Continuing
‘ E‘ Education
Center

Embedded Studio Primer
DAY 4 : Microchip SAM Series

News

rrrrevic Q) informamarkets



c C Continuing
E Education Sponsored By
Center

Webinar Logistics

Turn on your system sound to hear the streaming presentation.

f you have technical problems, click “Help” or submit a question asking for
assistance.

Participate in ‘Group Chat’ by maximizing the chat widget in your dock.

Submit questions for the lecturer using the Q&A widget. They will follow-up
after the lecture portion concludes.
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Fred Eady

Visit ‘Lecturer Profile’ in your console for more details.
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Programming the SAML11
*Programming the SAML10
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%> samlL11_Project - SEGGER Embedded Studio for ARM V4.52c (64-bit) - Non-Commercial License —) X
File Edit View Search Navigate Project Build Debug Target Tools Window Help

| #= (= ' E O

Project: - Fame: Not debugging e v 8|9 @ a|x S BO SR|(Xx MRER-X|or| | &
O x| (@D secomn x o] | %
symbols  RC R T X

£.¢ Debug >~ @ @ O g W | vl s 8 ||| s
Project Iltems Code Data Y n = _vfprintf(2iod, fmt, ap); ) éi Tl
- - va_end(ap); § Sercom
{3] Solution ‘samL11_Project eraraLR O: SERCOM_I2CM_ADDR_Type
4 [T] Project 'samL11_Project’ } ¢ SERCOM_I2CM_BAUD _Type
4 X CMSIS Files 2 fies e 4 . — « O:SERCOM,IZCNLCTRLA_Type
b samh ¢ SERCOM_I2CM_CTRLB_Type
7] system_sami11e16a.c mosfied options & % AT ¢ SERCOM_I2CM_DATA Type
(3 RTT Files  4fies modte void delay ms(uint32_t dlyTicks) 0: SERCOM_I2CM_DBGCTRL_ Type
{ ¢ SERCOM_I2CM_INTENCLR Type
¢ SERCOM_I2CM_INTENSET Type
¢ SERCOM_I2CM_INTFLAG_Type
¢ SERCOM_I2CM_STATUS Type
} ¢ SERCOM_I2CM_SYNCBUSY_Type
ijystemF«les 3fies yte s e e e e o ke e o e e e o o e ke e o o o o o ok e o o o ok <>:SERCOMJZCS,ADDR_Type
4m] ATSAML11E16A_Vectors.s  modifiedoption: 34 ¢ SERCOM_I2CS_CTRLA Type
n) SAML11_Startup.s 40 . sxmnn — ¢ SERCOM_I2CS_CTRLB Type
4] SEGGER_THUMB Startup.s void SysTick_Handler(void) Z: SERCOM_I2CS_DATA Type
(23 Output Files o: SERCOM_I2CS_INTENCLR _Type
msTicks++; ¢ SERCOM_I2CS_INTENSET Type
¢ SERCOM_I2CS_INTFLAG_Type
¢ SERCOM_I2CS_STATUS Type
¢ SERCOM_I2CS_SYNCBUSY_Type
/1 : ¢ SERCOM_SPI_ADDR_Type
int main(void) ¢ SERCOM_SPI_BAUD_Type
¢ SERCOM_SPI_CTRLA_Type
¢ SERCOM_SPI_CTRLB Type
¢ SERCOM_SPI_DATA Type
¢ SERCOM_SPI_DBGCTRL_Type

PORT_SEC->Group[@].0UTCLR.reg = PORT_PA@T; gf SERCOM_SPLINTENCIR Type
uart2_printf("Segger Embedded Studio Primer - SAMLII\r\ A3 SERCOM_SPL_INTENSET_Type
delay _ms(500) ; o SERCOM_SPI_INTFLAG_Type
PORT_SEC->Group[8].OUTSET.reg = PORT_PA@7; $ SERCOM_SPI_STATUS Type
delay ms(508); ¢ SERCOM_SPI_SYNCBUSY_Type
Jwhile(1); ¢ SERCOM_USART_BAUD_Type
¢ SERCOM_USART_CTRLA_Type
} ¢ SERCOM_USART_CTRLB Type
¢ SERCOM_USART_CTRLC_Type
exsexxsrxnsrnsaes End of file FFFCEFXEErRSEXTERCREXERERERE ) 93 SERCOM_USART DATA.Type
V) ¢ SERCOM_USART_DBGCTRL Type
7 3 ¢ SERCOM_USART_INTENCLR Type
¢ SERCOM_USART_INTENSET Type
b Sl Output 55 ¢ SERCOM_USART_INTFLAG_Type
i i e | x 02 SERCOM_USART_RXERRCNT_Type
Show: Transcript v Y‘. Y. Tasks v v O: SERCOM_USART_RXPL Type
¢ SERCOM_USART_STATUS Type
7‘1 l?unding samL11_Project’ from solution ‘samL11_Project’ in configuration ‘| 8 targets in 0.5s 2 o: SERCOM_USART_SYNCBUSY_Type

