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3agaHue.

[1pn BKNHOYEHUU NUTAHUSA 3BYKOBOW
CUrHan He reHepupyeTc4d, cBeTogmoa
CBETUTCA.

[1pn HaXXaTnn Ha KHOMKY reHepupyeTcH
curdHan yactotoun 300 [ u, cBeToamnoa He
CBETUTCH.

[Tpy NOBTOPHOM HaXXaTUKM HA KHOMKY
reHepaums 3ByKOBOro curHana
npeKkpaLllaeTcs, CBEToaMon CBETUTCS .

[Mpn HaXkaTUM KHOMKM Nepexoa K n. 2.
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AHann3 3agaHug

[MopT GPO He NCNonb3yeTcsl, OCTaABNSAEM MO YMOTYaHUIO
BXOJOM.

[MopT GP1 He Ucnosnb3yeTcsl, OCTaBAseM MO YMONYaHMUIo
BXOJOM.

[opT GP2 BX0A. [1pn HaXxaTnK KHOMKKN SB1 Ha GP2
nogaeTcya ypoBeHb nor. 1.

[TopT GP3 MOXeT ObITb TONbKO BXOAOM.

[TopT GP4 Ha3Ha4yaeM BbIXOO0M, Ansi pabdboThl
nbe3ounsnydvarend BQ1 c yactotom 300 'y, HeOxoanmo
cdopmMmupoBaTtb UMNynbCbl HA GP4 Yyactotoun 300 [u.

[TopT GP5 Ha3Ha4yaeMm BbixogoM. [1na ceeveHnd
ceBeToanmoa Ha GP5 Heobxoanmo rnogartb YPOBEHL J1Or.
1, ANs BbIKNOYEHUs cBeToamoaa Ha GP5 HeobxogmMmo
nogaTtb ypoBeHb J10r. 0.



1. ObpaboTka KHOmnku SB1 Ha GP2 no
npepbIBaHNAM, MpepbiBaHUE MO PPOHTY,
nogasneHne gpebesra KOHTAKTOB KHOMKU
peann3oBaTb NPOrpamMmHo.

2. [nareHepaumn nmnynbcoB YacTtoTon 300
['U Ha BbiIBOAe GP4 ncnonb3yem Tanmep
TMRO.

3. bwuTbl KOHQUrypaum MUKPOKOHTpOMNNepa:
BHYTPEHHUN TaKkToBbIN RC reHepaTop
INTRCCLK. OcTanbHble OUTbl AOMXHbI ObITb
OTKITHOYEHBI.



HacTponka napameTpoB
nepupepnn MMKPOKOHTpONnepa.



[TopT BBOOA-BbIBOAA

TABLE 3-1: SUMMARY OF REGISTERS ASSOCIATED WITH GPIO
Value on: |Valueonall
Address Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 POR, other
BOD RESETS
05h GPIO — — GP5 GP4 GP3 GP2 GP1 GPO --XX XXXX | --uu uuuu
0Bh/8Bh | INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF 0000 0000 | 0000 000u
19h CMCON — COouT — CINV CIS CM2 CM1 CMO -0-0 0000 | -0-0 0000
81h OPTION_REG | GPPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO 1131 1131 | 11312 11317
85h TRISIO - e TRISIOS | TRISIO4 | TRISIO3 | TRISIO2 | TRISIO1 | TRISIOO | --11 1111 | --11 1111
95h WPU — — WPU5 | WPU4 —_ WPU2 | WPU1 WPUO | --11 -111 | --11 -111
96h 10C — — 10C5 I0C4 I0C3 10C2 I0C1 I0CO --00 0000 | --00 0000
9Fh ANSEL — ADCS2 | ADCS1 | ADCSO | ANS3 ANS2 ANS1 ANSO | -000 1111 | -000 1111

Legend: x = unknown, u = unchanged, - = unimplemented locations read as '0". Shaded cells are not used by GPIO.




REGISTER 3-1: GPIO — GPIO REGISTER (ADDRESS: 05h)

U-0 U-0 R/W-x R/W-x R/W-x R/W-x R/W-x R/W-x
— — GPIOS5 GPIO4 GPIO3 GPI102 GPIO1 GPIOO0
bit 7 bit O
bit 7-6: Unimplemented: Read as '0’
bit 5-0: GPIlO<5:0>: General Purpose I/O pin.

