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Author : FACG

Company : F4ACG

Comments:
Chip type : ATmegal6
Program type : Application

Clock frequency : 11,059200 MHz
Memory model : Small
External SRAM size : 0

Data Stack size : 256
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#include <megal6.h>
#include <delay.h>
#include <stdio.h>

#include <math.h>

unsigned int sensor_kekeruhan_air_1_90,
sensor_kekeruhan_air 1 180,
sensor_kekeruhan_air 2 90,
sensor_kekeruhan_air 2 180,
sensor_kekeruhan_air 3 90,
sensor_kekeruhan_air_3_180,
valve;
float tegangan_sensor_kekeruhan_air_1_90,
tegangan_sensor_kekeruhan_air_1_180,
tegangan_sensor_kekeruhan_air_2_90,
tegangan_sensor_kekeruhan_air_2_180,
tegangan_sensor_kekeruhan_air_3_90,
tegangan_sensor_kekeruhan_air_3_180;

unsigned char text[32];

/I Alphanumeric LCD Module functions
#asm

.equ __lcd_port=0x15 ;PORTC
#endasm

#include <lcd.h>
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#define ADC_VREF_TYPE 0x40

/l Read the AD conversion result
unsigned int read_adc(unsigned char adc_input)
{
ADMUX=adc_input | (ADC_VREF_TYPE & 0xff);
/I Start the AD conversion
ADCSRAI=0x40;
// Wait for the AD conversion to complete
while ((ADCSRA & 0x10)==0);
ADCSRAI=0x10;
return ADCW;
}
/l Declare your global variables here
void buka()
{
for(a=0;a<=100;a++)
{
if (valve==1)  PORTB.1=1; //valve 1
if (valve==2)  PORTB.0=1; //valve 2
if (valve==3)  PORTB.3=1; //valve 3
if (valve==4)  PORTB.2=1; //valve 4
if (valve==5) PORTB.4=1; //valve 5
delay_us(1800);
PORTB.1=0;
PORTB.0=0;
PORTB.3=0;
PORTB.2=0;
PORTB.4=0;
delay_ms(18);
}
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void tutup()

{

for(a=0;a<=100;a++)
{
if (valve==1) PORTB.1=1;
if (valve==2)  PORTB.0=1;
if (valve==3) PORTB.3=1;
if (valve==4) PORTB.2=1;
if (valve==5) PORTB.4=1;
delay_us(500);
PORTB.1=0;
PORTB.0=0;
PORTB.3=0;
PORTB.2=0;
PORTB.4=0;
delay_ms(19);
}

}

void 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

/Il State7=P State6=P State5=T State4=T State3=T State2=T State1=T State0=T
PORTA=0xCO0;

DDRA=0x00;
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// Port B initialization

/I Func7=In Func6=In Func5=In Func4=0ut Func3=0ut Func2=0Out Func1=Out
Func0=Out

// State7=P State6=P State5=T State4=0 State3=0 State2=0 State1=0 State0=0
PORTB=0xC0;

DDRB=0x1F;

// Port C initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTC=0x00;

DDRC=0x00;

// Port D initialization

/I Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In
FuncO=In

// State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTD=0x00;

DDRD=0x00;

// Timer/Counter O initialization
/I Clock source: System Clock
/I Clock value: Timer O Stopped
/ Mode: Normal top=FFh

/1 OCO output: Disconnected
TCCRO=0x00;

TCNTO0=0x00;

OCRO0=0x00;
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/I Timer/Counter 1 initialization

/I Clock source: System Clock

/I Clock value: Timer 1 Stopped

/ Mode: Normal top=FFFFh

/1 OC1A output: Discon.

// OC1B output: Discon.

/I Noise Canceler: Off

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

/l Compare A Match Interrupt: Off
/I Compare B Match Interrupt: Off
TCCR1A=0x00;

TCCR1B=0x00;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCRI1AH=0x00;

OCRI1AL=0x00;

OCRI1BH=0x00;

OCRI1BL=0x00;

// Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer 2 Stopped
/ Mode: Normal top=FFh

/1 OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;



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

/I INT1: Off

/I INT2: Off

MCUCR=0x00;

MCUCSR=0x00;

/I Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x00;

/I Analog Comparator initialization

/I Analog Comparator: Off

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

SFIOR=0x00;

/I ADC 1initialization

/I ADC Clock frequency: 691,200 kHz
/I ADC Voltage Reference: AREF pin
/Il ADC Auto Trigger Source: None
ADMUX=ADC_VREF_TYPE & 0xff;
ADCSRA=0x84;

