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Listing Program

1. Netbeans C++ pack . pada source file nama file gabung.cpp

/*  (Dev)   -  (Pi)

    SDA     -  SDA

    SCL     -  SCL

    GND     -  GND

    VCC     -  3.3V

   This code is compatible with bmp085 & bmp180

   Note: Check your pin-out

   Note: Make sure you connect the PI's 3.3 V line to the BMP085/180 boards Vcc 'Vin' line not the 3.3v 'OUT'

   How to compile, @ command line type

        gcc -Wall -o bmp180dev3 ./bmp180dev3.c -lm

   the '-lm' is required for 'math.h'

   for constants such as O_RWRD or I2C_M_RD checkout i2c.h & i2c-dev.h

   this also contains the definition of 'struct i2c_msg' so if you want to see what is

   possible check it out.

   also have a look at

>>>>>  https://www.kernel.org/doc/Documentation/i2c/i2c-protocol <<<<<<<<<< NB! read it

   In general communication functions return an integer < 0 on failure 0 for success and > 0 if a 'handle'

   is being returned.

   Conversion functions return a double

   PS there are better density and QNH formulae.

   Use as you see fit.

   Eric Maasdorp 2014-08-30

   PS !!!!!!

   I have found quite a few examples of similar code but all had a problem with

   overclocked pi's resulting in corrupted results typically 5-15 lost samples per 6 hours

   based on a 5 minute sample interval.  My method poles for conversion completion.

   and does not require smbus or wire libs

   Remember to set to correct I2CBus

 */

#include <stdio.h>

#include <stdint.h>

#include <fcntl.h>

#include <stdlib.h>

#include <unistd.h>

#include <errno.h>

#include <linux/i2c-dev.h>

#include <linux/i2c.h>

#include <sys/ioctl.h>

#include <math.h>

#include "bmp180.h"

#include <sys/types.h>

#include <sys/stat.h>

#include <inttypes.h>  // uint8_t, etc

#include "wiringPi.h"

#include <wiringPi.h>

#include <string.h>

#include <wiringSerial.h>

#include <time.h>

#include <iostream>

#include <vector>

#include <curl/curl.h>

#include <math.h>

#include <unistd.h>

#include <stdlib.h>

#include <stdio.h>

#include <wiringPi.h>

#include <wiringSerial.h>

#include "wiringPi.h"

#include <wiringPiI2C.h>

#include <stdlib.h>

#include <stdio.h>

#include <wiringPi.h>

#include <math.h>

#define Device_Address 0x68
/*Device Address/Identifier for MPU6050*/

#include <stdio.h>

#include <string.h>

#include <errno.h>

#include <wiringPi.h>

#include <wiringSerial.h>

#include <iostream>

#include <stdint.h>

#include <fcntl.h>

#include <stdlib.h>

#include <unistd.h>

#include <errno.h>

#include <linux/i2c-dev.h>

#include <linux/i2c.h>

#include <sys/ioctl.h>

#include <math.h>

#include <curl/curl.h>

#define sleepms(ms)  usleep((ms)*1000)

#define I2CBus             "/dev/i2c-1"      //New Pi's

//#define I2CBus             "/dev/i2c-0"    //Old, but not stale Pi's

using namespace std;

float Kekeruhan, Ketinggian;

string Status_air;

struct MemoryStruct {

    char *memory;

    size_t size;

};

static size_t

WriteMemoryCallback(void *contents, size_t size, size_t nmemb, void *userp) {

    size_t realsize = size * nmemb;

    struct MemoryStruct *mem = (struct MemoryStruct *) userp;

    mem->memory = (char *) realloc(mem->memory, mem->size + realsize + 1);

    if (mem->memory == NULL) {

        /* out of memory! */

        printf("not enough memory (realloc returned NULL)\n");

        return 0;

    }

    memcpy(&(mem->memory[mem->size]), contents, realsize);

    mem->size += realsize;

    mem->memory[mem->size] = 0;

    return realsize;

}

vector<string> split(string s, string delimiter) {

    size_t pos_start = 0, pos_end, delim_len = delimiter.length();

    string token;

    vector<string> res;

    while ((pos_end = s.find(delimiter, pos_start)) != string::npos) {

        token = s.substr(pos_start, pos_end - pos_start);

        pos_start = pos_end + delim_len;

        res.push_back(token);

    }

    res.push_back(s.substr(pos_start));

    return res;

}

void kirim_server() {

    CURL *curl;

    CURLcode res;

    struct MemoryStruct chunk;

    chunk.memory = (char*) malloc(1); /* will be grown as needed by the realloc above */

    chunk.size = 0; /* no data at this point */

    struct curl_httppost *formpost = NULL;

    struct curl_httppost *lastptr = NULL;

    struct curl_slist *headerlist = NULL;

    static const char buf[] = "Expect:";

    curl_global_init(CURL_GLOBAL_ALL);

    /* Fill in the file upload field */

    char buff_Ketinggian[50] = {};

    sprintf(buff_Ketinggian, "%.0f", Ketinggian);

    char buff_Kekeruhan[50] = {};

    sprintf(buff_Kekeruhan, "%.0f", Kekeruhan);

    //    string s_tinggi = buff;

    //    string s_tinggi = buff;

    char buff_Status_air[Status_air.size() + 1];

    strcpy(buff_Status_air, Status_air.c_str());

    cout << Status_air << endl;

    printf("%s", buff_Status_air);

    curl_formadd(&formpost,

            &lastptr,

            CURLFORM_COPYNAME, "Ketinggian",

            CURLFORM_COPYCONTENTS, buff_Ketinggian,

            CURLFORM_END);

    curl_formadd(&formpost,

            &lastptr,

            CURLFORM_COPYNAME, "Kekeruhan",

            CURLFORM_COPYCONTENTS, buff_Kekeruhan,

            CURLFORM_END);

    curl_formadd(&formpost,

            &lastptr,

            CURLFORM_COPYNAME, "Status_air",

            CURLFORM_COPYCONTENTS, buff_Status_air,

            CURLFORM_END);

    /* Fill in the submit field too, even if this is rarely needed */

    curl_formadd(&formpost,

            &lastptr,

            CURLFORM_COPYNAME, "submit",

            CURLFORM_COPYCONTENTS, "send",

            CURLFORM_END);

    curl = curl_easy_init();

    if (curl) {

        curl_easy_setopt(curl, CURLOPT_SSL_VERIFYPEER, false);

        /* send all data to this function  */

        curl_easy_setopt(curl, CURLOPT_WRITEFUNCTION, WriteMemoryCallback);

        /* we pass our 'chunk' struct to the callback function */

        curl_easy_setopt(curl, CURLOPT_WRITEDATA, (void *) &chunk);

        /* some servers don't like requests that are made without a user-agent

        field, so we provide curl */

        curl_easy_setopt(curl, CURLOPT_USERAGENT, "my3dsoftware");

        /* initalize custom header list (stating that Expect: 100-continue is not

        wanted */

        headerlist = curl_slist_append(headerlist, buf);

        /* what URL that receives this POST */

        //curl_easy_setopt(curl, CURLOPT_URL, "http://api.sketchfab.com/v1/models");

        curl_easy_setopt(curl, CURLOPT_URL, "http://telkom15.com/annisa/raspi/uploaddatabaru.php");

        //        if ((argc == 2) && (!strcmp(argv[1], "noexpectheader")))

        /* only disable 100-continue header if explicitly requested */

        curl_easy_setopt(curl, CURLOPT_HTTPHEADER, headerlist);

        curl_easy_setopt(curl, CURLOPT_HTTPPOST, formpost);

        /* Perform the request, res will get the return code */

        res = curl_easy_perform(curl);

        /* Check for errors */

        if (res != CURLE_OK) {

            fprintf(stderr, "curl_easy_perform() failed: %s\n",

                    curl_easy_strerror(res));

        } else {

            // printf("%lu bytes retrieved\n", (long)chunk.size);

            printf("%s\n", chunk.memory);

        }

        /* always cleanup */

        curl_easy_cleanup(curl);

        /* then cleanup the formpost chain */

        curl_formfree(formpost);

        /* free slist */

        curl_slist_free_all(headerlist);

    }

}

int fd1;

// Note PCF8591 defaults to 0x48!

int asd_address = 0x48;

int16_t val;

uint8_t writeBuf[3];

uint8_t readBuf[2];

float myfloat;

const float VPS = 4.096 / 32768.0; // volts per step

/*

The resolution of the ADC in single ended mode 

we have 15 bit rather than 16 bit resolution, 

the 16th bit being the sign of the differential 

reading.

