ZAHNER ZENNIUM

elecfrochemical workstation

Specifications

ZA HNER ZA HNER HIGHEND DATA ACRUISITION SYSTEMS

External Potentiostats
and Electronic Loads

The Modular System

4 Extension Card Slots

.. expand your Zennium optionally
with various plug & play cards
according to your needs
and future tasks.

.. enhance the

output up fo
+120 Volts
+40 Ampere
300 Waitt

64 Channels

.. prepare the Zennium

for special fields

25 of application like
high impedances,

electrochemical

noise, etc.

and interface with

3rd-party devices

(electronic loads,

potentiostats, ...)

Prab €

@ Prohe

Fh

Probes
@—

Fruba

WE

General

M E § § S Y S T E M E M E S§ § S Y S T E M E

Overall Bandwidth
ADC Resolution
Harmonic Reject
Potentiostat Modes
Cell Connection
Chassis

Extension Slots

PC interface
Dimensions
Weight
Accessories

Power supply
Ambient temperature
Ambient Humidity

DC - 5 MHz

18 bit

> 60 dB @ '~ full scale

Potentiostatic, galvanostatic, pseudo-galvanostatic, rest potential, off
2-, 3-, 4-terminal Kelvin

ground

4

USB1.1/2.0

364 x 160 x 376 mm

12 kg

U-buffer, 2 cell cable set, USB-cable, power cord, manual
230/115V, 50/60 Hz

+10°Cto +30°C

< 60% without derating

Frequency Generator & Analyzer

Frequency Range

10 uHz to 4 MHz

Min. Resolution
Accuracy

Accuracy < 0.0025%
Resolution 0.0025%, 10.000 steps/decade
Output Potentiostatic
Controlled Voltage Pot *4V
U-buffer =10V
Resolution Pot 125 uv
U-buffer 320 uV
Accuracy Pot +250 uv
U-buffer =1 mV
Temperature Stability better 20 uv/°C
Compliance Voltage Pot +14V
CVB120 =120V
AC-Amplitude TmVio1lV
Bandwidth 4 MHz @ 33 Q load
IR Compensation Method Auto AC Impedance Technique
Range 0to 10 MQ
Resolution 0.012%
Small Signal Rise Time 250 ns to 200 us in 5 steps, automatic selection
Slew Rate 15 MV/s
Phase Shift 10 deg @ 250 kHz
Output Galvanostatic
Controlled current +2.5A
Current Range Pot +100 nAto £2.5Ain 8 steps
HiZ =1 nAto =0.5Ain 10 steps

0.025%
0.1% @ > 2 uAto 100 mA
1% @ < 2 uA or > 100 mA

Input

Potential Ranges

Potential Resolution

Offset Voltage

Offset Temperature Stability
Current Range

Accuracy

Input Bias Current

Current Resolution

Input Impedance

Impedance Range

Common Mode Rejection

Input Channel Phase-
Tracking accuracy

Equiv. Effective Input Noise

Pot
U-buffer

Pot
Hiz

Pot
Hiz
Pot
Hiz
Pot
Hiz
Pot

Hiz
Gal

+1, 2, =4V
*4, x10V
256.000 steps per range
< 100 uv
< 20 pv/°C
+100 nAto = 2.5 Ain 24 steps, automatic range selection
+1 nAto =0.5 A in 26 steps, automatic range selection
0.05% @ > 2 uAto 100 mA
0.5% @ < 2 uA or > 100 mA

10 pA
12 fA
2.5 pA
25 fA
171Q// +5 pF (typical), 50 GQ // +5 pF (min.)
10TQ // =1 pF (typical), 1TQ// =1 pF (min.)
TmQto 1GQ/2%
100mQto 10 MQ/0.2%
100 mQ to 100 GQ / 3%
30uQ to 16Q/2%

> 86 dB @ 10 puHz to 100 kHz

> 66 dB @ 100 kHz to 4 MHz

+0.1 deg @ 10 uHz to 100 kHz

+0.25 deg @ 100 kHz to 4 MHz
20uVrms/2pArms @ 1 mHz to 10 Hz

Representative in your country:

ZA HNER-ELEKTR/IK GmbH & Co. KG
website: http://www.zahner.de - email: support@zahner.de
PO.Box 1846 - D-96308 Kronach - Germany
Tel.:+49-(0)9261-962119-0 - Fax:+49-(0)9261-962119-99
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Universal
Electfrochemical Workstation

ZAHNER ZENNIUM
electrochemical workstation
ZAHNER ZENNIUM
electrochemical workstation



ZAHNER ZENNIUM ZAHNER ZENNIUM ZAHNER ZENNIUM

elecfrochemical workstation THALES Z software package THALES Z soffware package

Thales online help

£ ZarnesOnlne Display.

