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q Co nas ceka

Roboticka sada — hracka, nebo seriozni
system?
Basic, C, Assembler — kdy, kde a proc?

Mikrokontrolér — jeho vnitrni
architektura

Rizeni systému v realném case — doba
provadeni instrukci




q Roboticka sada

I
Deska procesoru

Napdjeci zdroj/zdroje

Deska tlacitek

Deska tranzistorovych spinact

Deska H-Bridge

Desky LED

IR senzory s dlouhym a kratkym dosahem
Diferencialni podvozek




q RozSirujici sada

I
PIR Cidlo

Prodluzovaci kabel

Zvukovy modul — audiozesilovac
Dvouradkovy SPI modul

Servo

Sonar

Modul pro prehravani MP3



1 Roboticka sada
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‘ Rozsifujici sada




Programovaci jazyky kde a
q Droc?

"N N/

mikrokontroleru
C, Basic ... — vyssSi programovaci jazyky



Mokrokontrolér a jeho vnitrni
architektura

8-bit PIC® Microcontroller Peripheral Integration

Quick Reference Guide

Peripheral Function Focus

g Waveform Control Timing and Measurements™

i n 2

- 2 £| 8 =

i . HIRE X Esls 35 5,08 :

g : HREE § 1HE ¢|32(808 8 | |88 |.c|53;/¢ 3% 3, s

2 : HHHHBEER EHEEEEEEEEEHEHBBHHBEUHEHUEE E R
PICA{L) P B 384806 B4 HEF 8 ¥ ¥ | ¥ « -
PIC1ZLF1562 8 36 266 HEF 10 ¥ s ¥ o
PIC16LF155X/6X 14-20 714 1024 HEF 10= L ¥ v 2 ¥ v -
PICAG(L)F145X 14-20 14 1024 HEF 10 v ¥ ¥ ¥ v v v v ¥
PICAX(LF5TX 820 1.76-14 1024 HEF 10 * 3 b ¥ L4 ¥ v v v v
PICAG{L)F 5300 8458 3628 2048 HEF 10 v B v v 4 v ¥ + ¥ i ¥ - - 2 2 i ¥ v ¥ v
PICAX(HV)F752/63 814 17636 128 - 10 « B0 ks - o o o -/ v
PICAX(LF161253 814 36 266 HEF 10 ¥ 8 ¥ v v ¥ b s ¥ ¥ ¥ ¥
PICAG({LF161X 14-20 14 1024 HEF 10 ¥ a8 v ¥ | / | s s s s ¥ v ¥ | ¥
PICAG{LF 70X 14-20 3514 1024 HEF 10 v | BB v ¥ ¥ ¥ ¥ v o ¥ V v | e ¥
Hmﬁuﬁ?‘[x 2840 728 2048 HEF 10 ¥ B8 v/ ¥ v ¥ ¥ s ¥ ¥ ¥ v ' ¥ ¥ v ¥
P|C16[L)F1m 14-40 7-28 2048 HEF 10 ¥ &/10 v s s ¥ v v s ¥ s v v ¥ v ¥ v ' ¥ v ¥
PICAG(L)F 83X 820 36514 2048 265 10 ¥ B V| LA L LA ¥ 2 L v |
HC“G[L)F"B“XX 14-28 728 2048 266 123 v B v v v ¥ v ¥ v ' ¥ v ¥ v 2 v + ¥ v ¥
Hmﬂuﬁm 28-40 756 4006 2668 10= v [ ¥ v v s v v v v ¥ v ¥ v v v v 2 v ¥ s v ¥
HC16(L)F191XX 2664 1456 4006 266 12% v & v v ¥ ¥ N v ¥ ¥ ¥ ¥ ¥ ¥ v ¥ ¥ + B ¥ ¥ -
PICAB{L)PCKA0 2864 16128 3728 2661K 0= | < [ v o + ¥ - ¥ ¥ + ¥ ¥ ¥ [ 2 v e o« |
PICAB{L)POKA2 2848 16128 aio2 266—1K 124 | 7 [ v v 4 “ « { “ ¥ + o « < o o o 1 1 2 o « < v ¥ v s
PIC18{L)POI94 84100 32128 4006 - 12 ¥ f ¥ s 4 2 ¥ ¥ v B |
P|C1B[|_JFXX_KK] 28 3264 4006 1K 124% 4 13 ¥ v v v v s v v ' ¥ v ( ¥ ¥ ¥ 2 ' ¥ v ( ¥ ¥ v s
PIC18PXXC10 2840 128 3728 1024 0 | B I ¥ - ¥ v | ¥ ¥ ¥ 2 2 v + ¥




Peripheral Features:

» Capture, Compare, PWM (CCP) module:

- Capture is 16-bit, max. resolution is 12.5 ns
- Compare is 16-bit, max. resolution is 200 ns
- PWM max. resolution is 10-bit

* 10-bit, 7-channel Analog-to-Digital Converter
» Synchronous Serial Port (SSP) with SPI
(Master/Slave) and I2C™ (Slave)

