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LAMPIRAN A 

FOTO HASIL PERANCANGAN ACTIVE NOISE REDUCTION 

 

(Headphone) 

 

(Rangkaian active noise reduction)
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LAMPIRAN B 

RANGKAIAN ACTIVE NOISE REDUCTION 
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LAMPIRAN C 

LISTING PROGRAM 

main.c 

#include "inc/lm3s6965.h"   

#include "inc/hw_types.h" 

#include "drivers/rit128x96x4.h" 

#include "driverlib/sysctl.h" 

#include "utilities.h" 

#include <stdio.h> 

#include <math.h> 

#include <stdlib.h> 

#define ORDER 32 

 

char buffer[32]; 

long adcBuffer[4]; 

long i = 0; 

long pointer = 0; 

float leftInput[ORDER]; 

float leftError; 

float rightInput[ORDER]; 

float rightError;     

float leftWeight[ORDER]; 

float rightWeight[ORDER]; 

float leftOutput = 0; 

float rightOutput = 0; 

long j = 0; 

float desire[8] = {0, .175, .25, .175, 0, -.175, -.25, -.175}; 

 

int main(){     

    initialize(); 

    setStatusLed(true);        

    for(i = 0; i < ORDER; i++){ 

        leftInput[i] = 0; 

        leftWeight[i] = 0; 

        rightInput[i] = 0; 

        rightWeight[i] = 0; 

    }     

    while(getKeypad(0) == KEY_TIMEOUT){           

        for(i = ORDER - 1; i > 0; i --){ 

            leftInput[i] = leftInput[i - 1]; 

            rightInput[i] = rightInput[i - 1];  

        }           

        getAdc(adcBuffer);      

        leftInput[0] = (((float)adcBuffer[0]/512) - 1);  

        leftError = desire[j] –  
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                     ((float)adcBuffer[2]/512)  + 1; 

        rightInput[0] = ((float)adcBuffer[1]/512) - 1; 

        rightError = desire[j] - ((float)adcBuffer[3]/512) +  

    1; 

        for(i = 0; i < ORDER; i ++){ 

            leftWeight[i] += (.1F*leftInput[i]*leftError); 

            rightWeight[i] += (.1F*rightInput[i]*rightError); 

        }       

        leftOutput = 0; 

        rightOutput = 0; 

        for(i = 0; i < ORDER; i ++){ 

            leftOutput += leftInput[i]*leftWeight[i]; 

            rightOutput += rightInput[i]*rightWeight[i]; 

        }         

        j++; 

        if(j == 8){ 

            j = 0; 

        }  

        leftOutput += desire[j]; 

        rightOutput += desire[j]; 

        if(leftOutput > 1){ 

            leftOutput = 1; 

        } else if(leftOutput < -1){ 

            leftOutput = -1; 

        } 

        if(rightOutput > 1){ 

            rightOutput = 1; 

        } else if(rightOutput < -1){ 

            rightOutput = -1; 

        } 

        setDac1((rightOutput + 1) * 127); 

        setDac2((leftOutput + 1) * 127); 

        delayUs(30); //orde 32 

        //delayUs(345); //orde 8 

        //delayUs(400); //orde 4 

    }    

    i = 0;  

    while(i < ORDER){ 

        RIT128x96x4Clear();          

        for(i = pointer; (i < ORDER) && (i < pointer + 9); i++){ 

            sprintf(buffer, "W%d = %d", i,      

                 (int)(leftWeight[i]*1000)); 

            RIT128x96x4StringDraw(buffer, 0, 10 * (i - pointer),        

                    8, STYLE_NORMAL); 

        } 

        while(getKeypad(0) == KEY_TIMEOUT); 

        pointer += 9;    

    }        

} 
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utilities.h 

#ifndef __UTILITIES_H__ 

#define __UTILITIES_H__  

   

#include "inc/hw_types.h" 

 

#define KEY_SELECT 0x00000000 

#define KEY_TIMEOUT 0xFFFFFFFF 

 

void initialize(void); 

//inisialisasi mikrokontroler LM3S6965 

 

void setStatusLed(tBoolean state); 

//mengatur keadaan led status 

 

int getKeypad(int timeoutms); 

//me-return tombol yang ditekan selama timeoutms 

 

void delayMs(int timems); 

//delay selama timems milisekon 

 

void delayUs(int timeus); 

//delay selama timeus mikrosekon 

 

void getAdc(long * values); 

//membaca nilai – nilai adc 

 

void setDac1(int data); 

//mengatur nilai DAC1 

 

void setDac2(int data);  

