LAMPIRAN A

FOTO ROBOT



Gambar A.1 Foto Robot Tampak Samping Depan

Gambar A.2 Foto Robot Tampak Depan
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Gambar A.3 Foto Robot Tampak atas
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This program was produced by the

CodeWizard AVR V1.25.3 Standard

Automatic Program Generator

© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l.

http://www.hpinfotech.com

Project :
Version :

Date : 04/09/2007

Author : ade

Company : d9

Comments:

Chip type : ATmegal6
Program type : Applicationa

Clock frequency  : 12,000000 MHz
Memory model : Small
External SRAM size : 0

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

#include <delay.h>

// Declare your global variables here
eeprom int i=0;

int ax;

void koreksi(void)
{if (PINA.5 == 1 Il PINA.6 ==1) //optokopler pendek kiri ada halangan
{
PORTC = 0x04; //geser ke kanan
delay_ms(300);
b
if (PINA.4 == 11IPINA.7 ==1) //optokopler pendek kanan ada halangan
{
PORTC =0x01;  //geser ke kiri
delay_ms(300);
3
}

void belok_kanan(void)
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{PORTC = 0x0A;
delay_ms(300);
PORTC = 0x06;
delay_ms(470);
PORTC = 0x05;
delay_ms(250);
PORTC = 0x06;
delay_ms(470);

}

void belok_Kiri(void)

{PORTC = 0x0A;
delay_ms(300);
PORTC = 0x09;
delay_ms(470);
PORTC = 0x05;
delay_ms(250);
PORTC = 0x009;
delay_ms(470);

}

void main(void)

{

//mundur

//belok kanan

// maju

//belok kanan

//mundur

//belok kiri

// maju

//belok kiri
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// 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 State5=T State4=T State3=T State2=T State1=T StateO=T
PORTA=0x00;

DDRA=0x00;

// Port B 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
PORTB=0x00;

DDRB=0xFF;

// Port C initialization

// Func7=0ut Func6=0ut Func5=0ut Func4=0ut Func3=0ut Func2=0ut
Func1=0ut FuncO=0Out

// State7=0 State6=0 State5=0 State4=0 State3=0 State2=0 State1=0 State0=0
PORTC=0x00;

DDRC=0xFF;

// Port D initialization
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// Func7=0ut Func6=0ut Func5=0ut Func4=0ut Func3=0ut Func2=0ut
Func1=0Out FuncO=In

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

DDRD=0xFE;

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

// OCO output: Disconnected
TCCRO=0x00;

TCNTO0=0x00;

OCRO0=0x00;

// Timer/Counter 1 initialization
/I Clock source: System Clock
/I Clock value: Timer 1 Stopped
// Mode: Normal top=FFFFh

/I OC1A output: Discon.

// OC1B output: Discon.

// Noise Canceler: Off
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// 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
/I Clock source: System Clock
/I Clock value: Timer 2 Stopped
// Mode: Normal top=FFh

// OC2 output: Disconnected
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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;

// 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;

Universitas Kristen Maranatha



DDRD.5 =1;
while (1)
while (1)
if(ax<=2)
{
if(ax==0)
PORTD.5=1;
if(ax>=1)
PORTD.5=0;
PORTC = 0x05;
delay_ms(100);
if (PIND.O ==0)
{
PORTC = 0x05;
delay_ms(600);
PORTC = 0x00;
delay_ms(100);
PORTD.4 =1, //penanda on
delay_ms(500);
PORTD.4 = 0;

delay_ms(200);
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ax++;

if (PINA.0==11PINA.1 ==1) //cek sensor depan

{if (PINA.2==1) /lcek sensor Kiri
{belok_kiri();

}

else

{belok_kanan();

};

b

koreksi();

b

PORTC = 0x00;
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C.11C1L293D

r SGS-THOMSON L293D
Y/, ICROELECTIONICS L293DD

PUSH-PULL FOUR CHANNEL DRIVER WITH DIODES

s 600mA CUTPUT CURRENT CAPABILITY
FER CHANNEL

m 1.2A PEAK OLTPUT CURRENT (nun repel-
tive) FER CHANMEL

= EMABLE FACILITY

s OVERTEMPERATURE PROTECTION

= [OGICAL 0" IMPUT NG TAGFUP TO 15Y
(HIGE NOISE IMMUNITY)

= INTERNAL CLAMP DIODES S0[121414) Powerdip (121212)
ORDERING HUMBERS:

DESCRIPTION

Tha Device is a monalithic integrated high wvolt- L22300 L2830

age, high current four channel driver designed to
accep! slandard DTLor TTL logic levels ard drive
indurtive lnads (such as relays solennidas DO
and stepping motors) and switching power tran-
sistors.

