LAMPIRAN A

#include <mega.8535>
#include <delay.h>
#include <stdlib.h>
#include <math.h>
#define sigout PORTB.0
#define sigin PINB.O
#define dirsig DDRB.0

#define sensor_tutup PINB.1
#define sensor buka PINB.2

/I Alphanumeric LCD Module functions
/[#tasm

/' .equ __lcd port=0x15 ;PORTC
//#tendasm

//#include <lcd.h>

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

void ambil data();

void fuzzy();

void rule base();

int

g err,g d err,mf errl,mf err2,mf d errl,mf d err2,s,s1,s2,s3,s4,data timer,tinggi,d

ataping,sp;

unsigned char y1[6],y2[6],cpot[4],cco[4],clevel[5],csp[5];

float grade errl,grade err2,grade d errl,grade d err2, d err,data PWM;

float level,err,e0,e1,output fuzzy,co, ftotal,f1,{2,£3,f4;
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// Timer 1 overflow interrupt service routine
interrupt [TIM1_OVF] void timerl _ovf isr(void)
{

// Place your code here

data_timer=0;

}

void main(void)

{

PORTA=0b00001111;
DDRA=0x00;

PORTB=0b00000110;
DDRB=0x00;

PORTC=0x00;
DDRC=0x00;

PORTD=0x00;
DDRD=0x8C;

// Timer/Counter 0 initialization
/I Clock source: System Clock
// Clock value: Timer 0 Stopped
// Mode: Normal top=FFh

// OCO output: Disconnected
TCCRO=0x00;

TCNTO0=0x00;

OCRO0=0x00;

// Timer/Counter 1 initialization
// Clock source: System Clock
/I Clock value: 172.800 kHz

// Mode: Normal top=FFFFh

// OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off
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// ITnput Capture on Rising Edge

// Timer 1 Overflow Interrupt: On
// ITnput Capture Interrupt: Off

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

TCCR1B=0x43;

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: 11059.200 kHz

// Mode: Fast PWM top=FFh

// OC2 output: Non-Inverted PWM
ASSR=0x00;

TCCR2=0x69;

TCNT2=0x00;

OCR2=0x00;

// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x04;

// USART initialization

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

/I USART Transmitter: On

// USART Mode: Asynchronous
// USART Baud rate: 9600
UCSRA=0x00;

UCSRB=0x18;

UCSRC=0x86;

UBRRH=0x00;

UBRRL=0x47;
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// Global enable interrupts
#asm("sei")

sp=0;
tinggi=37,

while (1)
{
if(PINA.0==0) {sp=5;}
if(PINA.1==0) {sp=10;}
if(PINA.2==0){sp=15;}
if(PINA.3==0) {sp=20;}

ambil data();
level=tinggi-dataping;
fuzzy();
if(level>=sp){co=0;}

if(level>=sp && sensor_tutup==1)
{
OCR2=255; //tutup
PORTD.2=1;
PORTD.3=0;

}
else if(level<sp && sensor buka==1)

{
data PWM=co;
OCR2=data PWM; //buka
PORTD.2=0;

PORTD.3=1;
}
else
{
OCR2=0;
PORTD.2=0;
PORTD.3=0;
}
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3
}

void ambil data()
{

dirsig=1;
sigout=1;

delay us(10);
sigout=0;

dirsig=0;
sigout=1;

while(sigin==0);
TCNT1=0;
data timer=0;

while(sigin==1);

data timer=TCNTI;
dataping=data_timer/10;
delay ms(300);

}

void fuzzy()

{

el=sp-level;

err=el;

d_err=el-e0;

el=el;

//penentuan derajat keanggotaan err

if(err<=0)

{

grade errl=I;

mf errl=0; //Z
grade err2=0;

mf err2=1; //PK
}

if(err>0 && err<=3)

{
grade errl=I1-(err/3);
mf errl=0; //Z
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grade err2=(ert/3);
mf err2=1; //PK
b

if(err>3 && err<=6)

{

grade errl=1-(err-3)/3;
mf errl=1; //PK
grade err2=(err-3)/3;
mf err2=2;  //PS

b

if(err>6 && err<=9)

{

grade errl=1-(err-6)/3;
mf errl=2; //PS
grade err2=(err-6)/3;
mf err2=3; //PB

b

if(err>9)

{

grade errl1=0;
mf errl=2; //PS
grade err2=1;
mf err2=3; //PB
b

//derajat keanggotaan d_err

if(d_err<=-2)

{

grade d errl=1;

mf d errl=0; //NB
grade d err2=0;

mf d err2=1; //N
}

if(d_err>-2 && d_err<=-1)
{

grade d errl=1-(d_err+2);
mf d errl=0; //NB



grade d err2=(d err+2);
mf d err2=1; //N
}

if(d_err>-1 && d_err<=0)
{

grade d errl=1-(d_err+1);
mf d errl=1; //N
grade d err2=(d err+1);
mf d err2=2; //Z

