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 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 ‘Attendee Chat' by maximizing the chat widget in your
dock.
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Create a New STM32CubelDE C Project

STM32 Project o x

Setup STM32 project

Project
Project Name: | arduino_to c

Use default location

Options

Targeted Language
ﬁ C C++

Targeted Device Usage

Targeted Binary Type
© Executable () Static Library

Targeted Project Type
© sTM32Cube () Empty

@) » :
¥, = Back MNext = Cancel Finish 5
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Configure the UART

Configuration Configuration

@ WIC Settings & DMA Settings @ GPIO Settings & MNVIC Settings & DMA Settings
& Parameter Settings @ User Constants & Parameter Settings
Configure the below parameters : Configure the below parameters :
€ o
< Basic Parameters « Basic Parameters
Baud Rate 115200 Bits/s - Baud Rate 115200 Bits/s
Word Length 7 Bits (including Parity) Word Length 7 Bits (including Parity) ~ |
Parity MNone Parity 7 Bits (including Parity)
Stop Bits 1 Stop Bits » 8 Bits (including Parity)
v Advanced Parameters + Advanced Parameters 9 Bits (including Parity)
Data Direction Receive and Transmit Data Direction Receive and Transmit
Over Sampling 16 Samples
Single Sample Disable
ClockPrescaler 1
v Advanced Features
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Configure the DHT11 GPIO Pin

b4 W
[ L
5 5
- ~

PBO | T JTMS pBO | T JTMS
e O g O

RCC_0sc3z_IN [ PAL2 .. RCC_0SC32 N [Hes ]

RCC_OSC32_0oUT [Heil=h PALL .. RCC_OSC32_0UT [z

LD3 [Green]

oD/, ‘ VoD, ‘
WSS).. ' WSS/, ' 1 LD3 [Green]
A

T_NRST |55 ‘ STM32G031K8Tx T_NRST |54 STM32G031K8Tx

LQFP32 , LQFP32
P/ = » DHT11 |20 ‘

pd Reset State PA1

—| ADCIL_IND
LPTIM1_OUT ©
RTC_TAMP_IN2ji <E i <C
SPI2_SCK
SYS_WEKUP1
TIMZ_CHI1
TIMZ_ETR
USART2_CTS
LISARTZ MNSS
GPIO_Output
GPIO_Analog
GPIO_EXTIO

PA7
PEO
PE1

T NVCP TX [

T WCP_RX Rk
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DHT11 Requires Microsecond Clock Resolution

MCU ﬂum:pfmlt- DHT pulls up
age and waits for 4
| — T__ __l voltage and |,__
| D“T“rﬂpﬂ'n“ ; | keeps it for |
YOCC-------- - { ) ey, ¢ || e Start data
’ : x ] transmission
A | R/
GNI -=-mcmemeee e | N — e R S
MCOCU sends out start signal : o
| |  DHT sends out response | |
SINGLE-BLUS and pulls dewn voltage for __ S : ;
SIGNAL | at least 18ms to let DHTI1 signal & keeps it for 80us | |

detect the signal

Lines explanation

e
MCU Signal DHT Signal
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Configure the G0O31K8 MCLK and TIM1 Timer Clocks

I - System Clock Mux
LSE
PCLE
> O - 91 APB peripheral clocks (MHz}
: HSL 1O
Il - = SYSCLK (MHz) AHE Prescaler HECLE (MHz) APB Prescaler
HSE - - - TPCLK .
* > - 11} - /1 ” - g0 —m i1 ’ X1 = i) APB timer clocks (MHz)
PLLCLE
. |
FLL Source Mux L5I
HSI RC - D
HEl | ™ + TIM1 Clock Mux
16 e | —— PLLM
— - _ e TPCLK |
o /2 - K25 w1 74 - E—
Toe TIML (MHz)
I|I == *N IR PLLO BLLO - 50 o z
Lk
Ll 17 s~ 28571428 » O
i -‘__z [ o,
FLLP | @
PLL
—
IP —
" PE—
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Configure the TIM1 as the Microsecond Delay Clock

Configuration

@ MNVIC Settings & CMA Settings
& Parameter Settings @ User Constants

Configure the below parameters :

< Counter Settings
Prescaler (PSC - 16 bits ... 50-1 -
Counter Mode Up
Counter Period (AutoRel... 65535
Internal Clock Division (C... Mo Division
Repetition Counter (RCR ... 0
auto-reload preload Disable

Prescaler (PSC - 16 bits value)
Prescaler (PSC - 16 bits value) must be between 0 and 65 535.

