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L Window
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Reset A2|X]|

8 21 HAX|

1. SmartSensor(AlAMH|0]) 2 E

user_uart_init(USART1): [OK]
user_uart_init(USART2): [OK]
user_uart_init(USART3): [OK]
user_timer6_init(): [OK]

user_timer7_init(): [OK]
user_spi_init(SP12): [0K]
user_i2c_init(12C1): [OK]
user_i2c2_init(12C2): [0K]
usr_adc_dma_init(): [OK]

(c)www.kernel .bz BO5_Smar tSensor_V02 Started
0]:LSM, Addr:D6, 1D:68==68 [OK]
Sensor[1]:L1S, Addr:3C, ID:3D==3D [0K]
Sensor[2]:HTS, Addr:BE, ID:BC==BC [OK]

Sensor[3]:LPS, Addr:BA, ID:BD!=FF [FAIL]

ADC user1 = 1997

ADC user2 = 2119

ADC user3 = 2037

ADC user4 = 2245

ADC user5 = 2700

A2l HOlEo| 7|IEE28H AT? 2t HHS LHSIH L3 22 AT 30

AMEHEZSH)0| ZHEICH O HHOZ2 XiMTt AHFEH2 CHSEEH XHAS| YT
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AT B0 =%

AT?
———————— Module Version
B05_Smar tSensor_V02 (c)www.kernel .bz

———————— Sensor Control Command

AT+SLSM?n Getting Accelerometer/Gyroscope(LSM) Data
AT+SL1S?n Getting Magnetic(LIS) Data
AT+SHTS?n Getting Humidity/Temperature(HTS) Data

———————— ADC Data Command
AT+SADC?n Getting ADC Data(n:0=ALL, 1=ADC1, 2=ADC2, 3=ADC3, 4=ADC4, 5=ADC5)

———————— LED Control Command
AT+SLED=n,0  LED OFF(n:1=(RED), 2=(GREEN), 3=(BLUE), 4=(WHITE), 5=ALL)
AT+SLED=n,1  LED ON(n:1=(RED), 2=(GREEN), 3=(BLUE), 4=(WHITE), 5=ALL)

0K
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1.4 2|52 pCo| HZAYHY

Ofgff AMEIN E, SmartSensor ZE0| Q= OO|3Z USB ZEE 2|l=5A7F MX|E[0 = PCO
AZetct. use HZMS PCO| IR SHH, USB ZRE| 5V MRUO0| SZE2E SmartSensor &

=2 =1 =

StLiE S0l SEEC

2152 HOIHON 2t 28 252 BHOZ Y2AL0] SmartSensor

=
2E9 USB Al2[ZE4! X7t HZERA=AX| =Aoch (B2 A Yot AHE22

$ dmesg | grep tty

[ 0.000000] console [tty0] enabled
[ 247.957798] usb 2-2: cp210x converter now attached to ttyUSBO

o
L2
tu

SmartMotor 2=2| USB Al2[E FX|7t /dev/ttyUSBO =E0| HZE O UAZSS

13/ 38
719 A1 3| (www.kernel.bz) M E (rgbi3307@nate.com)


http://www.kernel.bz/

STM32 MM Z2 sy 1. SmartSensor(IA{H[0]) 2=

$ 11 /dev/ttyUSB=*

crw-rw——— 1 root dialout 188, 0 Mar 31 18:44 /dev/ttyUSBO

OlX|, Bl=2& HHEOAM Al2|g HO|E Z2a4g HAICL 2/5A0ME minicom & Al2[Y
BHold Z=2I=o= QO] AMgeiC O Z= 70| ZX[&|0] RAX| RCHH, tHSak 20|
S X[SHCE

$ sudo apt-get install minicom

O[M minicom & CtZ1t Z0| ALt (RE Hote2 Hd)

$ sudo minicom

2 HAIX|IZF CEar 20| 3o =&t

—

Welcome to minicom 2.6.1

OPTIONS: [18n
Port /dev/ttyUSBO

Press CTRL-A Z for help on special keys

I et 20| /dev/ttyUSBO 2 A™EO UAX| %1, S4 £HE(baud rate) =
115200 S 2 HHE| UAX| ACHH, F|IEENM Ctr-AE FE2F 0 7|E =8{A CS1t 20|
|:|-| kel

| Filenames and paths |

| File transfer protocols |
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Serial port setup |
Modem and dialing

Screen and keyboard

|
|
Save setup as dfl |
Save setup as.. |

|

Exit

SHAEE Oti2 =2{A MPHM 0FQl Serial port setup & MEistE AESIH Ofzfet 20| &7
=M O&7t LIEFECE

