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[TlogkntoyeHne KHonok. [opTel BBOOA-BbIBOAA

[NoTeHuwnan - K 3emMne.

VCC

[Moatarneatowmn pesncTop - Ans yaepXaHus BbICOKOro
noTeHumnana, noka KHorka He HaxaTta R1

1k
[Moatarneatowmn pesmcTop MOXHO akTUBMPOBATb By,
3anucbto cootBeTcTBytowero PORTx.b npn DDRx.b =0 KEY1
CunTbiBaTb 3HAYEHME KHOMKN MOXHO 13 pernctpa PINX ""
KoppekTHas obpaboTka HaxaTuit - 3agada nporpamMmmMumcTa GND

OnpepeneHne dpoHTa cpabaTtbiBaHUS, OANHOYHOE cpabaTbiBaHmne, bopbba C
apebesrom, ANUTENbHOE HaXkaTtne, KOMBOMHaLNSA HaxKaTu.



MaTpuua KHOMoK

MaTpuua cocTouUT U3 CTPOK 1 CTONGLIOB

Haxatue (i,j)-KHOMNKN 3amMbikaeT
i-CTPOKY C j-cTONnduoMm

Bce KoHTaKkT NoakntoYeHsbl K nopTaMm BBOAAa-BbiBOAA
CTpoKu - dhopMUpYyOTCA, CTONMBLbI - CKAHUPYIOTCA
(Mnin HaobopoT)

| phO |phl |[ph2 |ph3

[ 0111 1011 1101 |1110

inl| ----1|----1]----1|----1
in2| -x--1]-x--0|-x--1]-x--1
in3| ----1|----1]|----1|----1
in4d| ---—-1|----1]----1|----1

BapuaHTbl (CkaHupytowaa eguHuua; nepesog B pull-up, nnun seictaBneHune 1)



PaboTta ¢ kHornkamu 4yepes3 ALLl

Heckonbko BapnaHTOB CXeM, rMaBHas uaes -
KHOMKamMn bopMUpyeTcs TO, UNU MHOE COOTHOLLEHME
nnedy B genutene HanpsKeHus.

nn - dpopmupyetcsa umdpoBon Ko, nocTynarowmm
Ha Bxoa R2R-LAlla.

apyrue sapumaHTbl MNOAKITHOYEHUA KHOIMOK

V.

o

ut



PaboTta ¢ KHonkamu 4yepes rnpepbiBaHUSA

MCUCR — MCU Control Register - ong INTO n INT1
MCUCSR — MCU Control and Status Register - ona INT2

B ctatycHom peructpe (SREG) paspelueHme Ha rnobanbHble npepbiBaHUS

GICR - General Interrupt Control Register - paspelueHusi Ha npepbiBaHNSA
GIFR - General Interrupt Flag Register - gonaru (ounwarotrca asBTomaTnyecku)

AINO (Analog Comparator Positive Input)

— INT2 (External Interrupt 2 Input)
PD3 INT1 (External Interrupt 1 Input)
PD2 INTO (External Interrupt O Input)

Table 35. Interrupt 0 Sense Control

ISCO1

1ISC00

Description

0

0

The low level of INTO generates an interrupt request.

Any logical change on INTO generates an interrupt request.

The falling edge of INTO generates an interrupt request.

0
1
1

1
0
1

The rising edge of INTO generates an interrupt request.




[pebe3r KOHTaKTOB

KpaTkoBpeMeHHble 3aMblkaHUsi N pa3MblKaHUS
ANEKTPUYECKOoNn Lenu, NpuBoasLime K
MHOroKpaTHOMY cpabaTbIiBaHMUIO KHOMKW.

BosHukaloT, Kak npaBumsio, B MOMEHT HaXaTus
U OTXKaTnA.

Bopbba ¢ opebesrom: annapaTHblie CNOCOObI
e (unbTP HU3KMX YacToT + Tpurrep LWmntra
bopbba ¢ gpebesrom: nporpaMmmMmHbie Crocobbl

e 3ajgepkKa, NOBTOpPHasA NpoBepKa curHana
e Heckonbko cpabatbiBaHMW noapsa
e LlndppoBoe MHTErpnpoBaHme




/-CEerMeHTHbIN UHOMKaTop

YCTpOMCTBO Anst oTobpaxeHnsa umdposon nHopmauyum

O6wunn katopn / Odowmmnm aHoa

dnHamnyeckas HAMKaums - NnepeknioyeHne Mmexay paspsgamm
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3agaHus

3apaHue 2.

[MogkntoyeHne ogHou KHorku. [NepekntoyeHne/nsmeHeHne BHyTPEHHETO
COCTOSIHUS, NporpaMMHas bopbba ¢ apebesrom.

[MogknioyeHne MmaTpuubl KHOMOK. Kakoe-Hnbyab oTobpaXeHne HaXXaTon KHOMKK (Ha
cBeToamoabl, U Ha 7-CerMeHTHbIN UHOMKaTOoP)

3apaHue 3.

Cratnyeckas uHavkauus. bes nepeknioyeHns mexay paspsgamu.
[ononHNTENbHO: N3MEHSAIOLLASCA BO BPEMEHM.

AuHamnyeckasa nHavkaumsa. Ha pasHbix paspsgax OQHOBPEMEHHO pasHble Yncna.
[JononHUTENbLHO: N3BMEHEHNE BO BPEMEHW; B3aUMOAENCTBME C APYrM
obopynoBaHuem (kHorkm, ALIM).



Koo accembriepa - nonesHble KoMaHabl

[HupekTtuea .def - nMeHa pernctpos

.def tmp = rlé6
.def counter = r20

dunpekTuBa .macro - Makpochl

.macro outi
1di tmp, @1
out @0, tmp
.endm

outi SPL, Low (RAMEND)

[npekTnea .db - MaccmBbl AaHHbIX
data: .db 0x60, Oxda, O0xF2, 0x66

[ns 4yTeHna ¢ nporpaMMHON NaAMATHU:

1ldi ZH, High(data*2)
1ldi ZL, Low(data*2)
lpm

KomaHga sbic/sbis - skip, if set/clear

sbic PIND, O
jmp button label

KomaHga clr - ouncrka perucrpa

clr rl17
clr tmp

OuuncTka onepaTMBHOW NaMATU

LDI %L, Low (SRAM START)
LDI ZH,High (SRAM START)
CLR R16

lp: ST  Z+,R16
CPI ZH,High (RAMEND+1)
BRNE 1p

CPI 7L, Low (RAMEND+1)

BRNE 1p
CLR ZL
CLR zZH