 */

// Returns a file id for the port/bus

int i2c_Open(char *I2CBusName) {

    int fd2;

    //Open port for reading and writing

    if ((fd2 = open(I2CBusName, O_RDWR)) < 0) {

        printf("\n");

        printf("%s : Failed to open the i2c bus, error : %d\n", __func__, errno);

        printf("Check to see if you have a bus: %s\n", I2CBusName);

        printf("This is not a slave device problem, I can not find the bus/port with which to talk to the device\n");

        printf("\n");

        // Only one of the following lines should be used

        // the second line allows you to retry another bus, PS disable all the printf 's

        exit(1); //Use this line if the function must terminate on failure

        //return fd;  //Use this line if it must return to the caller for processing

    } else {

        return fd2;

    }

}

double altitude(double P, double P0)

// Given a pressure measurement P (mb) and the pressure at a baseline P0 (mb),

// return altitude (meters) above baseline.

{

    return (44330.0 * (1 - pow(P / P0, 1 / 5.255)));

}

// BMP085 & BMP180 Specific code

int bmp_ReadInt(int fd2, uint8_t *devValues, uint8_t startReg, uint8_t bytesToRead) {

    int rc;

    struct i2c_rdwr_ioctl_data messagebuffer;

    //Build a register read command

    //Requires a one complete message containing a command

    //and anaother complete message for the reply

    struct i2c_msg read_reg[2] = {

        {BMPx8x_I2CADDR, 0, 1, &startReg},

        {BMPx8x_I2CADDR, I2C_M_RD, bytesToRead, devValues}

    };

    messagebuffer.nmsgs = 2; //Two message/action

    messagebuffer.msgs = read_reg; //load the 'read__reg' message into the buffer

    rc = ioctl(fd2, I2C_RDWR, &messagebuffer); //Send the buffer to the bus and returns a send status

    if (rc < 0) {

        printf("\n");

        printf("%s :Reg Read command failed with error :%d\n", __func__, errno);

        printf("This means that device with address :0x%0x failed to receive this command\n", BMPx8x_I2CADDR);

        printf("This command was preceded by a reset if that worked\n");

        printf("and this failed, then possible causes are Delay timing to short (overclock stuffing timing up)\n");

        printf("or bus unstable ,wire length,power supply unstable, terminating resistors.\n");

        printf("\n");

        // Only one of the following lines should be used

        //exit(1);       //Use this line if the function must terminate on failure

        return rc; //Use this line if it must return to the caller for processing

    }

    //note that the return data is contained in the array pointed to by devValues (passed by-ref)

    return 0;

}

int bmp_WriteCmd(int fd2, uint8_t devAction) {

    int rc;

    struct i2c_rdwr_ioctl_data messagebuffer;

    uint8_t datatosend[2];

    datatosend[0] = BMPx8x_CtrlMeas;

    datatosend[1] = devAction;

    //Build a register write command

    //Requires one complete message containing a reg address and command

    struct i2c_msg write_reg[1] = {

        {BMPx8x_I2CADDR, 0, 2, datatosend}

    };

    messagebuffer.nmsgs = 1; //One message/action

    messagebuffer.msgs = write_reg; //load the 'write__reg' message into the buffer

    rc = ioctl(fd2, I2C_RDWR, &messagebuffer); //Send the buffer to the bus and returns a send status

    if (rc < 0) {

        printf("\n");

        printf("%s :Write reg command failed with error :%d\n", __func__, errno);

        printf("This means that device with address :0x%0x failed to receive this command\n", BMPx8x_I2CADDR);

        printf("This command was preceded by a reset if that worked\n");

        printf("and this failed, then possible causes are Delay timing to short (overclock stuffing timing up)\n");

        printf("or bus unstable ,wire length,power supply unstable, terminating resistors.\n");

        printf("\n");

        // Only one of the following lines should be used

        //exit(1);       //Use this line if the function must terminate on failure

        return rc; //Use this line if it must return to the caller for processing

    }

    return 0;

}

int bmp_Calibration(int fd2) {

    uint8_t rValue[21];

    //printf("Entering Calibration\n");

    if (bmp_ReadInt(fd2, rValue, 0xAA, 22) == 0) {

        bmp_ac1 = ((rValue[0] << 8) | rValue[1]);

        bmp_ac2 = ((rValue[2] << 8) | rValue[3]);

        bmp_ac3 = ((rValue[4] << 8) | rValue[5]);

        bmp_ac4 = ((rValue[6] << 8) | rValue[7]);

        bmp_ac5 = ((rValue[8] << 8) | rValue[9]);

        bmp_ac6 = ((rValue[10] << 8) | rValue[11]);

        bmp_b1 = ((rValue[12] << 8) | rValue[13]);

        bmp_b2 = ((rValue[14] << 8) | rValue[15]);

        bmp_mb = ((rValue[16] << 8) | rValue[17]);

        bmp_mc = ((rValue[18] << 8) | rValue[19]);

        bmp_md = ((rValue[20] << 8) | rValue[21]);

        /*


                printf ("\nac1:0x%0x\n",bmp_ac1);

                printf ("ac2:0x%0x\n",bmp_ac2);

                printf ("ac3:0x%0x\n",bmp_ac3);

                printf ("ac4:0x%0x\n",bmp_ac4);

                printf ("ac5:0x%0x\n",bmp_ac5);

                printf ("ac6:0x%0x\n",bmp_ac6);

                printf ("b1:0x%0x\n",bmp_b1);

                printf ("b2:0x%0x\n",bmp_b2);

                printf ("mb:0x%0x\n",bmp_mb);

                printf ("mc:0x%0x\n",bmp_mc);

                printf ("md:0x%0x\n",bmp_md);

         */

        return 0;

    }

    return -1;

}

int WaitForConversion(int fd2) {

    uint8_t rValues[3];

    int counter = 0;

    //Delay can now be reduced by checking that bit 5 of Ctrl_Meas(0xF4) == 0

    do {

        sleepms(BMPx8x_RetryDelay);

        if (bmp_ReadInt(fd2, rValues, BMPx8x_CtrlMeas, 1) != 0) return -1;

        counter++;

        //printf("GetPressure:\t Loop:%i\trValues:0x%0x\n",counter,rValues[0]);

    } while (((rValues[0] & 0x20) != 0) && counter < 20);

    return 0;

}

// Calculate calibrated pressure 

// Value returned will be in hPa

int bmp_GetPressure(int fd2, double *Pres) {

    unsigned int up;

    uint8_t rValues[3];

    // Pressure conversion with oversampling 0x34+ BMPx8x_OverSampling 'bit shifted'

    if (bmp_WriteCmd(fd2, (BMPx8x_PresConversion0 + (BMPx8x_OverSampling << 6))) != 0) return -1;

    //Delay gets longer the higher the oversampling must be at least 26 ms plus a bit for turbo 

    //clock error ie 26 * 1000/700 or 38 ms

    //sleepms (BMPx8x_minDelay + (4<<BMPx8x_OverSampling));  //39ms at oversample = 3