‘ +
| A - Serial Device : /dev/ttyUSBO |
| B - Lockfile Location : /var/lock

| C - Callin Program |
| D - Callout Program |
| E - Bps/Par /Bits : 115200 8N1

| F - Hardware Flow Control : No |
| G - Software Flow Control : No |
| |
| Change which setting? |
+ +

SEHO| LIEtH SHSS fIeb 20| %0 Fof. LS LAl 49 M2 S0t7HM Save
—
=

Ay
Setup as dfl H'w& AEHSI0] 2YUHES Mot Exit ot WA Li2Cf,

Filenames and paths |
File transfer protocols |
Serial port setup |
Modem and dial ing |
Screen and keyboard |
Save setup as dfl |
Save setup as.. |
Exit |
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et 2ol AZ|EdSH 54
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1. SmartSensor(AlAMH|0]) 2 E

2 H2d3%t=, SmartSensor EE9| 2| Al

=
minicom Al2|€ EO[E =HHO| of2fet Z#2 HAIX|S0| ZHEHAM

HEZS ot s4FH
SES AL

Reset A2|X]|

8 23 HAZ]

user_uart_init(USART1): [OK]
user_uart_init(USART2): [OK]
user_uart_init(USART3): [OK]
user_timer6_init(): [OK]
user_timer7_init(): [OK]
user_spi_init(SPI12): [0K]
user_i2c_init(12C1): [OK]
user_i2c2_init(12C2): [0K]
usr_adc_dma_init(): [OK]
(c)www.kernel .bz BO5_Smar tSensor_V02 Started
0]:LSM, Addr:D6, 1D:68==68 [OK]
Sensor[1]:L1S, Addr:3C, ID:3D==3D [0K]
Sensor[2]:HTS, Addr:BE, 1D:BC==BC [OK]

Sensor[3]:LPS, Addr:BA, ID:BD!=FF [FAIL]
ADC user1 = 1997
ADC user2 = 2119
ADC user3 = 2037
ADC user4 = 2245
ADC userb = 2700
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Al2|€ HOIZ0| 7[2E2RE AT? 211 HES YH5IH AT 3O

— — —
MEY(=EE)0l EHED O BEAS2 XM AFEE2 CISE5FH XM dFetot

anl
olo
i}
\J
lo

AT B0 =%

AT?
———————— Module Version
B05_Smar tSensor_V02 (c)www.kernel .bz

———————— Sensor Control Command

AT+SLSM?n Getting Accelerometer/Gyroscope(LSM) Data
AT+SL1S?n Getting Magnetic(LIS) Data
AT+SHTS?n Getting Humidity/Temperature(HTS) Data

———————— ADC Data Command
AT+SADC?n Getting ADC Data(n:0=ALL, 1=ADC1, 2=ADC2, 3=ADC3, 4=ADC4, 5=ADC5)

———————— LED Control Command
ATYSLED=n,0  LED OFF(n:1=(RED), 2=(GREEN), 3=(BLUE), 4=(WHITE), 5=ALL)
AT+SLED=n,1  LED ON(n:1=(RED), 2=(GREEN), 3=(BLUE), 4=(WHITE), 5=ALL)

0K
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1.5 AT EHO0| ALY
SmartSensor 2 =1t PCZH0] USB Al2|¥ 2tQ10| HALED SMEO| HYXo= MY QUL

HHOSS AFE5I SmartSensor ZE0| TZ L0 @
(BAl SESHX| LECHH 2ol AZNES CrA|oHH FAS] F=7| HFECH

Xt/CHEAF A2210] Y&HSHH |1, SmartSensor 2& WEHME &

B (L
o k-l
Ao u
= x
08
rE on
fok Q
mn
Ho
Hu

A2l HOld ®oM 7I2EREH AT? 2 2t AESHH Ch3at 22 =220 2tHO|
ZHEICE BO5 SmartSensor V02 = ZE°| I HMO|CH HHOES2 A 37X =2

FH=OIM UCE AWM= MMEQ HOIHE 7M=& 2

A= ADC MM Z2| HIOIHE 7IHe= YO S(AT+SADC?)O0|L, M= 12|= LED &

on/off Sti= BHO|S(AT+SLED=) O|C}t. O|Z S0 CHSHA Of2i2EH XtAS| AHEH

-

EO:IO_I EOH"

———————— Module Version
B05_Smar tSensor_V02 (c)www.kernel .bz

———————— Sensor Control Command

AT+SLSM?n Getting Accelerometer/Gyroscope(LSM) Data
AT+SL1S?n Getting Magnetic(LIS) Data
AT+SHTS?n Getting Humidity/Temperature(HTS) Data