To simplfy usc as two bridges cach pair of chan
nels |_,Fé::z pped with an mgabh |n|:-utP.a'\,,cparatc The L2930 is assembled in a 16 lead plastic

supply input 1g provided for the logiz, allowing o packaage which has 4 center pins connected to-
eration st a lower voltage snd internal clamp di- gether and used for heatsinking
odes areincluded. The _2330D iz assembled in a 20 lead surfaca
This devee is suitable fo- use ir switcking sppli- mount which has 8 centar pine connected to-
cations at frequenciesup to Okl |z gether and vsed for heatsinking.

BLOCK DIAGRAM

N 5 R S TR
¥ 1

ENABLE1 C J ENABLEZ

INZ C s IH4
i i 4.5.6.7

8] 18] 14.15.16.47
#oz.29301-4¢ OUT2 DUT4

June 199€ 7
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L2930 - L293DD

ABSCLUTE MAXIMUM RATINGS

Symbaol Parameter Value Unit
Wz Supply Voltage 6 v
Vg Logic Suppy voltage 36 v
\i Irpul Veltage 7 v
Vap Enable Yoliage 7 v
ly Peak Output Current (100 ps non repetitive) 1.2 A
Pl Total Powe Dissipation at Tppng= 50 °C 4 W
L Tetg T Storageand Juncion Temperature —a0to 150 L
PIN CONNFCTIONS (Top view)
Vss
ENABLE 1CT 1 — 20 [ ves INPUT &
INPUT 1T 2 19 [T INPUT &
OUTPUT 1 (T 3 18 [ OUTRUT 4 OUFPLY &
BHD (CT] 4 17 [T BKD GHG
GHD CT 5 16 [TJ BKD
GND T & 15 [T 6D anp
GHD T 7 14 T3] BHD
DUTRUT 2T 8 13 [ OUTRUT 3 auteLT 3
IMPUT 2T 9 12 [T INPUT 3
ve CT] 10 14 [ EvaBLE 2 [NRUT3
N9?L39301-82 ENABLE 7
SO[12+4+4) Powerdip(i2+2+2)
THERMAL DATA
Symbol Deeriptien Dir SO Unit
Rinjprs Thormal Resiatance Jundion-pina e — 14 "CIW
R |-amb Themal Resistance juncion-ambisnt e, oo S0y K~
Fn J-cazs Themal Resislanoe Jundion-cese A 14 -

*} With 8sg. cm on board heatsink

ki
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C.21CLM339

LM339, LM339A, LM239,
LM239A, LM2901, M2901V,
MC3302

Quad Single Supply
Comparators

These comparators are designed for use in level detection, low-level
sensing and memory applications in consumer automotive and
industrial electronic applications.
® Singl= or Split Supply Operation
® T ow Input Bizs Current: 25 0 (Typ)
® T ow Input Offset Current: +5. 0 nd (Typ)
® Low Input Offset Voltage: 1.0 mV (Typ) LM139A Series

ON Semiconductor

Formerty a Division of Motorola
http:/lonsemi.com

ik

14
1

® Input Common Mode Voltage Range to Gnd N(’::SSEJ EEEI;X
® Low Output Saturation Voltage: 130 mV (Typ) @ 4.0 mA
® TTL and CMOS Comgpatible
® ESD Clamps on the Inputs Increass Beliabiity without Affecting "
Device Operation 1
MAXIMUM RATINGS S0-14
Rating Symboal Value Unit c&ggﬁ?ﬁ A
Power Supply Viltage Voo Vdc

LM239, AILM339A/LIM2901 V +36 or +18 FIN CONNECTIONS

NC3302 +30 or 15
nput Cifferential Volags Range VIDR Vdc e

LM239, AILM339ALM2901 6 output 2 [ 1] 4] cutput 3

MC3302 30

Outpat 1 2 12 | Quitput 4
nput Cammean Mode Voltage Range Vicmr | 03t Voo Vdc p [ :| P
Output Short Circuitto Ground (Note 1) | Isg Continuous vee [3] 1] g
Power Dissipation @ Ty =25°C Pp ~tnpat1 [ 4] 1] +Input 4

Flastic Package 1.0 W > @

Cerate above 25°C 8.0 mW/C +Input 1 E— - E = Input 4
Juncticn Temperature T 150 °C —Inpat 2 E__ E +input 3
Operating Ambient Temperature Range Ta °C —2 L

LM239, A —2510 485 +inpatz 7] & | ~Input 3

MC3302 —40 o 485

LM2301 —40 to +105 )

LM2301V —A0to +125 1Top View)

LM339, A 0to+70
Storage Temperaturz Range Taig —£5 to +150 ‘C

NOTE: 1. The mazimum cuput curent may ke as high as 20 l"_|r'\ independent of the magnitude of Vi
Output short circuits fo Viop can cause excessive heating and eventual destrudtion.
Figure 1. Circuit Schematic
Ve @ % +Input - Input @ Output ORDERING INFORMATION
I i 1 T See detailzd erdering andshipping information inthe package
é dimensziors secticn on page 5 ofthis data sheet.
P o r
v—;l R
v y
Mo &
I_‘-‘I
|
LS ]
[, Gnd
NOTE: Diagram shown is for 1 comparstor.
@ Seniconductor Components hdustries, LLZ, 1809 1 Publicaticn Order Nurrber.

