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Zoom and Pan Control i

n the waveform window

A Tecella

The waveform can be zoomed and panned using the following actions. Hold down the right mouse button and move the
mouse upward to zoom in vertically. Hold down the right mouse button and move the mouse to the right to zoom in
horizontally. Hold down the left mouse button and drag the waveform to center it in the window, as shown. The following
lists common waveform effects and corresponding mouse actions to achieve them.

Fit-to-window

Zoom In Vertically
Zoom Out Vertically
Zoom In Horizontally
Zoom Out Horizontally
Pan (move) Waveform

Getting Started

Go to the folder containing “Te

Double-click L mouse button
Hold R mouse button and drag up
Hold R mouse button and drag down
Hold R mouse button and drag right
Hold R mouse button and drag left
Hold L mouse button and drag

cellaLab.exe”, and double-click on “TecellaLab.exe”.
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1% Computer

&, 0s(C)

> @ Seagate Backup Plus Drive (E:)
> [#) Removable Disk ()

> = My Book (G:)

> e REmovable Disk (H:)

> e Lexar (I:)

> W@ Seagate Backup Plus Drive (J:)
» L Public (Vowdtecella) (M:)

> L Yokichi (Vwdmycloud) (5:)

>?ﬂ MNetwork

Application

A

@U'| . <t aaReleases » Tecellalab_Patch » Tecellalab_v1.42 180402 » Tecellalab_v1.42 180402 »

TecellaLab.exe Date modified: 4/2/2018 1:07 AM
Size: 3.29 MB

Organize Open Burn MNew folder
45 Eavorites MName : Date modified Type Size
Bl Desktop | captures 4/2/2018 1:.07 AM File folder
4. Downloads , doc 5/26/201811:31 AM  File folder
1= Recent Places | images 3/26/2018 11:31 AM  File folder
@ ScanSnap Folder | protocols 5/26/2018 11:31 AM  File folder
@) Creative Cloud Files J stimuli 4/2/2018 1:.07 AM File folder
‘& OneDrive (| ABFFIO.dII 4/2/2018 1:07 AM Application extens...
|| amadeus.bit 47272018 1.07 AM EIT File
4[5 Libraries || apollo.bit 47272018 1:07 AM EIT File
> 3 Decuments || jetbit 47272018 1:07 AM EIT File
> rJ'- Music | libgeo_s_dw2-1.dll 4/2/2018 1:.07 AM Application extens...
> | Pictures (%) libush0.dll 4/2/2018 1:07 AM Application extens...
> B8 Videos | log_out.bxt 8/15/201811:25 PM  Text Document

4/2/2018 1:.07 AM
/272018 1:07 AM
4/2/2018 1:.07 AM

(%) mingwrn10.dll

%| okFrontPanel.dll

Application extens...

Application extens...

|| proteus.bit BIT File
(| QtCored.dll 4/2/2018 1:.07 AM Application extens...
%] QtGuid.dll 47272018 1:07 AM Application extens...

%] QtOpenGL4.dil
. ReleaseMotes.tut

4/2/2018 1:.07 AM
4/2/2018 1:.07 AM

Application extens...
Text Document

| richmond.bit 4/2/2018 1:07 AM BIT File

|| sequencing_keys.bit 47272018 1:07 AM Text Document
|| shasta.bit 4/2/2018 1:07 AM BIT File

|| shasta_0.cfg 7/5/2018 9:53 PM Text Document
|| shasta_0.cfg.bak 7/5/2018 9:43 PM BAK File

|| shasta_64segment.bit 47272018 1.07 AM BIT File

| suspend.info 8/19/2018 9:04 AM  INFO File

|| tac_143000098L 8/19/2018 9:05 AM  File
|| tac_1430000970 7/8/2018 7:43 AM File
47272018 1.07 AM
4/2/2018 1:.07 AM

%] TecellaAmp.dll Application extens...

(%) TecellaAnalysis.dll Application extens...

/( TecellaLab.exe 4/2/2018 1:07 AM Application
TecellaLabUIChoi Ry r—— Fil

= Date created: 4/2/2018 LOT AM | -

(%] TecellaTLC.dll Sizes 3.20 MB Application extens...

|| triton.bit 47272018 1:.07 AM EIT File

|| tritonplus.bit 47272018 1:07 AM EIT File

Date created: 4/2/2018 1:07 AM
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Pick “V1”.

A Tecellalab 52

Pick a version.

vi || w

Click “OK”.

A Am plifier Configuration @

-

Loading default options.

Click on “Begin Acquisition”.

A Tecella

A MainWindow

start [

Acquisition

Available amplifiers: O Refresh

Tecella Apollo (143000098L)

Please choose one of the following:
® Test Pulse
Step Scan

© Begin Acquisition

Always acquire from first available
amplifier at startup.

/( Tecella

Data

@ Playback TLC file

© Export TLC data

I




Confirm that the configuration is set to “VClamp”.

A Tecella

A MainWindow
Start Acquire: Tecellz Apollo (143000098L)
ﬁ ﬁ Capture mode:  Trigger in: Sample period: Repeat delay:  Display window: Save to file: EI test.tic ]
Repeat - | |immediate ~| (s0usx| 15[} |oms =B = Channels to save: [AII | v][ 1-3,5,7-9 ]
Amp Stimuli Chans Dsp View A View B Wiew C View D Statistics
Configuration: [ VClamp - ] Al MultiGraph Columns: |1 |5 Labels X! Zoom Together More... [-] options
Model: Tecellz Apolla i Enable Statis
Channels: 334 Fs
sampling frequency: 20 kHz 2 A s ms Update Interval: | 1 -
Stimulus range: -255.5mV to 256mV & 400 P . -
a Decimal places: | 2 =
5
Recalibrate All Configurations 5 300 X/ Rtotal
7 xcC
Recalibrate Current Configuration Only
8 200 %/ C (zeroed) Zero C
| Enable Offset Calibration 2
1o Tau
%/ Enable Scale Calibration 100
11 = s
= Tau adjust (us): |0 -
13 ) Rseries
Run System Manitor... 14
ystem Monitor, Eo—
15
System Monitor Index: A 16 -100 RMS noise
17 —
18 RMS window: 8 =
Utility DACS: 13 -200 -
= Copy to Clipboard
Utility DAC 1: 0.00V = 20
. 21 -300
Utility DAC 2: 0.00v = 20
- 23
Utility DAC 3: 0.00v = 2 a0
Utility DAC 4: 0.00v = 25@
ZE] 0500 10 20 30 40 50
Amp: Tecella Apollo; S/N:143000098L; FW: 0:35; Driver: v1.119.43; TecellaLab: v1.42
Resize the window bigger, for better visibility.
“ ”
Select “Chans” tab.
A MainWindow
Start Acquire: Tecella Apollo (1430000980 ()
ol o Capture mode:  Trigger in: Sampleperiod:  Repeatdelay: Display window: | | Save to fles 1. Jtesttc |
Repeat  ~| |Immediate ~| (S0usx| 1(3) [oms 3] [2s 2| Chemelstosaver (Al [~ ]
Amp | Stimul Dsp Viewa | Views | VewC | ViewD Statistics
Configuration: VClamp w MultiGraph Columns: |1 Labels (%] ZoomTogether | Mare.., ? [-] options
Model; Tecells Apollo n Enable Statisti
Channels: 384 -
Sampling frequency: 20 kHz 2 Update Interval: | 1 =
Stimulus range: -255.5mV to 256mV 2 pA Vs ms T e 2 :
5 400
Recalibrate All Configurations ® Riotal
€
= ®c
Recalibrate Current Configuration Grly
e - % C (z=roed) Zero €
| Enable Offset Calibration 2
10 Tau
®| Enable Scale Calibration an
o Teu adjust (us): |0 2
13 200 Rseries
Run System Monitor.... 14
14 Rseal
System Monitor Index: - 16 RMS noise
i: L RMS windon: 8 =
Utiity DAC: . s Copy to Clipboard
Utiity DAC 1: 0.00v > 2
=~ 21 0
Utiity DAC 2: 0.00v = 22
. a 23
Utiity DAC 3: 0.00V = .
Utlity DAC 4: 0.00v = 25 100
26
27
28
23
30 -200
31
3z
33
32 -300
35
36
37
38 400
33
40,
ﬂl@
a0 0500 10 0 £ 40 £}

Amp: Tecella Apello; S/N: 143000098L; FW: 0:35; Driver: v1.119.42; TecellaLab: v1.42




A Tecella

Set “Source” to “Model”. This connects the internal model cell which has 110Meg-ohm resistance.

E=1 Nl Ex2)
Acquire: Tecells Apollo (123000098L) [£]
Capturemode:  Trigger in: Sample period: Repeatdelay: Display window: | | Save to file: [ Jtestutic |
— ex 115D - ez ]
Stmui | Chans ViewA | ViewB | ViewC | ViewD Statistics
E [a ] || MultGraph Columns: (1 || || Labels 3 Zoom Together ? [] Options
o Gain: = || Enable Statistic
I R—
pA ys ms Decmalpaces: (2 %
400 e
% c
— - ¢ mond
_m [ Tau
Tuadistel [0 3
[ Offset () J( zer0 P ] - o
[ Leak Il Zero Leak ] e
[ Capadtance J( Zero Capacitance ] mo
[ Artfoct Il Zero Artifact ] 100 o 5 [2]
iSRRI Copy to Clipboard
Marusl | Auto Options. o
-z [0.00my 1:0:.
e | 0.00my —0—
%) T A 0.00m —_— 0
01 vask ) oot 1510
% CFast [n 00pF M}@=. 200
% csiow | 0.000F E—
% cslows | 0.00pF Bo———
| artfact 0pF -300
-400
(=] [+]
-] &
) ) 0500 10 20 30 40 50
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1.42 y

Set “Gain” to a setting larger than 40Meg-ohm. In the example below, 100Meg-ohm is selected. Your amplifier may
have different gain settings than shown below.

Acqire: Tecells Apollo {143000098L) [
Capturemode:  Trigger in: Repeat delay: Display window: | | Save to fle: (... Jtest.tic |
“ e o) el T (o P> ) Jameime (5 e ]
Stmui | Chans ViewA | ViewB | VienC | ViewD Statsts
E [ General [ | MutiGraph Columns: |1 5| | |Labels [X| Zoom Together 2 -] optons
Source: || Enable Statistic
a | Model - a
Updatenterval: (1 [ ]
|| Enable Vemd pAvs ms Decmalplaces: |2 |=]
400
[ |RSeries| LOOKOhM 2 % Rtotal
% c
:
- 3 - * s
e o
[-] Compensation (Auto) Tou adiust (s}
[ Offset () Il Zero ] 00 ] o
[ Leak Il ZeroLeak ] e
[ Capaditance Il Zero Capaitance ] ] RoeS e
[ Artfact Il Zero Artifact ] 100 S
M= Copy to Clipboard
Manual | Auto Optons o
o”* {0.00mv 3 0
p_fine |0.00mv :
% Tand Ads 0.00mY j—-G—— o
) tosk o e oo %
% CFast [n 00pF ")O=' 200
% CSlow | 0,000 Bop————
%) cslows | 0.00pF Bo——
| artfact 0pF -300
-400
-] -]
-] &
D) ) o500 10 E] 30 40 50
Amp: Tecella Apollo; S/N: 143000098L: FW: 0:35; Driver: v1.119.42: TecellaLab: v1 42 y




A Tecella

In the “View A” tab, select the channels that you want to observe. In the example below, channels 1 through 16.
Click on the “Acquire” button.