1 = Port pin is >VIH
0 = Port pin is <VIL

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR 1" = Bit is set 0’ = Bit is cleared X = Bit is unknown

* |_|pl/l BKJITIOMEHUU TNMNUTAHNA CBETOANOO AOJ1>KEH
cBeTuTcAd: GP5=1, ocTanbHble BbiBOAbI NopTa =0,
GPIO=0b00100000.




REGISTER 2-3: INTCON — INTERRUPT CONTROL REGISTER (ADDRESS: 0Bh OR 8Bh)
R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0

GIE PEIE TOIE INTE | GPIE | TOF INTF | GPIF
bit 7 bit C
bit 7 GIE: Global Interrupt Enable bit

1 = Enables all unmasked interrupts
0 = Disables all interrupts

bit 6 PEIE: Peripheral Interrupt Enable bit
1 = Enables all unmasked peripheral interrupts
0 = Disables all peripheral interrupts

bit5 TOIE: TMRO Overflow Interrupt Enable bit
1 = Enables the TMRO interrupt
0 = Disables the TMRO interrupt

bit4 INTE: GP2/INT External Interrupt Enable bit
1 = Enables the GP2/INT extemal interrupt
0 = Disables the GP2/INT external interrupt

bit 3 GPIE: Port Change Interrupt Enable bit(")
1 = Enables the GPIO port change interrupt
0 = Disables the GPIO port change interrupt

bit 2 TOIF: TMRO Overflow Interrupt Flag bit?
1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register did not overflow

bit 1 INTF: GP2/INT External Interrupt Flag bit
1 = The GP2/INT extemal interrupt occurred (must be cleared in software)
0 = The GP2/INT extemal interrupt did not occur

bit 0 GPIF: Port Change Interrupt Flag bit
1 = When at least one of the GP5:GPO0 pins changed state (must be cleared in software)
0 = None of the GP5:GP0 pins have changed state

McnonbaytoTca npepbiBaHUS:

rmobanbHoOe paspelleHne npepbiBaHNM-aAa, GIE=1,

paspeLlueHmne npepbiBaHun INT (GP2)-aa, INTE=1,

npepbiBaHue ot TMRO-aa, TOIE=1,

Bce Hencnonbayemble NnpepbiBaHUA 3anpeLlaem, riarn npepbiBaHuin copacbiBaeMm.

INTCON=0b10110000



REGISTER 6-1: CMCON — COMPARATOR CONTROL REGISTER (ADDRESS: 19h)

U-0 R-0 u-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
— couT — CINV cs | cm2 | cm1 | cmo
bit 7 bit 0
bit 7 Unimplemented: Read as ‘0’
bit 6 COUT: Comparator Output bit
When CINV =0:

1 = VIN+ > VIN-
0 = VIN+ < VIN-
When CINV = 1:
1 = VIN+ < VIN-
0 = VIN+ > VIN-

bit5 Unimplemented: Read as ‘0’

bit 4 CINV: Comparator Output Inversion bit
1 = Qutput inverted
0 = Output not inverted

bit 3 CIS: Comparator Input Switch bit
When CM2:CMO = 1100r 101:
1 = VIN- connects to CIN+
0 = VIN- connects to CIN-

bit 2-0 CM2:CMO0: Comparator Mode bits
Figure 6-2 shows the Comparator modes and CM2:CMO bit settings

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR "1’ = Bit is set '0’ = Bit is cleared x = Bitis unknown

KomnapaTtop He UCnornb3yeTcsl, BCe BbIBOAbl CBA3aHHbIE C
KOMMapaTopOM AOMMKHbI ObITb LMdpoBbIMKM. CMCON=0b00000111.



