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#include "msp430f2350.h" 
#include <intrinsics.h> 
#include "./Defines/TI_CC_spi.h" 
#include "./Defines/TI_CC_msp430.h" 
#include "./Defines/TI_CC_hardware_board.h" 
#include "./Defines/TI_CC_CC1100-CC2500.h" 
#include "./main.h" 
#include "./Radio/radio.h" 
#include "./Defines/include.h" 
// this indicates if the device tries to decode the  DATA after being awakened or not 
#define PLUS_DATA_RECEIVER 
#define STATE_RX 0 
#define STATE_TX 1 
 
extern char paTable[]; 
extern char paTableLen; 
char rxBuffer[4]; 
unsigned int i; 
 
char txBuffer[4]; 
 
 
// ************ needed functions ****************** ********** 
// Forward declaration in TI_CC_spi 
extern void SPIWriteRegToAS3932(char addr, char val ue); 
 
// CC1101: configure 
void TI_CC_conf(void) { 
 // RF SENDing power 
 TI_CC_SPISetup();                         // Initi alize SPI port 
 TI_CC_PowerupResetCCxxxx();               // Reset  CCxxxx 
 writeRFSettings();                        // Write  RF settings to config reg 
 TI_CC_SPIWriteBurstReg(TI_CCxxx0_PATABLE, paTable,  paTableLen);//Write PATABLE 
  

// Configure ports -- switch inputs, LEDs, GDO0 to RX packet info from CCxxxx 
 P3DIR |=  BIT6;    // Set Pin 3.6 to output 
 P3OUT |= BIT6;     // Connect wakeup-path to anten na 
 
 TI_CC_GDO0_PxIES |= TI_CC_GDO0_PIN;       // Int o n falling edge (end of pkt) 
 TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN;      // Clear  flag 
 TI_CC_GDO0_PxIE |= TI_CC_GDO0_PIN;        // Enabl e int on end of packet 
 
 __delay_cycles(100000); 
 
} 
 
// MSP430: configure unused pins 
void configure_MSP430F2350_unused_pins(void) { 

receiveOff();   // Switch CC1101 off 
 P1DIR = 0xFF; P1OUT = 0;  // port configuration 
 P2DIR = 0xFF; P2OUT = 0; 
 P3DIR = 0xFF; P3OUT = 0; 
 P4DIR = 0xFF; P4OUT = 0; // ok: contains LEDs 
} 
 
// MSP430: configure needed pins when using AS3932 
void configure_MSP430F2350_needed_pins_forAS3932(vo id) { 
 P1DIR &= ~(BIT4+BIT5);  // Port 1: set GDO0, GD02 pins as inputs 
 P2DIR &= ~(BIT3 + BIT4); // Port 2: wake-up(3)inpu t, pull(P2REN=1)(P2OUT=0) 
 P2REN |= (BIT3); 
 P2OUT &= ~(BIT3); 
 P2IFG &= ~(BIT3);  // clear INT, rising edge, enab le INT 
 P2IES &= ~(BIT3); 
 P2IE  |=  (BIT3); 
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 // Port 3: ADG918, P3.6 as output and = 0, RF to A S3933 coil instead of CC1101 
 P3DIR |=  BIT6; 
 P3OUT &= ~BIT6; 
 
} 
 
 
// AS3932: configure 
void AS3932Setup (void) 
{ 
  AS3932SpiInit(); 
  P3DIR |= BIT6;         // Port 3.6 auf Ausgang, C TRL von ADG918 
  P3OUT &= ~BIT6;        // CTRL von ADG918 auf 0 =  Wakeup Pfad 
  P1DIR |=  BIT7;        // Port 1.7 = Chipselect A S3932 (aktive High) 
  P1OUT &= ~BIT7;        // Disable ChipSelect AS39 32 
  P4OUT &= ~BIT2 + ~BIT3 + ~BIT4; // Alle LEDs aus 
  SPIWriteRegToAS3932(0x00, 0x02);// Activate coil 1 
// Correlation on. Switch off to react to any 125 K hz-signal 
  SPIWriteRegToAS3932(0x01, 0x02); 
  //SPIWriteRegToAS3932(0x01, 0x0A); 
  // Frequency Tolerance setting relaxed, no errors  allowed 
  SPIWriteRegToAS3932(0x02, 0x00); 
  // Wake-up pattern, second byte (see datasheet p.  15-33) 
  SPIWriteRegToAS3932(0x05, WuRx_address_pattern_1) ; 
  // Wake-up pattern, first byte 
  SPIWriteRegToAS3932(0x06, WuRx_address_pattern_2) ; 
  // Set timeout to 350 ms 
  SPIWriteRegToAS3932(0x07, 0x2B); // 11101011 (350  ms, 2730 bit/s 
} 
 
