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Pa3psiAHOCTb 1 pasmepbl NPOrpaMMHbIX KOO0B

Pa3mep kopa (Ganr)

MSP430F135 ATmega8  PIC18F242 8051 H8/300L MCESHC 11

MUKpPOKOHTponnep

Puc. 1. narpamma cpaBHEHNHA pa3MepoB MporpaMmm peLLleHns O4HOW U
TOW Xe 3agadn ans pasHbix MK
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Beictpoagencteue (IponsBogmUTeNibHOCTb)

Tabnuua 1. - KoadpdmumneHTbl geneHnsa 4actoTbl reHepaTopa TaKTOBbIX MMMYNbLCOB NpU dOpMUPOBaHUM
MaLLUMHHOIO LMKNa BbINOSTHEHNS KOMaHAb!

| AVR | @000t @000
LTI Y B

 pc | 4
MC68HC | 4
| igo51 [ 12 |

T 1 2| |3| (4] |5] |6] |7] |8 ol 1 11 |1

|

He :EX 1 >< 2 ><
M()PEIS(;HC}< ! >< 2 ><

i8051 11X 1 >< 2

Puc. 2. dopmnpoBaHus MaLLMHHOIO LMKIIa BbINOSIHEHMA KOMaHAbl A4S pasnunyHbix MK
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Obwme TexHnyeckune xapakrepmuctnkn AVR-MK 3

OCHOBHbIE TEXHUYECKMNE XapaKTePUCTUKN:

- pa3psAHOCTb MaLlUMHHOIO cnosa — 8 ouT;

- boicTpogencteme — o 32 MIPS (Ftakt — go 32 MI'u);

- MHpopmaumoHHas eMmkocTb [13Y nporpamm — go 384 kb, MN3Y gaHHbIX — 00 4 Kb;
- MHpopmaumoHHast emkocTb O3Y — go 32kb;

- KONMMYeCcTBO NHUX BBOAA\BbIBOAA 00LLero HasHadyeHuda — oo 50;

- 9HepronoTpebneHune (noTpedbnaemas MowHOCTb) — ~ 3,5...5 MBT/MI'u;

- HanpsikeHne nutaHus — ot 1,8 B oo 6 B.

OTnuyuTenbHbIe OCOOEHHOCTM:

- Flash-namsaTte nporpamm (MN3YI1) gonyckaet ao 10 000 umknoB nepesanucu nporpamMmm.
- M3Y paHHbix (EEPROM) rapantmpyet go 100 000 umknos cTupaHus/3annucu gaHHbIX.

- HarpysouHasa cnocobHocTb kaxgoro 13 seisogos MK - 0o 20 MA.

- MK koMmmepyeckoro ncrnonHeHuns pabotatoT npu Temnepartypax 0°C ... +70°C,
npomblwieHHoro - -40°C ... +85°C.

MK cepuu AVR:
*XMega AVR (npedukc ATXmegaXXX);
*Mega AVR (npedmkc ATmegaXX);
*Tiny AVR (npedomkc ATtinyXX)

*>
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OcHoBHble TexHU4Yeckne xapaktepuctmkm AVR-MK ATmega16

TexHUYeckne xapakTepUCTUKK:
- 130 KomaHg;
- MakcnmarbHoe obicTpogencTene npumepHo 16 MIPS (npu TaktoBomn Yactote 16 MI'u);
- tHopMaumoHHasa emkocTb MN3YT1 — 16 kb;
- HopMaumoHHasa emkocTb MN3Y[ — 512 b;
- tHopMaumoHHasa emkocTb O3Y — 1 Kb;
- 00 32 nuHM BBOAA\BbIBOAA OOLLEro Ha3HAYEHUS;
- pabo4ne HanpsKeHUs:
2,7B ... 55B (ATmegal6lL);
45B ... 55B (ATmega16);
- paboyasg 4yacroTa:
0o 8 My (ATmegai16L);
0o 16 My, (ATmega16).