FIGURE 6-2: COMPARATOR 1/0 OPERATING MODES

__— —
Comparator Reset (POR Default Value - low power) Wr Off (Lowest power)
CM2:CMO0 = 000 CM2:CMO0 =111
GP1/CIN- A B GP1/CIN- D o
GPO/CIN® A i Off (Read as '0') GPOICIN+ D & Off (Read as '0)
GP2/COUT D WCOUT B =
Comparator without Output Compa Reference
CM2:CMO0 = 010 CM2:CMO = 100
GP1/CIN- A e GP1/CIN- A R
couTt cout
GPO/CIN+ _A g GPO/CIN+ D "
GP2/COUT _D GP2/COUT _D
L——From CVREF Module
Comparator with Output and Internal Reference Multiplexed Input with Internal Reference and Output
CM2:CM0 = 011 CM2:CM0 = 101
GP1/CIN- A B GP1/CIN- A
° _cis=0
GPOCIN+ D + r cour GPOCIN+ A _*Cis=1 |~ - Golt
GP2/COUT D g
GP2/COUT D
From CVREF Module
—— From CVREF Module
Comparator with Output Multiplexed Input with Internal Reference
CM2:CMO0 = 001 CM2:CM0 =110
GP1/CIN- A GP1/CIN- A
S i —° _cis=o0
GPOCIN+ A " r GouT GPOICIN A T~ *Cis=1 | BT
GP2/COUT D GP2/COUT _D 35
L—— From CVREF Module

A = Analog Input, ports always reads ‘0’
D = Digital Input
CIS = Comparator Input Switch (CMCON<3>)




REGISTER 2-2:

bit 7

bit 6

bit 5

bit 4

bit 3

bit 2-0

OPTION_REG — OPTION REGISTER (ADDRESS: 81h)

RW-1  RW-1  RW-1  RW-1  RW-1  RW-1  RW-1  RW-
GPPU | INTEDG | T0CS | TOSE | PSA | Ps2 | Pst PS0
bit 7 bit 0

GPPU: GPIO Pull-up Enable bit

1 = GPIO pull-ups are disabled

0 = GPIO pull-ups are enabled by individual port latch values
INTEDG: Interrupt Edge Select bit

1 = Interrupt on rising edge of GP2/INT pin

0 = Interrupt on falling edge of GP2/INT pin

TOCS: TMRO Clock Source Select bit

1 = Transition on GP2/TOCKI pin

0 = Internal instruction cycle clock (CLKOUT)

TOSE: TMRO Source Edge Select bit

1 = Increment on high-to-low transition on GP2/TOCKI pin
0 = Increment on low-to-high transition on GP2/TOCKI pin
PSA: Prescaler Assignment bit

1 = Prescaler is assigned to the WDT

0 = Prescaler is assigned to the TIMERO module

PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate WDT Rate

000 122 1:4
001 1:4 1:2
010 1:8 1:4
011 1:16 1:8
100 1:232 1:16
101 1:64 1532
110 1:128 1:64
117 12256 1:128

[MogTarneatoLme pe3ncTopbl He UCMOoNb3yTcHd, GPPU=1,
[MpepbiBaHue oT INT rno opoHTy, INTEDG=1,

[Mpepoenutenb nogkno4veH K TMRO, PSA=1,
KoadhdpuumeHT genenna npegaenutens 1:8, PSO=0, PS1=1, PS2=0.
OPTION_REG=0b11000010



REGISTER 3-2: TRISIO — GPIO TRISTATE REGISTER (ADDRESS: 85h)

U-0 U-0 R/MW-x R/W-x R-1 R/W-x R/W-x R/MW-x
— — TRISIO5 | TRISIO4 TRISIO3 TRISIO2 | TRISIO1 | TRISIOO0
bit 7 bit 0
bit 7-6: Unimplemented: Read as '/
bit 5-0: TRISIO<5:0>: General Purpose |/O Tri-State Control bit

1 = GPIO pin configured as an input (tri-stated)
0 = GPIO pin configured as an output.

Note: TRISIO<3> always reads 1.

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1" = Bitis set '0’ = Bitis cleared x = Bit is unknown

HasHa4yeHue BbiBogoB nopta GPIO: GPO Bxoa, GP1 Bxop,
GP2 Bxoa, GP3 Bxoa, GP4 Bbixoa, GP5 BbIXOA.
TRISIO=0b00001111




REGISTER 3-3:

bit 7-6
bit 5-4

bit 3
bit 2-0

WPU — WEAK PULL-UP REGISTER (ADDRESS: 95h)

u-0 uU-0 R/W-1 R/W-1 U-0 R/W-1 R/W-1 R/W-1
— — WPUS WPU4 — WPU2 WPU1 WPUO
bit 7 bit 0

Unimplemented: Read as ‘0
WPU<5:4>: Weak Pull-up Register bit
1 = Pull-up enabled

0 = Pull-up disabled
Unimplemented: Read as ‘0

WPU<2:0>: Weak Pull-up Register bit
1 = Pull-up enabled
0 = Pull-up disabled

Note 1: Global GPPU must be enabled for individual pull-ups to be enabled.
2: The weak pull-up device is automatically disabled if the pin is in Output mode

(TRISIO = 0).
Legend:
R = Readable bit W = Wiritable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1" = Bitis set '0" = Bitis cleared x = Bit is unknown

[loaTarnesatoime PE3NCTOPDbI HE NCIMOJIb3YKOTCA.

