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* PWM Operation

* Nucleo-L476RG uses timers to manage the PWM feature
* At least 7 timers can be used for PWM generation
* Only a few of these are enabled on our implementation
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* PWM Connections

* All the digital pins can be used for PWM generation ???
* The compiler WILL NOT warn you if you use an incorrect pin
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e PwmOut Class

Public Member Functions

PwmOut (PinMame pin)
Create a PwmOut connected to the specified pin. More...
PwmOut (const PinMap &pinmap)

Create a PwmOut connected to the specified pin. More...

void write (float value)

Set the output duty-cycle, specified as a percentage (float) More...
float read ()

Return the current output duty-cycle setting, measured as a percentage (float) More...
void period (float seconds)

Set the PWM period, specified in seconds (float), keeping the duty cycle the same. More...
void period_ms (int ms)

Set the PWM period, specified in milliseconds (int), keeping the duty cycle the same. More...
void period_us (int us)

Set the PWM period, specified in microseconds (int), keeping the duty cycle the same. More...
int read_period_us ()

Read the PWM period. More...
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void

void

void

int

void

void

PwmQut &

PwmQOut &

pulsewidth (float seconds)

Set the PWM pulsewidth, specified in seconds (float), keeping the period the same. Mo
pulsewidth_ms (int ms)

Set the PWM pulsewidth, specified in milliseconds (int), keeping the period the same. More...
pulsewidth_us (int us)

Set the PWM pulsewidth, specified in microseconds (int), keeping the period the same. More...

read_pulsew
Read the PWM pulsewidth. More...

nd ()

susp

7]

Suspend PWM operation. More...

sume ()

el

Resume PWM operation. More...

operator= (float value)

A operator shorthand for wr

operator= (PwmQut &rhs)

A operator shorthand for wri

operator float ()

An operator shorthand for read() Mor
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* Constructors

EE 2905

Public Member Functions

PwmOut (PinName pin)

Create a PwmOut connected to the specified pin. Maor

PwmOut (const PinMap &pinmap)

Create a PwmOut connected to the specified pin. More

create PWM cbject attached to D4
- ™ 1 L
PwmCut Pwm a(l4);
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 Member Functions (Met

hods)

void write (float value) 0.0-1.0: (0% - 100% duty cycle) void pulsewidth (float seconds)
Set the output duty-cycle, specified as a percentage (float) More... Set the PWM pulsewidth, specified in seconds (float), keeping the period the same. More...
float read () 0.0-1.0: (0% -100% duty cycle) void pulsewidth_ms (int ms)
Return the current output duty-cycle setting, measured as a percentage (float) More... Set the PWM pulsewidth, specified in milliseconds (int), keeping the period the same. More...
void period (float seconds) void pulsewidth_us (int us)
Set the PWM period, specified in seconds (float), keeping the duty cycle the same. More... Set the PWM pulsewidth, specified in microseconds (int), keeping the period the same. More...
void period_ms (int ms) int read_pulsewitdth_us ()
Set the PWM period, specified in milliseconds (int), keeping the duty cycle the same. More... Read the PWM pulsewidth. More...
void period_us (int us) void suspend [}
Set the PWM period, specified in microseconds (int), keeping the duty cycle the same. More... Suspend PWM operation. More...
int read_period_us () void resume ()
Read the PWM period. More... Resume PWM operation. M
Initialize bject
using S0 W frequency
Bwm a.peric
Pwm a.write
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e Operator Overloads

PwmQut &

PwmQut &

operator= (float value)

A operator shorthand for wri

operator= (PwmQut &rhs)

A operator shorthand for wri

operator float ()

Anoperator shorthand for read() More...
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* Simple example 1
* Generate a series of PWM output pulses
* 3 pulses at 5 different pulse widths

PRTCH VERSION) ;
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* Simple example 1

e Generate a series of PWM output pulses
* 3 pulses at 5 different pulse widths

B single P run Mode: | (H)Repeated > || Auto - | Source: | Channel 1 v | Condiion: | § Rising - | Level: 1v v ]
Time
Position: 9.05ms
Base: 500 us/div
4

‘&; Options
- Add Channel

Channel 1 (1)

: Offset: -1L.5W

Range: 500 mV/div

B I ] channel 2 (24)

7.05ms 7.55ms 8.05ms

9.05ms 9.55ms 10.05 ms 10.55ms 11.05ms

Manual Trigger Discovery2 SM:210321A1A476 LISB ! Status: OK
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* Simple example 2

* Generate a Sine wave
 10KHz PWM, 100Hz sinewave with 50 points
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* Simple example 2

e Generate a Sine wave
* 10KHz PWM, 100Hz sinewave with 50 points

Mode: | () Repeated ™| Auto ™ Source: | Channel 1 | Condit| [ g e P rin Made: | (5) Repeated - auts | Source: | channel 1 ~ | condition: | " Rising

mples at 0 : > at 400 kHz | 3

] Time
1 I'|| LLLLN TR NN

Position: __1‘592ms v
I . UL -- | .
B single P run Mode: () Repeated ~ | Auto ~ | Source: | Channel 1 ~ | condition: | " Rising : ’

P> Run

B single
»

'3

4

L} Options

||~ Add Channel -

Channel 1 (1%) o
Offset: -LsV hd

Renge: | 500mvjdiv  ~

[ ] Channel 2 (24) 3

Time &
Postion: [ 1.592ms |

<+

‘&3 Options -

~F* Add Channel -

[ Channel 1 (1) G

Channel 2 (22) N
LY Offset: _IEV hd

Manual Trigger | | Discovery2 SN:210321A1A476 USB -] Status: OK .
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Manual Trigger
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* Simple example 3
* Estimate PWM programming time
. Measure time for a known # of programming cycles
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* Simple example 3
* Estimate PWM programming time
 Measure time for a known # of programming cycles

Mode:

@Repeated ~ || Auto ¥ | Source: | Channel 1 + | Condition:

3 fuII while loop cycles

Bl 3x24us = 72us of wait time
152us total = 80us for changes
8 6 changes in 3 cycIes - 13.33us / change RIS

UUUUUUU H

Lewel 1V bl +
i 3
Fosition: -68.7 us o
| Base: 20 us/div ~
4
i L% Options

- Add Channel
Channel 1 (1)

| offet:  [-15v v

; Range: 500 mv/div - v

5349kHz |
ssmVfms Channel 2 (2+)

lOffet: [0V v

! Range: S00mv/div v

Manual Trigger Discovery2 SM: 210321A1A476 USB 4 Status: OK »
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* Limitations summary

* It looks like the minimum pulse width is 1us
* Need to account for this when setting frequency and duty cycle

* PWM duty cycle programming time is approximately 14us

e Checking Example 2:
 100Hz = 10ms period
* 50 writes / period = 700us
* New period = 10.7ms = 93.46Hz (93.21Hz measured)
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