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Jlekuust AVR MK AT90S8535 (ctopoxeBoun Tanmep)

PEABAOPUTENbHBIA AENUTEND
CTOP OXEBOro TAWMEPRQ

lenepatop 1 My

WDR Cépoc
(Watchdog CTOpOXesoro
Reset) TAUMEPQ
WDPO
WDPI1
WDP2
WDE

Oscillator

1MHz at V. =5V |
350KkHz at V. = 3V

Cbpoc MCU

AdnumenbHocmb uHMepeasia om cbpoca no “cmopoxxesuky” —
om 15 mc 0o 1,9 ¢

CTpykTypa ctopoxeBoro tammepa MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekyusi AVR MK AT90S8535 (ctopoxeBou Tanmep)

PETUCTP YTIPABNEHNA CTOPOXXEBbLIM TAMMEPOM -
WDTCR - (Watchdog Timer Control Register)

Bt 7 6 5 4 3 2 ] 0

$21 (541) I - - - WDTOE| WDE | WDP2 | WDP1 | WDPO I WDTCR
Yrenme /3anuce R R R R/W R/W R/W R/W R/W
Hauonskoe cocrosumwe O 0 0 0 0 0 0 0

* Bits 7..5 - Res: Reserved bits - 3apesepsuposaHHbie 6UThI

: -
Wwh: YYQICH POC VT ENADIe -

1 LOQC KDIEe ~ FO3DELISHME CTOROXEROIC A €
« Bits 2..0 - WDP2, WDP1, WDP0: Waich Dog Timer Prescaler 2, 1 and 0 - 6umu
CTAHOBKM K MU MEHTA NPEeABAPUTENLHOrO ZICNIEHUN CTOPOXEBOro Taime

YnpaBneHue ctopoxeBbiM Taumepom MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekuyusi AVR MK AT90S8535 (ctopoxeBoun Tanmep)

Number of Typical time-out Typical time-out
WDP2 WDP1 WDPO WDT Oscillator cycles atVce= 3.0V at Vec = 5.0V
0 0 0 16K cycles 47 ms 15 ms
0 0 1 32K cycles 94 ms 30 ms
0 1 0 64K cycles 0.19s 60 ms
0 1 1 128K cycles 0.38s 0.12s
1 0 0 256K cycles 0.75s 024s
1 0 1 512K cycles 15s 049s
1 1 0 1,024K cycles 30s 097s
1 1 1 2.048K cycles 6.0s 19s

Bbi6op koadhcmnumeHTa npeaBapuTesnibHOro geneHus
TaKTOBOM 4YacTOThbl cTOpoXeBoro Tanmepa MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Nekyust AVR MK AT90S8535 (ALM)

® Paspewerne 10 paspspos

e Tounocte £1/2 LSB

® Bpems npeobpaszosanus 70..280 mc

® 8 MyNbETUNNEKCUPYEMBIX KOHANOE BXOAQ

® Pexxumbl LMKNUUECKOrO U OAHOKPATHOIO Npeobpasosakms
* [1pepusarue no sasepwennio ADC npeobpasosarus

* Yerponcteo noaaenekns wymos Sleep pexuma

OCHOBHbIE XapaKTepPUCTUKHN
ALUIN nocnepoBaTtenbHoro npuonmxeHua MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kacdeanpa K3BA
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lekyust AVR MK AT90S8535 (ALM)

[NpepwacHue no 30sepleHmo

ADC npecfipaizosan

8-paIPRNHOA WKHA NOHHEX

Brawwnee
HONP XEHH e
CROBHEH M

Bbf)op MyNETHINEKCORO emap COCTOAHNA » Pemap NOHHL ADC
A ynpaaneqm ADC IADCSE) IADCH/ADCL

4 4 b
~1 &4

%é«t'

z:%

2|2

5
<

-

8- KAHAJIbH bl
MYNbTHUIMNEKCOP

5 |
&
2

L ¥

1

AHanoross

g
2

L

'O‘ngféﬂ”““ NOMKA MPEOBPAIOBAHIS

T T
't >omno pOTOP
+ BEDODE N/ XDOHE HIt

Crtpyktypa 10-paspsgHoro ALI
nocnepoBaTtesibHoro npmnonuxeHna MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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lekyust AVR MK AT90S8535 (ALM)

PEFMCTP BbIBOPA MYJNBTUMNJNEKCOPA ADC -
ADMUX (ADC Multiplexer Select Register)

Bur 7 6 5 4 3 2 ] 0

S07 {527 - - - - - MUX2 | MUX1 | MUXO0 | ADMUX
Yrenmne/3anuc, R R R R R R/W R/W R/W
Hauanskoe 3uouenwe 0 0 0 0 0 0 0 0

YnpasneHue ALI nocneaosarenbHoro npuonuxenuna MK
(perncTp ynpaBrneHnsa BXOAHbIM aHarloroBbiM KOMMYTaTOPOM)

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA



46

lekyust AVR MK AT90S8535 (ALM)

PEFTMCTP YNPABNEHMA U COCTOAHMA ADC -
ADCSR - (ADC Control and Status Register)

By 7 6 5 4 3 2 ] 0

S06 (S26) I ADENl ADSC | ADFR I ADIF I ADIE | ADP$2|ADPSI IADPSO IADCSR
Yrenme /3onuce R/W R RA'W R/W R/W R/W /W R/W
Houonskoe znouenwe 0 0 0 0 0 0 0

* Bit 6 - ADSC: ADC Start Conversion - 3anyck npeobpasosanus ADC

* Bit 5 - ADFR: ADC Free Run Select - YcraHoska yuknuueckoro pexuma paborst ADC
+ Bit 4 -ADIF: ADC Interrupt Flag - @nar npepuisatus ADC

* Bit 3 - ADIE: ADC Inferrupt Enable - Paspewenue npepuisanus ADC
* Bits 2..0 - ADPS2..ADPS0: ADC Prescaler Select Bits - Buibop xoadppuumuenra

npeAsapuTenLHOro aeneHuu

Ynpasnexnue ALUIN nocnepgoBaTtenbHoro npuonmxeHuna MK
(perncTp ynpaBrieHUs U COCTOSIHUSA)

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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lekyust AVR MK AT90S8535 (ALM)

PEMMCTPbI fIAHHBIX ADC - ADCL u ADCH - (ADC Data Register)

HauanwHoe aHoYeHue

But 15 14 13 12 1 10 9 8
505 (525) ‘ ‘ ‘ ‘ ‘ ‘ ‘m‘mlm
$04 [$24) ADC7| ADC6| ADC5| ADC4 | ADC3 | ADC2 1 |ADCO | ADCL
7
Yrenue /3anuce R
R
0
0