WPU=0




REGISTER 3-4: IOC — INTERRUPT-ON-CHANGE GPIO REGISTER (ADDRESS: 96h)

U-0 U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0
B — I0C5 I0C4 I0OC3 I0C2 I0C1 10CO0
bit 7 bit 0
bit 7-6 Unimplemented: Read as ‘0’
bit 5-0 10C<5:0>: Interrupt-on-Change GPIO Control bit

1 = Interrupt-on-change enabled
0 = Interrupt-on-change disabled

Note 1: Global interrupt enable (GIE) must be enabled for individual interrupts to be

recognized.
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
- n = Value at POR 1" = Bit is set '0’ = Bit is cleared x = Bitis unknown

[MpepbiBaHNE NO N3MEHEHUIO COCTOSAHUS MopTa He
NCMonb3yeTcs.

10C=0




REGISTER 7-2: ANSEL — ANALOG SELECT REGISTER (ADDRESS: 9Fh)

u-0 R/W-0 R/W-0 R/W-0 R/W-1 R/W-1 R/W-1 R/W-1
— ADCS2 | ADCS1 ADCSO0 ANS3 ANS2 ANS1 ANSO
bit 7 bit 0
bit 7 Unimplemented: Read as ‘0.
bit 6-4 ADCS<2:0>: A/D Conversion Clock Select bits
000 =Fosc/2

001 =Fosc/8

010 =Fosc/32

x11 = FRc (clock derived from a dedicated internal oscillator = 500 kHz max)
100 =Fosc/4

101 =Fosc/16

110 = Fosc/64

bit 3-0 ANS3:ANSO: Analog Select bits
(Between analog or digital function on pins AN<3:0>, respectively.)

1 = Analog input; pin is assigned as analog input(”
0 = Digital 1/0; pin is assigned to port or special function
Note 1: Setting a pin to an analog input automatically disables the digital input circuitry,

weak pull-ups, and interrupt-on-change. The corresponding TRISIO bit must be set
to Input mode in order to allow external control of the voltage on the pin.

Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0’
-n = Value at POR 1" = Bitis set ‘0’ = Bitis cleared x = Bit is unknown

ALIT He ncnonbayeTcs.
ANSEL=0b00000000



TMRO

TABLE 4-1: REGISTERS ASSOCIATED WITH TIMERO
Vilia o Value on
Address Name Bit7 Bit6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 POR. BOD all other
’ RESETS
01h TMRO Timer0 Module Register XXXX XXXX | uuuu uuuu
0Bn8Bh [INTCON GIE PEIE TOIE INTE GPIE TOIF INTF GPIF | 0000 0000 | 0000 00Ou
81h OPTION_REG | GPPU |INTEDG| TOCS | TOSE | PSA PS2 PS1 PSO [ 1111 1111|1111 1111
85h TRISIO — — | TRISIOS | TRISIO4 | TRISIO3 [ TRISIO2 | TRISIOT | TRISIOO| --11 1111 | --11 1111
Legend: — = Unimplemented locations, read as ‘0’, u = unchanged, x = unknown.

[Mpn HacTpowKe NopTa BBOAA BbIBOAA NOMYTHO ObINT HACTPOEH M Tanmep. &

Shaded cells are not used by the Timer0 module.

-~
-~

Ecnn npegoenutens 1:8, To npu TaktoBou Yactote 4 MI'y YyacToTa npepbiBaHUi
Tanmepa OygeT paBHa:

Fnp=((4000000/4)/256)/8=488,3 L. KpuBoe

o0
~

[na dopmupoBaHus curdHana Yactotoun 300 [y Hy>kHa YacToTa 600 [y,
K Tanmepy MOXHO NpnbaensTb 3HadeHne BO BpeMsl ero paboThl.