    //Code is now 'turbo' overclock independent 

    sleepms(BMPx8x_minDelay);

    if (WaitForConversion(fd2) != 0) return -1;

    //printf ("\nDelay:%i\n",(BMPx8x_minDelay+(4<<BMPx8x_OverSampling))); 

    if (bmp_ReadInt(fd2, rValues, BMPx8x_Results, 3) != 0) return -1;

    up = (((unsigned int) rValues[0] << 16) | ((unsigned int) rValues[1] << 8) | (unsigned int) rValues[2]) >> (8 - BMPx8x_OverSampling);

    int x1, x2, x3, b3, b6, p;

    unsigned int b4, b7;

    b6 = bmp_b5 - 4000;

    x1 = (bmp_b2 * (b6 * b6) >> 12) >> 11;

    x2 = (bmp_ac2 * b6) >> 11;

    x3 = x1 + x2;

    b3 = (((((int) bmp_ac1)*4 + x3) << BMPx8x_OverSampling) + 2) >> 2;

    x1 = (bmp_ac3 * b6) >> 13;

    x2 = (bmp_b1 * ((b6 * b6) >> 12)) >> 16;

    x3 = ((x1 + x2) + 2) >> 2;

    b4 = (bmp_ac4 * (unsigned int) (x3 + 32768)) >> 15;

    b7 = ((unsigned int) (up - b3) * (50000 >> BMPx8x_OverSampling));

    if (b7 < 0x80000000)

        p = (b7 << 1) / b4;

    else

        p = (b7 / b4) << 1;

    x1 = (p >> 8) * (p >> 8);

    x1 = (x1 * 3038) >> 16;

    x2 = (-7357 * p) >> 16;

    p += (x1 + x2 + 3791) >> 4;

    *Pres = ((double) p / 100);

    return 0;

}

// Calculate calibrated temperature

// Value returned will be in units of 0.1 deg C

int bmp_GetTemperature(int fd2, double *Temp) {

    unsigned int ut;

    uint8_t rValues[2];

    if (bmp_WriteCmd(fd2, BMPx8x_TempConversion) != 0) return -1;

    //Code is now 'turbo' overclock independent 

    sleepms(BMPx8x_minDelay);

    if (WaitForConversion(fd2) != 0) return -1;

    if (bmp_ReadInt(fd2, rValues, BMPx8x_Results, 2) != 0) return -1;

    ut = ((rValues[0] << 8) | rValues[1]);

    int x1, x2;

    x1 = (((int) ut - (int) bmp_ac6)*(int) bmp_ac5) >> 15;

    x2 = ((int) bmp_mc << 11) / (x1 + bmp_md);

    bmp_b5 = x1 + x2;

    double result = ((bmp_b5 + 8) >> 4);

    *Temp = result / 10;

    return 0;

}

double bmp_altitude(double p) {

    return 145437.86 * (1 - pow((p / 1013.25), 0.190294496)); //return feet

    //return 44330*(1- pow((p/1013.25),0.190294496)); //return meters

}

double bmp_qnh(double p, double StationAlt) {

    return p / pow((1 - (StationAlt / 145437.86)), 5.255); //return hPa based on feet

    //return p / pow((1-(StationAlt/44330)),5.255) ; //return hPa based on feet

}

double ppl_DensityAlt(double PAlt, double Temp) {

    double ISA = 15 - (1.98 * (PAlt / 1000));

    return PAlt + (120 * (Temp - ISA)); //So,So density altitude

}

int main() {

    if (wiringPiSetup() == -1) {

        printf("%s \n", "Failed to setup wiringPi");

    }

    pinMode(4, OUTPUT); // set pin 23 as input

    //pinMode(5, INPUT); // set pin 23 as input

    pinMode(5, OUTPUT); // set pin 23 as input

    // open device on /dev/i2c-1 the default on Raspberry Pi B

    if ((fd1 = open("/dev/i2c-1", O_RDWR)) < 0) {

        printf("Error: Couldn't open device! %d\n", fd1);

        exit(1);

    }

    // connect to ADS1115 as i2c slave

    if (ioctl(fd1, I2C_SLAVE, asd_address) < 0) {

        printf("Error: Couldn't find device on address!\n");

        exit(1);

    }

    // set config register and start conversion

    // AIN0 and GND, 4.096v, 128s/s

    // Refer to page 19 area of spec sheet

    writeBuf[0] = 1; // config register is 1

    writeBuf[1] = 0b11000010; // 0xC2 single shot off

    // bit 15 flag bit for single shot not used here

    // Bits 14-12 input selection:

    // 100 ANC0; 101 ANC1; 110 ANC2; 111 ANC3

    // Bits 11-9 Amp gain. Default to 010 here 001 P19

    // Bit 8 Operational mode of the ADS1115.

    // 0 : Continuous conversion mode

    // 1 : Power-down single-shot mode (default)

    writeBuf[2] = 0b10000101; // bits 7-0  0x85

    // Bits 7-5 data rate default to 100 for 128SPS

    // Bits 4-0  comparator functions see spec sheet.

    // begin conversion

    if (write(fd1, writeBuf, 3) != 3) {

        perror("Write to register 1");

        exit(1);

    }

    sleep(1);

    printf("ASD1115 Demo will take five readings.\n");

    // set pointer to 0

    readBuf[0] = 0;

    if (write(fd1, readBuf, 1) != 1) {

        perror("Write register select");

        exit(-1);

    }

    // take 5 readings:

    int count = 1;

    int fd2;

    double temperature, pressure;

    double main_pressure;

    double PAlt;

    fd2 = i2c_Open(I2CBus);

    printf("\nCalibration:%i (0= worked)\n", bmp_Calibration(fd2));

    printf("Return:%i\tTemperature\t:%.1f C\n", bmp_GetTemperature(fd2, &temperature), temperature);

    printf("Return:%i\tPressure\t:%.2f hPa/mB\tThis is known as station pressure\n", bmp_GetPressure(fd2, &main_pressure), main_pressure);

    for (int i = 0; i < 10; i++) {

        printf("Return:%i\tPressure\t:%.2f hPa/mB\tThis is known as station pressure\n", bmp_GetPressure(fd2, &pressure), pressure);

        PAlt = bmp_altitude(pressure);

        printf("\t\tP.Altitude\t:%.0f cm\tThis is known as a Pressure Altitude\n", PAlt);

        printf("\t\tQNH\t\t:%.2f hPa/mB\tSetting required on an Aircraft\n", bmp_qnh(pressure, 5085)); //5085 ft is my station elevation

        printf("\t\t\t\t\t\taltimeter for it to read Elevation while on the ground\n"); //use your's

        printf("\t\t\t\t\t\tand Altitude while in the air\n");

        printf("\t\t\t\t\t\tSensor Elevation MUST BE KNOWN ACCURATELY\n");

        printf("\t\tD.Altitude\t:%.0f cm\tThis is known as a density Altitude\n\n", ppl_DensityAlt(PAlt, temperature));

        printf("\t\tTinggi Sekarang .Altitude\t:%.0f cm\t\n\n", altitude(pressure, main_pressure)*30.48);

        Ketinggian = altitude(pressure, main_pressure)*30.48;

        sleep(1);

    }

    close(fd2);

    while (1) {

        // read the value

        // 1 means no movement

        // 0 means that something is moving

        //        digitalWrite(4, HIGH);

        //        // digitalWrite(5, HIGH);

        //        //digitalWrite(6, LOW);

        //        // digitalWrite(29, HIGH);

        //        delay(5000);

        //        digitalWrite(4, LOW);

        //        // digitalWrite(5, LOW);

        //        // digitalWrite(6, HIGH);

        //        // digitalWrite(29, LOW);

        //        delay(5000);

        //

        //

        //        // read the value

        //        // 1 means no movement

        //        // 0 means that something is moving

        //        digitalWrite(5, HIGH);