}

if(d_err>0 && d_err<=1)
{

grade d_errl=1-d _err;
mf d errl=2; //Z
grade d err2=d err;

mf d err2=3; //P

b

if(d_err>1 && d_err<=2)
{

grade d errl=1-(d _err-1);
mf d errl=3; //P
grade d err2=d_err-1;

mf d err2=4; //PB

b

if(d_err>2)

{

grade d_err1=0;
mf d errl=3; //P
grade d err2=1;

mf d err2=4; //PB
b

//rule

g err=mf errl;

g d err=mf d errl;
rule base();

sl=s;

g err=mf errl;



g d err=mf d err2;
rule base();
S2=s;

g err=mf err2;

g d err=mf d errl;
rule base();

s3=s;

g err=mf err2;

g d err=mf d err2;
rule base();

s4=s;

//pengambilan keputusan

//basis aturan

fl=min(grade errl,grade d errl);
f2=min(grade errl,grade d err2);
f3=min(grade err2,grade d errl);
f4=min(grade err2,grade d err2);

ftotal=f1+2+{3+14;
output_fuzzy=((f1*s1)+(f2*s2)+(f3*s3)+(f4*s4))/ftotal,
co=output_fuzzy;

}

void rule base()

{

//ERROR ZERO

if(g_err==0 && g d_err==0){s=0;}
if(g err=—=0 && g d err==1){s=0;}
if(g_err==0 && g d_err==2){s=0;}
if(g err=—=0 && g d err==3){s=0;}
if(g_err==0 && g d_err==4){s=0;}

//ERROR PK

if(g err=—=1 && g d err==0){s=100;}
if(g_err==1 && g d _err==1){s=190;}
if(g err=—=1 && g d err==2){s=190;}
if(g err==1 && g d_err==3){s=190;}
if(g err=—=1 && g d err==4){s=220;}



//ERROR PS

if(g err==2 && g d err==0){s=110;}
if(g_err==2 && g d err==1){s=190;}
if(g err==2 && g d err==2){s=220;}
if(g_err==2 && g d _err==3){s=220;}
if(g err==2 && g d err==4){s=220;}

//ERROR PB

if(g err==3 && g d err==0){s=190;}
if(g_err==3 && g d err==1){s=220;}
if(g err==3 && g d err==2){s=255;}
if(g err==3 && g d_err==3){s=255;}
if(g err==3 && g d err==4){s=255;}

}
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SGS-THOMSON
MICROELECTRONICS

L293D
L293DD

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

E0ImA CUTPUT
PER CHAMMNEL

1.2A PEAK QUTPUT CURRENT (naon repel-
thve) PER CHANNEL

EMASLE FACILITY

OWERTEMPERATURE PROTECTION
LOGICAL "0 INPUT WOLTAGE P TO 1.5 W
{HIGH MCOISE IMMUNITY)

INTERMAL CLAMF HODES

CURRENT CAPASILITY

DESCRIPTION

The Device I= a monollthic Integrated high walt-
age, high current four channel &fver gesigned to
accept standard OTL ar TTL loglc levels and drive
Induclive Ipads [such as n:-lars solenaloes, DG
and stepping maotars) and swllching power tran-
EIE00E.

Tao simplfy us2 as bwo bridges each palr of chan-
nels Is eq.m:l':led whh an erabls Inpul. & separats
supaly Inf & provided for the lagic, alowing :53-
eration at 3 lower voitage and Irffemal clamip d-
ooeE are Inciuded.

This dewlce |5 suRable for use In swhching appil-
callons at frequenclesup to £ kHz.

BLOCK DIAGRAM

SO12+8+4) Powesrdip [12+2+3)
ORDERING MUMBERS:

L35300 L2530

Tne L2930 I= aseembled i & 1€ lzad plasiic
packaage which has 4 cenier pins connacizsd lo-
gethar and used 'or heatsinking
Thne L22300 |s assembled In @ 20 lead surface
mount ‘which has B conter png connecied fo-
gethar and used for neatsinking.
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ERABELEY]

IRz
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3 JTH4
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L293D - L293DD

ABSOLUTE MAXIMUM RATINGS

Symbod Parameter Value Uinit
Vg Supply Voltage 38 v
Ves Logic Supply Violtage 38 WV
Vi nput Volage 7 v
Ve Enable Voltage 7 v
s Peak Cutput Current {100 s non repstitive)] 1.2 A
P Tiodal Power Dissipabion at Teim =90 °C 4 W
Tag, T; Storage and Junction Temperatures — 40tz 150 G

PIN COMMECTIONS [Top view)

