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1.1  !"#$%&'$(!)$ MicroCamp

1.1.1 *+$#$&,!'#)!++-)$ MicroCamp

.&,$/-"#%-&!"'!%'!0!&12,)!,!'#)!++-)$&2"3!+456-#"7 8-)$5)78'9:

 AVR-12,)!,!'#)!++-)&!#&;2)19 Atmel; ATmega8.

<' !#+2/$-#"7 "+-86=>212 !"!(-''!"#712: 10-)$5)78'9: ?@* (ADC), ;+-AB3$17#4 8+7 

5$32"2 3)!0)$11 8KB (10,000 C2,+!% 3-)-5$32"2), ;+-AB3$17#4 8+7 5$32"2 8$''9D 512 

($:# 2&<EF (RAM) 512 ($:#.

G$"#!#$&3)!C-""!)$ 16MHzH&"#$(2+252)!%$'$&,%$)C-%91&)-5!'$#!)!1 .

5-,$'$+4'9: 3)!0)$112)6-19:&3!)# I,$J89:&,$'$+&"'$(J-' 3-,!'#$,#'91 

)$5K-1!1). 

L$J89:&,$'$+&1!J-#&(9#4&5$3)!0)$112)!%$'&,$, C2;)!%!:&%D!8, C2;)!%!:&%9D!8 2+2 

$'$+!0!%9:&%D!8. L&,!'#$,#$1&)$5K-1$&3!8%-8-'!&32#$=>--&'$3)7J-'2- (!(9/'! +5.), 

$'$+!0!%9:&"20'$+&2+2&C2;)!%9-&8$''9- 2&M5-1+7M,  "!!#%-#"#%-''!.

E$)-5-)%2)!%$''9:&3!)#&8+7&3!8,+=/-'27 NLB3)2-1'2,$ 38kHz. O#!#&3!)#&

!(K-82'-'&"!&%D!8!1&3)2-1'2,$&3!"+-8!%$#-+4'!0!&3!)#$ (RxD)H&3)-8'$5'$/-''!0! 

8+7&3!8,+=/-'27&%'-A'2D&6"#)!:"#%&"&3!"+-8!%$#-+4'91&,$'$+!1&3-)-8$/2 

8$''9D.

*4-5!25+6/$#-+4&8+7&%!"3)!25%-8-'27&5%6,!%.

2 ,'!3,2.

L'!3,$&M ()!"M.

2 "%-#!82!8$H&"%-#7>2D"7&3)2&3!8$/-&+!02/-",!:&-82'2C9.

P%6D,$'$+4'9:&8)$:%-)&1!#!)!%&3!"#!7''!0!&#!,$. *$)$1-#)9&8)$:%-)$: !# 4.5 

8! 6., 6001?Q&"%-#!82!89&2'82,$C22&$,#2%'!"#2.

R$3)7J-'2-&32#$'27&!# +4.8 8! +6. (4 ($#$)-:,2&)$51-)$ AA). S$#$)-:'9:&

!#"-,&"1!'#2)!%$'&'$&5$8'-:&"#!)!'-&3+$#9.

."#)!-''9:&2136+4"'9:&)-06+7#!)&'$3)7J-'27&8+7&"#$(2+25$C22 +5. 2&5$>2#9 

!#&3)!%$+!%&3)2&%,+=/-'22&1!#!)!%&3!"#!7''!0!&#!,$.

1.1.2 .'6#)2"D-1'9:&3)!0)$11$#!)&.PX-400

O#!#&3)!0)$11$#!)&3)-8'$5'$/-'&8+7&5$0)65,2&,!8$&%&3$17#4&3)!0)$11 

AVR-12,)!,!'#)!++-)$.. *!88-)J2%$=#"7&(!+4A2'"#%! AVR-12,)!,!'#)!++-)!%.

<"'!%'9-&!"!(-''!"#2:

*!8,+=/$-#"7&,&3!"+-8!%$#-+4'!16&3!)#6&,!134=#-)$&/-)-5 

2'#-);-:" RS-232. T"+2&,!134=#-)&!"'$>-'&#!+4,!&3!)#!1 USB, 

)-,!1-'86-#"7&2"3!+45!%$#4 USB/Serial- ,!'%-)#-). U-,!1-'86-19: 

,!'%-)#-) UCON-232S.

V2,)!,!'#)!++-)&3)!0)$112)6-#"7&/-)-5 ISPB,$(-+4. 

*!88-)J2%$=#"7&;6',C22: G#-'2-, E$32"4, </2"#,$&2&E$>2#$&8$''9D..
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 !"#$"%&'"()&*+,&!(+5-.()"/*0)+12!!(/()3+*4('&56"5",*6"33!6+.

7"%%!68&9+!*/:()6";6+''"<(=>?(Prog. !"# $%&'%#((# )*+),"-) 

.#-"/0 AVR Studio 1 %#-$&+&2,3# * (,30 tools.

 !"#$%&!$''()*"+,(-./&-$'(0(1&-"%)$%$23)$00()$+:

456789:77; AT90S2<9<; 45678:<:<; AT90S2343; AT90S4433 ; AT90S8515 ; AT90S8535 ; 

ATmega128 ; ATmega16 ; ATmega161 ; ATmega162 ; ATmega163 ; ATmega164P ; 

ATmega165 ; ATmega168 ; ATmega32 ; ATmega64 ;  ATmega8 ; ATmega8515 ; 

ATmega8535; ATtiny12 ; ATtiny13 ; ATtiny15L ; ATtiny2313; ATtiny26

 !"#$%&-$'(0(1&-"%)$%$23)$00()$+4&!$''()*"+,(-./ Avr-OSP& II:

AT90CAN128; AT90CAN32; AT90CAN64 ; AT90PWM2; AT90PWM3;  AT90S1200; 

AT90S2313; AT90S2323; AT90S2343; AT90S4414; AT90S443<; AT90S4434 ; AT90S8515;

AT90S8515comp; AT90S853=; AT90S8535comp ; ATmeg>97<; ATmega103com?; 

45@AB>9:C; 45@AB>9:C7; ATmega1281; 45@AB>9D; ATmega161;

45@AB>9D9EF@?; 45@AB>9D:; 45@AB>9D<; ATmega165 ; 45@AB>9DC; ATmega169 ;

ATmega2567; ATmega2561 ; ATmega32; ATmega323; ATmega<:=; ATmega3:=7; 

ATmega329; ATmega3290; ATmega40D; ATmega48 ; ATmega64; ATmega640; 

ATmega644; ATmega645; ATmegaDG=7; ATmega649 ; ATmega6490 ;  45@AB>C; 

45@AB>C=9=; 45@AB>C=<=; ATmega88 ; 45HIJK99; 45HIJK9:; 45HIJK9<; ATtiny15;

ATtiny22; ATtiny2313;45tiny2G; ATtiny:=; ATtiny26; ATtiny2D9; ATtiny28; ATtiny44; 

ATtiny45; ATtiny461; 45HIJKCG; 45HIJKC=; ATtiny861

L1-M3&N 9O: P3M"%1-Q,(3RS $%&'%#((#"&% TUO400.
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Рисунок 1-3 Схема платы MicroCamp
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1.2  !"#$%"&'#(&)*'!+$,*'-.%,/.++&/$'
MicroCamp

0&/12&)'-.%,/.++&/%.3'!+$,*'45+4&,#4')"-/.-.%,/.++&/ ATmega8.  %'/$6.,$&,'# 

,$-,.5.3'7$#,.,.3 16MHz8'9$1$5$&).3'-5$/2&5*)'/&9.%$,./.)8'!.1-+:7&%%*)'-'5*5.1$)'

PB6 " PB7.

;./,* )"-/.-.%,/.++&/$ PC0 - PC4 !&/&")&%.5$%* 5 P0 - P4. <," .6.9%$7&%"4'

%$%&#&%* %$ !&7$,%=: !+$,= 1+4 =!/.>&%"4 ).%,$?$. @#& 

!./,* ).A=, 6*,B #-.%C"A=/"/.5$%* -$- $%$+.A.5*& 5(.1* "+" 2"C/.5*& 

5(.1*/5*(.1*. D%$+.A.5*3 #"A%$+ # E,"( !./,.5 !.#,=!$&, %$ 

DF;8'5#,/.&%%*3'5')"-/.-.%,/.++&/ ATmega8. G$9/&H&%"&'DF;'#.#,$5+4&, 10-6",.

;./,*'PB3, PB4 " PB5 !/&1%$9%$7&%*'1+4'5%=,/"#(&)%.A.'!/.A/$))"/.5$%"4. 

 %"'!.1-+:7&%*'-'/$9I&)= ISP8'-'-.,./.)='!.1-+:7$&,#4'!/.A/$))$,./.

;./,'PC6/RESET !.1-+:7&%'-'-%.!-&'J06/.#J'1+4'5.9).?%.#," /=7%.A. 

!&/&9$!=#-$'!/.A/$))*')"-/.-.%,/.++&/$'!.+B9.5$,&+&).

;./, PD0/RxD 45+4&,#4'5(.1.)'!/"&)%"-$'!.#+&1.5$,&+B%.A.'!./,$. K'E,.)='

!./,='!.1-+:7$&,#4').1=+B'LKM!/"&)%"-$'7&/&9'/$9I&) IRM "'!.#+&1.5$,&+B%*3'!./, 

7&/&9 5--.%,$-,%*3 /$9I&).

;./, PD1/TxD 45+4&,#4 5*(.1.) !&/&1$,7"-$ !.#+&1.5$,&+B%.A. !./,$.  % 

"#!.+B9=&,#4 1+4 !.1#5&7"5$%"4 "%1"-$,./$ LED5 (.6.9%$7&%"& %$ !+$,& IND2) 

" !.1-+:7&% - 5*5.1=  TxD 5--.%,$-,%.A. /$9I&)$ !.#+&1.5$,&+B%.A. !./,$N

L%1"-$,./'LED4 (IND1) !.1-+:7&%'-'!./,= PC5 7&/&9'.A/$%"7"5$:>"3'/&9"#,./.

O$ !+$,& -.%,/.++&/$'=#,$%.5+&%* 15& -%.!-".  %" !.1-+:7&%* - !./,$) PD2 "  

PD3 # !.1,4A"5$:>")" /&9"#,./$)" 4.7k )' 1+4 9$1$%"4 =/.5%4 +.A"7&#-.3 &1"%"2* !/"'

.,#=,#,5""'%$?$,"4'"'=/.5%4'+.A"7&#-.A.'%=+4'!/"'%$?$,""'-%.!-"N

;./,'PD4 !.1-+:7&%'7&/&9'-.%1&%#$,./'PQ)-R'-'!B&9."9+=7$,&+:.

O$ -.%,/.++&/%.3 !+$,& #).%,"/.5$% 15=(-$%$+B%*3 1/$35&/ ).,./.5 !.#,.4%%.A. 

,.-$. S/$35&/ /&$+"9.5$% %$ )"-/.#(&)& L293D. S+4 =!/$5+&%"4 .1%") ).,./.) 

!.#,.4%%.A.',.-$'%&.6(.1").'C./)"/.5$,B',/"'#"A%$+$:

A " B 1+4'9$1$%"4'%$!/$5+&%"4'5/$>&%"4.

E 1+4 5-+:7&%"4 #..,5&,#,5=:>&A. 1/$35&/$. T$-?&  ).?%. 

-.%,/.+"/.5$,B #-./.#,B 5/$>&%"4 ).,./$ !=,&) !.1$7"'ULVM#"A%$+$ (PWM) %$ E,.,'

5(.1. W.+&&'H"/.-"3'")!=+B#'#..,5&#,5=&,'!.1$7&'6.+BH&A.'%$!/4?&%"4'%$').,./.

O$'5*(.1& L293D 5-+:7&%*'15=(25&,%*&'#5&,.1".1%*&'"%1"-$,./*8'=-$9*5$:>"& 

%$!/$5+&%"&'5/$>&%"4'#..,5&,#,5=:>&A.'15"A$,&+4. X&+&%*3'25&,'#..,5&,#,5=&,'

5/$>&%":'5!&/&1. K/$#%*3'25&,'#..,5&,#,5=&,'5/$>&%":'%$9$1.

S+4 #,$6"+"9$2"" !",$:>&A. %$!/4?&%"4 "#!.+B9=&,#4 ")!=+B#%*3 #,$6"+"9$,./

TL499A. O&#).,/4 %$ !.5*H&%%.& !.,/&6+&%"&'E%&/A"" !/" /$6.,& ).,./.58 #,$6"+"9$,./'

!.11&/?"5$&,'!",$:>&&'%$!/4?&%"&')"-/.-.%,/.++&/$'%$'!.#,.4%%.)'=/.5%&'YZ@N
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1.3  !"#!$%#&%'(!)%*%+','#!)-.% MicroCamp
 !)-. MicroCamp /-0%.1&2 #%(-2-.-% (-*&$%/2,- /&3#!*4#56 (!)%*%+7 

8.%0#!"#!$%##56 0*9 /,9"& :%10; 8*!2-+ (-#2.-**%.!7 8.-3.!::!2-.-:7 :-0;*9:& 

/%#/-.-, & (-:84<2%.-:. =.%0& #&6 ISP>(!)%*4 0*9 8.-3.!::&.-,!#&9 :&(.-(-#2.-**%.!7 

PCB3AA-8-(!)%*& 0*9'/,9"&'/':-0;*9:&'0!2$&(-, &'(!)%*4'0*9'/,9"&'/'(-:84<2%.-:.

1.3.1 ISP>(!)%*4

 ?!)%*4 8.%0/2!,*9%2 /-)-+ 10-8.-,-0#5+ @*%+A. = -)%&6 /2-.-# @*%+A! 

8-0(*<$%#5 10-(-#2!(2#5% .!"B%:5 IDC. C2-2 (!)%*4 &/8-*4";%2/9 0*9 /,9"& 

(-#2.-**%.#-+ 8*!25 & 8.-3.!::!2-.! $%.%" ISP-.!"B%:. ?!)%*4 /--2,%2/2,;%2 

/2!#0!.2!:'DEFGH. I-(-*%,(!'(!)%*9'8-(!"!#!'#!'.&/;#(%'#&1%.

1.3.2 ?!)%*4 JST3AA-8

C2- /2!#0!.2#5+ (!)%*4 INEX7  2.%68.-,-0#5+ / @!3-: (-#2!(2-, 2 :: . ' ! (!10-: (-#J% 

;/2!#-,*%# .!"B%: JST. K*&#! (!)%*9 20 /:.  L/8-*4";%2/9 0*9 8.&/-%0&#%#&9 ,/%6 0!2$&(-, 

&"'#!)-.! MicroCamp ('(-#2.-**%.#-+'8*!2%. I-(-*%,(!'.!"B%:-,'8-(!"!#!'#!'.&/;#(%'#&1%.

2 мм

1.3.3  ?!)%*4 CX-4

C2-2 (!)%*4 &/8-*4";%2/9 0*9 8-0(*<$%#&9 :&(.-(-#2.-**%.#-+ 8*!25 ( 

8-/*%0-,!2%*4#-:; 8-.2; (-:84<2%.! $%.%" &#2%.A%+/ RS-232. = -0#-+ /2-.-#5 (!)%*9'

8-0(*<$%# .!"B%: DB-97 / 0.;3-+ /2-.-#5 - .!"B%: RJ-11 6P4C. K*&#! (!)%*9 1.5 :%2.!. M 

#!)-.% N2-2 (!)%*4 &/8-*4";%2/9 0*9 8-0(*<$%#&9 8.-3.!::!2-.! PX-400 ( 

8-/*%0-,!2%*4#-:;'8-.2;'(-:84<2%.!. I-(-*%,(!'(!)%*9'8-(!"!#!'#!'.&/;#(%'#&1%.

     разъем RJ11- 6P4Cразъем DB- 9

 сторона контактов
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1.4  !"#$%&'($#(#)*$#++,$- ATmega8

.'($#(#)*$#++,$ ATmega8 /01#+),) 1# *,2)#+#3'' CMOS, 8-$-"$45)067 

&'($#1#*$,!+489'67 #:)#/-) )- AVR--$2'*,(*;$, RISC. <01#+)44 #5); 1#+)#=,));8%

'):*$;(='8 "- #5') *-(*, ATmega8 5#:*'3-,* 1$#'"/#5'*,+>)#:*' 1 MIPS )- .?=, 1#"/#+44  

5#:*'3);*>%#1*'&-+>)#3#%:##*)#@,)'4%1$#'"/#5'*,+>)#:*'%(%1#*$,!+4,&#6%A),$3''.

<%)-!#$%MicroCamp /2#5'*%&'($#(#)*$#++,$ ATmega8 / 28-/0/#5)#& DIP-(#$1;:,.  

B-")-C,)',%/0/#5#/%1#(-"-)#%)-%$':. 1-4.

1.4.1  :#!,))#:*' ATmega8

.-+#1#*$,!+489'6 8-$-"$45)06 &'($#(#)*$#++,$%:%-$2'*,(*;$#6 AVR RISC.

D-&4*>%1$#3$-&& 8 K! :%/#"&#E)#:*>8%1,$,"-1':-*> 10,000%$-", 512 !-6* F+,@-

1-&4*'%5+4%2$-),)'4%1,$,&,))02 (100,000 ='(+#/%1,$,"-1':'), 1 K  !  GH ' 32 

$,3':*$-%#!9,3#%)-")-C,)'4.

23 1#$*-%//#5-I/0/#5-, #!J,5'),))02%/%K%3$;110L

1. D#$* B (PB0 - PB7) : M/- /0/#5- (PB6 ' PB7) ':1#+>";8*:4 5+4 1#5(+8C,)'4 

(/-$=,/#3# $,"#)-*#$-. <0/#50 PB2 - PB5 "-$,",$/'$#/-)0 5+4 /);*$':2,&)#3# 

1$#3$-&&'$#/-)'4. N-('&%#!$-"#&7%5+4%#!9,3#%1$'&,),)'4%#:*-8*:4%1#$*0  PB0 %'  PB 1 .

2. D#$* C (PC0 - PC6 : 7 /0/#5#/ ).  D#$*0 PC0 - PC5 &#E)#%':1#+>"#/-*>%/ 

(-C,:*/,%-)-+#3#/02%/2#5#/. PC6 #!0C)#%':1#+>";,*:4%5+4%:!$#:-.

3. D#$* D (PD0 - PD7 : 8 /0/#5#/). O*#*%1#$*%&#E)#%':1#+>"#/-*>%5+4 

#!9,3#%1$'&,),)'4.

P':;)#(1-4 B-")-C,)',%/0/#5#/%&'($#(#)*$#++,$-%ATmega8
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  !" 8-#"$#%&'() *"+,-#"/./-0/12" 34#"$&-56'(,47#-32"5-#8,, #-91, 

3#"!'-'1%

  16-#"$#%&'(+ *"+,-#/./-0/12 34#"$&-56'(,47#-32"5-#8,, #-91,43#"!'-'1%, #-91, 

$")!"0"

*"+,-#4#-"56'8:84!#-,-'1434'-$"!131,(,4:-'-#"08#8,

3 2"'"5" ;<=

642"'"58!4>?@#"$#%&'8:84ABC

 !D)7#8!8&'(+47835-&8!"0-56'(+41'0-#E-+3

C#8:#",,1#D-,(+47835-&8!"0-56'(+ USART

<'0-#E-+34FPG434#-91,",1 Master/Slave

C#8:#",,1#D-,(+4308#89-!8+40"+,-#43480&-56'(,4'-$"!131,(,4:-'-#"08#8,

 H30#8-''(+4"'"58:8!(+428,7"#"08#

 .I#8347#14!25J/-'114710"'1%K47#8:#",,1#D-,"%4$"L10"48047#8!"58!4710"'1%

 H30#8-''(+42"51I#8!"''(+4MN@:-'-#"08#

 OI#"I802"4!'D0#-''1)414!'-P'1)47#-#(!"'1+

 5 #-91,8!43478'19-''(,4Q'-#:8780#-I5-'1-,: Idle, RSN Noise Reduction, Power-

save, Power-down, 1 Standby

 T"7#%9-'1-4710"'1% 4.5 - 5.54H4

*"208!"%4/"3080"4?4@416 =UV

1.4.2 .0#D20D#"4,12#828'0#855-#" ATmega8

.0#D20D#" ,12#828'0#855-#" ATmega8 782"$"'" '" #13. 1-5. W&#8 7#8V-338#" AVR 

8IX-&1'%-0 '"I8# RGFN@1'30#D2V1+ 3 32 #-:130#",1. =12#828'0#855-# ATmega8 1,--04

35-&DJL1- 838I-''8301: I E5-P@7",%01 7#8:#",,, 512 I"+0 E5-P@7",%01 7-#-,-''(), 

1 K I OYZ, 23 78#0" !!8&"/!(!8&" , 32 #"I8/1) #-:130#" 8IL-:8 '"$'"/-'1%,    3

7#8:#",,1#D-,() *"+,-#"/./-0/12" 3 #-91,8, 3#"!'-'1%, !'D0#-''1- 1 !'-P'1- 

7#-#(!"'1%, 7#8:#",,1#D-,(+ 7835-&8!"0-56'(+ 78#0 USART, &!D)7#8!8&'(+ 

7835-&8!"0-56'(+ 1'0-#E-+3, 6-2"'"56'(+ ABC 3 #"$#-P-'1-, >?-I10, 7#8:#",,1#D-,(+ 

308#89-!8+ 0"+,-# 38 !30#8-''(, :-'-#"08#8,, 7835-&8!"0-56'(+ 78#0 SPI, 5 #-91,8! 

78'19-''8:8 Q'-#:8780#-I5-'1%. [-91, Idle 8025J/"-0 7#8V-338#, 7#1 Q08, 710"'1- 

7830D7"-04'" OYZ, *"+,-#(/ ./-0/121 , 78#0 SPI, 148I35D91!"J03%47#-#(!"'1%.

1.4.3 \D'2V18'"56'8-4'"$'"/-'1-4!(!8&8! ATmega8

H40"I51V- 1-1 8I8IL-'"41'E8#,"V1%48 ED'2V18'"56'8,4'"$'"/-'114!(!8&8! ATmega8.

]4^
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 !"#$%$&'!()*#"*&+',$#)-'C

.#-&%*#/012"*#/

 !"#$%$&'!()*#"*&+',$#)-'3

4256)!,5*7+$#'
!'89:

!()*#"*&+'
89:

;7-<-)*56'
+)*7-

=>*)>!7

?@;

A*B!+)#'7$C-(. A*B!+)#/'$1D*B$'

(-<(->*(!E

F*7$.*#'
7$C-(.

G$()#$56(/&'+!B(-5
8H;

A*B!+)#'+$+)$E(!E

:#$B#-CC-)$#

I()*#"*&+'
7$C,-#-)$#-

J5*KL,-CE)6

M5$7',#*#/%-(!&

7$()#$56')-&C*#$%

=)$#$N*%$&'
)-&C*#

O*(*#-)$#

3+)#$*((/&'
B*(*#-)$#

P-&C*#0'
=>*)>!7

O*(*#-)$#

2L,#$%$.(/&'
!()*#"*&+

:$#)'Q'RPC6LPC0)

 !"#$%$&'!()*#"*&+',$#)-'D

.#-&%*#/012"*#/

:$#)'D'

:$#)'B'RSB7LPB0)

%(*K(!&'7%-# *%/&'
#*<$(-)$#

A!+2($7'TLU'=)#27)2#-'C!7#$7$()#$55*#-'ATmega8

.#-&%*#/012"*#/
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 !"#$%! 1-1 &!'(!)*($*+,-,./.,+0$12.1.(32.##*2! ATmega8 ((!)!#.)