ompleted  2Wamings 15 targets/s

[T]samL11_Project ad| W '\ @ 1z [=

ptions

[N

a Script Files 17 uint32_t curTicks;
_Zj SAML11_Target,js modified options
3 Source Files 1 fie modfied options 950 bytes]  [45 byte curTicks = msTicks;
€] main.c 950 bytes. 45 byte while ((msTicks - curTicks) < dlyTicks) ;

[S

[N

SYSTICK

vart_init();
SysTick Config(SystemCoreClock/18@2);

145  PORT_SEC->Group[@].DIRSET.reg = PORT_PA®7;
do{

Replace All < Prev Next > Replace O: Sercomi2cm
j Build complete 2 O: Sercoml2cs
Completed ¢ SercomSpi

3 SercomUsart

@
¢ size t
% i
@

No results
$ Supc
%¢ SUPC_BOD12 Type v 7
Disconnected (J-Linki €30 2\ INS R+W Ln 145 Col45
32 PM
7/9/2020

o | ARG 7D
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//-kv’v-kv’v**-k-k-k-k***7’:***-k-k-k-k***7’:************************7‘:7‘:*****7‘“’“"4‘-“4‘-'—"-‘"‘""““"

//* SAML11 UART DEFINITIONS GCLK
//-k*-k***-k-k-k**7‘:*7’:***-k-k-k-kv'c*v’cv’c***-kv’cv’c*************************7‘%_( AL

#define UART TX_PORT 0 // PORTA-GROUP 0 " - E

#define UART TX_PIN PIN_PAOSD SERCOM2_PADO HA

#define UART TX_MUX MUX_PAO8D_SERCOM?2_PADO »| TXshiftRegister | —»<] TxD
#define UART_RX_PORT 0 // PORTA-GROUP 0 xe] ' e -
#define UART RX_PIN PIN_PAO9D SERCOM2 PAD oo _

#define UART _RX_MUX MUX_PAO9D SERCOM2 PAD | l

#define UART _SERCOM SERCOM?2

#define UART SERCOM _GCLK_ID SERCOM2_GCLK ID_CORE

#define UART_SERCOM_MASK_REG APBCMASK
#define UART_SERCOM_MASK_BIT MCLK_APBCMASK_SERCOM2_Msk

#define UART_SERCOM_TXPO SERCOM_USART_CTRLA TXPO(0/*PADO*/)
#define UART _SERCOM_RXPO SERCOM_USART_CTRLA_RXPO(1/*PAD1*/)
#define UART BAUDRATE 9600

#define BAUD VAL (SystemCoreClock / (16 * UART_BAUDRATE))

#define FP_VAL SystemCoreClock / UART_BAUDRATE - 16 * BAUD_VAL) / 2) 8
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PORT
#deflﬂe UART_TX_PO RT O // PO RTA‘G ROUP O E Peripheral Mux Select
#define UART_TX_PIN PIN_PAOSD_SERCOMZ2_PADO
#define UART_TX_MUX MUX_PAOSD_SERCOMZ2_PADO Poevlioe
#define UART_RX_PORT 0 // PORTA-GROUP O =1l
#define UART_RX_PIN PIN_PAO9SD_SERCOM2_PAD1
#define UART_RX_MUX MUX_PAO9D_SERCOM2_PAD'] rPHERALS i
Digital Controls of Analog Blocks
ANALOG
BLOCKS
#define CONFIGURE_PMUX(dir) \
do{ \
PORT_SEC->Group[UART_##dir##_PORT].PINCFG[UART_##dir##_PIN].reg |= PORT_PINCFG_PMUXEN; \
if (UART_##dir##_PIN & 1) \
PORT_SEC->Group[UART_##dir##_PORT].PMUX[UART_##dir##_PIN >> 1].bit. PMUXO = UART_##dir##_MUX; \
else \
PORT_SEC->Group[UART_##dir##_PORT].PMUX[UART_##dir##_PIN >> 1].bit. PMUXE = UART_##dir##_MUX; \