OTnununtenbHbIe 0OCO6EHHOCTU:

- BCTPOEHHbIN 2-TaKTOBbIN NEePEMHOXUTESb;

- bonbLUoe KoNMYecTBo NepudepmninHbix briokos: 3 Tamepa\cyeTymka, AL, aHanorosbin
KOoMMapaTtop, YHMBEpPCanbHbIA aCUHXPOHHbIN NpueMo-nepeaaTyuk, 2 nocregoBaTenbHbIX
NHTepdgemnca cesa3un ¢ nepudepuen,

- HTepdenc otnagkn JTAG;

- 6 PEXMMOB MOHMXXEHHOIO 3HEpronoTpebneHns.

© MasypeHko A.B., 2015 MunkpornpoueccopHble YCTPONCTBA
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Apxutektypa AVR-MK

eHepaTOop
TaKTOBbIX
VMM YNbCOB

i

AJlTY — apundmeTmko-nornyeckoe
YCTPOWNCTBO;

AU — aHanoroso-undpoBom
npeobpasoBartens;

AWM — aBYXLWWHHBIN
nocnenoBaTenbHbIN UHTEPdENC;

3Y — 3anomMuHaloLme yCcTponcTBa;
O3Y - onepatnBHoOe 3anoMunHaroLlee
YCTPOWNCTBO;

CO3Y (POH) — cBepxonepaTtmBHoe
3anoMuHatoLLee YCTPONCTBO (perncTpsbl
obLLero HasHa4YeHUs = PerncTpoBbLIN
Gann);

M3YI — nocTosiHHOE 3anoMuHatoLLee
YCTPONCTBO Nporpamm;

M3Y[ — nocTosiHHOE 3anoMunHatoLLee
YCTPONCTBO AaHHbIX (BCIM3Y —
3ANEKTPUYECKM CTUpaemoe
nepenporpamMmmmpyemoe noCcTosaHHOe
3anomMuHatoLLee YyCTPONCTBO);

MANCIT — nocnegoBatenbHbI NHTEPdENC
CBSA3U C nepudepuen;

YAI — yHuBepcanbHbI aCUHXPOHHbIN
npuemMo-nepenaTymk;

LMY — ueHTpanbHoe npoLeccopHoe
YCTPONCTBO.

WnHa Agpeca

N
(r MopT A
J ~ ¢
N CueTumk Ykasatenb A AU
y KOMaHA cTeka A 4
nucn
1 i (SPI)
Mn3yn o3y i L v
N Y Mopt B
g A
g nayn | N[ F— v
557 3 g ) N — Taimepbl/
< = CHETUMKN
§ o L= §
= g |2
= 5 § CTopokeBON
& 3
o cosy ol ) T
i (POH) 5 =
% e ] h §_ Mopt D
Y m
e a— (3 :
emcTp
ol YA
ANy
AHanoroBbIl
R KomnapaTop
Nekoaep E ' i
KOMaHA Pemictp
craryca : Tlger &
$
AW
v (TWI=I2C)
ynpaBneHna yny fMepughepiiiinbie y3iibi
N
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HasHayeHue BbiBogos MK ATmega16

PDIP
(XCK/TO) PRO ] 4 et 40 [0 PAD (ADCO)
(T1) PB1 ] 2 29 O PA1 (ADCH)
(INTZIAIND) PE2 ] & A8 [0 PAZ (ADCZ)
(DCOMAINT PB3 ] 4 37 [0 PA2 (ADC3)
(SR PB4 B 38 [0 PA4 (ADCH)
(MOSI) PBS ] & 36 [0 PAS (ADCS)
(MISO) PEE ] 7 34 [ PG (ADCE)
(SCK) PET ] & 23 [0 PAT (ADCT)
RESET O ¢ 32 O AREF
VCC O 10 31 b AGND
GND ] 11 ap O AVCC
XTAL2 O 12 29 O PCT (TOSC2) 6)
XTAL1 O 13 28 [0 PCE (TOSCT)
(RXD) PDO O] 14 27 [ PC5 (TDI)
(TXD) PD1 ] 18 28 O PC4 (TDO)
(INTO) PD2 O 18 25 O PC3 (TMS)
(INT1) PD3 O 17 24 O PC2 (TCK)
(OC1B) PD4 | 18 28 [0 PC1 (SDA)
(OC14) PD5 ] 19 22 [ PCO (SCL)
(ICP) PDE O 20 21 O PD7 (OC2)

