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Webinar Logistics

• Turn on your system sound to hear the streaming presentation.

• If 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.



Sponsored By

4

Embedded Studio Primer

Teensy Embedded Studio Conversion
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▪MK20D7 Project Creation
▪Teensy 3.2 Hardware Modification
▪Embedded Studio Fly-Over
▪Coding a DHT22 Application

AGENDA
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Teensy 3.2 Hardware Modification
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Embedded Studio Fly-Over
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Embedded Studio Fly-Over
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Coding a DHT22 Application

//*********************************************************************
//* FUNCTION PROTOTYPES
//*********************************************************************
void delay_ms(uint32_t dlyTicks);
void uart0_putc(char c);
int uart0_printf(const char *fmt, ...);
uint8_t checkPulseWidth(unsigned int waitTime, unsigned int delta, bool pulseState);
char getDataBit(void);
uint8_t get40bits(void);
//*********************************************************************
//* DEFINITIONS AND MACROS
//*********************************************************************
#define LOW false
#define HIGH true
#define make16(varhigh,varlow) (((unsigned short)varhigh & 0xFF)* 0x100) + ((unsigned short)varlow & 0x00FF)
//*********************************************************************
//* VARIABLES
//*********************************************************************
uint32_t looper;
uint8_t  scratch8;
volatile uint32_t msTicks = 0;
uint8_t bitIn;
uint8_t dhtBits[40] = {0};
uint8_t dhtBytes[5] = {0};
float tempC;
float tempF;
float humidity;
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Coding a DHT22 Application

//*********************************************************************
//* PRINTF STUFF
//*********************************************************************
typedef struct __printf_tag
{
size_t charcount;
size_t maxchars;
char *string;
int (*output_fn)(int, struct __printf_tag *ctx);

} __printf_t;

void uart0_putc(char c)
{

while(!(UART0->S1 & UART_S1_TDRE_MASK));
UART0->D = c;

}

int uart0_printf(const char *fmt, ...)
{
int n;
va_list ap;
__printf_t iod;
va_start(ap, fmt);
iod.string = 0;
iod.maxchars = INT_MAX;
iod.output_fn = uart0_putc;
n = __vfprintf(&iod, fmt, ap);
va_end(ap);
return n;

}
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Coding a DHT22 Application

//*********************************************************************
//* DELAY MICROSECONDS 
//*********************************************************************
void delay_us(uint32_t dlyus)
{

FTM0->SC = FTM_SC_CLKS(0) | FTM_SC_PS(0); //stop uS counter
FTM0->CNTIN = 0;
FTM0->SC = FTM_SC_CLKS(1) | FTM_SC_PS(0); //start uS counter
FTM0->CNT = 0;
while(FTM0->CNT < ((dlyus - 1) * 36));

}
//*********************************************************************
//* DELAY MILLISECONDS 
//*********************************************************************
void delay_ms(uint32_t dlyTicks)
{

uint32_t curTicks;

curTicks = msTicks;
while ((msTicks - curTicks) < dlyTicks) ;

}
//*********************************************************************
//* SYSTICK TIMER INTERRUPT HANDLER
//*********************************************************************
void SysTick_Handler(void)
{
msTicks++;

}
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Coding a DHT22 Application

//*********************************************************************
//* MAIN
//*********************************************************************
int main(void)
{

uint8_t i,j;
init();
do{

if(startPulse())
{

if(get40bits())
{
bitIn = 0;
for(i=0; i<5; i++) // i is the BYTE counter
{

for(j=0; j<8; j++) // j gives the current position of a bit in i'th BYTE
{

if( dhtBits[ 8*i + j ] ) //5 bytes(8*i) of 8 bits(j) each = 40 bits
{

bitIn |= (1<<(7-j)); //shift in 8 bits to make a byte in dhtBytes array
}                      //shift in 7,6,5...0 - 7-j is bit counter 

}                        //note that we only shift in a 1 and skip zeroes 
dhtBytes[i] = bitIn;
bitIn = 0;

}

humidity = make16(dhtBytes[0],dhtBytes[1]);
tempC = make16(dhtBytes[2],dhtBytes[3]);
tempC /= 10;
tempF = (tempC * 1.8) + 32;
humidity /= 10;
uart0_printf("Temp=%3.2fF, Temp=%3.2fC, Humidity=%3.2f%% \r\n",tempF,tempC,humidity);
}

}
}while(1); 

}
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Please consider the resources below:
• https://www.mikroe.com
• https://www.pjrc.com
• https://www.saleae.com
• https://www.nxp.com
• https://www.segger.com

https://www.mikroe.com/
https://www.pjrc.com/
https://www.saleae.com/
https://www.nxp.com/
https://www.segger.com/
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