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e 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 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 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 Analogln
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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* Analogln Class
* #include <AnalogIn.h> -already included with mbed.h

Public Member Functions

Analogln (const PinMap &pinmap, float vref=MBED_CONF_TARGET_DEFAULT_ADC_VREF)
Create an Analogln, connected to the specified pin. More...
Analogln (PinName pin, float vref=MBED_CONF_TARGET_DEFAULT_ADC_VREF)
Create an Analogln, connected to the specified pin. More...
float read/{)
Read the input voltage, represented as a float in the range [0.0, 1.0]. More...
unsigned short  read_u1é ()
Read the input voltage, represented as an unsigned short in the range [0x0, OxFFFF]. More...
float read_voltage ()
Read the input voltage in volts. More...
void set_reference_voltage (float vref)
Sets this Analogln instance's reference voltage. More...
float  get_reference_voltage () const
Gets this Analogln instance's reference voltage. More...
operator float ()

An operator shorthand for read() More...
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https://os.mbed.com/docs/mbed-os/v6.10/mbed-os-api-doxy/_analog_in_8h_source.html
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* Constructors

Create an Analogln, connected to the specified pin. More...
Analogln (PinMName pin, float vref=MBED_CONF_TARGET_DEFAULT_ADC_VREF)

Create an Analogln, connected to the specified pin. More...

Analogln (const PinMap &pinmap, float vref=MBED_CONF_TARGET_DEFAULT_ADC_VREF)
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 Member Functions (Methods)

read ()
Read the input voltage, represented as afloatinthera ng More...
read_ulé ()

Read the input voltage, represented as an unsigned short in the range More...

read_voltage ()

Read the input voltage in volts. More... Requires reference VOltage to be set

set_reference_voltage (float vref)

scaling factor
Sets this Analogln instance's reference voltage. More... &

get_reference_voltage () const .
scaling factor
Gets this Analogln instance's reference voltage. More...

/ use the .read method for Analeogln class

f/ results are 0 - 1 (think percentage of max)
adcwval £ = EKG 3.read():

f use the .read ule method for Analogln class

/ results are 0 - max in binary (for our board -
adewal i = EEG 3.read ule():
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e Operator Overloads

operator float ()

An operator shorthand for read() More...

f mea tha et s+head Fr oA

f u3e 12 owverilcoad il Ior read

/ results are - think percentage of max)
. _ = _ pree
gdcwval £ = EEKG 3
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* Simple example 1

* Running conversions using different methods

T 1
] MINOR_VERSICON, MEED |

> 3.get reference wolt

int tmp_wal;

o print a

s=riss AF ~Ann

EG_3:
", adcval f):

(int) {(adcwal_f * 13);

i< tmp_wval; i++4)
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e Simple example 1 - results

output

.read overload .read_ul6 Vref .read_voltage plot

O-lHZ 0_3-3V Sine Wave inpUt ladc_class_ex_1 — example for EE2985

Using Mbed 0% version 6.18.8

Type:

Using reference voltage: 3.388088U
1 . ARARAA 1.ARARAA 65535 3.398080 3.398080
e - . 265 1 . ARARAA 1.ARARAA 65535 3.398080 3.398000
—— 3 : 1 . ARARAA 1.ARARAA 65535 3.380808 3.380008
—— E 5 1 . ARARAA 1.ARARAA 65535 3.398080 3.398000
Phase: - : o @ .9276557 a.975588 63951 3.398080 3.218688
A_928694 A.927473 6A862 3.398080 3.865495
A.868132 56893 3.398080 2.862418
A.796337 51964 3.398080 2.625495
A.716239 46939 3.398080 2.361978
M. bIwsal 41338 3.398080 2.88@733
______ N S - A.542125 35512 3.398080 1.787399
T CiSSurs 29863 3.398080 1.504542
A_.368987 24213 3.398080 1.219267
A.289866 3.398080 A.958974
4.219948 3.398080 A.722@851
L. 155556 3.398080 A.513333
E.186227 3.308080 A.349744
A A67643 3.398080 A.223223
A.945421 3.398080 A.146667
A.332479 3.398080 A.1A7985
3.398080 A.122491
3.398080 A.186154
3.398080 Aa.295751
3.398080 A.447253
3.308080 A.636630
3.398080 A.868659
3.3068080 1.114586
3.398080 1.387692
8.587418 3.3068080 1.674579
A.5%46.8 3.398080 1.958242
A.680833 3.398080 2.246740
A.76288. 3.398080 2.516784
A.839885 3.398080 2.762491

535 : 0.982320 3.309000 2.982491
@.54212% i B 3505 Dl ik
#.455678
A.368987

Frequency:
Period:

Note — different conversion values — WHY?




* Simple example 2

* Decisions based on ADC value
* Wrong way and right way

i WVERSION) ;
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e Simple example 2 - results

output
0.1Hz 0-3.3V sine wave input Up to 4 reads 1read

adc_class_ex_2 — example for EEZ985
Using Mbed 05 version 5.14.2

Type: A\ sine |l
Frequency: | 100 mHz

Period: 105
Ampitude; 1651
Offset: 165

gquartile 4th quartile
quartile 4th guartile
quartile 4th quartile
quartile 4th quartile
quartile 4th quartile
quartile 4th quartile
quartile 3rd guartile
gquartile Ird quartile
quartile 3rd quartile
quartile 2nd quartile
gquartile 2nd gquartile
quartile 2nd quartile
quartile 1st gquartile
quartile 1=t guartile
quartile 1st quartile
quartile 1st quartile
quartile 1st quartile
quartile 1st gquartile
quartile 1st guartile
gquartile 1st gquartile
quartile 1zt gquartile
quartile 1st quartile
quartile 1st quartile
quartile 1st quartile
quartile 2nd gquartile
quartile 2nd guartile
quartile Znd quartile
quartile guartile
quartile guartile
quartile guartile
quartile guartile
gquartile guartile
quartile guartile
quartile guartile
quartile guartile

Symmetry: | 50%
Phase: [

<l e«
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* Simple example 3
e Estimate the conversion time for the ADC

e 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

13
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* Simple example 3

e Estimate the conversion time for the ADC

14

Minimal work done

// code to print array an

;oi<100; i++

;1< tmp_wal; i++)
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e Simple example 3 - results
1KHz 0-3.3V sine wave input

plot output

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

Since there is overhedd in our measurement
we can use this valde as our estimate and have
some safety matgin

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