———————— ADC Data Command
AT+SADC?n Getting ADC Data(n:0=ALL, 1=ADC1, 2=ADC2, 3=ADC3, 4=ADC4, 5=ADC5)

———————— LED Control Command
AT+SLED=n,0 LED OFF(n:1=(RED), 2=(GREEN), 3=(BLUE), 4=(WHITE), 5=ALL)
AT+SLED=n,1  LED ON(n:1=(RED), 2=(GREEN), 3=(BLUE), 4=(WHITE), 5=ALL)

0K
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1.5.2 MM H|o|E 7™ 27|

MMEQ| HIOIHE 7IMR2& AT HE0l= L3t 20| M7HX| 3F7F ULt HME AT+SLSM?n
FHO= 35 71552t 35 7|87 HO|HE 7IM 20t FHIR AT+SLIS?n B-O= X7
K21 KIRHA) MM2RH 2 YEE 7P 20 MM AT+SHTS!n B0l 222t &5
MMEEH HOIHE 7Y 2Lt

—

MA ColE £ B

———————— Sensor Control Command

AT+SLSM?n Getting Accelerometer/Gyroscope(LSM) Data
AT+SLIS?n Getting Magnetic(LIS) Data
AT+SHTS?n Getting Humidity/Temperature(HTS) Data

X AT+SLSM? FHOIE A2 HOIE0| YHSHE Chgt 22 HOIHE EL;
AT+SLSM?n Ol A n 2 HE7FSSICE SHX[2E n Of =AHE YEHSHH 1 At2F HIO|HE S
TSt s St 0£30 nof 62 YHoIH, WEHS=Z MM HOHE 6 H HS
ot gietE 6 22 Lhr oS EEOCh Ol™A ot X7t E0{ =Lt

acc_x=-35866, acc_y=3355, acc_z=1464671, rol 1=15067500, pitch=126236248, yaw=-103459999

29| H|O|El= SmartSensor EE0| Q= 3= Jt2E9 3% 7|27 MAQ [SM6DS0 X0z EH
HIOIHE +=&3t0] Z23 AO|CE accxe= XFH WHE Ol Uf Ldst= 7E5E
HOIHO|M, accy = Y& YRR 0|gg W LMdt= 7I5E HO|HO|L, accze ZF

=y

2
Yoz o|l5Y I LYSt= 7H5: HIO|EO|Ct of2f A2 O|ds EFdt= AOICh

3% 715K
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>

7ZIZez 7|20 7[=7| B0 0|4, pitc
ofef 282 OfA

ole X=g

yaw £ Z = 7|=2| 7|&7| HOIHO|C}

Jr =

L2 o2 AT+SLIS? HHEOE A2l EHO['2o| Y=t
AT+SLIS?n Ol M n 2 H2F7ISSICE n2 HIO|EHE LY

Moz giE 47
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2.3.1 ADC MH

#ifdef USER_CONFIG_ADC_DMA
//Smar tPower : ADC(PA1,2,3,4)
usr_adc_dma_init();
user_debug( "usr_adc_dma_init(): [OK]");
#endif

void usr_adc_dma_init(void)

{
ADC_Std_InitTypeDef ADC_InitStructure;
DMA_Std_InitTypeDef DMA_InitStructure;

/* ADC1 Delnit */
ADC_Delnit(ADC1);

/* ADC1 Periph clock enable =/
RCC_APB2Per iphClockCmd(RCC_APB2Per iph_ADC1,

/* DMA1 clock enable */
RCC_AHBPer iphClockCmd(RCC_AHBPer i ph_DMA1

/* DMA1 Channel1 Config */
DMA_Delnit(DMA1_Channel1);
DMA_InitStructure.DMA_Per ipheralBaseAddr =

ENABLE) ;

, ENABLE) ;

(uint32_t)ADC1_DR_Address;

DMA_InitStructure.DMA_MemoryBaseAddr = (uint32_t)RegularConvData_Tab;
DMA_InitStructure.DMA_DIR = DMA_DIR_Per ipheralSRC;

DMA_InitStructure.DMA_BufferSize = ADC_CNT;

DMA_InitStructure.DMA_Peripherallnc = DMA_PeripheralInc_Disable;

DMA_InitStructure.DMA_MemoryInc = DMA_MemorylInc_Enable;
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DMA_InitStructure.DMA_Per ipheralDataSize = DMA_PeripheralDataSize_Hal fWord;
DMA_InitStructure.DMA_MemoryDataSize = DMA_MemoryDataSize_Hal fWord;
DMA_InitStructure.DMA_Mode = DMA_Mode_Circular;
DMA_InitStructure.DMA_Priority = DMA_Priority_High;
DMA_InitStructure.DMA_M2M = DMA_M2M Disable;