Octaber, 1999 — Rev. 3 LM339/D
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LM339, LM339A, LM239, LM239A, LM2901, M2901V, MC3302

ELECTRICAL CHARACTERISTICS (Vgc =+5.0Vee, Ty = +25°C, unless otherwise noted)

LM239A/339A LM239/339 LM2901/2901V MC3302
Characteristic Symbol | Min | Typ | Max | Min | Typ | Max | Min | Typ [ Max | Min | Typ | Max | Unit
Irput Offsat Voltage (Moe 4) Vo - [#0]2D] - (L2050 — |£20|£0| — |=30£20 | mVde
Irput Bias Current (Notes 4, 5] [z] - |5 |/ - | B | B0 - | 2B |BO| - | 25 |500 | nA
(Outputin Analog Rarge)
Irput Offset Current (Note 4] [lTe! — |50 )50 | - 450|450 | — [#£50 (450 | — | =30 |£100| nA
Irput Commaon Mode Vaitage VICMR 0 - Mo © - Vo 0 - (Vg | O - |vee| v
Rzange -1.5 -1.5 -1.5 -1.5
Supply Current Ice ma
R = = (For All Comparators) - |08|20| - (0B |2C | - |08 ]2 - |03 |20
R ==, Vg =30 Vde - |1o)25| - (10|28 | - |10 |25 - |1D]25
\ioltage Gain MyoL | 50 (200 - |50 200 - |25 |100) - |25 [100| - |MimV
R = 158 k2, Vg =15 Vde
Large Signzl Response Time - - |30 - - [300] - - |[300] - - 300 - ns
W = TTL Logic Swirg,
Vref = 1.4 Vde, VR =5.0Vdc,
R =51kt
Response Time (Mote 6] - - 13| - - 13| - - |13 ] - - 13| - us
VR =50Vde, R =5.1k2
Cutput Sink Cumrent lsik |60 |16 | - |BD| 1B | - |50 |15 ] - |60|16]|- mé
V) (=) z+1.0 Vde, Vi(+) = 0,
Vo=15WVde
Saturation Voltage Vaat - | 130 |400 | - |[130 | 400 | — | 1301400 | — | 130|500 | mV
Vii-) 2 +1.0Vde, Vi +) =,
lsirg < 4.0 mA
Cutput Leakage Current loL - o] - - |01 ] - - |01 ] - - |01 ] - nA
Wi(+)z +1.0%de, Vi) = C,
Vo =+5.0Vde
PERFORMANCE CHARACTERISTICS (Vgc=+5.0 Vdc, Tp = Tigw to Thigh [Note 3])
LM239A/339A LM239/339 LM2901/2901V MC3302
Characteristic Symbol | Min | Typ | Max | Min | Typ | Max | Min | Typ [ Max | Min | Typ [Max | Unit
Irput Offsat Voltage (Moe 4) Vo - - |H#D] - - |0 - - |+15 | - — | +40 | mVde
Irput Bias Current (Motes 4, 5] Tz] - - |400 | - - |400 | - - |50 | - — |1000| nA
(Outputin Analog Rarge)
Irput Offset Current (Note 4] [lTe! - - |#180] - - |80 - - |£200| - - |£300 | nA
Irput Common Mods Voltage Vieme | € - Vel € - Voo | O - |Vec| O - Vee | vV
Range =21 =20 =20 =20
Saturation Voltage Vsat - - | 700 | - - | 700 | - e L - | 700 | mV
Wi(-) = +1.0%de, Vi H = C,
lirg 4.0 mA
Cutput Leakage Current loL - - |0l - - || - - |10 - - |10 | pA
Wi(+)z +1.0%de, Vi) = C,
Vo =30Vde
Differential Inpur Voltage ViD - - Iveel - - Ve | - - Veo| - - Ve | Vde
Al z0Vde