A MainWindow

Start [

Acquire: Tecella Apollo (143000098L) [£]

Capture mode:

o o ()

Trigger in:
Immediate v | (S0usx

Sample period:

Repeat delay:
112) oms 2

Display window:

% 3 Channels to save: (Al

Save to file:

(.. Jrest.ti

[-][zz572

Amp | Stmui | Chens | Dsp ViewA | ViewB | VienC | ViewD Statistics
Al (] General = MultiGraph Columns: (1 | Labels (%] Zoom Together | More.., [-] options
T Source: Gain: — Enable Statistic
Model - 100M - -
2| fockel Update Interval: | 1 =
E Enable Vemd ES
g able Ve pAvs ms Decimal places: |2 =
s = 400
b RSeries 1.00kOhm N pelEins
7 xc
8 voltage: s00mv >
: 2o : o0 % C (zeroed) ZeraC
% Pulse for: 1000 ms |5
10 Tau
11 ] -
by [-] Compensation (Auto) Tau adjust (us): | 0 Ei
) Offset (1P) Zero 20 Rseries
14
Leak Zero Leak
15 Rseal
16 Capadtance Zero Capacitance RMS noise
17 Yoy
18 Artifact Zero Artifact s 100 RMS window: 8 z
;s [-] Compensation eta) 18 Copy to Cipboard
20
Manual Auto Opti
2 uto Options | 211 )
- 22
20 » 0.00mV : —— bt
22 p_fine | 0.00my ST 24
25 %/ Iand Adjl 0.00my S0 25
26 26 -100
27 a 27
0 -
0 Leak (D) 1Ohm-1 | 5 [k b
239 -~ 28
2 X Crsst |0.000F : o0— z 200
31 ® Cslowa |0.00pF 0 31
= % cslows | 0.00pF 2 32
33 33
3¢ Artifact 0pF 34 -300
35 35
36 36
37 37
38 38 400
33 39
40 40
11@ 41%
) ) 0500 10 0 30 EY
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1 42 y
. e e e ” . d 7 P d . d ”
Double-click inside the “View A” window to “fit the waveform inside the window”.
A MainWindow
Start ] | Acquire: Tecela Apolio (143000098L) [£
ol o Capturemode:  Triggerin: Sample period; Repeat delay: Dispiay window; [ Save to fle: (.. Jrest.ti |
coms [T 13 owmwee H[EDD ]
Amp | Stmui | Chens | Dsp ViewA | ViewB | VienC | ViewD Statistics
Al (] General = MultiGraph Columns: (1 | Labels (%] Zoom Together | More.., [-] options
T Source: Gain: = Enable Statistic
Model - 100M - -
2 ad 2 Update Interval: 1 =
E Enable Vemd E =
g able Ve g pAvs ms Decimal places: |2 >
s = 400
p RSeries| LoKOhm A ————— 5 pelEins
&
7 - xc
: - Voltage: 500mV = : 0 R C (zeroed) ZeroC
% Pulse for: 1000 ms |5
10 10 Tau
11 ]

c tion (Auto) 11 "
by [-] Compensation (Auto) b Tau adjust (us): | 0 -
) Offset (1P) Zero - 20 . Rseries
14

Leak ZeraLeak 14
15 15 Rseal
16 Capadtance Zero Capacitance i RMS noise
17 17 -
18 Artifact Zero Artifact s 100 RMS window: 8 s
;s [-] Compensation eta) 18 Copy to Cipboard

20
21 Manual | Auto Options | 21
b . S
» [EEw [0
23 x = 23
= p_fine |-0.36my —0——~ 2
25 %/ Iand Adjl 0.00my S0 25
26 26 -100
27 a 27
0 -
o Leak ©) ohm-1 5 (} 2e ———
239 -~ 28
2 X Crsst |0.000F :O= z 200 Nankla
31 ® Cslowa |0.00pF — a1 oOuDic
32 % Csows |0.00pF 2 32 I k h
33 33 clic ere
3¢ Artifact 0pF 34 -300
35 35
36 36
37 37
38 38 400
33 39
40 40
11@ 41%
0500 10 20 30 50

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42




A Tecella

The waveform should now fit inside the window.
Hold-and-drag the left mouse button to MOVE the waveform.
Hold-and-drag the right mouse button to ZOOM IN and ZOOM OUT the waveform in x and y directions.

A MainWindow
Start ] | Acquire: Tecela Apolio (143000098L) [£
ol o Capturemode:  Triggerin: Sample period; Repeat delay: Dispiay window; [ Save to fle: (.. Jrest.ti |
Amp | Stmui | Chans | DsP ViewA | ViewB | ViewC | ViewD Statistics
= Bl = MultiGraph Columns: (1 | Labels | Zoom Together | Mare... 2 [-] optins.
T Source: Gain: Enable Statistic
Model v 100m - 1 3 -~
2 2| Update Interval: 1 =
E Enable Vemd 3 ES
g able Ve g nA vs ms Decimal places: |2 =
5 -
b RSeries 1.00kOhm N el pelEins
&
7 7 xc
: = Voltage: s00mV 3 8 2 1 | C (zeroed) Zera C
% Pulse for: 000ms 5 g |
10 10 Tau
11 ] 11 =
by [-] Compensation (Auto) b Tau adjust (us): | 0 Ei
= Offset (1P) Zero v Rseries
14
Leak ZeraLeak 14
15 15 . Rseal
16 Capadtance 7ero Capacitance 16 RMS noise
17 17 -
el Artifact Zero Artifact b RMS window: 8 =
19 ]
20 [-] Compensation (Detail) ;lz Copy to Clipboard
21 Manual | Auto Options | 21 et ity
22 - 22 =l
» [EEw [0
23 x = 23
20 p_fine [-0.36mv —0——~ 24
25 %/ Iand Adjl 0.00my S0 25
26 28
27 a 27
0 -
0 Leak (D) 1Ohm-1 | 5 [k b
239 -~ 29 1
= X Crsst |0.000F : o0— 2
31 ® Cslowa |0.00pF 0 31
= % csows |0.00pF 2 32
33 33
3¢ Artifact 0pF 34
35 35 ]
36 36 2
37 37
38 38
33 39
40 40
11@ 41%
) O b 1 » Ed @ e
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1 42 y

Select “View B” tab, and double-click inside the window to fit the waveform like the following.

A MainWindow
Start ] | Acquire: Tecela Apolio (143000098L) [£
ol o Capturemode:  Triggerin: Sample period; Repeat delay: Dispiay window; [ Save to fle: (.. Jrest.ti |
Amp | Stmui | Chans | DsP View A VienC | ViewD Statistics
= (] General = MultiGraph Columns: (1 | Labels | Zoom Together | Mare... 2 [-] optins.
T Source: Gain: Enable Statistic
Model - 100M - -
2 3 Update Interval: 1 =
E Enable Vemd ES
g able Ve nA vs ms Decimal places: |2 =
5 -
b RSeries| Lookorm [ Al————————— Zeme
7 xc
: - Voltage: 500mv (3 2 i R C (zeroed) ZeroC
% Pulse for: 1000 ms | 5
10 | Tau
11 ] -
by [-] Compensation (Auto) Tau adjust (us): | 0 Ei
= Offset (1P) Zero Rseries
14
Leak Zero Leak
15 . Rseal
16 Capadtance 7ero Capacitance RMS noise
17 T17 ~
el Artifact Zero Artifact b RMS window: 8 =
19 ]
20 [-] Compensation (Detail) ;lz Copy to Clipboard
21 Manual | Auto Options | 21 ST A
22 - 22 =l
» 2.00mV H—=_0—
23 x = 23
20 p_fine [-0.36mv —0——~ 24
25 %/ Iand Adjl 0.00my S0 25
26 28
27 a 27
0 -
0 Leak (D) 1Ohm-1 | 5 [k b
239 -~ 29 1
= X Crsst |0.000F : o0— 2
31 ® Cslowa |0.00pF 0 31
32 X Cslows | 0.00pF 00— 32
33 33
3¢ Artifact 0pF 34
35 35 ]
36 36 2
37 37
38 38
33 39
40 40
11@ 41%
) b 1 » Ed @ e
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1 42 y




Set “Columns” to “4”, then click on “MultiGraph”.

A Tecella

=
Acqire: Tecells Apollo {143000098L) [
Capturemode:  Triggerin: Sample peri Repeat delay: Display window: [ Save to fie: [ [testtic |
[immedate_|~] (s0us Charnels to save: (Al =572 ]
Amp | Stmui | Chans | DSP View B View D Statistics.
[a )| e 1wt a1 | Lot 1 220m ot Cies
Source: Gain: | Enable Statistk
e [x) (o 0
Update Interval:
|| Enable Vemd A Vs ms . .
[ |RSeries| LOOKOhM 2 % Rtotal
% c
X sl
— ) ——
Puse for: L wooms (3
% puise = [ 7au
[] Compensation (Aute) Tau aciust (us):
[ Offset () Il Zero ] ] o
[ Leak Il ZeroLeak ] 0
1
[ Capaditance || zero Capacitance ] o
Artifact Zero Artifact 17 P =
l I B i
M= 12 Copy to Clipbeard
20
Manual | Auto Options 21 P —
! 22 0
» -2.00my
x [200m ] 23
p_fine |0.36my : 24
(3] Tamd Adj| 0.00mY ) 25
28
) tosk o e oo % 27
28
%) CRast |0.00pF Eo——— i: 1
% CSlow | 0,000 Bop———— b
% cslows [MDDF —%O:l 32
33
[] artifact opF 34
35
36 2
37
38
38
40
n HIE
-]
o | |k 2 2 d
Amp: Tecella Apollo; S/N: 143000098L: FW: 0:35; Driver: v1.119.42: TecellaLab: v1 42 y

The 16 channels will be displayed in 4 columns and 4 rows as the following.

Start ] | Acquire: Tecela Apolio (143000098L) [£
Capturemode:  Triagerin: Sample peri Repeatdelay:  Display window: [ Save fo file: (... Jtest.tic
fromaee -] (e e [ e
Amp | Stmui | Chens | Dse VewB | VienC | ViewD Statsts
E [] General E %) MUtiGraph  Column: -] optons
B Source: Gain: 5 [ Enable Statisti
[ Mocl [~| 100 =] R nAs ms R nA vs ms 2 ||, nA Vs ms s [, nA Vs ms Update Interval:
|| Enable Vemd Deci
1 1 1 1
[ Rseries| Logkoim | 5| o a o a X Rtotal
% c
=) -1 -1 -1 -1
whoges T
x e — 2 2 2 2 .
Fou
- - o3 10 a0 |3 o; (10 |20 |30 50 ||oy 20 |a 50 ||og E]
[] Compensation (Aute) . = N . Tau aciust (us):
[ = Il Joro B ] B nA s ms, ) avsms | s |, nadsms |7 [, nAYs m3 B
[ =3 I Zoalok J 1 1 1 1 || rseal
[ Capadtance Il Zero Capacitance ] B N B N [ RMS nose
17
l ey ||| w s B B B RS cons
[-] Compensation (Detai) ;g 2 2 2 2 Copy to Clipboard
marnel (i Opiogy 21 i, 10 2 |w L) RS 20 |n 0 |log 20 |2
! 22
x ¥ [ 2.00my ) nA s ms nA Vs ms 0 nA s ms 1 nA Vs ms
) 23 2 2 2 2
p_fine [0.36mv J—0—— 2
(3] Tamd Adj| 0.00mY {1 25 1 1 1 1
28
B b B 0
) tosk o e oo % 27
28 4 4 4 4
% Crast [n 00pF ")O=' 23
30 -2 -2 -2 -2
% CSlow | 0,000 Bop———— b
%) csiows (000 =0 2 o; 10 @ w0 i; 10 | 3 I EE 50 |log EE)
33
nA Vs ms| nA Vs ms nA Vs ms| nA s ms
| artfact 0pF 34 2 2 Hl, 5,
35
36 1 1 1 1
37; 2 R 2 2
38
38 1 4 Et Et
40
[«] ﬂ% 2 2 2 2
Iln O S ECE I o; 10 |20 3 E 20 |30 50 | log 20 |3
Amp: Tecella Apollo; S/N: 143000098L: FW: 0:35; Driver: v1.119.42: TecellaLab: v1 42 y




A Tecella

Click on highlighted button to hide the “Statistics” tab, in oder to provide more viewing space.

