// Gespeichert unter E1800 PIO Teensy Test 11
// =====================================================
//   Teensy 4.1 – PIO1200 / E1800 Steuerung
//   Vollständige SET + READ Version
//   Mit Rücklesen von Gerät, Gruppe, Einstellnummer
// =====================================================

// -----------------------------
// Steuerleitungen laut deiner Verdrahtung
// -----------------------------
const int PIN_NEG   = 17;   // NEG
const int PIN_AR    = 37;   // AR
const int PIN_SHIFT = 16;   // SHIFT
const int PIN_IMP   = 38;   // IMP
const int PIN_QS    = 19;   // QS (muss HIGH sein)

// -----------------------------
// SET-Bits laut deiner Teensy-Liste
// -----------------------------
const int DEV_PINS[5] = {5, 4, 3, 2, 18};        // Gerätebits
const int GRP_PINS[6] = {11, 10, 9, 8, 7, 6};    // Gruppenbits
const int NUM_PINS[4] = {15, 14, 13, 12};        // Einstellnummer

// -----------------------------
// READ-Bits laut deiner Teensy-Liste
// -----------------------------
const int READ_DEV[5] = {24, 23, 22, 21, 20};    // Rückmelde Gerätebits
const int READ_GRP[5] = {29, 28, 27, 26, 25};    // Rückmelde Gruppenbits
const int READ_NUM[4] = {33, 32, 31, 30};        // Rückmelde Einstellnummer

void setup() {
  Serial.begin(115200);
  while (!Serial) {}

  // QS muss HIGH sein
  pinMode(PIN_QS, OUTPUT);
  digitalWrite(PIN_QS, HIGH);

  // NEG, AR, SHIFT
  pinMode(PIN_NEG, OUTPUT);
  digitalWrite(PIN_NEG, HIGH);

  pinMode(PIN_AR, OUTPUT);
  digitalWrite(PIN_AR, LOW);

  pinMode(PIN_SHIFT, OUTPUT);
  digitalWrite(PIN_SHIFT, LOW);

  // IMP
  pinMode(PIN_IMP, INPUT_PULLUP);

  // SET-Bits
  for (int i = 0; i < 5; i++) pinMode(DEV_PINS[i], OUTPUT);
  for (int i = 0; i < 6; i++) pinMode(GRP_PINS[i], OUTPUT);
  for (int i = 0; i < 4; i++) pinMode(NUM_PINS[i], OUTPUT);

  // READ-Bits
  for (int i = 0; i < 5; i++) pinMode(READ_DEV[i], INPUT_PULLUP);
  for (int i = 0; i < 5; i++) pinMode(READ_GRP[i], INPUT_PULLUP);
  for (int i = 0; i < 4; i++) pinMode(READ_NUM[i], INPUT_PULLUP);

  Serial.println("Teensy PIO1200 bereit (SET + READ vollständig)");
}

// =====================================================
// SET – Gerätebits
// =====================================================
void setDevice(int d) {
  digitalWrite(DEV_PINS[0], (d & 16) ? HIGH : LOW);
  digitalWrite(DEV_PINS[1], (d & 8)  ? HIGH : LOW);
  digitalWrite(DEV_PINS[2], (d & 4)  ? HIGH : LOW);
  digitalWrite(DEV_PINS[3], (d & 2)  ? HIGH : LOW);
  digitalWrite(DEV_PINS[4], (d & 1)  ? HIGH : LOW);
}

// =====================================================
// SET – Gruppenbits
// =====================================================
void setGroup(int g) {
  digitalWrite(GRP_PINS[0], (g & 32) ? HIGH : LOW);
  digitalWrite(GRP_PINS[1], (g & 16) ? HIGH : LOW);
  digitalWrite(GRP_PINS[2], (g & 8)  ? HIGH : LOW);
  digitalWrite(GRP_PINS[3], (g & 4)  ? HIGH : LOW);
  digitalWrite(GRP_PINS[4], (g & 2)  ? HIGH : LOW);
  digitalWrite(GRP_PINS[5], (g & 1)  ? HIGH : LOW);
}

// =====================================================
// SET – Einstellnummer
// =====================================================
void setNumber(int n) {
  digitalWrite(NUM_PINS[0], (n & 8) ? HIGH : LOW);
  digitalWrite(NUM_PINS[1], (n & 4) ? HIGH : LOW);
  digitalWrite(NUM_PINS[2], (n & 2) ? HIGH : LOW);
  digitalWrite(NUM_PINS[3], (n & 1) ? HIGH : LOW);
}

