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• DAC Resolution
• Nucleo-L476RG has two 12Bit DACs

• Referenced to 3.3V

• 4096 steps on 3.3v → 805uV/step

• May be limited by noise
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• DAC Connections
• Nucleo-L476RG has 2 analog (DAC) outputs assigned to the Arduino header

• Nucleo-L476RG has 0 additional analog (DAC) outputs assigned to the 
Morpho header (not shown)
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• AnalogOut Class
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• Constructors
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• Member Functions (Methods)

0 – 1.0

0 – 65535
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• Operator Overloads
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• Simple example 1
• Generate a series of analog output voltages

• 5ms for each level
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• Simple example 1 – output levels
• Generate a series of analog output voltages
• 5ms for each level

code

Waveform
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• Simple example 1 – output levels
• Generate a series of analog output voltages
• 5ms for each level

output
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Waveform
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• Simple example 1 – output levels
• Generate a series of analog output voltages
• 5ms for each level

output

code
Waveform

Too long – Why ????
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• Simple example 1 - timing
• Generate a series of analog output voltages
• 5ms for each level

printf is VERY costly

printf statements removed

Waveform
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• Simple example 1 - noise
• Generate a series of analog output voltages

• Output noise ≈ +/- 3mv = 0.1% at full scale
Waveform
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• Simple example 2 part 1
• Explore ways to write to the DAC
• Use a for loop
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• Simple example 2 part 2
• Explore ways to write to the DAC
• Read from an array – specify the frequency
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• Simple example 2 part 2 – frequency error
• Explore ways to write to the DAC
• Read from an array – specify the frequency

Note: The frequency of the sine wave is ≈ 95Hz
Not the programmed 100Hz
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• Simple example 2 part 2 – filtered output
• Explore ways to write to the DAC
• Read from an array – specify the frequency

Note: Simple 1pole RC low pass filter
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• Simple example 2 part 3 – maximum frequency

• Explore ways to write to the DAC
• Read from an array – don’t specify a frequency

Note: The frequency of the sine wave is ≈ 2KHz
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• Simple example 3
• Estimate how long it takes to do a write to the DAC



20 © tjEE 2905

DAC Programming

• Simple example 3
• Estimate how long it takes to do a write to the DAC

output

5 writes between the markers
Δx = 46.9us
→ 9.38us / write

The actual DAC is capable 
of running faster than 
this (333KHz full scale)

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

• ~10us to write a new value to the DAC

• Fastest 50 point sine wave → 50 x 10us / period = 
500us/per → 2KHz     

• Error in 100Hz, 50 point sine wave
• Period extension : (10us/10ms)x50 = 5.0%

• 100Hz → 95Hz