&1 Thels: 21,10 USB

Our R&D team managed to create a completely new instrument with outstanding features, state-of-the-art hardware and a The powerful Thales software package is part of the standard equipment of each IMé and ZENNIUM system. - Mietlie
widely extended software as an advancement of the world-valued IMéeX. The result is a milestone in scientific It provides a multitude of measuring and analysis methods. >
instrumentation. ZENNIUM was developed using our 30 years of experience in producing high-precision electrochemical & |phase| /
workstations of the high-end class. It provides a wider frequency range up fo 4 MHz, an output current up to 2.5 A The Thales software provides unique features for the acquisition and analysis. The most prominent examples H \ b4
and fast signal processing. Special measurement techniques guarantee an ultra high accuracy and a minimal are SCRIPT and SIM. SCRIPT offers you to combine all types of electrochemical measurements, mathematical "g,.. \ o | =
interference with the test object. analysis, algorithms, documentation and data export to a reproducible, fully automatic process. H \ 2 B
With'the outstanding features of SIM you are able to create equivalent circuits and fit the measurement data i 3
ZENNIUM comes bundled with the outstanding Thales Z (zennium release) software package which offers all standard methods | to these models. The ZHIT feature of SIM helps you to validate your impedance spectra. B L
and more at a mouse click. This is why the ZENNIUM can easily be adapted to very different measurement requirements. of - ; )
Furthermore, with the manifold options available, the ZENNIUM is able to grow with its tasks. It is best suited for investigations on ‘ For evaluation only it is also possible to run Thales software package on a ThalesBox. . 1:!’ 3 ]
fuel cells, batteries and solar cells as well as on membranes and sensors or on coatings and laminates to name only a few. The ThalesBox provides a single user licence of Thales. So you can process your recorded .
data on a simple PC or Laptop while your tests still run on the IM6 or ZENNIUM ... = A O B e
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ZAHNER-elekirik is known to provide competent service all around the world. Our experienced specialists help you
to plan, set up and analyze your experiments in electrochemistry, physics, material science and electronics.
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» System requirements: IBM compatible PC, Microsoft® Windows® operating system
(Windows® XP / Windows Vista®) and USB 1.1/2.0.
Tested with Windows® 7 beta.

& Thaies 7110 USB
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Option Function ext int EPC42 needed

L
o ook am

il Supported Method Option*
TEMP/U 2 inputs for thermocouples + 2 voltage inputs X
DA4 4 analog outputs X Electrochemical Impedance Spectroscopy
RMux Relay multiplexer for the internal potentiostat X B EIS Series Measurements vs. Parameters
ased on the approved Thales software package, _— . "
PwrMux Power multiplexer for the PP series potentiostats X X xtended 1hppf fi lity, i dpfh 9 Impedance Network Analysis, Simulation & Fitting
TR8M Transient recorder up to 40 MHz X we exiendae € functionality, Improve e Impedance/Parameter, Capacity/Voltage Curves
HiZ probe High impedance probe set X supporIed methods and brushed up the I, B AC Voltammetry
EPC42 Control module for up to 4 external potentiostats X s s -~y Dynamic Cyclic Voltammetry » '@ Record I/E Scan > Linear Sweep Voltammetry
XPot External standard potentiostat X X All these innovations join in Thales Z B potarication/OC/Lineat Scan » [ Last VE Scan T"“"Q“"f’ Wave Voltammetry
AP SRS Exichdleoyeieeieniiosiats X X (Zennium releqse)' Universal Voltage/Current/Time Scan* | B IE Tafel-BY Analysis gVChC Triangular Wave \'/oltoml.netry. al's
EL series External high current one quadrant potentiostats | X X i R hf?HOGmpefomefrV With Multiple Triangular Potential Sweeps
NProbe Probe set for measuring electrochemical noise X X ‘ Stationary Electrode Voliammetry .
coLr Set-up for coating and laminate testing | fields of application Chronoamperometry With Linear Potential Sweep
i icati B £ :‘ Tafelscan
CIMPS Set-up for photo electrochemical applications X X « low impedance a lications A Script e
EIChem Cells | KMZ and AMZ type cells for various applications P pp_ ” Steady State Current/Voltage Curves -
(fuel cells, batteries, super-caps ...) Multi-Cell Current/Voltage Curves XPOT, PP series

Corrosion / Polarisation Measurement
Potentiometry

Chronopotentiometry
Chronoamperometry

Pulse Plating

Universal Current/Potential/Time Curves

* high impedance applications
(coatings, laminates, membranes, sensors, corrosion ...)
H o/f dwar e * photoelectrochemical applications
(silicon, dye-sensitized and organic solar cells,
organic LED, semiconducting films ...)