Fnp=(1000000/X)/8=600 ['L. X=208, nocrne Ka)xaoro npepbiBaHna K TMRO Hago
npnbaensaTb 256-208=44, YToObI YacToTa 6bina paBHa 600 'u. &2
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#include <xc.h>
void interrupt ISR(void)
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PasmelleHne nepeMeHHbIX U
KOHpurypauuma nepmdepun

16 2 config CP = OFF

17 a config CPD = OFF

]

19 %

20

21

23

2 #define XTAL FREQ 4000000
25

26

27

8

29

30 B GP2
31 B GP4
32 Le P5
33

34

35 bit key=0;

36 E] void mair{woid) L

37| |

v D0 ION REG=0b11000011; —
@ INTCON=0b10110000;

9 CMCCN=0b00000111;

%) ANSEL=0b00000000;

@ TRISIOC=0b00001111;

@ WPU=0;

o] 10C=0;

v GPIC=0b00100000;
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@ includ xc.h>

2 ) 4000000

3 GP2
4 GP4 Ty
5 n { GP5 CESTOOM
6 extern bit key;

7 void interrupt ISR(wvoid)

8 [ ¢
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@ if ((TMROIF) && (TMROIE))

11 {

@ TMRO=TMRO+44;
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@ TMROIF=0;

15 ¥

16

if ((INTF)&& (INTE))

18 {

19 __delay ms(10);

20 if (Button==1) key=1;
@ INTF=0;

22 }:
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25 {

@ TMR1IF=0;
27

8
29
88y --);
31




OB VDD DD DD QD D

w
o

S

= ©

o ©

w
|

0

2

/

o U
P

n
-

N3meHeHne main.c

bit key=0;
[ void main(void) {

OPTION REG=0b11000011;

INTCON=0b10110000;
CMCON=0b00000111;
ANSEL=0b00000000;
TRISIO=0b00001111;
WPU=0;
IOC=0;
GPIC=0b0010eE507
TOIE=0;
do
{
while (key==0)
Led=0;
TOIE=1;
key=0;

while (key==0) NOP() ;

Led=1;

- TOIE=1;

key=0;
}while (1) :

recturn;
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- @) simulator
----- €] Click for Simulated Peripherals
= 0% Debug Resources
- Program BP Used: 0 Free: 1000
- DataBP Used: 0 Free: 1000
El Data Capture BP: No Support
“- Unlimited BP (S/W): Simulator

do

while (key==0)
Led=0;
TOIE=1;
key=0;

while (key==0)
Led=1;
TOIE=1;
key=0;

}while (1)

return;
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D> Config Bits Source x PR1(Clean, B

BUILD SUCCESSFUL (total time
Loading code from C:/Users/s
Loading completed
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Configure Window 3 e Log'ic Analyes e
“ 10Pin

Reset Windows <3 RegisterTrace

Close Window Ctrl+W L
D0O000;
Close All Documents Ctrl+Shift+ W =
Close Other Documents
Navigator
0 Document Groups >
= xey==0 NOP H
»n - Configuration: default Documents... Shift+F4 _03,( ) () Seser
(o] TOIE=1; My
52 key=0; c6poc dmara KHONKM
@ while (key==0) NOP ()
sgram Files\Microchip\xc8\v2. 20\bin] 54 Led=1; BRITOQUIATT
Optimization: +space +asm @ TOIE=1; He ITym
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E]} @ main > do >

)x7) Free: 57 (0x39) Variables I/OPins x 1 Output 10 View SFRs Configuration Bits Configur:
100) words

Pin 4/ Mode

88 (0x58) Free: 936 (0x348) -




Q; CMCON=0b00000111; KounapaTop
% ANSEL=0b00000000; AL
@ TRISIO=0b00001111; BXOOH M BHXOOH
@ WPU=0; n =
ol 10C=0; = -
Q GPIC=0p00100000;
@ TOIE=0;
47 | do
43 {
Q% while (key==0) NOP() ;
50| Led=0; // noracuam
@ TOIE=1; / Ty
SZ% key=0; // cBpoc @nara XKHOOKM
% while (key==0) NOP () ;
54 | Led=1; '/ BrmouMT
@ | e TOIE=1; 'ue Tympos —
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&5 Omany oy
vVariables | I/OPins x Output | I0View | SFRs | Configuration Bits | Configuration Bits |
Pin /  Mode Value
l Ce————— e
GP1 ~
GP2
GP3
GP4
ICSPCLK
ICSPDAT
INT
MCLR
0SC1 v
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+asm
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Projects
Files