} while (0)
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UART

static void uart_init(void)

{
CONFIGURE_PMUX(RX);
CONFIGURE_PMUX(TX);

MCLK->UART_SERCOM_MASK_REG.reg |= UART_SERCOM_MASK_BIT;

GCLK->PCHCTRL[UART_SERCOM_GCLK_ID].reg = GCLK_PCHCTRL_GEN(O) | GCLK_PCHCTRL_CHEN_Msk;
while (0 == (GCLK->PCHCTRL[UART_SERCOM_GCLK_ID].reg & GCLK_PCHCTRL_CHEN_Msk));

UART_SERCOM->USART.CTRLA.reg =
SERCOM_USART_CTRLA_DORD | SERCOM_USART_CTRLA_MODE(1/*USART_INT_CLK*/) |
SERCOM_USART_CTRLA_FORM(0/*USART*/) | SERCOM_USART_CTRLA_SAMPR(1) |
UART_SERCOM_TXPO | UART_SERCOM_RXPO;

UART_SERCOM->USART.CTRLB.reg = SERCOM_USART_CTRLB_RXEN | SERCOM_USART_CTRLB_TXEN |
SERCOM_USART_CTRLB_CHSIZE(0/*8 bits*/);

UART_SERCOM->USART.BAUD.reg = SERCOM_USART_BAUD_FRACFP_BAUD(BAUD_VAL) |
SERCOM_USART_BAUD_FRACFP_FP(FP_VAL),

UART_SERCOM->USART.CTRLA.reg |= SERCOM_USART_CTRLA_ENABLE;
}

10
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printf

N*********************************************************************

//* PRINTF STUFF
N*********************************************************************
typedef struct __printf_tag
{

Size_t charcount;

Size_t maxchars;

char *string;

int (*output_fn)(int, struct __printf_tag *ctx);
} _printf_t;

void uart2_putc(char c)

{
while(((UART_SERCOM->USART.INTFLAG.reg & SERCOM_USART_INTENCLR_DRE_Msk));
UART_SERCOM->USART.DATA.reg = ¢;

}

int uart2_printf(const char *fmt, ...)
{
intn;
va_list ap;
__printf_tiod;
va_start(ap, fmt);
iod.string = 0;
iod.maxchars = INT_MAX;
iod.output_fn = uart2_putc;
n = _vfprintf(&iod, fmt, ap);
va_end(ap);
return n;

SEGGER Embedded Studio for ARM printf-style output

SEGGER Embedded Studio for ARM provides a solution for just this case by using some internal functions
and data types in the SEGGER Embedded Studio for ARM library. These functions and types are define in
the header file <__ vfprintf.h=.

The first thing to introduce is the ___ printf_t type which captures the current state and parameters of
the format conversion:

printf tag *ctx):;

This type is used by the library functions to direct what the formatting routines do with each character
they need to output. If =cring is non-zero, the character is appended is appended to the string pointed
to by string; if cutput_£n is non-zero, the character is output through the function output_fn with
the context passed as the second parameter.

The member charcount counts the number of characters currently output, and maxchars defines the
maximum number of characters output by the formatting routine __ vfprintf.

We can use this type and function to rewrite uart0_printf:

int mart0 printf(const char *fmt, ...)

|

iod.string

va_end(ap);
retuarn n; 11
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delay_ms

N*********************************************************************

//* DELAY MILLISECONDS

N*********************************************************************

void delay_ms(uint32_t dlyTicks)

{

uint32_t curTicks; ormah

. . NMI ——>{ NVIC Core

curTicks = msTicks; | <:-:>

while ((msTicks - curTicks) < dlyTicks) ; O
} et 2 é System
N*****************************************************i _—_—? 6__mepmms
//* SYSTICK TIMER INTERRUPT HANDLER ’s Tick
N*****************************************************i YSIC

void SysTick_Handler(void)
{

msTicks++;
}

12
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//*********************************************************************

//* MAIN
//7'\‘7'?****7‘(****7'r******************************************************* .
int main(void) ‘
{
uart_init();

, _ Hardwaré Abstraction Lavyer
SysTick_Config(SystemCoreClock/1000);

static [nline void grjo_toggle_pin_level(cOxst uint8_t pin)