578 /% Privaie user code --------ccccsmmrmnrrr e e
58 /* USER CODE BEGIN @ */
59=void delayus(uintl6 t time)
60 {
61 _ HAL TIM SET COUNTER(&htiml,®);

while(( HAL TIM GET COUNTER(&htiml))<time);] 10
¥

3
54 /* USER CODE END @ #/
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Enable float with printf

Properties for arduino_to_c

pe filter textl & Settings :

> Resource
Builders
~ CfC++ Build
Build Variables
Environment

Configuration:  Debug [ Active ] ~ || Manage Configurations...

& Tool Settings Build Steps Build Artifact| [n} Binary Parsers| @ Error Parsers

JSON Compilation # MCU/MPU Toolchain
m 2 MCU/MPU Post build outputs CPU Cortex-MOplus (0)
> CfC++ General ~ & MCU/MPU GCC Assembler
CMSIS-SVD Sektings #General Core °
Project References ZDebugging
Run/Debug Sektings EPreprocessor
&Include paths Floating-point unit | None

#Miscellaneous

~ i MCU/MPU GCC Compiler
(2 General Instruction set Ihumbo
#Debugging
ZPreprocessor

Floating-point ABI | Software implementation (-mfloat-abi=soft)

ntime library Reduced C (-specs=nano.specs)

Einclude paths
ZOptimization
#warnings

Use float with printf From newlib-nano (-u _printF_float)
Use Float with scanf From newlib-nano (-u_scanf_Float)

# Miscellaneous

~ i MCU/MPU GCC Linker
#General
#Libraries
EMiscellaneous

Restore Defaults Apply

'::j' Cancel Applyand Close 11
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DHT Class (In DHT.h)

63
64
65
66
67
68
69
70
71
72
73
74

77
78
79
80
81
82

85
86

flaai DHT {

¥ifdef  AVR

DHT(uint8 t pin, uint8& t type, uint8& t count = 6);

yold begin(uint8 t usec = 55);

float readTemperature(bool § = false, bool force = false);

float convertCtoF(float);

float convertFtoC(float);

float computeHeatIndex(bool isFahrenheit true);

float computeHeatIndex(float temperature, float percentHumidity,
1 L1 L1 || ]| |bool isFahrenheit = true);

float readHumidity(bool force = false);

ool read(bool force = false);

1int8 t datal[5];
gint8 t pin, type;

Jse direct GPID access on an 8-bit AVR so
bitmask for the digital pin
digitalRead
8 t bit, port;
1int32 t lastreadtime,
ool lastresult;

8 t pullTime; // Time (in usec) to pull up data line before reading

1int32 t expectPulse(bool level);
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Translate

65-vold set DHTpin input()
66 {

67 /*Configure GPIO pin : DHT1l Pin */

6 GPID InltTypeDef GPIO InitStruct = {0};

69 GPIO InitStruct.Pin DHTll Pin;

76 GPIO InitStruct.Mode = GPID MODE INPUT;

71 GPIO InitStruct.Pull = GPIO NOPULL;

72 HAL GPIO - Init(DHT11 GPIO Port, &GPIO ~InitStruct);
73 }

pmMane pin, INPUT PULLUP);
// Using this value makes sure that millis{) - lastreadtime will be 75=vold set_DHTpin_output()
/ == MIN_II WAL right away. Note that this assignment wraps around, 76 {
// but so will the subtraction 77 /*Configure GPIO pin : DHT11l Pin #*/
lastreadtime = mil () - MIN INTERVAL; millis() = HAL_GetTick() 78 GF‘ID IﬂltT}-‘pE‘DE‘f GPIO InitStruct = {0};
DEBUG_PRINT("DHT max clock cycles: "); 79 GPIO InitStruct.Pin = DHTll_Pln
DEBUG_PRINTLN( maxcycles, DEC) ; 30 GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
 pullTime = usec; 31 GPIO InitStruct.Pull = GPIO NOPULL;
32 HAL GPIO - Init(DHT11 GPIO Port, &GPIO ~InitStruct);