Puc.4. HazHa4eHne BbIBOAOB (@) 1 kopnyca MK ATmega16:

(6) — PDIP-40 (Plastic Dual Inline Package);
(8) — TQFP-44 (Thin profile plastic Quad Flat Package);
(r) — MLF-44 (Micro Lead Frame Package)

© MasypeHko A.B., 2015 MuKponpoueccopHble YCTPOUCTBaA
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Tunosas cxema BkntoveHna MK ATmegai16

D1 ATmega16
+Unut ® vce AVCC
r1 == Cf
- E— AREF
RESET
==C2
. GND
c3 - AGND
Hi XTAL2
o =2 20 P40
H XTALT ;
PD7

R2

[ }——= +Unur

+Unut=5B
C1,C2,C5,C6- 0,1 mkd
C3,C4-12..22 no

R1 - 10 kOm

R2 - 100 Om

» K BbiBOAaM UudpoBbIX U(Unn)
aHarnoroBblX YCTPONCTB (B
3aBUCUMOCTIN OT peLuaemon

P 33ja4un)

Puc.5. Tunosasa cxema BkrntovyeHns MK ATmega16

© MasypeHko A.B., 2015

MWKPOMNpPOLIECCOPHbIE YCTPOMCTBA



\
oo

[M3Y AVR-MK (ATmega16)

N3YI (Flash) - 8Kx 16 O3YA(SCIMN3Y=EEPROM) — 0.5Kx 8
N B Seetwa 13yN____ ! | [o-Zuemensya
t 6umoi | 6umbi:

Vagpec: Lih b bl — ~ T o (o ol ! Adpec: i et o et rb’lrbol
¥$0000 ™ !'$oooo
:$0001 :$0001
1$0002 '3 1'$0002
L 7 ' — —
i$0003 E $0003 (| 1|
0002 =
Lo = 55z .
LG E® f———- U
p— ] 6 ] = '
e 588 |
; . —
" o V'$01FD
| ' $01FE
| ( SO1FF
| 0
! n O
E 5 I §
©
FS1FFD c ok
V' $1FFE S a8
FLASHEND = $1FFF ®
a) 6)

Puc.6. PacnpeneneHue agpecHblx npocTpaHcTs 3Y nporpamm (@) 1 MN3Y gaHHbIX (D)
MK ATmegal16
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O3Y AVR-MK (ATmega16)

O3V (RAM) - 1KX 8

dusnyeckan aapecauma (Aapec RAM)
B
| Sumsl
| agpec: brErzianzTENT IS
I'$0000
1 $000 1
1 $000 2
L $0003 _ I~ | L 3\
r= ==~ Ope |
'$001E
T $001F
' $0020
1 $0021
1$0023
T N = N
! $005E
| $005F
1 $0060
I'$0061
1 $0063
150064 _ I~ | ALl 1
 Sutudntad i et e
| $045E
RAMEND = $045F

~

AN

N\

/

[Monb3oBaTeNbCKOE

o3Y

COo3yY
PemcTpoBblid chailn

(Register File)

[MpocTpaHCcTBO
BBOAA\BbIBOAA
(NO Space)

6)

BHTYpEHHAA aapecaLma:

e RO
R1
R2
R3
=<
R30
\‘ R31
' $0000
$0001
$0002 Alpec
$0003 NpoOCTPaHCTBa
< BBOAA\BbLIBOAA
(NO Adress)
$003E /
\ $003F 7
XH XL
X =XH:XL | R27 | R26 |
YH YL
Y =YH:YL | R29 | R28 |
ZH ZL
Z =ZHZL | R31 | R30 |

Puc.7. PacnpegeneHue agpecHoro npoctpaHcTBa O3Y MukpokoHTponnepa ATMegal6 (a) n
PErMcTPbl KOCBEHHOW aapecaunn gaHHbiXx X, Y n Z (6)

© MasypeHko A.B., 2015
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[MlocnegoBaTenbHbIUM X0 BbiNnoniHeHWe nporpammbl AVR-MK