A MainWindow
Start ] | Acquire: Tecela Apolio (143000098L) [£
Capturemode:  Triggerin: Sample period; Repeat delay: Dispiay window; [ Save to fle: (.. Jrest.ti |
coms 1) S e ]
Amp | Stmui | Chens | Dsp ViewA | ViewB | ViewC | ViewD
= Bl = X mutiGraph Columns: (4 | 3 Labels | Zoom Together | Mare... ?
Source: Gain:
B Model - 100m - 4
2| lode! 2 N nAvs ms +f, nA Vs ms 2], nA Vs ms ERI nAvs ms 4
E Enable Vemd E
“ 4 1 1 1 1
5 - 5
" RSeries| LoOkOhm | 2l——— 3 o o a a
7
" 2 1 1 1 1
g ; Voltage: 500mV 3 8
&
1? P | % puise for: 000ms 5 g 2 2 2 2
11 [ ] I tion (Auto) :: 23 10 20 30 90 50 23 10 20 30 90 50 03 10 20 30 90 50 03 10 20 30 90 50
-] Compensation
12 12
19 Offset () Zero b N nA Vs ms s |, nA s ms s ||, nA vs ms 7 ||, nA vs ms 8
i; Leak ZeraLeak :; N N N N
16 Capadtance 7ero Capacitance o o o N N
17 Artifact Zero Artifact 17
18 18 1 1 -1 -1
13 ] 18
20 [-] Compensation (Detail) b 2 2 2 -2
21 Manual | Auto Optons | 21 o3 |0 Ja 30 | s o3 o a0 3 | s o; o Ja 3 a0 s o; o Ja |3 a0 s0
22 - 22
23 x ¥ -2.00mY 2 O 3 nA VS ms 9 nA Vs ms 0 nA Vs ms 1 ‘ nA Vs ms 2
= p_fine [-0.36mv —0——~ 2 2 2 2 2
25 % Icmd Adj 0.00mV T 25 1 1 1 1 ‘
26 26
= 4 4 0 0
22 Leak (0) | 0. 1Ohm-1 | 5 [k 27;
28 28
1 1 1 1
29 -~ 28
% crast |0.00pF S
30 . 30 -2 -2 -2 -2
31 ® Cslowa | 0.000F 0 31 ‘
= %) csows [o.00F 0 2 o; 0w ;0 9 s0 feg |10 [® 3 9 50 jep 0 0 3 4 50 (foez (® w0 30 90 s
33 33
nA Vs ms nA vs ms nA vs ms nA s ms
38 Artifact 0pF 34 2 B2 e 52 &
35 35
36 - 1 1 1 1
37 37 £} £} o o
38 38
33 39 -1 El El El
40 40
,IQ ﬂ% 2 2 2 2
:I’f] ] o; o 20 30 |9 so Jog [0 |2 3 |0 50 jog |10 20 30 a0 50l o 20 ;90 s
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1 42 y

Select channels 1 through 8. Zoom in the y-direction, by holding-and-dragging the right mouse button “up”.

A MainWindow
Start ] | Acquire: Tecela Apolio (143000098L) [£
Capturemode:  Triggerin: Sample period; Repeat delay: Dispiay window; [ Save to fle: (.. Jrest.ti |
coms [T et tome: 5 H[EDD ]
Amp | Stmui | Chens | Dsp ViewA | ViewB | ViewC | ViewD
= Bl = X/ Muitraph columns: [H ] 5 Labels | Zoom Together | More. ., ?
T Source: Gain:
5 Mode! - 100m - g
2 s00 PA Vs ms 1 |00 pA VS ms 2| [s00 pA VS ms 3| [so0 pA Vs ms 4
E Enable Vemd E
E
B 4 00 00 400 400
. RSeries| 1.00KOhM J— Bl
g 300 300 300 300
7 7
g ) =
B 22 Voltage: 500mv : 8 200 200 200 200
a9 % Pulse for: 1000 ms | 5
10 100 100 100 100
11 [-] Compensation (Auto) 11
12 12
13 Offset (1P Zero 13 .
14 Leak ZeroLeak 14 100 100 100 100
15 15
Capadta Zero Capacitar
i: apadtance ero Capaditance 1€ 00 00 200 200
Artifact Zero Artifact 17
18 18 -300 -300 300 300
19 [-] Compensation [Detai) 18
20 20
400 400 400 400
21 Manual | Auto Options | 21 0w 3 o 50 [0 [0 20 3% 0 [0 ([0 (W 2 30 ju 50 |[0 [0 20 3% o |
22 a
Pt = » 2.00mY S—"0— ;; s . , .
24 ip_fine | -0.36my " 24 500 pA vs ms 500 pA Vs ms 500 PA vs ms 500 PA ¥s ms
25 ®  Icmd Adj| 0.00my T 25 400 400 lsao lsao
26 26
27 ~ 27
0 -
0 Leak (O) 1Ohm-1 | 5 [k a8 300 300 300 300
29 -~ 28
o0 ® CFast |0.00pF O 20 200 200 200 200
® Cslowa | 0,00 0
21 e = 31 100 100 100 100
32 ® cslows | 0.00pF == 32
33 33 A "
3¢ Artifact 0pF 34 )
35 35
B b 100 100 100 100
37 37; -200 -200 -200 -200
38 38
= 39 -300 -300 300 300
40 40
"Q 41@ -400 -400 400 400
:l’f] 0 O I N B O B . O - O N . R B B . L
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1 42 y




A Tecella

Select channels 1 through 4. Change “Columns” to “1” for a view such as the following.

Acquire: Tecella Apollo (143000096L) [£3
Capturemode:  Trigger in: Sample period;  Repeatdelay: Display window: [ Save to fie: (... Jtest.tic |
frisn [ (o E S e ]
Amp | Stmui | Chans | DSP ViewB | VienC | ViewD
LA e | BhLSe e | Labels X ZoomTogatoer ;
B Source: Gain:
oge [+ [100m B /3 o | >
0
|| Enable Vemd ‘ 0 \
0 I\
| Rseres| Lathorm [ 7 0
[
T -100 /’
e B RIED J
et ERIE i
10 0 0 30 " s A
[-] Compensation (Auto) 11 i
( Offset OF) J( zZero P J 12 . ‘ P
ero 13 0 |
[ Leak Il ZeroLeak ] 14 0 |
15 0 1y
[ Capaditance || zero Capacitance ] 16 0
Artfact Zero Artifact 7 o
l [— A AEER (
[-] Compensation (Detail) 18 - E ‘J
20 =
Manual | Auto Options. 21 0 - a j'n o A
» -2.00my . 22
® [2.00m ] 23 g } p 3
p_fine |0.36my : ¥ 24 o |
(3] Tamd Adj| 0.00mY {1 25 o T
26 0
) tosk o e oo % 7 h
28 =T [
% Crast [MUPF ")O=' iz 200 |
% CSown | 0.000F F0— by = L
0 n B 50 1
% Cslows [nmpg —%O:l 32 i
33 0 |
|| artifact opF 34 0 | "
35 ] |
36 0 b
37 o
38 0
38 -100 J/’
40, -200
-] ME 300 |
- i " - - I - .
Amp: Tecella Apollo; S/N: 143000098L: FW: 0:35; Driver: v1.119.42: TecellaLab: v1 42 y
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Select “View A” tab. Move “Cfast” slider to reduce the amplitude of the capacitive spike.

A Tecella

A MainWindow

Start

Acquire: Tecella Apollo (143000098L) [£]

o o . Capture modes

Amp | Stmuli | Chens | DsP

Trigger in:

Sample period:

Display window: [] Save tofile:

Channels to save: (Al

[-][zz572

View B View C View D

T Bl = MultiGraph Columns: (1 | Labels | ZoomTogether | Mare.., ?
& Source: Gain:
Mode! +| | 10m - q 3
2 2|
E Enable Vemd E A vs ms
“ 4
5 a 5|
e RSeries| L.00KOhm e —
&
7 7
8 voltage: s00mv > 8 2
b P puse for: 000ms |3 B
5 e for ms S g
11 [-] Compensation (Auto) 11
12 12
) Offset (1P) Zero P e
i) Leak ZeraLeak 14
15 15 1
16 Capaditance Zero Capacitance el
17 Artifact Zero Artifact 17
18 18
19 [-] Compensation [Detai) 18
20 20
21 Manual | Auto Options | 21
22 ES 22 4
23 »r -2.00mV - = 53
24 ip_fine | -0.36mv =L "
25 ® Iond Adj 0.00mV = 25
26 26 ¥
- Lk @) 0 o [0 2
ii ® Crast F = iz -
n ® Cslowa |0.000F T 31
32 X cslows | 0.00pF 00— 32
33 33
34 Artifact 0pF 34
35 35
36 36 2
37 37
38 38
39 38
40 40|
11@ 41%
ZI’LZ] Ay o, 10 20 30 40 50
Amp: Tecella Apollo; $/N: 143000098L; FW: 0:35; Driver: v1.11942; TecellaLab: v1.42
The left-most column is for selecting the channels to control. Select only channel 3.
H “" ” “" ” H H
Click on “JP”. Move the “JP” slider and observe that only channel 3 waveform is affected.
Placing the mouse pointer on top of the waveform will display the channel number.
A MainWindow
Start Acquire: Tecella Apollo (143000098L) [£]
o @ Cepturemode:  Trigger in: Sample period:  Repeatdelay:  Display windows [ ] Save to fil: [ Jesttc ]
o = s osave: [ = = ]
Amp Stimuli Chans. DsP View A View B View C View D
T Bl = MultiGraph Columns: (1 | Labels | ZoomTogether | Mare.., ?
1 , Source: Gain:
5 Model +| | 10m - q 3
= 2
Ei Enable Vemd E A vs ms
4 4
5 RSeries LOOkOhm & 3|
&
7 7
8 , voltage: s00mv > 8 2
9 ap ) - 3
1 % Pulse for: 1000 ms 3 0
o [-] Compensation (Auto) 11
12 12
13 Offset (1P) Zero P e
14 Leak ZeraLeak 14
15 15 1
16 Capaditance Zero Capacitance el
7 Artifact Zero Artifact 17
18 18
19 [-] Compensation [Detai) 18
20 20
21 Manual  Auto Options 21
22 l 3 = :o=| 22 4.
s w ¥ [100.003] o
24 pom - "
25 ® Iond Adj 0.00mV = 25
26 26 i
f: Leak (0) | 0. Ohm-1 | 5 [ 27;
28 28
;z ®| Crast |21.96pF = iz =
1 ® Csiowa |0.000F T 31
32 X cslows | 0.00pF 00— 32
33 33
34 Artifact 0pF 34
35 35
36 36 2
a7 57
8 38
39 38
40 40
‘ll@ 41%
ﬂi‘] Ay o, 10 20 30 40 50

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42
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A Tecella

Select “All” channels for controlling. In order to observe the Rseries compensation effect, zoom in the y-direction, by
holding-and-dragging the right mouse button “up”.

