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Family Features  
 

 Fully modular design  

 150 V 1000 A 15 KW operation limits  

 All-mode operations (Load, zero-volt load, 

full 4-quadrant potentiostat)  

 Impedance spectroscopy up to 50 channels 

with high common mode voltage 

 Fast transient recorder module (with EIS) 

 Rack mounted, complete assembled 

systems available 

All-in-one Hi-power test system 
 
The 580 series manages complex experiments 
usually performed by a mix of instrumentation  
with a single modular unit designed for simple 
operations and accurate results . 

 

Wider operating range  
 
Explore your samples to the limits and make 
your test capability growing by simply adding 
units to the existing system. 
Maximum current and voltage suited for life-
size experiments, starting from lab-scale test. 
 

Deeper in the knowledge 
 
State-of-the-art multichannel impedance 
spectroscopy takes the guesswork out of stack 
systems, while high speed pulse analysis let 
you have a clear picture of the dynamic 
capability of your cell 
 

Safety first 

 
Our experience in high power systems drives 
the user to a higher degree of safety, starting 
from the test procedure and ending to actively 
controlled thermal management  

 

Software included 
 
Simple but powerful software suite let you 
manage from load curves to long-term testing 
cycles, with clear reports and real-time 
graphics.  

 
 
 

The MaterialsM 580 series was created to answer to the 
growing demand of instruments capable to joint the 
high power needs with refined electrochemical 
measurements. 
Research fields like automotive lithium batteries, 
supercaps or PEM stack systems need to test the 
devices  under real-life conditions, without loosing the 
flexibility and the accuracy typical of lab-grade 
electrochemical instrumentation. 
The 580 seriesô modular approach gives the answer to 
these requests, with plenty of features and capabilities. 
Joining power modules to multi-Kilowatt ranges with a 
unique state-of-art multichannel impedance 
spectroscopy makes the 580 the most powerful and 
accurate analysis tool on the market today, making the 
transition from the R&D lab to the QC at plantsô level 
simple and meaningful. 
The offer is completed by all the ancillaries needed to 
have a ñready-to-measureò self standing unit, taking 
any integration effort away. 
The software gives to the user a simple yet flexible way 
to program tests and life-cycles with modifications on-
the-fly and precise reporting. 
Extensive programming support information allows the 
580 to be included in other programs for specific 
experiments or integration in production lines. 
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580 series components 
 

581 Driving potentiostat 
  
The 581 is the driver unit  connected between the computer and the power modules, the core of the high resolution 
acquisition system with 24-bit analogic interfaces. 
Mounted in a slim 2U rack unit features driving capability up to 12 x 585 power units and two channels thermocouple inputs 
Current and Voltage monitoring output, FRA interface connection, full safety management and an USB port to the driving PC 
complete the features of this unit  
 

582 FRA/transient recorder module 

 
Advanced FRA/fast transient module capable of 10 uHz to 2 MHz frequency range with high noise rejection, ultrafast 
impedance measure for time-resolved EIS and an arbitrary waveform/transient recorder section up to 10 Msamples/S are 
making this unit the most capable signal analyser for electrochemical use today. 
It can be used alone or, in junction with the 582-4 additional units, expanded up to 50 parallel channels or more for stack or 
segmented cells analysis 
 

582-4 FRA/transient recorder 4 channels additional module  

 
This expansion module (must be used in junction with one 582 unit) add four high performance, high common mode voltage 
range additional channels and can be paralleled to surpass the 50 analysed channels in both frequency response or transient 
mode. 
An external active junction box is provided, with two meter of cable, for the utmost flexibility and signal integrity 
 

585 1.2 KW power unit 
  
The 585 is a high power unit driven by the 581 module, with parallel operation capabilities and several output options. 
The unit can run with air cooling only at reduced capability , or to full specs connecting the liquid cooling hoses, and exhibits 
high speed and dynamic capabilities. 
Four are the output options available and three voltage ranges :  
a) Load   energy absorbing only, minimum device voltage allowed 3 Volts 
b) Zero Volt load  energy absorbing only, minimum device voltage allowed 0 Volts  
c) Potentiostat   full 4-quadrant output 
d) Asymmetric Potentiostat  2-quadrant (positive/negative current) with zero volt capability 