//blink function 
void blink (int leds) { 
 P4OUT |= (leds); 
 __delay_cycles(500000); 
 P4OUT &= ~(leds); 
 __delay_cycles(500000); 
 
} 
 
 
//  machine_state functions: send_ADC 
void send_ADC() { 
 txBuffer[0] = 2; // Packet length 
 txBuffer[1] = 0x01;    //Packet address->nodo a do nde llega el paquete 
 txBuffer[2] = 0x03;    // Load four switch inputs 
 RFSendPacket(txBuffer, 3);    // Send value over R F 
 blink(BIT2 + BIT3 + BIT4); 
 TI_CC_SW_PxIFG &= ~(TI_CC_SW1+TI_CC_SW2);  // Clr flag that caused int 
 TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN;      // After  pkt TX, this flag is set. 
 
} 
 
 
 
 
// ************ main code, wake-up INT based 
*************************************************** ********* 
void main(void) 
{  
 // Stop watchdog timer to prevent resets 
 WDTCTL = WDTPW + WDTHOLD; 
 
 TI_CC_conf(); 
 // configure AS3932 
 
 AS3932Setup(); 
 
 // configure MSP430 GPIO pins 
 configure_MSP430F2350_unused_pins(); 
 configure_MSP430F2350_needed_pins_forAS3932(); 
 
 
 
 blink(BIT3); 
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 while(1){ 
   switch(state) { 
    case SEND: 
     TI_CC_conf(); 
     send_ADC(); 
     state = SLEEP; 
     configure_MSP430F2350_needed_pins_forAS3932();  
     receiveOff(); 
     break; 
 
    case SLEEP: 
     // go to sleep! INT based execution 
     __bis_SR_register(LPM4_bits + GIE); 
     break; 
    } 
 
  } 
} 
 
 
// ************ ISR zone ************************** ********************************** 
// AS3932: wake-up INT 
#pragma vector=PORT2_VECTOR 
__interrupt void port2_ISR (void) 
{ 
 // SOWake-up delimiter 
 P1OUT |= BIT1; 
 P2IE &= ~BIT3; 
 // wake-up INT 
 
 if(P2IFG & BIT3) { 
  // clear wake-up INT flag 
  P2IFG &= ~BIT3; 
  // LEDs 
  state = SEND; 
 } 
 // EOWake-up delimiter 
 P1OUT &= ~BIT1; 
 __bic_SR_register_on_exit(LPM4_bits + GIE);     //  Clear LPM4 bits from 0(SR) 
} 
 
 
// rest of ISR 
#pragma vector=WDT_VECTOR, COMPARATORA_VECTOR, NMI_VECTOR,    \ 
 TIMERA1_VECTOR, TIMERB1_VECTOR, PORT1_VECTOR, TRAPINT_VECTOR, \ 
 TIMERB0_VECTOR, USCIAB0TX_VECTOR, USCIAB0RX_VECTOR 
__interrupt void ISR_trap(void) 
{ 
 // the following will cause an access violation wh ich results in a PUC reset 
 WDTCTL = 0; 
} 
 



























*��+���



� ;: �

0���  /������
��������)���



#include "msp430f2350.h" 
#include "string.h" 
#include "./Defines/TI_CC_spi.h" 
#include "./Defines/TI_CC_msp430.h" 
#include "./Defines/TI_CC_hardware_board.h" 
#include "./Defines/TI_CC_CC1100-CC2500.h" 
#include "./main.h" 
#include "./Radio/radio.h" 
 
 
char rxBuffer[4]; 
char len=2; 
int adc; 
 