HOTES: 2 (LM238/2394) Ty, = —25°C, Thigh = +85°
(LM33813394) T)gy, = 0°C, Thigy = +70°C
(MC3302) Tjyy =—40'C, Thigh = +85°C
(LM2901) Tjgy = —4D°C, Thigh = -105°
(LM2801V) Ty = -40°C, Thgh = =125°C
4. At the output switch peirt, V™= "4 Ve Rg< 101 Q 5.0Vde= Ve <30 Vde, with the inputs over the full commen mads range
(2 Vdz o Ve -1.5 Vi),
£.The bas curent flows out of the inputs due tothe PNP inpul stace. This currznt is wrtualy constant, indesendert of the output siate.
E. The reszonss fime specified is fora 100 mV input step with 3.0 m overdrive. For largzr signals, 20C ns is fypical.

http:/lonsemi.com
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C.3 ATMEGA 16
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Features
+ High-performance, Low-power AVR™ 8-bit Micrecontroller
+ Advanced RISC Architecture
— 131 Powerful Instructions — Most Single-clock Cyele Execution
— 32 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 16 MIPS Throughput at 16 MHz Y )

— On-chip 2-cycle Multiplier
+ Nonvolatile Program and Data Memories
— 16K Bytes of In-System Self-Programmable Flash

Endurance: 10,000 Write/Erase Cycles 8-bit AVR®

— Optional Boot Code Section with Independent Lock Bits

In-System Programming by On-chip Boot Program H
True Read-While-Write Operation M Icrocon tro I Ie r
— 512 Bytes EEPROM H
Endurance: 100,000 Write/Erase Cycles WIth 1 6 K Bytes
= 1K Byte Internal SRAM
— Programming Lock for Software Security I n 'SYStem
+ JTAG (IEEE std. 1149.1 Compliant) Interface
— Boundary-scan Capabilities According to the JTAG Standard Prog ramma ble

— Extensive On-chip Debug Support

~ Programming of Flash, EEPROM, Fuses, and Lock Bits through the JTAG Interface | Flash
+ Peripheral Features

— Two 8-bit Timer/Counters with Separate Prescalers and Compare Modes

— One 16-bit TimerCounter with Separate Prescaler, Compare Mode, and Capture

Mode ATmegal6

— Real Time Counter with Separate Oscillator
= Four PWM Channels
— &-channel, 10-bit ADC ATmega1 6 L
8 Single-ended Channels
7 Diffy ial Ch Is in TQFP Package Only
2 Differential Channels with Programmable Gain at 1x, 10x, or 200x H H
— Byte-oriented Two-wire Serial Interface P rellm Ina ry
— Programmable Serial USART
— Master/Slave SP| 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: ldle, ADC Noise Reduction, Power-save, Power-down, Standby
and Extended Standby
+ /O and Packages
— 32 Programmable 1/O Lines
— 40-pin PDIP, 44-lead TQFP, and 44-pad MLF
+ Operating Voltages
— 2.7 - 5.5V for ATmegal6L
— 4.5- 5.5V for ATmegal6
+ Speed Grades
= 0 - 8 MHz for ATmegal6L
— 0 - 16 MHz for ATmegal 6

Rev, 2466E-AVR-1 002

AIMEL

Universitas Kristen Maranatha



AIMEL

Pin Configurations Figure 1. Pinouts ATmega16

PDIP
P
(HCK/TO) PRO O 1 40 O PAD jADCO)
T PE1H 2 38 O PA
O3 38 0
4 3iTpQ
Os k-]
506 35 O
o7 34 0
=k 33 O PAT (ADLCT)
Os 32 [ AREF
O 1o 31 0 GND
O 11 30 O AVCC
20 12 28 O PCT (TOSC2)
013 28 O PCE (TOSC)
(R¥D) POO O 14 27 [ PC5 (TON)
(T#o) PO ] 15 26 O PC4 (TDO)
(INTD) PDZ [ 16 26 O PC3 (TM3)
(IMT1) PD2 ] 17 24 [ PC2 (TCK)
(oc1B) PD4 O 18 23 O PC1 (SDA)
(OC1A) PDE ] 18 22 O PCO (5CL)
(ICP) PO ] 20 21 0 POT (0GZ)
TQFP/MLF

Mosl) PES O 1 33 [ Pad (ADCH)
MISO) PEB ] 2 32 [ PAS (ADCS)
(S5CK) PET O 4 31 O P4E (ADCE)
RESET [ 4 30 O PAT (ADCT)
oo O 5 29 ] AREF
GND O 6 28 01 GND
iTalz OO 7 27 O AvCC
XTALT O] & 26 3 PCT (TQSC2)
(R¥D) POD ] ¢ 25 D PGB (TOSCH)
(T<D) PD1 O 10 24 1 PCE (TDI)
(INTD) POZ O 11 23 [ PiCa (TDO)
12"%14" %1610 %202 22
googouooood
Disclaimer Typical values contained in this data sheet are based on simulations and characteriza-

tion of other AVR microcontrollers manufactured on the same procass technology. Min
and Max values will be available after the device is characterized.

2 ATmegal16(L) m—
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