 

Ranges\ output opt. a b c d 

15 V 100 A  ̧ Ȩ̀ *̧ Ȩ̀ 

50 V 50 A  ̧ Ȩ̀ *̧ Ȩ̀ 

150 V 20 A  ̧   ×̧ 

Note : all outputs limited within the power capability 
* power output is half the nominal value to accommodate the full bipolar range  
È power output is reduced (15%) to accommodate the zero-volt capability except the  
× 150V version has no zero volt capability 

A maximum of 12 units /1000 A maximum can be paralleled 
  

588 All-in-one Lithium battery 20A charger/tester/potentiostat 
  
Focused on lithium battery formation/study the 588 is housed in a  6U 21 TE plug-in for multichannel formation systems. 
The unit offers, within the same instrument, a 10 V/10 A or 5 V 20 A charger/discharger or a full 4-quadrants 5V/10 A 
potentiostat/galvanostat . 
All the additional features, like the 2 thermocouple inputs, an ancillary electrometer, and a safety relay output are addressed 
to the lithium world, and a proprietary FRA module makes this unit the most flexible and advanced former/cycler for industry 
and laboratory use. 
Software options are available for high channel count systems and supervisor functions on clusters 
  

580 series ancillary components 
  
The MaterialsM 580 series can be supplied rack mounted, with industrial PC and dual screen, standalone workstation or cluster 
ready with your choice of connection cabling, environmental chambers or safety enclosure to cover your test needs. 
Ask for a contact to our experts to discuss your needs 
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 585 1.2 KW UNIT (one unit, in junction with 581 driving potentiostat) 
Generation   

Output stage range (|Vmax|) 
L-type     15 V 100 A 
M-type     50 V   50 A 
H-type   150 V   20 A 

Output stage compliance  

a-opt        3 V to Vmax +/- Imax 
b-opt        0 V to Vmax (H-type not available) +/- Imax 
c-type       +/- Vmax (H-type not available)+/- 0,5 Imax 

d-type      0 V to to Vmax (H-type 3V min) +/- Imax 

Maximal power (absorbed or generated) 1.2 KW (water cooling)600 W (air cooling) continuous  1.5 KW Peak 

Voltage control range (pstat mode) Vmin to Vmax-1   (@ full current output) 

Voltage compliance Vmin to Vmax 

Current output  As indicated in the type 

Voltage resolution 100   ȉV  

Current resolution 100  ȉA 

Accuracy 0.2 % +/- 0.1 % f.s. 

Slew rate >0.1 V /ȉS rise and fall (Hi speed set) 

Protection Hardware Current limiter @ 1,2 Imax  + thermal bi-stable cutoff 

Measurement   

Current measure +/-  100 A +/-  50 A +/-  20 A depending on the model 

Current resolution  100  ȉA 

Current Measuring accuracy 0.2 % +/- 0.1 % f.s.  

Voltage measure  +/-50  V  0+150 V f.s. depending on the model 

Voltage resolution 100 ȉV (RE1-RE2) / 100 ȉV (WE-GND) 

Voltage Measuring accuracy 0.2 % +/- 0.1 % f.s. (RE1-RE2) 

Reference Electrodes  

Input impedance > 10 Mohm (higher on L and M type on request) 

Biasing current (amp. Only)  < 1 nA @ 25 °C 

Common mode range +/- 12 V 

Common mode rejection > 60 dB over the full freq. range 

Meters and Interfaces  

A/D resolution 22-16 bit (slow/fast mode) 

Max sampling rate 100 sample/sec fast mode (50 sample/sec slow mode) 

Communication interface USB 1.1 / RS-485 full-duplex 

Frequency response (EIS module 
connection) 

 

Measuring frequency range DC- 20 KHz 

Potentiostat Bandwidth Selectable 50 Khz- 1 Khz (Hi speed/Hi stab) on < 250 mV pk 