//mengatur nilai DAC1 

 

#endif 
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utilities.c 

#include "utilities.h"    

#include "inc/hw_pwm.h"  

#include "inc/hw_types.h" 

#include "inc/hw_memmap.h"  

#include "inc/lm3s6965.h"  

#include "driverlib/pwm.h" 

#include "driverlib/gpio.h" 

#include "driverlib/sysctl.h" 

#include "driverlib/systick.h" 

#include "drivers/rit128x96x4.h"  

#include "driverlib/adc.h"    

#include "driverlib/uart.h" 

#include <stdlib.h> 

 

void initialize(void){ 

    SysCtlClockSet(SYSCTL_SYSDIV_4 | SYSCTL_USE_PLL | 

            SYSCTL_XTAL_8MHZ | SYSCTL_OSC_MAIN); 

    SYSCTL_RCGC0_R |= 0x00010300;  

  

    SysCtlPeripheralEnable(SYSCTL_PERIPH_GPIOB); 

    SysCtlPeripheralEnable(SYSCTL_PERIPH_GPIOD); 

    SysCtlPeripheralEnable(SYSCTL_PERIPH_GPIOE); 

    SysCtlPeripheralEnable(SYSCTL_PERIPH_GPIOF); 

    SysCtlPeripheralEnable(SYSCTL_PERIPH_GPIOG);  

      

    GPIOPinTypeGPIOOutput(GPIO_PORTB_BASE, GPIO_PIN_0 | GPIO_PIN_1  

            | GPIO_PIN_2 | GPIO_PIN_3 | GPIO_PIN_4 | GPIO_PIN_5 |  

            GPIO_PIN_6); 

    GPIOPinTypeGPIOOutput(GPIO_PORTD_BASE, GPIO_PIN_4 | GPIO_PIN_5  

            | GPIO_PIN_6 | GPIO_PIN_7); 

    GPIOPinTypeGPIOOutput(GPIO_PORTE_BASE, GPIO_PIN_0 | GPIO_PIN_1  

            | GPIO_PIN_2 | GPIO_PIN_3); 

    GPIOPinTypeGPIOOutput(GPIO_PORTF_BASE, GPIO_PIN_0); 

    GPIOPinTypeGPIOOutput(GPIO_PORTG_BASE, GPIO_PIN_0); 

    GPIOPinTypeGPIOInput(GPIO_PORTF_BASE, GPIO_PIN_1);   

    GPIOPadConfigSet(GPIO_PORTF_BASE, GPIO_PIN_1,  

            GPIO_STRENGTH_2MA, GPIO_PIN_TYPE_STD_WPU);      

     

    RIT128x96x4Init(1000000);  

      

    ADCSequenceConfigure(ADC0_BASE, 1, ADC_TRIGGER_PROCESSOR, 0); 

    ADCSequenceStepConfigure(ADC0_BASE, 1, 0,ADC_CTL_CH0);   

    ADCSequenceStepConfigure(ADC0_BASE, 1, 1,ADC_CTL_CH1);   

    ADCSequenceStepConfigure(ADC0_BASE, 1, 2,ADC_CTL_CH2);   

    ADCSequenceStepConfigure(ADC0_BASE, 1, 3,ADC_CTL_IE |  

            ADC_CTL_END | ADC_CTL_CH3);       

    ADCSequenceEnable(ADC0_BASE, 1); 
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    ADCReferenceSet(ADC0_BASE, ADC_REF_INT); 

} 

 

void setStatusLed(tBoolean state){ 

    if(state){ 

        GPIO_PORTF_DATA_R |= 0x01; 

    } else { 

        GPIO_PORTF_DATA_R &= 0xFE; 

    } 

} 

 

int getKeypad(int timeoutms){ 

    int i = 0;    

    if((GPIO_PORTF_DATA_R & 0x02) == 0x00){ 

        while((GPIO_PORTF_DATA_R & 0x02) == 0x00); 

        return KEY_SELECT; 

    } 

    for(i = 0; i < timeoutms; i++){   

        if((GPIO_PORTF_DATA_R & 0x02) == 0x00){ 

            while((GPIO_PORTF_DATA_R & 0x02) == 0x00); 

            return KEY_SELECT; 

        } 

        delayMs(1); 

    }         

    return KEY_TIMEOUT; 

} 

 

void delayMs(int timems){ 

    SysCtlDelay(timems * 50000 / 3); 

} 

 

void delayUs(int timeus){ 

    SysCtlDelay(timeus * 50 / 3); 

