at its resting
potential

28.3.2.1 The Low Frequency Voltage Clamp (LFVC)
ARSI, R B K fe sequence TG K . WIHEAHTIF, B2 240

. LKCCHE

. NLFVCY B Eh s
- ffHV-membr, # DIVCHLIZL T £ )5 ¥JV-membrane,
- fFHV-mon, ¥ V1 4HiV-monitor MEUE (FHNHI-holdi &)
- T AL

. FTIFLFVC, HidE A Ibnm s 4. .

. fEpgf sequenceF FHAHXFI-hold M¥IHI¥L.

28. 3. 2.2 Adjustment of the holding current via a protocol

W HRAZAT A A SR ANBEAE ], holding HL R A A& ATl 1 — P protocol SEHL.

. HSETE IR AL, X A Eonline analysis HMERE B MUK ES B 44 BLAH N [ 424
. (use the SetValue command).
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28. 3.3 Automatic oscillation detection
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