4-5./

4-5./

4-5./

45.//4-5./ -  !"#$#%&&'!$ $()*+,) Master #-. SPI + ISP

-  '!"#$#%&&'!  $()*+,) Slav/$#-. SPI + ISP

- 0%10" '2$ '!"#$ $()*+,) Master #-. SPI + ISP

3!"#/3'!"# - 0%10" '2$ !"#  $()*+,) Slave #-. SPI + ISP

- 0%10" '2$ !"#, 1 %(4) '2$+-+$1)(%,+5)61+2$()7"&%0"(3!"#

3!"# - #-.$8"#1-95)&+.$1 %(4) ":"$+-+$1)(%,+5)61":"$()7"&%0"(%

;%7 %&+) ;",)($ ' "#% <+8

="(0 B

3!"#

3!"#

>8+6%&+)

- &%8(.*)&+)$8+0%&+.$"0 +4.5 #"$?@A@$3

- "BC+2

- 4+D(" "2$8"(0 PB0

- 7%! %0$ !"#% 1

- &%8(.*)&+)$8+0%&+. + @$3$ #-.$,"#E-. FG=

-  !"#$"8"(&":"$&%8(.*)&+.$#-. FG=

-  '!"#$6(% &)&+./HIJ 1A

-  '!"#$6(% &)&+./HIJ 1B

-  !"#$KLMN/$#-. SPI

-  '!"#$6(% &)&+./HIJ 2

-  !"#$#%&&'!$ $()*+,) Slave #-. SPI + ISP

-  '!"#$#%&&'!$ $()*+,) Master #-. SPI + ISP

- 4+D(" "2$8"(0$PBO$8(+$(%B"0)$"0$ 60(")&&":"$:)&)(%0"(%

- &)$+68"-P7E)06.$8(+$(%B"0)$"0$ &)Q&):"$:)&)(%0"(%

- 4+D(" "2$8"(0$PBR$8(+$(%B"0)$"0$ 60(")&&":"$:)&)(%0"(%

- 0%10" '2$ '!"#$8(+$(%B"0)$"0$ 60(")&&":"$:)&)(%0"(%

3!"#

3!"#

3!"#

3!"# 3'!"#

3!"#/3'!"#

3!"#/3'!"#

3!"#/3'!"#

3!"#/3'!"#

3!"#/3'!"#

3!"#/3'!"#

3!"#/3'!"#

3'!"#

3!"#

3!"#

- 4+D(" "2$8"(0 PB1

- 4+D(" "2$8"(0 PB2

- 4+D(" "2$8"(0 PB3

- 4+D(" "2$8"(0 PB4

- 4+D(" "2$8"(0 PB5

3!"# 3'!"#

;%7 %&+) ;",)($ ' "#% <+8 >8+6%&+)
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 !"#$%! 1-1 &!'(!)*($*+,-,./., ATmega8 (.0.()!($*)

12./

12./

12./

12./

1-2./

12./

12./

12./

12.//1-2./

12./ - ,2./+!(!#.3.,.3.+0.45!6!7.6!+0!(!#+0

12./

12./

12./

12./

12./

Порт  C

- !(!#.3.,-8+,2./+0!(!#+5

- 7!07.,-8+,-2./+/#9+:;56.,./(.3.+5.<#*/.,!7*#=(.3.+$(7*6>*8<!

- ,(*?($8+<"6.<

@.67 D

-+,2./+56$*4($0!+USART

- %$>6.,.8+5.67 PD1

- ,-2./+5*6*/!7)$0!+USART

- ,(*?(**+56*6-,!($*+0!(!# 0

- %$>6.,.8+5.67 PD3

- ,(*?(**+56*6-,!($*+0!(!# 1

- %$>6.,.8+5.67 PD4

- ,(*?($8+7!07+/#9 USART

- ,(*?($8+,2./ Timer 0

- %$>6.,.8+5.67 PD5

- ,(*?($8+,2./ Timer 1

- %$>6.,.8+5.67+PD6

- %$>6.,.8+5.67+PD7

- ,2./+!(!#.3.,.3.+0.45!6!7.6!+0!(!#+1

&!',!($* &.4*6+,-,./!

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

12.//1-2./

- %$>6.,.8+5.67 PC0

- %$>6.,.8+5.67 PC1

- %$>6.,.8+5.67 PC:

- %$>6.,.8+5.67 PC3

- %$>6.,.8+5.67 PC4

- %$>6.,.8 5.67+PC5

- %$>6.,.8+5.67+PC6

- %$>6.,.8+5.67 PD0

- %$>6.,.8+5.67 AB:

1-2./

12.//1-2./ - 0!(!#+/!((-2+/#9+:;56.,./(.3.+5.<#*/.,!7*#=(.3.+$(76*>*8<!

&.4*6+,-,./!

12./

- !(!#.3.,-8+,2./+0!(!#+0

- !(!#.3.,-8+,2./+0!(!#+1

- !(!#.3.,-8+,2./+0!(!#+:

- !(!#.3.,-8+,2./+0!(!#+3

- !(!#.3.,-8+,2./+0!(!#+4

 $5 C5$<!($*

&!',!($*  $5 C5$<!($*



 !"#!$%&'!()#%*#!++,%*%(%$-.)-/-,01(231(,!$%#!(4567%89:;(( )#%0"<%20&.1(,!(

1"='-(8>(?('%+)3-'&()%.&!<'0(<@%21&(.3-2ABC0-()#%*#!++=:

D>(AVR(Studio(:(E&%()#%*#!++,%-(%$-.)-/-,0-(#!"#!$%&!,%(F0#+%G(HI:JK(8L7;L79I5LM>(

AVR(Studio(N&%(.#-2.&<%(#!"#!$%&'0(231(+0'#%'%,&#%33-#%<( HOP>(AVR( QIRS5L( )%"<%31-&(

#!"#!$%&/0'A(%&3!T0<!&U()#%*#!++,%-(%$-.)-/-,0-(<%(<.&#%-,,%+(N+A31&%#-()#%V-..%#!>(

AVR( QIRS5L( )%"<%31-&(0.)%3,1&U()#%*#!++=(,!(!..-+$3-#-W(#!"#!$%&!,,=-()#0()%+%C0(

HI:JK(8L7;L79I5LMXY(AVR(HYYJ:ZKJ7(0()#%*#!++=(,!(1"='-(8W('%+)030#%<!,,=-(<([5MHOP(8(

8L:;5KJ7>( AVR( Studio( #!$%&!-&()%2(A)#!<3-,0-+( 4567LYL\I( [5MSL]Y^_( 0( 4567LYL\I( [5MSL]Y( `a>(

 -'%+-,2A-&.1(<-#.01([5MSL]Y(XP(Qbc>(E&A()#%*#!++A(+%T,%($-.)3!&,%("!*#A"0&U(.(.!G&!(

]]]>9I:JK>6L:>

c>([5MHOP( :([5MHOP(N&%(,!$%#(A&030&(231('%+)031&%#!(8W(<(,!$%#(<@%21&(9d7e66(

('%+)031&%#(A)#!<31-+=G('3B/!+0fW( 9d7gK5Z6( ($0$30%&-'!(231( 9d7e66fW( 9d7g9Y( (!..-+$3-#fW(

9d7SRSJ( (0,&-#F-G.()#%*#!++!&%#!fW( 9d9756J( (0,&-#F-G.(haHi( j8kfW( 9d7geSZ( (%&3!2/0'fW(

;7Ler9::J7Y(MotJ;9d((#-2!'&%#)(0(2#A*0-(A&030&=>(?.-(A&030&=(#!$%&!B&(<(.#-2-(4567LYL\I(

[5MSL]Y>(l$,%<3-,,=-(<-#.00(A&030&=(2%.&A),=('("!*#A"'-()%(!2#-.AmnII;mooYLR76J\L7eJ>MJIo(

;7LpJ6IYo]5M9d7o>

q31()#%*#!++0#%<!,01(,!$%#!(4567L89:;(,!(1"='-(r(,-%$@%20+!(<-#.01([5MHOP(

Ocss_scDt>( ?,!/!3-( A.&!,!<30<!-&.1( AVR( StudioW( "!&-+( [5MHOP>( u,&-#F-G.( AVR(

Studio(!<&%+!&0/-.'0(0,&-*#0#A-&.1(<([j`HOP>(v!'0+(%$#!"%+W(#!"#!$%&'A()#%*#!++(,!(

1"='-( r( 0( )#%*#!++0#%<!,0-( +0'#%'%,&#%33-#!( )#%0"<%20&.1( <( .#-2-( AVR(

StudioW( '%&%#!1( ",!/0&-3U,%( A2%$,--W( /-+( [5MHOP>( w%+)031V01( )#%0"<%20&.1(

<(xkygF!G3W('%&%#=G("!&-+("!*#AT!-&.1(<()!+1&U()#%*#!++(+0'#%'%,&#%33-#!>

z>({0$30%&-'!:(N&%(,!$%#(2%)%3,0&-3U,=@(F!G3%<W('%&%#=-()%"<%31B&(",!/0&-3U,%(

A)#%.&0&U()#%V-..(#!"#!$%&'0()#03%T-,01(,!(1"='-(8>(|!)#0+-#W($0$30%&-'!(Port(6LMI7LK(

K5Z797}()%"<%31-&('%,&#%30#%<!&U(!,!3%*%<=-(0(V0F#%<=-(<@%2=/<=@%2=W(+%&%#=W(0(&>2>

t>(~#%*#!++!&%#m( N&%()#%*#!++,%-(%$-.)-/-,0-()%"<%31-&("!*#A"0&U ( >xkygF!G3(

<(+0'#%'%,&#%33-#(HOP>(?(N&%&(,!$%#(<'3B/-,!(HOPb7Le>(E&%&()#%*#!++!&%#()#%0"<-2-,(

F0#+%G( HI:JK( 0( 1<31-&.1( /!.&UB( AVR( QIRS5L>( ~#%*#!++!( AVR( Proe( #!$%&!-&( .(

)#%*#!++!&%#%+(bygts0>(~#%*#!++!&%#(bygtss(<@%20&(<(.%.&!<(,!$%#!(4567L89:;>

�3!<!(2
~#%*#!++,%-(%$-.)-/-,0-(

231(,!$%#!(4567L89:p
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2.1  !"#$%&'# AVR Studio

 !"#$%&'# AVR Studio (%) Windows XP:

2.1.1 *#(+!","-./#01 aStudio4b460.exe ,2.),3-'"%3,, AVR Studio $#.),!'-.

,2.$#4%3#.MicroCamp.

2.1.2 *#(+!","!5.6#!"-3.+!"#$%&',. 7#86,"-.'$%('+ Next )15.(3%)%18-$,5.

2.1.3 9.%'$-.1,:-$2,,.&;4,3#0"-.&#3,#$": I accept the terms of the license 

agreement ,.$#8,6#0"-.'$%('+ Next.

MicroCamp : ATmega8 15
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2.1.4  !"#$%&" !'(! #)*!+, -,-'$ ./" 0&%,(!#'$. 1/" $234(4($" 34&%, 0&%,(!#'$5

(,6$3,7%45'(!-'0 Change $52,.,#,7%45(!#)75-0%8.  !&/459%!:!5(,6$3,7%45'(!-'0 Next.

2.1.5  !"#$%&"5!'(! Driver USB Upgrade. ;,6$3,7%45'(!-'0 Next ./"5-+!-0&',5

9%!:!5<,:,.

2.1.6 1/"5(,=,/,50&%,(!#'$5(,63$%45'(!-'05>?@ABCC.

2.1.7  !&/452,#4+<4($"50&%,(!#'$ AVR Studio, (,63$%45'(!-'0 DE?E@h.
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2.1.8  !"#$%&"'()'!**+ AVR Studio. ,!-.*!/01 2#$%  2'()'!**+  Atmel AVR

Tools  AVR Studio 4. 2(34.0$3&($5(45(1&(%5(&"'()'!**+ AVR Studio.
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2.2  !"#$%&'# WinAVR

(%)#*+,!"#-./0%12&%31"4.+!"#$%&'+ WinAVR /%!*4.+!"#$%&'1 AVR Studio. 54 

$#0+6#,"4./%!*43%&#"4*7$%!"7.34,!"&1,!

 !"#$%&'# WinAVR /%3 Windows XP:

2.2.1 8#/+!"1"4.9#,* WinAVR-20050214-install.exe $#.31!'4.12.$#:%0# MicroCamp.

2.2.2 (40&;< /%=&*=4"!= %'$% &;:%0# =2;'# +!"#$%&'1 . >;:10#,"4 )4*#4<;,.

=2;'-.2#"4<.$#)<1"4.'$%/'+ OK.

2.2.3 (%=&1"!=.%'$%-./%'#2#$$%4.$#.01!+$'4.$1)4. ?*=./0%3%*)4$1=.$#)<1"4.'$%/'+.

Next.
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2.2.4  !"#$%!&'(%$)''!$*+',*-.%!#$"/#0 I agree.

2.2.5 1"23'.42 "#$" 356"7* ,%4.* 04.*$"3#'. 8"+$" 3567*.9 +%&*%,"% ,%4."!

04.*$"3#' /0.%, $*+*.'2 #$"/#' Browse. 1" 0,"&:*$'; /7"<7*,,* 04.*$*3&'3*%.42 /" 

*=7%40 C:\WinAVR. >&2!/7"="&+%$'2!$*+',*-.%!#$"/#0  Next.
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2.2.6   !"#$%&'#( )*+# ,-$-&.!/ *)(0)+#+.1 $"/ %!.-+)2*34 5"/ +-6-"- 

%!.-+)2*37+-8(3.#7*+)0*% Install.

2.2.7 9- :*;-+# <%$#. 0)*-,12-.=!/ 0;)>#!! %!.-+)2*3. 5"/ ,-2#;?#+3/ %!.-+)2*3 

+#)<@)$3()7+-8-.=7*+)0*% Finish.

2.3 A)03;)2-+3#7<3<"3).#*3
9#)<@)$3() !*)03;)2-.= B-C" <3<"3).#*3 (.H B-C") 3, $3;#*.);33

MicroCamp_include +- *)(0-*.D$3!*#. E%6?# 2!#F) 0)(#!.3.= :.). B-C" 2 $3;#*.);3&G 

27*).);%&70;#$0)"-F-#.!/7,-03!=7;-,;-<).-++1@70;)F;-((.

H;3 ;-,;-<).*# 0;)F;-((+)F) )<#!0#6#+3/ $"/ MicroCamp +- AVR Studio 3

WinAVRG +#)<@)$3() ,-$-2-.= 0%.= * $3;#*.);33 MicroCamp_include.   !"%6-# 

+#0;-23"=+) ,-$-++)F) 0%.3 *)(03"/>3/ ;-,;-<).-++1@ 0;)#*.)2 ()8#. <1.= +#2),()8+)C.
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3.1  !"#$"%&'()*+,"-&./0%"1-+/!2 C

32 *20/0 '(1(, #2%"*2#"( %!/4!2005 '1- 0".!/./#+!/11(!2 #2 -65.( 7 #( 

/6#282(+9 8+/ "0(##/ :+" ./'5 ;<'<+ 624!<=(#5 , %20-+> %!/4!200 0".!/./#+!/11(!2. 

? %20-+> %!/4!200 624!<=2@+*- 02A"##5( ./'59 ./+/!5( %/1<82@+*- %<+(0 

./0%"1-$"" ./'/, C *%($"21>#50 %!/4!200#50 /;(*%(8(#"(0 B./0%"1-+/!/0).

7<C(*+,<@+&*1('<@C"(&:+2%5&!26!2;/+."&%!/4!2005:

(1) 32%"*2#"(&%!/4!2005&#2&7&%!"&%/0/C"&+(.*+/,/4/&!('2.+/!2D

(2) E/0%"1-$"-&./'/, C ,&./'5&2**(0;1(!2&0".!/./#+!/11(!2D

(3) E/#,(!+"!/,2#"(&./'/,&2**(0;1(!2&,&02A"##5(&./'5&BF2)1&F/!02+2&

HEX).

(4) G24!<6.2&02A"##5H&./'/,&,&%20-+>&%!/4!200&0".!/./#+!/11(!2D

(5) G2%<*.&0".!/./#+!/11(!2. ?/6,!2+&.&A24< 1 ,&*1<82(&/A";/..

I24" (2) " (3) #(&/+/;!2=2@+*-&./0%"1-+/!/0 C "&,5%/1#-@+*-&,&F/#/,/0&

!(="0(. 

 /*1(&<*+2#/,." AVR Studio " WINAVR  #(/;H/'"0/&*./%"!/,2+>&;";1"/+(.<&'1- 

%/''(!=."&F<#.$") MicroCamp. J2)15&;";1"/+(." MicroCamp&#2H/'-+*-&, 

'"!(.+/!"" MicroCamp_include #2&./0%2.+K'"*.(&"6&#2;/!2.  !"&!26!2;/+.(&

%!/4!200&#2&-65.( C ,&*!('( AVR Studio, !26!2;/+8".&'/1=(#&./0%"1"!/,2+>&, 

F/!02+&F2)12&%!/(.+2.  /*1(&./0%"1-$""&, HEXKF2)1 *&+(0&=(&"0(#(09&8+/&" 

%!/(.+9&F2)1&624!<=2(+*-&,&%20-+>&0".!/./#+!/11(!2 ATMEGA8.

 !"0(!: 

326/,"+(&%!/(.+ test_segment.  /*1(&./0%"1-$""&!(6<1>+"!<@C")&F2)1 

;<'(+ test_segment.hex

L12,2 3
M26!2;/+.2&%!/4!200#/4/&/;(*%(8(#"-&'1- 

#2;/!2 MicroCamp #2&-65.(&7 %!"&%/0/C"&

AVR Studio "&./0%"1-+/!2 WinAVR
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3.2  !"#$!#"%&'(!)"*)+,% AVR Studio V4.0

-%&"',#($)&('.)&/0$%1%(2&0,(03(2)&$04/0()(!2 56%3(050&0$(%&/"05"%442 AVR 

Studio.

Фа йлы и  библиотеки , св язанные

с текущим проектом

Название редактируемого файла

Основная программа  C  проекта

Окно компилятора :  показывает статус всех операций

включая  результат компиляции , ошибки , размер HEX -

файла и предупреждающие сообщения .

3.2.1 7)(8 File

9$68:%)!&,6);#8<')&/#($!2:

New File  01;%(')&/#,!050&!)$,!03050&*%+6%&

Open File =!$"2!')&*%+6%&3&!)$,!0304&");%$!0")&'6'&0>?)$!(050&*%+6%&;6@&0!6%;$'

Close A%$"2!')&%$!'3(050&!)$,!03050&*%+6%

Save A%/',B&!)$#<)50&*%+6%&

Save As... A%/',B !)$#<)50&!)$,!03050&*%+6%&,&(0324&'4)()4&

Save All A%/',B&3,)C&*%+603&'&#,!%(030$&/"0)$!%

Print D):%!B&%$!'3(050&!)$,!03050&*%+6%&

Print Preview  D"0,40!"&%$!'3(050&!)$,!03050&*%+6%&

Print Setup E,!%(03$%&/"'(!)"%

Exit 92C0;&'1 AVR Studio ,&1%/',B8&/"0)$!%.
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3.3.2  !"#$Project

 !"#$%&'()"&*+#,-&(.+/!'0:

Project Wizard 1'!20'3 (4%)'&2(/5607(.25&!'56.

8/%$%"%(60(*5"9/0(:%!20'33 ('&!+,-; (.25&!'.

New Project 85:*%/-&(/565<5(.25&!'%.

Open Project 1'!20'-&(.25&!'%= -"-(>%;"% APS -"-(5?@&!'/5<5(>%;"%.

Save Project A%.-)3('&!+,&<5(.25&!'%()5(6)&B-(+)'%/56!%B-

Close Project A%!20'3('&!+,-;(.25&!'(

Recent Projects 8.-)5!(.5)"&*/-7(.25&!'56()(65:B59/5)'3#(:%<2+:!-(

Configuration Options     C'%(5.D-E(*5)'+./%('5"3!5(6('5B()"+$%&=(&)"-(.25&!'

 /%.-)%/(/%(%))&B?"&2&F.

3.2.3 4&/# Build

 !"#$%&'()"&*+#,-&(.+/!'0:

Build G5B.-"ED-E('&!+,&<5(.25&!'%

Rebuild All G5B.-"ED-E(6)&7(B5*+"&;(.25&!'%

Build and run G5B.-"ED-E(-(:%.+)!(6()"+$%&(5')+')'6-E(5H-?5!

Compile G5B.-"ED-E('&!+,&<5(>%;"%

Clean 1$-)'!%('&!+,&<5(.25&!'%(

Export Makefile A%.-)3 '&!+,-7(+)'%/565!(6(>%;"F

3.2.4 4&/# Edit

 !"#$%&'()"&*+#,-&(.+/!'0:

Undo 1'B&/%(.5)"&*/&<5(*&;)'6-E I6(2&*%!'52&)

Redo J56'52(.5)"&*/&<5(*&;)'6-E

Cut  02&:%/-&(60*&"&//5<5(>2%<B&/'%

Copy G5.-256%/-&(60*&"&//5<5(>2%<B&/'%

Paste  )'%6!%('&!)'%(-:(?+>&2%(5?B&/%(6(2&*%!'52&(

Toggle Bookmark  !"#$&/-&K60!"#$&/-&(:%!"%*5!(6('&!+,&;("-/--(((((

move Bookmarks        L*%"&/-&(6)&7(:%!"%*5! 

Find J5-)!(6('&!+,&B(>%;"&

Find in Files J5-)!(65(6)&7(>%;"%7(.25&!'%.

Next Error J&2&75*(!()"&*+#,&;(5H-?!&(

Show whitespace J5!%:(.+)'07(B&)'(6(.25&!'&(((((

Font and color M%)'25;!% H2->'56(2&*%!'52%F

8/%$%"%(60(*5"9/0(:%!20'33 ('&!+,-; (.25&!'.

Re
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3.2.5  !"# View

$%&#'(!)*+&!,-#./!*0-"%)1: 

Toolbars 23,4!"#*5%&#'!"/6751%&#'!"/6*0("!&!8*/"+)9-4!")35.

                    

Status Bar $%&#'(!)751%&#'(!)*3)3:9(;!"/!*+)93%/*+3+)36"/6 (+)93%(*5"/<-

=%9("()

Disassembler $%&#'(!)751%&#'(!)*3%"3*,/<(++!4:&!9(*

Watch $%&#'(!)751%&#'(!)*3%"3*093+43)9(*

Memory $%&#'(!)751%&#'(!)*093+43)9*0(46)/*

Memory 2 $%&#'(!)751%&#'(!)*093+43)9*0(46)/ 2 

Memory 3 $%&#'(!)751%&#'(!)*093+43)9*0(46)/ 3 

Register $%&#'(!)751%&#'(!)*093+43)9*9!>/+)935*

3.2.6  !"# Tools

?)3 4!"# 09!,"(<"('!"3 ,&6 "(+)938%/ /")!9@!8+( + 093>9(44()39(4/*. AVR 

Studio 03,,!9;/5(!) :3&AB3! %3&/'!+)53 093>9(44()3935. C&6 "(:39( MicroCamp

"!3:D3,/43 51:/9()A AVRprog. ?)3 093>9(44"3! 3:!+0!'!"/! ,&6 093>9(44()39(* PX-400.

