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1 || B Variables
2 symbol tab_pointer=b0 : ukazatel na tabulku znakov (premenna bij} tab_pointer (B0}
3 =ymbol zZnak=hbl . priradenie nazvu znak premennej bl ! ; b1}
4 let dir=BE=255 ; nastavenie pinov portuB do wystupneho rezimu i e
= - Constants
b : plnenie tabulky pamatii{tzv,K loockup table) kodmi znakov pre 7zegmnlED displej = Labels
7 main:
8 binarne =apisane cislice 0, 9 do tabulkwy0 e
9 TABLE 0, (%0111111, 0000110, /1011011 /1001111 /IIDDIID %1101101,%1111100,%0000111,%11311111,%1101111) :
10
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Co je to systém PICAXE

Programoveé prostredie PICAXE je volne siritelny, otvoreny program,
ktory na druhej strane poskytuje aj pomerne slusnu simulaciu a
testovanie vyvijaného programu bez potreby priameho fyzického
pripojenia mikrokontroléra ku PC.

PICAXE Ccipy su standardné PIC mikrocCipy firmy Microchip, ktore
obsahuju v sebe tzv. bootstrap program, ktory umoznuje
mikrokontroléru ho preprogramovat priamo cez sériovu linku z
pocitaca, kde sa v prislusnom softvérovom prostredi napise
program konkrétnej aplikacie.

PICAXE mikrokontroléry su programované pomocou jazyka BASIC.
Je vSak mozné vytvarat program tiez graficky pomocou vyvojovych
diagramoy, zlozenych z grafickych prvkov v podobe ikoniek. Graficka
interpretacia programu sa potom prelozi do prikazov jazyka BASIC.



Programovy editc

# PICAXE Programming Editor - [D:\10_Data\18_Picaxe\Rudo\7LED_portB_02\FLED_portB_bas_02.bas]

Soubor Upravit  Simulate PICAXE Zobrazit Okno  MNapoveda P 7
Mew  |Flowchart| Open Save Frint |Opti0ns[ Syntax| Simulate|Pr0gram[ Ole
x[5[8] Bl ] 3 P
1 iab
2 =ymnbol tab_pointer=bi ukazatel na tabulku znakov (premenna bl) =1 tab pointer (BO)
3 symbol znak=bl priradenie nazvu znak premennej bl T
4 let dir=sE=255 naztavenie pinov portuB do vystupneho rezimu
5
=] plnenie tabulky pamati{tzv. lookup table) kodmi znakov pre 7=zegmnlED di=plej
7
e . binarne =zapisane ci=lice 0.1,...9 do tabulkwy0
9 TAELE 0. (%0111111,%0000110,%1011011,%1001111,%1100110,%1101101,%1111100,%0000111,%11111113,%1101111)
10
11 ; dekadicky zapi=ane pismena A.b.C. 4. E.F.G.H. i, J.L.n.0.FP.r.5. t.u. ¥ do tabulkyl
12 TAELE 10,{119.124,57,94,121,113,125,118,4,31,56,84,92,115,80,109,120,28.,114)
13
14 ; hezadecimalne hodnoty textu zapi=sane (119,118,92,31,124 . 56,124,121 ,57) "AHoJ LLLEC" do tabulky2®
15 TAEBLE 29, ($77.5760,$0C, $1F, 97 C, 538, 57C, 579,539
16 Ve 7
17 main: P t
1a znovu:for tab_pointer = 0 to 9 =tart cyklu {(zobrazenie ci=lic 0...9 nahor ) OUZI e
19 readtable tab_pointer.znak citanie znaku =z tabulky ,
20 pin=BE=znak vy=lanie znaku na porthB
21 pause 1000 oneszkorenie 1 =sec pre I enne
22 next tab_pointer ’
23 wait pozdrzanie progranu 2 =ec v
24
25 for tab_pointer = 10 to 28 ztart cyklu (zobrazenie pismen A.b... . ¥ } konsta nty’
26 readtable tab_pointer.znalk
28 ause 1000 t
29 - navestia
an
th v [ a ! | tab_pointe] $14 | 00010100 =
32 for tab_pointer=29 to 37 start cyklu b1 znak $1F | %00011111
33 readtable tab_pointer,znak L e 1 b2 $00 | %00000000
99 Eis DAl Comm [BT B3| $00 | 00000000
35 pause 1000 b4 00| %00000000
36 next tab_pointer .5 B2 il $ = —
37 wait — b5 $00 | 00000000
28 4w mEl b $00 | %00000000
39 goto znovu &7 $00 | %00000000
= - b8 $00 | %00000000
C.2mm b3 $00 | %00000000
— b10 $00 | 00000000 V t _
D= RsT b11 $00 | 00000000 S upno
0w | EE b1z | $00 | %00000000 ,
b13 $00 | %00000000 - Vy tupny
IADC 03 Yl * Byte  Wward ¥ Hex
0 <]+ o pirs 0 | %00000000 = m I =N\
1 4|+ 0 pinsB 0 | 00000000 SI u acny
2 R 0 pinsC 0 | 00000000
3 |+ 0 pinsD 0| %D0000000 I
outpins 0 | 00000000 p a n e
Geneic - | 4| »|+| D0 <<| outpinsB | 31 %00MT111 -
PICAXE-20%2 mode | PICAYE-20%2 [com1  [caps [wom [ s [ 1742002 | 20144 Y
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Programovy editor prostredia