A MainWindow

Start [

o o . Gapturemode:  Triggerin:

s

Acquire: Tecella Apollo (143000098L) [£]

Sample period:

Repestdelay: Display window: [ Save tofile:

Channels to save: (Al

(.. Jrest.ti

[-][zz572

Amp Stimuli Chans DsP View A View B View C View D
“ [-] General Al MultiGraph Columns: |1 5 Labels % Zoom Together Mare... ?
Source: Gain:
; Madel - 100m - ; 1600
i Enable Vemd i 150 PAvs ms
5 5|
& % Rseries| 0.00kOhm e 1400
7 7
8 Voltage: s00mv > 8 1300
El 2ap = g
% Pulse for: 1000 ms | 3
10 10 1200
11 [-] Compensation (Auto) 1
12
19 Offset (P) Zero b 1100 S——
i; Leak Zero Leak :; 1000 [
16 Capaditance 7ero Capacitance o
17 900
Artifact Zero Artifact 17
18 18 T A wwnwwm
19 [-] Compensation [Detai) 18 800
20 20
21 Manual | Auto Optons | 21 700 J
22 a 22
Pt o T -2.00my 3—0— o s00
= p_fine [-0.36mv —0——~ 2
25 X Icmd Adj| 0.00mY T 25 500
26 26
;; Leak (0) | 0. 1Ohm-1 | 5 [k ;; 400
iﬁ X Chast | 21960 He— i: 300
) e L
31 X CslowA | 0.009F - 31 200
32 X cslows | 0.00pF 00— 32
33 33
34 Artifact 0pF 34 100
35 35
36 36 0
37 37 r
EH s -100
39 38
40 20, 200
11@ 41%
ZI!LZ] BB -300 0 10 20 30 @ &
Amp: Tecella Apollo; S/N: 143000098L: FW: O:5; Driver: v1.119.42: TecellaLab: v142 y
H “" H ” H H
Click on “RSeries”. Move the slider to the right, and observe the effect.
« ) «unn “« )
Move “RSeries” back to “0”, and uncheck “Rseries”.
" 4
Set the “JP” for channel 3 back to the same value as the other channels.
H " ”n HPS
Click on the “Stop” button, to stop the acquisition.
A MainWindow
Start ] | Acquire: Tecela Apolio (143000098L) [£
o o Capturemode:  Triggerin: Sample period; Repeat delay: Dispiay window; [ Save to fle: (.. Jrest.ti |
coms[ 1) S BEED )
Amp Stimuli Chans DsP View A View B View C View D
= O = MUMiGraph Columns: (1 | % Labels | ZoomTogether | Mare.., ?
Source: Gain:
; Madel - 100m - ; 1600
i Enable Vemd i 150 PAvs ms
p [x Reries| 8352.040hm | $ oy b 1400
7 7
8 Voltage: s00mv > 8 1300
El 2ap = g
% Pulse for: 1000 ms | 3
10 10 1200 \
11 [-] Compensation (Auto) 1 W”‘"
i YIS |
19 Offset (P) Zero b 1100
i; Leak ZeroLeak :; 1000
16 (SR EEr T T 16 P A et AP o i e e
17 Artifact 2 17 =
ero Artifact
18 18 J
19 [-] Compensation [Detai) 18 800
20 20
21 Manual | Auto Options 211 700 ‘
22 a 22
Pt o T -2.00my 3—0— o s00
24 =t A 24
25 X Icmd Adj| 0.00mY T 25 500
26 26
o Leak ) [0 ot [ 2] 2 400 l
iﬁ X Chast | 21960 He— i: 300
31 ® CSlowa |0.00pF 0 31 20 1.
32 ®| cslows |0.00pF ) 32 w
33 33
34 Artifact 0pF 34 100
35 35
36 36 0 28
37 37 1
38 38 -100
39 38
40 20, 200
11@ 41%
ZI!LZ] BB -300 0 10 20 30 @ &

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42
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A Tecella

Set the “Capture mode” to “Continuous”.
Click on the “Acquire” button.

Acqire: Tecells Apollo {143000098L) [
Trigger in: Sample period:  Repeatdelay: Display window: | | Save to file: (... Jtest.tic |
max 115D s oo [ e ]
ViewA | ViewB | VienC | ViewD
"
[ A [l Gene [a | |MutGraph Columns: (1 3| | |Labels % Zoom Together p
B Source: Gain: =
[Mogel [=] [0 i 1100
|| Enable Vemd % 1000 PAYS ms
X Rseries 00000 5| 00
e o
" | s o
[-] Compensation (Auto) 0
[ Offset () Il zZero P ]
[ Leak Il ZeroLeak ] 500
[ Capadtance Il Zero Capacitance ] 400
[ Artfact Il Zero Artifact ] 7 0
18
[-] compensation (Detail) 18 200 l‘
20
Manual | Auto Options 21
100
P [-2.00mv ) ¥ 22
e | ) - 23
p_fine [-0.36mv ——— 2
(3] Tamd Adj| 0.00mY ) 3 25 !
26 -100
) tesk o3 0 coomnnaavoret % 2 |
% Crast [u%pg ,<)=@=. i: 200
® Csiowa |0.0057 ] 3]
X cslows |0.00pF Bop———— 32 -400
33
| artfact opF 24 -500
35
bl 500
37
32 -700
38
20 800
s ME 500
|5900
D Br
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1 42 y

You will first see the test pulse. Then, 2 seconds later, the waveform will become flat.
The “Display window” is set to 2 seconds by default.
However, because the window was fitted to the test pulse, it is showing a shorter window.

Start ] | Acquire: Tecela Apolio (143000098L) [£

Capturemode:  Trigger in: Sample period;  Repeatdelay:} Display window: ] Save to file: (... Jtest.tic |
[omete [1) @on[ 1B (o B[z 3] aemebome (o e ]

Amp | Stmui | Chens | DS ViewA | ViewB | VienC | ViewD
[ A [l Gene [a | |MutGraph Columns: (1 3| | |Labels % Zoom Together p
B Source: Gain: 5
[Mogel [=] [0 i 1100
|| Enable Vemd % 1000 PAYS ms
% Rseries 0.000Mm 3]} 00
ohage: L soomv 3 s
ap
s o
[-] Compensation (Auto) 0
[ Offset () Il zZero P ]
[ Leak Il ZeroLeak ] 500
[ Capaditance || zero Capacitance ] 400
[ Artifact ] l Zero Artifact l i; 200
[-] Compensation (Detai) 12 200
20
Manual | Auto Options 21
100
P [-2.00mv ) 22
% 1 23
p_fine |0.36my : ¥ 24
) 5
(3] Tamd Adj| 0.00mY {1 iz o
) teok ) [sos0mmmmiort 510 22 | o
% Crast [u%pg ,<)=@=. i: 200
% CSow | 0,000 Eop———— b
X cslows |0.00pF Bop———— 32 -400
33
[ artfact 0pF 34 -500
35
byl 500
g; -700
38 00
40
s ME 200
|200
D Br

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42 Yy
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Double-click inside the view window.

The x-axis will become 2 seconds. The y-axis will zoom in to the noise level.

A Tecella

A MainWindow

Start ] | Acquire: Tecela Apolio (143000098L) [£

Sample period:

E E Capture mode:  Trigger in:
coms[ 1)

Amp | stmui | Chans | Dsp View A
Al [] General Al
T Source: Gain:
- - 1
& Mode! 100M B
E Enable Vemd E
“ 4
5 - 5
" % Rseries|0.00k0hm |2
6
g 7
8 voltage: s00mv > 8
El 2ap = g
% puise for: 1000ms |3
10 10
11 [-] Compensation (Auto) 11
12 12
13 Offset (1P Zero -
i) Leak ZeraLeak 14
15 15
16 Capacitance 7ero Capacitance o
17 Artifact Zero Artifact 17
18 18
19 [-] Compensation [Detai) 18
20 20
= Manusl | Auto Options | 21
22 - 22
» 2.00my 00—
23 x = 23
= p_fine [-0.36mv —0——~ 2
25 ®  Icmd Adj| 0.00my T 25
26 26
27 = 27
0 -
0 Leak (D) 1Ohm-1 | 5 [k b
239 -~ 28
2 % Crast | 21.96pF : g z
31 ® Cslowa |0.00pF 0 31
32 X Cslows | 0.00pF 00— 32
33 33
3¢ Artifact 0pF 34
35 35
36 36
37 37
38 38
33 39

7

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42

Repeat delay:

40 40,
11@ 41%

Display window:

[ Save to file: (.. Jrest.ti

Channels to save: (Al

[-][zz572

ViewB | ViewC | ViewD
MultiGraph Columns: [1 & Labels 3| Zoom Together | More... ?
40

pAvs ms
El | |
1
-10
i 1
2
o, 100 200 300 400 500 600 o0 | 800 |s00 4000 [1100 (1200 1300 1400 |1500 1600 1700|1800 1300 ]

Hold-and-drag the right mouse button “down” to zoom out in the y-direction.
Click on the “Stop” button to stop the acquisition.

A MainWindow

Start ] | Acquire: Tecela Apolio (143000098L) [£

Sample period:

E E Capture mode:  Trigger in:
coms[ 1)

Amp | stmui | Chans | Dsp View A
Al [] General Al
T Source: Gain:
- - 1
& Mode! 100M B
E Enable Vemd E
“ 4
5 - 5
" % Rseries|0.00k0hm |2
6
g 7
8 voltage: s00mv > 8
El 2ap = g
% puise for: 1000ms |3
10 10
11 [-] Compensation (Auto) 11
12 12
13 Offset (1P Zero -
i) Leak ZeraLeak 14
15 15
16 Capacitance 7ero Capacitance o
17 Artifact Zero Artifact 17
18 18
19 [-] Compensation [Detai) 18
20 20
= Manusl | Auto Options | 21
22 - 22
» 2.00my 00—
23 x = 23
24 e | 0.36mv —0——~ 24
25 ®  Icmd Adj| 0.00my T 25
26 26
27 = 27
0 -
0 Leak (D) 1Ohm-1 | 5 [k b
239 -~ 28
2 % Crast | 21.96pF : g z
31 ® Cslowa |0.00pF 0 31
32 X Cslows | 0.00pF 00— 32
33 33
3¢ Artifact 0pF 34
35 35
36 36
37 37
38 38
33 39

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42

Repeat delay:

ViewB | ViewC

MultiGraph Columns: |1 =

600

Display window:

= B

[ Save to file: (.. Jrest.ti

Channels to save: (Al
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With the acquisition stopped, check “Save to file”.
Select “Selected in View A”.

A Tecella

Start ] | Acquire: Tecela Apolio (143000098L) [£
Capturemode:  Trigger in: Sample period:  Repeat delay:  Display window: [, Save to fil: ... | C:TecellalabData/captures/yyyyMMdd_hhmmss_zz
e 115 oo o (oo - Y2572
Al
Amp | Stmui | Chens | Dsp ViewA | ViewB | ViewC | ViewD Manual list:
Selected in “Chans”
[ a | e [y Drse=n Coumns: (1 5] ] Lo — More.. 2
B Source: Gain: =
| Model (v 10m B3}
600
[ | Enable Vemd % PAVEmS
% Rseries 0000 |5 500
el 0
1% puse for: L wooms (3
[-] Compensation (Auto) 300
[ Offset () Il zZero P ]
200
[ Leak Il ZeroLeak ]
[ Capadtance Il Zero Capacitance ] 100
[ Artifact ] l Zero Artifact l 17
18 .
[] Compensstion (etai) 19 R
20
Manual | Auto Options 21
-100
P |2o00my e ;;
p_fine |0.36my : 24 200
Iond 0.00mV 25
%] 1md ad )
28 200
O vask ) oo 1510 27
28
% Crast [u%pg ,<)=@=. i: 400
% CSiowh | 0,005 Ep— by
% Cslows [MDDF —%O:l 32 500
33
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35! 500
36
37 700
38
38
40 -800
g o
D) ) kb 100 200 300 (400 |S00 500 (700 (800 (900 |1000 |1100 |1200 (1300 3400 1500|1600 1700|1800 ||1500 |200¢
Amp: Tecella Apollo; §/N: 143000098L: FW: 0:35; Driver: v1.11942; TecellaLab: v1 42

Click on the “Acquire” button to start the acquisition.
After about 5 to 10 seconds, click on the“Stop” button to stop the acquisition.
After stopping the acquisition, select the “Start” tab.

Start [| || Acquire: Tecella Apollo (143000088L) [£

‘Capture mode:  Trigger in:

]

Sample period: Repeatdelay: Display window: (X' Save to fie:

Channels to save: | Selectedin View A" |(13,5,75

(... [c: recelal abData/captures/yyyyMMdd_hhmmss 22

Amp | Stmui | Chens | DsP ViewA | ViewB | ViewC | ViewD
E [-] General E | IMutGraph Columns: |1 |5| | |Labels (%] Zoom Together ?
B Source: Gain:
| Model (v 10m 5| [+]
500
|| Enable Vemd % PAVE S
% Rseries 0000 |5 500
e s
1% puse for: L woms 3
-] Compensation (Auto) =
[ Offset () Il zZero P ]
200
[ Leak Il ZeroLeak ]
[ Capacitance Il 7ero Capacitance ] 100
[ Artifact ] l Zero Artifact l 17
18 .
[-] Compensation (Detai) 12 R e o
20
Manusl | Auto Options. 21
-100
P [-2.00mv ) 22
) 23
p_fine |0.36my J 24 -200
Temd Adj| 0.00my ) 25
x Adi| )
26 0
O vask ) oo 1510 27
28
% Crast [u%pg ,<)=@=. i: 400
% CSow | 0,000 Eop———— b
% Cslows [MDDF —%O:l 32 500
33
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35! 500
36
37 00
38
39
40, 800
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D) ) kb 100 200 300 (400 |s00 500 (700 |s00| (900 |1000 |1100 |1200 (1300 3400 1500|1600 1700|1800 |1500 |200¢

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42
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Exporting Data

The following pages describe how to export the recorded data to
industry standard formats, such as ABF and tab delimited formats.