// LCD module initialization
Icd_init(16);
while (1)
{
/Iswitch
//A.6=sensor setengah penuh 2
/IA.7T=sensor penuh 2
//B.6=sensor setengah penuh 1

//B.7T=sensor penuh 1
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// Place your code here
sensor_kekeruhan_air_1_90=read_adc(0); //sensor 1 90
delay_ms(10);
sensor_kekeruhan_air_1_180=read_adc(1); //sensor 1 180
delay_ms(10);

sensor_kekeruhan_air_2_90=read_adc(2); //sensor 2 90
delay_ms(10);
sensor_kekeruhan_air_2_180=read_adc(3);//sensor 2 180
delay_ms(10);
sensor_kekeruhan_air_3_90=read_adc(4);//sensor 3 90
delay_ms(10);
sensor_kekeruhan_air_3_180=read_adc(5); //sensor 3 180
delay_ms(10);

Icd_clear();

/lubah nilai adc menjadi tegangan
tegangan_sensor_kekeruhan_air_1_90=(sensor_kekeruhan_air_1_90%5)/1024;
tegangan_sensor_kekeruhan_air_1_180=(sensor_kekeruhan_air_1_180%5)/1024;
tegangan_sensor_kekeruhan_air_2_90=(sensor_kekeruhan_air_2_90%5)/1024;
tegangan_sensor_kekeruhan_air_2_180=(sensor_kekeruhan_air_2_180%5)/1024;
tegangan_sensor_kekeruhan_air_3_90=(sensor_kekeruhan_air_3_90%5)/1024;
tegangan_sensor_kekeruhan_air_3_180=(sensor_kekeruhan_air_3_180%5)/1024;
sprintf(text," %4d %4d %4d %4d %4d %4d",

tegangan_sensor_kekeruhan_air_1_90,

tegangan_sensor_kekeruhan_air_1_180,

tegangan_sensor_kekeruhan_air_2_90,

tegangan_sensor_kekeruhan_air_2_180,

tegangan_sensor_kekeruhan_air_3_90,

tegangan_sensor_kekeruhan_air_3_180); //tampilin nilai tegangan di
led  dari tiap sensor....

led_puts(text);
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if(sensor_kekeruhan_air_1_90<=984&&sensor_kekeruhan_air_1_180>=473)
/lcek kotor

{

valve=1; //bila kotor tutup valve 1 dan 4 , 2 buka

tutup();
valve=4;

tutup();

valve=2;

buka();

delay_ms(1000);

/Iselama bersih buka keran terus--------------------—-mem oo
while(sensor_kekeruhan_air_2_90<=953&&sensor_kekeruhan_air_2_180>=479)
{
sensor_kekeruhan_air_2_90=read_adc(2); // sensor kekeruhan air 2 90
delay_ms(10);
sensor_kekeruhan_air_2_180=read_adc(3);// sensor kekeruhan air 2 180
delay_ms(10);

Ied_clear();
sprintf(text,"%d%d" sensor_kekeruhan_air_2_90,sensor_kekeruhan_air_2_180);
lcd_puts(text);

for(a=0;a<=100;a++)
{
PORTB.3=1;
delay_us(1800);
PORTB.3=0;
delay_ms(18);
}

valve=3;

buka();
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T T T posisi level air

if(PINB.7==0 && PINB.6==1) //valve 2 buka setengah
{
for(a=0;a<=100;a++)
{
PORTB.0=1;
delay_us(1300); //buka valve 2 setengah
PORTB.0=0;
delay_ms(18);
}
}
if(PINB.7==1 && PINB.6==1) //valve 2 tutup
{
for(a=0;a<=100;a++)
{
PORTB.0=1;
delay_us(500); //tutup valve 2
PORTB.0=0;
delay_ms(19);
}
}

T T T T

I

}

valve=3;
tutup();
valve=1;
tutup();
valve=2;
tutup();
valve=4;

buka();//ganti saringan kedua jika sensor 3 kotor
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//selama bersih buka KETran tEIUS. ... ...oovvvuumeeeee ettt eeaaees

while(sensor_kekeruhan_air_3_90<=973&&sensor_kekeruhan_air_3_180>=465)
{

sensor_kekeruhan_air_3_90=read_adc(4);// sensor kekeruhan air 3 90
delay_ms(10);

sensor_kekeruhan_air_3_180=read_adc(5); // sensor kekeruhan air 3 180
delay_ms(10);