DMA_Init(DMA1_Channel1, &MA_InitStructure);

/* DMA1 Channel1 enable =*/
DMA_Cmd(DMA1_Channel1, ENABLE);

/* ADC DMA request in circular mode */
ADC_DMARequestModeConfig(ADC1, ADC_DMAMode_Circular);

/* Enable ADC_DMA =/
ADC_DMACmd(ADC1, ENABLE);

/* Initialize ADC structure =/
ADC_StructInit(&ADC_InitStructure);

/* Configure the ADC1 in continous mode withe a resolutuion equal to 12 bits =*/
ADC_InitStructure.ADC_Resolution = ADC_Resolution_12b;
ADC_InitStructure.ADC_ContinuousConvMode = ENABLE;
ADC_InitStructure.ADC_ExternalTrigConvEdge = ADC_ExternalTr igConvEdge_None;
ADC_InitStructure.ADC_DataAlign = ADC_DataAlign_Right;
ADC_InitStructure.ADC_ScanDirection = ADC_ScanDirection_Backward;

ADC_Init(ADC1, &ADC_InitStructure);

ADC_Channe Conf ig(ADC1, ADC_Channel_4 , ADC_SampleTime_55_5Cycles);

ADC_Channe|Conf ig(ADC1, ADC_Channel_5 , ADC_SampleTime_55_5Cycles)

ADC_Channe|Conf ig(ADC1, ADC_Channel_6 , ADC_SampleTime_55_5Cycles);
( )
( )

ADC_ChannelConfig(ADC1, ADC_Channel_7 , ADC_SampleTime_55_5Cycles);

ADC_ChannelConfig(ADC1, ADC_Channel_8 , ADC_SampleTime_55_5Cycles);

/= ADC Calibration =/
ADC_GetCal ibrationFactor (ADC1);
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/* Enable ADC1 =/
ADC_Cmd(ADC1, ENABLE);

/* Wait the ADCEN falg =/
while(!ADC_GetFlagStatus(ADCT, ADC_FLAG_ADEN));

/* ADC1 regular Software Start Conv */
ADC_Star tOfConversion(ADC1);

2.3.2 ADC MA{Zt Q17|

//1R1 Sensor
//5cm:3800, 10cm:3200, 15cm:2200, 20cm:1800
void usr_adcl_get(uint8_t *data)
{
usr_adc_dma_read() ;
sprintf((char *)data, "%u", ADC_Data.adcl);
}
//Call by Timer6
uint32_t usr_adcl_get_int(void)

{
//Test DMA1 TC flag
while((DMA_GetFlagStatus(DMA1_FLAG_TC1)) == RESET);
//Clear DMA TC flag
DMA_ClearF lag(DMA1_FLAG_TC1);
return RegularConvData_Tab[0];  //ADC_Data.adcl

}

//1R2 Sensor
void usr_adc2_get(uint8_t *data)

{
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usr_adc_dma_read();
sprintf((char *)data, "%u", ADC_Data.adc2);

void usr_adc3_get(uint8_t *data)
{

usr_adc_dma_read();
sprintf((char *)data, "%u", ADC_Data.adc3);

void usr_adc4_get(uint8_t *data)
{
usr_adc_dma_read();
sprintf((char *)data, "%u", ADC_Data.adc4);

//CDS Sensor: Dark Min:0, Normal:3500, Bright Max:4095
void usr_adch_get(uint8_t *data)
{

usr_adc_dma_read();
sprintf((char )data, "%u", ADC_Data.adc5); //cds

//Call by Timer6
uint32_t usr_adc5_get_int(void)

{
//Test DMA1 TC flag
while((DMA_GetFlagStatus(DMA1_FLAG_TC1)) == RESET);
//Clear DMA TC flag
DMA_ClearF lag(DMA1_FLAG_TC1);
return RegularConvData_Tab[1]; //ADC_Data.adch

}

void usr_adc_all_get(uint8_t *data)

{
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usr_adc_dma_read();
sprintf((char *)data, "adc1=%u, adc2=%u, adc3=%u, adc4=%u, adchH=%u"
, ADC_Data.adc1, ADC_Data.adc?, ADC_Data.adc3, ADC_Data.adc4, ADC_Data.adch);

2.3.312C MH

#ifdef USER_CONFIG_12C
//12C1(PB6, PB7)
if (user_i2c_init() < 0) {
Error_Handler();
user_debug_error("user_i2c_init(12C1): [FAIL]");
err++;
} else {
user_debug("user_i2c_init(12C1): [0K]");
}
#endi f

int32_t user_i2c_init(void)