Input/output FRA signals Mod. In Vout Iout (outputs dc-nulled) 

Other features  

IR readout/compensation 
Low noise current interrupt IR compensation  With automatic 
parameter detection 

Temperature inputs (2 gen.purpose 1 
PID in) 

Software Selectable type K or T or Pt-100 2-wire 

Temperature controller PID driven ON/OFF to a SSR 

Digital I/O 1 safety chain IN/OUT, 1 door open IN , 2 aux relays OUT   

User interface 20 char-1Line LCD display +3 led lights  , 4-keys i/f 

Software packs log data acquisition package 

Drivers DLL drivers on request 

Dimensions & Sizes  

Voltage mains  100 / 250 Vac 50-60 Hz no selection 

Power consumption 1500 W max 

Dimensions 19ò x 3 U rackmount x 450 mm - 12 Kg max 
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582 FRA/transient recorder unit  
   
Operating Mode  Frequency Response Analyser / Impedance  

(with a potentiostat ) and fast transient generator/ recorder 
 

Measuring configuration 2-channel analyser with internal generator  
Input/Output  Signal reference referred to ground 

Gen output grounded 
CH 1-CH 2 input balanced amplifiers with selectable 220 Kohm 
ground return 

 

Generator (FRA mode)   
Frequency Range 10 ȉHz õ 100 KHz  
Accuracy +/- 0.05% of the desired frequency  
Resolution 16-bit conversion  
Generator (transient mode)   
Sampling Frequency Range 10 samples/s ÷ 5 Msamples/s  
Accuracy +/- 0.2% of the desire value 0,2 mV max offset after trimming  
Resolution 14-bit conversion + 14 bit separated DC offset  
Sample memory 128K samples generation 128Ksamples recording (per channel)  
Output    
Output Voltage 0V to +/-10V peak  
Output impedance  50 ohm +/- 1%  
Output resolution 50 ȉV to 5 mV level-dependent  
Output bias +/- 10 V  
   
Input channels    
   
Number 2 single ended  
Voltage range +/-100ȉV to +/-80 V DC+pk AC (direct input) +/- 5 V balanced   
Input range selection Fully automatic auto-range from 200 mV to 80V  
Input impedance 1 Mohm // 30 pF (direct input) 1 Gohm // 50 pF balanced  
   
Analyser (with ZedScope )   
   
Amplitude accuracy 0.1 %  
Phase accuracy +/- 0.05 Deg. +/- 0.001 Deg. /Khz   
Operating modes   Standard/fast/low noise/low freq. optimized  
Basic Accuracy in impedance  0.1%  
  

General  

  

Communication Port USB2 connections  

Power supply USB-powered 

Power consumption 300 mA max (1.5 W) 

Size & weight 6 TE 6 U rackmount plug-in 1,2 Kg approx weight 
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582-4 FRA/transient recorder 4 additional input channels unit 

   
Operating Mode  Frequency Response Analyser / Impedance  

(with a potentiostat ) and fast transient generator/ recorder 
In junction with one 582 FRA module as master and generator 

 

Measuring configuration 4-channel analyser input without internal generator  
Input/Output  Signal reference referred to ground 

CH 1-CH 2 input balanced amplifiers with selectable 220 Kohm 
ground return 

 

Input channels    
   
Number 4 single ended/balanced  
Direct input    
Voltage range +/-100ȉV to +/-40 V DC+pk AC (direct input) +/- 5 V balanced   
Input range selection Fully automatic auto-range from 200 mV to 80V (direct input)  
Input impedance 1 Mohm // 30 pF (direct input) 1 Gohm // 50 pF balanced  
Balanced input High voltage pod   
Voltage range  +/- 5 V balanced   
Input impedance 300 Kohm  // 50 pF balanced  
Common mode voltage range +/- 200 V  
   
Frequency Range 10 ȉHz õ 100 KHz  
Resolution 16-bit conversion  
Sampling Frequency Range 10 samples/s ÷ 5 Msamples/s  
Accuracy +/- 0.2% of the desire value 0,2 mV max offset after trimming  
Samples memory 128Ksamples recording (per channel)  
   