A Tecella

16



A Tecella

Select “Export TLC data”.

A MainWindow

Start

Acquisition Data

Available amplifiers: O Refresh @ Playback TLC file

Tecella Apollo (143000098L) ]

© Export TLC data

Please choose one of the following:
® Test Pulse
Step Scan

D Begin

Aluays acquire from first available
amplifier at startup.

/(Tecella //\r

Amp: Tecella Apollo; S/N: 143000098L: FW: 0x35; Driver: v1.11942: Tecellalab: v1.42

You should see the TLC file that was just created, in the “Source directory” window.

A MainWindow

Start TLC Export

Source drectory:  |... | € | C:/TecellaLabDatajcaptures
Destination directory: E] § | c:/TecellaLabDatajcaptures

Source directory contents [] selected file information Destination directory contents
Filename: N/A
%] Only show TLC files. O Refresh Fet % Only show ABF files.

TLC version: NfA

Channel count: N/A
Samples per channel: N/A
Frequency: N/APeriod: NJA

[-] Export options
Destination format: | ABF v

Destination filename: N/a

Auto spiit file every N channels:

Export subset of channels:

Export range of samples from:

to:

Auto spit file every N samples:

J
J
J
J
J
Sample rate decimation factor: =

%/ Confirm before overwritting a file.

©) Start Export
Export queue
Pause Clean Queue
[+]
[=]

Amp: Tecella Apollo; S/N: 143000098L; FW: 0:35; Driver: v1.119.42; TecellaLab: v1.42
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Select the TLC file to export.
Select the desired “Destination format”. ABF is selected below.

Check “Auto split for every N channels”, and enter “1”.

Text file is another common option.

Source directory contents

% Only show TLC fles. O Refresh

estination directory: :[MecellaLabData/captures
Destination directo §lc llaLabData/captur

[] selected file information

Filename: C:fTecellaLabData/captures/20 180819_100302_343.tic
Filesize: 1534 kB

TLC version: 1

Channel count: 16

Samples per channel: 177152

Frequency: 2.0002+04; Period: 5.000e-05

f
% {AUto spit file every N channel 1

Export subset of channels:

Export range of samples from:

to:

Auto spit file every N samples:

Sample rate decimation factor:

Export queue

Pause

Amp: Tecella Apollo; S/N: 143000098L; FW: 0:35; Driver: v1.119.42; TecellaLab: v1.42

%/ Confirm before overwritting a file.

© Start Export

Clean Queue

KD

Destination directory contents

%/ Orly show ABF fles.

A MainWindow ==
Start TLC Export
Source drectory:  |... | € | C:/TecellaLabDatajcaptures

O Refresh

Click on the “Start “Export” button.

The TLC file will be exported to the desired format.

A MainWindow
Start TLC Export

Source drectory:  |... | € | C:/TecellaLabDatajcaptures

Destination directory: E] § | c:/TecellaLabDatajcaptures

Source directory contents

% Only show TLC fles. O Refresh

20180819_100302_343.tlc

C:/TecellaLabData/captures/20180819_100302_343.tlc

[] selected file information

Filename: C:fTecellaLabData/captures/20 180819_100302_343.tic
Filesize: 1534 kB

TLC version: 1

Channel count: 16

Samples per channel: 177152

Frequency: 2.0002+04; Period: 5.000e-05

[-] Export options
Destination format: | ABF v

Destination flename: 20180819_100302_343.abf

%/ Auto split file every N chamnels: |1

Destination directory contents

%/ Orly show ABF fles.

O Refresh

Export subset of channels:

Export range of samples from:

to:

Auto spit file every N samples:

20180819_100302_343.cq000 .abf
20180819_100302_343.cq001 .abf
20130819_100202_343.cg002.abf
20180819_100302_343.cq003 abf
20130819_100302_343.cg004.abf
20130819_100202_343.cg005.abf
20180819_100302_343.cq006.abf
20130819_100202_343.cg007 abf
20130819_100202_343.cg008.abf
20180819_100302_343.cq009 .abf
20130819_100202_343.cg010.abf
20180819_100302_343.cq011.abf
20180819_100302_343.cq012 .abf
20130819_100202_343.cg013.abf
20180819_100302_343.cq014 abf
20130819 100302_343.cq015.abf

Sample rate decimation factor:

J
J
J
J
8

Export queue

Pause

C:[TecellalabData/captures/20180818_100302_343.abf; 2834432/283443;

Complete!

%/ Confirm before overwritting a file.

Clean Queue

]
)
[~]

A Tecella
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A Tecella

Go to C:\TecellaLabData\captuers.
You should see the exported files. Note that in this example, cg000 is channel 1, cg001 is channel 2, etc.

=]
Ov| . v Computer » O5(C) » TecellalabData » captures » - | 3 | | Search captures 0 |
Organize = Include in library = Share with + Burn Mew falder i= - E;l @
¢ Favorites Mame : Date modified Type Size
Bl Desktop . apolle_2_abf 4/9/2018 %:33 PM File folder
4 Downloads , apollo_abf 4/9/2018 9:31 PM File folder
=] Recent Places , archive_2018_08-19 8/19/2018 10:06 AM  File folder
@ ScanSnap Folder J jet_abf 4/9/2018 9:29 PM File folder
@& Creative Cloud Files J split_tle 5/21/2018 1:30 AM  File folder
¢@ OneDrive , bbbl ~ 5/21/2018 1:34 AM  File folder
|| 20180819 _100302_343.cg000.abf §/19/2018 10:07 AM  ABF File 359 KB
4 Libraries || 20180819 _100302_343.cg001.abf §/19/2018 10:07 AM  ABF File 359 KB
@ Documents || 20180819 _100302_343.cg002.abf §/19/2018 10:07 AM  ABF File 359 KB
J‘l Music || 20180819 _100302_343.cg003.abf §/19/2018 10:07 AM  ABF File 359 KB
[ Pictures || 20180819 _100302_343.cg004.abf §/19/2018 10:07 AM  ABF File 359 KB
E Videos || 20180819 _100302_343.cg005.abf §/19/2018 10:07 AM  ABF File 359 KB
|| 20180819 _100302_343.cg006.abf §/19/2018 10:07 AM  ABF File 359 KB
18 Computer || 20180819 _100302_343.cg007.abf §/19/2018 10:07 AM  ABF File 359 KB
& 05 (C) || 20180819 _100302_343.cg008.abf §/19/2018 10:07 AM  ABF File 359 KB
. Seagate Backup Plus Drive (E:) || 20180819 _100302_343.cg009.abf §/19/2018 10:07 AM  ABF File 359 KB
Removable Disk (F:) || 20180819 _100302_343.cg010.abf §/19/2018 10:07 AM  ABF File 359 KB
—a My Book (G) || 20180819 _100302_343.cg011.abf §/19/2018 10:07 AM  ABF File 359 KB
- Removable Disk (H:) || 20180819 _100302_343.cg012.abf §/19/2018 10:07 AM  ABF File 359 KB
- Lexar (1) || 20180819 _100302_343.cg013.abf §/19/2018 10:07 AM  ABF File 359 KB
@ Seagate Backup Plus Drive (J) || 20180819 _100302_343.cg014.abf §/19/2018 10:07 AM  ABF File 359 KB
5% Public (Wwdtecella) (M) || 20180819 _100302_343.cg015.abf §/19/2018 10:07 AM  ABF File 359 KB
5 Yokichi (\wdmycloud) (5:) || 20180819_100302_343.tlc §/19/2018 10:03 AM  TLC File 1,535 KB
\ J
G‘j Metwaork
] 23 items
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Go back, and run a test pulse.
Select the “Stimuli” tab.

For the “Holding voltage”, enter “-80” and click on the “right arrow” button to apply the holding voltage.

Make sure that “Relative to hold” is checked.

A MainWindow

Start Acquire: Tecells Apollo (143000038L)

o | . Capturemode:  Trigger in sample period: Repeatdelay: Display window: || Save to file test.tc
— = = ~ -~

Repeat Immediate Gousx 1%

oms 3] |2 2] chamebstsave: [l [~)(za575

Amp | Stmui | Chans | DSP ViewA | Viewd | ViewC | ViewD

Stimul Selector MultiGraph Columns: (1 |5 Labels (%] Zoom Together

=

1: example.vemd

e
PO omamm e wn e

B e
S e b

"

R T N T Y
ERrR R Rt

Settings

PR
l +/- [-ab.0oomv 2> nmv]

%) Use stimulus: % Relative to hold

example.vamd -

w w
(i

e s W W W wew
Bobmaaman

»

L

T
5
s
E}

More... ?

nA Vs ms

Amp: Tecella Apollo; S/N: 143000098L; FW: 0:35; Driver: v1.119.42; Tecellalab: v142

Statistics
[-] options
Enable Statist
Update Interval: 1
Decimal places: 2
X Riotal
xc
%/ C (zeroed) ZeraC
Tau
Teuadust () |0
Rseries
Rseal
RMS noise

RMS window 8

Copy to Clipboard

o

Observe the -80mV effect on the waveform.
Click on the “Stop” button to stop the acquisition.

Click on the “Edit...” button next to the vemd file to open the Stimulus editor.

A MainWindow

start Acquire: Tecela Apollo (143000038L) £

~|[zz579

ol o Capturemode:  Trigger in: Sample period Repeat delay:  Display window: |_] Save to file: [ Jresttc
e[ TE) s [ ‘
Amp | Stmui | Chans | DsP ViewA | VenB | ViewC | ViewD

Stimuli Selector MultiGraph Columns: (1 3 Labels (% Zoom Together

1: example.vemd

23
24
25
26
27
29

0

Settings
Holding valtage:
+/- | -30.000mV 2> Bomv

% Use stimlus: % Relative to hold

example.vend

More. ?

nAvs ms

Amp: Tecella Apollo; S/N: 143000038L; FW: 0x35; Driver: v1119.42; Tecellalab: v1.42

Statistics
[-] options
Enable Statisti
Update Interval: 1
Decimal places: 2
% Riotal
xc
) C (zeroed) ZeroC
Tau
Tauadivst ): |0
Rseries
Rseal
RMS noise

RMS window: 8

Copy to Clipboard

A 4y

A Tecella
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Set all amplitudes to OmV.

A stimulus Editor
Stimul
New...
Copy..

Save

Delete

eamplevemd
Large_for_Echem.
Large_to_test Fort
repest_and_deltan
Trigger_testyvemd

Done

SweepCount: |1 |5 RepeatCount: (1 |3
Sequence of Elements
1 - 2 - 3 -
Jy - — - — -+
Digital Outs: Digital Outs: Digital Outs:
3 0 3 0 3 0
7 4 7 4 7 4
Slew Rate: Slew Rate:
Ampiitue () Amplitude (mV)
0.000 0.000 2
Duration (ms) Duration (ms)
20.000 20000 =
€] [Y]
Preview
£ mY Ve ms 1
15
0
5
0
5 fij 5 20 25 30 35 £ &

Click on “Save” to save the changes.
Click on “Done” to exit the Stimulus Editor.

A Tecella

A stimulus Editor

Stimuli

Delete

eamplevemd
Large_for_Echem.
Large_to_test Fort
repest_and_deltan
Trigger_testyvemd

Done

SweepCount: |1 |5 RepeatCount: |1 | o
Sequence of Elements
1 = 2 = 3 =
L= -|[+] = L[+ = =
Digital Outs: Digital Outs: Digital Outs:
3 0 3 0 3 0
7 4 7 4 7 4
Slew Rate: Slew Rate: Slew Rate:
Amplitude () ampitude (mV) Amplitude (mV)
w2 B 13 bom P2
Duration (ms) Duration (ms) Duration {ms)
20.000 +  [mo00 < (000 =
€] [Y]
Previen
s m
T
3 5 = = 3 = 3 = P — ——

A stimulus Editor

Stimul
i Sweep Count: (15 RepeatCount: |1 o
Cony. Sequence of Elements
1 = 2 = 3 =
ml — o[+ = [ |«
Delete
Digital Outs: Digital Outs: Digital Outs:
E o 3 0 3 0
examplevemd : P Y 7 M
Large_for_Echem.
Large.to_test_Forl Slew Rate: Slew Rate: Slew Rate:
repeat_and_delta.| [ -] | [-) | [~]
Trigger_testvemd
Ampitude (mV) Ampittude {mV) Ampltude {m)
0.000 2| lo.000 2 o000 2
Duration (ms) Duration (ms) Duration (ms)
20.000 < 2000 < 20000 =
(T [«1*)
Preview
mVvsm
T
Done T T 1 = = = 5 = F— ——
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Click on “Acquire”.

