Electrophysiology Electrochemistry

If you believe your job is to
make new discoveries....
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POTMASTER
Software for electrochemical research

discover the software
POTMASTER:

operates on Windows and
Macintosh platforms

full software control of HEKA
Potentiostats/Galvanostats
calibrates and tests the
potentiostats/galvanostats
of the PG 300 series
suitable for research and
industry

....featuring....

digital oscilloscope
versatile waveform
generator

multi-channel stimulation
and data acquisition
control of external devices
powerful online analysis
experiment automation and
standardization

macro programming

data tree editor

full data integrity due to
parameter storage

...including electrochemical

methods

* Chronoamperometry,
Chronopotentiometry

* Coulometry and
Chronocoulometry

» Potential Step Polarography

» Tast Pulse Polarography

* Normal Pulse Polarography

» Differential Pulse
Polarography

* Cyclic Voltammetry

» Polarizarion Resistance

» Tafelplot

* and more

HEKA provides the finest instruments today to achieve the needed progress of tomorrow...



POTMASTER goes beyond
the limits of conventional
electrochemistry software.

Picture front page:
3D scan of interdigital structure, courtesy
of the Material Research Center

in Freiburg/Germany.

POTMASTER

Provides virtual front panels for HEKA potentiostats/galvanostats
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Full computer control of
potentiostats/galvanostats
With the software POTMASTER
HEKA's fully digitally integrated
potentiostats/galvanostats of the
PG 300 family can be completely
controlled. This allows for the
simplification and automation of
experimental procedures. All
parameters of the potentiostat/
galvanostat can be set directly
via a mouse click/drag, from
within a protocol, or through
execution of macros.

POTMASTER also provides a
virtual front panel for other
potentiostats/galvanostats such
as the PG 410/490 and PG
510/590.

Hardware calibration
Automatic calibration and testing
procedures for the PG 300 family
potentiostats/galvanostats
guarantee exact functioning of
the controlled amplifier at all
times. Users themselves can
easily run a calibration process
and confirm proper amplifier
function.

Combined amplifier control
and data acquisition
POTMASTER controls data
acquisition either through the
built-in A/D — D/A interface of the
PG 300 family potentiostats/
galvanostats or with any other
potentiostat in combination with
the LIH 1600 data acquisition
system.

Full data integrity

All potentiostat settings will be
saved together with the recorded
data and the stimulation protocol
to guarantee optimal data integrity
for further analysis.

Most powerful free-waveform
generator

A flexible multi-channel free-
waveform generator allows to
set-up even complex stimulation
patterns (acquisition protocols)
with an arbitrary number of
segments and stimulation of
peripheral devices. Automatic
Break if a result crosses a
specified threshold and online
mathematical processing of raw
data traces are supported as well.

Process automation and
standardization

With POTMASTER, experimental
design, performance, and analysis
become much more flexible,
giving rise to a high degree of
automation and providing access
to experimental protocols that
were thus far unattainable with
commercial software.

The all new Protocol Editor allows
for handling of even complex
experimental procedures.
Intelligent experiment control is
possible by the use of conditional
statements and global parameters
that link the online analysis,
controlled hardware and the
acquisition protocols. New
experimental parameters can be
derived from previous results and
automatically set by the protocol
editor. Alternatively, Macros can
be recorded and easily linked to
data acquisition protocols. This
way, the potentiostat/galvanostat
can be easily set into the
measuring configuration at the
beginning and e.g. the stand-by
configuration at the end of the
data acquisition period.

Analysis on the fly

Besides the display of recorded
data in the oscilloscope
window, POTMASTER features
an Online Analysis for
immediate analysis of just
recorded data. Multiple analysis
methods can be defined and
stored. The results of an
analysis method can be
displayed in 12 graphs that can
be placed in two separate
online analysis windows.



POTMASTER

Sophisticated tools for electrochemical research

Replay

Acquired data and old data files can be reviewed and edited.
Marked data can be exported as raw data or related online analysis
results in various formats.

Oscilloscope
A digital oscilloscope with zoom, digital filters, and overlay function
can be used to show all acquired data channels.

