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Listing Program Pada CodeVision AVR



/*****************************************************

This program was produced by the

CodeWizardAVR V1.25.3 Professional

Automatic Program Generator

€ Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l.
http://www.hpinfotech.com

Project

Version

Date : 1/31/2012

Author : F4CG

Company : F4CG

Comments:

Chip type : ATmegalb6
Program type : Application
Clock frequency : 14.745600 MHz
Memory model : Small
External SRAM size : 0

Data Stack size : 256

*****************************************************/

#include <megal6.h>
// Standard Input/Output functions

#include <stdio.h>
#define ADC VREF TYPE 0x00
// Read the AD conversion result

unsigned int read adc (unsigned char adc_ input)

{

ADMUX=adc_input | (ADC _VREF TYPE & Oxff);
// Start the AD conversion

ADCSRA|=0x40;

// Wait for the AD conversion to complete
while ((ADCSRA & 0x10)==0);

ADCSRA |=0x10;

return ADCW;

1

//function declare

int baca (int n);

void MIDI TX(unsigned char MESSAGE, unsigned char PITCH, unsigned char
VELOCITY) ;

int i, x, b;

//variable umum

unsigned char PadNote([8] = {42,38,45,35,41,47,52,57}; // MIDI notes
from 0 to 127 (Mid C = 60)
int PadCutOff = 100; // Nilai ADC minimum yang akan diproses
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int MaxPlayTime = 90; // counter untuk pembacaan pukulan
berikutnya

#define midichannel 0; // MIDI channel from 0
to 15 (+1 in "real world")
int VelocityFlag = 1; // Velocity ON (1) or OFF (0)

//variable acc

int activePad= 0; // Array of flags of pad currently
playing

int PinPlayTime = 0; // Counter since pad started to play
int pin;

int hitavg;

// Declare your global variables here
volid main (void)

{
// Declare your local variables here

// Input/Output Ports initialization

// Port A initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
// State7=T State6=T Stateb5=T State4=T State3=T State2=T Statel=T Statel=T
PORTA=0x00;

DDRA=0x00;

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO0=In
// State7=T State6=T Stateb=T Stated4=T State3=T State2=T Statel=T Statel=T
PORTB=0x00;

DDRB=0x00;

// Port C initialization

// Func7=In Funcé6=In Funcb5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
// State7=T State6=T Stateb=T Stated4=T State3=T State2=T Statel=T State0=T
PORTC=0x00;

DDRC=0x00;

// Port D initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
// State7=T State6=T Stateb=T Stated4=T State3=T State2=T Statel=T Statel=T
PORTD=0x00;

DDRD=0x00;

// Timer/Counter 0 initialization
// Clock source: System Clock

// Clock value: Timer 0 Stopped
// Mode: Normal top=FFh

// OCO output: Disconnected
TCCR0=0x00;

TCNT0=0x00;

OCR0=0x00;

// Timer/Counter 1 initialization
// Clock source: System Clock

// Clock value: Timer 1 Stopped
// Mode: Normal top=FFFFh



// OClA output: Discon.

// OClB output: Discon.

// Noise Canceler: Off

// Input Capture on Falling Edge
// Timer 1 Overflow Interrupt: Off
// Input Capture Interrupt: Off

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off

TCCR1A=0x00;
TCCR1B=0x00;
TCNT1H=0x00;
TCNT1L=0x00;
ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;
OCR1AL=0x00;
OCR1BH=0x00;
OCR1BL=0x00;

// Timer/Counter 2 initialization
// Clock source: System Clock

// Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// 0OC2 output: Disconnected

ASSR=0x00;
TCCR2=0x00;
TCNT2=0x00;
OCR2=0x00;

// External Interrupt(s) initialization
// INTO: Off

// INT1l: Off

// INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

// Timer (s)/Counter(s) Interrupt(s) initialization
TIMSK=0x00;

// USART initialization

// Communication Parameters: 8 Data, 1 Stop, No Parity
// USART Receiver: On

// USART Transmitter: On

// USART Mode: Asynchronous
// USART Baud rate: 57600
UCSRA=0x00;