Start (1] | Acquire: Tecell Apolo (1430000980) [ |

Capture mode:  Trigger in: sample period: Repeatdelay: Display window: || Save to fle: [ Jresttc ]
Repeat Gousx| 1/5] Ghannels to save: (A1 [~)(=579 ]
stmuli | Chans | DSP ViewA | ViewB | ViewC | ViewD Statistics

Stimui Selector [ ] [ MultGraph Colury [ Labels % Zoom Together > 1 optons
(2]

3

‘Settings 23
Helding valtage: 24

% Use stimulus: % Relative to hold 28

| exampe vemd

Amp: Tecella Apollo; S/N: 143000098L; FW: 035; Driver: v1.119.42; Tecellalab: v1.42 Yy

Observe that the test pulse is no longer present.

Start Acquire: Tecelis Apolo (1430000380) (3 |

Capturemode:  Trigger in: sample perio Repeatdelay: Display window: ] Save to fle: [ Jresttc ]
E (5005 % b fos [2) [z 2] chemestosave: (A [~)(ts578 ]
stmuli | Chans | DSP ViewA | ViewB | ViewC | ViewD Statistics
Stimui Selector [ ] [ MuitGraph Columms: [ Labels % Zoom Together > 1 optons
= | Enable Statisti
3 Updatenterval 1|
nA Vs ms Decimal places:
%/ Riotal
®c
% € (zeroed)

10 [ 7au

g
i
g
!

‘Settings 23
Helding valtage: 24

% Use stimulus: % Relative to hold 28

| exampe vemd

Amp: Tecella Apollo; S/N: 143000098L; FW: 035; Driver: v1.119.42; Tecellalab: v1.42 Yy

A Tecella
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Changing Modes

The following pages describe how to change the mode of the amplifier,
for amplifiers that support multiple modes.

For example, the Pico supports the following modes:

Voltage Clamp with Vemd range of £255mV
Voltage Clamp with Vemd range of £255mV
Current Clamp with Icmd range of £2.5nA
Current Clamp with Icmd range of £25nA

A Tecella
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Click on the “Amp” tab.
Go to the “Configuration” pull down menu.
Select the desired mode.

A MainWindow
Start [7] | Acquire: Tecela Pico (38ffd8054247373924740643) ()
E m Capture mode:  Trigger in: Sample period: Repeatdelay: Display window: | Save to files [ Jest.tc
Repeat v |mmmedst= |v| (25usx 1% loms | =] |as 2] chemeltosaver [al [r)[15572
Stmui | Chans | DSP | VienA | ViewB | VienC | ViewD |
Configuration: VClamp Boost (+/-2.048V) - Al MultGraph Columns: | 1 Labels % Zoom Together More...
VClamp Boost (+/-255mY)
Model: Tecella Pico VClame e 5
Channels: 1 1CTamp (+/-2.5nA)
Sampling frequency: 40 B 1Clamp (+/-25A)
Stimulus range: 2,047V |0 1Clamp (+/-25n4) pAvs ms
400
Recalibrate All Configurations
Recalibrate Current Configuration Only
300
Enable Offset Calibration
Enable Scale Calibration
200
Run System Moritor,..
System Monitor Index: -
100
Utlity DACs:
Utiity DAC 1z 0.00% ) o
Utility DAC 2: 0.00% =
Utiity DAC 3: 0.00v =
Utility DAC 4 0.00% = “1oo
-200
-300
400
0500 10 20 30 50

Amp: Tecella Pico; S/M: 38ffd8054247373924740643; FW: 0x3c200000; Driver: v1.119.46; TecellaLab: v1.46

A Tecella
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Stimulus files

The following pages describe how to create stimulus files with a text
editor.

A Tecella
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A Tecella

Stimulus files are located in the folder C:\TecellaLabData\stimuli
* For a voltage clamp stimulus, the file extension is .vcmd
* Fora current clamp stimulus, the file extension is .icmd

In some cases, it may be more desirable to edit the stimulus file directly in a text editor. Below is an example of the
stimulus text format.

Example: test_pulse.vemd Sweep Count: | 1 = Repeat Count: | 1 =
TecellalLabStimulus Sequence of Elements
Version 4 1 - 2 - 3 -
value scale 0.001 | — w|l+] — -] — -4
time scale 0.001
de ltg count 1 Digital Outs: Digital Outs: Digital Quts:

- 3 0 3 0 3 0
repeat count 1 - 4 7 4 7 -
delta delay state 0 Slew Rate: Slew Rate: Slew Rate:
delta delay value 1000
flat 6 o5 O_O 0.01uF - 0.01uF - 0.01uF -
flat 22 50 0 O Amplitude {mV) Amplitude (mV) Amplitude (mV)
flat 0 25 0 0 0.000 S 22000 > |0.000 =
stimulus end Duration {ms) Duration {ms) Duration {ms)

25.000 = 50,000 = 25,000 =

In the above example, the data order is as follows:
¢ Segment type = “flat”

* Amplitude in milli-volts

e Duration in milli-seconds

* Slew rate (if supported)

« Digital Outs (if supported)

Best practices

* Itis easiest to copy an existing stimulus file, and edit that.
* Do not modify the first two lines.

* Do not modify the last line.

26



TecellaLab Version 2 GUI

Version 1 GUI is recommended for most applications.

Version 2 GUI does not support all features. The following pages
describe features specific to the Version 2 GUI.

A Tecella
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A Tecella

Version 2 GUI

Pick “V2” to use Version 2 GUI.

A TecellaLab =
@ Pick a version.

v J[ w

Although the GUI appears different from the V1 GUI, many of the controls are the same between the GUI versions.
The differences will be highlighted.

The Main Window for the Version 2 GUI looks like the following:

Tecellalab

File Acquire Configure Tools  Window Help
[sswwv/coermiocnABEE
[AAAAAAAAAA

Amplifier Configuration Graph ! (m] ﬂ
WClamp Boost {+/-255my) 'I

amplifier Controls M =1

al I™ mMultiGraph  Colurnns: |1 32 [~ Labels ¥ Zoom Together Mare. .. | ? Chans I Dsp |

Acquisition Mode:

v General

IGap Free | 1 400 n ; Al | I3

Cnd () a00 |—1 Source: Gain:

r WModel ha 100m >

T —! an ! = =

Digital OLITs Membrane Test ! E WClamp Gain: IClamp Gain!

ST o |tom =l e =l
rrra > ™ all | I™ MukiGraph Colurnns: |1 3: [~ Labels ¥ Zoom Together More. ., ? ¥ Enable Yemd [~ Enable Freq. Boost

Sampling {Hz)

20000 -] L : 1 7 gessel [3.11219kt =] f———
Analog o 5 T r RSErlesI LO0kOhm o b
ouT:

S I ) =
Stage: © Bath  Patch © Cell 4 %R vialtage: S0 3
W Pulse for: 1000 ms 33
3
. ¥ Compensation (Aute) ————————————————
cm: PF s P (ko)
o Zoam Offset (IP) Zero JP
Rm: Mo 1
Ra: MO Q0 Leak Zero Leak,
Ao
Tau: _13.0557us Sl 1 r“* Capacitance Zera Capacitance
: Once
Hold: phA -2 Artifact Zero Artifact
3 ¥ Compensation (Detail)
Pulse (mb): -4 Marual | Auko Options |
Slower Faster T = =5
Halding {m?): & I_JP 0.00mY 3: ——
olding (mi): R
S0Hz = s FFne  [o.04my ——— ——
.00 m = -
- = Leak noooome ] f——
OUTRUT: jul 5 10 15 20 25 30 35 Leak Fine D.DDDDDDE '—J
€md 0 {m¥) [™ aweragng ?D v " I Leakip) [o.0000007H ———
INPLIT: ] = W cFast  [ooopF =]
= -10
I_MTest 0 (pA) e W colows  [oo0pF o]
gg W cslowe  [ooopF = f—
30 W colowC  [n.00pF = ———
Relative Cm 5
40 I~ Artifact  0pF
== Lab Book 45 EBoost Freqm |—
=) 5 ] it 0 5 0 =
Baoost Gainm |_
Status
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Key sections of the Version 2 GUI

After the Version 2 GUI starts up, the following screen will appear. The key sections of the Version 2 GUI are labeled

below. Each section is described in detail later.

Protocol

Sequence

Mode

Controls \

Controls

File Acquirc aonfigure  Tools

B

Window
Display

Membrane Post
Test Process

Windaw  Hel

A Tecella

Keys R X TN ] BB (=N EE
1}%%%%%%%%%%

Amplifier Configuration

VClamp Boost (+-255mY) >

Acquisition Made:

Gap Free -

cmd (mv)

0,00 =
Digital QUTs
sFrrro
s

Sampling (Hz)

G

l [~ MubiGraph Columns:[1 =] [ Labels ¥ Zoom Together  Mare,.. ?

1

400 phys s

300

200

100

Protocol|Graph
Window

i

-100

-200

-300

-400

System Lab Book

2011-05-23 10:26:14 Loaded protocal:
C:fDocuments and

ingsftaniskayTecelal abiprotocols/defaul tpro
2011-05-23 10:29:25 Membrane Test run
2011-05-23 10:29:51 Membrane Tesk stopped
2011-05-23 10:23:58 Membrane Test run

System
Lab Notebook

Amplifier Controls E ! EH

chans | ose |

All

Amplifier
I¥ General
Source: Gain:
[Head | [toom |
VClamp Gain: IClamp Gain:
[room =l |

[ Enable Yemd I™ Enable Freq, Boost

7 pessel [3.1121002 & f—
[ Rseries| Lookohm &

B Walkage: S00mY =%
ap
¥ Pulse for: 1000 ms =

v G wi
Offset {IP) Zero P
Leak ZeroLeak
Capacitance Zera Capacitance
Artifact Zero Artifact
v c (Detal)

Marual | #uta Optins |

I_ZIP lm_J_
whne [0y H—— F——
ek [ooooome]_—
Leak Fine: 0‘00000033 [—
I Leskip) [o.o000000s]_f———
W ocFast  Jooopr S b———
W csona  [o.0opF =]
W cson  [o.00pF =]
W csonc [ooopr =]
I nrtifact  OpF
Boost Frequ—
Boost Gain | 0.0077 3: —
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A Tecella
Membrane Test

Membrane Test is a simple repeating waveform that is useful to verify the proper operation of the amplifier and the state
of the cell membrane or other membrane-under-test. Click on the Membrane Test button to start the membrane test.

File #cquire Configure Tools  Windaow  Help
=2 wawvcoermliomaRBABR
| AAAAAAAAAA

A Membrane Test window will appear as shown below. Click on the “play” button inside the Membrane Test window (not
the Top Menu Bar) to start membrane test.