Parameters

A complete set of parameters
are stored together with the
data to ensure full data integrity
and allow for easy data
exchange and analysis at later
Ll times.

L ]
Protocol Editor
Stimulation templates and
complete experimental
procedures can be designed,
| | stored and executed.
. ]

Notebook
During acquisition and replay the

results of the online analysis are
displayed in the notebook. These
data columns can be exported or

Online Analysis

Immediate analysis of just acquired or replayed data. The analysis
results can be shown in two windows with multiple graph and as
data columns in the notebook window. The analysis methods can
be configured by the user.

copied to the clipboard.

Experiment Automation and Analysis

The protocol editor is a com-
pletely new feature of POT-
MASTER. With this editor,
complex experimental proce-
dures can be designed, stored,
and executed. This tool greatly
increases the versatility of POT-
MASTER and provides means for
automatic experiment
performance.

The principal idea of the protocol
editor is to generate a list of
events or tasks, which then are
executed automatically. Various
functions such as REPEAT
LOOPs, input queries, or
conditional statements allow for
the generation of complex
interactive processes.

The features offered by the protocol editor will be appreciated by scientists asking for complex, precisely
timed experimental protocols. In addition, the high degree of automation possibilities increases efficiency,
minimizes experimental errors and is thus suited for industrial applications.



POTMASTER

Sophisticated tools for electrochemical research

[
Timing

Determines the number of
sweeps and the sweep and
sample interval.
[
DA Channels
Multiple DA channels can be

L
Sequence Pool

The stimulation templates of a pool are provided in a paging bar.
Templates can be copied and moved within the bar. Pools can
be saved and loaded.

®
Sweep Length

The length of the stimulus and
the amount of acquired data is
displayed.

addressed for stimulation.

[
Segments

The stimulation pattern is
constructed by an arbitrary

number of segments of
different types (e.g. constant,
ramp, sine etc.).
[

Template Preview
The stimulation template is
also shown graphically.

@
AD Channels

Multiple AD channels can be
acquired simultaneously and
processed (virtual trace). Data
compression and store/non-
store flags on individual traces
reduces the required data
storage capacity.

[
pgf-Parameters |_

Segment parameters can be
set from externally through
global variables.

An arbitrary number of analyses
can be performed on newly
acquired or replayed data. Directly
analyzed data or derivative data,
obtained by application of
mathematical functions on the
analysis results, are then
displayed in a versatile manner
in several graphs placed in two
independent windows. This
allows for separation of different
data types, for example, current-
voltage plots are shown
separately from time-based data
(e.g. chart recording).

Analysis templates can be
predefined and stored. Thus,
several analysis procedures are
available such that various
incoming data types can be
analyzed without extra editing

Filter Factor

The input filter is set
automatically with respect to
the sampling rate.

Macros

At start and end of a measurement or a single sweep macros
can set e.g. amplifier or display parameters (e.g. set potentiostat
to CELL mode before the measurement and to STANDBY mode
afterwards).

Online Analysis - Powerful on- and offline data processing

 J
Analysis

Direct link of the stimulation
template to the corresponding
analysis method.

O
Break Condition

Break conditions can be defined
for each AD channel.

just by switching between
analysis procedures. A direct link
between Pulse Generator
sequences and analysis
procedures provides

definition of data acquisition and

analysis prior to the experiment.



Potentiostat Control

* A Potentiostat windows for all
PG 300 type potentiostat/
galvanostats and telegraphing
potentiostats are available.

* Automatic test and calibration
routines for all HEKA PG 300
type potentiostats/
galvanostats are provided.

e Up to 16 input channels

® Pulsed and continuous
acquisition mode

e Automatic data compression
(different sample rates for
different channels)

e Virtual trace for mathematical
online processing of acquired
channels

e For each acquisition channel
a break criteria can be defined.
An Automatic Break will stop
the acquisition whenever one
of break criteria becomes true.

e Variable data format for
storage (INTEGER, REAL,
LONGREAL)

¢ Up to 4(8) stimulation channels

e Stimulation with an arbitrary
number of pulse segments

® Segment types: constant,
ramp, sine, square, non-stored

e Various increment modes for
segment amplitude and
duration

e Segment parameters
assignable by global variables
(pgf-parameters)