[ 1 <) { | CyeTuUMK KOMaHA

(Anopec Aueiika N3YN l Hitib Bliein)) HighByte
0 1-9 KOMaHga 22, | boxBEAdim 1) LewByte
1 2-9 KOMaHga ey
2 3-9 KOMaHaa oesemeen, PEBFUETP KOMAHE _

TN - 3= FOMAHAS HighByte

n - gRAE | LBWBVie
n+1 4 ]

. i - AGKBASR KSMANA
END

000 000
CurHanbl ynpasneHus

A SN Raoatig bl

- BbibOpKa koMaHAabl

- BbiNONMHEeHe KoMaH4bl

© MasypeHko A.B., 2015 MunkpornpoueccopHble YCTPONCTBA
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[MpocTpaHcTBO BBOoAa/BbiBoAaA (I/O Space) MK ATmega16

11

Anpec I/'O

O0o3HaueHHe PYHKRIHA
(anpec RAM) yi
$3F (85F) SREG PermcTp craryca (Status Register)
$3E ($5E) SPH Bepxmmii 6aiiT ykazarens creka (Stack Pointer High)
$3D ($5D) SPL Huxmi Gaiit ykazarens creka ( Stack Pointer Low)
$3C ($5C) OCRO Pergcrp COBITAJIEHU A BEIX0/Ia TatiMepa/cuerunka 0 (Timer/Counter0) Output Compare
Register)
$3B $5B) GICR PerucTp virpaBieHH A BHEIIHHMH ITPePRIBAHIAMH
$3A (85A) GIFR Peructp ¢arop BHEIIHHX IIPepPhIBAHII
$39 (359) TIMSK iz‘irslfg MAacOK IIpephIBAHMI 110 Taiimepany/cueTunkaM ( Timer/Interrupt MaSK
$38 ($58) TIFR PerucTp daros npe prIBaHHi 10 TarMepany/cueTdikan (Timer/Interrupt Flag
Register)
$36 ($56) TWCR PerucTp yirpaBiaeHHs 2-X IIHHHBIM HHTePheHcoM
$35 ($55) MCUCR Pernctp yrpaenerns MCU (MCU General Control Register)
$34 (854) MCUSR Peructp craryca MCU (MCU Status Register)
$33 (853) TCCRO Peructp yirpaBnenus tatinepon/cueTurnkoM 0 (Timer/Counter) Control Register)
$32 (852) TCNTO Tativep/cueTunkO (Timer/Counter0 (8-bit))
$31 (851) OSCCAL PerucTp HacTPOMKH YAacTOTHL TAKTOBOTO reHeparopa ( Oscillator Calibration Register)
$30 ($50) SEFTOR PerucTp yirpaBIeHHs CIIEIHAThHBIMH () VHKIHAMA BBOJA\BEIBOA
$2F ($4F) TCCRIA Yrpapnsolmi perucTp A tafiMepa/cueturka 1 (Timer/Counterl Control Register A)
$2E ($4E) TCCRI1B Yipapusrolpi perucTp B tarimepa/cuetunka 1 (Timer/Counterl Control Register A)
$2D (84D) TCNT1H Craprmmi Gait Tativepa/cuerunka 1 (Timer/Counterl High Byte)
$2C (84C) TCNTIL Muamuomi Gaiit Tativepa/cuerTunka | (Timer/Counterl Low Byte)
Crapimii 6aiT perHcTpa A COBIAJEHH BEIX0/IA TaliMepa/cueTunka 1
$2B ($4B) OCRIAN (Timer/Counterl Output Compare Register A High Byte)
Maumi GaiT perucTpa A COBIIAJeHHS BEIXO/IA TaliMepa/ cueTynka 1
$2A.(34A) iy (Timer/Counterl Output Compare Register A Low Byte)
$29 ($49) OCRIBH Craprnmi GaiT peructpa B coBIaieHNs BEIXO/IA TakiMe pa/cueTunKa 1

(Timer/Counterl Output Compare Register B High Byte)

© MasypeHko A.B., 2015
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m [TpocTpaHcTBO BBOAa/BbIBoAA (I/O Space) ATmegal16 (npooosmkeHue)