 
// Forward declaration 
extern void SPIWriteRegToAS3932(char addr, char val ue); 
 
// CC1101: configure: transceiver 
void TI_CC_conf(void) { 
 // RF SENDing power 
 const char paTable[]={0xC0}; 
 TI_CC_SPISetup();                 // Initialize Se rial Peripheral Interface port 
 TI_CC_PowerupResetCCxxxx();               // Reset  CCxxxx 
 writeRFSettings2();                       // Write  RF settings to config reg 
 TI_CC_SPIWriteBurstReg(TI_CCxxx0_PATABLE, (char *) paTable, 1);//Write PATABLE 
 TI_CC_GDO0_PxDIR &= ~TI_CC_GDO0_PIN;      // Set G DO0-Pin as Input 
 TI_CC_GDO0_PxIES |= TI_CC_GDO0_PIN;       // Int o n falling edge (end of pkt) 
 TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN;      // Clear  flag 
 TI_CC_GDO0_PxIE |= TI_CC_GDO0_PIN;        // Enabl e int on end of packet 
 
 
 
} 
 
void TI_CC_conf_forReceive(void) { 
 // RF SENDing power 
 const char paTable[]={0xC0}; 
 TI_CC_SPISetup();                 // Initialize Se rial Peripheral Interface port 
 TI_CC_PowerupResetCCxxxx();               // Reset  CCxxxx 
 writeRFSettings();                       // Write RF settings to config reg 
 TI_CC_SPIWriteBurstReg(TI_CCxxx0_PATABLE, (char *) paTable, 1);//Write PATABLE 
 TI_CC_GDO0_PxDIR &= ~TI_CC_GDO0_PIN;      // Set G DO0-Pin as Input 
 TI_CC_GDO0_PxIES |= TI_CC_GDO0_PIN;       // Int o n falling edge (end of pkt) 
 TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN;      // Clear  flag 
 TI_CC_GDO0_PxIE |= TI_CC_GDO0_PIN;        // Enabl e int on end of packet 
 
 TI_CC_SPIStrobe(TI_CCxxx0_SRX);           // Initi alize CCxxxx in RX mode. 
  // signal on GDO0 and wake CPU 
 P2OUT &= ~(BIT3); 
 __delay_cycles(100000); 
 
} 
 
void TI_CC_conf_forSend(void) { 
 // RF SENDing power 
 
 const char paTable[]={0xC0}; 
 TI_CC_SPISetup();                 // Initialize Se rial Peripheral Interface port 
 TI_CC_PowerupResetCCxxxx();               // Reset  CCxxxx 
 writeRFSettings2();                       // Write  RF settings to config reg 
 TI_CC_SPIWriteBurstReg(TI_CCxxx0_PATABLE, (char *) paTable, 1);//Write PATABLE 
 TI_CC_GDO0_PxDIR &= ~TI_CC_GDO0_PIN;      // Set G DO0-Pin as Input 
 TI_CC_GDO0_PxIES |= TI_CC_GDO0_PIN;       // Int o n falling edge (end of pkt) 
 TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN;      // Clear  flag 
 TI_CC_GDO0_PxIE |= TI_CC_GDO0_PIN;        // Enabl e int on end of packet 
 
 
 P2OUT  |=  (BIT3); 
 __delay_cycles(100000); 
 receiveOff(); 
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} 
 
// MSP430: configure unused pins 
void configure_MSP430F2350_unused_pins(void) { 
 // Switch CC1101 off, radio.c 
 receiveOff(); 
 
 // port configuration 
 P1DIR = 0xFF; P1OUT = 0; 
    P2DIR = 0xFF; P2OUT = 0; 
    P3DIR = 0xFF; P3OUT = 0; 
    P4DIR = 0xFF; P4OUT = 0; // ok: contains LEDs 
} 
 
// MSP430: configure needed pins 
void configure_MSP430F2350_needed_pins (void) { 
 // Port 1: set GDO0, GD02 pins as inputs 
 P1DIR &= ~(BIT4+BIT5); 
 