UCSRB=0x18;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x0F;

// Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

// ADC initialization
// ADC Clock frequency: 921.600 kHz
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// ADC Voltage Reference: AREF pin
// ADC Auto Trigger Source: None
ADMUX=ADC VREF TYPE & Oxff;
ADCSRA=0x84;

while (1)
{for (pin=0; pin < 8; pin++)
{hitavg = read adc(pin);
if ((hitavg>PadCutOff[pin]))
{ hitavg=baca (pin);
if ((activePad[pin] == 0))
{
if (VelocityFlag == 1)
{
hitavg = (hitavg / 8) -1 ;
1
else

{

hitavg = 127;
}
MIDI TX (153, PadNote,hitavg);
PinPlayTime = 0;
activePad = 1;
}
else
{
PinPlayTime = PinPlayTime + 1;
}
}
else if((activePad == 1))

{
PinPlayTime = PinPlayTime + 1;

if(PinPlayTime >MaxPlayTime)
{

activePad = 0;

MIDI TX(139,PadNote[pin],127);

}
}

// Place your code here
}i
}
int baca (int n)
{x=0;
for (1=0;1<100; 1++)
{
b=read adc(n);
if (x<b) =x=b;
}

return x;

}

// read the input pin

void MIDI TX(unsigned char MESSAGE, unsigned char PITCH, unsigned char

VELOCITY)

{

printf ("%c",MESSAGE) ;
printf ("%c",PITCH) ;
printf ("%c",VELOCITY) ;
}
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Gambar C — 1. MIDI Drum Pad Tampak Atas

Gambar C — 2. MIDI Drum Pad Tampak Samping




Gambar C — 4. Rangkaian Mikrokontroler
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midi

MANUFACTURERS
ASSOCIATION

Table 1: MIDI 1.0 S

ecification Message Summary

Status
D7----DO

Data Byte(s)
D7----DO

Description

Channel Voice Messages [nnnn = 0-15 (MIDI Channel Number 1-16)]

1000nnnn

Okkkkkkk
Ovvvvvvyv

Note Off event.

This message is sent when a note is released
(ended). (kkkkkkk) is the key (note) number.
(vvvvvvy) is the velocity.

1001nnnn

Okkkkkkk
Ovvvvvvyv

Note On event.

This message is sent when a note is depressed
(start). (kkkkkkk) is the key (note) number.
(vvvvvvy) is the velocity.

1010nnnn

Okkkkkkk
Ovvvvvvv

Polyphonic Key Pressure (Aftertouch).

This message is most often sent by pressing down
on the key after it "bottoms out". (kkkkkkk) is the
key (note) number. (vvvvvvv) is the pressure
value.

1011nnnn

Occccccc
Ovvvvvvy

Control Change.

This message is sent when a controller value
changes. Controllers include devices such as
pedals and levers. Controller numbers 120-127
are reserved as "Channel Mode Messages"
(below). (ccccccc) is the controller number (0-
119). (vvvvvvy) is the controller value (0-127).

1100nnnn

Oppppppp

Program Change. This message sent when the
patch number changes. (ppppppp) is the new
program number.

1101nnnn

Ovvvvvvv

Channel Pressure (After-touch). This message is
most often sent by pressing down on the key after
it "bottoms out". This message is different from
polyphonic after-touch. Use this message to send
the single greatest pressure value (of all the
current depressed keys). (vvvvvvv) is the
pressure value.

1110nnnn

Ol
Ommmmmmm

Pitch Wheel Change. Ommmmmmm This message
is sent to indicate a change in the pitch wheel.
The pitch wheel is measured by a fourteen bit
value. Center (no pitch change) is 2000H.
Sensitivity is a function of the transmitter. (lllII)
are the least significant 7 bits. (mmmmmm) are
the most significant 7 bits.