}

13
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Translate DHT::read

224

225 * @brief Read value from sensor or return last one from less than two
226 *seconds.
227 * @param force

228 - true if using force mode
229 ¥ @return float value

230
231 bool DHT::read(bool force) {

PEY. // Check it sensor was read less than two seconds ago and return early
233 // to use last reading.

234 uint32 t currenttime = millis();

235 if (!force & ((currenttime - lastreadtime) < MIN INTERVAL))

236 | return lastresult; // return last correct measurement

237 ]
238 _lastreadtime = currenttime;
239
240 // Reset 40 bits of received data to zero.

241 data[®] = data[l] = data[2] = data[3] = datal[4] = 6; h

L
1




247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
2708
271
272
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Translate DHT::read

Send start signal. See DHT datasheet for full signal di

Go into high impedence state to let pull-up raise data

start the reading process

pinMode( pin, INPUT PULLUP);
delay(1);

// First set data line low for a period according to sensor t
pinMode( pin, OUTPUT);
digitalWrite( pin, LOW);

switch [ type) {
case DHT22:
case DHT21:

delayMicroseconds(110@); // data sheet says "at least 1lms

WI=EL
case DHT11:

default:

-

delay(20); // data sheet says at least 18ms, 20ms just
WICELS

uint32 t cycles[80];

End the start signal by setting data line high for 40

pinMode( pin, INPUT PULLUP);

/ Delay a moment to let sensor pull data line low.

delayMicroseconds (pullTime);

25=void DHT1l Start(void)
s {

set DHTpin input();

HAL Delay(1);

set DHTpin output();

HAL GPIO WritePin(DHT11 GPIO Port,DHT11 Pin,GPIO PIN RESET);
HAL Delay(20);

HAL GPIO WritePin(DHT11 GPIO Port,DHT11 Pin,GPIO PIN SET);
set DHTpin input();

delayus(55);

microseconas.
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Translate DHT::read

I7=uint8 t DHT11l_Start_Response(void)
8 {

InterruptLock lock; . ?; uint8 t sensor detected = ©;
100 delayus(40);
181 if(!(HAL GPI0 ReadPin(DHT11 GPIO Port,DHT11 Pin)))

1icroseconds again

02 o

e 103 delayus(80);
se(LOW) == TIMEOUT) . ' : :
=0 o ) 1 _ . . 104 if ((HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin)))
e e 165 {
lastresult = false; 106 sensor detected = 1;

return lastresult:

107 }
108 }

if (expectPulse(HIGH) == TIMEOUT) { 109 while ((HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin)));
signal hig ce.")): 118 return sensor detected;
lastresult = false; 111 }

return lastresult:

16
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Translate DHT::read

97=uint8 t DHT11l Start_Response(void)

98 {
99 uint8 t sensor detected = 0;
40uS 160 delayus(48);
181 if(!(HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin)))
182 {
80uS 183 delayus(80);
104 if((HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin)))
185 {
106 sensor detected = 1;
187 }
188 1
189 while ((HAL GPIO ReadPin(DHT1l GPIO Port,DHT11 Pin}))};
116 return sensor detected;
111 }
MCU r;“”*‘l':l‘f"“"' DHT pulls up
age and walts
| _.,| voltagh and |,__
| DHT response | kecpsfit for |
it st e ol A0S e e SOUS el Start data
B 1 m 1 transmission
_ i ﬂ
GND - | R — e