 // Port 2: buttons (01) and wake-up (3)inputs, pul l (P2REN = 1) up (P2OUT = 1) 
 P2DIR &= ~(BIT0 + BIT1 + BIT3 + BIT4); 
 P2REN |=  (BIT0 + BIT1 + BIT3); 
 P2OUT |=  (BIT0 + BIT1 + BIT3); 
 P2IE  |=  (BIT0 + BIT1 + BIT3); 
 P2IES &= ~(BIT0 + BIT1 + BIT3); 
 P2IFG &= ~(BIT0 + BIT1 + BIT3); 
 
 
  /*If the input pins are open (no button pressed) , they are high 
impedance inputs. You're catching radio waves then.  
  You need to pullup, the input will be pulled high  instead of floating. 
 */ 
 // Port 3: ADG918, P3.6 as output and = 0, RF to C C1101 
 P3DIR |=  BIT6; 
 P3OUT |= BIT6; 
} 
 
//blink function 
void blink (int leds) { 
 P4OUT |= (leds); 
 __delay_cycles(500000); 
 P4OUT &= ~(leds); 
 __delay_cycles(500000); 
 
} 
 
//  machine_state functions: set_power 
void set_power(number) { 
 // code leds 
 int max_led = 0; 
 int i = 1; 
 
 // variable is declared here to optimize 
 char paTable[] = {0}; 
 
 // leds off 
 TI_CC_LED_PxOUT = 0; 
 // set the power: dBm, CC in mA 
 if (number == SETPOWER_1) { 
  // -20, 12.6 
  paTable[0]=0x17; 
  max_led = 1; 
  //TI_CC_LED_PxOUT |= TI_CC_LED_red; 
 } 
 else if(number == SETPOWER_2) { 
  // -10, 14.5 
  paTable[0]=0x26; 
  max_led = 2; 
  //TI_CC_LED_PxOUT |= TI_CC_LED_ora; 
 } 
 else if(number == SETPOWER_3) { 
  // 0, 16.8 
  paTable[0]=0x50; 
  max_led = 3; 
  //TI_CC_LED_PxOUT |= (TI_CC_LED_red + TI_CC_LED_o ra); 
 } 
 else if(number == SETPOWER_4) { 
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  // 10, 30 
  paTable[0]=0xC5; 
  max_led = 4; 
  //TI_CC_LED_PxOUT |= TI_CC_LED_gre; 
 } 
 else if(number == SETPOWER_5) { 
  // 11, 34.2 
  paTable[0]=0xC0; 
  max_led = 5; 
  //TI_CC_LED_PxOUT |= (TI_CC_LED_red + TI_CC_LED_g re); 
 } 
 TI_CC_SPIWriteBurstReg(TI_CCxxx0_PATABLE, paTable,  1); 
 // LEDs out 
 do { 
 blink(BIT2 + BIT3 + BIT4); 
 i++; 
 } while (i <= max_led); 
 
 P4OUT &= ~(BIT2 + BIT3 + BIT4); 
} 
 
 
 
//  machine_state functions: send_WuC 
void send_WuCs() { 
 P2IE &= ~(BIT0 + BIT1); 
 // SOT delimiter for latency 
 P1OUT |= BIT1; 
 RFSendWake-upFrameToStaticAgent(); 
 P1OUT &= ~BIT1; 
 // EOT delimiter for latency 
    P2IE  |= (BIT0 + BIT1); 
 
} 
 
 
//--- main ---------------------------------------- ---------- 
void main(void) 
{  
 
// Stop watchdog timer to prevent resets 
 WDTCTL = WDTPW + WDTHOLD; 
 
 
 // configure TI (Texas Instrument) 
 TI_CC_conf(); 
 
 // configure MSP430 
 configure_MSP430F2350_unused_pins(); 
 configure_MSP430F2350_needed_pins(); 
 
 // TODO: MSP430 operative frequency 
 BCSCTL1 = CALBC1_1MHZ; 
 DCOCTL = CALDCO_1MHZ; 
 
 
 set_power(SETPOWER_1); 
 int i=0; 
 // state machine 
 while(1){ 
  switch(state) { 
   case BUILDPACKET: 
    TI_CC_conf_forSend(); 
    BuildWaUpPacket(WuRx_address_pattern, dataArray Pointer); 
    state = SLEEP; 
    break; 
 
   case SENDPOWER: 
    TI_CC_conf_forSend(); 
    send_WuCs(); 
    state = SLEEP; 
    break; 
 
   case RECEIVING: 
    i=0; 
    while(i<adc){ 
     blink(BIT3); 
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     i++; 
    } 
    adc = 0; 
    state = SLEEP; 
    break; 
 
   case SLEEP: 
    TI_CC_conf_forReceive(); 
    __bis_SR_register(LPM4_bits + GIE);     // Ente r LPM4, 
enable interrupts 
    break; 
  } 
 
