
 

What you need to know about the IOLab Analog Inputs & Outputs  
 
The expansion connectors on either side of the large wheel on the top surface of the IOLab device allow 
users to both create and measure analog voltages using the IOLab application software.  

Analog Inputs:  
The voltage presented to the analog input pins labeled 
A7, A8, and A9 on the device, relative to any of the 
ground pins, labeled GND, can be recorded by selecting 
the corresponding sensor in the application. The range 
of this measurement is 0 to 3.3 V with 12 bit resolution. 

The image to the right shows an example in which a 
black input wire is connected to ground and a red input 
wire is connected to A7.  The A8 and A9 inputs function 
in exactly the same way, so only A7 is discussed in what 
follows.  

 

A Simple Example: 

The image to the right shows 
IOLab application with the A7 
sensor selected and the result 
of recording data with the A7 
input first connected to GND 
for 2 seconds (wire as in left 
picture below), and then 
connected to 3.3V for 2 
seconds (wire as in right 
picture below).   

 

Note: Since the inputs and 
outputs on the IOLab 
connector share a common 
internal ground, a separate 
ground, a separate ground 
cable was not needed for 
these measurements.  

 

 



 
Digital Display vs Chart Display:  
Clicking on the title of a chart collapses it and shows a digital display of the average reading of the last 
half second of data. This can be useful if you are just interested in monitoring the voltage. Clicking on 
the title again restores the chart. (The averaging time and number of digits displayed can be changed in 
the config.json file.) 

 

 

Digital and Analog Outputs:  
Two of the pins on the IOLab expansion connector are outputs which can be easily controlled via the 
IOLab software application:  D6 is a digital output that can source up to xx mA, and DAC is an analog 
output that is driven by an 5-bit digital to analog converter that can source up to  yy mA.  

To access the control for these outputs in 
the application, select the options icon (the 
gear shaped button), select Expert Mode, 
and then Output Configuration as shown 
to the right.  

Once you do this, the output controls for 
D6 and DAC will appear at the bottom left 
under the list of sensors (see below).  

 

The D6 Output: 

Once you turn it on by clicking “On”, the output voltage of the D6 output is 
either 0 or 3.3 V, relative to GND, depending on which button is selected.  

The DAC Output: 

Once you turn it on by clicking “On”, the output voltage of the DAC output is 
set to the value in the drop-down menu at the right of the DAC control, 
where you can select one of 32 values between 0 and 3.3 V (relative to GND). 

 

 



 
High Gain Differential Amplifier Input:  
The G+ and G- inputs on the expansion connector feed a DC-coupled 
differential amplifier with a gain of 1400. The output of this amplifier is 
digitized and can be displayed and recorded by selecting the High Gain 
sensor in the IOLab application. The dynamic range of the differential 
inputs is ± 1.17 mV. The resolution over this range is 12 bits. The 
maximum sample rate of the High Gain sensor is 4800 Hz. 

 

A Simple Example: 

Faraday’s Law provides us with a simple example of using these differential inputs. To obtain the data 
shown below, a loop of wire was connected between the G+ and G- inputs and a small magnet was 
moved back and forth past the loop to induce a bipolar EMF (hence current) in the loop. The EMF, which 
is a fraction of a mV in size, can clearly be measured  

 

 

 

Sample Rates for A7, A8, and A9: 

With the default IOLab sensor firmware (Version 0x110) the sample rates for the A7, A8, and A9 sensors 
is 100 Hz. If you need to sample these inputs faster (up to 4800 Hz) there is a simple firmware update 
that can be done. If you are interested in this please contact mats@illinois.edu and/or look at the 
information provided on the IOLab webpage: http://www.iolab.science/firmware-update.html.  
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