Umoznuje tvorbu programu :

e priamo prikazmi jazyka Basic

e graficky pomocou znaciek vyvojového diagramu (Flowchart)
e graficky znackami logickych Cislicovych obvodov (Logicator)

Dovoluje :
e Testovanie a simulaciu vytvoreného programu ( aj bez HW )

e Naprogramovanie mikrokontroléra cez sériovy kabel (USB,
RS-232) z prostredia programu v PC
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% ‘ label

let wall=7

let walz= 2=
let walz= 2

let time= 1

GRET

Ll Lo portcz s

[asmoe e |

gosub disp_wal

j high portco
: high portC1

: high porCz

lE3i2 = o

cislica=

let pin=— &

cizlica=

cislica=

let pins= 72

cislica=

cislica=

cislica=

let pins= 127

let pins=— 7

let pins= 125

let pins= 102

let pins= 102

let pins= 91

let pins— &3

. return |




=vmnbol tab_pointer=hi ; ukazatel na tabullku znakov {(premenna bil)
=vnbol =nalk=hbl : priradenie nazwu zZnall premennej bl
let dirsE=255 : nastawvenie pinov portuB do wys=tupneho rezimu

plnenie tabullky pamatii{tzv.lookup table) kodmi znalkov pre 7=egnlED displej

; binarne =zapizane cislice 0.1, ...9 do tabully0
TABLE 0,¢x0111111,%0000110,%1011011 ,%1001111,%1100110,%1101101,%1111100, 50000111 ,%11133111,%1101111%)

; dekadiclky zapi=zane pismena A.b.C.d. E.F.G.H.1i.J.L.n.o.FP.r.5.t.u.¥ do tabulkyl
TABLE 10.(11%.124.5%7,94,121.113.125.,118.4,31.56.84.92,115.,80,109.120.,28.114)

; hexadecimalne hodnoty textu zapi=sane (119.118.92 31,124, 56,124.121.57) "AHoJ bBLBEC" do tabulkwy2i
TABLE 29, (577, 5876, 80C 51F 570C, 838, 57C,579,839)

main:
znovu:for tab_pointer = 0 to 9 ; =tart cvklu {=zobrazenie ci=lic 0...9 nahor )
readtable tab_pointer.znalk ; citanie znaku = tabullky
prin=H=znal ; wy=zlanie znaku na portB
pau=ese 1000 . oneszkorenie 1 =ec
next tab_pointer
wait 2 ; pozdrzanie programnu 2 =ec

for tab_pointer = 10 to 23 . =tart cvklu (zobrazenie pismen A.b....¥ )
readtable tab_pointer,znak
pinsB=znal
pau=se 1000

next tab_pointer

wait 2

for tab_pointer=29 to 37 . =tart cyklu (zobrazenie textu "Ahoj blbhec" )
readtable tab_pointer,znak
pin=s=B=znal
pau=se 1000

next tab_pointer

wait 3

goto =nowu




Programovanie pomoco

PICA Progra g Edito

Preklad do Basicu

Soubor  Uprawit  Logic Zobrazit Okno  Mapoveda
@ ~  Programovat... FS } K
) | & Y ey
Mew | Flowchart Synkax Simulate | Program

