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LAMPIRAN 

Lampiran 1 Dokumentasi Pengujian Alat 
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Lampiran 2 Pemrograman 

#include <LiquidCrystal_I2C.h> 

#include <driver/rmt.h> 

#include <driver/dac.h> 

 

/* --- CHANGEABLE VARIABLE --- */ 

/* Comment this out to disable prints and save space */ 

#define BLYNK_PRINT Serial 

#define DEBUG_SERIAL true //True jika ingin melakukan debugging lewat 

serial monitor 

 

/* Fill in information from Blynk Device Info here */ 

#define BLYNK_TEMPLATE_ID "TMPL6t7d3a2Kd" 

#define BLYNK_TEMPLATE_NAME "Monitoring" 

#define BLYNK_AUTH_TOKEN "CvkjS3XdishR_SJgUGVSBZuCNlXdaC8e" 

// #define BLYNK_TEMPLATE_ID "TMPL6IBV_ccij" 

// #define BLYNK_TEMPLATE_NAME "Surge Counter" 

// #define BLYNK_AUTH_TOKEN "zcGnL0SKwGzpPVJZ3tuptpNB0-TqEG_4" 

 

// Your WiFi credentials. 

// Set password to "" for open networks. 

// char ssid[] = "ZAYN"; 

// char pass[] = "10072024"; 

char ssid[] = "Galaxy A02s7631"; 

char pass[] = "qwerty989"; 

// Your WiFi credentials. 

// Set password to "" for open networks. 

// char ssid[] = "Qiyan"; 

// char pass[] = "123456789"; 

 

const unsigned long publishInterval = 30000; // periode publish 

const int LCDUpdate = 500; //periode update lcd 

const unsigned long backlightTimeout = 2500; // 2 detik maks nyala backlight 
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const unsigned long connectTimeout = 30000;  // 10 detik maksimum koneksi 

 

// Konfigurasi RMT 

#define RMT_RX_CHANNEL    RMT_CHANNEL_0 

#define RMT_RX_GPIO       GPIO_NUM_35 

#define DAC_PIN           DAC_CHANNEL_2 

 

#define RMT_CLK_DIV       80   // 1 tick = 1 µs 

#define RMT_MEM_BLOCK     1 

 

//volatile int cnt = 0;   // counter asli, naik tiap pulsa 

bool ledState = LOW;    // opsional: toggle LED debug 

/* --- END OF CHANGEABLE VARIABLE --- */ 

 

/* --- LIBRARY --- */ 

#include "DHTesp.h" 

#include "esp_wifi.h" 

#include <LiquidCrystal_I2C.h> 

#include <Ticker.h> 

#include <WiFi.h> 

#include <WiFiClient.h> 

#include <BlynkSimpleEsp32.h> 

 

#define DHTPIN 2 

#define VOLTAGEPIN 35 

 

/* --- OBJECT --- */ 

DHTesp dht; 

LiquidCrystal_I2C lcd(0x27, 16, 2); 

 

volatile bool signalHigh = false; 

volatile bool prevSignalHigh = false; 
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volatile float temp = 0.0, hum = 0.0; 

volatile long cnt_container = 0; 

volatile long cnt_synced = 0; 

volatile long count = 0; 

volatile bool syncDone = false; 

bool connected = false; 

bool inLightSleep = false; 

bool fromDashboard = false; 

unsigned long publishDoneAt = 0; 

bool lcdActive = true; 

unsigned long lastValueChange = 0; 

volatile int stableHighCount = 0; 

volatile int stableLowCount = 0; 

float lastTemp = -999; 

float lastHum = -999; 

int lastCNT = -1; 

 

 

/* --- TIMING --- */ 

unsigned long lastLCDUpdate = 0; 

unsigned long lastPublishTime = 0; 

static unsigned long lastPCNTLog = 0; 

 

/* --- Multitasking --- */ 

Ticker dhtTicker; 

 

hw_timer_t *adcTimer = NULL; 

portMUX_TYPE timerMux = portMUX_INITIALIZER_UNLOCKED; 

 

/* --- FINITE STATE MACHINE --- */ 

enum State { 

  CONNECTING, 
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  PUBLISHING, 

  SLEEPING 

}; 

 

State currentState, lastState = CONNECTING; 

unsigned long stateStartTime = 0; 
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/* Final PCNT + FreeRTOS (refactored) 

   Perbaikan sinkronisasi antara PCNT (ESP32) dan Blynk dashboard. 