MIDEsccarionT™=

Table 2: Expanded Status Bytes List

STATUS BYTE

DATA BYTES

1st Byte Value

Binary |Hex| Dec

Function

2nd Byte

3rd Byte

10000000= 80= 128

Chan 1 Note off

Note Number (0-127)

Note Velocity (0-127)

10000001= 81= 129

Chan 2 Note off

Note Number (0-127)

Note Velocity (0-127)

10000010= 82= 130

Chan 3 Note off

Note Number (0-127)

Note Velocity (0-127)

10000011= 83= 131

Chan 4 Note off

Note Number (0-127)

Note Velocity (0-127)

10000100= 84= 132

Chan 5 Note off

Note Number (0-127)

Note Velocity (0-127)

10000101= 85= 133

Chan 6 Note off

Note Number (0-127)

Note Velocity (0-127)

10000110= 86= 134

Chan 7 Note off

Note Number (0-127)

Note Velocity (0-127)

10000111=87= 135

Chan 8 Note off

Note Number (0-127)

Note Velocity (0-127)

10001000= 88= 136

Chan 9 Note off

Note Number (0-127)

Note Velocity (0-127)

10001001= 89= 137

Chan 10 Note off

Note Number (0-127)

Note Velocity (0-127)

10001010= 8A= 138

Chan 11 Note off

Note Number (0-127)

Note Velocity (0-127)

10001011= 8B= 139

Chan 12 Note off

Note Number (0-127)

Note Velocity (0-127)

10001100= 8C= 140

Chan 13 Note off

Note Number (0-127)

Note Velocity (0-127)

10001101= 8D= 141

Chan 14 Note off

Note Number (0-127)

Note Velocity (0-127)

10001110= 8E= 142

Chan 15 Note off

Note Number (0-127)

Note Velocity (0-127)

10001111= 8F= 143

Chan 16 Note off

Note Number (0-127)

Note Velocity (0-127)

10010000= 90= 144

Chan 1 Note on

Note Number (0-127)

Note Velocity (0-127)

10010001=91= 145

Chan 2 Note on

Note Number (0-127)

Note Velocity (0-127)

10010010= 92= 146

Chan 3 Note on

Note Number (0-127)

Note Velocity (0-127)

10010011= 93= 147

Chan 4 Note on

Note Number (0-127)

Note Velocity (0-127)

10010100= 94= 148

Chan 5 Note on

Note Number (0-127)

Note Velocity (0-127)

10010101= 95= 149

Chan 6 Note on

Note Number (0-127)

Note Velocity (0-127)

10010110= 96= 150

Chan 7 Note on

Note Number (0-127)

Note Velocity (0-127)

10010111= 97= 151

Chan 8 Note on

Note Number (0-127)

Note Velocity (0-127)

10011000= 98= 152

Chan 9 Note on

Note Number (0-127)

Note Velocity (0-127)

10011001= 99= 153

Chan 10 Note on

Note Number (0-127)

Note Velocity (0-127)

10011010= 9A= 154

Chan 11 Note on

Note Number (0-127)

Note Velocity (0-127)

10011011= 9B= 155

Chan 12 Note on

Note Number (0-127)

Note Velocity (0-127)

10011100= 9C= 156

Chan 13 Note on

Note Number (0-127)

Note Velocity (0-127)

10011101= 9D= 157

Chan 14 Note on

Note Number (0-127)

Note Velocity (0-127)

10011110= 9E= 158

Chan 15 Note on

Note Number (0-127)

Note Velocity (0-127)

10011111= 9F= 159

Chan 16 Note on

Note Number (0-127)

Note Velocity (0-127)




MIDI Percussion Pitch Byte

Pitch Byte (Dec) Bunyi Pitch Byte (Dec) Bunyi3
35 Bass Drum 2 59 Ride Cymbal 2
36 Bass Drum 1 60 High Bongo
37 Side Stick 61 Low Bongo
38 Snare Drum 1 62 Mute High Conga
39 Hand Clap 63 Open High Conga
40 Snare Drum 1 64 Low Conga
41 Low Tom 2 65 High Timbale
42 Closed Hi-hat 66 Low Tombale
43 Low Tom 1 67 High Agogo
44 Pedal Hi-hat 68 Low Agogo
45 Mid Tom 2 69 Cabasa
46 Open Hi-hat 70 Maracas
47 Mid Tom 1 71 Short Whistle
48 High Tom 2 72 Long Whistle
49 Crash Cymbal 1 73 Short Guiro
50 High Tom 1 74 Long Guiro
51 Ride Cymbal 1 75 Claves
52 Chinese Cymbal 76 High Wood Block
53 Ride Bell 77 Low Wood Block
54 Tambourine 78 Mute Cuica
55 Splash Cymbal 79 Open Cuica
56 Cowbell 80 Mute Triangle
57 Crash Cymbal 2 81 Open Triangle
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A TMega16(L)