{
/*##-1- Configure the 12C peripheral #####HHHHHHEHEHEHHEHEHEHHEHEHEHHEHEHE
|2cHandle. Instance = |2C1;
[2cHandle. Init.Timing = |2C_TIMING;

|2cHandle. Init.AddressingMode = 12C_ADDRESSINGMODE_7BIT;

|2cHandle. Init.DualAddressMode = 12C_DUALADDRESS_DISABLE;
I2cHandle. Init.GeneralCal IMode = [2C_GENERALCALL_DISABLE;
[2cHandle. Init.NoStretchMode [2C_NOSTRETCH_D | SABLE ;

|2cHandle. Init.OwnAddress1 = |2C_ADDRESS;

i f(HAL_12C_Init(&l2cHandle) != HAL_OK)
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/* Initialization Error =/
_i2c_error_handler();

return -1;

/* Enable the Analog 12C Filter */
HAL_12CEx_ConfigAnalogFilter(&l2cHandle, |2C_ANALOGF |LTER_ENABLE) ;

return 0;

2.3.412C MAMZF 217]

Sensor_T =*SensorData; ///sensor data

uint8_t sensor_lsm_get(uint8_t *buf, uint32_t num)
{
memset(SensorData, 0, sizeof(Sensor_T));
| sm6ds0_read( LSMBDSO_ADDRESS, SensorData, num);
user_debug_sensor ("Count=%d: acc_x=%d, acc_y=%d, acc_z=%d, roll=%d, pitch=%d, yaw=%d"
, num, SensorData->acc_x, SensorData->acc_y, SensorData->acc_z, SensorData->roll,
SensorData—>pitch, SensorData—->yaw );
sprintf((char *)buf, "acc_x=%d, acc_y=%d, acc_z=%d, roll=%d, pitch=%d, yaw=%d"
, SensorData->acc_x, SensorData->acc_y, SensorData->acc_z, SensorData->roll,

SensorData—>pitch, SensorData—>yaw );

return SENSOR_OK;

static uint8_t _sensor_lsm_read(Sensor_T *sdata, uint32_t num)

36 / 38

719 33| (www.kernel.bz) HIZ= (rgbi3307@nate.com)

36


http://www.kernel.bz/

r=
R
B>
|>
nx
od

STM32 Al ==Y 2.

{
| sm6ds0_read(LSM6DSO_ADDRESS, sdata, num);
user_debug_sensor ( "Count=%d: acc_x=%d, acc_y=%d, acc_z=%d, roll=%d, pitch=%d, yaw=%d"
, num, sdata—>acc_x, sdata—>acc_y, sdata—>acc_z
, sdata—>roll, sdata->pitch, sdata->yaw );
return SENSOR_OK;
}

uint8_t sensor_lis_get(uint8_t *buf, uint32_t num)
{

memset(SensorData, 0, sizeof(Sensor_T));
| is3md|_read(L|S3MDL_ADDRESS, SensorData, num);

user_debug_sensor ("Count=%d: mag_x=%d, mag_y=%d, mag_z=%d"

, num, SensorData->mag_x, SensorData->mag_y, SensorData->mag_z );

sprintf((char *)buf, "mag_x=%d, mag_y=%d, mag_z=%d"

, SensorData->mag_x, SensorData->mag_y, SensorData->mag_z );

return SENSOR_OK;

static uint8_t _sensor_lis_read(Sensor_T =*sdata, uint32_t num)

{
| is3md|_read(L|S3MDL_ADDRESS, sdata, num);
user_debug_sensor ("Count=%d: mag_x=%d, mag_y=%d, mag_z=%d#rin"
, num, sdata->mag_x, sdata—->mag_y, sdata->mag_z);
return SENSOR_OK;
I3

uint8_t sensor_hts_get(uint8_t *buf, uint32_t num)

{
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memset(SensorData, 0, sizeof(Sensor_T));
hts221_read(HTS221_ADDRESS, SensorData, num);

user_debug_sensor ( "Count=%d: temper=%d, humty=%d", num, SensorData->temper,

SensorData->humty) ;

sprintf((char *)buf, "temper=%d, humty=%d", SensorData->temper, SensorData->humty);

return SENSOR_OK;

static uint8_t _sensor_hts_read(Sensor_T =*sdata, uint32_t num)

{
hts221_read(HTS221_ADDRESS, sdata, num);
user_debug_sensor ("Count=%d: temper=%d, humty=%d", num, sdata->temper, sdata->humty);
return SENSOR_OK;

)3
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