   Strategy: 

   - maintain pcnt_total: monotonic total derived from PCNT unit (never decreased 

except when server has larger value) 

   - protect shared variables with portMUX 

   - on Blynk sync: if server > local -> adopt server; if server < local -> push local 

to server 

   - display 'count' = pcnt_total for publishing/display 

*/ 

 

#include "Header.h" 

#include <driver/pcnt.h> 

#include <driver/dac.h> 

#include "freertos/FreeRTOS.h" 

#include "freertos/task.h" 

#include "esp_attr.h" 

 

// ====== PCNT config ====== 

#define PCNT_INPUT_SIG_IO   GPIO_NUM_35 

#define PCNT_UNIT_USED      PCNT_UNIT_0 

#define PCNT_CHANNEL_USED   PCNT_CHANNEL_0 

 

// DAC reference 

#define DAC_VAL             8 

 

// Filter noise (pulse < 2us akan diabaikan) 

const float MIN_PULSE_US = 5.0; 

 

// --- shared state (Header.h should declare extern where appropriate) --- 

// We'll assume Header.h declares: 

//   volatile uint32_t cnt_synced; // last server acknowledged total (optional) 

//   volatile uint32_t count;      // exposed count (for display/publish) 
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//   volatile bool syncDone; 

//   float temp, hum; 

//   ... etc 

 

// Internal: raw last counter read from PCNT (signed 16-bit as pcnt returns 

int16_t) 

volatile int16_t lastPCNTRaw = 0; 

// Monotonic total derived from PCNT deltas (never decreases except when 

adopting server larger) 

volatile uint32_t pcnt_total = 0; 

 

// Protect shared counter updates between tasks 

portMUX_TYPE cntMux = portMUX_INITIALIZER_UNLOCKED; 

 

// ====== PCNT setup ====== 

void setupPCNT() { 

  pcnt_config_t pcnt_config = {}; 

  pcnt_config.pulse_gpio_num = PCNT_INPUT_SIG_IO; 

  pcnt_config.ctrl_gpio_num = PCNT_PIN_NOT_USED; 

  pcnt_config.unit = PCNT_UNIT_USED; 

  pcnt_config.channel = PCNT_CHANNEL_USED; 

  pcnt_config.pos_mode = PCNT_COUNT_INC;   // Count rising edge 

  pcnt_config.neg_mode = PCNT_COUNT_DIS;   // Abaikan falling edge 

  pcnt_config.lctrl_mode = PCNT_MODE_KEEP; 

  pcnt_config.hctrl_mode = PCNT_MODE_KEEP; 

  pcnt_config.counter_h_lim = 32767; 

  pcnt_config.counter_l_lim = 0; 

 

  pcnt_unit_config(&pcnt_config); 

 

  // Filter untuk noise < MIN_PULSE_US 

  uint16_t filter_ticks = (uint16_t)(MIN_PULSE_US * 80.0 + 0.5); // 80 MHz 

base clk (approx) 
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  if (filter_ticks < 1) filter_ticks = 1; 

  pcnt_set_filter_value(PCNT_UNIT_USED, filter_ticks); 

  pcnt_filter_enable(PCNT_UNIT_USED); 

 

  pcnt_counter_pause(PCNT_UNIT_USED); 

  pcnt_counter_clear(PCNT_UNIT_USED); 

 

  // initialize last raw reading to 0 (will be re-read in loop soon) 

  lastPCNTRaw = 0; 

  pcnt_counter_resume(PCNT_UNIT_USED); 

} 

 

/* === utility: compute delta between two int16_t PCNT reads, handling wrap 

=== 

   PCNT counter configured 0..32767. Since we only count up, delta should be 

>=0, 

   but if PCNT wrapped due to hitting limit, we handle forward wrap by adding 

32768. 

*/ 

static int32_t pcnt_compute_delta(int16_t last_raw, int16_t now_raw) { 

  int32_t delta = (int32_t)now_raw - (int32_t)last_raw; 

  // if negative and magnitude indicates wrap-around forward (e.g. last near top) 

  if (delta < 0) { 

    // assume forward wrap: add (counter_range + 1) 

    delta += 32768; // since counter range 0..32767 

  } 

  return delta; // should be >= 0 

} 

 

/* === Blynk Virtual Write Handler === 

   V2: authoritative server total (dashboard). 