12

(a;:)il():eliill?fl) O003HaUYeHHe PyHKUIUA

Munaamuii 6aiT peructpa B coBnajeHus BhIX0/a TaliMepa/cyeTyHka 1
$28 (848) OERIEL (Timer/Counterl Qutput Compare Register B Low Byte)

Crapmuii 6alT perucTpa 3axpata Tatimepa/cuetynka 1 (Timer/Counterl Input
$27(847) . Capture Register High Byte)

Munaamui 6aiT peructpa 3axpara tafiMepa/cuetunka 1 (Timer/Counterl Input
$26 (346) ICRIL Capture Register Low Byte)
$25 (845) TCCR2 Peructp ynparneHus taiimepom/cuerinkoM 2 (Timer/Counter2 Control Register)
$24 (844) TCNT?2 Tatimep/cuetunk 2 (Timer/Counter?2 (8-bit))
$23 ($43) OCR?2 iz;?gg)cosnmeﬂnﬂ BBIX0/1a TaliMepa/cueTurka 2 (Timer/Counter2 Output Compare
$22 (842) ASSR PerucTp ctatyca acuHXpoHHoro pexxuma (Asynchronous Mode Status Register)
$21 (841) WDTCR PerucTp ynpariieHHs cTopokeBbIM TatimepoM (Watchdog Timer Control Register)
$20 (840) UBRRH Peructp ynpasineHus ckopocTeio UART (UART Baud Rate Register) ctapmuii 6aiT
$1F ($3F) EEARH Crapmuii 6ait peructpa ajjpeca EEPROM (EEPROM Address Register High)
$1E (83E) EEARL Munaamuii 6ait peructpa agpeca EEPROM (EERPOM Address Register Low)
$1D ($3D) EEDR Peructp nanHeix EEPROM (EEPR OM Data Register)
$1C(33C) EECR Peructp ynpasnenus EEPROM (EEPROM Control Register)
$1B ($3B) PORTA Peructp nanubix nopta A (Data Register, Port A)
$1A (83A) DDRA PerucTp HanpaBlieHHs AaHHbIX nopTa A (Data Direction Register, Port A)
$19 ($39) PINA Brieogbl BxozioB nopTa A (Input Pins, Port A)
$18 ($38) PORTB Peructp naHHbix nopta B (Data Register, Port B)
$17 (837) DDRB Peructp HanpaeneHus AaHHbIX nopta B (Data Direction Register, Port B)
$16 ($36) PINB Brieog bl BxofioB nopTa B (Input Pins, Port B)
$15($35) PORTC Peructp nanHbix nopta C (Data Register, Port C)
$14 ($34) DDRC Peructp HanpasieHus aanHelx nopta C (Data Direction Register, Port C)
$13 ($33) PINC Briposiel Bxozioe nopta C (Input Pins, Port C)
$12 ($32) PORTD Peructp nanHbix nopta D (Data Register, Port D)
$11 (831) DDRD Peructp HanpasieHHs AaHHbIX nopta D (Data Direction Register, Port D)
$10 ($30) PIND Brieogbl BxofioB nopTa D (Input Pins, Port D)

© MasypeHko A.B., 2015
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[MpocTpaHcTBO BBOoAa/BbIBoAA (I/O Space) ATmega16 (okoH4YaHue)

13

(aﬁpﬂegelgghofl) O6o3Hauenne PyHKUuA

$OF ($2F) SPDR Peructp manubix SPI I/O (SPI I/O Data Register)

$OE (82E) SPSR Peructp cratyca SPI (SPI Status Register)

$0D ($2D) SPCR Peructp ynpasnenus SPI (SPI Control Register)

$0C ($2C) UDR Peructp manupix UART /O (UART I/O Data Register)

$0B ($2B) UCSRA Peructp A ynpasnenus u ctatryca UART (UART Status Register)

$OA ($2A) UCSRB Peructp B ynpasnenus u ctaryca UART (UART Control Register)

$09 ($29) UBRRL Peructp ynpasnenus ckopoctsio UART (UART Baud Rate Register) mmaimmi Galt
Peructp cratyca u ynpapnenus anajgoroporo kommnapatopa (Analog Comparator

808 (828) ACSR Control and Status Register)