P O RT_S E C‘> G rO U p [O] . D | RS ET reg = P O RT_ PAO 7, {_gpl_toggle_level((en gpioert}GPiO_PO(pln), 1U << GP _P

do{

PORT_SEC->Group[0].OUTCLR.reg = PORT_PAQO7;
uart2_printf("Segger Embedded Studio Primer - SAMLT1\r\n");
delay_ms(500); L
PORT_SEC->Group[0].OUTSET.reg = PORT_PAQ7,
delay_ms(500);

while(1);



Continuing Embedded Studio Primer

Education Sponsored By

Center Debugger

%> samL11_Project - SEGGER Embedded Studio for ARM V4.52¢ (64-bit) - Non-Commercial License (Running) ) X
File Edit View Search Navigate Project Build Debug Target Tools Window Help

Ti@xwm‘"’“-“ - DR ] 7<:minal Emuiator ) & x

I H « 25| v Running... v & % n & g
uxtb r3, r3 Al n = _ vfprintf(&iod, fmt, ap); A ||segger Embedded Studio Primer - SAML11 A
movs r2, r3 va_end(ap); Segger Embedded Studio Primer - SAML11
movs r3, #1 k return n; Segger Embedded Studio Primer - SAML11
ands r3, r2 Y Segger Embedded Studio Primer - SAML11
cmp r3, #@ Trmmmmmmmmm—— e ) Segger Embedded Studio Primer - SAMLIL
beq @x20001DEA Segger Embedded Studio Primer - SAML11
// & e s S S T T R T e Segger Embedded Studio Primer - SAML1L
SERCOM->USART.DATA.reg = c; void delay _ms(uint32_t dlyTicks) Segger Embedded Studio Primer - SAML11
40430 movw r3, #0xCeo 4 { Segger Embedded Studio Primer - SAML11
movt r3, #0x4200 uint32_t curTicks; Segger Embedded Studio Primer - SAML11
mov r2, sp Segger Embedded Studio Primer - SAML11
adds r2, #7 4 curTicks = msTicks; Segger Embedded Studio Primer - SAML1L
ldrb r2, [r2] L while ((msTicks - curTicks) < dlyTicks) ; Segger Embedded Studio Primer - SAML11
uxth r2, r2 2 Segger Embedded Studio Primer - SAML11
strh r2, [r3, #0x28] Segger Embedded Studio Primer - SAML11
Segger Embedded Studio Primer - SAML11
Segger Embedded Studio Primer - SAML11
mov r8, r8 void SysTick Handler(void) Segger Embedded Studio Primer - SAML1L
add sp, sp, #8 { Segger Embedded Studio Primer - SAML11
bx 1lr * msTicks++; Segger Embedded Studio Primer - SAML1L

Segger Embedded Studio Primer - SAML11
Segger Embedded Studio Primer - SAML11
Segger Embedded Studio Primer - SAML11
Segger Embedded Studio Primer - SAML11

int main(void) Segger Embedded Studio Primer - SAML11

v e | Segger Embedded Studio Primer - SAML11

push {r4, 1r} ¥ vart_init(); Segger Embedded Studio Primer - SAML1L

4 SysTick_Config(SystemCoreClock/1800); Segger Embedded Studio Primer - SAML11

b PORT_SEC->Group[@].DIRSET.reg = PORT_PA@7; Segger Embedded Studio Primer - SAML11

bl @x@@@81FE2 <uart_init> do{ Segger Embedded Studio Primer - SAML11

. PORT_SEC->Group[@].0UTCLR.reg = PORT_PA@7; Segger Embedded Studio Primer - SAML11

ick_Config(SystemCoreClock/1600); 5 uart2_printf(“"Segger Embedded Studio Primer - SAMLII\r\n"); Segger Embedded Studio Primer - SAMLI1
movw r3, #4 * delay ms(502); Segger Embedded Studio Primer - SAML11

movt r3, #0x2000 ? PORT_SEC->Group[@].OUTSET.reg = PORT_PA®7; Segger Embedded Studio Primer - SAMLI1

ldr r3, [r3] % delay ms(502); Segger Embedded Studio Primer - SAML1L

movw r2, #0x3E8 jwhile(1); Segger Embedded Studio Primer - SAML11

udiv r3, r3, r2 ¥ Segger Embedded Studio Primer - SAML11

movs r@, r3 Segger Embedded Studio Primer - SAML11

bl @xeeee1rF92 <SysTick_Config> PREFRRRRRENE Sl A End: ot Filemmtehnaames e Segger Embedded Studio Primer - SAML11