Classes
Favorites
Services
Dashboard
Navigator
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Output
Editor
Debugging
Web

IDE Tools
PIC Memory Views

Ctrl+1
Ctrl+2
Ctrl+9
Ctrl+3
Ctrl+5

Ctrl+7
Ctrl+6
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Ctrl+Shift+6 725X

Ctrl+4
Ctrl+0
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// Ona paboTH BCTPOESHHOM QYHKUMM MO

//cooprmmpyeT 3anepxky 100 MImMCEXyHI
//céoprmpyeT 3amepxxky 500 mMuxpocexyHI

GP2 // Kuonka
GP4 // Tvmanxa
GP5 // CeeTomvon

ka nepudeprm
=0b11000011; / /TipepuBasua

// TpepuBasusa

Logic Analyzer // mun

Configure Window @ 10Pin S
Reset Windows @ RegisterTrace // ToaTsaIYBaKmME pPE3MCTOPH
Close Window CtrleW /7 :-IFEEEBE.:-IME o M3MEHEHUD COCTOSHMUA
D0000; // HadasbHas ycTaHOBKa COCTOSHMS NOpP
Close All Documents  Ctrl+Shift+W // Banper npepmsasuii or TMPO
Close Other Documents
Document Groups >
Documents... Shift+F4 Eevast) HOEE):
- =0; // noracum
@ TOIE=1; / / vy
52 key=0; // cBbpoc dmara kHODKM
(o] while (key==0) NOP () ;
54 Led=1; // BrumUMn
@ TOIE=1; //ae Tvmyme

&y @many oy

Variables | 1/0 Pins

| Output x| T0View | callStack | Breakpoints | SFRs | Configuratio

Launching

Config Bits Source x

Initializing simulator
User program running
User program stopped

PR1 (Build, Load, ...) x DebuggerConsole x Simulator x
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2nserl Address = 0x85, TRISIO = Sl; 0xf| '/ AL

TRISIO=0b00001111; // BXOOH ¥ BHXOON

WPU=0; // TloATATHMBaOIME pE3MCTOPH

I0C=0; // TlpepHBaHMe 0o M HMED COCTOSHMSA HOpTa

GPIC=0b00100000; // HadanpHasa ycTaHOBKa COCTOSHMUA NOpTa

TOIE=0; // Banper npepuBazum or TMPO

do

{

while (key==0) NOP() : |

Led=0; // noracum i
TOIE=1; / / Ty

while (key==0) NOP() ;

M S e e WD L5 00 0

Led=1;
— TOIE=1; —
key=0;
}while (1)
<
& > @main) do )
Stimulus x I
@ Asynchronous  pin/Register Actions Advanced Pin/Register Clock Stimulus ~ Register Injection
Fire  Pin Action Value Units Comments

I
£,

t ot @ B

[
[+]
(2

Asynchronous Stimulus Toggle GP2 fired.

f

Variables | I/OPins x| Output | I0View | CallStack | Breakpoints | SFRs | Configuration Bits | Configuration Bits

Pin 4/ Mode Value C

GP5 Dout @1 Gl




3agaHuns

[Mpun HaXxaTuUM KHOMKN reHepupyeTca 3ByKOBOM curHasn a3dykon Mopae «73».
3agaHue 2.

[Mpw BKITHOYEHUM NUTAHUS 3BYKOBOW CUrHan He reHepupyeTcs. [pn HaxXaTnum Ha KHOMKY
reHepupyeTca curHan 4actortom 100 'y, [Npu NOBTOPHOM HaxXaTum Ha KHOMKY reHepauusd
3BYKOBOIO CMrHamna npekpatiiaetca. [1pn cnegyrowemM HaxXaTum Ha KHOMKY reHepupyeTcs
curHan yactotom 100 [u.

3agaHue 3.

HaxaTtne Ha KHOTKY COMpoBOXAOa€eTCA 3BYKOBbIM CUTHAIIOM, O6O3HaL-IaI-0LLI,I/IM (*)aKT HaXXaTunsd
KHOMKW 1 BKIOYaeTcs NMbO BbIKIIOYaETCA cBeToanoa.

3agaHue 4.

[Mpy BKNIOYEHUM MUTAHNA 3BYKOBOW CUrHamN He reHepupyeTcs.