 } 
} 
 
 
//--- ISRs ---------------------------------------- ---------- 
// button INTs 
#pragma vector=PORT2_VECTOR 
__interrupt void port2_ISR (void) 
{ 
 if((P2IFG & BIT0)>0) { 
  // Turn off Interrupt for buttons to prevent rebo unce 
  P2IE &= ~(BIT0 + BIT1); 
  __delay_cycles(NUM_CYCLES_DELAY * 3); 
 
  state = SENDPOWER; 
 
  P2IFG &= ~(BIT0 + BIT1); 
  P2IE  |= (BIT0 + BIT1); 
 } 
 else if((P2IFG & BIT1)>0){ 
  // Turn off Interrupt for buttons to prevent rebo unce 
  P2IE &= ~(BIT0 + BIT1); 
  __delay_cycles(NUM_CYCLES_DELAY * 3); 
 
  if(strncmp(WuRx_address_pattern,WuRx_address_patt ern1,2) == 0){ 
   strncpy(WuRx_address_pattern, WuRx_address_patte rn2,2); 
   state = BUILDPACKET; 
  }else{ 
   strncpy(WuRx_address_pattern, WuRx_address_patte rn1,2); 
   state = BUILDPACKET; 
  } 
 
  P2IFG &= ~(BIT0 + BIT1); 
  P2IE  |= (BIT0 + BIT1); 
 }else{ 
  blink(BIT2 + BIT3 + BIT4);} 
 
 __bic_SR_register_on_exit(LPM4_bits + GIE);     //  Clear LPM4 bits from 0(SR) 
}                                           
 
// CC1101: packet_sent ISR and threshold ISR 
#pragma vector=PORT1_VECTOR 
__interrupt void port1_ISR (void) 
{ 
  // packet_sent ISR 
 if(state==SENDPOWER){ 
  if((TI_CC_GDO0_PxIFG & TI_CC_GDO0_PIN)>0)    //GD O0 interrupt triggered ? 
  { 
  // code for sending wake-up frame not shown becau se of length 

} TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN;                                        
//Clear Interrupt flag 

 
 
   // threshold ISR 
   if((TI_CC_GDO2_PxIFG & TI_CC_GDO2_PIN)>0) //GDO2  interrupt triggered 
  { 
    writeRemainingDataFlag = 0; 
    packetSentFlag         = 1; 
    TI_CC_SPIWriteReg(TI_CCxxx0_PKTCTRL0, 0x02); 
    TI_CC_GDO2_PxIFG &= ~TI_CC_GDO2_PIN; 
   // TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN; 
    //blink(BIT3); 
   } 
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  } 
 }else{ 
  if (RFReceivePacket(rxBuffer,&len)) { 
   adc = rxBuffer[1]; 
   //blink(BIT3); 
 
  } 
  TI_CC_GDO2_PxIFG &= ~TI_CC_GDO2_PIN; 
  TI_CC_GDO0_PxIFG &= ~TI_CC_GDO0_PIN; 
  state = RECEIVING; 
  __bic_SR_register_on_exit(LPM4_bits + GIE); // Cl ear LPM4 bits from 0(SR) 
 } 
 
} 
 
// rest of ISR 
#pragma vector=WDT_VECTOR, COMPARATORA_VECTOR, NMI_VECTOR, TRAPINT_VECTOR, \ 
 TIMERA1_VECTOR, TIMERA0_VECTOR, TIMERB1_VECTOR, TI MERB0_VECTOR,   \ 
 USCIAB0TX_VECTOR, USCIAB0RX_VECTOR 
__interrupt void ISR_trap(void) 
{ 
 // the following will cause an access violation wh ich results in a PUC reset 
 WDTCTL = 0; 
} 