Icd_clear();

sprintf(text,"%d %d ",sensor_kekeruhan_air_3_90,sensor_kekeruhan_air_3_180);

led_puts(text);

for(a=0;a<=100;a++)
{
PORTB.4=1;
delay_us(1800);
PORTB.4=0;
delay_ms(18);
}

valve=5;

buka();

if(PINA.7==0 && PINA.6==1) // valve 4 buka setengah

{
for(a=0;a<=100;a++)
{
PORTB.2=1;
delay_us(1300);
PORTB.2=0;
delay_ms(18);
}
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if(PINA.6==1 && PINA.7==1) //valve 4 tutup
{

for(a=0;a<=100;a++)

{

PORTB.2=1;

delay_us(500);

PORTB.2=0;

delay_ms(19);

}

Icd_clear();

sprintf(text,"SEMUA SARINGAN KOTOR");
led_puts(text);

delay_ms(100000);

}
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else
{
valve=1;
buka();
valve=2;
tutup();
valve=4;
tutup();
valve=3;
tutup();
valve=5;
tutup();
}
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Features

* High-performance, Low-power Atmel® AVR® 8-bit Microcontroller
* Advanced RISC Architecture
— 131 Powerful Instructions — Most Single-clock Cycle Execution
— 32 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 16 MIPS Throughput at 16 MHz
— On-chip 2-cycle Multiplier
* High Endurance Non-volatile Memory segments
— 16 Kbytes of In-System Self-programmable Flash program memory
— 512 Bytes EEPROM
— 1 Kbyte Internal SRAM
— Write/Erase Cycles: 10,000 Flash/100,000 EEPROM
— Data retention: 20 years at 85°C/100 years at 25°C"
— Optional Boot Code Section with Independent Lock Bits
In-System Programming by On-chip Boot Program
True Read-While-Write Operation
— Programming Lock for Software Security
* JTAG (IEEE std. 1149.1 Compliant) Interface
— Boundary-scan Capabilities According to the JTAG Standard
— Extensive On-chip Debug Support
— Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface
* Peripheral Features
— Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes
— One 16-bit Timer/Counter with Separate Prescaler, Compare Mode, and Capture
Mode
— Real Time Counter with Separate Oscillator
— Four PWM Channels
— 8-channel, 10-bit ADC
8 Single-ended Channels
7 Differential Channels in TQFP Package Only
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x
— Byte-oriented Two-wire $erial Interface
— Programmable Serial USART
— Master/Slave SPI Serial Interface
— Programmable Watchdog Timer with Separate On-chip Oscillator
— On-chip Analog Comparator
* Special Microcontroller Features
— Power-on Reset and Programmable Brown-out Detection
— Internal Calibrated RC Oscillator
— External and Internal Interrupt Sources
— Six Sleep Modes: Idle, ADC Noise Reduction, Power-save, Power-down, $tandby
and Extended Standby
+ 1/0 and Packages
— 32 Programmable I/© Lines
— 40-pin PDIP, 44-lead TQFP, and 44-pad QFN/MLF
* Operating Voltages
— 2.7V - 5.5V for ATmegal6L
— 4.5V - 5.5V for ATmegal6
* Speed Grades
— 0 -8 MHz for ATmega16L
— 0-16 MHz for ATmegal6
+ Power Consumption @ 1 MHz, 3V, and 25°C for ATmega16L
— Active: 1.1 mA
- Idle Mode: 0.35 mA
— Power-down Mode: <1 pA

AIMEL
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| ATmega1 G(L)

Pin Figure 1. Pinout ATmegal6
Configurations POIP
A
(XCK/TO) PBO L 4 40 [ PAO (ADCD)
(T1) PB1 [ 2 39 [0 PA1 (ADCT)
(INT2/AINO) PB2 [T 3 38 [0 PA2 (ADCZ)
(OCDIAINT) PB3 CT 4 37 [ PA3 (ADC3)
(ST) PB4 L5 36 [ PA4 (ADCA)
{MOSI) PBS LI 6 35 [0 PAS (ADCS)
(MISO) PBE CT 7 34 [ PAG (ADCE)
(SCK) PBT (T 8 33 [0 PA7 (ADCT)
RESET Cf o 32 D AREF
vece O 10 310 GND
GND T 11 30 [0 AVCC
XTALZ O 12 29 [ PCT (TOSC2)
XTALT T 13 28 0 PG6 (TOSC1)
(RXD) PDO [T 14 27 7 PCS (TDI)
(TXD) PD1 T 15 26 [ PC4 (TDO)
(INT0) PD2 LT 18 25 [0 PC3 (TMS)
(INT1) PD3 I 17 24 [ PC2 (TCK)
{OCIB) PD4 (] 18 23 [0 PC1 (SDA)
{OC1A) PD5 [T 19 22 T PCO (SCL)
(IGP1) PD6 I 20 21 1 PD7 (OC2)
TQFP/QFNMLF
SE
8 8 ..
_=5_% 8538
Bzzc® 2222
ioa-28%ceran
PrPpprseisdd
nonononnnonn
® 44,42, 40, 38, 36, 34
(MOSI) PBS ] 1 33 [0 Pmd (ADC4)
MIS)PBE CJ2 FTTTTT"55%5 32 11 PAs (ADCS)
(scky PE7 g3 ! ' 31 [ Pag (ADCE)
RESET ] 4 : : 30 1 PAT (ADCT)
vee O 5, | 29 O AREF
GND ] 68 | 28 [ GND
XTALZ T} 7 1 1 27 [ avce
XTALT T} 8 1 I 26 |3 PCT (TOSCZ)
(RXD) PDO ] 9 : ' 25 1 Pos (TOSCY)
(Txpp PRT 410 @ _: 24 [ PCS (TDI)
(INTQ) PD2 O 11 23 | PC4 (TDO)
12" %14 %16 18" %207 Y22
goooonoooud
/ MFTVOROORT NN®M
000Q00ZzOoOLOO
NOTE ocooconsSpaoaca
Bottom pad should ST Jagxa
be snldlfredto gound.  Z g g 3] ﬁ EE_EE
Disclaimer Typical values contained in this datasheet are based on simulations and characterization of