Segger Embedded Studio Primer - SAML11

up[@].DIRSET.reg = PORT_PA@G7; Segger Embedded Studio Primer - SAML11

movw r3, #@x3200 Segger Embedded Studio Primer - SAML11

movt r3, #@x4000 Segger Embedded Studio Primer - SAML1L

movs r2, #exse Segger Embedded Studio Primer - SAML11

str r2, [r3, #8] Segger Embedded Studio Primer - SAML11

V| |Segger Embedded Studio Primer - SAML11

< > Segger Embedded Studio Primer - SAML11

= oup[@] .OUTCLR.reg = PORT_PA@7; Segger Embedded Studio Primer - SAML11
movw r3, #0x3200 s Call Stack s Segger Embedded Studio Primer - SAML11

movt r3, #@x4000 L Output o 3 x | CEID | x Segger Embedded Studio Primer - SAMLIL

movs r2, #oxse show: [Target v Y % [tk g p o= v ||segger Embedded Studio Primer - SAMLIL

str r2, [r3, #20] Segger Embedded Studio Primer - SAML11

j Loading target script file 54 Function Call Address | |Segger Embedded Studio Primer - SAML11

uart2 ntf(“"Segger Embedded Studic Primer - SA Working Segger Embedded Studio Primer - SAML1L
movw r3, #@x1AA4 ‘ Preparing target for downl Segger Embedded Stud.:w Primer - SAML11

movt r3, #0 = Completed Segger Embedded Studio Primer - SAML11

201 movs r@, r3 . o Segger Embedded Studio Primer - SAML11
F7FEF99E bl 2x@2e00193 <uart2_printf> ;‘ D?W"I'_’?‘_‘J'f‘g‘sa’w}”-mm &4 K§|n'0,35 OK b Segger Embedded Studio Primer - SAML11
%, g e Keys Segger Embedded Studio Primer - SAMLIL

© CortexmM23 on J-Link @ Built OK  INS R+W Ln 140 Col 1
47 PM
7/9/2020
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//*-k*-k-k-k-kv’v**-k-k-k-k-k-k-k-k?’v**-k-k-k-k-k-k-k*-k-k-k-k-k******************-}v**-)v-}v-)v-}v-k-k-k-k?’v***-k-k

//* FUNCTION PROTOTYPES
//*********-k**********-kv’v***********************************************
void resetl2C(void);
void enablel2C(void);
void disablel2C(void);
void initClockl2C(void);
void initI2C(uint32_t baudrate); "
bool startTransmission(uint8_t addr, READ_WRITE_BIT rwBit); ’
bool isBusldle(void);

bool isBusOwner(void);

bool isArblLost(void);

bool isBusBusy(void);

bool isDataReady(void);

bool isStopDetected(void);

bool isRXNackReceived(void);

uint8_t available(void);

void setup_nackl2C(void); —
void setup_ackl2C(void); e
void setup_cmdI2C(uint8_t cmd);

bool sendData(uint8_t data);

uint8_t readDataToBuf(uint8_t addr, uint8_t quantity, bool stopBit); 1
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I2C

//*****************************************************************************

//* SAMLT0 12C PINS AND PORTS

//*****************************************************************************

#define 12C_ SDA_PORT
#define 12C_SDA_PIN
#define 12C_ SDA_MUX

#define 12C_ SCL_PORT
#define 12C_SCL_PIN
#define 12C_SCL_MUX

0 // PORTAIN GROUP O
PIN_PAT6C_SERCOM1_PADO
MUX_PAT6C_SERCOM1_PADO

0 // PORTAIN GROUP O
PIN_PA1/C_SERCOM1_PAD1
MUX_PA1T/7C_SERCOM1_PADT

PORT

| Peripheral Mux Select

Port Line

PERIPHERALS

1/0
PADS

Analog Pad
Connections

Digital Controls of Analog Blocks

ANALOG
BLOCKS

18
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//************7‘:*****************7‘:*****7‘:**7‘:*****************************

//* 12C INIT CLOCK

//************7‘:*****************7‘:*****7‘:**7‘:*****************************

void initClockl2C(void)

GCLKMAIN

{ = —> DPLL Ref MCLK
//Set clock generator, clock source and peripheral channe! | 1L -
GCLK->GENCTRL[1].reg = GCLK_GENCTRL_DIV(1T) | osccrRL K N