OO?U?O-—'E

o O A A O
o O O A On
o O AW A
o O A A W
o O O O
o O O OO

Ynpasnexnue ALIN nocnepgoBaTtenbHoro npuonmxeHuna MK
(BbIXOAHbIE perucTpbl AaHHbIX)

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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lekyust AVR MK AT90S8535 (ALM)

ADEN Resat
7-BIT ADC PRESCALER
CK
0
o | = €[ S G| £
2| 2| | £ ¥| &
ol o| Ol G| O]l O] O
ADPS0
ADPS1
ADPS2
ADC CLOCK SOURCE

NpepoBaputenbHoe geneHue Yactotbl XTAL ans
TaktupoBaHusa ALIN MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Tlexyus AVR MK AT90S8535 (ALM)
ADPS2 ADPS1 ADPSO Division Factor
0 0 0 0
0 0 1 2
0 1 0 4
0 1 1 8
1 0 0 16
1 0 1 32
1 1 0 64
1 1 1 128

ADC pabortaet ¢ taktoson uactotoi 8 auanasore ot 50 go 200 «lu. B pexume
umkuueckoro npeobpazosamua ana npeobpasosaHua Heobxoaumo 14 TOKTOBBIX UMKNOS,
1.6. npeobpa3zosanme seinonHaeTca 3a spema oT /0 no 280 mc. B pexume ogHokpatmHOro
npeobpaszosanma npeobpasosaHMe BeiNONHAETCA 3a |5 TakToseix umknos. Ecnu Takrosas
4OCTOTA BBLIMAET 3Q YKQ3QHHBIE NPEenensl, TO NPABUNLHOCTL PE3YNbTATA HE raPaHTUPYETCA.
Butel ADPSO - ADPS2 ucnonsayiotca ana obecneyeHma HEOBXOOMMOro AMana30oHA TAKTOBOM

yactotel ADC npu uacrore XTAL cesiwe 100 «lu.

Bbi10op koachdunumeHTa npeaBaputTeribHOro AefeHus
yactoTbl XTAL ana taktuposaHua AL MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA



Jlekyusi

AVR MK AT90S8535 (ALIM)
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Figure 48. ADC Timing Diagram, single conversion

Cycle number

1|2

ADC clock

]

3

4|5

[

6|7|8

8

|1

10| 11

13

[ L

L ]

ADSC dm%

Hold strobe

ADIF |

won Ty

AOCL )

-

|
I MSB of result

' LSB of result

BpemeHHasa guarpamma padotbl ALIMN MK

One Cornversion

(pexnm ogHOKpPaTHOro U3MepeHunsn)

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU

Next Corversion

Kaceapa KOBA
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Nekyust AVR MK AT90S8535 (ALM)

Figure 49. ADC Timing Diagram, free run conversion

Cycle number 11 12 13 1 2

ADC clock

ADSC

Hold strobe

ADIF

ADCH W MSE of result
aoct K (5B of resun

-t

One Conversion Next
Conversion

BpemeHHasa guarpamma padotsl ALIMN MK
(peXxXnm LUKNNYECKOro namepeHus)

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Nekyust AVR MK AT90S8535 (ALM)

Pyuxkuus nopasneHus wyma ADC
Dynkuma nopgasnervs wyma obecneusaer skniouenve ldle pexuma Ha spems sunonkeHmre
npeobpa3oeaHus, Y10 NO3BONIET CHU3MTL WyMe, codpasaembe sapom CPU. na peanvaaumm
3101 dyHKUuMM HEOBXOAMMO BENONHKUTE CIEAYIOWYIO NPOLEAYPY:
1. Ownouwre ADC ouncikoir bura ADEN.
2. Brnouure ADC v oprospemerto 3anycvte npeobpasosanue yCraHoekon buros
ADEN u ADSC. Takum obpasom sanyckaercs nycroe npecbpa3osaHue 30 KOTOpEM
nocneayer pabouee npecbpaszosanme.
3. B reuenme 14 rakroswx uvknos nycroro npecbpaszosanms ADC esecv Idle pexwm.
4. Ecnu, npexae vem Byper 3asepweno pabouee npecbpasoeanune, He NPoM30IHAET
apyroro npepesanms, 10 npepesanre ADC akruenpyer MCU v Byger senonkena
nognporpamma obpaborkn npepesalma no 3asepwennio npeocbpasosarms ADC.

Peanusauusa npoueaypbl namepeHna AL B Idle - pexxnme
NMOHMXEeHHOro 3HepronoTpeodneHna MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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flekuust AVR MK AT90S8535 (Sleep Modes)

Pexxumbl 3Heproc6epexenns (Sleep Modes)

Ons nepesopa & niobon uz 1pex pexmumos sxeprocbepexerns bur SE B pemmcrpe
MCUCR ponxern 6wre ycraroenen & cocroskuel. bure SMT u SMO perncrpa MCUCR
onpeaensior kakon ua pexumos ldle, Power Down unn Power Save Byaer sanywen komaraoi

SLEEP.

1. AKTUBHbIN peXum — 3 mA
2. Pexum ldle (naccuBHbIN) — 1,2 mA
octaHoB LI, pabota tanmepos, SPI, UART, “cTtopoxeBuK”,
pa3peleHbl NnpepbiBaHUA
3. Pexxum Power Down (ctonoBbin) — 15 MKA
OCTaHOB BCero, pa3pelleHbl “CTOpoOXeBuK”,
BHeLUHMe npepbiBaHUA U copoc
4. Pexxum Power Save (3KOHOMUYHbIN)
pa3pelleHbl “cTopoxeBuk’”, Tammep TMO,
BHeLUHMe npepbiBaHUA U copoc

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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AVR MK AT90S8535 (3MN3Y)

Jlekuyusi
PEFMCTP AAPECA EEPROM- EEARH, EEARL - (EEPROM Address Register)
but 15 14 13 12 11 10 9 8
STF [S3F) - - - - - - - EEARS | EEARH
S1E (S3E) EEAR7 | EEARS | EEAR5 |EEAR4 |EEAR3 |EEAR2 |[EEAR1 |EEARO | EEARL
7 6 5 4 3 2 ] 0
Yrenue/3onuce R R R R P R R R/W
R'W RW RW RW R/W RW RW R/W
Hoyaonuvoe anouenwe 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

PEFUCTP AAHHbIX EEPROM - EEDR - (EEPROM Data Register)

but 7 ) 5 4 3 2 ] 0

S1D (S3D) MSB LSB EEDR
Yrenue /3anuck R/'W R/W RW RW RW RW RW R/W
Hovyonbuoe avodvenwe 0 0 0 0 0 0 0 0

Bpema obpaweHus Kk IMM3Y npu 3anucm — ot 2,5 go 4 mc
(B 3aBUCUMOCTMN OT HaANMPSXKEHUA NMUTAHUA)
[lo OKOH4YaHUM 3aNUCK reHepUupyeTca 3anpoc npepbiBaHNA