$07 (827) ADMUX Peructp Beibopa mynbrumiekcopa ADC (ADC Multi plexer Select Register)

$06 ($26) ADCSRA Peructp cratyca u ynpasieuusi ADC (ADC Control and Status Register)

$05 (825) ADCH Crapmmii Gaiit peructpa ganaeix ADC (ADC Data Register High)

$04 ($24) ADCL Magmmii 6aiit peructpa gqanubpix ADC (ADC Data Register Low)

© MasypeHko A.B., 2015
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Pernctp ctaryca u ykasartenb cteka MK ATmega16

14

Buther

$3F ($5F) SREG
YreHue\3amuck
HauanpHoe COCTOSHUE

Peructp craryca

7 6 5 4 3 2 1 0

I T H S V N Z &
RW | R"WW | RW | RW | R\'W | R\WW [ R\WW | R\W

0 0 0 0 0 0 0 0

+ Bit 7 - I: Global Interrupt Enable — BuT ri106aabHoro paspeneHnne npepbiBaHui
« Bit 6 - T: Bit Copy Storage — BT XpaHeHHH 10JIb30BaTe/ILCKOro (pJrara*
« Bit 5 - H: Half Carry Flag — ®Jar nojynepesHoca

» Bit 4 - S: Sign Bit, S = N®V — Bur 3naka
« Bit3 - V: Two’s Complement Overflow Flag — ®jar nepeno/iHeHHs JONOJHHTEJIBHOIO KOAA

« Bit2 - N: Negative Flag — ®aar oTpHIATe/IbHOI0 3HAYCHHA

o Bitl - Z: Zero Flag — ®Jaar Hy/1€B0ro 3Ha4eHHA

« Bit 0 - C: Carry Flag — ®aar nepenoca

Buter

$3E ($5E) SPH
$3D($5D) SPL
Euter

Urenue\3amich

HavansHoe coCTOodHHE

YErkaszareJb cTeKa

15 14 13 12 11 10 9 8
SP15S | SP14 | SP13 | SP12 | SP11 | SP10 | SP9 | SP8
SP7 | SP6 | SPS | SP4 | SP3 | SP2 | SP1 | SP0

7 6 5 4 3 2 1 0
RW | R"'W [ R\W | R\W | R\W | R\W | R\W | R\W
RW | R"W [ R"WW [ R\W | RW | R"W | R\W | R\W

0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

*@naraMd Ha3bIBalOT OHUTHI PCTHCTPOB CTATyCa VYKa3blBAKIIHC Ha I[IPH3HAK
COOTBCTCTBYET 3HAUCHHC ouTa PaBHOC nor.l.

yero-nudo. YcrtaHoBke ¢uara o0BIUHO

© MasypeHko A.B., 2015

MWKPOMNpPOLIECCOPHbIE YCTPOMCTBA



7 15
NcTouHnkm copoca AVR-MK (cbpoc npu nogavye nutaHms)

+Unur 4
|
Upor |-—#-
/I t
| »
Reset 1 :
UrsT [=—#—
L/ t
3ajepxKa 4 trout
cbpoca ™ d
t
CoctoaHue, 1 COpoc MK
Errrr s R E rE R R ET]
MK BESRiIREILIIIEIRG
s BbiNOMHEHWe nporpammbi t

Puc.8. HauanebHbi1 3anyck MK. BeiBoa RESET nogknto4eH kK +Unurt
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NcTouHnkm copoca AVR-MK (cbpoc npu nogavye nutaHms)
+UnuT 4
|
U ——
POT ~/ t
| >
Reset 1 :
[
L
JRsT _'_/l/ t
L) I )
3apepxKka a : | trout
cbpoca | = >
|
l t)
CocTosiHMNE A : Cbpoc MK
MK

@ m
0

S48 00 R 0 O 0000 30 00 3 D0 0 O S0 00 80 00 0 0 A O S 0 0 a0t 0 L

BblnonHeHne nporpaMmmbl

>

Puc.9. HauansHbm 3anyck MK c 3aaepxkou curdana Ha BbiBoge RESET
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NcTouHnku copoca AVR-MK (BHeLHMI cbpoc) 16

