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=3 Raspberry Pi Pico SDK: Raspberry 1 X

<« > C

Raspberry Pi

SDK Documentation
v1.4.0

Introduction

API Documentation
Examples

Additional Documentation +

Web +

In the Beglnnlng....

+

O E] https://raspberrypi.github.io/pico-sdk-doxygen/indexhtml

Raspberry Pi Pico SDK

The Raspberry Pi Pico SDK (Software Development Kit), hencefori
designed to provide an API (Application Programming Interface) ¢

A single program runs on the device at a time with a conventional
P10 (Programmable 10).

Additionally the SDK provides higher-level libraries for dealing witt
applications, or full-fledged runtime environments such as MicroF

This documentation is generated from the SDK source tree using

SDK Design

The RP2040 is a powerful chip, however it is an embedded envirol
configuration) are necessarily much more visible to the developer

The intention within the SDK has been for features to just work ou
libraries used.

The Build System

The SDK uses CMake to manage the build. CMake is widely suppt
make, ninja or other build tools) customized for the platform and

Apart from being a widely-used build system for C/C++ developm
The SDK builds an executable which is bare-metal, i.e. it includes

Examples

This SDK documentation contains a number of example code frag
licensed under the 3-Clause BSD license.
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3 Raspberry Pi Picoe SDK: APl Docurme 3 +

& C @ O B8 https://raspberrypigithub.io/pico-sdk-doxygen/modules.htmil

Raspberry Pi API Documentation

SDK Documentation These are the libraries supplied in the Raspberry Pi Pico SDK
v1.4.0
Q" Search

Hardware APIs

High Level APls
Introduction . -

Third-party Libraries
API Documentation Networking Libraries
Examples Runtime Infrastructure

. ] External API Headers
Additional Documentation +
pico_usb_reset_interface

Web +
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Hardware API — ADC

@ Raspberry Pi Pico SDE: hardware_ac > +

< C @ O 8 https://raspberrypi.github.io/pico-sdk-doxygen/group__hardware__adchtm| 3 e'qr} VBUS |
2 5 o &KIN VSYS
e = s T
Raspberry Pi (Pico) hardware_adc " - 7
Hardware APls 5 S o 36
. ” =}
SDK Documentation (P& = (N 35
v1.4.0 7 34
- Functions 8 @il GND | AGND |
9 N 32
o
. 10 2 X 31 ADCO
QA se void adc_init (void) S L_ADCO | 12CTSDA |
1 XJ E") L 30
Initialise the ADC HW. 12 B LR 29
Introduction . SR P © el GND |
static void adc_gpio_init {uint gpio) T c &2
g o
APl Documentation Initialise the gpio for use as an ADC pin. More... 5 > s 120 SDA
16 20 S L 25
Examples static void adc_select_input {uint input) 17 U 24 [ sPi0 SCK | 12C1 SDA |
18 JUN 2 23 IETHE
ADC input select. More... 3
Additional Documentation + 19 X . R 2
staticuint  adc_get_selected_input (void) 20 & - 2! |_SPIORX ] 12C0 SDA |

Web +

Get the currently selected ADC input channel. More...
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C main.c

M CMakeLists.txt

2

M CMakeLists.kxt x

,_.
T
s
m
e
L)
=
=

num_required(VERSION 3.12])

project({adc C CXX ASM)
set (CMAKE C STANDARD 11)
set (CMAKE CXX_STANDARD 17)

pico sdk init()

pico_add extra outputs(${PROJECT NAME})

-pico_std

link libraries (${PROJECT NAME}

lib

hardware gpio
hardware adc

)

pico_enable stdio usb(${PROJECT NAME} @)
pico_enable stdio wart(${PROJECT NAME} 1)
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C main.c 4 M CMakelLists.txt

C main.c

#include =stdio.h=
#include "pico/stdlib.h"
#include "hardware/gpio.h"

#include "hardware/adc.h

2

const uint tx@ pin =

const uint rx@ pin 1:
12-bit conversion, ADC VR = 3.3

const float steplzbit = 3.3T f (1 << 12);

uintlé t adc_val;

int main()

{

Constructing a Raspberry Pi RP2040 Low-Power Sensor Node

RP2040 Internals

Hardware API — ADC

stdio uart _init full(uart®, 115200, tx@ pin, rx® pin);

Initialize the ADC
adc_init();
adc_gpio init(26);

adc_select input(@);

while (1)

adc_val = adc_read();
printf("Raw ADC Value = 8x%03x **
sleep ms(500);

{

E

18650 Voltage = %f v\n", adc val, (adc val * stepl2bit)#*2);
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Hardware API — GPIO

3 Raspberry Pi Pico SDK: hardware_gp r

< O @ O E] https./fraspberrypi.github.io/pico-sdk-doxygen/group__hardware__gpio.htm

Raspberry Pi hardware_gpio

Hardware APls
SDK Documentation

v1.4.0
Typedefs

typedef void(* gpio_irg_callback_t) (uint gpio, uint32_t event_mask)

Introduction )
Enumerations

APl Documentation . .
enum gpio_function {

GPIO_FUNC_XIP = 0, GPIO_FUNC_SPI1 = 1, GPIO_FUNC_UART = 2, GPIO_FUNC_I2C = 3,
GPIO_FUNC_PWM = 4, GPIO_FUNC_SIO = 5, GPIO_FUNC_PIO0D = 6, GPIO_FUNC_PIO1 =7,
GPIO_FUNC_GPCK = 8, GPIO_FUNC_USB = 9, GPIO_FUNC_NULL = 0x1f

}

Web + GPIO function definitions for use with function select. More...