other AVR microcontrollers manufactured on the same process technology. Min and Max values
will be available after the device is characterized.
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ATmega16(L)

Overview The ATmegal6 is a low-power CMOS 8-bit microcontroller based on the AVR enhanced RISC
architecture. By executing powerful instructions in a single clock cycle, the ATmega16 achieves
throughputs approaching ‘1 MIPS per MHz allowing the system designer to optimize power con-

simntinn yarcus nrocessing snead
SUMPHon versus processing speed

Block Diagram Figure 2. Block Diagram
PAD - PAT PCO-PCT
vec A A & A r
1 |
r ‘ PORTA DRIVERS/BUFFERS ‘ | PORTC DRIVERSBUFFERS |
;D ‘ PORTA DIGITAL INTERFACE ‘ | PORTC DIGITAL INTERFACE |

—————F—

MUX & ADC ™w
ADC INTERFACE
L T
I’ T )
PROGRAM
COUNTER

AVCG

AREF T

— r 1
TIME] o l:
COUNTERS OSCILLATOR

PROGRAM INTERNAL
FLASH OSCILLATOR
i l_ L
T .
INSTRUCTION GENERAL WATCHDOG ~
REGISTER | |lsf PURFDSE TIMER OSCILLATOR —
REGISTERS l|
I
e
1 X
INETRUC ¥ MCU CTH
DECODER | |4 5 TIMING - RESET
] z

CONTROL N4 INTERRUPT ?
b ._-| CALIBRATED
LINES \iL'i/ UNT OSCILLATOR

+
AVR GPU | rEoes I-—. .—-I EEPROM ‘
FRORAMMING sPI }n—v .—-| USART ‘

COMP.
INTERFACE
& — N
PORTE DIGITAL INTERFACE ‘ PORTD DIGITAL INTERFACE |

! [

e

‘ PORTE DRIVERS/BUFFERS ‘ | PORTD DRIVERS/BUFFERS |
LR - - * v v v
P80 - PBT PDO-PD7
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A TMega16(L)

Pin Descriptions
vce
GND

Port A (PAT..PAO)

2466T-AVR-0THO

The AVR core combines a rich instruction set with 32 general purpose working registers. All the
32 registers are directly connected to the Arithimetic Logic Unit {ALU), allowing two independent
registers to be accessed in one single instruction executed in one clock cycle. The resulting
architecture is more code efficient while achieving throughputs up to ten times faster than con-

ventional CISC microcontrollers.

The ATmega16 provides the following features: 16 Kbytes of In-System Programmable Flash
Program memory with Read-While-Write capabilities, 512 bytes EEPROM, 1 Kbyte SRAM, 32
general purpose 1/Q lines, 32 general purpose working registers, a JTAG interface for Boundary-
scan, On-chip Debugging support and programming, three flexible Timer/Counters with com-
pare modes, Internal and External Interrupts, a serial programmable USART, a byte oriented
Two-wire Serial Interface, an 8-channel, 10-bit ADC with optional differential input stage with
programmable gain (TQFP package only), a programmable Watchdog Timer with Internal Oscil-
lator, an SPI serial port, and six software selectable power saving modes. The Idle mode stops
the CPU while allowing the USART, Two-wire interface, A/D Converter, SRAM, Timer/Caounters,
SPI port, and interrupt system to continue functioning. The Power-down mode saves the register
contents but freezes the Oscillator, disabling all other chip functions until the next External Inter-
rupt or Hardware Resef. In Power-save mode, the Asynchronous Timer confinues to run,
-ﬁllnwmn tha user to maintain a timar base whi tha razt of the device iz sleehmn The ADC
Naise Reducnon mode staps the CPU and all /0 madules except Asynchranous Timer and
ADC, to minimize switching noise during ADC conversions. In Standby mode, the crystalireso-
nator Cscillator is running while the rest of the device is sleeping. This allows very fast start-up
combined with low-power consumption. In Extended Standby mode, both the main Oscillator
and the Asynchronous Timer continue to run

