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BME280 Environmental Sensor
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o {5 AL E %R R T (Raspberry/Arduino/STM32 7RI RS2 2 A1 FH ' T 0H4%)

FmEH
AR 5V/3.3V
SR EE NP 12C/SPI
TG - -40~85°C (/3 ¥% 0.01°C, #Z+1°C)
W LY 0~100%RH (473 ##% 0.008%RH, +3% RH)
JESWAEEREE R 3001100 hPa (4 ##% 0.18Pa, %%+ 1 hPa)
AN 27mmx20mm
TFLER: 2.0mm
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BRI, ISR,

EERE >
O =& =k
’ Arduino 2018/8/14 15:34
, Raspberry 2018/8/14 15:35
STM32 2018/8/14 15:36

4

F Raspberry U I 2 R AEIR o

i

prab =
it

IfgE=

» BME280-Environmental-Sensor-Demo-Code »

Fol

& TERIRR

Aif B TAF

PAT AN Ay 2 HEAT B 25 YR TIC -
sudo raspi-config

1%+ Interfacing Options  ->  12C
1%+ Interfacing Options ->  SPI
RFBHE, =EREIR:

sudo reboot

HIEJE, BITMAEE, 12C, SPIEHESCE3:

Ismod

B AW N RITENE R

->  yes Ja 3 12C WIZIKEh

> yes J33) SPI W% K3
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pi®raspberrypi:
Iy e

i_uart
ci_uart, bnep, bthcm
rtc

remfmac

1SR 57K i2c_bem2835 Al spi_bcm2835 NI /R 12C, SPIREER L 50

¥ BME280 F b2 I8 BT 12C 2 1 WA i B AR IR

BME280 FEELIKIBRIA 12C 2 Hhtik 2 0x77, #5¥4 ADDR H2Hh )25 fF bk 5545y 0x76.
%% i2c-tools T HIEATHIN:

sudo apt-get install i2c-tools

i) CIER 12C B

i2cdetect -y 1

R A TATEE R

pl@raspberrypi:
g1 2 3

piﬂ raspberrypi:

P07~ 77 WK 7R BME280 PR 1% T 3% 2 22 W A5 YR 1T o

Z %% ADDR &% GND NFTERH 76:
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pi@raspberrypi:
B 1 2 3

plﬂ raspberrypui:

EE: PLEINREE AR 12C B2k BRA T hEAZ 284 bt A 1)1 % .
0 S DA_E IR T 12C AN T, IR BME280 BB sl Ih iEH: B M AR

[EIF, BME280 #iHt S #F SPI BkEf, A &% SpI 432 i B &6 404 BME280 iEH: B AR -

R
R IK BME280 B E R B M AR5

WSS 12C IKEN: NSeHiE 12C S24FHhbk, BME280 AEELERIA 12C B4k Hutl R 0X77, 0%
ADDR H (8l F 0 WRah FE RELRHEAFIERS), W 12C 2344t hE 2R T 4 0X76.

T FF main.c 348

i A\ #] BME280-Environmental-Sensor-Demo-Code 1% T
cd BME280-Environmental-Sensor-Demo-Code

FTHF main.c 14

vim main.c

HaR main.c H Y USENC FI%25E U 1, PR 12€ 333).
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[E] IR 2E main.c B 12C 2k, BRARAT ST BME280 b 24 bk — U (ERIA 12C 234 bk
N O0x77, #57F5 ADDR b I H 28 ¢F iy 0x76):

talk to slave.\n");

WS SKFH SPIBREN: UK BME280 ARHef2 IR 122 11 156 B Fh 1) SPI s e 2k SRk AT ek, 1%
main.c S USEINC %25 LHCA 0.

SPI channel

RAFIFIR i, AR JH 9 % -

sudo make clean

sudo make
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1B1T:

sudo ./bme280

B B an T B

pifraspberrypi:

humidity

MEEZA 35 7R T BME280 PSR B (FR IRFE), RAUR(AIASTR), AHXHE(%RH).