Tecellalab

File Acquire Configure Tools  Window Help

EEEE L X 1 I N=-FN=1:]-"d
| AAAAAAAAAA
Amplifier Configuration

YClamp Boost {+/-258mY) =

Acquisition Mode:

e o WG

Al I T MultiGraph Columns: |1 H: [_gfbcls |V Zoom Together More... ?
Gap Free - 1 . ‘ Al ¥ General

chans | s |

cmd ) 400 S PA IS S

0.00 mi =] /

Digital OLITs 200
sFrrro
ICErrs

1 Source: Gain:
|Head | [1oom |
YClamp Gain: 1lamp Gain:
[100m R =l

¥ Eniable Yemd ™ Enable Freq. Boost

Sampling (Hz)

0000 = » ‘ (] | Al ™ MultiGraph Columns: |1 3: I~ Labels ¥ Zoom Together Mare. .. 7 ¥ Bessel |3.11219kHz 32 a—
— I RSeties| 1,00k0hm 33 —

Analo
oum - _# 00 phyes ! I
Yoltags: S00mY =
Stage: ¢ Bath O Patch ¢ Cell Zap
g 300 ¥ Pulse for: Im

Cm: pF 200 ¥ Compensation (Aute) —————————————
o Zoom
Rm: Mo <O - Offset (1P) Zero P
Ra: Mo Leak ZeraLeak
0

Tau: us e Capacitance Zero Capacitance
Hold: PA -100 artifact Zero Artifact

Pulse (m¥): -z00 v Compensation (Detail) —————————
Slower Faster lﬁ

40,00 MY =5 a0 Manual | futo Options |

Holding {rm'):

S50H » ‘ ;
¢ 0wy = -400 r 0.00mY 3 —_—
PRre oot o ——— F——

: D500 1000 2000 3000 .
QUTPUT: ) Leak n.0000mc] F———
Cmd 0 (m¥) I pweraging 400 - I~
em 00 B 1 Lek Fine [0.00000005] ———————— |
‘ 0 =] 200 I~ Leak (D) = —
00000005
I_MTest 0 (pA) 100 =)
?100 W cFast  [ooopr =] F———
Relative Cm oo W ciown oo HH——
e W cslowe  [o.o0pF =]
—> Lab Baok (0500 1000 ] oo W cslowc  [ooopF = f——
I~ Artifact  OpF
Status Boost Freq[ooo? = _f—
O T [ —
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Verify Amplifier Using Membrane Test

A Tecella

Membrane Test can be used to verify proper operation of the amplifier. Stop the Membrane Test, then in Amplifier
Controls window, change “Source” to “VModel” and “Gain” to “100M” (or any gain setting your amplifier supports).

Tecellal.ab

File Acqure Configure Tools Window Help

A A A A A || TN | EE
EEEE I X LY IF=N=E=E
1 5 4 5 6, 7, 8 )
| AAAAAAAAAA
Amplifier Configuration _| il
IVCIamp EBoost (+/-255m¥)  +
Acquisition Mode:
IGap Free | 1
Cmd {mv) pA NS S Source: Gain:
Iﬁu.numv = |Head =] fiom |
Digal OUTs WClamp Gain: IClamp Gain:
e TrrC [10m | = |
A4 [¥ Enabls ¥emd I™ Enable Freq, Boost
Sampling {Hz)
I—_[zunuu = > al I~ MultiGraph Columns: |1 3: [~ Labels ¥ Zoom Together More... @ 7 Besssl m“a%& g —
- . I Rieries|1.ookohm = _f———
STTI?G #0 3 n& s ms !
' Woltage: S00mY 33
Stage: ¢~ Bath ¢ Patch ¢ Cell 5 Zap =
: Bt [ w2
cm: pF 3 ¥ Compensation (Aute)—————————————————————
Rm: Mo 283;“ z Offset {IF) Zera P
Ra: MO e ! Leak Zero Leak
Tau: Ous (S;:!: 2 Capacitance Zero Capacitance
. -1
Hold: pA 2 Artifact Zero Artifact
Pulse: (m¥: 3 ¥ Compensation (Detail)————————————————————
Slower Faster -
anonmy = 4 Manual | uto Options |
i Holding (mé): 5
S0Hz E r* [o0omy = —— ——
-20.00my = £
m P Fine Im'_ —
7
QUTPLUT: 0 5 10 15 0 5 5 Leak IMJ—
" I~ Averaging = I
Cmd 0 (mv) = iy r Leak Fine [g.000000] ————— |
INPUT: 5 i B -
3. 5 —
1_MTest 0 (pa) = I Leak(py [0.0000005]
- -ZEI [ CRast Im I —
Tracking -
e B
P E—— - = ¥ CSlown |u.uon =
—I Fast il W cslong  [o.00F = f———
L"B“'kl  Slow 070 1o L o ¥ cslows  [o.oopF =
I Artifact  OpF
Status BnnstFreqm I ——
Boost Ga\nmJ—
- |
The waveform inside of the Membrane [Tr——— BEE
Test window should now display some |_> . o | ks come T =] ek 7 o other e |
leakage current due the model cell, as —|—1 \
. Analog g N& S s
shown on the right. g 2
" Patch " Cel 3
o 5
H m: pF 4
The internal model cells have 110Meg am: i e 3
. : out
ohm resistance. Ra: mo :
Auta 0
. = Scal
Tau: 7.20373us  SCole =1 ,
Hold: pA Z
Pulse {mY): ;
Slower Faster Im "
Holding {mb): i
50Hz 8
[zo00me = 3
510 5 I o I
QUTPUT: b
S -
oy | A 5 ;
TMPUIT: m i 0
I_MTest 0 (pA) E
-4n
¥
-8l
Relative Crm I -85
-Blr
b
== Lab Book I 070 Tor T o i
Status
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Zoom and Pan Control

A Tecella

Hold down the right mouse button and move the mouse upward to zoom in vertically. Hold down the right mouse button
and move the mouse to the right to zoom in horizontally. Hold down the left mouse button and drag the waveform to
center it in the window, as shown. The following lists common waveform effects and corresponding mouse actions to

achieve them.

Zoom In Vertically

Zoom Out Vertically
Zoom In Horizontally
Zoom Out Horizontally

Pan Waveform
Fit-to-window

Hold R mouse button and drag up

Hold R mouse button and drag down
Hold R mouse button and drag right
Hold R mouse button and drag left

Hold L mouse button and drag
Double-click L mouse button

The default test pulse is a -40mV pulse with a -20mV holding voltage. With a 110Meg ohm internal model cell, the
expected current is around -180pA at holding voltage and -545pA during the pulse. The waveform below confirms that the
amplifier is functioning properly.

Pulse Amplitude

Membrane Test

- )

Analog
ouT: 0

Stage: ¢ Bath  Patch 7 Cell

Holding Voltage

cm: pF
Zoom
: MO
Rm: At
Ra: MO
Auto
Tau: —7.16776us il
Hold: pA
—
Pulse {mi'):
sl =
e S 000y =
Holdirg {ms):
S0Hz .
| -2, 0101 'y EI
OUTRUT:
[ fweragin
Cmd 0 (m¥) 93

INPUT:
I_MTest 0 {pA)

]

[ Tracking

Relative Cm
g { Fast
=3 Lab Boak  Slow

Skatus

Al I~ MulkiGraph Columns: |1 3: ™ Labels [ Zoom Together More. .. 7

1

-[o] =]

1

P ws ms

500

-20mV / 110Meg

T > .182pA

-500 i

o -60mV / 110Meg

i = -545pA

-1500
] 5 0 15 20 25 30 35
23 A -YS1MS 1
=25

-4l

-39

40

45

-5l

-55

=11
k] - ~ o ~ o e
70 a I =] i) £ peii] o)
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Amplifier Controls

A Tecella

Amplifier Controls consist of two tabs, “Chans” tab for all the channel controls and “DSP” tab for real-time DSP processing.
The “Chans” tab consists of the following controls.

Channel Selector

Select the channels to apply
the settings to.

Click on “All” button to
select all channels.
“Shift-click” to select a
range of channels.

“Control-click” to —
select/deselect individual

channels.

Enable Vecmd —

When selected, dynamic
stimulus is delivered to the
head. When deselected,
holding voltage is delivered to
the head. Except for unusual
circumstances, Vcmd should
ALWAYS BE ENABLED.

Bessel Low-Pass Filter

Use the slider or text box to
set the frequency of the
Bessel low-pass filter. This
filter is implemented in
hardware, and is defaulted to
around 3kHz.

JP / JP Fine Compensation ==

When checked, JP (Junction
Potential) offset
compensation is enabled. Top
slider performs coarse
control, and bottom slider
performs fine control.

Capacitance
Compensations

/

When checked, that particular

Amplifier Controls
) | Chans
all

psP |
v General
rl Source: Gain:
[#odel ~] T - Y-
Wi lamp Gain; IClamp Gain:
J100m =] [ix ~] -

ey | Enable Yemd [ Enable Freq. Boost

I Bessel |3.11219kHz 3

[ RSeries|1.00kO0hm = ———

S00mY 3:
1000 ms 3:

‘olkage:

Zap
v Pulse for:

[v Compensation (Auka)

Ciffsek (IPY | Zero P |
Leak | Zero Leak |
Capacitance | Zero Capacitance |
Artifack | Zero Artifact |

[¥ Compensation (Dekail)

Manual ] futo Options |

-~ o.oomy = ——— f——
" prne [0y H—— ——

o Lok [0.000ome=] - 4]
Leak Fine IM 7J
[ Lesk(p) [0.000000 f——-——
W cFast  [ooopr = ———
W cslows  [ooopr = f———
/ [¥ CSlowk m%
¥ cSlowe  [ooopr =

[ artifact  OpF

Boost Freq|0,0077 EI

Bionost Gain lm |_

capacitance compensation is
enabled.

“Cfast” is typically used to

cable, trace, and chip
capacitances.

“Cslows” are typically used to
compensate membrane
capacitance behind a series
resistance.

Source

Select what the amplifier input
connects to.

None = Nothing. Head is isolated.

Head = Head is connected. For
normal experiments.

VModel/IModel = Internal model cell
is connected to verify hardware.

Gain
Select the gain of the amplifier.

VClamp Gain and IClamp Gain are
redundant controls to the “Gain”
control. These do not need to be
used.

Enable High Frequency Boost

Enables the High Frequency Boost
circuit that is used to increase
bandwidth at the higher gain
settings.

Rseries Compensation

Click on checkbox to enable
Rseries compensation. Use the
slider or text box to set the
amount of Rseries to be
compensated.

Leak Compensation

Provides leak current
compensation in hardware.
Top slider performs coarse
control, and bottom slider
performs fine control. There
are no on/off controls for leak
compensation.

High Frequency Boost

“Boost Frequency” sets the
frequency knee for boosting.
Move the slider to the left for
faster boost.

“Boost Gain” sets the gain for
the boost circuitry. Move the
slider to the right for more
boost.

33



Auto Comp (Automatic Compensation)

TecellaLab can peform automatic compensations of various parameters.

Auto Comp

Click on a button on the left
column to peform auto \

compensatin for any of the
following:

JP Offset
Leak
Capacitance
Artifact

Amplifier Controls ! E

Zhans l Dsp ]

v General
Source: Gain:
[vModel x| [1o0om |
YClamp Gain: IClamp Gain:
| 100 x| |

[+ Enable Yormd ™ Enable Freq. Boost

¥ Bessel [3.11210kH - -
[ mseries|1.00kobm = = f——-——

Voltage: S00mYy El:
Zap
v Pulse For: 1000 ms El:

\ ¥ Compensation (Auka)

Offset (IP) | Zero JP |
Leak. | Zero Leak |
Capacitance | Zero Capacitance |
Artifack | Zero Artifact |

¥ Compensation (Detail)

Manual Auto Options

‘When compensating, use:

Auto Comp Options tab

When performing auto
compensation, the checked
items will be used to perform
the auto compensation.

— [ Analog leak v Digital leak

v CFask v Cslowd

v CslowE v CslowiC

[~ ClsomD
Quality: 5 3:
Test pulse halding: m
Test pulse amplitude: -200, 00} :
Leak undercomp: lh

Capacitance undercomp: | 0,00 3:

Offset adjust mode:

|off |

A Tecella

- Zero (reset) Compensation

Click on a button on the right
column to reset that
parameter to uncompensated
state.
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A Tecella

DSP

TecellaLab can perform run-time digital signal processing (DSP).

Amplifier Controls !E
ChansA DspP ]l

[ Auto Zero

Averaging — [ fverage over: |1 =

Performs averaging over

multiple passes for repeating Digital Filter:

protocols or test pulses. [Box | @ Digital Low-Pass Filter
width: |20 = Select method of low-pass
e [ =| filtering, and the sample

width to filter over.

ma [z =]
Ma a0 =
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Protocols
TecellaLab offers a visually intuitive way to create, edit, and save protocols.
New Open Save Save Edit Record Record Play  Stop
Protocol Protocol Protocol Protocol Protocol (overwrite file) tofile (display
As only)
k .ﬁ.&re Cokfigure lT-:u:uIs ]‘-.-'-.-'inu:lu:uw Helpl / /
A a qn e qp ~ I A ==
LR R R Y S0P A Lo RANEDEBEE
AAAAAAAAAA

New Protocol Create a new protocol.