# Untitled:2

%o <] | =

'"BASIC conwverted from Logic Circuit:
'‘Tntitled Logic: 1
'"Converted on 17 .4 2012 at 17:04:17

> [ DD | DD D] o

bBitl
bitl
bit?2
bit3d
bitd
bith
bith
bit?
bitsd
bit?
bBitl0
bBitll
bitlz
bitl3
bitld
bitl5

zvymnbol po=sl
synbol po=l
zymbol po=s?
zymbol po=s3
zyvnbol po=sd
A =ymbol post
C e zymbol pos=s6
zvymnbol po=s?
. symnbol posd
.......... symbol pos9
i}::::::ﬁ::: s=ymnbol posi

A =ynbol posE
zvymnbol posC
zymnbol posDh
zymbol po=sE
zymbol posF

Cdvere_1 -

A i e O R R )

maimn:

= input? and inputh
inputt and inputd
inputid or input?

= po=l =Hor pos=l

pink.
po=l
po=Z
pink.

IS | I | B |

Grafickymi znackami

goto main
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Parametre nastavenia prog. prostr

# Volby X]
Mad ]Sériu:uv_l.i pu:urt] Wivojovi diagram] Jazyk ] Barva ] E ditar ] Simulation] EHpIDrer] Méd FHl Vivajovg diagram] Jazpk ] Barva ] E ditar ] Simulatiun] E:-:plu:nrer]
kd Sériovi port
PICA=E modes...
COM 1 Ready for uze Komunik.aéni port -~
PICASE -2 - COM 2 [hot available] =
J COM 3 [hot available]  USE Serial Port
PICARE-1 8 ~ COM 4 [rot available]
PICA<E 20 COME  [nat available) A
F'IE-EDM2

PlCARE -210
PICAXE-28
PICaxE 284 —
PICARE -28x./4 0

PICASE -28:1 /401 ¥
Check Firrmware Wersion...

Obnovit

[~ Show Port Help Tools. .

[v Zobrazit volby pr starbu ok Ziuisit ¥ Zabrazit valby pri startu ak. | Zasit | Pauzit |

Volba typu Volba

obvodu PICAXE e komunikacného
N § portu
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Parametre nastavenia
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Ulozit jaka...
Tisk... Chrl4-P
Prink ko FOF...
Medavno otevrend L : Do > Edito o
Konec E Soubor  Uprawit  Simulate  PICAXE Zobrazik Okno
] P P = d Foychld kantrala syntaxe F1

| D Far N B =0 | 4 _

Mew  |Flowchart |  Open Save Print | opl  PICAXE Manual 1 - Getting Started

PICAXE Manual 2 - BASIC Commands

ﬁl«l |1':I LI I | PICAXE Manual 3 - Interfacing Circuits

PICAXE-0S5/14)20 Datasheets, ..

VO |’b ads p 6 O] b u PICAXE-15 Datasheets, ,,
. PICAXE-25/40 Datashests, ..
p rog ramovania Assembler Datasheets, .,
User Datasheets, ..
A5CII Tahle, ..

PICAXE Catalogue...

akkualizace 3
Cnline podpara. ..