        //        // digitalWrite(5, HIGH);

        //        //digitalWrite(6, LOW);

        //        // digitalWrite(29, HIGH);

        //        delay(5000);

        //        digitalWrite(5, LOW);

        //        // digitalWrite(5, LOW);

        //        // digitalWrite(6, HIGH);

        //        // digitalWrite(29, LOW);

        //        delay(5000);

        // read conversion register

        if (read(fd1, readBuf, 2) != 2) {

            perror("Read conversion");

            exit(-1);

        }

        // could also multiply by 256 then add readBuf[1]

        val = readBuf[0] << 8 | readBuf[1];

        // with +- LSB sometimes generates very low neg number.

        if (val < 0) val = 0;

        myfloat = val * VPS; // convert to voltage

        printf("Conversion number %d HEX 0x%02x DEC %d %4.3f volts.\n",

                count, val, val, myfloat);

        // TMP37 20mV per deg C

        Kekeruhan = (myfloat+1)/0.5;

        cout << Kekeruhan << " NTU" << endl;

        //        printf("Temp. C = %4.2f \n", myfloat / 0.02);

        //        printf("Temp. F = %4.2f \n", myfloat / 0.02 * 9 / 5 + 32);

        /* Output:

         Conversion number 1 HEX 0x1113 DEC 4371 0.546 volts.

         Temp. C = 27.32

         Temp. F = 81.17

         */

        if (Kekeruhan > 0 || Ketinggian > 10) {

            Status_air = " normal";

            digitalWrite(4, HIGH);

            delay(5000);

            digitalWrite(4, LOW);

        }

        if (Kekeruhan > 10 || Ketinggian > 10) {

            Status_air = " SEDANG MENGISI";

            digitalWrite(4, HIGH);

            delay(5000);

            digitalWrite(4, LOW);

        }else if (Kekeruhan > 20 || Ketinggian > 20) {

            Status_air = " SEDANG MENGISI";

            digitalWrite(4, HIGH);

            delay(5000);

            digitalWrite(4, LOW);

        }else if (Kekeruhan > 25 || Ketinggian > 25) {

            Status_air = " SEDANG MENGISI";

            digitalWrite(4, HIGH);

            delay(5000);

            digitalWrite(4, LOW);

        }else   if (Kekeruhan > 25 || Ketinggian > 30) {

            Status_air = " SEDANG MENGISI";

            digitalWrite(4, HIGH);

            delay(5000);

            digitalWrite(4, LOW);

        }else if (Kekeruhan > 25 || Ketinggian > 60) {

            Status_air = " FULL";

            digitalWrite(4, HIGH);

            delay(5000);

            digitalWrite(4, LOW);

        }

        cout << Status_air << endl;

        kirim_server();

        sleep(5);

        // count++; // inc count 

        // if (count == 6) break;

    } // end while loop

    // power down ASD1115

    writeBuf[0] = 1; // config register is 1

    writeBuf[1] = 0b11000011; // bit 15-8 0xC3 single shot on

    writeBuf[2] = 0b10000101; // bits 7-0  0x85

    if (write(fd1, writeBuf, 3) != 3) {

        perror("Write to register 1");

        exit(1);

    }

    close(fd1);

    return 0;

}

2. Header file  : nama file bmp180.h

#define sleepms(ms)  usleep((ms)*1000)

// BMP085 & BMP180 Specific code

#define BMPx8x_I2CADDR           0x77

#define BMPx8x_CtrlMeas          0xF4

#define BMPx8x_TempConversion    0x2E

#define BMPx8x_PresConversion0   0x34

#define BMPx8x_Results           0xF6

#define BMPx8x_minDelay          4     //require 4.5ms *1000/700 'turbo mode fix'= 6.4-Retry =4.4

#define BMPx8x_RetryDelay        2     //min delay for temp 4+2=6ms, max 4+2*20=44ms for pressure

                                       //Will stop waiting if conversion is complete

const unsigned char BMPx8x_OverSampling = 3;

// Calibration values - These are stored in the BMP085/180

short int            bmp_ac1;

short int            bmp_ac2; 

short int            bmp_ac3; 

unsigned short int   bmp_ac4;

unsigned short int   bmp_ac5;

unsigned short int   bmp_ac6;

short int            bmp_b1; 

short int            bmp_b2;

int                  bmp_b5; 

short int            bmp_mb;

short int            bmp_mc;

short int            bmp_md;

int      bmp_ReadInt          (int fd, uint8_t *devValues,uint8_t startReg,uint8_t bytesToRead);

int      bmp_WriteCmd         (int fd, uint8_t devAction);

int      bmp_Calibration      (int fd);

int      WaitForConversion    (int fd);

int      bmp_GetPressure      (int fd, double *Pres);

int      bmp_GetTemperature   (int fd, double *Temp);

double   bmp_altitude         (double p);

double   bmp_qnh              (double p,double StationAlt);

double   ppl_DensityAlt       (double PAlt,double Temp);
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ABSTRACT
In this paper, the design of a smart tank monitoring system is a real-time, IoT-based, remote water-level monitor. The design aims to automatically monitor when starting the filling and stopping the pump when the water reaches a critical level. This tool has been tested and works appropriately to reduce the danger of shortage and excess water supply. It also helps in reducing the waste of electrical power and flooding. The application of the Smart Tank system remotely, in designing connected with Internet of Things devices, Raspberry Pi 3, BMP180 sensors, turbidity, buzzers and other supporting devices. This monitoring system is the method used by the Internet of Thing wirelessly or control automatically without knowing the distance in realtime via email notification. The current mechanism uses web technologies so as to connect to the user interface, the device does not require connection to the computer system and the Web browser used.
Keywords: Monitoring System, IoT, Smart Tank, Email

ABSTRAK
Pada paper ini menyajikan perancangan sistem monitoring tangki pintar sebagai pemantau ketinggian air dari jarak jauh yang berbasis IoT secara real-time. Perancangan ini bertujuan untuk monitoring secara otomatis pada saat memulai mengisi dan menghentikan pompa ketika air mencapai level kritis. Alat ini telah diuji dan bekerja dengan tepat untuk mengurangi bahaya kekurangan dan kelebihan pasokan air. Selain itu juga membantu dalam mengurangi pemborosan daya listrik dan banjir. Penerapan sistem Smart Tank jarak jauh, pada perancangan terhubung dengan perangkat Internet of Things, Raspberry Pi 3, sensor BMP180,turbidity,buzzer dan perangkat pendukung lainnya. Sistem monitoring ini metode yang digunakan oleh Internet of Thing dengan nirkabel atau pengendalian secara otomatis tanpa mengenal jarak secara realtime melalui notifikasi email. Mekanisme saat ini menggunakan teknologi web sehingga untuk menghubungkan ke antarmuka pengguna, perangkat tidak mengharuskan terhubung pada sistem komputer dan web browser yang digunakan.

Kata kunci : Sistem Monitoring, IoT, Smart Tank, Email

PENDAHULUAN

Seiring berjalannya waktu pengelolaan air saat ini sudah semakin modern dengan pemanfaatan internet of things dalam kehidupan sehari-hari. Sebelum adanya sistem monitoring pengelolaan ketinggian dan kekeruhan air terdapat masalah-masalah yang sering muncul. Masalah ini diidentifikasi terjadi pada masyarakat yang mempunyai tempat kos seperti penggunaan air yang boros, banjir, serta seringnya kehabisan air.  
Penggunaan air digunakan pada sektor hortikultura, industri, dan pemanfaatan lokal. Dengan cara ini, pemanfaatan yang efektif dan pengamatan air. Dengan demikian, pelaksanaan kerangka kerja pengendalian air membuat potensi esensial dalam pengaplikasian pada rumah dan penginapan. Penginapan biasanya diberikan tangki air dan diletakkan di atas atap bangunan penginapan. Air dari saluran dipompa ke tangki[1].