Open Protocol Open an existing protocol.

Save Protocol Save the current protocol.

Save Protocol As Save the current protocol to a new protocol file.
Edit Protocol Edit the current protocol.

Opening and running a Protocol

Click on the “Open Protocol” button. The following dialog box appears.

ST BE Til G T T L T L
H &

* | = /’:;..P.

The following dialog box appears.

Open Protocol @

Loak jn: |lf) protocols j &% Ef-

) wl| defaulk. bpro
\_-'\5 hERG_-70m'y_40mY_-30mY¥_-70m¥.tpra |
by Recent Tk ~B0my_40my fpro
Documents iclamp.tpro

T

Deskiop

ky Documents
My Computer

by Metwark, File name:
Places

j Open |
ﬂ Cancel

Filez of wpe: |TeceIIaLab Protocal [7.tpro)

As an exercise, select hERG_-70mV_40mV_-30mV_-70mV.tpro and open that protocol. The protocol is now loaded.
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Click on the “Play” button to run the protocol and display to screen. Sometimes the window fails to properly scale and
display the waveform, so double-click anywhere inside the display window to make the waveform appear. This should only

be necessary the first time.

Tecellalab

File Acquire Configure Tools  Window Help

A Tecella

|

tennv/ceepmismAaREE

|

AAAAAAAAANA

fimplifier Configuration

YClamp Boost {+/-258mY) =

Acquisition Mode:

Episodic -

Cmd {mV) n& ws ms

Screen capture only

o I MubGraph Columns: [T ] [ Labeks ¥ ZoomTogether  Mare...
1

70,00 mi 3:

Digital OUTs

sFrrro n
| =4

o
]
)

o

r

5

[

s

Sampling (Hz)

¢
E
€

Q.
D

3

[l

[
(]
Q)
=
o,
=
=}

B
©
o
iy
:
~+
e,

2011-05-23 18:13:5%9 Prokocol ended:
C:fDocuments and

Settings/tanaka Tecellalab/protocols/hERG_-7
O _40mY_-30mV_-70mi tpro

2011-05-23 18:15:11 Prokocol started:
C:fDocuments and
Sattings(tanakay Tecellal ab/pratocols hERG_-7
O _40mY_-30mVy_-70mi. tpro

2011-05-23 18:15:11 Protocol ended:

C:fDocuments and

Settingsftanaka)TecellaLab/pratocols/hERG_-7

(Omy_40my_-30my_-70m¥.tpra
-

4
o 50 100 150 200 [zs0 |30 |30 400 450 soo)|  |sso
System Lab Book !
Om¥_40my_-30my_-70m tpro oAl

Amplifier Controls !Eu

chans | s |

all

v General
Source: Gain:
[¥iodel | [1oom |
YClamp Gain: 1lamp Gain:
[100m R =l

¥ Eniable Yemd ™ Enable Freq. Boost

7 gessel [3.11210k =] F———
I~ Rseries|Lotkobm o] |

. Yoltags: S00mY =
ap
¥ Pulse for:

[ 1000 ms =]
¥ Compensation (Auta)

Offset (1P) zera P
Leak Zero Leak
Capaitance Zero Capaitance
Artifack Zero Artifact

[V Compensation (Detail)
Manual  Auto Options |

When compensating, use:

¥ Analog leak ¥ Digital lzak
IV Cfast IV Cslowts
[ Cslowb I CslowC
™ csawD

Quality: [ =
0.00mY =
~20,00my =

I e =]

Capactance undercomp: o0 =

Offeet adjust mode:

Off |

Test pulse holding:

Test pulse amplitude:
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A Tecella
Edit a Protocol

Click on the “Edit Protocol” button to edit the protocol currently loaded.

TR R RV R

The “Protocol Editor” launches.

Edit Protocol — Mode/Rate Options tab

The “Mode/Rate Options” tab allows editing of the general protocol parameters.

Protocol Editor

Inputs ] Cutputs ] Triggers Camments ] W aveform ]
Acquisition Mode = =
Gap-free po Episodic
(" Gap-free 0 {~ Osrilloscope (+ Episodic a
recording mode recording mode
" Wariable-lenath events (" Fixed-length events
Trial Hierarchy Start-to-start Inkervals
Trial delay (s): |0.000 <— Trial delay time = Runs:  [Minimum > | |0.000 =
Runis trial: [1 <= # of runs for every trial = || swesps: [Minimom | [o.00 =]
Sweens/run: |1 < of sweeps for every run jl
Sweep duration (s): [0.750 <= Sweep duration time. =
NOTE: This should be longer
than the length of the waveform.
Sampling Rate Averaging
Fast rake (Hz): |ZDDDD B — Samp"ng rate ﬂ Runsitrial = 1, none
™ Enable averaging over runs,
Gap-free Recording Options
" Limit recording to disk size
* Limit recording to time (hhimm:ss):
000000
Save Prokocol and Exit Zancel
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Edit Protocol — Waveform tab

The “Waveform” tab allows editing of protocol waveform.

A Tecella

Protocol Editor

Mode/Rate Options ] Inputs ] Cutputs ] Triggers ] Comments

chi |

Delete Element

|

Insert Element
Sequence of Elements

jﬂ<— Element type

Arnplitude (v Arnplitude (v Armplitude (i)

1 = 2 - l 3 - 4 -
J= dd= A=
Digital Cuts: Digital Cuts: Digital Cuks; Digital Cuks;
sFCrrrTo aFCrrCo a3CCCCo alC o
T4 z000 T4 00014 20001 4
Slew Rate: Slew Rate: Slews Rate: Slews Rate:
0.01uF - | |oowr x| Joowr |

Armplitude (i)

<— Digital Out control

<= S|ew rate control

|[-7ooo0 = 40,000 = J|sooo0 2| |-700mm = <= Voltage
Durakion {ms) Durakion {ms) Duration {ms) Duration {ms)
25000 =] [woooo = [so000 = [snoon =] <= Element duration
Waveform Preview Window
i i
Preview
HH W]
Ial L} T 1
A 1
i
'f_
i
U?_ﬂ ]} Jain} Lald (NN b} Pa NN Pulu]i} b (NN Tau pu NN puu]N}
| Save Protocaol and Exit Cancel

X

After you have finished editing your protocol, click on the “Save Protocol and Exit” button at the bottom of the window.
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New Protocol

One way to create a new protocol is by editing an existing protocol, and saving the changes to a new protocol file. Another
way is to click on the “New Protocol” button.

VTR o000 R

Create a new protocol file. In the example below, the new protocol will be saved as “test_protocol.tpro”.

Hew Protocol...

Save in; |l.f} protocols j i g e

. defaulk.tpro
u‘é hERG_-70mmY _40md _-30mY _-70mY. tpro
My Fecent by _-S0mY_40m. tpra
Documents iclamp. tpro

?‘[‘.‘

Dezktop

i,

My Documents

by Computer
My Metwork.  File name: |test_pr-:utu:u:u:ul.tpru:u j Save |
Places
Save as type: |Tec:e||aLaI:| Pratacal [* bpra) j Cancel

Click “Save” button to create the new protocol file. The Protocol Editor will launch with the “Mode/Rate Options” tab.



A Tecella

If you are creating an “Episodic” protocol, then please remember to program the “sweep duration” time to a longer value
than the length of your waveform.

Protocol Editor

ModefR.ake Options ] Inputs Outputs Triggets ] Camments W aweform

Acquisition Mode
" Gap-free { Oscilloscope {* Episodic
" ‘variable-length events { Fixed-length events
Trial Hierarchy Start-to-Start Inkervals
Trial delay (s): |D.DDD il Funs: |Minimum j |D.DDD :l
Runs/trial: |1 il Sweeps: |Minimum j |D.DD :l
Sweeps/run: | 1 il
Sweep duration (s): |0.100 <— Sweep duration time. =
NOTE: This should be longer
than the length of the waveform.
Sampling Rate Averaging
Fast rate (Hz): | 20000 x| || Runsftrisl = 1, nons

™ Enatble averaging over runs.

Gap-free Recording Options
& Limit recording to disk size

" Limit recording to time (Rhimmm:ss):

000000

Save Prokocol and Exit Zancel

After editing the “Mode/Rate Options” tab, click on the “Waveform” tab.
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You will see a blank waveform tab. Click on the “+” sign to add the first element. Refer to the “Edit Protocol” section to

program each element.

Protocol Editor

ModefR.ake Options ] Inputs

cht |

Sequence of Elements

Bl

Start here

K1
Prewview

it

Qubputs

Triggers Comments

-

LI

LLILT

u

-1

-

-3l

L]

=11

Lo

[u]uin|n)

Save Prokocol and Exit Zancel
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The following is an example of a three element protocol.

Protocol Editor

A Tecella

Mode/Rate Options ] Inputs Cubputs Triggers Comments WarveFarm
chi |
Sequence of Elements
1 [=] 2 [=]] 3 [=]]
d= Hd= A= 4
Digital Cuts: Digital Cuts: Digital Cuks;
sFrr~o asFCrCr-Co aCCC o
T a z000 T4 7200101 4
Slew Rate: Slew Rate: Slews Rate:
| 0.01uF x| |oowr x| Joowr |
Arnplitude (v Arnplitude (v Armplitude (i)
|0.000 = |z0.000 = |o.0m =
Durakion {ms) Durakion {ms) Duration {ms)
[toooo0 = Jwoooo = [tooooo =
Kl
Preview
|20 mY ¥s ms
15
[10
[s
[o
[os 50 100 150 Z00

250

Save Protocol and Exik ]l Zancel

X

After you have finished editing your protocol, click on the “Save Protocol and Exit” button at the bottom of the window.
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Running the just created protocol, results in the following display.

TecellalLab

A Tecella

File Acquire Configure Tools  Window Help

j[swwwvicoerm Lo

[HMAAAAAAAAA

Amplifier Configuration

IVCIamp Boost (+/-255mV)

Acquisition Made:

al | I MultiGraph Cnlumns:ll 3: I~ Labels W Zoom Together More...
1

2011-05-23 20:23:29 Protocol ended:
C:/Documents and

Settings/tanaka/ Tecellalab/protacolsftest_prat
ocol tpro

2011-05-23 20:23:30 Protocol started:
C:/Documents and
Settings/tanaka/TecellaLab/protocolsftest_prot
ocol tpro

2011-05-23 20:23:30 Protocol ended:
Z:/Documents and
Settings/tanaka/TecellaLab/protocolsftest_prot
ocol tpro

IEpisndic LI s
Cmd (v} 800 D& ¥E ms
IU.UU iy 3 200
Digital OUTs
s ro &00
s 500
Sampling {Hz)
20000 - 400
300
200
100
-100
-200
-300
-400
-=s00
-600
=700
-800
900 e 100 150 oo o
ocol kpro =]

v General
Saurce: iain:
|¥Madel =] [toom |
WClamp Gain: IClamp Gain:

|1oom | i =l

¥ Enable Vemd

 Bessel [311z1te =] —
I~ Rseries| Lookotm =] _—

2 Yoltage: S00mY -
ap

¥ Pulse For: I 1000 ms 3:
- ¥ Compensation (Auta)

™ Enable Freq. Boost

OFfsek (IPY Zero JP
Leak Zero Leak
Capacitance Zero Capacitance
Artifact Zero Artifact

- ¥ Compensation (Detail)
Mariual Auta Options I

‘When compensating, use:

¥ analog leak Iv Digical lzak

v cfast ¥ Cslawa

¥ Cslowg ¥ Celawc

I~ clsowp

Quality: 5 5
Test pulse holding: 0.00mmY =
Test pulse amplitude: 20,00 =
Leak undercomp: 0.00 =

Capacitance undercomp: | 0,00 33

Offset adjust mode:

| hd|
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