// =====================================================
// NEG-Puls
// =====================================================
void negPulse() {
  digitalWrite(PIN_NEG, LOW);
  delayMicroseconds(200);
  digitalWrite(PIN_NEG, HIGH);
}

// =====================================================
// SET – Kompletter Befehl
// =====================================================
void executeCommand(int dev, int grp, int num) {

  setDevice(dev);
  setGroup(grp);
  setNumber(num);

  delayMicroseconds(200);
  negPulse();
  delayMicroseconds(200);

  Serial.println("OK");
}

// =====================================================
// READ – Rückmeldung (Gerät + Gruppe + Einstellnummer)
// =====================================================
void readValue(int dev, int grp, int num) {

  // Gerät + Gruppe setzen
  setDevice(dev);
  setGroup(grp);

  // READ verwendet IMMER Nummer 0
  setNumber(0);

  delayMicroseconds(200);

  // WICHTIG: READ-Pins neu als INPUT setzen
  for (int i = 0; i < 5; i++) pinMode(READ_DEV[i], INPUT_PULLUP);
  for (int i = 0; i < 5; i++) pinMode(READ_GRP[i], INPUT_PULLUP);
  for (int i = 0; i < 4; i++) pinMode(READ_NUM[i], INPUT_PULLUP);

  // AR Impuls
  digitalWrite(PIN_AR, HIGH);
  delayMicroseconds(120);
  digitalWrite(PIN_AR, LOW);

  // SHIFT Impuls
  digitalWrite(PIN_SHIFT, HIGH);
  delayMicroseconds(120);
  digitalWrite(PIN_SHIFT, LOW);

  // IMP warten
  unsigned long t0 = micros();
  while (digitalRead(PIN_IMP) == HIGH) {
    if (micros() - t0 > 3000) {
      Serial.println("ERR");
      return;
    }
  }

  delayMicroseconds(2500);

  // Gerätebits lesen
  int gnr = 0;
  gnr |= (digitalRead(READ_DEV[0]) << 4);
  gnr |= (digitalRead(READ_DEV[1]) << 3);
  gnr |= (digitalRead(READ_DEV[2]) << 2);
  gnr |= (digitalRead(READ_DEV[3]) << 1);
  gnr |= (digitalRead(READ_DEV[4]) << 0);

  // Gruppenbits lesen
  int grpNr = 0;
  grpNr |= (digitalRead(READ_GRP[0]) << 4);
  grpNr |= (digitalRead(READ_GRP[1]) << 3);
  grpNr |= (digitalRead(READ_GRP[2]) << 2);
  grpNr |= (digitalRead(READ_GRP[3]) << 1);
  grpNr |= (digitalRead(READ_GRP[4]) << 0);

  // Einstellnummer lesen
  int est = 0;
  est |= (digitalRead(READ_NUM[0]) << 3);
  est |= (digitalRead(READ_NUM[1]) << 2);
  est |= (digitalRead(READ_NUM[2]) << 1);
  est |= (digitalRead(READ_NUM[3]) << 0);

  Serial.print("Geraet=");
  Serial.print(gnr);
  Serial.print(" Gruppe=");
  Serial.print(grpNr);
  Serial.print(" Nummer=");
  Serial.println(est);
}

// =====================================================
// LOOP – Parser
// =====================================================
void loop() {
  if (!Serial.available()) return;

  String cmd = Serial.readStringUntil('\n');
  cmd.trim();

  String upper = cmd;
  upper.toUpperCase();

  if (upper.startsWith("READ ")) {
    int p1 = upper.indexOf(' ');
    int p2 = upper.indexOf(' ', p1 + 1);
    int p3 = upper.lastIndexOf(' ');

    int dev = upper.substring(p1 + 1, p2).toInt();
    int grp = upper.substring(p2 + 1, p3).toInt();
    int num = upper.substring(p3 + 1).toInt();

    readValue(dev, grp, num);
    return;
  }

  if (upper.startsWith("CMD ")) {
    int p1 = upper.indexOf(' ');
    int p2 = upper.indexOf(' ', p1 + 1);
    int p3 = upper.lastIndexOf(' ');

    int dev = upper.substring(p1 + 1, p2).toInt();
    int grp = upper.substring(p2 + 1, p3).toInt();
    int num = upper.substring(p3 + 1).toInt();

    executeCommand(dev, grp, num);
    return;
  }

  Serial.println("ERR");
}