+UnuT 4

Reset 4

UrsTr===f-——-- - t

3agepka a
cbpoca

CocTogHNnea
MK

ERENEETRRGOREN RS SRR RNER S
HENERERMEAS RN RN SREE EREES
HENLSANEISNLRERREEERN RRREE

HEESSRRNE NSRS RNNY NS RREEE
sRsmnninmniinsinn it BbINONHEHWe nporpaMmmbl
WWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWW S

Puc.10. BHewHun cbpoc Bo Bpems paboTkl MUKPOKOHTpoOepa
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NcTouHnkm copoca AVR-MK (cbpoc oT cTopoxeBoro Tanmepa)

17

+Unut 4
t>
Reset 4
t
>
CurHan , LT
CTOPOXKEBO B
ro Tanmepa t
I
3agepxka a : trout
P —
cbpoca |
|
| t
I -
CocTosiHNE . Cbpoc MK
MK MMsggggggaww&ﬂwgigwxégé

00 20 0 00 20

®
ol
i
it
e

%
W

| BbinonHeHue nporpamMmmbl i

[
Ll

Puc.11. C6poc oT cTopoXeBoro TanMepa Bo BpeMA paboTbl MUKPOKOHTpoONNepa
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Puc.12. Copoc npu CHUXXEHUU HanpsXKeHUAA NUTaHUA
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[MapameTpbl cxembl copoca AVR-MK
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BpemeHHbIe U aneKkTpuYeckue napameTpbl cxeMbl copoca (Unut = 5 B)

O0o03Ha- EQuHHLbI
Yyenme ITapameTp YcnoBusa Mun. | Tun.| Makc. HaMepeHHS
Upor Ilopororoe HarpsKeHHE cOpoca TpU 1.4 ) 23 B
T10/1a4Y€ HAPSKEHUA ITUTaHUS
IToporopoe HarpsKEHHUE cOpoca Ha
URST BBIBOJIC RESET O,ZU]I[/IT 0,85U1'[[/IT B
Ilopororoe HarpskeHue copoca ripu | BODLEVEL = 1 2,5 2,7 3,2 B
Ugor CHIZKCHUH HATIPSKCHUA TTUTaHUA BODLEVEL =0 3,7 4,0 4,2
SUT1/0 =00 5 TaKTOB
SUT1/0 =01 0,4 0,5 0,6 MC
trour | LIePHOZL 3K CHIHANA COPOC 5T T/n =10 32 | 40| 43 Me
SUT1/0=11 12,8 16 19,2 MC

MEor- = Ugor —25

MByr, = Ugor +25
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PerncTp ctatyca MUKpPOKOHTponnepa
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Perucrp ynpaB/ieHusi H CTaTyca MHKPOKOHTpOJLIEpa

burbr 7 6 5 4 3 2 1 0
$34 ($54) MCUCSR | JTD | ISC2 - | JTRF | WDRF | BORF | EXTRF | PORF
Urenue'\3anucy | R\W | R\WW R RW | RW R\W R\W R\W
HauanbpHoe cocTosiHME 0 0 0 0 0 0 0 0

« Bit 7 —JTD: JTAG Disable — bur 3anpera padoThl BHyTpHCXeMHOI'0 YMYJIATOpa

« Bit 6 — ISC2: Interuppt Sense Control 2 — bur Br16opa (popMBbI AKTHBHOIO CHIHAJIA BHELIIHETO

npeprIBaHuA 2

+ Bits 5 - Res: Reserved Bit — 3apezepBupoBanHbIii OHT
o Bit4 - JTRF: JTAG Reset Flag — ®ar copoca MK oT BHYyTpHCXeMHOI' 0 SMYJ/IATOpa
« Bit3 - WDRF: Watchdog Reset Flag — ®aar copoca MK ot cropokeBoro Taiimepa

« Bit 2 — BORF: Brown-out Reset Flag — ®mar copoca MK nmo cHIKeHHIO HanpsKeHUST THTAHUSA

« Bit1 - EXTRF: External Reset Flag — ®ar Buemnero copoca MK
« Bit 0 - PORF: Power On Reset Flag — ®1ar copoca MK npu nogaue HanpsizKeHUSI THTAHHSA
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