» Addressable Universal Synchronous
Asynchronous Receiver Transmitter
(AUSART/SCI) with 9-bit address detection:

- RS-232 operation using internal oscillator
(no external crystal required)

e Dual Analog Comparator module:

- Programmable on-chip voltage reference

- Programmable input multiplexing from device
inputs and internal voltage reference

Comparator outputs are externally accessible
RISC processsor with 35 instructions

Power supply 2 — 5.5V

Watch Dog Timer (1ms — 268 s)

Fail — Safe Clock monitor

Brown.out Teset

Sleep

Code protection Program Memory

ICSP

PIC16F88

2.52 Eur

13 P Data Bus 8 PORTA
Flash --\;=| Progran?.Coumer < JL - RAO/ANO
Program T ; 4—=0< RA1/ANT
Memory AV AN l4+—=[<] RAZANZ/CVREF/NVREF-
3 Level Stack . == 4= 5] RAZANZNVREF+CTOUT
4K x 14 (13-bit) R Fi"sferg + - RA4/ANATOCKIC20UT
::398 i H—=1<] RASMCLRVER
H—[<] RAG/OSC2/CLKO
Program 14H; RAM Adar? 73 o H—~1<] RAT/IOSCUCLKI
i
; PORTB
: Addr MUX
Instruction reg ~ H RBO/INT/CCP1(2)
Direct Addr 7 ‘Ir Indirect u RE1/SDI/SDA
8 f Addr 4 RBZ/SDO/RX/DT
[ FSRrea o= o 1 RB3/PGM/CCP 12}
9 I~ Bl u RB4/SCK/SCL
4 RB5/SS/TX/CK
=] STATUS reg |<— RBB/ANS/PGCT10SOT1CKI
a — —
H RB7/ANS/PGD/T10SI
Power-up
Ky Timer
Instruction R Oscillator
Decode & — Start-up Timer
Control Power-on
Reset
o Timing S Watchdog
|Z['\-.—/ Generation [~ Timer
OSC1/CLKI Brown-out
OSC2/CLKO Reset
rasmici vos, ves IMIKrokontroleru
T
Timer2 Timer1 Timer0 10-bit A/D . sSSP
e X 7 N
| C L I
[ 10 AL I
7 ¥ <
AUSART ccP1 QE’SEﬁeES Comparators

Vnitfni systémy




q Rizeni systému v realném case

Zakladni architektura systému z
pohledu funkcnosti

Co rozhoduje o vyvoiji stav védy/cena

Specifika vyvoje — krajni stavy, vnitrni
diagnostika, hardware/software,
dynamicnost rizeni, zakaznicky
obvod/mikrokontroler




q Prakticka ukazka

kel - meéreni

Rychlost provadeni instru

start

low 0

e s
L s o

setfreq M8

S ] 192us

ji high 0 .

high 0

O T

o) 104us

low O

low 0

20805

high 0

pauseus 104

L




Baud Rate CLK

Data Bus , 8 TXIE
] & interrupt
TXREG Register H TXIF
{ 8
_____________ I
=h Pin Buffer _&
| 0 ] I and Control RBS/TX
I

4

TX9 =
start
1.748ms .
setfreq M8 high 0 éekej 104 us dataTxD(bit 4)
------- do TxD
gi&at""wh dataTxD(bit 0) ’T;m_‘
aKe| us
212 us do XD L
e tekej 104 us dataTxD(bit 5)
] i do TxD
high 0 : low 0 dataTxD(bit 1) —
. do TxD cekej 104 us
tekej 104 us dataTxD(bit 6)
.1 96.”5 \—-—‘ do TxD
dataTxD(bit 2) ’“_k"ll[]il_‘
do TxD Gekej 104 us
low 0 pause 1000 . ;
cekej 104 us dataTxDi(bit 7)

: -
s?roui 1,T9600_8,(1|0) ﬁ

J

dataTxD(bit 3)

do TxD

TxDatUsart
pocetBitu=8h

do TxD cekej 104 us
| éekej;de us | | TX|:I3=1 |St0D|JIl
I c“:ekej;l]ilus
104.2 us,
won [ 0 | v [ 2 [ [« 5 [o |7 [ow]om] o]

1byte - 10Bd  1.402 ms

Je-li pfenosova rychlost 9600 Bd / sec, pak 1 Bd trva 1/9600 = 0.104 ms

ck_&

43h do cas

POCMS=pOCms-
pocms=00h?

—
cekej 104 us

moviw 43h iGekej 104 us
movwf cas

decfsz cas. regF

goto ck_9

return

14h do pocms

ckds_1

[ ooztin ||

return

. cekej 200 msec (200 005us)

cek200m:
clrf TMRAL
moviw 3ch
movwf TMR1H
moviw Ob4h
movwf TMRIL
bef PIR1.TMR1IF
ck200_1:
btfss PIR1. TMR1IF
goto ck200_1
return
; cekej 4 sec
cekds:
moviw 14h
movwf pocms
ckds_1:
call cek200m
decfaz pocms regF
gote ckds_1
return
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Dékuji za pozornost
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