Pemanfaatan teknologi saat ini sudah berhasil dikembangkan oleh para peneliti sebelumnya dengan menggunakan mikroprosesor dan proses monitoring yang berbeda. Pada penelitian Alok Kumar (2015) dengan judul “Automatic Water Level Control and Monitoring System using GSM Module”, penelitian tersebut menggunakan mikroprosesor kemudian mengirimkan informasi dengan menggunakan GSM[2]. Lalu pada penelitian Muhammad Firdaus dan Yuniarto (2017) dengan judul “Simulasi Sistem Peringatan Dini Ketinggian Air Sungai Dengan Menggunakan Alarm Dan Sms Gateway Berbasis At-Mega 16
” sistem tersebut menggunakan Mikrokontroller dan memberikan informasi melalui sms gateway[3].

Tinjauan Pustaka

Internet of Things

Internet of Things (IoT), juga disebut Internet Industri, adalah paradigma teknologi baru yang dibayangkan sebagai jaringan global mesin dan perangkat yang mampu berinteraksi satu sama lain[4]. Internet of Things saat ini berkembang menjadi jaringan perangkat dari semua jenis dan ukuran, kendaraan, ponsel pintar, peralatan rumah tangga, mainan, kamera, instrumen medis dan sistem industri, hewan, manusia, bangunan, semua terhubung, semua berkomunikasi & berbagi informasi berdasarkan protokol yang ditetapkan[5]. Internet of Things yang digunakan untuk memantau kondisi apapun dengan menggunakan sistem penginderaan dengan biaya rendah. 
Web Server

Web server adalah perangkat yang menyediakan akses ke fungsi interface pengguna untuk perangkat melalui halaman perangkat web. Jaringan interface pada perangkat memungkinkan akses ke halaman web oleh web browser sehingga pengguna web browser mengakses fungsi antarmuka pengguna untuk perangkat melalui halaman web . Informasi antarmuka pengguna dikemas menggunakan Hyper-Text Markup Language (HTML) dan diangkut sesuai dengan Hyper-Text Transfer Protocol (HTTP). Itu Protokol HTML dan HTTP memungkinkan komunikasi dengan web browser yang ada terlepas dari platform yang mengeksekusi web browser[6].
Raspberry pi 3

Raspberry pi adalah komputer mini berbiaya rendah. Dimungkinkan untuk menghubungkan Monitor PC. Raspberry Pi merupakan komputer kecil yang murah, dapat disesuaikan sepenuhnya dan dapat diprogram dengan dukungan untuk periferal jumlah yang besar dan komunikasi jaringan. Menggunakan teknologi ini, dalam contoh pemantauan dan menentukan kepercayaan API dalam membangun, sistem lengkap, berdasarkan elemen-elemen Web. Keunggulan Raspberry Pi ialah  fleksibilitas dan luas penggunaannya[7].
BMP180

BMP180 adalah sensor tekanan MEMS presisi tinggi untuk aplikasi konsumen. Elektronik ultra-low power, tegangan rendah dari BMP180 dioptimalkan untuk digunakan di ponsel, PDA, perangkat navigasi GPS, dan peralatan outdoor. Dengan noise ketinggian rendah hanya 0,25m pada waktu konversi cepat, BMP180 menawarkan kinerja yang unggul. BMP180 dirancang untuk dihubungkan langsung ke mikrokontroler perangkat seluler melalui bus I2C. BMP180 terdiri dari sensor piezo-resistif, konverter analog ke digital dan unit kontrol dengan E2PROM dan antarmuka I2C serial[8]. 
Turbidity Sensor

Turbidimeter memiliki keunggulan cepat, hemat biaya, dan portabel yang mengukur kekeruhan sampel air yang dikumpulkan dari berbagai sumber daya air alami dan air minum. Dengan sensor yang dirancang, variasi kekeruhan air serendah 0,1 NTU dapat diukur secara akurat dalam nilai kekeruhan mulai dari 0 hingga 400 NTU[9]. Kerja sensor yang dirancang didasarkan pada prinsip hamburan Micro di mana partikel mikro (μ-) yang tersuspensi dalam media air menyebarkan sinyal cahaya yang kuat di sepanjang arah normal sinyal cahaya yang masuk[10]. 
HASIL DAN PEMBAHASAN
Perancangan Hardware

Sistem ini dirancang seperti dilihat pada Gambar 1. Sensor BMP180 untuk mendeteksi ketinggian air. Sensor lain yang diperlukan ialah sensor turbidity untuk mendeteksi kekeruhan air. Mikroprocessor Raspberry Pi 3 berfungsi sebagai otak pengendali sensor dan layanan servernya. Implementasi Web sebagai bagian dari IoT menggunakan Raspberry Pi  sebagai komputer kecil yang murah, dapat disesuaikan sepenuhnya dan dapat diprogram dengan dukungan untuk sejumlah besar periferal dan komunikasi jaringan.
Aplikasi processing menggunakan C++ sebagai aplikasi pemrosesan untuk pemanggilan dan pengiriman data hasil pengcodingan ke putty yang terhubung langsung ke Raspberry Pi 3. Raspberry Pi 3 sebagai server akan mengalokasikan hasil pengambilan data perangkat untuk mengirimkan email  (Send Mail) melalui SMTP (Simple Mail Transfer Protocol). Email setelah diterima di alamat pengirim selanjutnya diteruskan ke alamat penerima.
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Gambar 1. Blok Diagram Sistem Hardware
Perancangan Software
Perancangan software dilakukan dengan menghubungkan ke internet yang berfungsi untuk menyimpan data dan mengirimkan data hasil pengukuran ke email. Pengkodingan dilakukan menggunakan aplikasi netbeans dengan bahasa c++. Kemudian hasil koding dikirimkan ke Raspberry Pi 3 menggunakan putty. Dibawah ini merupakan diagram alir sistem:
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Gambar 2. Blok Diagram Sistem Software
Pengujian Sistem

Hasil Keluaran pada penelitian ini adalah dapat mendeteksi serta memantau ketinggian air dari jarak jauh dan mengirimkan informasi tersebut melalui email. Pengujian sistem ini merupakan satuan sistem yang dilihat dari hasil pengujian sensor dan monitoring  dari web server dengan media komunikasi melalui notifikasi email.
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Gambar 3. Tampilan login awal

Pada gambar 3 merupakan tampilan login awal masuk pada saat ingin mengakses informasi mengenai ketinggian air. Pembuatan user login ini hanya user yang valid atau yang sudah diizinkan mengakses dalam mengetahui proses pengisian tangki air.