} 

 

void getAdc(long * values){        

    ADCIntClear(ADC0_BASE, 1); 

    ADCProcessorTrigger(ADC0_BASE, 1); 

    while(!ADCIntStatus(ADC0_BASE, 1, false)){};    

    ADCSequenceDataGet(ADC0_BASE, 1, values);  

} 

 

void setDac1(int data){ 

    char dataB = 0; 

    char dataD = 0; 

    char dataG = 0; 

    int i = 0; 

    for(i = 0; i < 4; i++){      

        dataD = dataD << 1; 
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        dataD |= (data >> i) & 0x01; 

    } 

    dataD = (dataD << 4) & 0xF0; 

    for(i = 5; i < 8; i++){      

        dataB = dataB << 1; 

        dataB |= (data >> i) & 0x01; 

    } 

    dataB = (dataB << 4) & 0x70; 

    dataG = (data >> 4) & 0x01; 

    GPIO_PORTB_DATA_R &= 0x0F; 

    GPIO_PORTB_DATA_R |= dataB; 

    GPIO_PORTD_DATA_R &= 0x0F;  

    GPIO_PORTD_DATA_R |= dataD;  

    GPIO_PORTG_DATA_R &= 0xFE; 

    GPIO_PORTG_DATA_R |= dataG; 

} 

 

void setDac2(int data){ 

    char dataB = 0; 

    char dataE = 0; 

    int i = 0; 

    for(i = 0; i < 4; i++){      

        dataE = dataE << 1; 

        dataE |= (data >> i) & 0x01; 

    }          

    dataE = dataE & 0x0F; 

    for(i = 4; i < 8; i++){      

        dataB = dataB << 1; 

        dataB |= (data >> i) & 0x01; 

    } 

    dataB = dataB & 0x0F; 

    GPIO_PORTB_DATA_R &= 0xF0; 

    GPIO_PORTB_DATA_R |= dataB; 

    GPIO_PORTE_DATA_R &= 0xF0;  

    GPIO_PORTE_DATA_R |= dataE; 

} 
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LAMPIRAN D 

DATASHEET 
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LAMPIRAN E 

PENDEKATAN TRANSFER FUNCTION RANGKAIAN 

ANALOG 

 

Biasing + kapasitor kopling 

Rangkaian Biasing + kapasitor kopling dapat dilihat pada Gambar 3.7. Dengan 

menyederhanakan rangkaian Biasing + kapasitor kopling dihitung, maka didapat 

transfer function sebagai berikut: 

𝐻1 =  
 𝑅1 + 𝑅2 + 𝑅3 ||𝑅4

  𝑅1 + 𝑅2 + 𝑅3 ||𝑅4 +  
1

𝑠 𝐶3

 

𝐻1 =
5,45 103

5,45 103 +  
109

47 𝑠

=  
5,45 103

5,45 103 +  
109

47 𝑠

 

𝐻1 =
𝑠

𝑠 +  3900
 

 

Low-pass filter 

Rangkaian low-pass filter dapat dilihat pada Gambar 3.5. Transfer function low-

pass filter dapat diturunkan dengan menggunakan persamaan (3.1). 

𝐻2 =
1

𝑠22,2 × 10−8 + 𝑠 2 × 10−4 +  1
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Amplifier 

Rangkaian amplifier dapat dilihat pada Gambar 3.3. Rangkaian amplifier ini 

hanya memperkuat semua amplituda pada frekuensi yang masuk, sehingga 

transfer function amplifier hanya merupakan penguatan saja. 

𝐻3 = 𝐴 

Tahanan input rangkaian amplifier ini adalah 50 KOhm dapat dilihat pada 

datasheet LM386. 

 

Kapasitor kopling 

Nilai kapasitor kopling yang digunakan adalah 47 nF. Dengan mengetahui 

tahanan input dari amplifier, maka transfer function kapasitor kopling dapat 

ditulis sebagai berikut 

𝐻4 =
50 103

50 103 +  
109

47 𝑠

 

𝐻4 =
𝑠

𝑠 + 425,5
 

 

Dengan mengalikan semua transfer function maka didapat: 

𝐻 =  𝐻1 × 𝐻2 × 𝐻3 × 𝐻4 

= 𝐴
𝑠2

(2,2 × 10−8  × 𝑠4) + (1,1 × 10−3  × 𝑠3) + (5,36 × 𝑠2) + (4,34 × 104 × 𝑠) + (1,6 × 106)
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Dengan menggunakan MATLAB, maka respon frekuensi dengan A = 20 dapat dilihat 

pada gambar berikut. 

 

 