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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AVR MK AT90S8535 (3MN3Y)

Jlekuyusi

PEFTUCTP YMPABJIEHMA EEPROM - EECR - (EEPROM Control Register)

but 7 b 5 4 3 2 ] 0

S1C(83C) - . - - EERIE| EEMWE|EEWE | EERE | EECR
Yrenue/3onuce R R R P R R'W R/W R/W
HovyoneHoe 3uoyenwe 0 0 0 0 0 0 0 0

* Bits 7..4 - Res: Reserved bits - 3apesepeuposanHbie OUTLI
* Bit 3 - EERIE: EEPROM Ready Interrupt Enable - PaspeweHxue npepbiBaHUS NO roTOBHOCTH
EEPROM

EEPROM
* Bit 1 - EEWE: EEPROM Write Enable - Paspewenue sanuncu EEPROM

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekyust AVR MK AT90S8535 (Tanmepbl / cHETUYUKMN)

MK conepxut 3 Tammepal/cyetTymka:

1. [ea 8-pa3psioHbix maumepa TMO, TM2 (c pyHkyusimu LLIM)
2. OduH 16-pa3psioHbIU maumep TM1 (¢ pyHkuyusimu LLIMM)

Prescaler for Timer/Counter 0 and 1

oK »> 10-8IT T/C PRESCALER
CK/8, CK/64, CK/256 and CK/1024, 1 g g
¥
®
*
PBO T 2
PBT m T = — Dc =
| l
Dc Y ¥ Y ¥
om0 CB00
catt can
a2 CEg

v v

TRERCTOUNTERT CLOCK SOURCE TIMENCOUNTERC CLOCK SOURCE

TCKA TCKD

NpeoBapuTenbHoOe AeneHue 4YacToThbl ANA TaKTUPOBAHUA
TaunmepoB TMO, TM1 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA
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Jlekyust AVR MK AT90S8535 (Tanmepbl / cHETUYUKMN)

Timer/Counter z Prescaler

CK — PCK2
D 10-BIT TAC PRESCALER
TOSC1 —™ S I . 3
g 8 = |8
SE R R B
AS2 3 g2 |2 5
0
CS20
Cs21
CS22

TIMER/COUNTERZ CLOCK SOURCE
PCK2

NpeoBapuTenbHoOe AeneHue 4YacToThbl ANA TaKTUPOBAHUA
Taumepa TM2 MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cuetunk TMO)
T/00 OVER-
FLOW IRQ
»>
— %
< Dl I LR L R ly‘—
< TIMER INT. MASK TIMER INT. FLAG TICOCONTROL
= REGISTER (TIMSK) REGISTER (TIFR) REGISTER (TCCRO)
i} =l
. elslzlefsfs] s [TTTTEEE
BRI aE g M
; a YyYY
‘_.I TIMER/COUNTERD < T CLK SOURCE CONTROL of— CK
[1CNTO) LOGIC 10

Y

CTpyktypa taumepa TMO MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA



Jlekuyusi
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AVR MK AT90S8535 (Tanmep / cuetunk TMO)

Timer/Counter0 Control Register - TCCR0

Bit

$33 ($53)
Read/Write
Initial value

7

6 5 4
R R R

R
0

0

» Bits 7..3 - Res: Reserved bits

+ Bits 2,1,0 - CS02, CS01, CS00: Clock Select0, bit 2,1 and 0
The Clock Select0 bits 2,1 and 0 define the prescaling source of Timer0.

Table 11. Clock 0 Prescale Select

0 0

3

0

2

0

1

0

0

] csw | csor | cso ]
R R/'W RAW RW

0

CS02 CSo01 CS00 Description
0 0 0 Stop, Timer/Counter0 is stopped.
0 0 1 CK
0 1 0 CK/8
0 1 1 CK /64
1 0 0 CK /256
1 0 1 CK /1024
1 1 0 External Pin TO, falling edge
1 1 1 External Pin TO, rising edge

PerncTp ynpasneHua tammepa TM0 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA
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Jlexkyusi AVR MK AT90S8535 (Tanmep / cuetunk TMO)
Timer Counter 0 - TCNTO
Bit 7 6 5 4 3 2 1 0
$32($52) | ms8 |/ | [ [ | | LsB J TCNTO
Read/Writa R/W R/W R/W R/W R/W R/W R/W R/W
Initial value 0 0 0 0 0 0 0 0

Timer/Counter Interrupt Mask Register - TIMSK

Bit 7 6 5 4 3 2 1 0

$39 ($59) OCIE2 TOIE2 TICIE1 mm TOIE1 _ TOIED TIMSK
Read/Write RV RAW R/W R/W R/W R/W R R/W

Initial value 0 0 0 0 0 0 0 0

* Bit 7 - OCIE2: Timer/Counter2 Output Compare Interrupt Enable - Paspewenne
OpPepLIBAQHUE NO COBNAASHMUIO Taumepa/cyeTynka

MNpu yeranoenenrom 6ure OCIE2 u ycraroenenrom Bure | pemcrpa cratyca paspelugercs
NPEPBBAHKE NO COBNUAEHUID COAEPKMMOIO PErMCTPa CPOBHEHMS W COCTOSIHMA Tanmepa,/
cuerunka?. Coorsercreyiowee npepssakue (¢ sexropom S0012) swnonksercs ecnu
NPOM3OMAET COBNOAEHME NPH CPOBHEHMM COAEPKMMOIO PErMCTPA CPOBHEHWS M COCTOSIHMS
rammepa/cuerunka2. B pemcrpe dnaroe npepwosanus TIFR (Timer/Counter Interrupt Flag
Register) ycranaenusaercs dbnar coenoaenms Tammepa/cuerunka?.,

Perncrtpbl cyeTuymka tammepa TMO U MacoK npepbiBaHUSA MO
Tanmepam / cyetyukam TMO, TM1, TM2 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cuetunk TMO)

No NepenonHeHuio Taumepa/cueTunka

Mpwn yeranoenerrom Bure TOIE2 u ycranoenernom Bute | perucipa craryca paspewaercs
NPEPHEGHKME NO NepenonHermio Tanmepa/cuerunka2. CooTtsercieyioles npepesanne (c
sekropom S0014) ewnonksercs ecn npouzoiger nepenonkenne taimepa/cuerumka?. B
perucrpe dnaroe TIFR (Timer/Counter Interrupt Flag Register] ycranasnueaercs dbnar
nepenonHermns Tanmepa/cuetunka?.