Analyser (with ZedScope )   
   
Amplitude accuracy 0.1 %  
Phase accuracy +/- 0.05 Deg. +/- 0.001 Deg. /Khz   
Operating modes   Standard/fast/low noise/low freq. optimized  
Basic Accuracy in impedance  0.1%  
  

General  

  

Communication Port USB2 connections + RJ-45 sync jumper 

Power supply USB-powered 

Power consumption 300 mA max (1.5 W) 

Size & weight 6 TE 6 U rackmount plug-in 1,2 Kg approx weight 

  

  

  

  

 



 

Test instrumentation for materials and energy science 
www.mmates.com 

 +39 02 68850955 v1.1 

580 series high power systems 
 
0.5 to 15 KW units for energy devices testing 

 

588 All-in-one Lithium battery 20A charger/tester/potentiostat 
Generation   

Output stage 
Multi-range ,+/-5, +5 or +10 V   
software selectable 100 W output  

Voltage control range (pstat mode) +/- 5 V          0.8-5 V         0.8-10 V   (@ full current output) 

Voltage compliance +/- 5.5  V      + 5.5 V        +10.5 V 

Current output  +/- 10A         +/- 20A        +10/-20 A 

Voltage resolution 5    ȉV  

Current resolution 50  ȉA 

Accuracy 0.3 % +/- 0.1 % f.s. 

Slew rate >0.1 V /ȉS rise and fall (Hi speed set) 

Protection Hardware Current limiter @ 20 A + thermal bi-stable cutoff 

Measurement   

Current measure +/- 20A 

Current resolution  50  ȉA 

Current Measuring accuracy 0.2 % +/- 0.1 % f.s.  

Voltage measure  +/-10 V 

Voltage resolution 5 ȉV (RE1-RE2) / 50 ȉV (WE-GND) 

Voltage Measuring accuracy 0.2 % +/- 0.1 % f.s. (RE1-RE2) 

Reference Electrodes  

Input impedance > 10 Mohm 

Biasing current < 1 nA @ 25 °C 

Common mode range +/- 12 V 

Common mode rejection > 60 dB over the full freq. range 

Meters and Interfaces  

A/D resolution 22-16 bit (slow/fast mode) 

Max sampling rate 100 sample/sec fast mode (50 sample/sec slow mode) 

Communication interface USB 1.1 / RS-485 full-duplex 

Frequency response (EIS module option)  

Measuring frequency range DC- 20 KHz 

Potentiostat Bandwidth Selectable 50 Khz- 1 Khz (Hi speed/Hi stab) on < 250 mV pk 

Input/output aux signals Mod. In Vout Iout (outputs dc-nulled) 

Other features  

IR readout/compensation 
Low noise current interrupt IR compensation  With automatic 
parameter detection 

Temperature inputs (2 gen.purpose 1 PID in) Software Selectable type K or T or Pt-100 2-wire 

Temperature controller PID driven ON/OFF to a SSR 

Digital I/O 1 safety chain IN/OUT, 1 door open IN , 2 aux relays OUT   

User interface 20 char-1Line LCD display +3 led lights  , 4-keys i/f 

Battery former/cycler functions  

Program steps and types Up to 8 steps sequence (OCV, Pstat, Gstat) 

Step/sequence exit conditions 
Time, Voltage, current, temperature, Charge, Energy, Peak 
power 

Step Log 
 Time, Voltage (start,end), current (start,end), temperature 
(start,end) , Charge, Energy 

Step record 32 intermediate points with I, V, Temp, Charge 

Start/pause/stop functions Remote programming or direct action keys 

Software packs log data acquisition package 

Drivers DLL drivers on request 

Dimensions & Sizes  

Voltage mains  100 / 250 Vac 50-60 Hz no selection 

Power consumption 150 W max 

Dimensions 19ò x 2 U x 340 mm or 19ò x 6 U x 21TE rackmount - 5 Kg  

 

 