[Mpu HaXkaTnn Ha KHONKY SB2 reHepupyeTca curHan YactoTtom 100 ..
[Mpu HaXkaTnn Ha KHONKY SB3 reHepupyeTca curHan 4actoTtom 500 ['u,.
[Mpu HaXkaTnUK Ha KHONKY SB4 reHepupyeTca curHan YyactoTtom 1000 [u.
3agaHue 5.

Mpw BKMOYEHWUM NMUTAHNUS FTEHEPUPYETCS 3BYKOBOW CUrHar B 3aBUCUMOCTU OT yriia NoBopoTa
nepemMeHHoro peancropa RS.

[Mpwn kpanHem neBoM nonoXxeHun yactota 50 ['u, npu KpanHeM NpaBOM MOSIOXKEHUN YacToTa
500 4, YacToTa MEHSIETCA NfaBHO NpM NOBOPOTE Bara pe3ncropa R8.



3agaHue 6.
[Mpwn BKITIOYEHUM NUTAHUS TEHEPUPYETCS 3BYKOBOW CUMHanM:

[1Be cekyHabl reHepupyeTcs curHan Yactoton 100 MU, ganee ABe cekyHAbl FreHepUpyeTcs
curHan 4YacTtotom 1000 'u, Aanee ABe CekyHObl reHepupyeTcs curHan YyactoTton 2000 Iu.

[MoBTOPUTL BCE C Ha4ana.
3apaHue 7.

an/I Ha>XaTl Ha KHOMKY BKJTHOYNTb BCE CBETOAMNOObI, NMPU NOBTOPHOM Ha>XaTl Ha KHOMMKY
cBeToanobl BbIKIMHOYNTb.

3agaHue 8.

Mcnonb3ysa Tpu ceeTognoaa peannsoBatb cBeTodop. [pn HaxxaTum Ha KHOMKY NepenTun B
PEXNM MUTAIOLLLErO XXENTOro, NPy NOBTOPHOM HaXXaTun NepenTun K HopMmarnbHon paboTte
cBeTodopa.

3agaHue 9.

[Mpwn BKIHOYEHUN NMNTAHNA CBETOANOL BbIKMNOYEH. [1py HaXXaTum Ha KHOMKY cBeToAnoL,
MUraeT ¢ Yactotoun 5 'u. [1py NOBTOPHOM HaXXaTK Ha KHOMKY CBETOAMOL BbIKITHOYaEeTCA.
[Mpu cnegyolwem HaXaTuu Ha KHOMKY CBETOAMO4 MUraeT ¢ YactoTom 5 'u.

3aganue 10.

[Mpun BKMNOYEHUM NUTAHUS CBETOAMOA BbIKMOYEH. [1py HaXkaTum Ha KHOMKY CBETOAMOL,
MUraeT ¢ YactoTon 5 'u. Mpy NOBTOPHOM Ha)KaTuUK Ha KHOMKY CBETOAMO BbIKNOYaETCS.
Mpu cneayloLWeM HaxaTuu Ha KHOMKY CBEToANO4 MUraeT ¢ YacToTon 5 L.



3agaHue 11.

I'Ip|/| BKITIOMEHUW NUTAaHUA CBETOAMO NMTaBHO BKIMKOYaETCA B TedeHun 1..2 Cek. I'IpM
HaXXaTnn Ha KHOMKY CBETOAMOA NNaBHO BKNHOYAETCA B TEYEHUN 1..2 CeK.

3agaHue 12.

[Mpun HaXXxaTuM KHOMKN reHepupyeTca cBeToBOM curHan asbykon Mopse «SOS».
3agaHuve 13.

[Mpn BKNHOYEHUM NMUTAHNSA CBETOBOW CUrHaI He reHepupyeTcs.

[Mpu HaxkaTnUK Ha KHONKY SB4 cBeToAnoad MuraeT ¢ yactoton 1 'y,

[Mpu HaXkaTnn Ha KHONKY SB5 cBeTOAMO4 MUraeT c YacTtoTon 5 'L,

[Mpu HaXkaTuu Ha KHOMNKY SB6 cBeToAMO4 MuUraeT ¢ Yactotoun 10 'L,

3agaHue 14.

[Mpwn BKIOYEHUM NMNTAHUSA SPKOCTb CBEYEHUS CBETOAMOAA 3aBMCUT OT yria noeBopoTa
NnepemMeHHoro pesncropa RS.