‘P - s 1Ime DUNEE P!
no saxs Taumepa/cyeruukal
Mpu ycraroenerrom Gure TICIET u yeranoenernom Bure | peructpa craryca paspewaercs
NpepeBarre No 30xeaty Tammepa/cuerunka . CooTeeTcTyioWwee NpeprBEaHKe (C BEKTOPOM
S0016) senonksercs ecnu npousoiger sanyck saxsara no essogy 29, PD4(IC1). B perucipe
dnaroe TIFR (Timer/Counter Interrupt Flag Register] ycranasnuesoerca dnar soxeara
raimepa/cuerunkall.

* Bit 4 - OCE1A: Timer/Counterl Output CompareA Match Interrupt Enable - Paspewenue

nNpepbLiBAHUE NO coBnaaeHuio perncrpa A ¢ tanmepom/cuerunkoml
Mpu ycranosnernom Bute OCIETA u ycraroenernrom Bure | perncrpa craryca paspelaercs

NPEPHBAHUE NO COBNOAEHMID perncrpa A ¢ cocrosHuem taumepa /cuetumnkal.
Coorsercreyiowee npepwsarue (¢ sekropom S0018) swnonusercs ecnu npousciger
COBNOAEHNE COAEPKMMOIC PErMcTpa A CPOBHEHMA BBIXOAO C COCTOSHMEM TaMMmepa/
cuerunkal. B perucrpe dnaros TIFR (Timer/Counter Interrupt Flog Register) ycranasnusaercs
dnar coenoagenmns perncrpa A ¢ tanmepom/cuetumnkoml.

Peructp macok npepbiBaHMA NO Taumepam / cHeTYUKaM
O6uncntoBanbHi NPUCTPOI Ta CUCTEMU TMO, TM1 y TM2 MK Kadeapa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cuetunk TMO)

* Bit3 - OCIE1IB: Timer/Counter1 Output CompareB Match Interrupt Enable - Paspewenune

NpepbLiBAHUA NO coBnaaeHuio permcrpa B ¢ tamepom/cuetunkoml
Mpwu yeraroenerrom Gure OCIE1B 1 ycraroenernnom Burte | perucrpa craryca paspelaercs

NpepwBaHMe No coBnaaernio perncrpa B ¢ cocrosnmnem tanmepa/cuerunkal.
Coorsercreyiowee npepusanme (¢ sekropom SO0TA) esmnonuserca ecnu npousoinaer
COBNOAEHUE COAEPXMMOIo perncrpa B cpasHer s BeXOAQ ¢ cocTosnmnem Tammepa/cuetunkal.
B perucrpe dnaroe TIFR (Timer/Counter Interrupt Flag Register] ycranasnueaerca dnar
cosnogerns pemcrpa B ¢ raimmepom/cuerunkoml.

* Bit 2 - TOIE1: Timer/Counter1 Overflow Interrupt Enable - Paspewenue npepbisauusa
No nepenonHeHuo taumepa/cuerunkal

Mpwu yeranoenernom Gure OCIE1B u ycraroenernrom Gurte | perucrpa craryca paspelsaercs
NPEpPHBEaHME NO nepenonHermnio Tammepa fcuetunkal. Coortsercreyiowee npepwearmne (c
sekropom S001C) smnonusercs ecnu npousonaer nepencnHerue taimepa/cuetunkal. B
perncrpe dnaroe TIFR (Timer/Counter Interrupt Flag Register] ycranaenusaercs dnar
nepenonkermns Tanmepa /cuetunka l lNpu raxoxaernn tanmepa/cuerunkal 8 PWM pexume
dNar NEPEnoNHEHU CYETUMKA YCTOHOBIMBAETCH KOMAQ CYUETUMK MIMEHUT HANPABNEHNE CYETO

npu $S0000.
» Bit 1 - Res: Reserved bit

no nepenonHeHuno rammepa/cuerunkald

Mpu yerawoenernom Bure TOIED u ycranosnernrom Bure | perucrpa craryca paspewaercs
npepeBakre no nepenonkennio Taimepa fcuetunkal. Coorteercreyiowee npepesakme (c
sekropom S0020) swnonksercs ecnu npousoiger nepenonkenne taimepa/cuerunkal. B
perncrpe dnaroe TIFR (Timer/Counter Interrupt Flag Register] ycranaenusaerca dnar
nepenonkenus Tammepa/cuerumnkal.

Peructp macok npepbiBaHMA NO Taumepam / cHeTYUKaM
O6uncntoBanbHi NPUCTPOI Ta CUCTEMU TMO, TM1 y TM2 MK Kadeapa K3BA



Jlekuust AVR MK AT90S8535 (Tanmep / cuetunk TMO)
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Timer/Counter Interrupt Flag Register - TIFR

Bit 7 6 5 4 3 2 1 0
$38 ($56) OCFz | TOvV2_ ] —ICFi ] OCFIA | OCFB ] TOVi | ——1Tow ] TFR
Read/Write RW RW RW RW R/'W RW R R/'W
Initial value 0 0 0 0 0 0 0 0

* Bit 7 - OCF2: Output Compare Flag 2:- ®nar 2 coenaagenus ranmepa/cueTunka2 m
aanHpix OCR2

Bur OCF2 ycranaenmBaerca npu COBNOAEHMM COCTORHUA TAMMEPQ/ CUeTUMKAZ M COAE PXMMOTO
perncrpa OCR2 (Output Compare Register 2). bur OCF2 annapario oumwaerca npu
obpaboTKe COOTEBETCTBYIOWEND BEKTOPA NpepuBaHus. BoamoxHa ouncrka Buta 3anuceio
Bo dnar normueckon 1. [Npu ycraroenenrom Bure | 8 perncrpe SREG, ycranoenernbix
OCIE2 [Timer/Counter2 Output Compare Interrupt Enable) n OCF2 ewnonkserca npepe sarne
NO COBNOAEHMIO BBIXOAQ TOMMEPQ/cuerunka?,
* Bit6 -TC * Time punte Dverflow Flag -Pnar nepenonHeHME TQMME DO y
Bur TOV2 ycranaenueaercs npu nepenonkerun tammepa/cuerunka?. Ow annapartho
ounwaercsa npu obpaboTke COOTEETCTBYIOWEND BEKTOPA NPeprBarms. Bo3moxHa ouncrka
Bura sanuceo 8o dnar noruuveckon 1. lMNpu ycrarosnennom Bure | 8 perncrpe SREG,

yeranoenenrbx OCIE2 (Timer/Counter2 Overflow Interrupt Enable) n TOV2 gunonnsiercs
NpepLBaHne NO NepenonkHernio tanmepa/cuerunka2. B pexume PWM 3ror Bur

YCTOHOBAMBAETCH Npu cmene Hanpasnenus cuera npu S00.