Tampilan data yang masuk saat pengujian data pada database adalah seperti berikut
Tabel 1. Pengujian Sensor pada web server
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Berdasarkan tabel 1 yang merupakan pengujian data sensor yang sudah terhubung ke web server. Dilihat dari gambar 4 ialah tampilan grafik dari hasil pengujian sistem yang ada pada sensor.
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Gambar 4. Hasil grafik pengujian di server

Berdasarkan pada gambar 5, hasil yang sudah didapat kemudian akan disimpan didalam web server kemudian web server akan melakukan pemanggilan hasil dari pengalamatan Raspberry Pi 3. Pengiriman email dirancang agar pemberitahuan informasi bisa dikirimkan secara real-time. Berikut hasil notifikasi email yang sudah terhubung langsung dengan perangkat dan sensor.
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Gambar 5. Informasi yang diterima user

Pada gambar 6 yang merupakan notofikasi email berdasarkan hasil pengujian yang telah dilakukan. Email akan berlangsung terus menerus mengirimkan notifikasi kepada pengguna selama ada aktivitas pergerakan air yang terdeteksi oleh sensor BMP180 dan turbidity. 
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Gambar 6. Notifikasi email sukses

KESIMPULAN DAN SARAN
Kesimpulan

Berdasarkan hasil dan analisis yang diperoleh maka dapat disimpulkan bahwa:
1. Sistem monitoring dalam mengirimkan informasi melalui email berfungsi dengan baik. 
2. Penggunaan mikrokontroler dalam pembuatan perangkat yang dasarnya IoT ialah keputusan yang tepat.
3. Metode lain dalam mengelola dan mengakses Raspberry Pi 3 dapat dilakukan dengan bahasa c++ pada fasilitas aplikasi Netbeans.
4. Berdasarkan hasil pengujian tersebut tingkat sensitifitas sensor BMP180 menjadi solusi dan ide bagus dalam pendeteksian ketinggian air.
5. Penerapan smart tank dapat diterapkan dalan lingkungan rumah tangga, industri, dan  rumah kos.
Saran
Berdasarkan penelitian yang telah dilakukan, penggunaan sensor BMP180 bisa menjadi solusi untuk mendeteksi ketinggian air.
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BMP180
DIGITAL PRESSURE SENSOR

Key features.
Pressure range: 300 ...1100hPa (+9000m ... -500m relating to sea level)
‘Supply voltage: 18...36V (Vo)

162V .. 36V (Vooo)
Package: LGA package with metal lid

‘Smallfootprint: ~ 3.6mm x 3.8mm

‘Super-flat: 0.93mm height
Low power: 5uA at 1 sample / sec. in standard mode
Low noise: 0.06hPa (0.5m) in ultra low power mode

0.02hPa (0.17m) advanced resolution mode.

- Temperature measurement ncluded
- FC interface

- Fully calbrated

- Pb-iree, halogen-free and RoHS complant,
msL1

Typical applications.

« Enhancement of GPS navigation (dead-reckoning, slope detection, etc)
« In-and outdoor navigation

« Leisure and sports

« Weather forecast

« Vertical velocty ndicaton (isefsink speec)
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BMP180 general description

The BMP180 is the function compatible successor of the BMPOBS, a new generation of high
precision digital pressure sensors for consumer applications.

“The ulra-low power, low voltage electronics of the BMP180 is optimized for use in mobile phones,
PDAs, GPS navigation devices and outdoor equipment. With a low altude noise of merely 0.25m at
fast conversion time, the BMP180 offers superior performance. The I'C interface allows for easy
system integration with a microcontroller

“The BMP180 i based on piezoesistve technology for EMC robustness, high accuracy and finarty as
well s long term stabily.

Robert Bosch s the world market leader for pressure sensors in automotive applications. Based on
the experience of over 400 millon pressure sensors n the fiel, the BMPISO continues a new
eneration of micro-machined pressure sensors.
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1. Electrical characteristics.
1 not stated othenwise, the given values are +3-Sigma values over temperaturefvokage range in the.

siven operation mode. All values represent the new parts specficaton; additonal solder diift s
shown separately.

Table 1: Operating condltons, output sgnal and mechanical characterstcs
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* The typical value s: 121
** Long term stabilty is specfied inthe full accuracy operating pressure range 0 ... 65°C
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2. Absolute maximum ratings

Table 2: Absolute maximum ratings

= Condtion Mn M nis
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Figure 1 £5D
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3. Operation

3.1 General description

‘The BMPL80 i designed to be connected directly to a microcontroler o a mobile device via the FC:
bus. The pressure and temperature dafa has to be compensated by the calibraion data of the
E*PROM of the BMP180.

3.2 General function a

‘application schematics

The BMP180 consists of a plezo-resistive sensor, an analog to digital converter and a control unit
with E'PROM and a serial 'C nterface. The BMP180 delivers the uncompensated value of pressure:
and temperature. The E'PROM has stored 176 bit of indiidual calibraion data. This s used to
‘compensate offse, temperature dependence and other parameters o the sensor.

 UP = pressure data (16 0 19 bi)
« UT = temperature data (16 bi)
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3.3 Measurement of pressure and temperature

For all calculations presented here an ANSI C code s avalable from Bosch Sensortec (‘BMP180
aen,

“The microconiroller sends a start sequence to start a pressure or temperature measurement. Afier
converting time, the result value (UP or UT, respectivel) can be read via the I'C interface. For
calculating temperature in °C and pressure In hPa, the calbration data has to be used. These
onstanis can be read out from the BMP180 EPROM via the 'C interface at software Inialzation,

The sampling rate can be increased up to 128 samples per second (standard mode) for dynamic
measurement. I this case, 1t s suficient to measure the temperature only once per second and to
use this value for al pressure measurements during the same period.

=

|

ResauT

St pessre

wat depens on mode, seebeow)

ResaUP.

Calcatepessureand]

fempeste sl

Figure 3: Measurement flow BMP180.
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3:3.1 Hardware pressure sampling accuracy modes.
By using diflrent modes the optimum compromise between power consumption, speed and
resolution can be selected, see below tabl.

Table 3: Overview of BMP180 hardware accuracy modes, selected by diver software via the
variable oversampling_seting

Imomal  Comersiontime  Avg.curent @ "o ">

Mode Paameer  umberol  presema Ssmpestn o o
P —— s} w =2

b low power N 1 s 3 o o5
st 1 2 s s o5 oa
ighresouion 2 s 135 7 oo 03
i igh resoton 3 s 55 2 om0z

For further nformation on noise characteristcs see the relevant application note “Noise in pressure
sensor applications”.

All modes can be performed at higher speeds, e.g. up to 128 times per second for standard mode,
with the current consumption increasing proportonally t the sample rate.
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3.32 Software pressure sampling accuracy modes.

For applications where a low noise level is crical, averaging is recommended if the lower bandwidth
s acceptable. Oversampling can be enabled using the software API driver (with OSR = 3).

Table 4: Overview of BMP180 software accuracy mode, selected by drver software via the variable
software_oversampiing_setting

software_ Conversion  Ave curent

oo i %01 e s
P
[N el
A R

3.4 Callbration coefficients

‘The 176 bit E’PROM is parttioned in 11 words of 16 bit each. These contain 11 calibraion
coeficents.  Every sensor module has indvidual coeficients. Before the first calculation of
temperature and pressure, the master reads out the EPROM data.

‘The data communication can be checked by checking that none of the words has the value 0 or
OKFFEF.

Table 5: Calibration coeficents

BMPL80 reg adr
Paametsr MSB Lsa
A owa oue
a2 oac  oup
A osE ou
A om0 om
A om  om
a5 oa oms
o s omr
E] e oms
T
wc oac e
WO oeE o
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35 Calculating pressure and temperature.

“The mode (ulra low power, standard, high, ulra high resolution) can be selected by the variable:
oversampling_settng (0,1, 2, 3) n the C code.

Calculation of true temperature and pressure In steps of 1Pa (= 0.01hPa = 0.01mbar) and
temperature in steps of 0.1°C.

“The following figure shows the detalled algorithm for pressure and temperature measurement.
“This algorithm is avalable to customers as reference C source code (‘8P180_ AP from Bosch

Sensortec and via ts sales and distibuon partners. Please contact your Bosch Sensortec
representative for detalls.
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Figure 4: Algorthm for pressure and temperature measurement
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36 Calculating absolute altitude

With the measured pressure p and the pressure at sea level p, e.g. 1013.25hPa, the alttude in
meters can be calculated with the nternational barometric formula:

i

“Thus, a pressure change of 4p = 1hPa corresponds to 8.43m at sea levl.