E!3:D3,/43*03,%&#'()A PX-400 % COM-039)- 0!9!,*<(0-+%34 AVRprog.

3.2.7  !"# Debug

?)3*4!"#*03<53&6!)*03&-'/)A*,3+)-0*%*/"+)9-4!")(4*3)&(,%/. 29/*093>9(44/935("// 

"(:39( MicroCamp =)/*/"+)9-4!")1*09(%)/'!+%/*"!*"-;"1.

3.3 F3<,("/!*093!%)(*"(*6<1%! C 5 AVR Studio

3.3.1 G(0-+)/)! AVR Studio. H+&/ 5103&"6!)+6*%(%38I&/:3*093!%), !>3*"!3:D3,/43 

<(%91)A Project Close Project.

3.3.2 C&6*+3<,("/6*"353>3*093!%)(*51:/9(8)! Project  New Project.
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3.3.3  !"#$%&"'!()!'&#!*&%#'+,!-(%.. /&%.)!#$%-'&0-1234$-'+.,.5-%,6:

3.3.3.1 7'!()- Project type #61-0$%-'&%,!(2 AVR GCC: 10"'#68!,.'+,!-(%. 

).'"96(- C.

3.3.3.2 :.1.*%- $5" +,!-(%. Switch_LED (+,$5-,). ;21-% &!91.). ).<.0=)."'

<.&%= >.*0. +,!-(%.. 7 ?%!5 +,!-(%- >.*0 @0.#)!@! 5!120" 821-% $5-%= $5" Switch_LED.c.

3.3.3.3 :.1.*%-'.1,-&'+,!-(%.'# Location:  

 ,$5-,:  G:\Work2006\AVR-ROBOT \Code.  !&0-'?%!@!').A5$%-'()!+(2 Finish.

3.3.4 B.8!<."'!80.&%='+,!-(%. Switch_LED 821-%'#6@0"1-%='(.(').',$&2)(-')$A-.
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 !"#! Switch_LED $%&'( )*+&!,! "* !&-')%  G:\Work2006\AVR-ROBOT\Code. 

. /(*01"!"#'1$%&%(1)*+&!,213!042 Switch_LED.aps 5 Switch_LED.c.

3.3.5 6!4''1,'*$7*&58*1*"-'&'45(91"!-!8'(-2185#-*#*,(-*44'-!151+!&!(91"%(91#*1

:)'81$5$45*('#!81513!04!8, #*(*-2'1$%&%(15)"*4-+*:!,21:1"-*'#('.

3.3.5.1 .2$'-5('1"%,#( Project  Configuration Options

 *)4' /(*;*1"*<:5()<1*#,* Switch_LED Project Options. .14':*0 

=!)(51*#,!1-!)"*4*>',2 5 5#*,*#: 

 General 

 Include Directories 

 Libraries 

 Memory Settings 

 Custom Options

3.3.5.2 .1"%,#(' General +!&!?()<1)4'&%?@5'1"!-!8'(-2 :     

Device : atmega8 

Frequency: 16000000 Hz
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3.3.5.3  !"#!$ Include Directories %&'(#$)#$*'#$ (+, )$($#-, %./- ! 

0-0+-"/'!'. 1$2(-/' - 34('+-/' 5$2+ 0-0+-"/'!-6 )$/'7 #$87-/' !#"%!. Add. 1$%&-7'&

C:\AVR_ROBOT\include.

3.3.5.4  !"#!$ Libraries %&'(#$)#$*'#$9(+,9:3,)-93:';90-0+-"/'!9:9%&"'!/"7.

3.3.5.5 < "!"=!' Available Link Objects: 34('+-/' :/&"!. libm.a - #$87-/'9

!#"%!. Add Library. 1$87-/'9!#"%!. OK (+,9)$3'&='#-,.
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3.3.6  !"#$ %%#&'"# ()& *! +,-(# C % .!/0 Switch_LED.c. 1")" ()& 234!%0+#"5

$'(4)()*"4)00#4)$ "!('$ )64!,)$7 8") 34)'9:)&'" %(0;8#*'# ' %-(0;8#*'# 9%#")&')&!5

34'5*!<!"''5(*)3('. =4'$#453)(!,!*5*!50'9"'*># 3-1.

3.3.7 ?)$3'0'42/"# 34)>4!$$25%5.!/0 Switch_LED.hex %-6'4!+ ()$!*&2 Build 

Build '0'5*!<$'"# (*)3(2 F7 '0'5*!<$'"#5'()*(2

@"!"295)3#4!A''562&#" )")64!<!"B9+5% )(*# %*',25>0!%*)>) )(*! AVR Studio 

(!( 3)(!,!*) *! 4'92*(#.

#include

#include

void

C'9"'*>  3-1  !"# C $%&'%  Switch_LED.c

()* +!,-*.-!+/-** '01!& !2*1.*3 4%.!&3 .%. -/5)%+*'6-%7 .!8%-"% *'*#

!2*1.% 9+7,*3#5!7+'7/497 !.-! Build Output. : ;4!8 9'<=%/ -/!1>!"*8! !4)/"%.4*)!+%46#

5)!?)%88<3#<94)%-*46#+9/#!2*1.*#*#5!+4!)*46 .!85*'7@*0.

(!9'/ .!85*'7@** 1<"/4 9!,"%- $%&' Switch_LED.hex + "*)/.4!)** 

5)!/.4%. A%5)*8/): )/,<'64*)<0B*& $%&' Switch_LED.hex >)%-*497 + "*)/.4!)** G:

\Work2006\AVRROBOT\Code\Switch_LED\ default.
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3.4  !"#$%&!"'($)*!'+#,-.%,'*-/.(0#1$)%"'

2)34) $%&!"'($)*!'+ $!4%% ,)5&!4460 1$)%"'. 7)0&('% * 8%4/ Project  Open 

Project (#-"!3('%#1-'+#"#9!0:-#1$)%"'!. ;!0:#1$)%"'!#(8%%'#$!,<($%4(% .aps

=$(8%$: >,:( 4%)?@)&(8) $%&!"'($)*!'+ 1$)%"' Switch_LED, *6?($!0'% Project 

Open Project ( -"!3('% 1-'+ " 9!0:- Switch_LED.aps. A'"$)0'% 9!0: &:B $%&!"'($)*!4(B. 

=),:%#$%&!"'($)*!4(B#8)34)#,)@$!4('+#9!0:#,#&$-C(8#(8%4%8#(:(#,#1$%34(8.

3.5 D%,'($)*!4(%#1$)C$!886#*#8("$)")4'$)::%$%

=),:% ")81(:BE(( 4%)?@)&(8) 5!C$-5('+ HEX-9!0: * 8("$)")4'$)::%$. 7 4!<%8#

,:-F!%#$%5-:+'($-/.(0#9!0:#?-&%' Switch_LED.hex. G!C$-5"!#9!0:!#*#8("$)")4'$)::%$#

1$)(5*)&(',B#*#,:%&-/.%8#1)$B&"%:

3.5.1 7":/F('%#1('!4(%#1:!'6 (*6":/F!'%:+#POWER). H):3%4#5!C)$%'+,B#5%:%460#

,*%')&()&.

3.5.2 =)&":/F('% ISP-"!?%:+ "#1$)C$!88!')$- PX-400 (#"#1:!'%#IJKLMNOPp.

Q(,-4)"  3-1 R@%8!#1)&":/F%4(0#1$)C$!88!')$!  PX- 400  "#1:!'%

&:B#5!C$-5"(#1$)C$!886

"#1)$'- RS-232

к порту  USB

1$%)?$!5)*!'%:ь USB/STLJOU#VNWXYZ[Z\VNWXYZ[ZS 
>,:( ")81+/'%$ 4% )?)$-&)*!4#

1)$')8 RS-232, (,1):+5-0'% 

1$%)?$!5)*!'%:+ USB\Serial.

1:!'! 

IJKLMNOPp

IJKrMNOPp 



30 MicroCamp : ATmega8

3.5.3  !"#$%&%'(")*+)!,,# AVR Studio, -./&)!0%'("#12%(,'13 Tool AVR Prog...

3.5.4 4*561*("*7-&%8$7(*21* AVRprog.

3.5.5 9(*21' AVRprog 1!6,&%' 21*"2# Browse :57(;!:!1&7("#%&(2(<!05#(

Switch_LED.hex &5&(53/*,#(=>?@<!05#A(")':1!;1!B'11*,#(:57(;!+)#;2&.

4*"*51&%'581.' 1!$%)*02& ")*+)!,,&)*-!1&7C 

D'2*,'1:#'%$7 1' &;,'17%8 E%& 1!$%)*02& 1!B&1!3F&, 

)!;)!/*%B&2!,C(

9 $5#B!' 1'")!-&581*+* 2*1<&+#)&)*-!1&7 

,&2)*2*1%)*55')! -*;,*61! $&%#!G&7A ")& 2*%*)*0 

:57 ")*+)!,,&)*-!1&7 2*1%)*55')! "*%)'/#'%$7 

:*"*51&%'581*'(*/*)#:*-!1&'C

3.5.6 H!6,&%' 21*"2# Program - +)#""' Flash. I!05 Switch_LED.hex /#:'% ;!+)#6'1 

-(,&2)*2*1%)*55') ATmega8 1!("5!%' MicroCamp.

3.5.7 J*+:!(;!+)#;2!(;!2!1B&-!'%$7, ")*+)!,,!(;!"#$2!'%$7(!-%*,!%&B'$2&.

H!6&,!0%'(21*"2& SW1 & SW2 1!("5!%' MicroCamp. K/)!%&%'(-1&,!1&'(1!($*$%*71&' 

&1:&2!%*)*- LED.

L1:&2!%*) LED /#:'%(-253B!%8$7(&(-.253B!%8$7(")&(1!6!%&&(1!(21*"2&(& 

,&+!%8 2*+:!(21*"2&(1'(1!6!%..
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  !"#$% C &'($)*! +,,-.%-+-.'%- /,0/1,21344% *5* 

/1,)%0'1%. 6'($)*! /1%0,+-3.5!%- '0,7(#8 /'-9 05! *($3/+'5!)** (%$,-,1#:;

.#<*+5%(*8, $,-,1#% 4,2'- 7#-9 *+/,59",.3(# ./,+5%0+-.**. =13.*59(, 

13"137,-3((#%;&'($)**;/,".,5!>-;"(3<*-%59(,;'/1,+-*-9;0359(%8?%% /1,%$-*1,.3(*%.

 +% /1,21344# (3 !"#$%;@ 0,5A(# *4%-9 &'($)*>, $,-,13! +,0%1A*-;

$,0, *+/,5(!%4#8 . /%1.'> ,<%1%09 . B+-359(#% /,0/1,21344# (3 !"#$% C 

/,0$5><3>-+! $ 253.(,8 &'($)**. C3$*4 ,713",4, 4%:3(*"4 /,00%1A$* &'($)*8 

!.5!%-+!;,+(,.(#4;.;/1,21344*1,.3(**;(3;!"#$% C.

4.1 B7D!.5%(*%;&'($)*8
6,143- ,7D!.5%(*!:

return_type  function_name(parameter1, parameter2, 

...) { 

command_list 1; 

.................... 

.................... 

command_list n; 

}

function_name -;*4!;&'($)** 

return_type - -*/  03((#:E;;.,".13F3%4#:;;&'($)*%8. ; ;;G-,8;;&'($)**; 

$,43(03 return(value) *+/,59"'%-+! 05! /%1%+#5$*;1%"'59-*1'>F*:;03((#:.  C*/#;

/1*(*43%4#:;*;/%1%+#53%4#:;03((#:;0,5A(#;+,./303-9. 6'($)**;7%" .,".13F3%4#: 

03((#: 0,5A(#;+,0%1A3-9;Hoid . return_type.

=3134%-1 - G-, 03((#%, /%1%03.3%4#% . &'($)*>. I%$,-,1#% &'($)** 

-1%7'>- 4(,2, /3134%-1,., (%$,-,1#% &'($)** 137,-3>- 7%" /3134%-1,.. J+5* 

/3134%-1#;(%;-1%7'>-+!, (%,7:,0*4,;'$3"#.3-9 void.

command_list 1...command_list n - -%5, &'($)**, +,0%1A3F%% .+% 

(%,7:,0*4#%;$,43(0#. K,43(0#;13"0%5!>-+!;-,<$,8;+;"3/!-,8.

L53.3 4
M*75*,-%$3;&'($)*8;(3 !"#$% @

«253.('>N



32 MicroCamp : ATmega8

4.2  !"#$%&'()*'+!,) -./"0$$
1%2 -./"0$$, '345+(2//62 + &7'87!992 /! 5*6"2 : 9'8., 

36,) +6*+!/6 + ;8(!+/'<; -./"0$$. =7$ +6*'+2 -./"0$$ 7!*7!3',>$" ?'(@2/#

."!*!,) $95 -./"0$$ $ +%2 &!7!92,76A "','762 /2'3B'?$96 ?!//'< -./"0$$C#

D!//62A#"','762#&272?!E,%5#+%29#&!7!92,7!9#"!@?'<#-./"0$$#/!*6+!E,%5  “F78.92/,”.

16*'+#-./"0$$#&7'$*+'?$,%5 %(2?.EG$9 '37!*'9:

function_name (agument1, agument2,...)

function_name- #$95#+6*6+!29'<#-./"0$$.

agument  -  ?!//62A#&272?!+!2962 ', &!7!92,7'+#-./"0$$. H%($ . -./"0$$ 

/2, &!7!92,7'+, ,' !78.92/,6#,!"@2 /2 ,723.E,%5.

=7$927 4-1

void tone  ( void ) 

{ sound (3000,1 00); // -./"0$5#82/27!,'7! *+."!;

                   // 82/27$7.2, %$8/!( 3 "I0 /! 0.1 %2"./?6 

sleep (1000);      // *!?27@"! /! 1 %2"./?.

sound (3000,100);   // -./"0$5#82/27!,'7! *+."!

                  // 82/27$7.2, %$8/!( 3 "I0#/! 0.1 %2"./?6

} 

   

 !"# $%&'(') $*+,#* %-./01#)+/234)&5++26one.. 78'234)&5+/ )# 0%(0*'9'#8 *#(41:8'8%02+2)# 

8*#-4#8 $'*',#8*%0. 78'234)&5+/2;#)#*+*4#82<+;)'12<2='<8%8%> 3 &?5 <2@1+8#1:)%<8:A  0.1 <#&4)@! 

+ $%08%*/#8 #;%2=#*#(  1 <#&4)@4B.

784234)&5+A2,%C)%2+<$%1:(%0'8:202;1'0)%>2<1#@4A9+, %-*'(%,D:

void main() 

{

................  1A-!#2+)<8*4&5++ 

tone() ; 0!(%0234)&5++ 6one       

...............  1A-!#2+)<8*4&5++ 

}

 'C)%: @1/ *'-%8! E8%>234)&5++2)#%-F%@+,% $%@&1A=+8:  2 -+-1+%8#&+20 $*%;*',,4; sound.h + sleep.h

G*+,#* 4-2

void tone(unsigned int delay) 

{ 

     sound(3000,100); //

// 

// 

// 

;#)#*'5+/ (04&';

sleep(delay); // ('@#*C&' )' ('@'))4A 0#1+=+)4H2
sound(3000,100); // ;#)#*'5+/ (04&';

}

78%8 $*+,#* %81+='#8</ %8 $*#@!@49#;% 0234)&5++ Sleep. I1/234)&5++2)#%-F%@+, $'*',#8*

"delay", &%8%*!>2%-./01#) 0234)&5++ 6one @1/ ('@')+/ 0*#,#)+2('@#*C&+ 0 ,+11+<#&4)@'F..
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4.3  !"#!$%&'(

 !"#!$%&'()*)+%$ ,(-#. /$0&12(3!- $045 !#! 4&/'$#6'$ /7$2!7 ,54'8!-. . 9":;4$.)

4(<=(4!&)"!"#!$%&'!)$%1(2(&%)4(<4(;&4!&)/$0&12(3!7/>)=)4&-),54'8!-.

?#> !/@$#6<$=(4!> "!"#!$%&'! 1(<1("$%;!' 0$#2&4 && $"A>=!%6 = <(B$#$='& 

B#(=4$- @1$B1(CC: 4( ><:'& C. ?#> '$11&'%4$- 1("$%: "!"#!$%&'! 4&$"7$0!C$ 

@1(=!#64$)<(0(%6)@5%6)')&&),(-#5)@1!)/$<0(4!!)@1$&'%( AVR Studio.

4.3.1 D(')/$<0(%6)"!"#!$%&'5

E(-# "!"#!$%&'! @$0$"&4 @1$B1(CC& 4( ><:'& F <( !/'#G;&4!&C %$B$. ;%$ = 4&C)

$%/5%/%=5&% B#(=4(> ,54'8!>. H$/#& 4(@!/(4!> '$0$=  !7 4&$"7$0!C$ /$71(4!%6 '(' ,(-# 

/)1(/I!1&4!&C .h. J(@1!C&1. /$<0(0!C)"!"#!$%&'5; led1.h.

J&$"7$0!C$)=:@$#4!%6)/#&05G3!& I(B!:

(1) F$<0(%6)4$=:-),(-# File  New File.

(2) J(@!/(%6)'$0:),54'8!! Blink:

void sleep(unsigned int ms) 

{ 

unsigned int i,j; 

for(i=0;i<ms;i++) 

for(j=0;j<795;j++);

} 

void blink(unsigned int cnt) 

{ 

unsigned int _cnt=0; 

DDRC |= _BV(5); //  !"#$%&'"( PC5 )#)*&+,%-

while(_cnt < (cnt*2)) // ./%&0/)#*!10"1')#

{

PORTC ^= _BV(5); // '$&0/!'2*3'"# PC5

sleep(300); // .# 4# 0.3 !0) $-+

_cnt++; 

}

}

(3) F$71(4!%6),(-# File  Save As... J&$"7$0!C$)/$71(4!%6)'('),(-# .h. 

 !"#!$%&'( led1.h B$%$=()')!/@$#6<$=(4!G.
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4.3.2  !"#$%&#'()*+,-*-$*#.+/*

0#!$+,!#&1()*2,3(4$(,-*-$*#.+/*  5(&5(-#.6*/,7#8+.,'9&9'(.%,'!+,3:)/;**<,

!#1+58(=*+!2,',)+4<,"#!$+,"#1/$>6+)*2 -*-$*#.+/* ',&(?#$#'/+,"5#?5(779 C.

#include  <library_filename> 

*$*

#include  “library_filename”

@#7()1( #include "#7#?(+.,"5#?5(77+ C *!"#$%&#'(.%,3:)/;**< 

!#1+58(=*+!2,',-*-$*#.+/+.

(1) A#&1(4.+,)#'94,"5#+/.; test_lib

(2) B'+1*.+,!$+1:>=*4,/#1 C ',#/)+ test_lib.c

#include <in_out.h> // !.()1(5.)(2,-*-$*#.+/(

#include <led1.h> // "#$:6+)*+,3:)/;** blink *&,-*-$*#.+/*

void main() 

{ 

blink(10); // 7*?):.%,!'+.#1*#1#7 LED 10 5(&

}

 !"#$%"& :

05#?5(77(  test_lib *!"#$%&:+.  2 3(4$( -*-$*#.+/ . C1)( -*-$*#.+/( !.()1(5.)(2 1$2 

/#)3*?:5*5#'()*2 "#5.#'
 

7*/5#/#).5#$$+5(  ATmega8  (in_out.h). D5:?(2 -*-$*#.+/(  led1.h !#&1()(,

)(7* . E*-$*#.+/(  led1 !#1+58*.  2 3:)/;** ; blink *  sleep(). F:)/ ;*2, blink )(!.5(*'(+. "#5., PC5 /(/,

'9G#1  1$2 :"5('$+)*2 !'+.#1*#1#7 LED  * 3#57*5:+. )( '9G#1+   $#?*6+!/*+ "1" * "0" . F:)/;*2 sleep() 

#"5+1+$2+. "(:&9 "5* :"5('$+)** !'+.#1*#1#7  LED. F:)/;*2 blink  #.5(-(.9'+. &(1())#+, 6*!$# 5(& .

(3) H(1(4.+,":.%,/,3(4$:,-*-$*#.+/*  led1.h ',7+)>  Project  Configuration Options.

(4) A/#7"*$*5:4.+,"5#+/.. D#$8+),-9.%,!#&1(),3(4$  test_lib.hex.

(5) H(?5:&*.+,3(4$  test_lib. hex ',7*/5#/#).5#$$+5 .

(6) I(-$>1(4.+,5+&:$%.(..

A'+.#1*#1 LED )(,'9'#1+  PC5  7*/5#/#).5#$$+5(  ATmega8 7*?)+.  10 5(&

05*7+5,JKL
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4.4  !"#$%&''#($")!$")*+)&,,!)*-&'!!$'& C

.)!$")*+)&,,!)*-&'!!$'&$/0#12 3$- WinAVR ,*+45$6#57$!8"*970*-&'# 

892%4:;!2$5!"#$%&''#(<

 !"$%&''#( =&0,2)

char 8-6!5$>29*?!892''#@ 8*$0'&1*,. A5 -128 %* +127.

unsigned char 8-6!5 >29*?!892''#@$620$0'&1&. A5 0 %* +255.

int 16-6!5 >29*?!892''#@$8*$0'&1*,. A5 -32,768 %*$BCDE7.

unsigned int 16-6!5 >29*?!892''#@$620$0'&1&. A5 0 %* +65535.

long 32-6!5 >29*?!892''#@$8*$0'&1*,.

A5 -2,147,483,648 %* +2,147,483,647.

unsigned long 32-6!5 >29*?!892''#@$620$0'&1&.

A5 0 %* +4294967295.

long long 64-6!5 >29*?!892''#@ 8*$0'&1*,.

A5 -9223372036854775808 %* + 9223372036854775807. 

unsigned long long 64-6!5 >29*?!892''#@$620$0'&1&.

A5 0 %* +18446744073709551616. 

float and double 32-6!5 8$"9&-&:;2@$0&"/5*@F

arrays G)4""&$%&''#($!9!$"2)2,2''#($*%'*+*$5!"&,

()&'/;!(8/$-$8,2H'#($&%)28&(.

pointers I1&0&529!$%9/$0&%&'!/$&%)28&.

structures G)4""&$%&''#($!9!$"2)2,2''#($)&0'#($5!"*-.
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4.5  !"#$%&'"(!")$*!+','+-&.$ C

/0%1!)+#02 WinAVR 1033$24!,5$# 3 "!"#$%&'"(!")$*!+ ,'120625%%57 C.