Examples

Additional Documentation +

11
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C main.c M CMakeLists.kxt

M CMakelLists.bxt

L

- x =i | C R

wetinne F Dirn e
- R = ] -t

8 ;réjeii!biinkird-t.tﬁx Aﬁﬂ] .“.
9  set(CMAKE C_STANDARD 11) |

set (CMAKE_CXX_ STANDARD 17) | - e Tan—

-
> # Creates a pico-sdk subdirectory in our project for the libraries | e “unmz
- i : ; 4 - " -
pico_sdk init() J P1013
1 o cP1014

621015

21 pico add extra outputs(

§{PROJECT NAME})

it pico stdlib
26 hardware gpio

30 pico_enable stdio usb(${PROJECT HAHE} 0)
31 pico_enable_stdio uart(${PROJECT NAME} 1)

5  include(S$SENV{PICO SDK PATH}/external/pico sdk import.cmake) : e o e

’
’
o,
o
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I
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= led pin =
- tx@ pin =
rx@ pin

oid gpio callback(uint gpio,

switch({events

case 1:

printf 0 = %d : EVEN %d : LEVEL LOW\r\n",gpio,events);
break;
case 2:

printf 0 %d : EVEN %d : LEVEL HIGH\r\n",gpio,events);
iCELS
case 3:

printf 0 = %d : EVEN % : FALLING EDGE\r\n",gpio,events
iCELS
case 4:

printf 0 %d : EVEN %d : RISING EDGE\r\n",gpio,events);

nreak;
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¢ Serial Input/Output Monitor

File I Edit | View | Configuration . - a main[}

& o J HEX {]!lb E;jj}

et [
! f=Clcady S lte=nd Line Status Clear Terminal

Tnput/Output e enu Style : stdio vart init full(uart®@, 115206, tx® pin, rx® pin);

EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT
EVENT

LEVEL HIGH . . .

LEVEL HIGH - gpio init(led pin);

LEVEL HIGH = x i = %

TEVEL miom gpio _set dir(led pin, GPIO OUT) ]

LEVEL HIGH .

LEVEL HIGH . ~ . . i

LEVEL HIGH - gpio set irq enabled with callback(12, GPIO IRQ LEVEL HIGH, true, &gpio callback);
LEVEL HIGH — - - - — — — _ —
LEVEL HIGH
LEVEL HIGH
LEVEL HIGH
LEVEL HIGH
LEVEL HIGH -
LEVEL HIGH while (1);
LEVEL HIGH

LEVEL HIGH

LEVEL HIGH - et rEn

LEVEL HIGH eturn @;

LEVEL HIGH

LEVEL HIGH

LEVEL HIGH

LEVEL HIGH

LEVEL HIGH

LEVEL HIGH

LEVEL HIGH

LEVEL HIGH = 1 EVENT = LEVEL
LEVEL HIGH

LEVEL HIGH 2 EVENT LEVEL
LEVEL HIGH

LEVEL HIGH 2 EVENT LEVEL

LEVEL HIGH

LEVEL HIGH 2 EVENT LEVEL
LEVEL HIGH
EVENT LEVEL

printf("Ready...\r\n");

[N I R R R R R R R R X R X R R N X N I T T Y S S S U YY)

7 50 49 4F 20 3D 20 31 32 20 3A 20 45 56 45 4E 54 20 3D 20 32 20 3A 20 4C 45 56 45 4C 20 48 49 47 48 0D 0A E 'I;‘.;r E H T ]'_ E 'l;‘.;r E ]'_

7 50 49 4F 20 3D 20 31 32 2 A 20 45 5 2 ) 20 32 20 3A 20 4C 45 56 45 4C 20 48 49 47 48 0D 0A

EVENT LEVEL
EVENT LEVEL
EVENT LEVEL
@Ring @TXD @Error @Break = & EVENT = 2 LEVEL

Connect
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Hardware API — I2C

3 Raspberry Pi Pico SDK: hardware_i2c +
& O O E] https://raspberrypigithub.io/pico-sdk-doxygen/group__hardware_ i2c.htm

Raspberry Pi hardware_i2c

Hardware APIs
SDK Documentation

v1.4.0
Functions
QA" searct uint iZc_init (iZc_inst_t *i2c, uint baudrate)
Initialise the 12C HW block. More...
Introduction
void i2c_deinit (i2c_inst_t *i2c)
API Documentation Disable the 12C HW block. More. ..
Examples uint i2c_set_baudrate (i2c_inst_t *i2¢, uint baudrate)
» ] Set 12C baudrate. More...
Additional Documentation +
void i2c_set_slave_mode (i2c_inst_t *i2c, bool slave, uint8_t addr)

Web +

Set 12C port to slave mode. More...