   Merge logic: 

   - If serverValue > localTotal -> adopt serverValue (maybe someone updated 

server externally) 
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   - If serverValue < localTotal -> server is behind -> set flag so PUBLISHING 

sends our local total back to server 

*/ 

BLYNK_WRITE(V2) { 

  uint32_t serverValue = (uint32_t) param.asInt(); 

 

  portENTER_CRITICAL(&cntMux); 

  uint32_t localTotal = pcnt_total; 

  if (serverValue > localTotal) { 

    // server has bigger value -> adopt it (to avoid roll-back surprises) 

    pcnt_total = serverValue; 

    count = pcnt_total; 

    cnt_synced = serverValue; 

    // reset publish flag (we already in sync with server) 

    syncDone = true; 

  } else if (serverValue < localTotal) { 

    // server behind -> we'll make sure to publish localTotal on next publish 

    // but still record server value as last seen 

    cnt_synced = serverValue; 

    // do NOT reduce pcnt_total; keep our local accurate higher value 

    // mark syncDone so state machine can proceed (we'll push our local value 

when publishing) 

    syncDone = true; 

  } else { 

    // equal 

    cnt_synced = serverValue; 

    syncDone = true; 

  } 

  portEXIT_CRITICAL(&cntMux); 

} 

 

/* === DHT read === */ 

void readDHT() { 
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  TempAndHumidity data = dht.getTempAndHumidity(); 

  if (dht.getStatus() == 0) { 

    // use portMUX only if temp/hum are shared; assume they're safe 

    temp = data.temperature; 

    hum = data.humidity; 

  } 

} 

 

/* === LCD helper === */ 

void printStatusLCD(const String &line1, const String &line2 = "") { 

  lcd.clear(); 

  lcd.setCursor(0, 0); 

  lcd.print(line1.substring(0, 16)); 

  lcd.setCursor(0, 1); 

  lcd.print(line2.substring(0, 16)); 

} 

 

/* === Setup === */ 

void setup() { 

  if (DEBUG_SERIAL) { 

    Serial.begin(115200); 

    delay(1500); 

  } 

 

  pinMode(VOLTAGEPIN, INPUT); 

 

  // DAC hampir 0V (Vref op-amp) 

  dac_output_enable(DAC_CHANNEL_2); // GPIO26 

  dac_output_voltage(DAC_CHANNEL_2, DAC_VAL); 

 

  lcd.init(); 

  lcd.backlight(); 
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  printStatusLCD("Surge Counter", "Init..."); 

 

  dht.setup(DHTPIN, DHTesp::DHT11); 

  dhtTicker.attach(5.0, readDHT); 

 

  // Start PCNT 

  setupPCNT(); 

 

  // Read an initial PCNT snapshot to initialize lastPCNTRaw 

  { 

    int16_t snapshot = 0; 

    pcnt_get_counter_value(PCNT_UNIT_USED, &snapshot); 

    lastPCNTRaw = snapshot; 

    // pcnt_total stays 0 initially (unless you want to persist across resets) 

    pcnt_total = 0; 

    count = (uint32_t) pcnt_total; 

    cnt_synced = 0; 

    syncDone = false; 

  } 

 

  // Start network & Blynk (core 1) 

  WiFi.mode(WIFI_STA); 

  WiFi.begin(ssid, pass); 

  Blynk.config(BLYNK_AUTH_TOKEN); 

  Blynk.connect(); // non-blocking 

 

  stateStartTime = millis(); 

} 

 

/* === Loop (core 1) === */ 

void loop() { 

  Blynk.run(); // keep Blynk alive 
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  unsigned long now = millis(); 

 

  // 1) Periodically read PCNT and accumulate into pcnt_total every LCDUpdate 

ms 

  static unsigned long lastPCNTUpdate = 0; 

  if (now - lastPCNTUpdate >= LCDUpdate) { 

    int16_t rawNow = 0; 

    pcnt_get_counter_value(PCNT_UNIT_USED, &rawNow); 

 

    // compute delta safely 

    int32_t delta = pcnt_compute_delta((int16_t) lastPCNTRaw, (int16_t) 

rawNow); 

    lastPCNTRaw = rawNow; 

 

    // update monotonic total in critical section 

    portENTER_CRITICAL(&cntMux); 

    pcnt_total += (uint32_t) delta; // pcnt_total is monotonic 

    // keep count in sync for display/publish 

    count = pcnt_total; 

    portEXIT_CRITICAL(&cntMux); 

 

    // Also update LCD values (but avoid blocking) 

    // show only when changed to reduce flicker 

    if (currentState != PUBLISHING) { 

      static float lastTemp = NAN; 

      static float lastHum = NAN; 

      static uint32_t lastDisplayCount = UINT32_MAX; 

      if (temp != lastTemp || hum != lastHum || count != lastDisplayCount || 

currentState != lastState) { 

        printStatusLCD( 

          "T:" + String(temp, 2) + " H:" + String(hum, 2), 

          "Counter: " + String(count) 

        ); 
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        lcd.backlight(); 

        lcdActive = true; 

        lastValueChange = now; 