EmABLE 1 Yes
EWABLE 1 CT]1 — 28 [D vss w—— INPUT ¢
INPUT 1 (] 2 18 [T IMPUT 4
DUTRUT 1 T 3 18 [ OUTRUT 4 QUTPUT ¢ DUTRJT &
GHD [T} 4 17 [T GHD
GO [
6HD O 5 16 [IJ GND " ne
GHD I 6 15 [TJ GHD BHD LT
GHD (T} 7 14 [T GHD
DUTRUT Z (O & 13 [ OUTPUT 3 QUTFUT 2 aUtPUT 3
INPUT 2] o 12 [T IHPUT 3 N
vs [0 18 11 [T ENABLE 2 INPUT 3
MEILIION -8 ¥ EMABLE 3
bt
S0[12+44+4) Powerdip|12+2+2)
THERMAL DATA
Symb-ol Decription DI 50 Unit
e pira Themal Resstance Junction-pins ma. - 14 =CIW
Pt j-ust Themmal Resstancs junciion-ambient ITIEE. ED 50" *CIW
P jousa Themal Resstance Junction-case mak. 14 -

{*) Wkn 85q. cm on board healsink.
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L2930 - L293DD

ELECTRICAL CHARACTERISTICS (for each channel, Ve =24V, Vas=5Y, Tamb = 25 "C. unless
atherwize spacified)

Symbaol Parameater Test Conditions Min. | Typ. | Max | Unit
e Supply Voltage (pin 10 Ve 3 v
Ve Logic Supply Violtages (pin 20) 44 li v
Iz Total Quiescent Supgly Surrent | Vi=L: lo=0; Ve =H 2 i mA
{pin 10 Vi=H; lg=0; Ve =H B | 24 | ma
Wan =L 4 md
less Total Quiescent Logie Supply | V=L lo=0; Ve =H 44 Al A
Cument (pin 20) Vi=H: lp=0: Vee=H i | 2 | mA
Van =L 16 24 e
i i 3 - L
WiL 1r57]ut Low Violtage (pind, 8 12, 03 1. 1)
Wy nput High Voltage (pin2, 8, | Vge=TV 23 Weg 1)
12,19 Ves TV 3 7 W
L Low Yodage Input Current (pin | Vo =15V -10 | pa
2, 5,12, 19)
I High Viof{ape Input Cumentipin | 23VEVy 2 Vee - 08V 30 100 P&
2,8 12, 13
VL Enable Low Voliage -0.3 1.5 v
pin1, 11
VanH Enable High Violtage | Vas =TV 23 Wem v
pin1, 1] Vae 37V 23 7 y
lin 1 Low Yotage Enable Current Ve =15V -3 [ =100 pa
{pin1, 111
i H H.g|11‘.-'c:11{aige Enable Cument 2AINVEN 2 Vg - 08Y +10 | ph
ipin 1,
Vegpags | —ource Output Saturation ly=-0.GA 14 18 1)
Voltage (pins 3, B, 13, 18]
Vegman, | Sink Cutput Saturation Voltage | lo=+064 1.2 18 1)
(pins 3, &, 13, 18]
Vi Clamp Code Forward Voltage | |5 =600nd 1.3 V
f Rise Time (") 0.1i00.8Ve 2560 ns
ty Fal Tme(") 0.59100.1 Ve 260 ns
{on Tum-on Cefay (*) 0.5Vito 0.5 Vg 750 ns
o Tum-off Delay [ 0.5V to 0.5 Vg 200 ns
[ B2y 1.
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L2930 - L293DD

TRUTH TABLE {one channel)

Figure 1: Switzhing Times

Input Enable [*) Output
H H H
L H L
H L Z
L L Z
Z = Hgh output impedance

[} Relzlive 1o the anziderad channe

LI

0.4,
= DY
Qv

It

Figure 2: Junction to ambient thermal resistance vs. area on board heatsink (S012+4+4 package)
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L2920 - L23300

POWERDIF1E PACKAGE MECHANICAL DATA

o, FTIm Inah
ML TVF. MAX. MM TVP. MAY,
al 0.1 o.o2n
B 0.Es 1.40 ek} ooes
o .50 o.oza
bi 0.z= 0.50 o.ods oo2a
o 200 OTer
E 820 0345
= 254 o.aca
e3 1778 oToa
F 7.10 oL28d
1 5.10 oo
L 330 o220
Z 1.a7 oosa

o
1 e Y Y O i o |
B 8
L
1 L}

IS N [ N N Ny (N Ny i
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L2330 - L233DD

S020 PACKAGEMECHANICAL DATA

— i Inah
ML TYVF. Max. M. TV, MAY,
A 265 o0
al a1 0.2 C.00s coos
a2 245 0.0s6
o 0.z2= .43 CLots ooag
b1 022 0.32 C.oo8 oLo3

[= 0s 0.020

c1 £5 1.772
1 125 0,035 0L.456
12 10.65 £.354 L4148

= 1.27 0.050

e3 1143 0450
F 1 7.2 0.028 o254
= 8.5 9.15 0345 03Ed
L 0.5 1.27 £.020 =l ]
X 0.7s 002a

87 (M.}
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