AR B EE, SR B A IERI R AIEL, WET A, UAS PR SR

FF Arduino

BRI ) R 48 SR L )5, K Arduino S92 R ) BME280-Arduino-Library £ D1 &
Arduino =77 H & F.

Z JGH )3 ArduinolDE, it N 4TI S F->5L45]->BME280_Libreay->bme280test
T4 BB B2 156 B Arduino 122 T8 04528
ERVUCK T 12C BK5) BME280 FiH, BRIA 12C &tk 0x77.

WK A SPI IKE BME280 15, 154 bme280test.ino H 1% 5E X USEIC 2 0:
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M RE WE IE EH

hme280test§

T //if you need to read altitude,you need to know the sea level pressure

8 #define SEALEVELPRESSURE_HPA (1013.23)

1]

0 //This Macro definition decide whether you use I2C or SPI

11 //When USEIIC is 1 means use I2C interface, When it is O,use SPI interface
ey PR

13

14 /*
151

3
5]

(==~ =]
L

WIS g 12 #RLF il 0X76, NIPK: ADDR 5] fHIE: 42 GND(EGH 0 BRE HL B IR IERE), A
IF¥+ Adafruit.h B¢ BME280_ADDRESS #%{-Hudil- 20 4 0X76:

J*
I2C ADDRESS/BITS
xy
#define BME280_ADDRESS (0x76) /
J* ========== */
/o
RECISTERS
y

AR BRI e, 3 T AT S P i ) KU, HHZ 04 SEALEVELPRESSURE_HPA

1 #include <Wire.h>
<SPI.h>

1
fin
=]
o
—
=1
(=9
a ]

“Adafruit_Sensor.h>
3 Finclude <Adafruit BME2E0.h>

[ | R I
T
i
=]
5]
—
=
=9
]

T //if vou need to read altitude,vou need to know the sea level pressure

8| Zdefine SEALEVELPRESSURE_HPA (1013.23) |

(=]

10 //This Macre definition decide whether vou use I2C or SPI
11 //When USEIIC is 1 means use I2C interface, When 1t is 0,use SPI interface
12 #define USEIIC 1

13
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FEIERRLE, M ilfs 7y WA R8s APt 2 J5, %k, N2 Arduino.

19F: TR > # O, EFERE%08 115200, WA E R

8 com3 — O 4

| BIE

Init Success

Temperature Pressure Humiditv

temperature:29, 38*C  pressure:993. T5hPa  humidity:50.72% altitude:163.81lm
temperature:29. 39%C  pressure:993.62hPa  humidity:50.73% altitude:164. Tlm
temperature:29. 39%C  pressure:993.62hPa humidity:50.73% altitude:164. Tlm
temperature:29, 41*C  pressure:993.5%hPa humidity:50.72% altitude:165. 00m
temperature:29, 42*C  pressure:993.67ThPa  humidity:50.70% altitude:164. 35m
temperature:29, 42*C  pressure:993.67ThPa  humidity:50.71% altitude:164. 46m
temperature:29. 43%C  pressure:993.60hPa  humidity:50.T1% altitude:164. 46m
temperature:29. 44*C  pressure:993.653hPa humidity:50.69% altitude:164.63m
temperature:29, 45*C  pressure:993.66hPa humidity:50.69% altitude:164. 4lm
temperature:29, 45*C  pressure:993.66hPa humidity:50.69% altitude:164. 4lm
temperature:29, 46*C  pressure:993.60hPa humidity:50.67% altitude:164. 88m
temperature:29. 46%C  pressure:993.65hPa  humidity:50.68% altitude:164.65m
temperature:29. 46*C  pressure:993.63hPa humidity:50.68% altitude:164. 65m
temperature:29, 46*C  pressure:993.6%hPa humidity:00.67%  altitude:164.16m  w

Ol gzhsR ST | 115200 EiEE Clear output

Horp A ZE A5 R R T BME280 A& K28 AR IR (BRI EE), KAE(A W), FIXHEE
(%RH), ¥#FHk(m).