1. 8$"+#!(*&$'(!")5

2. 8,0!(*&$'(!")5. 902%5# 0bBBBBBBBB. :3$";, B <#0 0 !)! 1

3. =$"#*53>5#!2!(*&$'(!")5. 902%5# 0xHHHHHHHH. :3$";, H 12!*!%5$# 

-*5($*!+ 0...9, A...F.

Д,0!(*0$ ,0";%!25-2+3*0$'(!")0 0b10010010 "00#,$#"#,?$# 146 ,'3$"+#!(*0@ "!"#$%$ . 

A&(!")+$#"+: 

Д,0!(*0$'(!")0'BCDE!#; 0b1111010011101101 "00#,$#"#,?$# 62701 ,'3$"+#!(*0@'"!"#$%$. 

В&(!")+$#"+: 

Ш$"#*53>5#!25-2+3*0$'(!")0; 0xFF "00#,$#"#,?$# 255 ,'3$"+#!(*0@'"!"#$%$. 

В&(!")+$#"+: ! ,'3,0!(*0@'"!"#$%$. 

Ш$"#*53>5#!25-2+3*0$'(!")0; 0x31 "00#,$#"#,?$#  49 ,'3$"+#!(*0@'"!"#$%$. 

В&(!")+$#"+: ! ,'3,0!(*0@'"!"#$%$. 

4.6 FEG+,)$*!$'1$2$%$**&7

FEG+,)$*!$'1$2$%$**&7','120625%%57'*5 C WinAVR "00#,$#"#,?$# 120625%%!20,5*!H 

*5 IJKLDM. 902%5#'0EG+,)$*!+: 

type variable_name;
:3$";

type #!1'35**&7'2$-?);#5#5 variable_name  !%+'

1$2$%$**0@ :

N2!%$2'ODP

N2!%$2'ODQ

N2!%$2'ODR

N2!%$2'ODBS
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int a; //  !"#$%&'(&)*&% +(,%&'' -).&/&0&'' -)1)

long result; //  !"#$%&'(&).&/&0&'' -)result)212)3(.)lon4)

float start; //  !"#$%&'(&).&/&0&'' -)start)212)3(.))float

int x,y; //  !"#$%&'(&)56*&% +(,%&''78).&/&0&''789 ))x)()y:)

float p,q,r; //  !"#$%&'(&)3).&/&0&''789)p,)q)()r.);(.)<1''78)float.

;12=& ./() !"#$%&'(().&/&0&'' -)0 =' )>1<1$13?)&&)'1+1%?' &)>'1+&'(&9

int x=100; // @!"#$%&'(&).&/&0&'' -)A . )

// B&/&0&''1#)3(.1)CDE),)'1+1%?'70)>'1+&'(&0))100:)

int x=15,y=78; // @!"#$%&'(&).&/&0&''78 )x) () y :)

// ;(.)<1''78 )Cnteger) ()'1+1%?'7&)>'1+&'(#)

// x=15)()y=78.)

long p=47L,q=31L; // @!"#$%&'(&).&/&0&''78 )p) () )F .) ;(.)<1''78)lon4)

// ()'1+1%?'7&)>'1+&'(#)p=47)()q=31.

4.7 Преобразование типов данных

Формат преобразования

(type)variable

З дес ь type - желаемый тип данных результата  

variable - переменная, которой необходимо преобразовать тип данных 

Пример  4-11

int x=100; 
// @!"#$%&'(&).&/&0&'' -)A)212 integer ()./(,$ &'(&)>'1+&'(#)100:)

float y=43.67,z; // @!"#$%&'(&).&/&0&''78 )y)()z)212)float)()./(,$ &'(&)y)=)43.67.

z = y+(float)x ; // B/(,$ &'(&) z)=) y) +)x.

// B&/&0&''1#)x)(,8 <' )(0&&3)3(.) CDE.

// G&)'& !8 <(0 )./& !/1> $13?)$ ) float) 2 01'< -) ( float)x.

// H&>I%?313) z)=) 143.67.

int a=50; // @!"#$%&'(&).&/&0&'' -)a)212)CDEJ4Jr)()>1<1'(&

// '1+1%?' K )>'1+&'(#)50.

long b=23L,c; // @!"#$%&'(&).&/&0&''78)b)()c)212)long)()>1<1'(&)L)=)5M:)

c = b*(long)a; // B/(,$ &'(&) c) =) b) * ) a.

// B&/&0&''1#)a)(,8 <' ) CDE:)G&)3(.) 3%(+1&3,#) 3)b)()c.

// ) G&)'& !8 <(0 )2 '$&/3(/ $13?)$)3(.) long) 2 01'< -:

// (long)a

// H&>I%?313)c)=)1150.

:)

Пример  4-12
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4.8  !"#$"%&%'%((#)$*+'"!,-.+&/ WinAVR

4.8.1 0/11!2#

4.8.1.1 34(+'%&(#%$'/11!2#

34(+'%&(#5$'/11!2$+67-2,-%.1-$1,%489:!' 

+6&/;+' : type name[size];

<4%1=> 

type -$.!"$4/((#)$?,%'%(.+2$'/11!2/ 

name -!'- '/11!2/$

size -$&/;'%&$'/11!2/ (+"@!-)

A+1.8"$* ?,%'%(./'$'/11!2/$"&+!;2+4!.1-$1,%489:!'$+6&/;+' : 

name[index]

<4%1= index -$/4&%1 ?,%'%(./$'/11!2/. B.+.$"/&/'%.&$'+C%.$6#.=$D!1,+'$!,! 

"%&%'%((+5, (+$4+,C%($+6-;/.%,=(+$6#.=$@%,+D!1,%((#'. 

Пример  4-13

367-2,%(!% : 

char arr[4];

B.+$;(/D!.E$D.+ arr '/11!2$"%&%'%((#). 1+4%&C!. 4 ?,%'%(./ :    

arr[0]  "%&2#5$?,%'%(.$'/11!2/$1$!(4%*1+' 0             

arr[1] : 2.+&+5$?,%'%(.$'/11!2/$1$!(4%*1+' 1               

arr[2] :  .&%.!5$?,%'%(.$'/11!2/$1$!(4%*1+' 2             

arr[3] : D%.2%&.#5$?,%'%(.$'/11!2/$1$!(4%*1+' 3           

arr[0] arr[1] arr[2]  arr[3] - "%&%'%((#%$$$.!"/ char. F/;'%&$*/C4+5$"%&%'%((+5 1

6/5.  /*!'$+6&/;+'E$4,-$+67-2,%(!-$'/11!2/$"%&%'%((#) arr .&%68%.1- 4 6/5./$"/'-.!.
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 !"#$! 4-14

char dat[8] = {1,3,5,7,9,11,13,15} ;

%&'(')*+,-$."$(#/00",/ dat  1(.$# 8 2-$#$.&',3(4'&'!5#(6!"0,'$.5(7./8$."+:

dat[0] = 1; 

dat[1] = 3; 

dat[2] = 5; 

dat[3] = 7; 

dat[4] = 9; 

dat[5] = 11; 

dat[6] = 13; 

dat[7] = 15;

9'0&:6(4 2-$#$.&/#(#/00",/(#';$&(6!'"7,'<"&=0+(0-$<:>?"#(')!/7'#@

char i , j ; 

i = 3; 

j = dat[i]; // j = dat[i] ==> j = dat[3] ==> j = 7

/* A$7:-=&/& */

 !"#$! 4-15

char dat[4] = “ abcd” ;

%&'(')*+,-$."$(#/00",/ dat  1(.$# 4 2-$#$.&/3(4'&'!5#(6!"0,'$.5(7./8$."+: 

dat[0] = ‘a’; 

dat[1] = ‘b’; 

dat[2] = ‘c’; 

dat[3] = ‘d’;

9'0&:6(4 2-$#$.&/#(#/00",/(#';$&(6!'"7,'<"&=0+(0-$<:>?"#(')!/7'#@ 

char i , j // j = dat[i] ==> j = dat[3] ==> j = ‘d’

/* A$7:-=&/& is j = ‘d’ */

B/00",(#';$&()5&=(C-')/-=.5#("-"(-'4/-=.5#. D.(#';$&("06'-=7',/&=0+(,(4/8$0&,$ 

6/!/#$&!/(<-+(6$!$</8"(</..5E(,(F:.4G">.
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4.8.1.2  !"#$%&'$(#)**+!'

 !"#$%&',(#)**+!(-./0!10$2*0(*1$3"45+#(-.%)6-#: 

type name[x][y];

73$*8:  

type - тип данных переменных массива

name -(+#0(#)**+!)

x - 9+*1-(*2%-:(#)**+!)

y - 9+*1-(*2-1.;-!(#)**+!)

<%+#$%:

int a[2][5];

=2-(-./0!1$&+$(3!"#$%&->-(#)**+!) “a”. ?&(*-3$%@+2(AB(;$1-9+*1$&&'C 

D1$#$&2-!.

a[0][0], a[0][1], a[0][2], a[0][3], a[0][4] ,

a[1][0], a[1][1], a[1][2], a[1][3], a[1][4] 

=1$#$&2'(#)**+!)(&)6&)9)42*0(*1$3"45+#(-.%)6-#:

int menu[3][4] ={{1,3,4,9} , {2,8,0,5}};

E(%$6"182)2$(F-1"9+# : 

menu[0][0] = 1 menu[0][1] = 3 menu[0][2] = 4 menu[0][3] = 9

menu[1][0] = 2 menu[1][1] = 8 menu[1][2] = 0 menu[1][3] = 5

menu[2][0] = 0 menu[2][1] = 0 menu[2][2] = 0 menu[2][3] = 0
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  !"#$"%&&%'()% *+,-. / 01* -#&!21*3#"% Win AVR !"2&.)*435*(3"2(32!% 

#!."%3#"#6:  %"27&.328.5-2., 1#$28.5-2. 2(923#6,..

5.1 :"27&.328.5-2. #!."%3#",

;3%($"<!!%(#!."%3#"#6(5#0."=23(6(5.9.(51.0<4>2.:

?!."%3#" @)%8.)2.

+ /1#=.)2.

-  ,823%)2.

* A&)#=.)2.

/ B.1.)2.

% ?53%3#-(#3(0.1.)2*

++ A6.128.)2. )% 1

-  - A&.)CD.)2. )% 1

+= E"29%623C - 3.-<>.&< +)%8.)24 !.".&.))#F

- =  ,8.53C(2+ 3.-<>.$#(+)%8.)2*(!.".&.))#F

*= A&)#=23C )% 3.-<>.. +)%8.)2. !.".&.))#F

/= G%+0.123C )% 3.-<>.. +)%8.)2. !.".&.))#F

%= ?53%3#-(#3(0.1.)2*(3.-<>.$#(+)%8.)2*(!.".&.))#F

5.1.1 /1#=.)2. (+) 2 6,823%)2. (-)

E"2&." 5-1

int  a = 12;

a = a + 3;

G.+<1C3%3

B.F5362.: 6)%8%1. a = 12. H(!.".&.))#F a !"29%61*.35* 3 2(".+<1C3%3(5#'"%)*.35*(6 a.

I1%6% 5 

?!."%3#", -#&!21*3#"% WinAVR

:
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 !"#$! 5-2

int  a = 12;

a = a - 3;

%$&'()*+*,

-$./*0"$,102+3+($  a = 12. 4&15$!$#$226. a 073"*+$*/8 3, "1!$&'()*+*1/69!+28$*/8101

5$!$#$226. a.

5.1.2 -$($2"$ / " %

%+&2":+101"/56()&60+2""1;*"9165$!+*6!601&+<(=3+$*/8101/($>'=?$#,

1. /  >$($2"$1>0'913"/$(1/1:$(63"/($227#1!$&'()*+*6#.

2. % >$($2"$1>0'913"/$(@1!$&'()*+*6#180(8$*/81:$(63"/($227.16/*+*6<16*1

>$($2"8.

П!"#$! 5-3

int  x , y , z;

x = 10;

y = x/3;

z = x%3;

%$&'()*+*,11A1B1C1 "  z = 1 

-$./*0"$,1

y = x/3; y = 10/3 :$(63"/($227.1!$&'()*+*

z = x%3; z = 10%3 !$&'()*+*1D16/*+*6<16*1>$($2"8

5.1.3  E5$!+*6!7 ++ "  - - 

Пример  5-4

int  y = 5;

y++;

%$&'()*+*, 1A1B1F1

-$./*0"$, 02+3+($ 1A1B1GH1I+*$# 1AJK1B1F1"1/69!+28$*/8101AH1I>$/)  <6#+2>+1AJJL1

!+M6*+$*1+2+(6N"3261A = A + 1.

П!"#$! 5-5

int  y = 

5; 

y - -;

%$&'()*+*,1A1B1O1
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5.1.4   !"#$%&#' += (  - =

 !"#$%&#')#$*&%$+%),-"./+0(1)&*#$2&1:

y+=a; ."3,%4/"%)$5$-&6(75& y = y + a

y-=a; ."3,%4/"%)$5$-&6(75& y = y - a;

8#(1"# 5-6

int  x = 100; 

x += 10;

9"2/-:%$%;  x = 110

5.1.5  !"#$%&#' *= , /= ( %= 

 !"#$%&#')#$*&%$+%),-"./+0(1)&*#$2&1:

y *=a; ."3,%4/"%)$5$-&6(75& y = y * a; 

y /=a; ."3,%4/"%)$5$-&6(75& y = y/a; 

y %=a; ."3,%4/"%)$5$-&6(75& y = y%a;

8#(1"# 5-7

int  x, y, z; 

x = y = z = 120; 

x *= 4; 

y /= 4; 

z %= 4;

9"2/-:%$%;  x = 480 , y = 30 (  z = 0
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5.2  !"#$%&'#%(!)%*+,!*-

.%/012,+,!3(4%5&,6#7(,+'#8(!)%*+,!*!6(7617%,&7 “1” 6(&10$+%(#&,#99!&,#(# “0” 6(

&10$+%(1!:9!&,#(0&1!6#7. ;)%*+,!*-(*+<!,+=,(&1%40=>#3(!<*+/!3:

;)%*+,!* ?9+$%9#%

== .+69!

!= @%(*+69!

> A!12B%

< C%92B%

>= A!12B%(#1#(*+69!

<= C%92B%(#1#(*+69!

! @D

&& E

|| E E

F*#3%* 5-8

G%5&,6#%    H!&,!79#%      .%/012,+,(

,+'('+' 0xA0 = 10

5.2.1  !"#$%&#' ! , &&  ( ||

 !"#$%&# ! ()*) +",-%./"%0-1"+/23(40&5#$6&47

8",-%.(" 9"6/1:%$%

! false true(1)

! true false(0)

Р"6/1:%$%&40+",-%.(;0&!"#$%&#$0)*0;.1;"%-;0(<."#-(;0.=&+<&>&0

6<$?"<(;.  !"#$%&# &&(@) +",-%./"%0-1"+/23(40&5#$6&47

8",-%.(" 9"6/1:%$%

false && false false(0)

false && true false(0)

true && false false(0)

true && true true(1)

9"6/1:%$%&4 @ ;.1;"%-; false, "-1(0&+<&0(1(0&5$0/-1&.(;01&A<'.
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 !"#$%&# ||('(') )"*+%,-"%.+/")-0123.&4#$5&36

                        7"*+%,2" 8"5-/9%$%

false || false false(0)

false || true true(1)

true || false true(1)

true || true true(1)

8"5-/9%$%&3.)"*+%,2:.&!"#$%&#$.'('.:,/:"%+: true, "+/2.&);&.2/2.&4$.

-+/&,2:.2+%2;;<=

>#23"# 5-9

2

7"*+%,2" ?&+%&:;2" 8"5-/9%$%

 !"#"!"

2/2

2/2

7"*+%,2" 8"5-/9%$%

2
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5.3  !"#$%&'#(&)*"#)%
+(&)*"#)%')*,#"*-"'./&01-2!3'#,)*4#35

+(&)*"#) 67*8&7!&

~ 97$&).!:',!"*

&  !"#$#&'9

|  !"#$#&'9;9

^  !"#$#&'!.</-8*-2&&'9;9

<< =0$!>'$/&$#

>> =0$!>'$()*$#

<<= =0$!>'$/&$#'!'.#?)*7&7!&')&41/@"*"*'$'(&)&3&77#A

>>= =0$!>'$()*$#'!'.#?)*7&7!&')&41/@"*"*'$'(&)&3&77#A 

&= +(&)*B!:'9'!'.#?)*7&7!&')&41/@"*"*'$'(&)&3&77#A

|= +(&)*B!:'9;9'!'.#?)*7&7!&')&41/@"*"*'$'(&)&3&77#A'

^ = +(&)*B!:'!.</C'9;9'!'.#?)*7&7!&')&41/@"*"*'$'(&)&3&77#A'

5.3.1 D)!3&7&7!&',!"#$%?'#(&)*"#)#$
+(&)*"#) ~ 0&A."$1&"'./&01-2!3'#,)*4#35'

E&A."$!& F&41/@"*"

~ 0 1

~ 1 0

+(&)*"#) & 0&A."$1&"'./&01-2!3'#,)*4#35 

E&A."$!& F&41/@"*"

0 & 0 0

0 & 1 0

1 & 0 0

1 & 1 1

+(&)*"#) | 0&A."$1&"'./&01-2!3'#,)*4#35 

E&A."$!& F&41/@"*"

0 | 0 0

0 | 1 1

1 | 0 1

1 | 1 1

+(&)*"#) ^ 0&A."$1&"'./&01-2!3'#,)*4#35

E&A."$!& F&41/@"*"

0 ^ 0 0

0 ^ 1 1

1 ^ 0 1

1 ^ 1 0
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 !"#$! 5-10

%&'(:

int x,y,result1,result2,result3,result4; 

x = 0x9C; 

y = 0x46;

)&*+",$-!$./01,&,:

result1 = x&y;

result2 = x|y;

result3 = x^y;

result4 = ~x;

2$3$'"$:

4'&5&0$-6!$(7!&./$#-89$-.'&5$'":-8-+8("5';*-<(!#&,.

6(,(#/=-5,(-!&.!:+'(9,1 16-7",

" 0 "

" 0 "

" 0 "

>'8$!9":-89$?-7",
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5.3.2  !"#$%&&'(&)*+*,*'-.+&,$

/')$0&1'*!"#$%&21'3"*(1*.&4*'*!#"."52)6'3$'0$0*"'7&-5*'(&)'!#*&8+*.&)-2'-.+&, :

dat = dat<<4;

9)*'83$7&):'7)*'!"#"4"33$2 dat -.+&,$")-2'+5"+*'3$';'(&)$:'&'#"8<56)$) 

-*1#$32")-2'+'!"#"4"33*= dat.

>#<,*='!#&4"#:

dat = dat>>1;

/ ?)*4'-5<7$"'!"#"4"33$2 dat -.+&,$")-2'3$'*.&3'(&)'+!#$+*:'&'#"8<56)$) 

-*1#$32")-2'+'!"#"4"33*= dat.

@#&4"# 5-11

int dat, x1, x2; 

dat = 0x93;

 !#"."5&)"'#"8<56)$)A

x1 = dat<<1;

x2 = dat<<2;

B"C"3&":

dat 0000000010010011

X1 0000000100100110

X2 0000001001001100

(1) x1 #$+"3'-.+&3<)*='+5"+*'3$ 1 (&)'!"#"4"33*= dat. 

D."-6 x1 = 0x0126 &5& 29; +'."-2)&73*4'E*#4$)".

(2) x2 #$+"3'-.+&3<)*='+5"+*'3$ 2 (&)$'!"#"4"33*= dat. 

D."-6 x2 = FGFH;C &5& 588 +'."-2)&73*4'E*#4$)".

@#&4"#  5-12

int  a , b , c; 

a = 0x7A; 

b = 0x16; 

c = 0xFD;

 !#"."5&)"'#"8<56)$)A

a &= 0x3C;

b |= 0x51;

c ^= 0xD0;
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  ! "# :

(1) $%&#'(  a &= 0x3C '))*+ *'*+, * a = a & 0x3C. - )./)0#1) +23#'4#*( 0x7A AND 0x3C # 

')/5%"#*(65 7,4(*%*6+6a. 

8*)6%"%4)9#3"): 

#64 #6

(2) $%&#'(  b |= 0x51 '))*+ *'*+, * b = b |= 0x51. - )./)0#1)6+23#'4#*(60x16 OR 0x51 #6

')/5%"#*(65 7,4(*%*6+ b.

8*)6%"%4)9#3"): 

#64#6

(3) $%&#'( c ^= 0xD0 '))*+ *'*+, * c = c ^= 0xD0. - )./)0#1)6+23#'4#*(60xFD XOR 0xD0 

# ')/5%"#*(65 7,4(*%*6+6 c.

8*)6%"%4)9#3"): 

#64 #6
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  !"!#$% &$'"($ MicroCamp %)"*+# '",-."/ 0",+1/!#%" '+',+"#/0 *,2 ($3($'"#0+4

+ "'51/&+2. 6(/*+ &+) '+',+"#/0$ 57($%,/&+2 7"(#$8+ %%"*$/%9%"*$, 1#/&+/ *$&&9) !4

$&$,":"%9) %)"*"%, '+',+"#/0$ %(/8/&&9) 3$*/(;/0, '+',+"#/0$ 0"&#(",2 8"#"("% +4

%"!7("+3%/*/&+243%50$.

</(/1/&-4'+',+"#/040"87,/0#$:

in_out.h +',+"#/0$4($'"#94!4=+>("%98+47"(#$8+.

sleep.h ?+',+"#/0$4%(/8/&&9)43$*/(;/0

analog.h  ?+',+"#/0$41#/&+24$&$,":"%9)4*$&&9)4!47"(#"%4P0...P4

led.h 4?+',+"#/0$457($%,/&+24!%/#"*+"*"84LED

motor.h ?+',+"#/0$457($%,/&+248"#"("847"!#"2&&":"4#"0$

sound.h ?+',+"#/0$4:/&/($=++43%50$

timer.h ?+',+"#/0$457($%,/&+24#$@8/($8+

 !/ &/"')"*+89/ '+',+"#/0+ *",;&9 )($&+#-!2 % 7$70/ 7("/0#$ +,+ 75#- 0 &+84

*",;/& '9#- 7($%+,-&" 50$3$& % 7("/0#/.  !/ *"7",&+#/,-&9/ '+',+"#/0+ )($&2#!2 %4

7$70/ MicroCamp_include &$40"87$0#A*+!0/4+340"87,/0#$.

B,$%$ 6
?+',+"#/0+4+4!7/=+$,+3+("%$&&9/40"8$&*9 

*,24&$'"($  MicroCamp

?
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6.1  !"#$%&'(')*)+*!,-.- in_out.h

6.1.1 /0$.1*2'3,-$*2'1*45!(&6'7!5,!(

in_b  : 40$.1*2'3,-$*2'7!5,# B

in_c : 40$.1*2'3,-$*2'7!5,# C

in_d : 40$.1*2'3,-$*2'7!5,# D

/!5"#,'40$.1**:

char in_a(x) 

char in_b(x) 

char in_c(x) 

char in_d(x)

8#5#"-,5:

x - !75-%-+2-,'$!"-5'*97!+:;0-"!<!'7!5,#. =$#3-$*-'!, 0 %! 7.