Iitude sbove ses evel

EE I R I

Barometrc pressurs [

Figure 5 Transfer function: Alifude over sea level - Baromeric pressure
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37 Calculating pressure at sea level

Wih the measured pressure p and the absolute atude the pressure at sea level can be calculated

»

fy i ™
M aaz0

“Thus, a diference in alttude of Aaltitude = 10m corresponds to 1.2hPa pressure change at sea levl.
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4. Global Memory Map

‘The memory map below shows al exterally accessible data registers which are needed to operate:
BMP180. The left columns show the memory addresses. The columns in the middie depict the
content of each register bit. The colors of the bts indicate whether they are read-only, wrte-only or
read- and witable. The memory is volatie 5o tha the witable content has to be re-witen after each
poweron

Not allregister addresses are shown. These registers are reserved forfurther Bosch factory testing
and trimming.

Il

| 3

Figure 6: Memory map

Measurement control (regster Fah <4:03): Controls measurements. Refer to Figure 6 for usage
defais

Sco (reglster Fah <5»): Startof conversion. The value of this bit stays “1" during conversion and is
reset to 0" after conversion is complete (data registers ar filed).

Oss (register Fah <7:65): controls the oversampling rato ofthe pressure measurement (00b: single,
01b: 2 times, 10b: 4 times, 11b: 8 tmes).

Soft reset (register EOR): Wite only registe. If set to 0x88, will perform the same sequence as
power on reset.

Chipid (register DOR): This value is fixed to 0355 and can be used to check whether
‘communication i functoning.

After conversion, data registers can be read out i any sequence (e MSB first or LS firs). Using a.
burstread is not mandatory.
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5. 1°C Interface

« FCis a digtal two wire interface
« Clock frequencies up to 3.4Mbsec. (FC standard,fast and high-speed mode supported)
« SCL and SDA needs a pul-up resistor, typ. 4.7KORM t0 Vi,

(one resistor each for allthe I°C bus)

‘The FC bus is used to controlthe sensar, to read calibraton data from the E*PROM and to read the
measurement data when AD conversion is finished. SDA (serial data) and SCL (seral clock) have
open-drain outputs.

For detaled FC-bus specifcation please refer to
hitp v ixp comacrobat downoad/iterature/9398/39340011.pdf

5.1FC specification

Table 6: Electical parameters for the C interface:

Parameter Symbol  Min.  Typ  Max  Units
Clock input requency [ 34w
nputiow evel A o 02 VoV
Input igh evel Ve 08 Vooo Veon v
Votage outputlow level
@ Voo = L2V, o = 3mA e 03 v
SDAGnd SCLpulbupresistr  Ross 22 10 kom
SDA sik current
@ Voo =162V, Vo =03V o O @
Startup time afterpowerup, 10 e

before first communication
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5.2 Device and register address

The BMP180 module address is shown below. The LSB of the device address distiguishes
between read (1) and wrte (0) operation, coresponding to address OXEF (read) and OXEE (wrte).

Table 7: BMP180 addresses

AT A6 AS AR A3 A2 AL WR
FISN [ LS IO N I OV

5.3 FC protocol

‘The FC interface protocol has special bus signal conditons. Stat (s), stop (P) and binary data
conditons are shown below. At tart conditon, SCL is high and SDA has a fallng edge. Then the
slave address is sent. Aftr the 7 address bits, the direction control bit RW selects the read or wrte:
operation. When a slave device recognizes that t is being addressed, it should acknowledge by
puling SDA low inthe ninth SCL (ACK) cycl.

At stop conditon, SCL is also high, but SDA has a rising edge. Data must be held stable at SDA
when SCLis high. Data can change value at SDA orly when SCL s low.

Even though Vooo can be powered on before Voo, there is a chance of excessive power
consumption (a few mA) fthis sequence is used, and the state of the output pins is undefined so
that the bus can be locked. Therefore, Voo must be powered before Voo unless the mitations
above are understood and ot crical.

St eSS AW Ao T 3 ED 3
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5.4 Start temperature and pressure measurement

“The timing diagrams to start the measurement of the temperature value UT and pressure value UP
are shown below. After start conditon the master sends the device address wiie, the register
address and the control register data. The BMP180 sends an acknowledgement (ACKS) every 8
data bts when data i received. The master sends a stop conditon afer the last ACKS.

W B e Wy B e W B

Figure 8: Timing diagram for starting pressure measurement.

Abbreviations:
s strt

P Stop

AcKs Acknowledge by Slave
ACKM ‘Acknowledge by Master

NACKM ot Acknowledge by Master

Table 8: Control registers values for diferent internal oversampling_setting (0ss)

Control register value  Max. conversion time

Measurement (vegister address 0xF4) ms1
Temperature oaE a5
o4 a5
oa7s 75
oes 135

ocFs 25
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5.5 Read AD conversion result or E'PROM data

To read out the temperature data word UT (16 bit), the pressure data word UP (16 to 19 bi) and
the EXPROM data proceed as follows:

After the start conditon the master sends the module address wite command and register address.
‘The register address selects the read register:

E'PROM data registers  0XAA to 0xBF
Temperature or pressure value UT or UP 0xF6 (MSE), OXF7 (LS8), optionally 0xF8 (XLSE)

Then the master sends a restart conditon followed by the module address read that wil be
acknowledged by the BIIP180 (ACKS). The BMP180 sends first the 8 MSB, acknowledged by the
master (ACKM), then the 8 LSB. The master sends a ‘not acknowledge" (NACKM) and finally a stop
conditon.

Optionally for ukra high resoluton, the XLSB register with address 0F8 can be read to extend the
16 bit word to up to 19 bit; refer o the application programming interface (AP) software rev. 1.1
(mP1s0_APr, available from Bosch Sensortec).

Modue addvess | [Regiteraddress | | | Modleaddress | | pisgag Lsgeg |
re2d0cEF. 'ADC resu 056
e OGEE .00 ADC resut 05
acks *% % acks Restan ackd o NACKI .

Figure 9: Timing diagram read 16 bit /D conversion result
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6. Package

6.1Pin configuration

Picture shows the device i top view. Device pins are shown here transparently ony fo orentation
purposes.

] L]

Figure 10: Layout pin configuration BMP180

Table 9: Pin configuration EMP180

nNo  Name Function
2 Power supply
3 Digital power supply
s SPl output
5 scL 12C serial bus clock input
5 sDA 12C serial bus data (o 571 1)
7 aND Ground.

* A pin compatible product variant with P! interface is possible upon customer's request. For G
(standard case) CSB and SDO are not used, they have o be leftopen.

Allpins have to be soldered to the PCB for symmetrical stres input even though they are not
connected internaly.
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6.2 Outline dimensions.

‘The sensor housing is a 7Pin LGA package with metal . It dimensions are 3.60mim (0.1 ) x
3.80mm (20.1 mm) x 0.93mm (£0.07 ).

Note: Al dimensions are in mm.

6.2.1 Bottom view

BOTTOM VIEW
Figure 11: Bottom view BMP180
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6.3 Molsture sensitivity level and soldering

‘The BMP180 is classified MSL 1 (moisture sensitviy level) according to IPGUEDEC standards J-
'STD-020D and J-STD-033A.

The device can be soldered Pb-free with a peak temperature of 260°C for 20 1040 sec. The
minimum height of the solder after reflow shall be at least 50um. This is required for good
‘mechanical decoupling between the sensor device and the printed circit board (PCE).

To ensure good solder-ablty, the devices shallbe stored at room temperature (20°C).

‘The soldering process can lead to an ofset shft

6.4 RoHS compliancy

The BMP180 sensor meets the requirements of the EC directive "Restricton of hazardous
substances (RoHS)', please refer also to:

"Directive 2011/6/EU of the European Pariament and of the Council of 8 June 2011 on the
restiction of the use of certain hazardous substances n electrical and electronic equipment-

The BMP180 sensor s also halogen-fee.

6.5 Mounting and assembly recommendations
In order to achieve the specified performance for you design, the following recommendations and the
“Handing, soldering & mounting instructions BMP180" should be taken into consideration when
mounting a pressure sensor on a printed-ciruit board (PCB):

« The clearance above the metal Id shal be 0.mm at minimu.

