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Are Squidstats Capable of Both Grounded and Floating Measurements? 

Yes, the Squidstat Plus can run in both ground and float mode using a switch on the 

back. To avoid ground loops, it’s important to understand how the grounding 

configuration is designed in Squidstats for cases where multiple channels are connected 

Before using Squidstats or any other brand of potentiostats as a multichannel system, it’s important for 

users to understand the grounding scheme of these instruments. “Grounding” means connecting a device 

to an infinite source or sink of charge. Usually, this infinite charge sink is the Earth itself. 

In electrical instruments, grounding is done for a variety of reasons. The top reason is safety. Grounding 

electrical instruments provides protection from electric shock due to high over-voltage. It also prevents 

the buildup of static electricity. Grounding is usually done with the third pin of the 3-pin wall outlet plug 

which is connected to an electrical pathway that connects to a metal inserted into the Earth. This 

configuration is called Earth ground. 

Another reason for grounding is to have a reference against which voltage can be measured. For this 

purpose, Earth ground serves as an ideal reference point as its potential is exceptionally stable. In a 

portable device powered by a battery, a terminal of the battery might serve as the reference point or 

ground. But for this discussion, only the Earth ground is relevant. 

Since many electrical instruments are Earth grounded through the power outlet of a building, a “Ground 

Loop” might form if they are connected to each other externally. A Ground Loop is defined as electrical 

connections that provide more than one path to ground for electrical instruments. For potentiostats, this 

might occur if the electrochemical devices under test are grounded or the Earth-grounded electrodes of 

different potentiostats are connected to the same device. 

 

Figure 1. Typical configurations where a ground loops might form when using potentiostats. In the left 

configuration, the electrochemical device is grounded. Now the potentiostat has two ground points: its 

own and that of the device. In the right configuration, the two grounded cables of each potentiostat are 

connected externally. Now each potentiostat has two ground points: its own and that of the other. 

Now, there are multiple current paths from a potentiostat to the ground. The currents will flow through 

these alternate paths to the ground and return to the potentiostat, thus forming a complete loop. The 

flow of current will cause a voltage drop and the potential of the Earth ground will no longer be stable. 

This will increase the noise in the instrument and compromise the accuracy of the measurements. 
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Ground loops should be avoided whenever possible, so we recommend following the guidelines outlined 

in the remainder of this application note. 

Squidstat Solo / Squidstat Prime Grounding Configuration 

The Squidstat Solo and Squidstat Prime are designed so that the counter electrode clips (CCs) are Earth 

grounded. The CCs are the current carrying connections to the counter electrode. So, if any two counter 

electrode clips (CCs) from one or more Squidstat Solo or Prime channels are connected to each other 

externally, a ground loop will form as shown in Figure 2. 

 

Figure 2. An electrical connection between counter electrode clips (CCs) of two Squidstat Solos and/or 

channels of Squidstat Primes through the Earth. 

A potentiostat is designed to ensure that the current/voltage set by the user is applied at the working 

electrode (WE) to the highest degree of accuracy possible. The counter electrode (CE) is there to balance 

the current flow through the WE. If the voltage at the CE does not surpass the compliance voltage, which 

is defined as the maximum voltage that can be applied on it to control the WE, the set voltage or current 

at the WE is not affected by what is happening at the CE. So, the ground loop formed between CCs via the 

Earth ground does not matter for the Squidstat Prime or Squidstat Solo whether they are connected to 

the same device or not. 

In addition, the Earth has a very high impedance that discourages any current flow between the CCs. 

Therefore, if the working electrode clips are not connected to each other or other electrodes, each 

channel should function totally independently and without interference. 

Squidstat Plus Grounding Configuration 

The Squidstat Plus is different from the Squidstat Prime or Solo because it has a switch on the back of the 

instrument that offers two grounding modes. The benefit of having two grounding modes is to have high 

accuracy, flexibility, and safety. By default, the working electrode clip (WC) is Earth grounded when the 

switch on the back of the Squidstat Plus is in “Ground” mode. The working electrode clip is the current 

carrying connection to the working electrode of the sample being tested. 
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Ground mode is considered the default mode for the Squidstat Plus for safety and accuracy because the 

Earth ground acts as an infinite sink of charge and thus protects users from electric shocks. The Earth 

ground also acts as a very stable reference point when making measurements. 

However, if two or more Squidstat Pluses are used in a multichannel configuration where the working 

electrodes are connected at the same or different points of a cell under test, the WCs cannot operate 

independently from each other if both units are in “Ground” mode. This is because the WCs of two or 

more Squidstat Pluses are externally connected through the device and form a ground loop as 

demonstrated in Figure 3. The same issue applies when combining a Squidstat Plus with a Squidstat Solo 

or Prime. 

To address this issue, a user simply needs to flip the switch on the back of each Squidstat Plus in the 

multichannel configuration to “Float” mode. By switching each potentiostat to Float mode, the WC is 

connected to a ground inside the instrument that is not connected to the Earth. 

 

Figure 3. Difference between Ground mode vs. Float mode for the Squidstat Plus. In Ground mode, an 

electrical connection between two working electrode clips (WCs) of two or more Squidstat Pluses creates 

a ground loop, which would cause interference between the two channels. In Float mode, ground loop 

between two WCs is not possible because they are not Earth grounded. This is important because the 

two WCs will not interfere with each other. 
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To summarize, there are two important things to know when deciding between Ground and Float mode: 

1. Please remember that Float mode is typically reserved just for multichannel configurations that 

share common electrodes only. The Squidstat Plus is calibrated using Ground mode. Therefore, 

the specifications of the Squidstat Plus might not always hold when operating in Floating mode. 

So, we recommend only using float mode with the Squidstat Plus only when it’s necessary to avoid 

a ground loop. 

 

2. The Squidstat Plus typically only needs to be changed to Float mode for RRDE experiments. If the 

Squidstat Plus channels are simply being used on samples that are not electrically connected to 

each other or to the Earth ground, then we recommend running the Squidstat Plus in Ground 

mode even if they are being used like a multichannel potentiostat. 
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