Peructp donaroB npepbiBaHUA MO TauMmepam / cHeTYMKaM
TMO0, TM1, TM2 MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cuetunk TMO)

*Bit 5 - ICF1: Input Capture Flag 1 - ®nar 1 saxeara exonqa

But ICF1ycranaenmeaeTcs B ciyuoe 30XBQTA BXOAG, NOKA3BBAIOWEND, YTO COCTOSHKE TaMe pa/
cuerumkal nepeciano B exogHon pemcrp saxeara ICR1. bur oumwaoerca annaparko npw
0bpaboTke COOTBETCTEYIOWEIO BEKTOPA NPEpPHBaHui. BoamoxHa ouncrka BuTa 30nMchio
B0 dnar norunueckomn 1.

* Bit 4 - O A: O ’ ompare Flaga 1A - @Pngc A COBNQAESHMNE BbiXOOo

bur OCF1A ycrawaenueaercs npu COBNOAEHWWM COCTOsHMA Tanmepa/cuerunkal u
copepxmumoro perncrpa OCRIA (Output Compare Register 1A). bur OCF1A annaparko
ounwoercs npu obpaboTke COOTBETCTBYIOWEID BEKTOPA NPeprBarmui. BOIMOXHO OuMCTKG
6ura sanucelo 8o dnar normueckon 1. lNpu ycranoenenrom Bure | 8 pemcrpe SREG,
yerarosnenkbx OCIETA (Timer/Counterl Compare Interrupt Enable) u OCF1A seinonksierca
NPEPHEQHME NO COBNOAEHMIO BBIXOAQ TaMmepa/cuerunkal.

*Bit 3 - OCF1B: Output Compare Flag 1B - ®nar 1B cosnaaenns spixona

bur OCF1B ycronaenusaercs npu COBNOAEHWM COCTOsHMS Tanmepa/cuetunkal u
copepxumoro pernctpa OCRIB (Output Compare Register 1B). bur OCFIB annaparro
ounwoercs npu obpaboTke COOTBETCTBYIOWEID BEKTOPA NPeprBarma. BO3mMOXHO OuMCTKO
bura zanuceio 8o dnar normueckon 1. lNpu ycrawoenennom Bute | B8 permcrpe SREG,
yeranosnerHex OCIE]B (Timer /Counter 1 Compare InterruptB Enable) u OCF1B esnonuserca
NPEpPHECHUE NO COBNOAEHMIO BBIXOAQ Tamepa/cuerunkal.

Peructp donaroB npepbiBaHUA Mo TauMmepam / cHeTYMKaM
TMO0, TM1, TM2 MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kacdeanpa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cuetunk TMO)

bur TOV1 ycrarasnueoercs npu NEPEnoHEH K mumepo/cuewum] Ox annaparko
oumnaercs npn oBpaboTke COOTBETCTBYIOWEND BEKTOPA NPEeprBakms. BO3MOXHO OUMCTKO
Bura sanucelo 8o dnar normueckon 1. [Npu ycrakoenensom Gure | 8 pemcrpe SREG,
yeranoenerkex TOIENTimer/Counterl Overflow Interrupt Enable) 1 TOV1 swnonksercs
NPEPHBAHUE NO nepencnHenunio taimepa/cuerunkal. B pexume PWM 3tor Bur
YCTOHABAMBAETCA NpU CMeHe Taimepom/cuerunkom] wanpasnenus cuera npu S0000.

» Bit 1 - Res: Reserved bit

bur TOVO ycraonoenmBoeTcs npu nNepenonHeHmu mumepa/cqemuxoo Or annaparko
ounwaerca npu obpaboTke COOTBETCTBYIOWEID BEKTOPA NPEPHBaKus. BO3MOXHG OuncTka
6ura sonucsio 8o dnar nornueckoir 1. lNpu yerarosnenHom Bure | & pecrpe SREG,
yeranosnernex TOIEQ(Timer/CounterQ) Overflow Interrupt Enable) u TOVO genonksercs
NPEPLBARKE NO Nepenonkenno Taimepa/cuerunkal,

Peructp donaroB npepbiBaHUA N0 TauMmepam / cHeTYMKaM
TMO0, TM1, TM2 MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM2)

T/C2 OVER- T/C2 COMPARE

FLOWIRQ  MATCH IRGQ

5-BIT DATA BUS

§-BIT ASYNCH T/C2 DATA BUS

TIMER/COUNTERZ2
(TCNTZ2)

E E E §
g121213)2[E] |2 ]
< » TIMER INT. MASK
REGISTER (TIMSK)
o
o
o
7 0

< T/C CLK SOURCE
URGTAN

7 v 0

&-BIT COMPARATOR

. I

OUTPUT COMPARE
REGISTER2 (OCR2)

CK =
PCK2 e

* o

=
o
=]

TIMER INT. FLAG T/IC2 CONTROL
REGISTER (TIFR) REGISTER (TCCR2)

r A EEEIRE
g'lﬂlels‘ lgl HEHEEEE
slelslzlz] 2 HEE E

o O

T/CCLEAR l LYY XYY

CONTRCL e
LOGIC
> L e— TOSC1
r 3

ASYNCH. STATUS

REGISTER (ASSR)

A ng‘ 3 kgl

¥ 3 o

SYNCH UNIT

) ¥ o

CTpykTypa Tanmepa / cyetunka TM2 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM2)

Timer/Counter2 Control Register - TCCR2
Bit 6 5 4 3 2 1 0

Read/Write R
Initial value 0 0 0 0 0 0 0 0

» Bit 7 - Res: Reserved Bit

* Bit 6 - PWM2: Pulse Width Modulator Enable - Paspewexnune wmpoTHO-

7
25 (345) [ PWMZ_] COWZ | COM20_| CTcz | Cs2z | CS21 | CSM_] TCeR?
R/W R/W R/W RIW R/W R/W RW

MMNOYNLCHOINO MoaAynaTopa
* Bits 5.4 - COM21, COM20: Compare Output Mode, bits 1 and 0 -

Pexxum cpasHenus Bbixoaa, 6urer 1 n 0 (0OC2) - PD7

COM21 COM20 Description

0 0 Timer/Counter disconnected from output pin OC2

0 1 Toggle the OC2 output line.
1 0 Clear the OC2 output line (to zero).
1 1 Set the OC2 output line (to one).

