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ADC Programming

• ADC Resolution
• Nucleo-L476RG has three 12Bit ADCs
• mbed only supports 1 ADC

• mbed scales ALL measurement (see class functions)
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ADC Programming

• ADC Connections
• Nucleo-L476RG has 11 analog inputs assigned to the Arduino header

• Nucleo-L476RG has 4 additional analog inputs assigned to the Morpho 
header (not shown)
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ADC Programming

• ADC Reference Voltage
• Nucleo-L476RG uses 3.3V as the default Vref for the ADC

• Note:
• This value is not the same as the “reference_voltage” used in the AnalogIn

class functions

• The class functions use “reference voltage” as a scaling factor

• The “reference_voltage” can be set to anything you want – it ONLY impacts 
the read_voltage function scaling factor, not the actual Vref value
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ADC Programming

• AnalogIn Class
• #include <AnalogIn.h> - already included with mbed.h

https://os.mbed.com/docs/mbed-os/v6.10/mbed-os-api-doxy/_analog_in_8h_source.html
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• Constructors
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• Member Functions (Methods)

scaling factor

scaling factor

Requires reference voltage to be set
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ADC Programming

• Operator Overloads
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ADC Programming

• Simple example 1
• Running conversions using different methods
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ADC Programming

• Simple example 1 - results

0.1Hz 0-3.3V sine wave input

output
.read              overload      .read_u16     Vref .read_voltage plot

Note – different conversion values – WHY?
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ADC Programming

• Simple example 2
• Decisions based on ADC value
• Wrong way and right way
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• Simple example 2 - results

0.1Hz 0-3.3V sine wave input

output
Up to 4 reads             1 read
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ADC Programming

• Simple example 3
• Estimate the conversion time for the ADC
• Use a known frequency input signal

• Run the ADC as fast as possible
• Do as little as possible between conversions

• Store into an array

• Print out the array and count how many conversions are done in a 
single period

T/#conversions → time for 1 conversion



14 © tjEE 2905

ADC Programming

• Simple example 3
• Estimate the conversion time for the ADC

Minimal work done
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• Simple example 3 - results
1KHz 0-3.3V sine wave input

outputadcval i plot

1 Period goes from    i = 40 to i = 85
1 Period is 1ms @ 1KHz input
Each sample takes 1ms/45 = 22us

Since there is overhead in our measurement
we can use this value as our estimate and have
some safety margin

Estimated ADC conversion time = 22us
Max input frequency Fs/2 = 22.7KHz

The actual ADC is capable 
of running much faster 
than this (5Msps)

Our Nucleo/mbed
implementation has set 
some default parameters 
that lead to this result