{0} Thales online help

The hardware of the ZENNIUM provides Optionen * Time Domain Controlled Measurements 5
P Look & Feel : San ) Electrochemical Noise NProbe
« electrochemical method guide =2 . e ssognea mocsr | CortEINoise NProbe

* ulfra low-noise potentiostat
* wide frequency range dual DDS FRA
* high CMRR precision U/l-amplifiers
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Tast Polarography
Differential Pulse Polarography
Differential Pulse Voltammetry

Bode dagram of
the selected file

* free scaleable application window
* Windows® tooltips

= - Auto-select from

-
5 amosthed data

Auo-select from raw

« PUISAR® state-of-the-art differential 18 bit ADCs for AC I ® Expiorer extensions) Stipping Vollammetry
« connectors optimized for High Z & Low Z : :;rs;ginggigseslp jl\l’séir\:‘m — Standard Addition Measurement & Analysis -
H i iciti *
4 CHIETHEN SERE i e child Windows?or configurable online measurement displa Ao ot e Enfversc: :leqsuremekm Pata Achwlsm.on & Control NET
. . i) 5 .
* 410 MIPS (Dhrystone 2.1) Vde ColdFire® signal processor ZENNIUM accuracy map 9 play ey Ag‘_’;(':sicff:s‘::r‘cy esponse Analysls cour
* floating USB interface Special Functionalities e s s o ¢ sy s s o F 5 =) Layer Quality Test / BiLayer Test colt
log 1/ . - . sretig cvethe becmioves, o et come B ipper | . \ g .
cy 1 « fast multiple fitter for impedance and photovoltage/current spectra e 1o D haher ruanaer o mesaures por, Tl Weter \ besilRNlelsyonsenilRecorcing RS
12 : e s \ High Current Interrupt Measurements HCI
: - . 1 « special modeling support for solar cells e e e E \ oh U
The highest priorities for the development and production 1 e « ioint multiole fransfer function fittin oo et gt ok e o = q! \ Relaxation Voltammetry NProbe
of the ZENNIUM instruments are accuracy and reliability. ] - !S CRIPT propce eSS e dle finec? e b iysis- ond 5 R " S ——— Solar Cell FillFactor, Efficiency, Maximum Power, OCF, ISC CIMPS
The accuracy map of the ZENNIUM clearly shows the high . e rTantation faks : ¢ 24 g°”:’°::eg :":e”stV m°g”:°:eg £:°:°°“|"'e"' sspe°';°5°°py g:m:z
qualyjof the hardweyP: ] * multi-channel measuring data acquisition in parallel to the — Li;:t:nzsio: igj;:ge;ul:r:: Chcf:cc::tce)risoﬁgcetol:?’;: e CIMPS +
These specifications are real ones relevant to the use in 3 - i 9 ) q P scquisition )
q : - electrochemical experiments spplications Spectral Resolved OPV, Absolute PL Quantum Yield CIMPS +
practice, based on the high-end components we use. 0 * remote control via LabVIEW® VI z;\if';’m Spectral Absorbtion Voltage/Current Characteristic CIMPS +
1 . ct-data Photocurrent Spectroscopy CIMPS +
3 ] ‘““’:‘9’M , A Quantum Efficiency, Incident Photon to Charge Carrier Efficiency CIMPS +
o gvancstal - jmzm - testbox tozism Ug7_03.15M Bism Z07_10.15M - Cross Transfer Function Measurements
L T T T T T T T T T T T T | testbox expism Membrane Penetration Transfer Function Measurements
/| e Pro ble Proced
-4 2 o 2 4 6 8 Anderungedatum: 31.40.3008 1120 grammable Procedures
PUISAR® Is a registered frademark of Analog Devices, Inc. Microsoft®, Windows® and Windows Visia® are reg| of the C Hion In the Unlied States and other countrles P { | Grelle 346K8
ColdFire® is a registered trademark of Motorolq, Inc. LabVIEW® is a registered trademark of National Instruments Corporation. sl J stelicaturn: 12022000 09457 +) Required hardware opions