GCLK_GENCTRL_SRC_OSC16M | e : :
GCLK_GENCTRL_GENEN | i : N
GCLK_GENCTRL.OE ; :— T LI Bl il

GCLK_IO

while((GCLK->SYNCBUSY.reg & GCLK_SYNCBUSY_GENCTRLT )),'_

GCLK->PCHCTRL[SERCOM1_GCLK_ID_CORE].reg = (GCLK_PCHCTRL_GEN_GCLK1T | GCLK_PCHCTRL_CHEN);
}

19
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#define 1I2C_Master 0x05
#define riseTime NS 125

//*********************************************************************

/% 12C INIT MASTER - SERCOM1

//*********************************************************************

void initI2C(uint32_t baudrate) Mmrl i o

il BAUD ] [ TxDATA : I i
{ T . | baud rate generator L—m i I = I _
//Initialize the 12C peripheral clock . | Lo
initC | OC k| 2C ()/ T shift register };'Q—W shift register ’4—‘
"™ SDA g

resetl2C(); — "R

-~

//Set [2C master mode - 12C_Master = 0x05
SERCOM1T->12CM.CTRLA.reg = SERCOM_I2CM_CTRLA_MODE(I2C_Master);

// Synchronous arithmetic baudrate
SERCOM1->12CM.BAUD.bit.BAUD = SystemCoreClock / ( 2 * baudrate) - 5 - (((SystemCoreClock / T000000) *
riseTime_nS) /(2 * 1000));

} 20
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startTransmission

N*********************************************************************

/17 12C START TRANSMISSION

N*********************************************************************

bool startTransmission(uint8_t addr, READ_WRITE_BIT rwBit)

{
// 7-bits address + rwBit

addr = (addr << 0x01) | rwBIt;

if(lisBusOwner())
{
if(isBusBusy() | | (isArblLost() && lisBusldle()))

{
return false;

} == e ‘Setup Write to [0x80] + ACK
00 Channel0 — z

}

// Send start and address
SERCOM1->12CM.ADDR.bit. ADDR = addr;

21
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// Address Transmitted

if ( rwBit == writeBit ) // Write mode

{

// Wait for transmission to complete
while( ISERCOM1T->12CM.INTFLAG.bit. MB );
// Check for loss of arbitration (multiple masters starting communication at the same time)
if(lisBusOwner())
{
// Restart communication
startTransmission(addr >> 1, rwBit);

}
}
else // Read mode (rwBit = readBit)

{
while( ISERCOM1T->12CM.INTFLAG.bit.SB )

{
// If the slave NACKS the address, the MB bit will be set.
if (SERCOM1->12CM.INTFLAG.bit.MB)
{
SERCOM1T->12CM.CTRLB.bit.CMD = 3; // Stop condition
return false;

}
}

} 22
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ﬁ*********************************************************************

//*12C SEND DATA

ﬁ*********************************************************************

bool sendData(uint8_t data)

{
//Send data
SERCOM1T->12CM.DATA.bit.DATA = data;

//Wait for successful transmission SCL hold low
baud rat t
While(ISERCOM 1 ->2CM INTFLAGbit Mp) oo genersar |, S

Y
{. . > shift register
if (SERCOM1->12CM.STATUS.bit. BUSERR)

{
return false;

}
}

A

//nack received?
if(SERCOM1T->12CM.STATUS.bit. RXNACK)
return false;
else
return true;

}

23
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/1% MAIN
//7'\‘********************************************************************
int main(void)

uint8_trc;

PORT->Group[0].DIRSET.reg = PORT_PAO5;
PORT->Group[0].OUTCLR.reg = PORT_PAO5;

initl2C(100000);
enablel2C();
CONFIGURE_PMUX(SDA);
CONFIGURE_PMUX(SCL);

‘
diHooHIIW - ' T

FAFRPREP=
startTransmission(0x40,writeBit); f PEE
sendData(MEASUREMENT CONFIG); . e
sendData(0x01);
setup_cmdI2C(MASTER_ACT_STOP);