>!;(5#?#-"!-';$#3-$*-:

“0” *+* “1”

85*"-5 6-1

char x=0; //  @)A2(+-$*-'7-5-"-$$!B x

x = in_b(2); //  C,-$*-';$#3-$*2'9'7!5,# PB2 *';#7*9:'( x

Пример  6-2

char x=0; //  @)A2(+-$*-'7-5-"-$$!B x

x = in_d(4); //  C,-$*-';$#3-$*2'9'7!5,# PD4 *';#7*9:'( x

85*"-5 6-3

#include <avr/io.h> //  8!%.+D3-$*-'9,#$%#5,$!B')*)+*!,-.*'5#)!,&'9'7!5,#"*

#include <in_out.h> //  8!%.+D3-$*-')*)+*!,-.*'.!$,5!+2'7!5,!(

#include <sound.h> //  8!%.+D3-$*-')*)+*!,-.*'4!5"*5!(#$*2';(0.#

void main()

{

while(1)

{

if (in_d(2)==0) //  85!(-5.#'$#E#,*2'.$!7.* SW1
{

sound(3000,100); //  /!5"*5!(#$*-';(0.#'75*'$#E#,** SW1

}

}

}
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6.1.2  !"#$%&'()*%+%',)""-.'/'*012

32)'4!"#$%&'0*15,56&52'*0127'#0"4%8!1%1!52'580'")'/-.0,'%'*0+-6)52'/'"580 

,)""-5. 32)'4!"#$%&'"5'/0(/1)9)52'"%#)#%. *)1):5210/.

out_b : *0+-6#)',)""-.'/'*012 B

out_c : *0+-6#)',)""-.'/'*012 C

out_d : *0+-6#)',)""-.'/'*012 D

 01:)2'4!"#$%%:

out_b(char _bit,char _dat) 

out_c(char _bit,char _dat) 

out_d(char _bit,char _dat)

;)1):521:

_bit - /-<01'"0:51)'*012). =")>5"%&'02 0 ,0 7.

_dat - (),)"%5'/-.0,"080'(")>5"%& “0” %6% “1”.

;1%:51 6-4

out_c(5,0); 
//  ?-,)>)'608%>5+#080 "0" / '*012  PC5

out_d(1,1); //  ?-,)>)'608%>5+#0@ "1" / '*012  PD1

;1%:51 6-5

#include <avr/io.h> //  ;0,#6A>5"%5'+2)",)12"0@'<%<6%025#%'1)<02-'+'*012):% 

//  ;0,#6A>5"%5'<%<6%025#%'#0"2106&'*0120/ 

#include <sound.h> //  ;0,#6A>5"%5'<%<6%025#%'401:%10/)"%&'(/!#)'

void main() 

{ 

while(1) //  B%#6

{

out_d(1,1); //  ?-,)>) " 1" /'*012 PD1. ?#6A>)52+&'%",%#)201'LED2. 

sleep(300); //  =),51C#) 0.3 +5#!",-D'

out_d(1,0); //  ?-,)>) "0" /'*012 PD1. ?-#6A>)52+&'%",%#)201 LED2. 

sleep(300); //  =),51C#) 0.3 +5#!",-D'

}

}
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6.1.3  !"#$%&'%"()*+%*,(-"%&'."-/)"%&'"-'(01,2)'3,*+-

toggle_b : %"()*+%*,(-"%)'(01,2-'3,*+- B

toggle_c : %"()*+%*,(-"%)'(01,2-'3,*+- C

toggle_d : %"()*+%*,(-"%)'(01,2-'3,*+- D

 ,*4-+'5!"#$%%:

toggle_b(x) 

toggle_c(x) 

toggle_d(x)

6-*-4)+*:

x  - , !"#"$%"&'()*"!'+, )$-./"*)0)' )!&1. 2(13"(+"')& 0 #) 7.

4!+*"! 6-6

toggle_c(5); //  +(5"!&+!)51(+"'.(13"(+%'(1'567)#"' )!&1 PC5

toggle_d(1); //  +(5"!&+!)51(+"'.(13"(+%'(1'567)#"' )!&1 PD1

6.2 8/(9:+%'.1#"!;9+'5'<+<$+)&"9" sleep.h

=&1'<+<$+)&"91',)#"!;+&')#(/'>/(9:+?. =&)'>/(9:+% sleep, +, )$-./"&,% #$% 

.1#"!;9+'(1'.1#1(()"'3+,$)'*+$$+,"9/(#.

:

void sleep(unsigned int ms)

5!"*%'.1#"!;9+'5'*+$$+,"9/(#17. 2(13"(+%')& 0 #) 65,535.

Пример  6-7

sleep(20); //  .1#"!;91'(1'@A'*+$$+,"9/(#'

sleep(1000); //  .1#"!;91'(1'B',"9/(#/

8)!*1&'>/(9:++

41!1*"&!:
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6.3  !"#!$%&'() analog.h: 

*%&+!&)(+(#$,$-./)-/$0$-

6.3.1 1+(#$,$-.&)23+'4!!

5%$ 23+'4!! 6*!%.-(+!7 (+(#$,$-./ 8+(*&+!9. :%&+!& ;<$!8-$0!%67 6 ;$<%$-)

PC0...PC4. 1+(#$,$-.& 6!,+(#. ;<$/$07% 6 (+(#$,$-./ -/$0$- +( 1=> -+3%<! 

?!'<$'$+%<$##&<( ATmega8. @(8<&A&+!& ;<&$"<(8$-(%&#7 10-"!%. B./$0+.& 8+(*&+!7)

#&C(%)-)0!(;(8$+&)$% 0 0$ 1,023 -)6$$%-&%6%-!!)6)+(;<7C&+!&?)+()-/$0&)$% 0 0$ 5B.

D$<?(%)23+'4!!:

unsigned int analog(unsigned char channel)

>(<(?&%<E

channel -  8(0(&%)+$?&<)-/$0(F

 G+(*&+!7)$%  0 )0$ 4. )H$$%-&%6%-3&% PC0...PC4.

B$8-<(I(&?$&)8+(*&+!&:

:!6#$);$6#&);<&$"<(8$-(%&#7)1=>, -)0!(;(8$+&)$% 0 0$ 1,023 -)0&67%!*+$9 

6!6%&?&.

><!?&< 6-8

int adc_val=0; // $;<&0&#&+!&);&<&?&++$9)0#7)/<(+&+!7)<&83#J%(%(

adc_val = analog(0); // *%&+!&)!8)(+(#$,$-$,$);$<%( 0 (PC0) !)8(;!6J)- adc_val.

6.4 D3+'4!7)?!,(+!7)6-&%$0!$0()-)"!"#!$%&'& led.h

K( ;#(%& MicroCamp 36%(+$-#&+. 2 6-&%$0!$0( +( ;$<%(/ PC5 (LED1) ! PD1(LED2). 

L!,(+!& 6-&%$0!$0( - ;<$6%(7 23+'4!7, '$%$<(7 -.-$0!% - ;$<% “0” ! “1” ;$$*&<&0+$. 5%3)

23+'4!M)?$C+$)!6;$#J8$-(%J)6$-?&6%+$)6)0<3,!?!)23+'4!7?!)!8)"!"#!$%&'! led.h.

led1_on() : -'#M*!%J)?!,(+!& LED1 (PC5)

led1_off() : -.'#M*!%J)?!,(+!& LED1 (PC5)

led2_on() : -'#M*!%J)?!,(+!& LED2 (PD1)

led2_off() : -.'#M*!%J)?!,(+!& LED2 (PD1)

><!?&< 6-9

void main() 

{  

  led1_on(); 

//   LED1 "30&%)?!,(%J)0(C&);<!)8(-&<A&+!!)$6+$-+$9);<$,<(??.

}
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6.5  !"#!$%&'()'$*%+$#,)-$%$+$. motor.h

6.5.1 /0*'1!!)02+(.#&*!,)-$%$+(-!

3%!)/0*'1!!)!42$#5607%4,)8#,)'$*%+$#,)-$%$+$.)2$4%$,**$9$)%$'()2+!)2$-$:! 

2#(%; MicroCamp.

<$+-(%)/0*'1!!:

void motor(char _channel,int _power)

_channel - .;"$+)*$-&+()'(*(#()02+(.#&*!,. =()2#(%& MicroCamp 

04%(*$.#&*$ 2 '(*(#(; 1 ! 2.

_power - 6(8(&%)4'$+$4%5)!)*(2+(.#&*!&).+(:&*!,)-$%$+(.

>!(2(6$*)$% -100 8$ 100.

?4#! 6*(@&*!& 2$#$A!%&#5*$ (1...100), -$%$+ .+(:(&%4, .2&+&8. 

?4#! 6*(@&*!& $%+!1(%&#5*$ (-1...-100), -$%$+ .+(:(&%4, . 8+0907 

4%$+$*0. ?4#! 6*(@&*!& +(.*$ 0, -$%$+ $4%(*$.!%4,, *$ .(# *&)

"#$'!+0&%4,.

Пример  6-10

motor(1,60); // B+(:&*!&)-$%$+(  1 4$)4'$+$4%57 60% 

................ 

motor(1,-60); // B+(:&*!&)-$%$+()1 4$)4'$+$4%57 60% .)$"+(%*07)4%$+$*0

motor(2,100); // B+(:&*!&)-$%$+( 2 4)2$#*$C)4'$+$4%57 (100%)

6.5.2 <0*'1!,)motor_stop

D4%(*(.#!.(&%4,)8.!9(%&#5)!)"#$'!+0&%4,)&9$).(#.

void motor_stop(char _channel)

_channel - .;"$+)*$-&+()'(*(#()02+(.#&*!,. 3%$%)2(+(-&%+)-$A&% 

2+!*!-(%5 3 6*(@&*!,: 1- 8#,)$4%(*$.'!)-$%$+( OUT1, 2 E)8#,)

$4%(*$.'!)-$%$+( OUT2, ALL E)8#,)$%'#7@&*!,)8.0F)-$%$+$.G

motor_stop(1); // $4%(*$.'()-$%$+( 1

motor_stop(2); // $4%(*$.'()-$%$+( 2 

motor_stop(ALL); // $4%(*$.'()8.0F)-$%$+$.  (1 !) 2).

H(+(-&%+I

Пример  6-11

<$+-(%)/0*'1!!:

H(+(-&%+I

Пример  6-11
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6.5.3  !"#$%& motor_off

'() *!"#$%& %+,-./0!1(+& 2.& -+()"-3#% 3+14 215+(3%5 + 6-(-7)6% % -(#.891"%& 

"),7&:1"%& ") 3+14 3;4-2)4 6-(-7-3. '() *!"#$%& )").-<%9") 0)2)"%8 +#-7-+(% 37)=1"%& 0.

 -76)(>*!"#$%%:

void motor_off()

6.5.4  !"#$%& forward

'()>*!"#$%&>%+,-./0!1(+&>2.&>37)=1"%&>6-(-7)>,-+(-&""-<->(-#)?>+--(31(+(3!8=1<- 

23%:1"%8>7-@-()>3,1712.

 -76)(>*!"#$%%:

void forward(int speed)

speed - -,7121.&1(>+#-7-+(/ 37)=1"%&>6-(-7). A%),)0-">-( 0 2- 100.

6.5.5  !"#$%& backward

'()>*!"#$%&>%+,-./0!1(+&>2.&>37)=1"%&>6-(-7)>,-+(-&""-<->(-#)?>+--(31(+(3!8=1<- 

23%:1"%8>7-@-()>")0)2. 

void backward(int speed)

speed - -,7121.&1(>+#-7-+(/ 37)=1"%&>6-(-7). A%),)0-">-( 0 2- 100. 

6.5.6  !"#$%& s_left

'()>*!"#$%&>,712")0")91")>2.&>!,7)3.1"%&>6-(-7)6%>()#%6>-@7)0-6?>9(- 

,7-%03-2%(+&>,-3-7-(>7-@-()>3.13-.

void s_left(int speed)

speed - -,7121.&1(>+#-7-+(/ 37)=1"%&>6-(-7). A%),)0-">-( 0 2- 100. 

6.5.7  !"#$%& s_right

'()>*!"#$%&>,712")0")91")>2.&>!,7)3.1"%&>6-(-7)6%>()#%6>-@7)0-6?>9(- 

,7-%03-2%(+&>,-3-7-(>7-@-()>3,7)3-. 

void s_right(int speed)

speed - -,7121.&1(>+#-7-+(/ 37)=1"%&>6-(-7). A%),)0-">-( 0 2- 100. 

B)7)61(7C

 -76)(>*!"#$%%:

B)7)61(7C

 -76)(>*!"#$%%:

B)7)61(7C

 -76)(>*!"#$%%:

B)7)61(7C
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6.6 Библиотека формирования звука sound.h

Эта функция используется для задания частоты звукового сигнала, формируемого 

пьезо-излучателем на плате MicroCamp.

 

Формат функции:

void sound(int freq,int time)

Параметр:

freq - задает частоту в Гц.

time - задает время звучания в миллисекундах.

Пример 6-13

sound(2000,500); // формирует сигнал с частотой 2кГц, длительностью 0.5 секунды.

6.7 Функция подсчета времени в библиотеке timer.h

6.7.1 Функция timer_start

Запуск таймера. После запуска этой функции значение таймера будет сброшено. 

Формат функции:

void timer_start(void)

6.7.2 Функция timer_stop

Эта функция останавливает таймер и обнуляет счетчик. 

Формат функции:

void timer_stop(void)

6.7.3 Функция timer_pause

Эта функция ставит таймер на паузу. Текущее значение счетчика сохраняется. 

Формат функции:

void timer_pause(void)

6.7.4 Функция timer_resume

Запускает счетчик после функции timer_pause. 

Формат функции:

void timer_resume(void)
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6.7.5  !"#$%&'msec

()%*+,-"%.'/"-)."%&'*-01.2-','1%33%4.#!"5-6.

 721-*'8!"#$%%:

unsigned long msec()

97/,2-:-.17.'/"-)."%.:

;"-)."%.',2.1."%','1%33%4.#!"5-6.  !"#$%&&'( “long”.

6.7.6 )*&+,!-#sec

./!0'1%&!2#3&%/2&!-#0%4526%#1#72+*&$%(8

unsigned long sec()

9&%/2&!2#16252&!#1#72+*&$%(.  . !"#$%&&'( “long”.

:6!526 6-14

#include <in_out.h> 

#include <sleep.h> 

#include <timer.h> 

void main() //  ;<%1&%-#"6=>6%55%

{ 

timer_start(); //  9%"*7+#0%4526%

while(1) //  ?27+=&2/&'4#,!+<

{ 

if(msec()>500) //  :6=126+%#3&%/2&!-#0%4526% . 9&%/2&!2#@=<AB2 500?

{ 

timer_stop(); //  C70%&=1+%#0%4526%#!#7@6=7#3&%/2&!-

toggle_c(5); //  D!>%&!2#!&$!+%0=6%#+%E$'2 0.5 72+

timer_start(); //  9%"*7+#0%4526%

} 

} 

}

)=65%0#F*&+,!!:

G=316%H%25=2#3&%/2&!2:
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 !" #$"%" &'()*%"+! ',"-!(.+)-&+ ',($&/+0(+ 1(-,&-&0!,&$$+,0&2 '$"!*

MICROCAMP. 3,( '&)!,&+0(( ,&4&!" 0+&45&6(1" (0!+#,"7(8 90"0(2 ( !+50&$&#(2, 

-&!&,*+ %-$:.":! ;$+-!,&0(-<, ',&#,"11(,&%"0(+, 1+5"0(-< ( &)0&%* 

()-<))!%+00&#& (0!+$+-!". ="4&, Microcamp '&9%&$8+! (9<."!> %)+ ;!( &4$")!(. ?@

0"4&, %5&68! %)+ 0+&45&6(1*+ 6+!"$( 6$8 '&)!,&+0(8 ',&)!&#& 6%(/<A+#&)8 ,&4&!". 

3&$>9&%"!+$> 1&/+! (9<."!> ',&#,"11(,&%"0(+ ( ',(1+0+0(+ 1(-,&-&0!,&$$+,&% ',( 

'&)!,&+0((@,&4&!"@(@,"9,"4&!-+@)&&!%+!)!%<:A+#&@',&#,"110&#&@&4+)'+.+0(8.

B&4&! 0" &)0&%+ 0"4&," MICROCAMP )&6+,/(! 2 1&!&," '&)!&800&#& !&-" ) 

,+6<-!&,"1( 6$8 6%(/+0(8 ( 4 6+!+-!&," 6$8 )4&," (0C&,1"7((. D,+6( 0(5 2 6+!+-!&,"@

-")"0(8 ( 2 (0C,"-,")0*5@&!,"/":A(5 6+!+-!&," 6$8@6%(/+0(8@'&@$(0((.

48:1 1&!&,*@)@

,+6<-!&,&1 x 2

E,<#$"8@&)0&%"
E&/<5 x 1

E&$+)"@)@

F(0"1( x 2

="4&,@)!&+- x 1 ="4&, %(0!&%@(@#"+- x 1

GE@H@6+!+-!&,* x 2 
211 F<,<'* x2 2511 1+!"$$(.+)-(+ 

)!&2-( x 2

3$")!(-&%*+@-,+'$+0(8 (',81*+@( 

<#$&%*+)

E&0!"-!0*+@6+!+-!&,* x 2

3$"!" MicroCamp

D'()&-@6+!"$+2

I$"%" 7 

3&)!,&+0(+@,&4&!"@(9@0"4&,"@JKLMNOPQR
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 !"#$%
1. &%'()*+( #(,-)"./(01-)/0)%0$"2(3% -0)%'()*+(0-40)%0"3- 5"+"#".607%$#(8-+(0$"2(3%0

8#-08"5"9-01:#:8".0;55.

25мм  металлическая стойка

 Две 3мм

 

пластиковые шайбы

;6 <3+%)".-+(05"+"#/0)%0$#:=2"50"3)".%)-- )%08",->--, :$%,%)/(0)%0#-3:)$(0)-?(. 

@-$3-#:A+(0-408#-08"5"9- B(+/#(40.-)+". 3 x 655.

3. C3+%.*+( 3 x 1055 B(#(,0"+.(#3+-D0.0:=2%4 $"?:4% -08#-$#:+-+(05(+%22-B(3$-(03+"A$-

;555 B(#(, '.(082%3+-$"./( 355 1%A!/.

4. <3+%)".-+(0$"?:40)%0$#:=2"(0"3)".%)-(0-0,%E-$3-#:A+(0(=" .-)+%5- 3 x 1055 . 

:$%,%))/408",->-D4.

точки крепления моторов

Место для крепления 

кожуха

Место для крепления 

кожуха

Отверстия для 

крепления стоек
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5.  !"#$%"& $'(" 3x15)) $*+"$&,!"'&*-.#"/ 0123&"&4"+,#, (#3&(%"& 2 5#67/ 3)). 8#49& 

+:+,)'"&*$"+,+6*3&"&4"+,.

6. ;,'!+&3'('"&*+7#*3&"&4"+,#*4*4,<=.+)<*+!(+$#('>* ?&,&@*-+3A+3BC'&*+"$&,!"'B*$ 

-&,&3(&6*?#!"'*,+7+"#. D#4,&-'"&*=#64#)' 3)).

7. ;,+$&,%"&*,#!!"+B('&*+"*3&"&4"+,+$*3+*-+.#. E#!!"+B('&*3+.9(+*!+!"#$.B"% +" 3 3+ 5 )).

8.  !"#$%"&*-.#"< MicroCamp $*4+9<A. ;+34.>?'"&*4#7&.'*3&"&4"+,+$ '*)+"+,+$ 4#4*

-+4#@#(+*(#*,'!<(4& -,#$/6*3&"&4"+,*4 P0F*.&$/6*3&"&4"+,*4 P1).

5#67/ 3)) x 2

$'(" 3 x 15))

G&!"#*4,&-.&('B*0123&"&4"+,+$

E#!!"+B('& +" 3 3+ 5 ))

Красный

Красный

Черный

Черный

Подключение мотора Подключение инфракрасных детекторов

1#7&.% -,#$+=+*3&"&4"+,#

К#7&.%*.&$+=+*3&"&4"+,#

(
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9.  !"#$%&"'"(%)*!+,$%)-!%*.%'"% -)$#'$/0'"1)!$2$(0)'0)*%!%&'%3)#($!$'%)#*!0/0 

/"'($, 3 x 10,, ")403-$3 3,,. 5'0.$4"6'$)*!"-!%*"(%)-!%*.%'"%)#.%/0.

10.  !"#$%&"'"(% "7$4'8($% -!%*.%'"% - -$'98 *!+,$4$ -!%*.%'"+.  !"#$%&"'"(% 84.$/$%)

-!%*.%'"% - ,$&8.1 -$'(0-('$4$ &%(%-($!0 /"'($, 3 x 10,, " 403-$3 3,,.  !"#$%&"'"(%)

*$.86"/:81#+ -$'#(!8-9"1 - -$'98 "7$4'8($4$ -!%*.%'"+.  $/($!"(% ($ ;% # &!84$3 #($!$'<.

11.  $&-.16"(% -02%.= .%/$4$ -$'(0-('$4$ &%(%-($!0 - *$!(8 P2 (PC2), 0 *!0/$4$ 

&%(%-($!0 - *$!(8)P3 (PC3). >#(0/=(% 4 AA 20(0!%3-" / 20(0!%3'<3 $(#%- # $2!0('$3)

#($!$'<)*.0(< MicroCamp. ?%*%!=)!$2$( MicroCamp 4$($/)-)704!87-%)*!$4!0,,<.
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 !"#$"%&'()*+,"-&./#+0.+#/1/&'(+(.+/!0

2(+(.+/!&MicroCamp&"3((+&*4('56756&*8(35:

9#/%.0

:#'".0+/!

;"1#04<#=)&!0>?(3

 !"#$"%&'()*+,"-&./0'(+(1+2!3

./0*(#*2!

4"5#367#8)&!39:(;&

<*#2,2)& '(+(1+2!3& -,6-(+*- & *(#*2!=& 12+2!8)& 2%!('(6-(+& 2+!3>(#"(& *,(+3& ,& "#?!31!3*#2;&

'"3%392#(@&A(+(1+2!&*2*+2"+&"9&./0&*,(+2'"2'3=&12+2!8)&2B6CD3(+&%2,(!E#2*+7&"&?2+20+!3#9"*+2!3=&

%!"#";3FG(52&2+!3>(##8)& ./0*,(+@& H*6"&#(+&%!"#-+252&*"5#363,&#3&,8E2'(&OUT&BC'(+&#"912(&

#3%!->(#"(.&I&*6CD3(&%!"(;3&./0*,(+3,&D(!(9&?2+2+!3#9"*+2!&%!2+(13(+&;36(#71")&"6"&B267J2)&+21=&

,&93,"*";2*+"&2+&"#+(#*",#2*+"&%!"#-+252&*,(+3=&12+2!3-&93,"*"+&2+&!3**+2-#"-&'2&2+!3>3FG()&

%2,(!E#2*+"@&K4(#*2!&LMNLOPPP&;2>(+&"*%26792,3+7*-&#3&!3**+2-#"-E&2+&P@Q&'2&Q@O&*;).

