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Un robot care, functie de cat de ingenios reusim sa realizam mecanica, va rula, pasi sau se va tari. Prin modificarea mecanicii
acesta ia functii diverse si este amuzant la culme in deplasarea sa precum si in modul in care evitd obstacolele. Este usor de
realizat: cu numai doi senzori IR, un procesor si doua motoare cu reductor.

Caracteristici:

* Nu este perturbat de variatji lumina/intuneric.
* Sesizeaza obstacole la distante de cca. 10cm
* Tensiune alimentare 9V

Functionare

Sistemul se bazeaza pe transmiterea unor impulsuri
luminoase prin Led-urile IR D1 si D2 si captarea acestora cu
receptorii in infrarosu I1C3 si IC4.

Semnalele, asa cum se observa in schema, sunt generate
de un controller ATTINY2313 prin porturile PD2 si PD3, sunt
aplicate pe bazele tranzistorilor Q1 si Q2 in colectoarele
carora sunt conectate Led-urile D1 si D2. Semnalele
reflectate sunt captate de receptorii in infrarosu SFH511036,
sunt demodulate, selectate cu semnalele din PD3 si PD4
prin portile IC6C si IC6D si aplicate portului PDO/RXD.

Receptorul IR pe 940nm, cu filtru de lumina (daylight filter)
detecteaza lumina in domeniul infrarosu si cuprinde, pe
langa fotodioda, un preamplificator cu control automat al
amplificarii, al benzii de frecventa si un demodulator.
Sensibilitatea receptorului este foarte mare astfel incat
exista posibilitati marite de modificare a distantei fata de
obstacol.
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SFH511036. Pentru alt tip de receptor va trebui sa fie
modificata frecventa de modulatie a semnalului luminos in
programul controllerului.

Comanda motoarelor se face printr-un circuit driver de tip
L293D cu semnalele primite de pe pinii porturilor PB4, PB5,
PB6 si PB7. Circuitul L293D contine diode de protectie pe
iesiri gi elimina folosirea unei punti H cu tranzistoare.
Motoarele se rotesc cu 44rpm la 3,2V.

Totul este plantat pe un circuit imprimat pe care se prinde si
ansamblul motoare + baterie de 9V, fixate pe o bucata de
plastic sau aluminiu ce reprezinta ,corpul” la care se
ataseaza rotite de la o jucarie sau doua picioruge cu lungime
de cca. 20mm, prevazute la capete cu bucatele din cauciuc
pentru a mari aderenta la deplasare.

Soft-ul este astfel realizat incat permite rotirea motoarelor in
ambele sensuri, respectiv deplasarea inainte sau napoi a
robotului.

La alimentare, robotul se deplaseaza inainte 5 secunde
(inversati conectorii de la motor/motoare daca observati o
altd deplasare). Daca intalneste un obstacol, se retrage 5
secunde si asteapta trei secunde. Daca ambii senzori
detecteaza obstacol se retrage 3 secunde si isi roteste axa 4
secunde.
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Nr.Crt. Componenta Denumire Valoare Cant
1 BT1 Baterie 9V 1
2 C4 Condensator pol 10uF 1
3 C5 Condensator np 10nF 1
4 C6,C7 Condensator np 1pF-NP 2
5 D1,D2 Led emitator IR 2
6 D3 Dioda 1N4001 1
7 IC1 C.L ATTINY2313 1
8 IC2 C.l L293D 1
9 IC4,IC3 Receptor IR SFH511036 2
10 IC5 Regulator tensiune ~ LM7805 1
11 IC6 C.L 74HCT125 1
12 K2,K1 Conector CON2 2
13 Q2,Q1 Tranzistor BC337 2
14 R4,R2 Rezistenta 2,4KQ 2
15 R3,R5 Rezistenta 1KQ 2
16 R6,R7 Rezistenta 220Q 2
17 R11 Rezistenta SIR 4x10KQ 1
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Amplasarea componentelor
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Acest produs se livreaza in varianta circuit imprimat, circuit imprimat + componente sau in varianta asamblata in scopuri
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.include "tn2313def.inc"