* Bit 3 - CTC2: Clear Timer/Counter on Compare match - Ouucrure TaUMep/

CYETUYMK NPpM COBNaQaAeHMM

PerucTtp ynpasneHuna taumepa / cyuetynka TM2 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM2)

BbiIOOpPa TAKTOBOM 4 ACTOThI

Table 19. Timer/Counter2 Prescale Select

CS22 CS21 CS20 Description
0 0 0 Timer/Counter2 is stopped.
0 0 1 PCK2
0 1 0 PCK2/ 8
0 1 1 PCK2/ 32
1 0 0 PCK2/ 64
1 0 1 PCK2/ 128
1 1 0 PCK2 /256
1 1 1 PCK2/ 1024

Timer/Counter2 - TCNT2
Bit 7 6 5 4 3 2 1 0
b24(44) [CWSB ] [ T 1 T T 1 TSB_]TCNT2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Initial value 0 0 0 0 0 0 0 0

PerncTtpbl ynpasneHua u Tanmepa / cyetumka TM2 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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AVR MK AT90S8535 (Tanmep / cueTtunk TM2)

Pernctp cpaBHeHuss (OCR2) TM2 MK
Timer/Counter2 Output Compare Register - OCR2

Bit 7 6 5 4 3 2 1 0

sy [WB T [ [ T T T Ts8 Jocre
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Initial value 0 0 0 0 0 0 0 0

PaboTta tanmepa / cuetunka TM2 MK B pexxume LUNM

Table 20. Compare Mode Select in PWM Mode

CcOomM21 COM20 | Effect on Compare Pin

0 0 He noacoeamHeH

0 1 He noacoeauHeH

] 0 OuucTka Npu COBNAREHUM, CHET NO HAPACTAHUKD. YCTAHOBKA NPU COBNAREHWM,

cuet no ybuieanuio (HemHeeptupyroupin LLIMM).

1 |

no HapacTanuio (MHeeptupyowmin LUMM).

Quuctka npu COBNAQgeHuK, CH4eT No \/6bIBOHHIO. Ycranoeka npu COBNALEHWU, CHET

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM2)

MameHenne ycTrasku CpaBHeHus

Texywee cocrosHue
anmepa/cuetumnka

-------------- --Ycranoenennoe
D, WD LTI 0., AU LSS, 3HOAYEHUE CPABHEHUA

—I L Brixoa UMM

CunxponmsuposanHas puxkcaumua ycraskm 8 OCR

MameHenne yCTaskm CPpaBHeHns

Texywee cocrosHue
Tanmepa/cuetinka

--------- --YecranoenenHoe
N, Y .. IR . N R, 3HQUYEHUWE CPABHEHMWUA

-—I [_ L Buixoa UMM
R

Hecuuxponnaa ¢pukcayma ycraskmu 8 OCR Noxmeiii sebpoc

PaboTta tanmepa / cyetunka TM2 MK B pexxume LUNM

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM2)

Pabota Tanmepa / cuetunka TM2 MK B pexxume LUUM
Table 21. PWM Outputs OCR2 = $00 or $FF

com21 COM20 OCR2 Output PWMn
1 0 $00 L
1 0 $FF H
1 1 $00 H
1 1 $FF L

ACUHXPOHHASl PABOTA TAUMEPA/CHETHYUKA

e D10 BaxHo! [lpu nepeknioyeHUn MeXAY QACUHXPOHHBIM M CUHXDPOHH bIM
TOKTUPOBAHMEM Tammepa,/cueTumka2 peructpsl Tammepa TCNTZ, OCR2 u TCCR2 moryt
6uiTe nospexaeHs. besonacHoe nepeknioyYeHue BLINONHAETCA CNeayiowein
NOCNEefOBATENbHOCTLIO AENUCTBUM:

1. 3anpewaiorca npepoisanma OCIE2 1 TOIE2 Tanmepa?2

2. Cootsetcrayowen ycraHoskon ASO selbUpaeTca UCTOYHUK TOKTOBOMO CUMrHAnQ.

3. B TCNT2, OCR2 u TCCR2 30nuCbIBAIOTCA HOBbIE 3HQYEHMA.

4. Ecnm BLINONHAETCA NEPEKNIOYEHME B QCUMHXDOHHBIA pexum: oxuaate TCN2UB,
OCR2UB » TCR2UB.

5. Paspewuts npepeisaHms, ecnm 310 HeobxoamMmo.

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM2)

Asynchronous Status Register - ASSR

Bit 7 6 5 4 3 2 1 0
$22 ($22) _—_—m TCN2UB | OCR2UB | TCR2UB | ASSR
Read/Write R R R R RW R R R
Initial value 0 0 0 0 0 0 0 0

Bit 7..4 - Res: Reserved Bits

Bit 3 - AS2: Asynchronous Timer/Counter2

Bit 2 - TCN2UB: Timer/Counter2 Update Busy

Bit 1 - OCR2UB: Output Compare Register2 Update Busy

Bit 0 - TCR2UB: Timer/Counter Control Register2 Update Busy

e [pu 3anucu & oank uz pemcrpos TCNT2 OCR 2 wnn TCCR2 sanucesaemas
BENMUMHO NEPECHNCETCH B PEIMCTP BPEMEHHOIO XpOHEHMA M GUKCHPYETCH Nodie AByx
nonoxutenskbx dpontos TOSCI. lMNonbaoearens He AONXKEH 3QNUCHBATE HOBOE 3HAYEHMKE
NPEXAE, YEM COAEPXMMOE PEIrMCTPa BPEMEHHOIO XPaHeHus He Byaer nepeagHo no
HO3HOueHKID. KoXaei M3 yKO3AHHBIX PEIMCTPOB MMEET CBOM COOCTBEHHBIN pPEerucTp
BPEMEHHOIO XPAHEHMS, 3TO O3HAYQET, K npumepy, uro 3anuce B TCNT 2 He uckasurcs npu
sannen 8 OQCR 2 Ons 1010, yrobe yEeanTeCn B BEINONHEHUM NEPECEIKM B PEMUCTD HA3HOYE HWS
MCNONB3YETCA PErMCTP CTATYCa acuuxporkoro pexuma (Asynchronous Status Register -

ASSR).

Perncrp coctosiHUA aCUMHXPOHHOIO pexnma
Taumepa / cyetunka TM2 MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

Mpepusasme no MNpepusaste no

Mpepusare o cosnapneHo

nepenonsessso T/C1 T/Cl1 ¢ A T/Cl

COSMNEHMO

Mpepusaswe no
cB smxsary sxona T/C1

i spelEEkEe 2= I I "
T o A e R =551z § 9|
| SBREEEEE SBleBEEE
= . Perucrp macos npe guoa-mu Pe'-crp dnaros Parucrn ynnasnésms Perucrd yapaansswas
- raimena (TIM WeDuEaeE Taaena (TIFR) AT/ TCCRIA) - BT/C1 TCR1E)
% 1 e
3 = &5 5| = =B EE - |=
- Shalale b BB é 2z 9
g 15 0 YYYY|
§_ - Peruap FxsATa BXONAa T/Cl (lCR]) .nOFIAKA ynPABﬂEHMﬂ K
O
Q.
] T me
: Az =