R3&,8E2'(&OUT&#3%!->(#"(&;(#-(+*-&2+& P@O&'2& OI,&;"1!212#+!266(!&MicroCamp&"9;(!"+&

9#3D(#"(&2+&SP&'2&QPTS.

A(+(1+2!&;2>(+&#3E2'"+7*-&,&',CE&*2*+2-#"-E&U

/25'3&1#2%13&#(&#3>3+3,&DATA&%!"#";3(+&9#3D(#"(&"Q"

/25'3&1#2%13&#3>3+3,&DATA&%!"#";3(+&9#3D(#"(&"P",&"&*,(+2'"2'&LEDQ&9352!3(+*-.

 2*12671C&,8E2'#2)&*"5#36&%!"#";3(+&',3&*2*+2-#"-=&'(+(1+2!&-,6-(+*-&$"?!2,8;@&
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#include <in_out.h> 
#include <sleep.h> 
#include <motor.h> //   !"#!$%&'()'$*%+$#,)-$%$+$.)
void main() 
{ 
while(1) //   &/'$*&0*12)3!'# 
{ 
forward(100); //  4.!5&*!&)+$"$%().6&+&7
sleep(1000); //  8(9:();)/&'9*7(.   
backward(100); // 4.!5&*!&)+$"$%()*(:(7
sleep(1000); //  8(9:();)/&'9*7(.
} 
}

<!/%!*=   >;?; 8+$=+(--( C  7#,)7.!5&*!,)+$"$%().6&+&7)!)*(:(7

@(7(*!& ;
 (:$.$&)7.!5&*!&)+$"$%( MicroCamp

@(7(*!& ;?; 4.!5&*!&).6&+&7)!)*(:(7

>;A; B%'+$2%& AVR Studio, /$:7(2%&)*$.12)6+$&'%)!)..&7!%&)6+$=+(--9 C .)/$$%.&%/%.!!)/ 

#!/%!*=$- >;?;A C'$-6!#!+92%&)6+$&'%.

>;AD 8$7'#E0!%&)6+$=+(--(%$+ FG?HII ')6#(%& MicroCamp +$"$%(. J'#E0!%&)+$"$%(. 

@(=+9:!%& HEX?K(2# .)6(-,%L -!'+$'$*%+$##&+(.

>;AM B%'#E0!%&)6!%(*!&)!)$%/$&7!*!%& ISP?'("&#L.

>;AH N/%(*$.!%& +$"$%( *( +$.*9E 6$.&+O*$/%L. J'#E0!%& 6!%(*!& ! *("#E7(2%& :( 

6$.&7&*!&- +$"$%( .  P$"$% MicroCamp *(0*&% 7.!5&*!& .6&+&7. B"( !*7!'(%$+( 

-$%$+$.  "979% /.&%!%L/, :&#&*1- /.&%$-. Q&+&: ; /&'9*79, $"( !*7!'(%$+( !:-&*,% 

3.&%)*()'+(/*12,,,, !)+$"$%)*(0*&%)7.!5&*!&)*(:(7A.

R/#! 6$.&7&*!& +$"$%( $%#!0(&%/, $% $6!/(**$=$ .1S&T %$ *&$"O$7!-$ 

6&+&/$&7!*!%L '("&#! -$%$+$. *($"$+$%)U6$-&*,%L -&/%(-! !#! !:-&*!%L 6$#,+*$/%LV. 

4&#(2%& W%$ 7$ %&O 6$+T 6$'( +$"$% *& "97&% 7.!=(%L/, 6+(.!#L*$. P$"$% "97&% 

6+$7$#5(%L)7.!5&*!&).6&+&7)!)*(:(7)7$)$%'#E0&*!,)6!%(*!,.

,
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#include <in_out.h>
#include <sleep.h>
#include <motor.h>
void main()
{

while(1)
{

while((in_d(2)==1)); //  !"#$!%& '"()(#*+',"!-,* SW1
motor(1,100); // .,%/01"*1 2!#!$( 1 '"('-!%"3/'4,!$!4#&
motor(2,30); // .,%/01"*1 2!#!$( 5'"( 30%
while((in_d(3)==1)); //  !"#$!%&'"()(#*+',"!-,* SW2
motor_off(); // .6,%/01"*1'2!#!$!7

}

}

8*4#*"9  A1-2 :$!9$(22(  C  ;%+';7*)1"*+'$!<!#('-!',$393

=-*4("*1'-$9$(226

.'%*4#*"91 A1-2, "1'*4-!%&>3/#4+',!2(";6'?7-1$1;@ 

*'?"(>(;@ . .214#!'A#!9!'*4-!%&>31#4+'B3",C*+ MOTOR. 

:$*'-!2!D* A#!E B3",C**'2!)"!'"1>(7*4*2! 

,!"#$!%*$!7(#&'76F!;6';$(E71$!7'2!#!$!7. G#!'>"(0*#H 

0#!'2!)"!'"1>(7*4*2!'3-$(7%+#&'4,!$!4#+2*'2!#!$!7.

I4%*'2!#!$6',$3#+#4+'4'$(>"!E'4,!$!4#&/, #!'$!<!#'

<3;1#';7*9(#&4+'7'"(-$(7%1"** 2!#!$('4'<!%11'"*>,!E 

4,!$!4#&/. I4%*'$(>"*C('4,!$!4#1E'>"(0*#1%&"(, #! 

$!<!#'<3;1#';7*9(#&4+'-!',$393.

. A#!E'-$!9$(221'*4-!%&>!7("( ,!2(";( While. 

I4%*',"!-,( SW1 7'-!$#3 PD2 "()(#(, #!'%!9*014,*E “0” 

-!4#3-(1#'7'-!$#. :!4%1'"()(#*+',"!-,*'>(;(/#4+ 

-($(21#$6';7*)1"*+'$!<!#('*'-$!9$(22('-1$1F!;*# 

7'!)*;("*1'"()(#*+',"!-,* SW2 7'-!$#3 PD3. :$* 

"()(#**'"( A#3 ,"!-,3'-$!9$(22('76,%/0(1#'!<('2!#!$(. 

J!<!#'-$1,$(D(1#';7*)1"*1.

K(;("*1 1-2 L7*)1"*1'-!',$393

A1.5 M!>;(E#1'"!76E'-$!1,#'*'771;*#1'-$!9$(223 C 7'4!!#71#4#7**'4'%*4#*"9!2 A1-2. 

A1.6 :!;,%/0*#1'-$!9$(22(#!$ PX-400 ,''-%(#1  MicroCamp N$!<!#(. O''.,%/0*#1'$!<!#(O 

K(9$3>*#1 HEX-B(E% 7'-(2+#&'2*,$!,!"#$!%%1$(..

A1.7 =#,%/0*#1'-*#("*1'*'!#4!1;*"*#1  ISP -''''N,(<1%&O

A1.8 P4#("!7*#1'$!<!#('"('$!7"3/'-!71$F"!4#&. .,%/0*#1'-*#("*1'*'"(<%/;(E#1'>('

-!71;1"*12'$!<!#(. J!<!#'"(0"1#';7*)1"*1'-!4%1'"()(#*+',"!-,* SW1 *'<3;1#';7*9(#&4+'

-!',$393H'-!,('.6'"1'"()21#1',"!-,3 SW2.
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#include <in_out.h> 
#include <sleep.h> 
#include <motor.h> 
void main() 
{ 
while // )1(   !"!#$%&'(#!%
{ 
if (in_d(2)==0) // )*$+,*(!%SW1

{ 
while(1) 
{ 

forward(100); // -.,*,/%0!%.$#0$1%2($*$23'%0.9%2,(40/5
sleep(900); 
s_right(50); //%-.*!+$%50%%2($*$23'%0.3%2,(40/5
sleep(300); 

} 
} 
if (in_d(3)==0) //%)*$+,*(!%SW2
{ 

while(1) 
{ 

forward(100); //%-.,*,/%0!%.$#0$1%2($*$23'%0.9%2,(40/5
sleep(900); 
s_left(50); //%-#,+$%50%%2($*$23'%0.3%2,(40/5%
sleep(300); 

} 
} 

} 
}

6'23'07 %A1-3% ) *$7*!88!%9%4.*!+#,0':%/+';,0',8%*$<$3!

 !;8'3,%SW=%

(В перед  и направо )

 !;8'3,%SW>%

(-перед и налево )

?!/!0',%1-3%@+';,0',%.$%(+!/*!34
A>BC% 9$D/!13,% 0$+51% .*$,(3% '% ++,/'3,% .*$7*!884% C% +% 2$$3+,323+''% 2% #'23'07$8 % A1-3.%

)$/(#E"'3,% .*$7*!88!3$*% PX-400% (% .#!3,% FGHIJKLMN%O*$<$3!B% -(#E"'3,% *$<$3!B%

?!7*4D'3,%HEX-P!1#%+%.!8:3Q%8'(*$($03*$##,*!.

A1.10%R3(#E"'3,%.'3!0',%'%$32$,/'0'3,%ISP-(!<,#Q.%S23!0$+'3,% *$<$3!% 0!% *$+04E%

.$+,*T0$23Q.% -(#E"'3,% .'3!0',% '% 0!<#E/!13,% D!% .$+,/,0',8% *$<$3!.

U$<$3%+(#E"!,32:%.*'%0!;!3''%%SW1%'#'%SW2.%V2#'%-5%0!;8,3,%SW1,%*$<$3%<4/,3%

/+'7!3Q2:%+.,*,/%'%+.*!+$%.$%(+!/*!34.% !;!3',%SW2%.*'+,/,3%(%/+';,0'E%+.,*,/%'%+#,+$.
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 !"!#$% 2
 !"#$%#"!& !'"$()*&"+& !',&%#!-

.$/$"+& 2-1 0(!1#!& !'"$()*&"+&21#!3%"!-&"+4

5#! 6$/$"+& 7(&/"$6"$8&"! /34 +6)8&"+4 ($'!#9 %!"#$%#"9: /&#&%#!(!-, 

($17!3!*&""9: - 7&(&/"&; 8$1#+ (!'!#$ .  0!13& !'"$()*&"+4 1#!3%"!-&"+4 ,  (!'!# 

!#,&6*$&#2"$6$/ +2<&"4&#2"$7($-3&"+&2/-+*&"+4.

A2.1 =!6/$;#& "!-9; 7(!&%# + --&/+#& 7(!>($<<)  C - 1!!#-&#1#-++ 1 3+1#+">!<  A1- 4.

=%!<7+3+();#&27(!&%#.

A2.2 0!/%3?8+#& 7(!>($<<$#!(  PX-400 % 73$#& MicroCamp -(!'!#$. @%3?8+#& (!'!#$ .

A2.3 .$>()6+#&2 HEX -A$;3 -27$<4#B  <+%(!%!"#(!33&($ .

A2.4 C#%3?8+#&27+#$"+&2+2!#1!&/+"+#&  ISP-%$'&3B.

A2.5 0!/>!#!-B#& <&1#!2+179#$"+42(!'!#$2127(&74#1#-+4<+.

A2.6 @%3?8+#& 7+#$"+& + "$'3?/$;#& 6$ 7!-&/&"+&< (!'!#$ .  D!'!# ')/&# 7(!-&(4#B2

1!1#!4"+& !'!+: %!"#$%#"9: /&#&%#!(!- "$ 7!(#$:  PD2 + PC3 . 0(+ 7(+%!1"!-&"++ 

/&#&%#!(!<2%2!',&%#)2-21!!#-&#1#-)?E+;27!(#27!1#)7+#23!>+8&1%+; “0”.

0(+2!#1)#1#-++27(&74#1#-+;2(!'!#2/-+*&#142-7&(&/.

0(+21($'$#9-$"++23&-!>! /&#&%#!($, (!'!# !#,&/&#2"$6$/ +26$#&<27!-&("&# 

"$7($-!, 8#!'92!',&:$#B27(&74#1#-+&.

0(+21($'$#9-$"++27($-!>! /&#&%#!($, (!'!#2!#,&/&#2"$6$/ +26$#&<27!-&("&# 

"$3&-!, 8#!'92!',&:$#B27(&74#1#-+&. 
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 !"#!$%  A2-1 &'(%')**)+,-.+/($#)/#$(%(+(0$)'123$!.+4'34.#"#5!6

#include <in_out.h> 
#include <sleep.h> 
#include <motor.h> 
void main() 
{ 
while((in_d(2)==1)); // &'(53'/) SW1 ,-.+7)41"/)+4'(%')**8+'(0(#)         

while(1) // 9):)-(+;!/-) 

{ 
if (in_c(2)==0) // &'(53'/)+"#)#1")+4')5(%(+,3#3/#(')

{ 
backward(100); // <"-!+3"#=+4'34.#"#5!3, #(+'(0(#+,5!23#".+$)7),+>?@+"3/

sleep(400); 
s_left(50); // 7)#3*+')75('):!5)3#".+5-35( >?A+"3/

sleep(300); 
} 
else if (in_c(3)==0) // &'(53'/)+"#)#1")+4')5(%(+,3#3/#(')+++ 
{ 
backward(100); // <"-!+3"#=+4'34.#"#5!3, #(+'(0(#+,5!23#".+$)7),+>?@+"3/

sleep(400); 
s_right(50); // 7)#3*+')75('):!5)3#".+54')5( >?A+"3/ 

sleep(300); 
} 
else 
{ 
forward(100); // <"-!+$3#+4'34.#"#5!6, '(0(#+,5!23#".+543'3,

} 
} 

}

&(53,3$!3+'(0(#)+4'!+4'34.#"#5!!+"-35) &(53,3$!3+'(0(#)+4'!+4'34.#"#5!!+"4')5)
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#include <in_out.h> 
#include <sleep.h> 
#include <motor.h> 
#include <sound.h> // Б !" #$%&'()'!#$*(+#(,-.&#/
void main() 
{ 

unsigned char cnt_=0; // 0!12-"%3 %(4%)%/%33#5(6"2(4#6+7%$'(+$#"&3#-%3 5

while((in_d(2)==1)); // 8#3$)#"9(SW1(6"2(3'7'"'(6- :%3 2
sound(3000,100); // ;-.&#-#5(+ <3'"

while(1) // = &"
{ 

if (in_c(2)==0) // >)#-%)&'(4)'-#<#(6%$%&$#)'
{ 

if ((cnt_%2)==0) // 8#3$)#"9(+7%$7 &'(+$#"&3#-%3 5
// ?+" (+7%$7 &(3%()'-%3(3."@,(4)#-%)&'(4)%6*6.A%<#

// +$#"&3#-%3 2.(B%-#%?
{cnt_++;} // C-%" 7%3 %(+7%$7 &'
else // ?+" (+$#"&3#-%3 %(3%("%-#%D($#
{cnt_=0;} // #7 +$&'(+7%$7 &'(
backward(100); // E- :%3 %(3','6(FGH(+%&.36*
sleep(400); //
s_left(50); // >#-#)#$(-"%-#
if (cnt_>5) // >)#-%)&'D(7$#(,3'7%3 %(+7%$7 &'(3%(4)%-*I'%$(5
{ 

sleep(700); // ?+" (4)%-*I'%$,(4#-#)#$(-"%-#(FGJ(+%&.36*(
sound(3000,100);    // K*-#6(,-.&'(
cnt_=0; // L!)#+(+7%$7 &'
}

B +$ 3< ((A2-2( > )#<)'//'(L(6"2()%I%3 2(4)#!"%/*(,'4 )'3 2()#!#$' (-(

.<". ( (4)#6#":%3 %(3'(+"%6.@A%5(+$)'3 M%)

;'6'3 %(2-2(K*%,6( ,(.<"'

8#<6'()#!#$(4#4'6'%$( -( .<#",( #3(3%(/#:%$(#$$.6'(-*!)'$9+2D( 4#+&#"9&.( 4##7%)%63#

3'$'"& -'%$+2( $#( 3'( "%-.@D( $#( 3'( 4)'-.@( +$%3*.( E"2( )%I%3 2( N$#5( 4)#!"%/*( 3%#!O#6 /#(

/#6 P M )#-'$9(4)%6*6.A.@(4)#<)'//.((A2-1)($'&D(&'&(4#&','3#(3' (QRSRG

QRGJ(L#,6'5$%( 3#-*5( 4)#%&$(  ( --%6 $%( 4)#<)'//.( C( -( +##$-%$+$-  ( +( " +$ 3<#/ ( A2-2.

A2.8(>#6&"@7 $%( 4)#<)'//'$#)(PX-HFF( &( 4"'$%(MicroCamp-)#!#$'.( K&"@7 $%( )#!#$'G(

;'<)., $%( HEX-P'5"(-(4'/2$9(/ &)#&#3$)#""%)'.(0$&"@7 $%(4 $'3 %( (#$+#%6 3 $%(ISP-

&'!%"9.

A2.9( >#6<#$#-9$%(/%+$#( +4*$'3 2()#!#$'(+(4)%42$+$- 2/ .

QRGTF(K&"@7 $%( 4 $'3 %(  ( 3'!"@6'5$%( ,'( 4#-%6%3 %/( )#!#$'.

U#!#$(!.6%$(6- <'$9+2(-4%)%6( (&#3$)#" )#-'$9(+$#"&3#-%3 2.(?+" (N$#(4)# ,#56%$(5(

)',(4#6)26,($#()#!#$()',-%)3%$+2(3'(18F(<)'6.+#-( (!.6%$(6- <'$9+2(-(#!)'$3#/(

3'4)'-"%3  .
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else //  !"#$!%&'%#($)&*+,&$5,

{ sleep(300);} // -./.0.'$0.3$!&(1*23
}

else if (in_c(3)==0) // 4.*'0."+$"&/.5.$2&'&('.06
{

if ((cnt_%2)==1) // 70./&0(68$!%&'%#($%&'*39$#"#$*&'
//  !"#$26,$'.$-0&2321:&&$!'."(*./&*#&$-06/.&.

{cnt_++;} // ; %&'%#($1/&"#%#/6&'!<$*6$=
else
{cnt_=0;} //  !"#$*&', $'.$!>0.!$!%&'%#(6
backward(100); // ?/#@&*#&$*6A62$BCD$!&(1*23
sleep(400); //
s_right(50); // 7./.0.'$*6-06/.$BCE$!&(1*23
sleep(300); //

}
else //  !"#$*&'$-0&-<'!'/#9F$'.$2/#@&*#&$/-&0&2
{forward(100);}

}
}

G#!'#*5 $$A2-2$ 7 0.506))6$;$2"<$0&,&*#<$-0.>"&)3$A6-#06*#<$0.>.'6 $/$

15"1 $ (.(.*%6*#&)$
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 !"#" 8

$"%&'"()(*+,-./)0!112

3/)0!14 5*+,6789 :'& .#;<)'=&>?@4 A/.B&B=/)'"!!/>1)B/4 ./)0!14 ) 67 )/2#&!"2/ 

# )'=&B1 / 0&)!1.&#"'1!C?@2 /?'1=D14)&2. E? 0&!;>"1' ."??@1 0& 0&)!1.&#"'1!C?&2;(

B"?"!; / #@#&./' /< ?" ./)0!14. FB&=&)'C 01=1.">/ ."??@< )&)'"#!G1' 9HII /!/ J7II(

bps, ;=&#1?C K"."1')G 9 01=12@>B"2/ / 2&A1' %@'C LL*( /!/ M5-9N9O( P)0&!CK;1')G 

)'"?."='?@4(B&?'=&!!1=(./)0!1G(QRLS+QR(Q,HHTUI(/!/ SEIKO EPSON 5V,69TUO

E%@>?&, ./)0!14('=1%;1'(?1(21?11 7(0=&#&.&#(.!G(0&.B!W>1?/G, ?& 5*+,6789(

0&.B!W>"1')G(6()/X?"!C?@2(0=&#&.&2. Y'&'(./)0!14()&#21)'/2()(=&%&'&2 Z[\]^+_`a.

UO6 E0/)"?/1 5*+,6789

UO6O6 E)&%1??&)'/

b&)!1.&#"'1!C?@4(B"?"! M5-9N9 /!/ ;=&#1?C LL*c+Zd5.

6cU /!/ 6c67 K"0&!?1?/1 K"."1')G(01=12@>B&4.

F&#21)'/2()(=")e/=1??@2(?"%&=&2(B&2"?.(;0="#!1?/G Scott Vfg_]fhih 

*+, 5j][_k l_\ma_\mTM \^``_nd.

b=&)'&4(/?'1=D14)()(2/B=&B&?'=&!!1=&2O

o"0=GA1?/1(0/'"?/G(&' +5 .& 69pO

UO6O9 o")'=&4B"

o"(=/). U-6 0&B"K"?"(&%="'?"G()'&=&?"(2&.;!G 5*+,6789O p/.?& H 01=12@>B/ .!G(

K"."?/G(B&?D/X;="q//O

r6s( t"."?/1 =1A/2" B&2"?.:  u&.;!C 5*+,6789 /211' 9( =1A/2". E./?(

)'"?."='?@4 (STs. 3=;X&4 - =")e/=1??@4 ?"%&= B&2"?. rVvsO 3!G ="%&'@ ) 

%/%!/&'1B"2/(Z[\]^+_`a(;)'"?&#/'1()'"?."='?@4(=1A/2(r5LsO

r9s( t"."?/1 =1A/2" &'&%="A1?/G : t"0&!?1?/1(6cU(/ 6c67O(t"0&!?1?/1(6cU(

K?">/'w >'& &'&%="A"1')G 8 )/2#&!&# # )'=&B1. t"0&!?1?/1 6c67 &K?">"1' &'&%="A1?/1 67(

)/2#&!&#(#()'=&B1. E%@>?&(=1B&21?.;1')G(K"."#"'C(6c67.
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(3)  !"#"$%&'()#)*+,-'*+../0: 2400 -1- 9600 bps (2-%'3'$)!4.*4), 5"#6+% 

*+../0 8N1 (8-2-%, 2)7'2-%+',)%."$%- - 1 $%"("3/8'2-%)

(4) 9/2"#'-.%)#5)8$+:  :.3)#%-#"3+../8 TTL/CMOS -1-'RS-232 (IN) -

(#;6"8 TTL/CMOS (DI).

<"%).=-"6)%#'("73"1;)%'.+$%#"-%&'!".%#+$%."$%&'*-$(1); SLCD16x2.

 ->.+1&./8'#+7?)6 -6))% 3 !".%+!%+: <-%+.-)'+59 (+), 90"*'*+../0 (S) -'@2A-8

(G).

B-$4."!  8-1 C$%+."3!+'()#)6/,)!'3'6"*41)  SLCD16x2™

D+$%#"8!+'

!".%#+$%+

О2A-8

B+$E-#)../8 (EX)

 %+.*+#%./8 (ST)

8-$-63"1"3 (8)

16-с-63"1"3 (16)

F-$1"'$-63"1"3B)G-6'!"6+.*  !"#"$%& :.%)#5)8$

9600 bps  (96)

2400 bps (24)

:.3)#$./8'-1-

RS-232 (IN)

<#;6"8 (DI)

<-%+.-)  + 59

В0"*'*+../0
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8.1.3  !"#$%&'()' SLCD16x2 #*+$,-' MicroCamp

.'!/0!")1!*)2+!$34!5,-3*#,/'$3 JST3AB-8. 6!#!$'5#,*7-!8!*#,/'$9*+!#,4,(,*

():'.