 

        lastTemp = temp; 

        lastHum  = hum; 

        lastDisplayCount = count; 

        lastState = currentState; 

      } 

    } 

    lastPCNTUpdate = now; 

  } 

 

  // 2) Backlight auto-off 

  if (lcdActive && (now - lastValueChange >= backlightTimeout)) { 

    // lcd.noBacklight(); // optional 

    lcdActive = false; 

  } 

 

  // 3) Serial log setiap 1 detik 

  static unsigned long lastSerialLog = 0; 

  if (now - lastSerialLog >= 1000) { 

    lastSerialLog = now; 

    int16_t snapshotCnt = 0; 

    pcnt_get_counter_value(PCNT_UNIT_USED, &snapshotCnt); 

    portENTER_CRITICAL(&cntMux); 

    uint32_t localTotal = pcnt_total; 

    uint32_t lastSynced = cnt_synced; 

    uint32_t dispCount = count; 

    portEXIT_CRITICAL(&cntMux); 

 

    Serial.printf("[LOG] RawPCNT=%d, pcnt_total=%u, Synced=%u, 

Count=%u\n", 
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                  snapshotCnt, (unsigned) localTotal, (unsigned) lastSynced, (unsigned) 

dispCount); 

  } 

 

  // 4) State machine (CONNECTING, PUBLISHING, SLEEPING) 

  switch (currentState) { 

    case CONNECTING: 

      if (WiFi.status() == WL_CONNECTED) { 

        if (!Blynk.connected()) { 

          Blynk.connect(); 

        } else { 

          Blynk.run(); 

          // Force a sync from server to get remote authoritative value 

          if (!syncDone) { 

            Blynk.syncVirtual(V2); 

            stateStartTime = now; 

          } 

          // wait until syncDone or timeout 

          if (syncDone || (now - stateStartTime > 2000)) { 

            currentState = PUBLISHING; 

            stateStartTime = now; 

          } 

        } 

      } else if (now - stateStartTime > connectTimeout) { 

        currentState = SLEEPING; 

        stateStartTime = now; 

      } 

      break; 

 

    case PUBLISHING: { 

      // prepare data snapshot 

      uint32_t snapshotTotal; 

      portENTER_CRITICAL(&cntMux); 
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      snapshotTotal = pcnt_total; 

      portEXIT_CRITICAL(&cntMux); 

 

      String alldata = String(round(temp * 100) / 100) + ";" + 

                       String(round(hum * 100) / 100) + ";" + 

                       String(snapshotTotal); 

 

      Blynk.virtualWrite(V0, temp); 

      Blynk.virtualWrite(V1, hum); 

 

      // Merge/publish logic: 

      // - If server (cnt_synced) < local snapshotTotal -> push our local to V2 (server 

behind) 

      // - Else server >= local -> still write count (keeps dashboard in sync) 

      // In practice always write snapshotTotal; additionally, if server was behind we 

will overwrite it. 

      Blynk.virtualWrite(V2, (int) snapshotTotal); 

      Blynk.virtualWrite(V3, alldata); 

 

      printStatusLCD("Publish OK", "Tunggu..."); 

      lcd.backlight(); 

      lcdActive = true; 

      lastValueChange = now; 

 

      // After short delay, disconnect and go to sleep 

      if (publishDoneAt == 0) publishDoneAt = now; 

      if (now - publishDoneAt >= 500) { 

        // record that we've pushed server-acknowledged value 

        portENTER_CRITICAL(&cntMux); 

        cnt_synced = snapshotTotal; 

        syncDone = true; // we've published 

        portEXIT_CRITICAL(&cntMux); 
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        Blynk.disconnect(); 

        WiFi.disconnect(false); 

        WiFi.mode(WIFI_OFF); 

        esp_wifi_stop(); 

        btStop(); 

 

        publishDoneAt = 0; 

        stateStartTime = now; 

        currentState = SLEEPING; 

        Serial.printf("[Published] snapshotTotal=%u\n", (unsigned) snapshotTotal); 

      } 

    } break; 

 

    case SLEEPING: 

      if (now - stateStartTime >= publishInterval) { 

        // wake up wifi & blynk and reconnect 

        WiFi.disconnect(true); 

        WiFi.mode(WIFI_STA); 

        esp_wifi_start(); 

        WiFi.begin(ssid, pass); 

        Blynk.config(BLYNK_AUTH_TOKEN); 

        Blynk.connect(); 

 

        stateStartTime = now; 

        currentState = CONNECTING; 

        syncDone = false; // request a fresh sync on connect 

      } 

      break; 

  } 

} 
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Lampiran 3 Datasheet 
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