15 8 7 I Y Crancrea 1/C

o Taiamep fcueranx] {TCNTI) <"_'"’"°““" owuan T/C
e Honposn. ceera (Up/ Down)
15 8 ¢7 0 J 15 8 ¥ 0 J
16-pazpagHpii KOMNAPATO P 16-pazpspHuil xoMnaparop
15 8 T? 0 15 8 T? 0
3 Perncrp A cpasHesns suxopa Perncrp B cpasHenns suxopna
Tamvepa/cuetanxal Taavepa/cuerTanxal

¥

CTpykTypa Ttanmepa / cyetunka TM1 MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMM

Kacdeanpa K3BA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

PEFMCTP YNPABJNEHMA A TAMMEPA/CHETYMKAT -
TCCR1A - (Timer/Counterl Control Register A)

BT 7 b 5 4 3 2 I 0

S2F (S4F) COMIAT/COMIAO|COM1B1/COM 1BO| - - PWMI1 PWMIO|TCCRIA
Yrenre /3anuce R'W R/W RW RW R R RIW R/W
HouyonuHoe cocrosumwe 0 0 0 0 0 0 0 0

* Bits 7,6 - COM1A1, COMIAO: Compare Output ModelA, bits 1 and 0 - PexumlA
CpaBHEeHns Bpixona, Outm 1 v 0

* Bits 5.4 - COMIB1, COMIB0: Compare Output ModelB, bits 1 and 0 - PexumIB
cpaBHEeHus Bbixoaa, 6uter 1 n 0
(OC1A) — PD5, (OC1B) — PD4

Tabmwia 15. Bubop pexwasc cpoeHenus |

COMIXI1 COM1X0 Onucanne

0 0 Tomsep/cuerymuk 1 otknioyen ot eweoac ewxoaa OCIX

0 I Mepexknioyenne BuxoaHon nuuumr OCTX.

] 0 Ouuctrka uxoaHoi nuduke OCTX (Ho nuHMKM HK3KKIE YPOBEH).

1 1 Ycrauoeka ewxoaHor nuHuku OCIX [HO nuHMK BLICOKMIA YPOBEHL).

[Mpwasevonue: X = A wnu B

PerucTtp ynpasneHusa A taumepa / cyuetumnka TM1 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

* Bits 3..2 - Res: Reserved bits - 3apesepeupoBaHHbie GuThbl

' - - - »
* B J - L 41 Y1 O: 2 ¥y idin Moc sile 2lect B

Tobamya 16. Bubop UMM pexiwsa

PWMI11| PWMI10 | Description

0 0 Pobora tamsepo/cyetynkal B LUMM pexwmwase 3onpelsena
0 | Pabora toimsepa/cyetdnkal B 8-pospsanom LLUWMM pexasase
] 0 Pabora toiwsepo/cyetankal B 9-paspsgHom LUWM pexasse
1 ]

Pabora tommepa/cyetymkal e 10-paspsamvom LLWMM pexmme

PEFTUCTP YNPABNEHUA B TAMMEPA/CHETYMKAT -
TCCR1B - (Timer/Counter1 Control Register B)

Butia 7 6 5 4 3 2 ] 0

S2E (S4E) ICNC1| ICEST | - - CTC1 | €512 | G511 | CS10 | TCCRIB
Yrenue /3anuce R'W R/W R R R'W R/W R/W R/W
Howonwuoe cocrosumwe 0 0 0 0 0 0 0 0

wyma Ha Bxoae saxsara 1

PerncTpbl ynpasnenusa A n B taumepa / cuetunka TM1 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

* Bit 6 - ICES1: Input Capturel Edge Select - Buibo OHTO cpabaThiBaQHMSA HO BXoae
saxsara 1

* Bits 5, 4 - Res R; ed bits - 3apesepBupoBaHHbIE BUTHI

*Bit3 - CTC1: Clear Timer/Counter] on Compare Match - Quucrka Tanmepa /cyeTymnkal
Nno_CcoOBNAaaeHuio

* Bits 2,1,0 - CS12, CS11, CS10: Clock Select1, bit 2,1 and 0 - Bbibop UcTOYHMKAO TAKTOBOM
yacrotbl, 6uTel 2,11 0

Tabmmya 17. BLBOp MCTOYMMKG TOKTOBOTO CUIHONG ToMMepa/cyetdmkal

12 | €511 | CS10 Onucanne

Stop ycnoeue - Tawaep/cyeTynk ] OCTOHOBNEH.

CK

CK/ 8

CK /64

CK / 256

CK / 1024

BHewnuid TokTUpyloumid curian Ho eweoae 11, HopocTaioumii dpouT
Buelwmnui TokTHpyloumid curHan Mo Beeoae 11, nopciowimid GponT.

—-‘—‘—‘—‘OOOOQ

bl == el K==l el K==l o R

0
0
I
I
0
0
]
I

PerncTtp ynpasnexnua B taumepa / cyuetumnka TM1 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

ICP Pin Schematic Diagram

ICP 0

NOI|SE CANCELER |—» EDGE SELECT —» |CF1

ISP - PD6 10101 |cis1

ACIC
ACO

ACIC: COMPARATOR |C ENABLE
ACO: COMPARATOR OQUTPUT

INlornka ynpaBneHunsa saxsatom tanmepa / cyetumnka TM1 MK

TAMMEP/CHYETYMK1 - TCNTTH u TCNTIL

Butis 15 14 13 12 11 10 9 8
$2D ($4D) MSB TCNT1H
$2C (%4C) LCB TCNTIL
7 6 5 4 3 2 ] 0
Yrenue /3anuce R'W R/W R/W R/W RW RW R/W R/W
R'W R/W R/W RW RW RW RW R/W
HoyonsHoe coctosumwe 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Peructpbl Tanmepa / cyuetunka TM1 MK

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

* 3anuce B Taumep/cuetunkl - TCNT1
Korga CPU npoussogur sanuce & crapwwmin 6anr (TCNTIH) sanucssoembie pakHbe
paamewaiorca 8 peructpe TEMP. 3arem, koraa CPU npouzsogut 30nuce B mIOALWMIA
6anr [TCNTI1L) aarkee mnogwero Baita obveannsiorcs ¢ GANTOM AGHHBX PErMCTPa
TEMP n Bce 16 BUTOE OAHOBPEMEHHO NEPENUCHBAIOTCA B PEMMCTP TAMMEPQ/ cueTumnka
TCNT1. Cneposarensho, npu 16-pazpsgrbix onepaumsx oBpallerne K CTapluiemy
Banry (TCNTIH) gonxHo eenonmatecs nepswm. [pu mucnonsicsawrumn tamepa/
cuetumkal B kouecTee 8-pa3pagHOro TAMMEPQ AOCTATOMHO NPOMIBOAUTE 3ANUCh TONBKO
mnoawero Banra.