A
Start -~ F
== 7 Setup Write to [0x80] + ACK Ox0F + ACK 0x01 + ACK
00 Channel 0 FtE— — 2 , =

ma

c

|»_/|1 r:l?c_‘ll}l‘lel 1‘ G +£ T 1 E el e ~ I 1 sl - | o |

— e rm ™~
o o™
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Get Temp/Humidity

o
File Edit View Search Navigate Project Build Debug Target Tools Window Help
X @ samh saml10e16a.h sercoml.h sercomh mck.h  core_cm23.h system_saml10e16a.c  porth saml10e16a.h
B « &= ¢ int main0 v A& @ B o« 5= (= ¢ oo o M@ X2 Xg X |Xe X X
bl 2x00000600 <__ aeabi_d2f> ~ 4 bytesRead--; // last read byte is a throw away ~{ | Expression
2ddsnr2srg, 20 ) humidity
movw r3, H ;
movt r3, #08x2000 humidval
str r2, [r3] 12 return bytesRead; 4 rxBuf
» [e]
) = ((float)humidval/65536)*100; [1]
: 4 movw r3, #20 [2]

: movt r3, £6x2000 L5 e R (3]
ldrh r3, [r3] y int main(void) scratch8
movs r@, r3

. SystemCoreClock
bl ex00080664 <__aeabi_ui2f> uint8_t rc; tym <
adds r3, ro, #0 emp!
movs rl, #@x8F L3 PORT->Group[@].DIRSET.reg = PORT_PA®@S; tempF
1sls r1, rl, #23 » PORT->Group[@].0UTCLR.reg = PORT_PA@S; tempval
adds re, r3, #@ L2 initI2C(100022);
bl 8x@0PBR3EC <_ aeabi_fdiv> » enableI2C();
adds r3, re, #0 » CONFIGURE_PMUX(SDA) ;
movs rl, #@ 1o CONFIGURE_PMUX(SCL);
movt rl, #0x42C8
adds r@, r3, #@ 4 startTransmission(@x482,writeBit);
bl @x@e000334 <_ aeabi_fmul> » sendData(MEASUREMENT_CONFIG); x
adds r3, re, #o 4 sendData(2x01);
adds r2, r3, #0 » setup_cmdI2C(MASTER_ACT_STOP);
movw r3, #3 + S
movt r3, #8x2000 do{ X Xg X X Xjg X v

1A str r2, [r3] i2 startTransmission(2x4@,writeBit);
4 sendData(INTERRUPT_DRDY); S
scratch //for debug breakpoint Expresswn
[ movw r3, #24 4 rc = readDataToBuf(9x48,1,true); —
movt r3, #0x2000 » Jwhile(!(rxBuf[@] & drdy_status)); hUmld 1ty
1ldrb r3, [r3] 3
adds r3, #1 4 startTransmission(@x4@,writeBit); hUmldVal
uxtb r2, r3 L3 sendData(TEMP_LOW) ;
movw r3, #24 4 r)(Bu‘F
movt r3, #0x2000 > rc = readDataToBuf (2x49,4,true);
strb r2, [r3] [@]
4 tempVal = makel6(rxBuf[1],rxBuf[8]);
L7 humidval = make16(rxBuf[3],rxBuf[2]); [1]
b ©x00001022 » tempC = (((float)tempVal/65536)*165)-48;
1sls r7, r1, #30 4 tempF = ((float)tempC * 1.8)+32; [2]
0000 movs r@, roé 4 humidity = ((float)humidval/65536)*188;
<__SEGGER_init_table_ > [3 ]
184D asrs rS5, rl, #1 © 412 scratch8++; //for debug breakpoint
movs r@, ro 4 while(1); Scr‘atchS
movs r4, r@
MOV 0 40 < SystemCoreClock
movs r5, r2
WOVS N9 1o Output B3 5 x| CEXD tempC
asrs r3, r4, #1 - §] p
BmOVS 00,10 Show: |Target | Y % |[Eks - = tempF
movs r@, ro - . » S—;] L2 = p
movs ro, #0 /] Loading target script file S¢ Function tempVal
asrs re, rl, #1 Vorking & int maind
WOVS/ 08,00 "f‘ Preparing target for downl startl)
movs r4, r@ ™ completed
movs r@, r@ -~ . X =
movs r@, ré ‘ Downloading ‘samL10Prim¢ 4.1 KBin 0.25 oK
movs r@, ré — Download successful 15.6 KB/s
’ v
< ‘ 25
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Thank you for attending

Please consider the resources below:
 http://wwl.microchip.com/downloads/en/DeviceDoc/70005359B.pdf
« https:.//www.mikroe.com/temp-hum-3-click

* https://www.saleae.com/

27
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