15
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M CMakelLists.bxt C main.c *

C main.c

1681t 12C Apc+po,
5

i2c inst t *i2c = 12cHO; B . 1N ) A Aoei Ty C S

const uint8 t 12¢@® sda pin =
const uint8 t i2c® scl pin =
uint8 t i2cBuf[64];

uint8 t rxBuf[8];

uintd t txe pin =
uint8 t rx0 pin

1015

i2ewrite(i2c inst t SR g

uint8 t devAddr,
uint8 t regAddr,
uintg8 t *buf,
uintg8 t biteCnt):

””/’/”l/ll/ll//l/l/l/l

L) g L g

i2cRead(i2c inst t *i2c,
uint8 t devAddr,
uint8 t regAddr,
uint8 t *buf,
uintg& t biteCnt);

L g Ly Ly
on LN s L) B = 32 W0

(]

CORPORATION

)
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Hardware API — I2C

nt i2cRead(i2c inst t *iZc,
int8 t devAddr,
- regAddr,

L *bLIf, 1681( ‘I2C ADC+PGA

t biteCnt) ‘ - ﬁDS”15 »":F;D

l&«

6 t bites read =

i2c write blocking(i2c, devAddr, &regAddr, 1, true
bites read = i2c read blocking(i2c, devAddr, buf, biteCnt, false

return bites read;
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Hardware API — I2C

‘3\f\1.*vt.i"\~\,'-
;‘ 16B1t I12C ADC+PGA
@ ﬁDSlll5
int iZcWrite(iZ2c inst t *i2c, j &“".\ )
uint8 t devAddr, :
uint8 t regAddr,
uint8 t *buf,
uint8 t biteCnt)

uintlé t i; _
intlé t bites read = y YOO i\
uintgd t txBuf[biteCnt + 1]; FOLUR c‘
3‘(\‘(’\' (U\ )l ;ﬂ\

txBuf[8] = regAddr;
for (i = 8; 1 = biteCnt; i++)

. . )‘Q’ 7’ 'Ci u CSQ’”«
txBuf[i + 1] = i2cBuf[i]; “ (K ))o) ‘)Ql Q’
e “M@v*0000
izc;w;i-‘.ce_.t.nl-acking (i2c, devAddr, txBuf, (biteCnt + 1 false); i ’ ‘ . ?sg)gjgj DAW. " 7 .',{ ;
return bites read; W M {‘:‘ :; ) / Nt/ )
% QJO/QOO?OO \

~*XMAﬂlS

i g ——
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=3 Raspberry Pi Pico SDK: hardware_spi X o=
< C @ O B8 hiips fraspberrypi.github.io/pico-sdk-doxygen/group__hardware__spi.htm
Raspberry Pi |[PicoJ hardware_spi | .
Hardware APls - ‘
SDK Documentation . e X ;
v1.4.0 y §;
Macros B~ . =
#define spi0 ((spi_insi_t *)spi0_hw) = *y > : Ef
,1"“\* .................... %;

Qr searct

#define spi1 ((spi_inst_t *)spil1_hw) 3
Introduction
Enumerations

API Documentation
spi_cpha_t { SPI_CPHA_0 =0, SPI_.CPHA_1=1}

Examples enum
Additional Documentation + Enumeration of SPI CPHA (clock phase) values.
Enum spi_cpol_t {SPI_CPOL_0=0,SPI_CPOL_1=1}
Web +
Enumeration of SPI CPOL (clock polarity) values.
Enum spi_order_t { SPI_LSB_FIRST =0, SPI_MSB_FIRST =1}
20

Enumeration of SPI bit-order values.
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oy =

#define 1 PI 26
#define 1 PI 27
#define MI 1 PI 28
#define 1 PI 29
int8 t txBuf[8];

int8 t rxBuf[8];

int main()

{

int8 t i;

spi_init(spil, 1000 * 1800);

gpio set function(SCK 1 PIN, GPIO FUNC SPI);
gpio set function(MOSI 1 PIN, GPIO FUNC SPI);
gpio_set function(MISO 1 PIN, GPIO FUNC SPI);
gpio set function(CS 1 PIN, GPIO FUNC SPI);

for (1 =0; i < 8; ++1i)

txBuf[i] = i;

spi write read blocking(spil, txBuf, rxBuf, 8);
sleep ms(100);
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File Edit Capture Measure WView

45:411 ms: 100 ps
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o0 | 003 | 005 W 005 |

po Channel 0 u
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i

p1  Channel 1 u
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S

]
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S
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Thank you for attending!!!

Please consider the resources below:

 raspberrypi.org

 RP2040 Data Sheet

« Raspberry Pi Pico C/C++ SDK

* https:/Iraspberrypi.github.io/pico-sdk-
doxygen/index.html

23
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