[Mpn KparHeM NEBOM NONOXEHUN CBETOANOMA HE CBETUTCS, NPU KpanHEM NPaBOM
MOMNOXXEeHMUM CBETOANO CBETUTCSI C MaKCUMarbHOW SIPKOCTbIO, APKOCTb CBEYEHUS
MEHSIETCA NNIaBHO NpY NOBOPOTE Bana pesncropa R8.

3agaHue 15.

I'Ip|/| BKITIOMEHUU NMUTAHUA HETbIPE CBETOAMNOOA 0To6pa>|<a+0T yroJji noBopoTa nepemMeHHoro
pe3nctopa R8 B gnanasoHe ot 0 Jo 15.

Mpw kpaliHeM NeBoOM MONOXEHNM Bana pe3ncTopa R8 oTobpakaeTcs 0, Npy KpanHeMm
NpaBOM MONOXeHUN Bana pe3nctopa R8 otobpaxaetcs 15.



3agaHue 16.

I'Ip|/| Ha>XaTui KHOMKU NPONUCXoaNT CHET KOJTMHECTBa Ha)kaTuwn ot 0 Oo 15, npu
nepenosyiHeHNN CHETHNKA Ha)aTUW KHOMKW CHYET Ha4YMHAETCHA CHavana. BbiBeCTn cocTosiHNE
cyeTymKa Ha ceetoanoabl. Kaxxooe HaxkaTtue KHOMKN conpoBoXxXaaeTcqd 3ByKOBbIM
CUTrHasrom.

3apaHue 17.

[Mpn NepBOM BKITHOYEHUM NUTAHUS MakeTa CBETOANOAbI BbIKMNOYEHbI. [1py HaxaTum Ha
NepBYy0 NPOMCXOOUT CHET KONMYEeCcTBa HaxxaTum oT 0 4O 3, Npu NepenonNHEHNN cHETUYMKA
HaXXaTUn KHOMKM CHET HAYMHAETCA CHavYana. BblBECTU COCTOSAHME CHETUYMKA Ha
ceetoaunoasbl. [pn HaxXaTnn Ha BTOPYO KHOMKY MPOUCXOAUT 3anncb COAEPKMMOIO CHETHMKA
HaxxaTun B SCIM3Y. MNpun BrkntoveHnn nntaHma gaHHble n3 SCIM3Y cuntbiBaoTCA U
OaHHble oTobpaXkaeTcs cBeToanogamMu.

3agaHue 18.

ABTOMAT CBETOBbLIX 3EKTOB «BeryLmm CBeT», CKOPOCTb NEPEKNIOYEHNS perynmpyeTcd
pe3ncTopom R8.

3agaHue 19.

ABTOMAT CBETOBbLIX 3 EKTOB «beryLias TeHb», CKOPOCTb NEPEKOYEHNS PErYNNpyeTCs
KHOMKOMW.

3aganue 20.

FeHepaTop CﬂyanZHbIX yucen B gnanasoHe ot 2 4o 12 (cyM|\/|a Yncesi, KoTopble MOIyT
BbIMaCTb MNpu 6pOC8HI/IVI ABYX Ky6VIKOB). CﬂyHaVIHOG YNCJ10 reHepunpoBaTb MNMpn HaXKaTtun
KHOIMKW, pe3yrnbraTt OTO6pa3I/ITb cBeToanogammn.



Cxema makeTta
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[1TnaTa makeTta

e HL1...HL5 cBeToanoabl

N 7N - L =8
(YOO (O) () * 51...514 nepeknoyaTenu
XTI H1 H2 H3 HL4  HLS BblOOpa anemMeHTOB.
“ A et /%’:!\  SB1...SB6 KHOMKM.
| , i3 \ * SB7 KHOMKa Reset.
XP2 N ot + BA1 nbesounsnyyarens.
] e + XP2 pasbem anis
¢ NOAKMtOYEHUA
* ey nporpammaropa.
— ;W\ unu -
oy O « XT1 pazbem nogknoyeHns
> : BHELUHEero NuTaHus.
« XP3, XP1 pasbemb,
S8l sB2  sB3 sge  S85  SB6 NOOKIMHOYEHHbIE
ol ol o] o] [o]l [o naparnnenbHO BbIBOAaM
MUKPOKOHTpOInepa.