AR S ElE, BOE SR A IR RIS R AL, AT USRI S AR

F T+ STM32

B R MBI RGBS G, $TJF STM32 SCHEJ R ) STM32-STM32_BME280->USR 4%
T RSO

FR IR UL STM32 32 80 A0 4 26
ERNKH 12C 35 BME280 #bk, ERIA 12C g3 fFHibl > 0X77.

WIFE K SPI UKZ) BME280 bk, 1% main.c #1175 3L USENC 24 0:
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#Hdefine USEIIC

main
system_init

stry bme288 dev dev
int8 t rslt BME28@& 0K

WIS g 12C AR LF il 0X76, NIPK: ADDR 51 JHIEE 42 GND(EH 0 W4 L BECKE ISR I 2), 31K
dev.dev_id = BME280_I2C_ADDR_SEC;i¥#%, H{JH dev.dev_id = BME280_I2C_ADDR_PRIM;iEFf:

//when I2C addre is :
dev_dev_id - BME28@ I2C_ADDR_PRIM
when I2C addre is 77
v.dev_id = BME286 I2C ADDR_SEC;
intf BME288 T2C TINTF
read user iZc_ read
write
delay ms

user_i2c_write
user_delay ms

Pk, T, AVCRAME R 2 STM32F103RBT6, K F USART2 #i i 3R 15 4L BS503R

FF & DR T, BN coM M, BB EEFE N 115200, HdEhr 8 £, 1E1EA67 147,

ToEHARR AL, AT

BOEE

COM4 : USE-SERTAL v

FEEE 115200 v

it 1 ~
figf: 8 ~
iRt A& ~

FLHR(E

REED | Al
(] 16#HITET | AEE=x

[] &1 ] 1TR
(] At (LA 4T =g )
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Horp W E A7 A RoR T BME280 A& G AR AR FE (BRR L), KUK (BT R), AR
(%RH).

AR SR BE, BOEE SR A IR R R AR, AT USSR S AR,

K5

23 ZR M T B 7 (Bosch Sensortec) 3 {1 4 /%
https://github.com/BoschSensortec/BME280_driver
BRSPS BULR 2 R 8, kBRI .
KFH SPI 3Rzl BME280 I MR 5 Ay«

struct bme280_dev dev;
int8_t rslt = BME280_OK;

/* Sensor_© interface over SPI with native chip select line */
dev.dev_id = 0;

dev.intf = BME280_SPI_INTF;

dev.read = user_spi_read;

dev.write = user_spi_write;

dev.delay ms = user_delay ms;

rslt = bme280_init(&dev);
SKH 12€C 3% BME280 #14G4L 34y«

struct bme280_dev dev;
int8 t rslt = BME280_OK;

dev.dev_id = BME280_I2C_ADDR_PRIM;
dev.intf = BME280_I2C_INTF;
dev.read user_i2c_read;

dev.write = user_i2c_write;

dev.delay ms = user_delay_ms;

rslt = bme280_init(&dev);

Hrh bme280_dev Jy'H U5 FE 45 5E ) BME280 Bt & At ik, T AIAa L LR SRICE R . 7 2
B0 AN T B SEBLEAR BR 2

11
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user_i2c_read()
user_i2c_write()
user_spi_read()
user_spi_write()
user_delay ms()

FEREZ R ) bR B AL 3 25 45 MK bme280_dev.
FEHL BME280 HdE i R EUA -

int8_t stream_sensor_data_forced_mode(struct bme280_dev *dev)
int8_t stream_sensor_data_normal_mode(struct bme280_ dev *dev)

I HEA BB A T FTEN R L

void print_sensor_data(struct bme280_ data *comp_data)