) prograrnu
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Ponuky v rezime Flowchart

" PICAXE Programming Editor
Soubor  Uprawvit  Mwwojowy diagram  PICAXE  Zobrazit Okno  Mapowveda

® PICAXE Programming Editor
Soubor  Upravit  Wswojowy diagram  PICAXE  Zobrazit Okno  Mapoweda

= 5 & 4 r ~ L 3
D gt § 'r'f?fr * =i % A N & | B # S I K| w| & XN
Mew |Flawchart| Open Save Print Options Syntax Sil Mew  |Flowchark|  Cpen Save Prink Options Snta Sirnulate | Prograrn
1 | | | ] 1 | | | u oy v
v | A7 Ao | elselEa | o | | N | o |
Podmienené
Riadenie |cr.xE Programming Editor - [Untitled Flowchart:2] vetvenie
L Lpravit  Wywojowy diagram  PICAXE  Fobrazik Okno  Mapoveda
pohybu
B | 4
Tew Syntax Simulate 4

-------

.......

F || )| e

______________________ L2

# PICAXE Programming Editor
Soubor  Upravit  Wwwojowy diagram  PICAXE  Zobrazik Okno  Mapowveda

o - - — _
N & B 2| @ X| ¥ & | N\
Mew |Flowchart| Open Save Print Cpkions Synkax Simulate | Program
N | g fiou] | frins]| fogge | foundf| ferad | ferunf | g7 | frane] | frowt?| £ 7| w ‘
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Ponuky v rezime Flowchart

PIC#XE Programming Editor - [Untitled Flowchart: 2]

e Llpravie  Wevojovy diagram  PICAXE  Zobrazit Okno Mapoveda

\ Podprogramy,

D& 22| &% = &N\ prerusenia
Mew  |Flowchart| Open Save Print Opkions Syntax Simulate | Program s
| r 4 nhe el 5L ather . x .
X ‘k & ‘ o ‘ 2l ‘ f ‘“” EE{@ ® PICAXE Programming Editor - [Untitled Flowchart:1]

Soubor  Upravit  wewojosy diagram PICAXE  Zobrazit Okno  MNapoveda

Nastavenie
casu

# PICAXE Programming Editor
E Soubor  Upravit  Wewojowd diagram  PICAKE 2o

f
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&

Save

=
-
o e
Flowchart

K

K [pse]
I
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N & | B 2| & X | %
Mew  |Flowchart| Cpen Save Print Options Synkax
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Ostatné prikazy
Basicu

® PICAXE Programming Editor - [Untitled Flowchart:1]
Soubor  Uprawit  Wswojowy diagram  PICAXE  Zobrazit Okno Mapoveda

=
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® PICAXE Programming Editor - [D:\10_Data\18_Picaxe\RudoMorcyklus_bas_01.bas]

Soubor Lpravit Simulste PICAXE Zobrazt Okno  Mépoveda

=
letb0=10 L
. pste- R
o010 e
pokracujs &Y -0 0 lukoncit

pause 1000

pause 1000

let bO=h0+ 1

= e

LB X[ %

| & 7| & Wl &N

Mew |Flowchart| Open Save Print | Options Syntax | Simulate | Program

| B(e| w|ewfo <] =
1 (BASIC converted from flowchart:
i forcyvklu=s_01 cad
3
4 zynbol pocet= bi priradenie nazvu premenne] bl
5 synbol Green_LED= 0 priradenie nazvu konstante (vystupu 0)
B synbol Red_LED= 1 priradenie nazvu konstante (vystupu 1)
7 let dirsBE = 255§ naztavenie celeho portuB do rezimu wvystupu
g main:
9 start let pocet= 0 inicializacia premennej
10 ezte: if pocet ¢ 10 then pokracuj testovanie podmienky na zaciathku cvklu
11
12 ukoncit: high Eed_LED alk nezplnena podmienka, tak
13 pause 2000
14 low Red_LED
15 pause 1000
16 goto start zkok na navestie
17
18 pokracuj: high Green_LED alk s=plnena podmienka, tak
19
20
21
22
23
24

pause 1000

low Green_LED

pause 1000

let pocet=pocet + 1
goto este

zkok na navestie




let dir=E = 25§
main:
label _10: let L= 0
label_1E: if bO< &5 then label_AE
high 7
pau=es 1000
low 7
pause 1000
goto label_ 110

label AE: let bl= 10

label_ E9: if bl: 3 then label_ 272
let bO=hb0+ 1
goto label_1E

label 22 high 0
pau=es 100
low 0O
pau=es 300
let bl=bl+ 1
goto label_EY

let bO=b0+ 1

letb1=b1+1

1




adeconfig......ccoccvviiinene
backward ...........coiinenis
bedtoascii cooveeeeviiiiiinnnns
bintoascii .......covvvviiinenns

branch ..
button.. .
calibadc {-::allhad(ﬂ ﬂ]

calibfreq ...