MOCU sends out start signal

DHT sends out response

and pulls down voltage for S g ¥
| at least 18ms to let DHT11 | signal & keeps it for 80us |

detect the iign:l

SINGLE-BUS
SIGNAL

Lines explanation

"
MCL Signal DHT Signal

17
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294
295
296
297
298
299
300
361
302
363
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327

=

Translate DHT::read

15 sent as a 50

compare to the cycle count of the high pulse to determine
// 1T the bit is a ©® (high state cycle count < low state cycle count), or
/ 1 (high state cycle count > low state cycle count). Note that for speec
/ all the pulses are read into a array and then examined in a later step.
for (int 1 =0; i < 88: i 4+=2) {
cycles[i] = expectPulse(LOW);
cycles[i + 1] = expectPulse(HIGH);
} L

/ Timing critical code is now complete.

1spect pulses and determine which ones are @ (high state cycle count = 1
state cycle count), or 1 (high state cycle count > low state cycle count).
int i =08; 1 < 40; ++1i) {

t lowCycles = cycles[2 * i];

uint32 t highCycles = cycles[2 * i + 1];

if ((lowCycles == TIMEOUT) || (highCycles == TIMEOUT)) {
DEBUG PRINTLM(F("DHT timeout waiting for pulse.")};
lastresult = false;
return lastresult;

}

data[i / 8] === 1;

// Now compare the low and high cycle times to see if the bit is a @ or

if (highCycles = lowCycles) {

// High cycles are greater than 50us low cycle count, must be a 1.

datal[i / 8] |= 1;
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Translate DHT::read

26-28us

—= voltage-length -—

113=uint8 t DHT11_Read(void) |
I
|

114 { means data "0" | Start to transmit
115 uint8 t bite,bit; 7O T\ .. ..........J CCE— T R ot i

116 for (bit=;bit<8;bit++) vVCC l mext bit data
117 { | gy | 5 /

118 while (!(HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin))); 4

119 40us delayus(40); EIRTTY - oon sntnovsnns rnaann B oo S0 i 0 [

120 if(!(HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin))) | 40US |

121 { . start to trans-

122 bite§= ~(1<<(7-bit)); // bit=0 4 SINGLE-BUS ' 1. bdt das |

123 } SIGNAL "1 mit 1-bit data [

124 else (50us)

125 {

126 bite|= (1=<(7-bit)); // bit=1 2 ¥

127 } | Signal Lines

128 while ((HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin))); explanation:

Sl S - —

129 } "

il e MCU Signal DHT Signal

19
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Translate DHT::read

L 70us voltage-length means 1-bit  jete
data “1"

113=uint8 t DHT1l Read(void)

114 { | [ Start to transmit next
115 uintg8 t bite,bit: WTCffL'""'"L""“'f"""""""" S Ak e e '"""'"""w"""?i"__" bit data
116 for(bit=0;bit<B;bit++)
117 { | I . /
118 while (!(HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin))); ., __"________4-__“___"__"J__ __{,__,_
- . - - - - GND - -
119 40uS delayus(40); Sirt do trins
120 if(!(HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin))) SINGLE-BUS HEY 6 IXRn.- | 40us f
121 { - - - - - S _-.}[Illl 1-bit data s I
122 bites= ~(1<<(7-bit)); // bit=0 SIGNAL (50us)
123 }
124 else
- Signal Lines
l—-r { P
126 bite|= (1==<(7-bit)); // bit=1 - Explanation: e ]
127 } . . MCU Signal DHT Signal
128 while ((HAL GPIO ReadPin(DHT11 GPIO Port,DHT11 Pin}));
129 1
136 return bite;
131 }

20
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Run It!

PROBLEMS 3 QUTPUT DEBUG CONSOLE TERMIMNAL PORTS MEMORY XRTOS SERIAL MONITOR

~+ Open an additional monitor |

Manitor Mode View Mode | Text | Port | Jdev/ttyACMO - STMicroelectronics v [ | Baud rate | 115200 |

Temperature =
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature
Temperature =

sEaEaEaEaEaEalalalalal NS
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Let’s Eat!!

MORE TO COME..
Thank you for attending!!!

Please consider the resources below:
 Today’s Download Package

22
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