ADC Clock ~ clk 4nc The ADC is provided with a dedcated clock domain This allows halting the CPU and WO clocks
norder to raduce Noise generated by digtal circutry. This gives more accurate ADC conversion

results
Clock Sources The device has the following clock source options, selactable by Flash Fuss bits as shown
below. The clock from the selected sourcs is input to the AVR clock generator, and routed to the
appropriate modules.
Table 2. Device Clocking Options Salect'"!
Device Clocking Option CKSEL3.0
External CrystallCeramic Resonator 1111- 1010
External Low-frequency Crystal 1001
Exiernal RC OscHator 1000 - 101
Calibrated nternal RC Osillator 0100 - 000
Extaenal Clock 0000

Note. 1 Forall fuses 17" means ungeegrammed whila 0" means programmed

The various chelces for each clocking optian 1s given In the following sections. When the CPU
wakes up from Power-down or Power-save, the selectad clock sourcs 12 usad to time the start.
U, ensunng stable Osciliator oparation before instruction execution starts. When the CPU stans
from Resst, there 1= as an additional delay allowing the power to reach a stable level befors
commencing normal oparation. The Watchdog Oscillator is used for timing this real-ime part of
the start-up tima. The numbsar of WOT Oscillator cycles usad for sach time-out is shown in Tabie
3 The frequercy of the Watchdog Oscillator is voltage dependent as shown in "ATmega16 Typ-
cal Charactenstics™ on page 299

Table 3. Number of Walchdeg Oseillator Cycles

Typ Time-out (Vo = 5.0V) Typ Time-out (Voo = 3.0V) Number of Cycles
41ms a3ms 4K (4.096)
&5 ms 60 ms 84K (85,638)

Default Clock The device is shipped with CKSEL = "0001" and SUT = *10°. The defaut clock source settng is

Source therefore the 1 MHZ Internal RC Oscillator with longest Startup time. This defaull setting ensures
that all usars can make their desired clock source setting using an In-System or Parallel
Programmer.

Crystal Oscillator  XTAL1 and XTAL2 ars input and output. respectively. of an invening amplitier which can be con-
figured for use as an On-chip Cecillator, as shown in Figura 12. Ether a quartz crystal or a
ceramic resonator may be used The CKOPT Fuse seiects betwesn two different Oscillator
ampliiier modes. When CKOPT is programmed. the Oscllator output will oscliate will a full rai-
to-rail swing on the output. This mode is suitable when operating in a very neisy environment or
when 1he outpt from XTALZ drives a second clock bulfer This mode has & wide frequency
ranga When CKOPT 12 unpregrammed the Oscillator has a smaller outpes swing. This reduces
power consumption conslderably. This mode has & imited frequency range and it ¢an not be
used to drive other clock bufters

For rescnators. the maximum fréquency i$ 8 MHz with CKOPT unprogrammed arxd 16 MHz with
CKOPT programmad. C1 and C2 shoud atways be equal for both crystals and resonators. The
optimal vaive of the capaciters depends on the crystal or resonator In use. the amount of stray
capacitance and the electromagnetic nosse of the environment. Some Initial quidelines for
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Lampiran K
Persamaan (2 — 2)
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Vo(s) = ——2 Vi)

RCys T 1 " CostlmS

Ri CeS
R, C,S+R; Cqs+1+R; CoCyLpys3+CoLs

Vo(s) = Vi(s)

Vols) R; Ces
Vi(s) R;s(Co+Co+CyCoLpys?)+ CoL pys2+1
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