-::Iearhit.........................
COMPSETUP ..o,
daclevel .........ocooeviiiinnnns
dacsetup .......cceiiiinnnnn,
disabletime ...................
disconnect ..o

do...loop ..
doze ..

e&pmrn {data)
enablebod ..

enahletime....................
end ..o,
EXIE

for..next ... ...
forward ...

gosub [-::all]- e

goto ..

hi2cin

hiZcout .

hlzcsetup

hi2csetup - S|El‘|.I'E mode {IE
hi2csetup - master mode ..

hibernate ......ccovvvvvieiieiinnnn.

high portc......................
hintsetup ......coooviiiiinnne.

hsp!m EhI) oo

hspisetup
i2cslave ..

if...then \ eiself"then \ else \ endlf

if...then {goto} .....

if...and/or..then {goto} ....

if porta...then {goto} .......
if portc...then {goto} .......

if...then exit .

if...and/or.. then EIIt

if...then gosub ..
|f .and/or...then gusm
|nfrﬂ|n

|nfra|n2
infraout ........cooovvveieiannns.

INPULLYPe ..o

(1011 )

I‘.E}'Irl .
kbled (ke;,d Ed]
let

lookdown ..

let dII‘S f dlrsc b SN
let dirsA / dirsB / dirsC / dirsD = ...
let pins / PiNsC = ....cooeiiiiiiiieennnn.
let pinsA / plnsB / plrd: / pmsD =

readinternaltemp ..



readfirmware ..........ooeeiiiiiiiians
readtable ........ccccoiviiiiii e
readrevision .......coovivieiiiie
readsilicon .....ocoevviiiiiiii
readtemp ........ccooeeiiii,
readtempl2 ...
reconnect ..o

select case \ case \ else \ endselect .
SEMOUL ...
L= T o

setintflags .......cccccvvemeeiiriiiinicninne.

shiftin (spiin) .................
shiftout (spiout).............
srlatch ..o
srset / smeset e,

SWap ............

switch on/off .................
table ......coeeviii
tablecopy......ccooovviiinnnnn.
tmr3setup ..o,
toggle ..o,
togglebit ...l
touch16 ..o
tne .
UMIOUE e
L
1 =
WHERIZC o




Technické parametre PICAXE-20X2

PICAXE-20X2 (typ PIC18F14K22)
svO1 U 208 ov
Serial In ] 2 191 A.0/ Serial Out (Out)
(ADC3/0ut/In)C.70]3 181 B.0 (In/ Out/ADC1 / hint1)
(In)Cc.6 4 171 B.1 (In/ Out/ADC2 / hint2 / SRQ)
(hpwm A/ pwm C.5/0ut/In) C.5 5 161 B.2 (In/ Out/ADC4 / Comp2+)
(hpwm B /SRNQ/ Out / In) C.4 O 6 15[1 B.3 (In / Out/ADC5 / Comp2-)
(hpwm C /ADC7 / Out/In)C.3 0] 7 1411 B.4 (In/ Out/ADC6 / hpwm D / Comp1-)
(kb clk / ADC8 / Out / In) C.2 O] 8 13[1 B.5 (In / Out/ADC10 / hi2c sda / hspi sdi)
(hspi sdo / kb data / ADC9 / Out / In) C.1 ] 9 12[1 B.6 (In / Out/ ADC11 / hserin)
(hserout / Out / In) C.0 [ 10 11 B.7 (In/ Out/ hi2c scl / hspi sck)

e Pamat programu :
Pamat dat (SRAM):

 Napajacie napatie :
e Pocet I/O pinov :
Pocet ADC pinov:

Pamat dat (EEPROM) :