;<=>*11 ;<??*11

@*#,/'$9 JST3AB-8 2*!"(!A*2-!B!(C*#!(-,#-C*B,2+!$!:'(C*&'B'4 2.54*11* (B-end), , 

2*"BD8!A*2-!B!(C*&'B'4 2.00  *11 (A-end). E-!B!(, A-end +!"#$%&,'-29*#*B,4F'1D JST

$%/!8!*+!B-, (P0...P4) +$,-C MicroCamp. E-!B!(, B-end +!"#$%&,'-29*#*B,4F'1D*(,*

1!"D$' SLCD16x2.

 !2$'*+!"#$%&'()9, D2-,(!5)-'*52'*+'B'1C&#)*#,#*D#,4,(!*():'.

G H':)1*#!1,(" Standard (ST).

G I*2-B!#' 16-2)15!$!5 (16).

G E#!B!2-3 9600 bps (96).

G J(-'BK'A2 Direct (DI).
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8.1.4  !"#$%&'(&))#*'+'%!,&)('-'(+".$/0

 !"$/ .!(%$12/)+3 + )&"45!0%+ ,!(6$3 SLCD16x2 !) ,!7/4 .5+)+,&48'

.!"$/(!-&4/$8)#/ (&))#/. 9$3 .!"#$%+ (&))#*  )/!:*!(+,! -#(&48 $1:!/ "!!:;/)+/'

2/5/<'.!"$/(!-&4/$8)#0'.!54, +'!)!'!4!:5&<+4"3')&'(+".$//=.

9$3 .!"#$%+ %!,&)(#  )/!:*!(+,! +".!$8<!-&48 >!5,&4 %!,&)( (",= 5+"= 8-2) "'

.5/>+%"!, ASCII 254 (0FE hex +$+ 11111110 (-!+2)#0). ?!(6$8 SLCD16x2 -!".5+)+,&/4 

:&04'.!"$/'.5/>+%"&'%&%'%!,&)(6.

 5+,/5: 9$3'!2+"4%+'(+".$/3, )/!:*!(+,!'.!"$&48'%!,&)(6 00000001 -'(-!+2)!, 

>!5,&4/ (+$+ ASCII 1), .!"#$&04/ [254] + [1] -',!(6$8 SLCD16x2 ("%!:%+ [ ] 

!<)&2&14'!(+)':&04).

Standard instrction command set summary 

(except Initial LCD is addition command.

Initialize make I/D=1, S=0, D=1, C=0, B=0, N=1, F=0, DDRAM Address=00

Don't care bit

A0 to A7 are CGRAM or DDRAM Address

SERIAL

INPUT

Serial input timin g dia gram

@+"6)!%  8-2 A!,&)(#',!(6$3 SLCD16x2
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8.1.5  !"#$%&'()#*#)

+#*,-'.&/)# &'()#*#) ( .0 (#12/ '3(0.4/,&45 6#/#(2 7/# #.' 8$!.4/&4 )%

9:;. <0( .0 (0.005 60$)=0 )#&0(, &'()#*#)5 &##/)0/&/)2>?'0 ASCII 0...@5% 8$!.4/&4 )%

A:;. B/'%&'()#*=%(#12/%"=/,%60$03!6'&!.=%6#*,3#)!/0*0(.

 !"#$%&'()#*#) (C*4%D#./$#**0$! HD44780A '*' SED1278F0A)

E'()#*=%6#*,3#)!/0*4%3!1$2F!>/&4%6##70$0C.#%&/$#D!(' D!D%6#D!3!.#%.!%$'&2.D0%

.'F0. AC'. &'()#* 3!1$2F!0/&4 3! 8 G'D*#). E'()#* 0 $!&6#*#F0. 6# !C$0&!( HHIJH@I5%

&'()#* 1 6# !C$0&!( HKIJHLI5 &'()#* 2 6# !C$0&!( MHIJM@I5 ... &'()#* 7 6# !C$0&!( 38h-3Fh.

Example: Load arrow ymbol on CGRAM N5 a 

would send the followin

.!%$'&2.D0O



76 MicroCamp : ATmega8

 !"# 35 $$

%#&'() 2*+$$

,)'()+3+$$

A3.1 -&.(/01!#2 %#&3&"4 B-end  ()52/6 JST3AB-8 ( $&.4/0 SLCD16x2. -3!%&2.!"!#2 

736$82+(327/2"!6 (+&# 23%#!6$+$&.4/6 SLCD16x2  !"#)$! 3x10$$ !+,)'()$! 3 $$ .

9).)"!2 3 
-&.(/012"!2+$&.4/6 SLCD16x2

A3.2 :%#) ;#2  !"# 3x35$$   %#&'(4 25$$ ! 7&.(/01!#2 ( &%"& )"!0 MicroCamp ,)'()$!

3$$ ()(+7&()<)"&+")+3!%4"(2 .

A3.3 -3!%&2.!"!#2 $&.4/; SLCD16x2 ( %#&'()$. 9)#6"!#2  !"#8. -&.(/01!#2 (&"2=

end ()52/6 JST3AB (+7&3#4 P2 ")+7/)#2 MicroCamp. A-
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8.2  !"#!$%&'( soft_serout

 !" #$!%&'%()" *+*#,- ,-((+. (- ,)/0!%1 SLCD16x25 2#3(# )/0#!45#*-64

$)$!)#6%789:7#6#;-":(-5+*-%6/" soft_serout.h. 

<6- $)$!)#6%7- 0#5*#!"%6 0%;%,-*-64 ,-((+% !=$#28 8/6;#1/6*8:/:0#/!%,#*-6%!4(+2
  )(6%;>%1/#2 * >#;2-6%  8N1. ?/.#,(+1 7#,: $)$!)#6%7):0#7-5-(:(-:!)/6)(&%  8-1.

@ #3(#:*+$);-64:0#;6:,!":/*"5) (P0...P4). A)$!)#6%7-:/#,%;3)6 3 >8(7B)).

8.2.1 C8(7B)" soft_serout_init()

<6-:>8(7B)":)/0#!458%6/":,!":(-/6;#17):/7#;#/6):0%;%,-'). @-7/)2-!4(-" 

/7#;#/64 9600 $)6:*:/%78(,8.

C#;2-6:>8(7B))
void soft_serout_init(unsigned long baud_)

D;)2%;:

soft_serout_init(9600);

8.2.2 C8(7B)":serout_byte()

<6-:>8(7B)":)/0#!458%6/":,!":*+,-'):$-16-:'%;%5:0#;6. 

C#;2-6:>8(7B))

void serout_byte(char tx,unsigned char dat)

E,%/4F tx 0#;6 MicroCamp. @#3%6:0;)()2-64:5(-'%()" 0...4 ,!" 

0#;6#* P0...P4 /##6*%6/6*%((#

dat - 0%;%/+!-%2+1:$-16:,-((+.:

D;)2%;:

serout_byte(2,0x80); 

8.2.3 C8(7B)":serout_text()

<6-:>8(7B)":)/0#!458%6/":,!":*+,-'):(%/7#!47).:$-16:'%;%5:0#;6. 

C#;2-6:>8(7B))

void serout_text(char tx,unsigned char * p)

E,%/4F tx - (#2%;:0#;6-. E(-'%()":#6 0 ,# 4 ,!":0#;6#* P0...P4

* p - 0#/+!-%2-":/6;#7-

П;)2%;:

serout_text(2,"MicroCamp");

D%;%,-'-:/##$G%()" "MicroCamp" '%;%5:0#;6 P2

void

void char unsigned char

void char unsigned char
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#include <avr/io.h> 
#include <in_out.h> 
#ifndef _soft_serout_ 
#define _soft_serout_

#define PRESCALER_1 (1<<CS20) // (1/16M) 0.0625 us per MC
#define PRESCALER_8 (1<<CS21) // (8/16M) 0.5 us per MC 
#define PRESCALER_32 (1<<CS21) | (1<<CS20) // (32/16M) 2 us per MC 
#define PRESCALER_64 (1<<CS22) // (64/16M) 4 us per MC
#define OFFSET_DELAY1 20 // for out function used 20 us
#define OFFSET_DELAY2 18 // for out function used 20 us
unsigned int base=0; 
unsigned char base_start_rcv=0; 
unsigned char TCCR2_cal=0; 
unsigned int base; 
unsigned int baud=9600;

void soft_serout_init(unsigned long baud_) // Config.and Start up timer 2
{ 

unsigned long tick=0; 
if(baud_<=4800) 
{ 

tick = ((1000000/baud_)-OFFSET_DELAY1)/4; // Calculate Delay for baudrate 
TCCR2_cal = PRESCALER_64; 

} 
else if(baud_>4800 && baud_<=9600) 
{ 

tick = ((1000000/baud_)-OFFSET_DELAY2)/2; // Calculate Delay for baudrate 
TCCR2_cal = PRESCALER_32; 

}

TCCR2 = 0; // Stop timer
TIFR |= 1<<TOV2; // Ensure Clear Overflow flag
base = 255-tick; 
base_start_rcv = 255-(tick/2); 

}

// Delay For baudrate

void delay_baud(unsigned int _tick) 
{

TCNT2 = _tick; // Load Prescaler form calculate
TCCR2 = TCCR2_cal; // Load interval 
while(!(TIFR & (1<<TOV2))); // Wait until count success
TIFR |= 1<<TOV2; // Ensure Clear Overflow flag
TCCR2 = 0; // Stop timer 2

}

// Send Data  1 Byte 
void serout_byte(char tx,unsigned char dat) 
{ 

int i; 
out_c(tx,0); // start bit
delay_baud(base); // Delay for start bit
for(i=0;i<8;i++) 
{ 

out_c(tx,dat & 0x01); // Send data bit

 !"#!$%  8-1 &"'()$*+,-(),.!./!(#0-!  soft_serout library  ( ",12()(/30$!04 )
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delay_baud(base); // Delay for calculate base
dat=dat>>1; // Shift for next bit

} 
out_c(tx,1); // stop bit
delay_baud(base); // Delay for stop bit

}

// Send More Than 1 byte

void serout_text(char tx,unsigned char * 
p) { 

while(*p) 
{ 

serout_byte(tx,*p++); 
} 
}

#endif

 !"#!$%  8-1 &"'()$*+,-(),.!./!(#0-!  soft_serout library ((-($12$!0) 
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#include <soft_serout.h>
#include <sleep.h>

void main() //  !"#$"%&'()*("++"
{

sleep(1000); // П",-"&.&/01,$2"
soft_serout_init(9600); // К)$34*,(4()#"$40&9600&8N.
serout_text(2,"MicroCamp"); // Посылка текста &"MicroCamp" в&SLCD

while(1); // С5)'

}

6'4/"$40&'()*("++7

8&95)+&1)20&4/')!:-,;5/%& <&=4=!4)5014>&soft_serout. h&2!%&'0(02"?4&2"$$7@&')&

')/!02)#"50!:$)+,& 1"$"!,&4& ABCCDEF&2!%&'",-.&G()*("++"&#7')!$%05&/!02,;H40&20I/5#4%>

.E&G",-"&.&/01E&2!%&4$4J4"!4-"J44&KLMN.OP<.

2.&Q/5"$)#1"&/1)()/54&9600&=45&#&/01,$2,.

3.&G)/7!1"&/))=H0$4%&“MicroCamp”&#&')(5&P2&2!%&)5)=("R0$4%&$"&KLMN.OP2.

4.&S41!.

T4/54$* &&UVW.& G ()*("++"&2!%&#7#)2"&50/5"&$"&24/'!0I&KLMN.OP2

UVE.&X)-2"I50& $)#7I& '()015& 4& ##02450& '()*("++,& C& #& /))5#05/5#44& /& !4/54$*)+& A4-..

A4.2&Y)="#:50&=4=!4)501,&soft_serout& library&#&'()015.&X1)+'4!4(,I50&'()015.

UVEZ& G)21!;?450& '()*("++"5)(& PX-400& 1& '!"50& MicroCamp-()=)5".& 81!;?450& ()=)5"E&

["*(,-450&HEX-3"I!&#&'"+%5:&+41()1)$5()!!0(".

A4.4&&651!;?450&'45"$40&4&)5/)024$450&ISP-1"=0!:.

A4.5&&81!;?450&'45"$40&4&$"=!;2"I50&("=)5,&KLMN.OP<.

\)2,!:&KLMN.OP2&)5)=("-45&

#&'0(#)I&/5()10.

["2"$40&4
G()/5)0&'()*("++4()#"$40&KLMN.OP2
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 !"#!$%&'()*+,-$./0&*112$&'/$&!2!3/$&1'1.(4/$#($#15!$0&16/(*-#78$9!2(#.. !  

"#$%&$'#%() '*+,)* %*(-.(&,)( /*'*&$0$#1 -$2# h 0xFE3 $ 4$#*) %*(-.(&,)56 7()$%&5..

8*'*9*%1 7()$%& /',0*&*% 0 %$9$:* ;:$0<.

A5.1 =(4&$2#* %(0<2 /'(*7# , 00*&,#* /'(;'$))5 C 0 "((#0*#"#0,, " :,"#,%;() A5-1> 

=7()/,:,'52#* /'(*7#> 

?@>A 8(&7:69,#* /'(;'$))$#(' PX-400 7 /:$#* MicroCamp- '(-(#$. !7:69,#* '(-(#$> 

B$;'54,#* HEX-C$2: 0 /$)D#1 ),7'(7(%#'(::*'$.

A5.3  E#7:69,#* /,#$%,* , (#"(*&,%,#* ISP-7$-*:1.

A5.4  !7:69,#* /,#$%,* , %$-:6&$2#* '$-(#5 SLCD16x2.

F$ &,"/:** SLCD16x2 -5&5# /(7$4$%< %*"7(:17( "((-G*%,2.

B$&$%,* 5
H/'$0:*%,* &,"/:**) SLCD16x2 7()$%&$),
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#include <soft_serout.h> 

#include <sleep.h>

void main() // Г !"#!$%&'()'!**!

{ 

unsigned char i=0; 

while (1) 

{ 

sleep(1000); // П!+,!%-%./0+#1!

soft_serout_init(2,9600); // 2астро йка порта  9600 8N1

serout_byte(2,0xFE);serout_byte(2,0x00); // 3нициализация дисплея

serout_byte(2,0xFE);serout_byte(2,0x80); // У.4!#("0!%"5"(1!%"%&/'"56%.7*"( 
serout_text(2,"MicroCamp"); // В5"(1%4/0.4! "MicroCamp"

serout_byte(2,0xFE);serout_byte(2,0xC0); // У.4!#("0!%"5"(1!%"(%"4('+8%.4'(0+

serout_text(2,"Microcontroller"); // В5"(1%4/0.4! "Microcontroller"

sleep(2000);

serout_byte(2,0xFE);serout_byte(2,0x01); // О97.40!%17.& /$

serout_byte(2,0xFE);serout_byte(2,0x85):% // У.4!#("0!%"5"(1!%"%;<6%.7*"( %-<6%.4'(07

serout_text(2,"From"); // В5"(1%4/0.4! "From"

sleep(500);

serout_byte(2,0xFE);serout_byte(2,0x07); // С1"7)%4/0.4!%" /"(%7%+*/#ьшение адреса

for (i=0;i<9;i++) // 9 =70 ("

>%

serout_byte(2,0x20); // <<<<<<  с1"7)%1!##5?%" /"(

sleep(200); 

}

serout_byte(2,0xFE);serout_byte(2,0x05); // С1"7)%4/0.4!%"&'!"(%7%+"/ 79/#7/%!1'/.!

for (i=0;i<9;i++) 

{ 

serout_byte(2,0x20); // С1"7)%1!##5?%"&'!"(%@%'!,

sleep(200); 

}

for (i=0;i<9;i++) // М7)!#7/%9 раз

>%

serout_byte(2,0xFE);serout_byte(2,0x08); // О40 89/#7/%17.& /$%

sleep(200); serout_byte(2,0xFE);

serout_byte(2,0x0C); % %%%%%%%%%%%%%%%%%%%% // В0 89/#7/%17.& /$%

sleep(200); 

}

serout_byte(2,0xFE);serout_byte(2,0x00); // И#7=7! 7,!=7$%17.& /$

serout_byte(2,0xFE);serout_byte(2,0x80); // У.4!#("0!%"5"(1!%"%&/'"56%.7*"( 

serout_text(2,"Innovative"); // В5"(1%4/0.4! "Innovative "

serout_byte(2,0xFE);serout_byte(2,0xC0); // У.4!#("0!%"5"(1!%"%-<6%.7*"( %A<6%.4'(07

serout_text(2,"Experiment"); // В5"(1%4/0.4! "Experiment"

} 

}

B7.47#) % C;<-% D '("/'0!% 17.& /$ %EFGH-IJA %"% '!,#5?% '/K7*!?

L%2/%""(174/%"%&'()'!**+%'!,1/ 74/ M#5/% 7#77 %N &'(1( K/#7/%1! //)
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 !"#$%"&'!()*($++,

-$#./'1'0%"1"$2"3$1"4'+)5624'SLCD16x2.

-$#./'2'7#.$%)89$'$5(&#$'8,8)5$.':'8&(;%<<'#.()96'(0x80)'8,8)5".#4'#))=>&%"&''

?':'%"@%<<'2"%"<' ABCDBE'8,8)5".#4 .

-$#./'3'F)#,29$'9)+$%5,')G"#.9"'5"#!2&4' (0x01)'"'3$5$%"&'$5(&#$'8,8)5$'8'HIJ'

#"+8)2'8&(;%&J'#.()9"'5"#!2&4'(0x8H)'524'8,8)5$ .

-$#./'4'F)#,29$'9)+$%5,'#58"*'82&8)'(0x07)'"'3$1"92"8$%"&'524'#58"*$'

82&8).

-$#./'H'F)#,29$'9)+$%5,'#58"*'8!($8)'ABCBHE'"'3$1"92"8$%"&'524'#58"*$

)=($.%).

-$#./'6'F)#,29$'9)+$%5'892<G&%"4'(0x08)'"'8,92<G&%"4'(0x0C)'5"#!2&4'8'1"92&.

K.)'!("8&5&.'9'+"*$%"<'#))=>&%"4 .

-$#./'7' L&J#.8"4'$%$2)*"G%)'-$#./'2,'%)'8,8)54.#4'#))=>&%"4'

"'8'%"@%<<'#.()96

M"#."%* 'NHIO' F ()8&(9$'5"#!2&4'PQDROSCT'8'($3%,;'(&@"+$; ?'

U&'88)5".&'8'!()*($++6'($35&2".&2/%,&'2"%"" 'A )9)%G$%"&E'
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  !"#$% 7 &'"( )(*#+#,( *#* -./0'$#01 2/34($'% 5#,,'% / *(,04("/4($#01 5$/6%,/%7

4(&(0#.   80(9 +#5#,// &:5%0 ,%(&;(5/9( -./0'$#01 #,#"(!($'% 5#,,'% / (&4#&#0'$#04 /;7

5"<74#+"/.%,/< .%4,';7/7&%"';7(&"#-0%=. >0(7,%(&;(5/9(75"<75$/6%,/< 4(&(0#7$5("17"/,//.

?(&(0 MicroCamp (-,#@%, 5  #,#"(!($'9/ $;(5#9/, )(5*"A.%,,'9/ * )(40#97

PC0...PC4 9/*4(*(,04(""%4# ATmega8. >0(0 9/*4(*(,04(""%4 (&(4:5($#, BCD 10-&/0. 

E#7$';(5%7BCD 5#,,'%7)4/,/9#A07+,#.%,/<7(0 0 5( 1,023 $75%-<0/.,(973(49#0%.

F"< :)4(@%,/< )4(!4#99/4($#,/< ,%(&;(5/9( /-)("1+($#01 &/&"/(0%*: analog.h. 

G:,*2//7 80(= &/&"/(0%*/ )(+$("<A0 ,#-04(/01 )(40 ,# -./0'$#,/% #,#"(!($'; 5#,,';H 

)(":./01 5#,,'% - BCD / -(;4#,/01 /; $ )#9<0/. ?%+:"10#0 9(6%0 )4/,/9#01 +,#.%,/< (0 0 5(

1,023 $ 5%-<0/.,(973(49#0%7/"/7(0 0000H 5( 03FFH $ I%-0,#52#0/4/.,(9.

F"< $')(",%,/< 80(!( +#5#,/< ,%(&;(5/9( )(+,#*(9/01-< - )4/,2/)(9 5%=-0$/< JKL 

5%0%*0(4($. M,/ :-0#,#$"/$#A0-< -,/+: *4:!"(= )"#03(49' 4(&(0#. >0/ 5%0%*0(4' 

/-)("1+:A0-< 5"< ()4%5%"%,/< 2$%0# )(5-0/"#A@%= )($%4;,(-0/ (.%4,'= / &%"'=). 

D4(!4#99/4($#,/% 4(&(0# 5"< -"%6%,/< +# "/,/%= <$"<%0-< *"#--/.%-*(= +#5#.%= 

4(&(0(0%;,/*/.

N"#$# 9

F$/6%,/%74(&(0#7OPQRSTUVp )(7"/,//

Р исунок 9-1 :  ИК-рефлектор ZX- 03

JKL4%3"%*0(4

W/!,#"1,'=74#+X%9
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9.1  !"#$%&$'()#*+,"-3

./0)1)2 3()4) 5$($'()#6 71&7$(/7 #$%&$'(81092 /$0/)# :;<:=---. .0 

/')0/(#>8#)160 5&7 )?06#>@$087  !")(#6@$082 1 ?&8@0$2 A)0$.  A&>B6($&$C 71&7$(/7  !"*

/1$()58)5, D#8$C08')C 71&7$(/7  !"(#60A8/()#. !)456 8A&>B$0092 58)5)C  ! /1$( )(#6@6$(/7 

)( D)1$#E0)/(8, )0 D)D656$( 06 %)()(#60A8/()#, B() D#81)58( ' D)71&$08F ()'6 B$#$A 0$4). G$C 

?)&HI$ /1$(6 D)D656$( 06 ?6A> (#60A8/()#6J ($C ?)&HI82 ()' D#)($'6$( B$#$A 0$4). K/&8 3()( 

5$($'()# 8/D)&HA)16(H '6' 606&)4)192 56(B8', () +,"-L C)@$( #6A&8B6(H )(($0'8 /$#)4) M1$(6 

06*?>C64$ 8&8*#6//()708$*1*0$?)&HI)C*586D6A)0$J $/&8*)/1$N$08$*)/(6$(/7*D)/()7009C.

O#$5D)B(8($&H0)$ #6//()708$ )( 3 5) 8 CC. P9E)50)$ 06D#7@$08$ C$07$(/7 )(*

-QR*5) 4.8PJ*B() /))(1$(/(1>$( B8/&)19C*56009C*)(*S-*5)*RJ---Q

9.2 T>0'M87*analog: B($08$*606&)4)1)4) 
/8406&6 1*?8?&8)($'$ analog.h

U(6 %>0'M87 8/D)&HA>$(/7 5&7 /B8(916087 606&)4)19E 56009E / D)#()1*

V;-...PC5. U(8*D)#(9*06/(#6816F(/7*'6'*606&)4)19$*1E)59.