Digital Oscilloscope

e Display of up to 20 different
traces

¢ |ndividual display scaling and
visual appearance for all traces

POTMASTER

Key Features

¢ |ndividual digital filter settings
for all traces

® Various different labeling
modes (e.g. Grids+Labels,
Grids+Values, Labels only)

e Zoom

e Dimmed overlay

* Absolute and relative measure-
ments with mouse click

® Read individual data points
with scan function

Online Analysis

e Arbitrary number of user
defined online methods

® More than 40 predefined
analysis functions

e Mathematical standard
operations allow setup of user
defined analysis functions

¢ Trace operation functions

e Two online windows with up
to 12 graphs for graphical
representation of analysis
results.

¢ Link of analysis methods to
different acquisition sequences

Trace Buffer

e Four independent trace buffers
are available for basic
arithmetic operations on the
level of a trace (add, subtract,
accumulate, deaccumulate)

e Buffer traces can be shown
as a reference trace in the
oscilloscope window.

1/0 Control

e Direct access to set digital
outputs, analog outputs, input
parameters and to send serial
commands.

e Monitoring of digital inputs,
analog inputs and input
parameter values.

Standardization and

Automation

Macros: A series of user defined
actions can be recorded and
stored as a macro.

Protocol Editor: The Protocol
Editor allows standardization and
automation of complete
experimental procedures. Within

the procedure, the system can
get feedback from external
inputs, amplifier controls, online
analysis results or user inputs
and experimental parameters
can be adjusted. A protocol can
be started/called from another
protocol.

Batch Control: The complete
POTMASTER acquisition system
can be controlled from another
application. The user can write
their own application with a
custom tailored user interface
but still benefit from the
advanced features of the HEKA
system.

Data Integrity

® Acquired data are organized
and stored in a data tree.
Multiple data packages are
usually stored in one data file
and organized in levels of
Groups/Experiments/Series/
Sweeps and Traces to allow
easy review, selection and
analysis of all data in that data
file.

e Due to the complete software
control, a complete set of
parameters describing the
state of the amplifier and other
recording conditions is stored
with the data. This allows
detailed reconstruction of the
experiment for exact analysis
at later times.

e Export and printout of raw data
traces or online analysis
results

e Supported formats: ASCII,
IGOR PRO, MatLab and
WMF

* High level layout features of
IGOR PRO supported.

Other Modules

Software Lockin: POTMASTER
features a software Lock-In
amplifier for time resolved
admittance/impedance
measurements.

e Runs on Windows 98/NT
4.0/2000/XP (requires a parallel
printer port on Windows
computers) and on Mac OS 9
and Mac OS X (requires a USB
port on Macintosh
computers).

e PATCHMASTER can read data
recorded with POTPULSE.

Hardware Requirements

e For data acquisition: PG 300
type potentiostat/galvanostat
or ITC-16, ITC-18 or LIH 1600
data acquisition interface in
combination with any other
potentiostat/galvanostat.

e Computer: see data sheet
“Recommended
Configurations”.

Related Products

PG 310/390

Fully computer controlled
potentiostat/galvanostat with
built-in interface board.

PG 340

Fully computer controlled bi-
potentiostat/galvanostat with
built-in interface board. Optional
available external preamplifiers
for low current measurements.

PG 410/490

Manually and partially computer
controllable potentiostat/
galvanostat.

PG 510/590

Manually and partially computer
controllable potentiostat/
galvanostat with built-in analog
scan generator.

LIH 1600

Low noise DA/AD data
acquisition system featuring 4
DA and 8 AD channels at 16 bit
resolution and digital infoutputs.



POTMASTER
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General notice:

Product names used herein
are for identification purposes
only and may be trademarks
of their respective owners.
HEKA disclaims any and all
rights in those marks.

We reserve the right to effect
technical changes as develop-
ment progresses.

Special versions are available
on request. Further technical
data are provided by a de-
tailed description, which is
available on request.

A warranty of one year applies
on all instruments.
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