.equ clock = 8000000 ;10MHZ clock frequency
.equ baudrate =9600 ;baudrate is 9600

.equ baudconstant= (clock/(16*baudrate))-1

.equ TSTOP =0 ;Stop Timer/Counter

.equ STACKTOP =RAMEND - 100

rhkkkkkkkkkkkkkkkkhkkhhkkhhkkrhkkrkhhkrhhhkrrhxkx
l

;* Registers used *

.def Done =rl0 ;usedin GetROMs

.def ROMCount =rl1 ;:number of devices found
.def SaveSREG =rl2 ;used in Delay

.def BitNum =r13 ;usedin ROMsrch

.def LastDis =rl14 ;used in ROMsrch

.def LasDisCpy =rl5 ;usedin ROMsrch

.def AReg =rl6 ;working reg, like the 68HC11 A register
.def BReg =rl7  ;working reg, like the 68HC11 B register
.def ScratchL =r18

.def ScratchH =r19

.def Tick =r20

.def status =r21

.def Delayval_H =r22

.def DelayVval_L =r23

.def Dir =r3l /10 = left, 1 =right
.cseg
.org $000 ;Reset Vector

rmp Reset

;Interrupt vectors

.org OVFladdr
rjmp Timerl_Int
.org URXCaddr

rjimp URXC_Int
;* Timerl overflow interrupt handler *
skkkkkkkkkkkkkkkkkkkkkhkkkkhkkkhkhkkkhkkkkhkkkhkkkhkhkkkkk
Timerl_Int:

cli ;disable interrupts

Idi Tick, 0x0

Idi  ScratchH, TSTOP ;Stop Timer 0
out TCCRI1B, ScratchH

sei ;re-enable interrupts
reti
URXC_Int:
cli
sbi PORTD, 4
shi PORTD, 5
push AReg

in AReg, UDR



cpi AReg, Oxaa
brne  exit_u

cpi  Dir, Ox0
brne testO
Idi  status, Ox1
Idi Tick, 0x0
exit_u:
pop AReg
sei
reti
testO:
cpi status, Ox1
brne testl
Idi status, 0x3
Idi Tick, 0x0
Nmp  exit_u
testl:
Idi status, 0x2
Idi Tick, 0x0

Nmp  exit_u

rhkkkkkkkkkkkhkkkkhkkhhkkhhhkkhkkrkhkhhkrhhhkrrhxx
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;* Delay time in us based on CLK value  *
;* DelayVal holds the delay value. *
;* ScratchH has the prescaler value *

*kkkkkkkhkkhhkkkhhkhhhkkhhhrkhhhrkhhxk

Delay:
out TCNTLL, Delayval_L
out TCNT1H, Delayval_H

Idi Tick, 0x1
out TCCRI1B, BReg
Dwait:
cpi Tick, Ox1
breq Dwait
ret
Delay_ext:

out TCNTI1L, DelayVval_L
out TCNT1H, Delayval_H

Idi Tick, Ox1
out TCCRI1B, BReg
ret
Send_byte:
out UDR, AReg
ret
Pulse_right:
shic PINA, 1
rmp exit_test r
sbi PORTD, 2
Idi R24, $26
WGLOOPO:
dec R24
brne WGLOOPO
nop
nop
chi PORTD, 2
di R24, $26
WGLOOP1:
dec R24
brne WGLOOP1
nop

nop



exit_test_r:

Pulse_left:

WGLOOP2:

brne

WGLOOP3:

brne

exit_test_I:

Process_status:

Ps0:

Ps1:

cpi Tick, Ox1
breq  Pulse_right
ret

sbic PINA, 1
rNmp exit_test |

shi PORTD, 3
Idi R24, $26

dec R24

WGLOOP2

nop

nop

chi PORTD, 3
Idi R24, $26

dec R24

WGLOOP3

nop

nop

cpi Tick, Ox1

breq Pulse_left
ret

/lcli

cpi status, 0x0
brne  PsO

Idi AReg, Oxac
out PORTB, AReg
/lsei

ret

cpi status, Ox1
brne  Psl

Idi AReg, 0x5¢
out PORTB, AReg
Idi BReg, 0x5

Idi DelayVal_L, Oxbd
Idi DelayVal_H, 0xf0O
rcall Delay

Idi AReg, 0x88
out PORTB, AReg
Idi BReg, 0x5

Idi DelayVal_L, Oxbd
Idi DelayVal_H, 0xf0O
rcall Delay

Idi AReg, Oxac
out PORTB, AReg

Idi status, 0x0
ret

cpi Status, 0x2
brne  Ps2

Idi AReg, 0x5¢
out PORTB, AReg
Idi BReg, 0x5

Idi DelayVal_L, Oxbd
Idi DelayVal_H, 0xf0O
rcall Delay

Idi AReg, 0x24

/INAINTE
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Ps2:

Ps3:

Setup:

out

out PORTB, AReg

Idi BReg, 0x5

Idi DelayVal_L, Oxbd
Idi DelayVal_H, 0xf0O
rcall Delay

Idi AReg, Oxac
out PORTB, AReg

Idi  status, 0x0
ret

cpi Status, 0x3
brne  Ps3

Idi AReg, 0x5¢
out PORTB, AReg
Idi BReg, 0x5

Idi DelayVval_L, Ox7b
Idi DelayVal_H, Oxel
rcall Delay

Idi AReg, 0x6¢
out PORTB, AReg
Idi BReg, 0x5

Idi DelayVal_L, Oxbd
Idi DelayVal_H, 0xf0O
rcall Delay

Idi AReg, Oxac
out PORTB, AReg

Idi  status, 0x0
ret

Idi AReg, Ox0
out DDRA, AReg
Idi AReg, 0x3

out PORTA, AReg

Idi AReg, Ox7e
out DDRD, AReg
Idi AReg, 0x73
out PORTD, AReg

Idi AReg, Oxfc

out DDRB, AReg
Idi AReg, Oxac
out PORTB, AReg

Idi AReg, Ox0

out UCSRA, AReg
Idi AReg, 0x98
out UCSRB, AReg
Idi AReg, 0x6
out UCSRC, AReg
Idi AReg, 0x0
out UBRRH, AReg
Idi AReg, Oxff

out UBRRL, AReg

Idi  AReg, 0x0
out TCCRI1A, AReg

TCCR1B, AReg

out TCCRI1C, AReg
out TCNT1H, AReg
out TCNTIL, AReg

/10.5s
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out ICR1H, AReg
out ICRIL, AReg
out OCRI1AH, AReg
out OCRI1AL, AReg
out OCRI1BH, AReg
out OCRI1BL, AReg
Idi AReg, 0x80
out TIMSK, AReg
Idi AReg, TSTOP
out TCCROB,AReg
sei
ret
Reset:
Idi AReg,low(STACKTOP)
out SPL,AReg
rcall Setup
Idi AReg, Oxac
out PORTB, AReg
Loop:
Idi status, Ox0
Idi Dir, Ox0
Idi Tick, 0x1
Idi BReg, 0x1
Idi DelayVal_L, Oxff
Idi DelayVal_H, 0x82
rcall Delay_ext
Idi AReg, Oxaa
cbi PORTD, 4
rcall Send_byte
rcall Pulse_left
Idi Tick, 0x1
Idi BReg, 0x1
Idi DelayVal_L, Oxff
Idi DelayVal_H, 0x82
rcall Delay
sbi PORTD, 4
cpi status, 0x0
breq Loopl
rcall Process_status
Loop1l:
Idi Tick, 0x1
Idi Dir, Ox1
Idi BReg, 0x1
Idi DelayVal_L, Oxff
Idi DelayVal_H, 0x82
rcall Delay_ext
Idi AReg, Oxaa
cbi PORTD, 5

rcall Send_byte
rcall Pulse_right

Idi
Idi

Tick, Ox1
BReg, 0x1

IINAINTE
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Idi DelayVal_L, Oxff
Idi DelayVal_H, 0x82
rcall Delay

sbi PORTD, 5
cpi status, 0x0
breq Loop

rcall Process_status
rfmp Loop