* Yrenue ranmepa/cuetunkal - TCNT1
Koraa CPU cunteeaer mnagwwmin 6airr [TCNT1L), o coaepxmmoe TCNTIL kanpaensiores
nenocpeacreerno 8 CPU, copepxumoe crapwero 6aira (TCNT1H) pozmewoercs 6
perucrpe TEMP u npu cunreearnmn CPU crapwero 6aira (TCNT1H) ero copepxumoe
CPU npurumoer uz pemcrpa TEMP. Cnegosareneko, npu 16-paspagHbex onepaumsx
Nepeem AONXHO BeNONHaTeCH obpawenne k mnagwemy Bairy (TCNTIL). Mpwu

MCNONb30BAHKK Tamepa/cuetunkal B kauecTee 8-pa3psgHOro TAMMEPa AOCTATOUHO
NPOM3BOAUTE 3ANKUCHE TONBKO mnaawero Baira.

UYteHue u 3anucb peructpoB Taumepa / cyetumnka TM1 MK

Ob6uuncntoBanbHi NPUCTPOI Ta CUCTEMM Kacdeanpa K3BA
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Tlekyust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

PEFMCTPbl CPABHEHMS A BbIXOOA TAMMEPA/CHETYHMKAT -
OCR1AH u OCRIAL - (Timer/Counter1 Output Compare Register)

Byt 15 14 13 12 11 10 9 8
S2B ($4B) MSB OCR1AH
S2A (S4A) LSB OCRIAL
7 6 5 4 3 2 ] 0
Yrenue /3anuce R'W RW RW RW RW RW R/W R/W
R'W R/W RW RW RW RW RW R/W
Howyonsuoe cocrosumwe 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

PEFMCTPbl CPABHEHUSA B BbIXOOA TAMMEPA /CHETYMKAT - OCRIBH u
OCRI1BL - (Timer/Counter1l Output Compare Register)

Byt 15 14 13 12 11 10 9 8
$29 (549) MSB OCRI1BH
$28 (548) LSB OCRIBL
7 6 5 4 3 2 ] 0
HYreuwe /3onuce R'W R/W RW RW RW RW R/W R/W
R'W R/W RW RW RW RW RW R/W
Hoyonbuoe cocrosumwe 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

Peructpbl cpaBHeHua tanmepa / cyuetunka TM1 MK

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA
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Jlekuust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

PEFMCTP 3AXBATA BXOOA TAMMEPA/CHYETHMKAT -
ICRTH m ICRIL - (Timer/Counterl Input Capture Register)

Butia 15 14 13 12 11 10 9 8
$27 (547) MSB ICRTH
$26 (546) LSB IRIL
7 6 5 4 3 2 ] 0
Yrenue/3anuce R R R R R R R R
R R R R R R R R
HouanuHoe coctosumwe O 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

PerucTp 3axBaTta tanmepa / cyetuuka TM1 MK

TAMMEP/CHETHMK1 s LUMM PEXXUME

Mpw ycraroenerrom LM pexume raimmep/cuetunk] u perncrpe CpaBHerms BBIXOAO
A un B (OCRTA u OCRIB), obpasyior casoennwit 8, 9 unu 10-paspsakbit GBTOHOMHB
reveparop MM ¢ npaeunerbem uvepegosanmnem a3, OTCYTCTEMEM NOXHBX BHOPOCOB M
sexogamm Ha seeogw PDS(OCTA) u OCI1B. Taimep/cuetunk] poboraer kak pesepCmBH bi
cuerunk, cumraowmin or S0000 ao TOP (cm. Tabnuuy 18), npu kotopom Hanpaenekue cuera
MEHSETCH M OTCUET BEASTCH A0 HYIA, NOUIE YEI0 UMKN NOBTOPAeTcH. KOraa coCrosHme CueTumka
cosnoper ¢ cogepxmumbm 10 mnogwmx Buros OCRIA wnn OCRIB, eweoaw PDS(OCIA)/
OCI1B ycraHaBMBAIOTCA MM OUMLLAIOTCH, B COOTBETCTBMM C ycTaroskamu Buros COMIAT/
COMITAQD unu COMIB1/COMIBO & permcrpe ynpaenenus taimepom/cuetunkom] TCCR1A.
MoapobHoct cm. B Tabnmue 19.

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA



Jlekyusi

81

AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

Ta6mmya 18. TOP 3nouenus Toimepo u dactota LLIMM

Paspewenne UMM TOP 3nHauenna Taumepa Yacrora LUAM
8-paspranoe SOOFF (255) f TC1 /510

9- paspsaHoe SOIFF{511) fT1C1 /1022

10- paspsaHoe SO3FF (1023) t TC1 /2046

Tabmwa 19. Bubop pexuma cpaevenus] B UMM pexaose

COM1X1 COMIX0 Boixoanomn curnan va OCX1
0 0 He noaxmioyen

0 1 He noaxmioyex

] 0

OumoeTcs NO CORNOAEHHMIO NPKM CYETE BRepX. YCTOHOBRNKMBOETCS NO
COBNOAEHHMIO NPM CYETE BHK3 [He uHBepTHpoBaHHLH LLIMM).

]

]

OumuceTtcs no COBNOASHMIO NPKH CHETE BHM3. YCTOHOBNMBOETCR NO

COBNOAEHMIO NPK CYETEe BREpX (MHRepTHpOoBaHHLKE LLIMM).

Mpusmeyvcume: X = A wnu B

To6mya 20. Coctosumns ssxoaor B LLUIMM pexasse npu OCRIX = S0000 wnu TOP

COMIX]1 COMIX0 OCRIX Cocroanmue soisogos OCIX
] 0 $0000 L

] 0 TOP H

] ] S0000 H

] ] TOP L

Mpumeyanue: X = A unu B

Tanwmep / cyetyuk TM1 MK B LLUUM-pexxume

O6uuncntoBanbHi NPUCTPOI Ta CUCTEMU

Kaceapa KOBA
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Jlekuust AVR MK AT90S8535 (Tanmep / cueTtunk TM1)

Mamenesne yorasen CpasHeHns

Texywee coctosmue
Taamepa/ cue Tanxa

-= YoranosnenHoe
IHAYEHWE CPABHE HUA

L WM ewixon Ha
esipopax OCIX

CunxpoHuanposaHHas gwkcaywa ycramxky & OCR1X

Mamenesne yorasem CpasHeHns

Texywee coctosmme
TaAMepa/ cue Tera

== Yerad osnesHoe
IHAHEHNE CDABHEHUR

I LLMM eeixoa Ha

2 — ewBogax OCIX
Hecuhxpouros pukcauus ycromxy m OCRIX Noxuei ewbpoc

Mpumesanue: X = A unu B

Dddexr necunxpornon dukcaumm OCRI.

Tanmep / cyetunk TM1 MK B LUMM-pexume

O6uncntoBanbHi NPUCTPOI Ta CUCTEMU Kadeapa K3BA