AEFEE I ZER BREL, 12C 32, 12CE, SPIi%, SPIE sl A N:

void user_delay ms(uint32_t period)

{
/*
* Return control or wait,
* for a period amount of milliseconds
*/
}

int8_t user_spi_read(uint8_t dev_id, uint8_t reg_addr, uint8 t *reg_data,
uintlé6_t len)
{

int8_t rslt = @; /* Return @ for Success, non-zero for failure */

/*

* The parameter dev_id can be used as a variable to select which Chip
Select pin has

* to be set low to activate the relevant device on the SPI bus

Sy

/*

* Data on the bus should be like

L R e TP Hmmm e |
* | MOSI | MISO | Chip Select |

12
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[ e [ |
* | (don't care) | (don't care) | HIGH |

* | (reg_addr) | (don't care) | LOW |

* | (don't care) | (reg_data[@]) | Low |

* | (...0) | ¢....) | Low |

* | (don't care) | (reg_data[len - 1]) | LOW |
* | (don't care) | (don't care) | HIGH |
e e R |
*/

return rslt;

int8_t user_spi write(uint8_t dev_id, uint8_t reg_addr, uint8_t *reg_data,
uintl6e_t len)
{

int8_t rslt = @; /* Return @ for Success, non-zero for failure */

/*

* The parameter dev_id can be used as a variable to select which Chip
Select pin has

* to be set low to activate the relevant device on the SPI bus

*/

/*

* Data on the bus should be like

L R e mmmm e oo |
* | MOSI | MIso | Chip Select |
e e Jeeeeommeeeeee |
* | (don't care) | (don't care) | HIGH |
* | (reg_addr) | (don't care) | LOW |

* | (reg_data[®@]) | (don't care) | LOW |
* ] (...0) | (....) | LOW |

* | (reg_data[len - 1]) | (don't care) | LOW |
* | (don't care) | (don't care) | HIGH |
5 [ o R |
*/

return rslt;

13
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int8 t user_i2c_read(uint8_t dev_id, uint8_t reg_addr, uint8_t *reg_data,
uintl6_t len)
{

int8 t rslt = @; /* Return @ for Success, non-zero for failure */

/*
* The parameter dev_id can be used as a variable to store the I2C

address of the device

%

/*

* Data on the bus should be like

L e oo |
* | I2C action | Data |
L e oo |
* | Start | - [

* | Write | (reg_addr) |
* | Stop | - I

* | Start | - [

* | Read | (reg_data[@]) |
* | Read | (....) |

* | Read | (reg_data[len - 1]) |
* | stop | - |

L R oo |

return rslt;

int8_t user_i2c_write(uint8_t dev_id, uint8_t reg_addr, uint8_t *reg_data,
uintl6_t len)
{

int8_t rslt = @; /* Return © for Success, non-zero for failure */

/*
* The parameter dev_id can be used as a variable to store the I2C

address of the device
S

/*
* Data on the bus should be like

14
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Ll I oo |
* | Start | - |

* | Write | (reg_addr) |
* | Write | (reg_data[o]) |
* | Write | (....) |
* | Write | (reg data[len - 1]) |
* | stop | - |

Ll e oo |

return rslt;

gib, BFEIE, HXARG, PRI BME280 HdE KA TN :
F—b: AR ARG SINATLE

Bk SLIMAEPEA 12CEL, 12CH, SPIiE, SPIE, IEN R, IR EER A IES
bme280_dev 5 MR AR B, KHAZ S5 MR FR AL 13 45 W1 4R 4k R 2 int8_t bme280_init(struct
bme280_dev *dev), #I4H1k BME280 15 %% o

F=s. M int8_t stream_sensor_data_forced_mode(struct bme280_dev *dev) T,

int8_t stream_sensor_data_normal_mode(struct bme280_dev *dev) ik ¥ 3K B BME280 1% &% 2% X ¥/
FATEN R A L H 6 .
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