« For the device housing appropriate venting needs to be provided in case the ambient
pressure shall be measred.

« Liquids shallnot come into direct contact with the device.

« Duing operation the sensor is sensitive to ight, which can infuence the accuracy of the
measurement (photo-current of sicon).

« The BMP180 shall not the placed close the fast heating part. In case of gradients > 3°C/sec.
itis recommended to folow Bosch Sensortec application note ANPOO, Correction of errors
induced by fast temperature changes". Please contact your Bosch Sensortec representafive
for detais
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7. Legal disclaimer
7.1 Engineering samples

Engineering Samples are marked with an asterisk (") or (e). Samples may vary from the valid
technical specifcations of the product series contained in this data sheet. They are therefore not
intended or fitfor resale to third parties or for use in end producls. Their sole purpose s Intemal
client testing. The testing of an engineering sample may in no way replace the testing of a product
series. Bosch Sensortec assumes no liabilty fo the use of engineering samples. The Purchaser
shallindemniy Bosch Sensorte from all claims arsing from the use of engincering samples.

7.2 Product use

Bosch Sensortec products are developed for the consumer goods industry. They may only be used
within the parameters of this product data sheet. They are ot fit for use in fe-sustaining or securty
sensiive systems. Securty sensitve systems are those for which a malfunction s expected to lead
to bodly harm or signficant property damage. In addition, they are not fit for use i products which
Interact with motor vehicl systems.

‘The resale and/or use of products are at the purchaser's own risk and his own responsibity. The
‘examination offitness for the ntended use s the sole responsibilty of the Purchaser.

“The purchaser shall indemnify Bosch Sensortec from all third party claims arising from any product
use not covered by the parameters of this product data sheet or not approved by Bosch Sensortec
and reimburse Bosch Sensorte for allcosts n connection with sch claims.

‘The purchaser must monitor the market for the purchased products, partculaly with regard to
product safey, and inform Bosch Sensortec without delay of all securty relevant inciders.

7.3 Application examples and hints

Wih respect to any examples or hints given herein, any typlcal values stated herein and/or any
nformation regarding the application of the device, Bosch Sensortec hereby disclaims any and al
waranties and libiltes of any kind, including without mitation warrantis.of non-infringement of
intellectual property rights or copyrights of any third party. The information given in this document
shallin no event be regarded as a guarantee of conditions or characteristcs. They are provided for
ilustrative purposes only and no evaluation regarding infringement of inteliectual property rights or
copyrights or regarding functionality, performance or error has been made.
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Introduction

Datasheet Turbidity
The  gravity arduino turbidity sensor detects water quality by measuring the levels of turbidity. It uses light to detect suspended particles in water by measuring the light transmittance and scattering rate, which changes with the amount of total suspended solids (TSS) in water. As the TTS increases, the liquid turbidity level increases. Turbidity sensors are used to measure water quality in rivers and streams, wastewater and effluent measurements, control instrumentation for settling ponds, sediment transport research and laboratory measurements. This liquid sensor provides analog and digital signal output modes. The threshold is adjustable when in digital signal mode. You can select the mode according to your MCU.

Specification
     Operating Voltage: 5V DC

     Operating Current: 40mA (MAX)

     Response Time : <500ms

     Insulation Resistance: 100M (Min)

     Output Method:

o Analog output: 0-4.5V

o
Digital Output: High/Low level signal (you can adjust the threshold value by adjusting the potentiometer)

     Operating Temperature: 5℃~90℃
     Storage Temperature: -10℃~90℃
     Weight: 30g

     Adapter Dimensions: 38mm*28mm*10mm/1.5inches *1.1inches*0.4inches

Connection Diagram
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Interface Description:
1.   "D/A" Output Signal Switch

1.   "A": Analog Signal Output, the output value will decrease when in liquids with a high turbidity

2.   "D": Digital Signal Output, high and low levels, which can be adjusted by the threshold potentiometer

2.   Threshold  Potentiometer:  you  can  change  the  trigger  condition  by  adjusting  the threshold potentiometer in digital signal mode.

This is a reference chart for the mapping from the output voltage to the NTU according to different temperature. e.g. If you leave the sensor in the pure water, that is NTU < 0.5, it

should output “4.1±0.3V” when temperature is 10~50℃.
NOTE: In the diagram, the unit measuring turbidity is shown as NTU, also it is known as
JTU (Jackson Turbidity Unit), 1JTU = 1NTU = 1 mg/L.
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Overview
The Raspberry Pi 3 Model B+ is the latest product in the Raspberry Pi 3 range, boasting a 64-bit quad core  processor running at 1.4 GHz, dual-band 2.4 GHz and 5 GHz wireless LAN, Bluetooth 4.2/BLE, faster Ethernet, and PoE capability via a separate PoE HAT

The dual-band wireless LAN comes with modular compliance certification, allowing the board to be designed into end products with significantly reduced wireless LAN compliance testing, improving both cost and time to market.
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The Raspberry Pi 3 Model B+ maintains the same mechanical footprint as both the Raspberry Pi 2 Model B and the Raspberry Pi 3 Model B.
Specifications
Processor:
Memory: Connectivity:
Access:
Video & sound:
Multimedia:
SD card support: Input power:
Environment: Compliance:
Production lifetime:

Broadcom BCM2837B0, Cortex-A53
64-bit SoC @ 1.4 GHz

1GB LPDDR2 SDRAM
2.4 GHz and 5 GHz IEEE 802.11.b/g/n/ac wireless
LAN, Bluetooth 4.2, BLE

Gigabit Ethernet over USB 2.0 (maximum throughput
300 Mbps)
4 × USB 2.0 ports
Extended 40-pin GPIO header
1 × full size  HDMI MIPI DSI display port MIPI CSI camera port
4 pole stereo output and composite video port
H.264, MPEG-4 decode (1080p30); H.264 encode
(1080p30); OpenGL ES 1.1, 2.0 graphics
Micro SD format for loading operating system and data storage
5 V/2.5 A DC via micro USB connector
5 V DC via GPIO header
Power  over Ethernet (PoE)–enabled (requires separate PoE HAT)

Operating temperature, 0–50 °C

For a full list of local and regional product approvals, please visit www.raspberrypi.org/products/raspberry - pi-3-model-b+
The Raspberry Pi 3 Model B+ will remain in production until at least January 2023.

Physical specifications
Warnings
This product should only be connected to an external power supply  rated at 5 V/2.5 A DC. Any external power supply  used with the Raspberry Pi 3 Model B+ shall comply with relevant regulations and standards applicable in the country of intended use.
This product should be operated in a well-ventilated environment and, if used inside  a case, the case should not be covered.
Whilst in use, this product should be placed on a stable, flat, non-conductive surface and should not be
contacted by conductive items.
The connection of incompatible devices to the GPIO connection may affect compliance, result in damage to the unit, and invalidate the warranty.
All peripherals used with this product should comply with relevant standards for the country of use  and be marked accordingly to ensure that  safety and performance requirements are met. These articles include but are not limited to keyboards, monitors, and mice when used in conjunction with the Raspberry Pi.
The cables and connectors of all peripherals used with this product must have adequate insulation so that relevant safety requirements are met.
Safety instructions
To avoid malfunction of or damage to this product, please observe  the following:
Do not expose to water  or moisture, or place on a conductive surface whilst in operation.
Do not expose to heat from any source; the Raspberry Pi 3 Model B+ is designed for reliable operation at normal ambient temperatures.
Take care whilst handling to avoid mechanical or electrical damage to the printed circuit board and connectors. Whilst it is powered, avoid handling the printed circuit board, or only handle it by the edges to minimise the
risk of electrostatic discharge damage.
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