16384 bajtov
512 bajtov

256 bajtov
2,3...5,5V

18

11 (8-bit, 10-bit)
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Technické parametre PLICAXE-20X2

e |/Oprdd: max 25 mA v oboch stavoch

doprava

e 4 typy premennych v pamati RAM :
e vSeobecné bO...b55 (56 bajtov)
wO ... w28 ( w0=b0:b1, wl=b2:b3, ...)
bit31:bit30: .... bitl:bit0 (bajty b3, b2, b1, b0)
e storage (56 ...127 - 38h ... 7Fh)
e scratchpad pamatové pole (0...127)
e systémové (Specialne) premenné

priorita operatorov neexistuje, vyvhodnotenie vyrazov zlava

vsetky instrukcie su 16-bitové, jednoslovné (word)

56 premennych
28 premennych
32 premennych
72 premennych
128 bajtov



Technické parametre PLICAXE-20X2

e pamat typu flash preprogramovatelna : az 100 000x
e pamat programu moze obsahovat: 4 samostatné programy
o dizka jednéhoprogramu: 1000 riadkov

 frekvencia vnut. oscilatora nastavitelna : 4, 8, 16, 32, 64 MHz

e defaultna hodnota frekvencie interného rezonatora po
zapnuti napajania : 8 MHz

e prikazy pauzy kalibrované na frekvenciu : 8 MHz
e defaultna prenosova rychlost sériového kanalu: 9600,n,8,1



Feature 28X2 40X2

Memory Capacity 4096 4096
(bytes) x4 x4

RAM (bytes)
Byte Variables (bytes)
Input/Cutputs Pins
ADC/Touch Pins
Max. Freq. (MHz)
Serial In/Out
Infrared In/Out

12C

Tune (ring tones)

Parallel Tasks

Program Slots
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What is PICAXE? WWW.picaxe.com

An introduction to the PICAXE system

What Is PICAXE?

A PICAXE microcontroller is designed to be the brain of your
electronic project. Originally designed as an educational
system for schools, the PICAXE system has now also been
widely adopted by hundreds of thousands of "hobbyists’ due to
its ease of use. Each year thousands of high school students
are also infroduced to electronics and microcontrollers via
building a PICAXE project.

e

What |s PICAXE?

PICAXE Chip Sizes PICAXE chips are popular because they are very low-cost,

and simple to program using free, easy-to-learn software.

PICAXE Pinouts The PICAXE chip can react to input sensors and switch outputs on and off accordingly.

The various different PICAXE chip sizes (8, 14, 18, 20, 28 and 40 pins) give great flexibility on how the system can
be used - simply select the chip size as required for your project. On PICAXE parts almost all the pins can be user
configured to be an output, a digital (on/off) input, an analogue input or a touch sensor. Advanced features such as
PWM, 12C, SPI, RS232 and 1-Wire interfacing can also be easily achieved if required.

PICAXE Chip Labels

Sinarcadad Parte Pranramminan @aftwara
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Obr.4 Praca v programovom prostredi editora PICAXE
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Obr.5 Zapojenie montaznych skusobnych dosiek PCB
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Obr.6 Ukazka Cinnosti riadenia 7-segment LED displeja s PICAXE
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Obr.7 Praca pri odladovani programu mikrokontroléra
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Obr.8 Riadenie rychlosti otacok jednosmerného motorceka
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Obr.9 Riadenie polohy hriadela krokového motorceka
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Obr.10 Spolupraca pri programovom rieseni aplikacie
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Zdroje informacii

e WWWw.picaxe.com

e wwl.microchip.com/downloads/en/DeviceDoc/41365E.pdf

e www.picaxe.com/docs/picaxex2.pdf

e www.freeinfosociety.com/media/pdf/3134.pdf

e http://www.ermicro.com/blog/

e www.picaxe.com/docs/picaxe manuall.pdf

e www.picaxe.com/docs/picaxe manual2.pdf

e www.picaxe.com/docs/picaxe manual3.pdf

e www.hobbyrobot.cz/download/bas805.exe
e www.hobbyrobot.cz/PDF/PICAXE basic man cz.pdf