The device is manufactured using Atmel's high density nonvolatile memory technology. The On-
chip ISP Flash allows the program memory to be reprogrammed in-system through an SPI serial
interface, by a conventional nonvolatile memory programmer, or by an On-chip Boot program
running on the AVR core. The boot program can use any interface to download the application
program in the Application Flash memory. Software in the Boot Flash section will continue to run
while the Application Flash section is updated, providing true Read-While-Write operation. By
combining an 8-bit RISC CPU with In-System Self-Programmable Flash on a monolithic chip,
the Atmel ATmeqgal6 is a powerful microcontroller that provides a highly-flexible and cost-effec-
tive solution to many embedded contral applications

The ATmegal6 AVR is supported with a full suite of program and system development tools
including: C compilers, macro assemblers, program debugger/simulators, in-circuit emulators,
and evaluation kits

Digital supply voltage.
Ground

Port A serves as the analog inputs to the A/D Converter.

Port A also serves as an 8-bit bi-directional I/O port, if the A/D Converter is not used. Port pins
can provide internal pull-up resistors (selected for each bit). The Port A output buffers have sym-
metrical drive characteristics with both high sink and source capability. When pins PAO to PAT
are used as inputs and are externally pulled low, they will source current if the internal pull-up
resistors are activated. The Port A pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

AIMEL ¢
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A TMega16(L)

Port B (PB7..PB0)

Port C (PC7..PCO)

Port D (FD

RESET

XTAL1

XTAL2

AVCC

AREF

2466T-AVR-O7M0

Port B is an 8-bit bi-directional 1/0 port with internal pull-up resistors (selected for each bit). The
Port B ouiput buffers have symmetiical diive characteristics with both high sink and source
capability. As inputs, Port B pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port B pins are tri-stated when a reset condition becomes active,

even if the clock is not running

Port B also serves the functions of various special features of the ATmegal6 as listed on page
68,

Port C is an B-bit bi-directional I/O port with internal pull-up resistors (selected for each bit). The
Port C output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port C pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port C pins are fri-stated when a reset condition becomes active,
even if the clock is not running. If the JTAG interface is enabled, the pull-up resistors on pins
PCH(TDI), PC3(TMS) and PC2(TCK) will be activated even if a reset accurs.

Port C also serves the functions of the JTAG interface and other special features of the
ATmegalG as listed on page 61

Port D is an 8-bit bi-directionai I/O port with internal puii-up resistors (seiected for each bit). The
Port D output buffers have symmetrical drive characteristics with both high sink and source
capability. As inputs, Port D pins that are externally pulled low will source current if the pull-up
resistors are activated. The Port D pins are tri-stated when a reset condition becomes active,
even if the clock is not running.

Port D also serves the functions of various special features of the ATmega16 as listed on page
G3.

Reset Input. A low level on this pin for longer than the minimum pulse length will generate a
reset, even If the clock is not running. The minimum pulse length 1s given in Table 15 on page
38. Shorter pulses are not guaranteed to generate a reset.

Input to the inverting Oscillator amplifier and input to the internal clock operating circuit.

Qutput from the inverting Oscillator amplifier.

AVCC is the supply voltage pin for Port A and the A/D Converter. It should be externally con-
nected to V¢, even if the ADC is not used. If the ADC is used, it should be connected to Ve

through a low-pass filter

AREF is the analog reference pin for the A/D Converter

AIMEL 5



TowerPro MG995 - Standard Servo

Basic Information

Modulation: Analog

Torque: 4.8v: 138.9 oz-in (10.00 kg-cm)
Speed: 4.8v: 0.20 sec/o0°

Weight: 1.94 oz (55.0 g)

Length: 1.60 in (40.6 mm)
Dimensions: Wwidth: 0.78in (19.8 mm)
Height: 1.69 in (42.9 mm)
Motar Type: Coreless
Gear Type: Metal

Rotation/Support: Dual Bearings
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