T)#C6(*%>0'M88

unsigned int analog(unsigned char channel)

O6#6C$(#

channel: P9?)#*@$&6$C)4)*606&)4)1)4)*1E)56. W06B$08$*)( - 5) 4, B() 

/))(1$(/(1>$(*D)#(6C P-...P4.

P)A1#6N6$(/7*A06B$08$*)( - 5) R-S3.



MicroCamp : ATmega8 86

 !"!#$% 6
 !"#$%&'"(')*'$"+,)()!'-+,).!-#/0'1

2.!.0)/)3.45-6*'""+7()89:4'0'50.$#7();.0.<)5)3$.;$#77($.<#"(6.

='$'4)3$.;$#77($.<#"('7)4<(&'"(>)3.)-("((, "'.!,.4(7.)?#3$.;$#77($.<#0@

$.!.0#)"#)$#?-(*'"(' *'$"+,)()!'-+,).!-#/0'1.

A6.1 A.?4#10' ".<+1 3$.'50 ( <<'4(0' 3$.;$#77% C < /..0<'0/0<(( / -(/0(";.7 A6:1. 

A6.2 =.45-6*(0')!(!-(.0'5% analog <)3$.'50. A5.73(-($%10')3$.'50B

A6.3  =.45-6*(0' 3$.;$#77#0.$ PX:400 5 3-#0' MicroCamp $.!.0#. C5-6*(0' 

$.!.0#. D#;$%?(0')HEX:E#1- <)3#7>0@ 7(5$.5."0$.--'$#. 

A6.4   05-6*(0')3(0#"(')().0/.'4("(0' ISP:5#!'-@.

A6.5  A4'-#10')0'/0.<+1)*'$".:!'-+1)$(/%".5. 2(/%".5)(?)4<%,)5<#4$#0.<):)!'-+1 30 x 

30 /7 ()*'$"+1 30 x 30)/7 5#5)3.5#?#".)"(&'.
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#include <stdlib.h> //  !"#$!%&#'%()"*+) #'*,%((-.*

#include <soft_serout.h> // !%$#+%*/*0),1#1!)/+%22)3"/1)4*,)/ 2""4

#include <analog.h> 

#include <motor.h> 

#include <sleep.h> 

void lcd_command(unsigned char pin,unsigned char command) 

{ 

serout_byte(pin,0xFE);serout_byte(pin,command); 

} 

int main() 

{ 

unsigned int l_sensor=0,r_sensor=0; 

unsigned char dec1[4],dec2[4]; 

sleep(1000); // 5%6&%*7*/"16(,%

soft_serout_init(2,9600); //  %!%4"+!-* #!+% 9600 8N7

while(1) 

{ 

l_sensor = analog(3); // 83)+-'%()"*,%((-.*/*2"'#9#*/"(/#!%

r_sensor = analog(4); // 83)+-'%()"*,%((-.*/* !%'#9#*/"(/#!% 

utoa(l_sensor,dec1,10); //  !"#$!%&#'%()" Integer ' ,"/:+)3(-; Ascii

utoa(r_sensor,dec2,10); //  !"#$!%&#'%()" Integer ' ,"/:+)3(-; Ascii 

lcd_command(2,0x80); // 6/+%(#'1%*%,!"/%*7<;*/+!#1)*

serout_text(2,"L Sensor=       "); 

lcd_command(2,0x8A); // 6/+%(#'1%*%,!"/%*7<;*/+!#1) 

serout_text(2,dec1); // '-'#, Ascii ,%((-.

lcd_command(2,0xC0); // 6/+%(#'1%*%,!"/%*7<;*/+!#1) 

serout_text(2,"R Sensor=       "); 

lcd_command(2,0xCA); // 6/+%(#'1%*%,!"/%*7<;*/+!#1) 

serout_text(2,dec2); // '-'#, Ascii ,%((-. 

sleep(300); 

} 

}

= )/%()"* !#9!%44-

>)1!#1#(+!#22"! ATmega8 !#$#+% /3)+-'%"+*,%((-"*/*?@5A* #,12B3"((#9#*1*

,'64*CD<,"+"1+#!%4E 

F)/+)(9  A 6 <7*5 !#'"!1%*  
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A6.6  !"#$%&'"()*#+,%-,#..',%&#$$%-%),%/%"# (+0$1" A6.4) $#)/(203)+%&(,4$%!"5)

"(!"%&%-%)'*%/,#6($'7. 81239'"(),%/%"#. :#+';'"()*$#9($'7<)&=&%>'.=()$#)>'!+2(?. 

@(,(.(!"'"(),%/%"#)$#)9(,$03)+%&(,4$%!"5)')*#+';'"()!$%&#)'*.(,($$=()*$#9($'7.

A(*025"#":

B#)/(2%?)+%&(,4$%!"'),(*025"#")/0>(")%" 600 >% 950 

B# 9(,$%?)+%&(,4$%!"'),(*025"#")/0>(")%")100 >% 300 

C1!+(,'.($"#25$%()%+%,$%()*$#9($'()>27)%/$#,06($'7)/0>(")

(600+100) /2 = 350.
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 !"#$%"&'(""#!)*)+,#-)#.'!()/#0"(""#%)12)&(3#+!"#405.,6.

(1)#7*,#4'(4)!,#)-!'$'068+#*'03/#9%'+:#!)*)+#*5$'+#$%":,+;46#%-'!'$.#

<=>#?'%3/#4'(4)!#)-!'$'06'+#.'!(3/#9%'+@#,#-!,%3/#A#*'03/ #B+)#

-!)"4C)$"+@#D):$,#!)*)+# 5D0)("046#)+#0"(""#%-!,%).E#F)*)+#*5$'+#-)%)!,."%,+;#%0'%)#$06#

D)!!'D9""#+!,'D+)!"".

<G>#?'%3/#4'(4)!#)-!'$'06'+#*'03/#9%'+@#,#-!,%3/#A#.'!(3/E#B+)#-!)"4C)$"+@#

D):$,#!)*)+#5D0)("046#)+#0"(""#%0'%)E#F)*)+#*5$'+#-)%)!,."%,+;#%-!,%)#$06#D)!!'D9""#

+!,'D+)!""E#

H%'$"+'#-!):!,225@#-)D,1,((58#(,#0"4+"(:'#IJA1

K05.,/AL# K05.,/A=# K05.,/AG#

M,$,("'#J#
N%"&'("'#!)*)+,#%$)0;#.'!()/#0"(""

.
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#include <in_out.h> 
#include <sound.h> 
#include <analog.h> 
#include <motor.h> //  !"#$%&'(&)*+,+"#*(
unsigned int AD0=350,AD=350; // -#.#'(&)+!+"'/0)-'#1&'(2

void main() 
{ 

while((in_d(2)==1)); // +3(.#'(&)'#3#,(4)567).%4)-#! 89#

while(1) 
{ 
if((analog(3)>AD0)&&(analog(4)>AD1)) // +:#)8&'8+"#);):&%/2)<$&,

forward(100); // .$(3&'(&)$!&"&.
if (analog(0)<AD0) //  %&$/2)8&'8+");)1&"'/2)<$&,

s_left(100); // !+$+"+,)$%&$+
if (analog(1)<AD1) // !"#$/2)8&'8+");)1&"'/2)<$&,)

s_right(100); // !+$+"+,)$!"#$+
} 

}

=>?7) @.&%#2,&) ,&8,+$ A) !+$&"0'+8,B) 8) 1&"'+2) %('(&2.) C%4) D,+E+) *+3'+) (8!+%B-+$#,B)

1&"' A) (-+%&', ) '#9%&&' A) '#) :&% A) !+$&"0'+8,B.) F84) !+$&"0'+8,B) -#) (89%A1&'(&*)

%('(()! ,().+%3'#):/,B):&%+2.)G#93&)*+3'+)(8!+%B-+$#,B)1&"'/2)*#"9&".

=>?H)@+-.#2,&)'+$/2)!"+&9,)()$$&.(,&)!"+E"#** )8)%(8,('E#)=>;7?)I,9+*!(%(" 2,&)

!"+&9,.

=>?J)K+.9%A1(,&)!"+E"#**#,+")LM;NOO)9)!%#,&)MicroCamp;)"+:+,#)()-#E" -(,&)HEX;

P#2%)$)*(9"+9+',"+%%&".)F/9%A1(,&)!(,#'(&)()+,8+&.('(,&) Q5P;9#:&%B.

=>?N)R8,#'+$(,&)"+:+,#)'#)1&"' A)%('(A.)F9%A1(,&)!(,#'(&)()'#3*(,&)9'+!9 )567.

S+:+,): .&,).$(E#,B84)$.+%B)1&"'+2)%('((.)F+-*+3'+)"+:+,)!+,&"4&,)%('(A?)F/)

*+3&,&) $&%(1(,B),+1'+8,B)8%&3&'(4)! ,&*)"&.#9,("+$#'(4)+!+"'+E+)-'#1&'(4)8&'8+"+$)

()*&0#'(1&89+E+)(-*&'&'(4)(0)+"(&',#<((.

T(8,('E )=>;7) :) K "+E"#**#)@).%4).$(3&'(4)"+:+,#)$.+%B)1&"'+2)%('((
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 ! "#$%&% '%()*&+'#,)&- .'#/')""0 +1 1)()2+3 7. 4%#56#(+"# 

07#,%'8%27&,#,)&- '#5#&) MicroCamp &)*+" #5')1#", 9&#5! #2 .'+ (,+$%2++ ,(#:- 

9%'2#; :+2++ #52)'0$+,): .%'%7%9%2+% &')%*&#'++ .'+ .#"#<+ &%6 $% (,06 , 7%27#'#,. 

4%#56#(+"# &#:-*# '%()*&+'#,)&- .'#/')""0. =1"%2%2+3 *#27&'0*>++ '#5#&) 2% &'%50?&73.

@#/()A'#5#&A2)%1$)%&A2)A.%'%7%*)?<0?A:+2+?, #5)A(%&%*&#')A#.'%(%:3?&A9%'2!; 

>,%&. 4%#56#(+"#A(#5),+&-A#5')5#&*0A&)*#/#A7:09)3A,A.'#/')""0. @#''%*&+'#,)22)3 

.'#/')"")A.#*)1)2)A2)A:+7&+2/% A8-1.

A8.1 =1"%2+&% :+2+? &')%*&#'++ +1 1)()2+3 7. B#5),-&% 2%7*#:-*# .%'%7%*)?<+6 

:+2+;. =6 *#:+9%7&,# "#$%& 5!&- .'#+1,#:-2!". C)77&#32+% "%$(0 .%'%7%*)?<+"+A

:+2+3"+A(#:$2#A5!&-A2%A"%2%%A(,06A(:+2A'#5#&).

A8.2 D#1();&%A2#,!;A.'#%*&A+A,,%(+&%A.'#/')""0A7A:+7&+2/) A8-1. E&*#".+:+'0;&%A

.'#%*&.

A8.3  F#(*:?9+&%A.'#/')"")&#' PX-400 *A.:)&% MicroCamp- '#5#&)A+A1)/'01+&% HEX-

G);: ,A"+*'#*#2&'#::%'.  !*:?9+&%A.+&)2+% +A#&7#%(+2+&% ISP-*)5%:-.

A8.4 H7&)2#,+&% '#5#&) 2) 9%'20? :+2+?.  *:?9+&% .+&)2+% + 2)$"+&% *2#.*0 SW1.

C#5#& 50(%& (,+/)&-73 ,(#:- 9%'2#; :+2++. @#/() '#5#& #52)'0$+& .%'%7%9%2+%, 

#2 #7&)2#,+&73 + ,!()7& #(+2 1,0*#,#; 7+/2):. F'+ #52)'0$%2++ ,&#'#/# .%'%7%9%2+3, 

'#5#&A,!()7&A(,)A1,0*#,!6A7+/2):)A+A9+7:#A7+/2):#,A50(%&A0,%:+9+,)&-73A:+2%;2#.

 2+")2+%: F'+ #7&)2#,*% '#5#&) *#:%7) 5:#*+'0?&73 "/2#,%22#. E(2)*#I J&#/# 2%(#7&)&#92#. 

4%#56#(+"# 2%"2#/# 7(,+/)&- '#5#&) 2)1)(.   J&#" 7:09)% #2 &#92# #7&)2#,+&73 2)A

.%'%7%9%2++.

K)()2+% 8
E52)'0$%2+%A.%'%7%9%2+3A:+2++
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#include <in_out.h> 

#include <sound.h> 

#include <analog.h> 

#include <motor.h> //  !"#$!%&'(!#!$!)

unsigned int AD0=350,AD1=350; // !*!$"!+',"-.+"/+'0-#./ !)

unsigned char i=0,j=0; // 1.+#./ '*+$+1+.+"/2

void main() 

{ 

while((in_d(2)==1)); // !3/0-"/+'"-3-#/4'SW1'0%4',-*51 -

while(1) 

{ 

if((analog(3)<AD0)&&(analog(4)<AD1)) // !6"-$53+"/+'*+$+1+.+"/4'

{ 

j++; 

backward(30); // 10)/7'"-,-0

sleep(10); 

motor_stop(ALL); // #!$(!3+"/+

for (i=0;i<j;i++) // 8/ %'!6"-$53+"/4'*+$+1+.+"/4

{ 

sound(2500,100); 

sleep(50); 

} // ,)5 !)!2'1/7"-%

forward(100); // 19+,0'1'*+$+1+.+"/4

sleep(300); 

} 

if((analog(3)>AD0)&&(analog(4)>AD1)) // !6-'0+#+ #!$-':'6+%;2'8)+#'

forward(100); // 0)/3+"/+')*+$+0

if (analog(3)<AD0) // л+);2'0+#+ #!$':'.+$";2'8)+#
s_left(100); // *!)!$!#')%+)!

if (analog(4)<AD1) // п$-);2'0+#+ #!$':'.+$";2'8)+#

s_right(100); // *!)!$!#')*$-)!

} 

}

</1#/"7 '=>:?' @ $!7$-((-'0)/3+"/4')0!%&'.+$"!2'%/"//'/'

!6"-$53+"/4'*+$+1+.+"/2.
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 !"#$ #% "&#'()** +&,"-. !*/*0/(1(+ 21# 2(3/1(*"## 1('(/& 4+)4*/34 567#%$*1#/*)89

!#3/&":##. ; "&'(1 +.(!#/ $(!<)8 GP2D120, 0(/(1-= 2(%+()4*/ #%$*14/8 !#3/&":#> #9

('"&1<,#+&/8 21*24/3/+#4 21# 2($(?# #"@1&01&3"(A( 3+*/&. B/(/ $(!<)8 2(%+()4*/ 

3(%!&/891('(/&C9<0)("4>?*A(349(/921*24/3/+#=9'*%9@#%#D*30(A(90("/&0/&939"#$#.

10.1  3('*""(3/#9$(!<)4   GP2D120*
532()8%<*/349(/1&,*"#*9567)<D&9!)49#%$*1*"#49!#3/&":##

E(,*/9#%$*14/89!#3/&":#>9(/ 4 !( 30 3$

F#/&"#*9(/ 4.5 !( 5 ;, 2(/1*')4*$-=9/(0 339$9G

;-.(!"(*9"&214,*"#*9(/ 0.4 !( 2.4 ; 21#92#/&"##  +5 ;

* GP2D120 "*9+.(!#/9+9"&'(1 MicroCamp2.0 !)49"&D#"&>?#., &92(3/&+)4*/349+93/&"!&1/"($9"&'(1*.

H)&+& 10 

I('(/939567#%$*1#/*)*$9!#3/&":##

567#%)<D&>?#=93+*/(!#(! 56721#*$"#0

;-.(!"(*9"&214,*"#* (;)

J#3/&":#4 (3$)

I#3<"(0 KL7K : M(0()*+0& GP2D120, .&1&0/*1#3/#0&9!&/D#0&

17* #%$*1*"#* N7* #%$*1*"#*

"*93/&'#)ь"( 17=9+-.(! N7=9+-.(!9 O7=9+-.(!9

O7*9#%$*1*"#*95%$*1*"#4

Vout

F#/&"#*

532()8%(+&)&38 '<$&A& Kodak 

R727. P*)&4 3/(1("& #$**/ 

0(Q@@#:#*"/9(/1&,*"#4 90%.
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 !"#$% GP2D120 &'(() *+,!-).,)-/0 1.23(': 4&).-&( (Vcc), !56&0 (GND) &7

8/9!"-!( -.41:;(-&( (Vout). <$: 4!$#=(-&: ,!11(,)-/9 ".--/9 > '!"#$:7 GP2D120 

-(!59!"&'!741!4#>)&)%74(1&!"7&-&?&.$&2.?&& 4!1:",. 32...52.9 '>.

@.41:;(-&( -. 8/9!"( '!"#$: GP2D120 "$: 1.>>)!:-&: 30 >' (4&).-&( +5 A ) 5#"() 

>!>).8$:)% !) 0.25 "! 0.55 A. <$: "&>).-?&& 4 >' 8/9!"-!( -.41:;(-&( 5#"() >!>).8$:)% 2.25 A± 

0.3 A.

10.2 B1&-?&47"(0>)8&:7CD+&2'(1&)($:7"&>).-?&&

C2'(1(-&( "&>).-?&& '!;() !>#6(>)8$:)%>: 1.2$&=-/'& >4!>!5.'&. 

B1!>)(0E&' >4!>!5!' &2'(1(-&: "&>).-?&& :8$:()>: 4!">=() 81('(-& 1.>41!>)1.-(-&:7

#$%)1.28#,. "! 41(4:)>)8&: & !51.)-!. F)! 8!2'!;-! >"($.)% 4!)!'#G =)! >,!1!>)%7

1.>41!>)1.-(-&: 28#,. 8 8!2"#9( !)-!>&)($%-! -( 8/>!,. & 2."(1;,. '!;() 5/)% &2'(1(-. 

&'(H6&'>: !5!1#"!8.-&('. A7>$#=.(7&-I1.,1.>-!J!7>8()., 81(':71.>41!>)1.-(-&:7$#=.7

"! !53(,). & !51.)-! !=(-% '.$! & -( '!;() 5/)% &2'(1(-! >#6(>)8#H6&' 

!5!1#"!8.-&('. K"-.,!, "&>).-?&H7'!;-!7&2'(1&)%741&74!'!6&7>$("#H6(07)(!1&&.

C-I1.,1.>-/0 >8() &2$#=.()>: 8 -.41.8$(-&& !53(,). =(1(2 I!,#>&1#H6#H 

$&-2#, =)! 4!28!$:() >#2&)% $#=. L8() !)1.;.()>: !) !53(,).G & =.>)% !)1.;(--!J! >8(). 

8!281.6.()>: -.2.". K)1.;(--/0 >8() 41!9!"&) =(1(2 8)!1#H $&-2# & 4!4.".() -. 

$&-(0,# I!)!+)1.-2&>)!1!8. M!=,., 8 ,!)!1#H 4!4.".() !)1.;(--/0 $#=, &>4!$%2#()>: 

"$:78/=&>$(-&:7"&>).-?&&7"!7!53(,). (L) 41&74!'!6&7>$("#H6(07I!1'#$/:

L F

A X
=

M.,&'7!51.2!',

F A
L

X

×
=

K53(,)

C2$#=.)($ь N!)!$&-(0,.

C2'(1(--!( 2-.=(-&( "&>).-?&& 

41(!51.2#()>: 8 4!>)!:--!( -.41:;(-&(, 

,!)!1!(74!>)#4.()7-.78/9!"7'!"#$:O
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10.3  !"#$#%&#'%()$*+#%&*'%(',-./0# GP2D120

1-./0%/# %()$*+#%&# "/023* GP2D120 &!"#%*#45* , !(,&5&"/54& /4 &!"#$#%%/6'

0&54(%7&&. 8()$&"#$, Vout = 0.5 1 5//4,#454,2#4 0&54(%7&& 26 5", ( Vout = 2 V 

5//4,#454,2#4 0&54(%7&& 6 5". 1 4(93&7# 10-1 )$&,#0#%/ 5//4,#454,&# ,-./0%/:/ 

%()$*+#%&*'"/023* GP2D120 &!"#$*#"/6'0&54(%7&&.

8( ,-./0# ;<= )/32>(?45* >&53/,-# 0(%%-#, @/4/$-# 920#4 %#/9./0&"/ @/%,#$4&$/,(4A 

,'0&54(%7&?. 8()$&"#$, >&53/ 307 %(',-./0#';<= 5//4,#454,2#4'0&54(%7&& 8 5"B

C(93& 7(  10-1: D//4%/E#%&#'"#+02',-./0%-"'%()$*+#%&#"'"/023*'

GP2D120™, 0(%%-"&'%(',-./0# ;<=  & '&!"#$#%%/6'0&54(%7&#6 .

GP2D120™s Vout F(%%-# ;<= F&54(%7&*
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 !"!#$%$&!'()*+,--./$
'0%&),,/

12!3-4#!,$(5,&),-0,$ x$2$

63)!7!,$(5,&),-0,$ x$8$

95:/!,$(5,&),-0,$ x$;$

<0-#$3x10//$ x$4

=>?(>$3//$ x$4

@!'4)A$GP2D120$ (&!%#>7):,#%:$7$->"!5,$
MicroCamp2.B$Standard)

C&0%!($',#>),?

A9.1$ $ D>(54#0#,$8 70-#>$ 3$ x$ 10$//$ $7$!#7,5%#0:$

/!'4):$ GD2D120,$ 0%&!)A24?#,$ 3>?(0$ 3//.$ E,$

2>#:307>?#,$70-#..

A9.2$ 9!'%4-A#,$ &!'$ 3>?(0$ &5:/.,$ (5,&),-0:$ 0$

2>#:-0#,$ 70-#..$ (E,$ 2>#:307>?#,$ %)0F(!/$

%0)A-!G$+#!".$/!H-!$".)!$'703>#A$'>#+0()

A9.3$$9!'()*+0#,$02!3-4#!,$(5,&),-0,$($'543!/4$

(!-I4$&5:/!3!.

A9.4$J$02!3-4#!/4$(5,&),-0*$&!'()*+0#,$&5:/!,K$

J$&5:/!/4$(5,&),-0*$&!'()*+0#,$43)!7!,.

D>'>-0,$L$
9!'()*+,-0,$/!'4):$GP2D120$($5!"!#4

<-0/>-0,
@!'4)A$ GM8NO8B$ 0/,,#$ I!(!),7(4G$ !#)0+>*P4*%:$ !#$ %#>-'>5#-!?$ ->$ &)>#,$
MicroCamp.$ J$/!'4)*$GP2D120$4H,$ &!'()*+,-$%&,I0>)A-.?$(>",)AG$(!#!5.?$-,$
%),'4,#$ !#()*+>#AK$ E,!"Q!'0/!$ #!)A(!$ &!'()*+0#A$ %7!"!'-.?$ (!-,I$ (>",):$ ($
&)>#,$ RSTUVWXYZK$ E[$ \]J^_`ab][$ (>",)A$ !#$ /!'4):$ 0$ -,$ /,-:?#,$ ,3!$ ->$
(>",)A$!#$'543!3!$/!'4):.

95:/!,$(5,&),-0,

63)!7!,$(5,&),-0,

12!3-4#!,$(5,&),-0,

]!+(0$(5,&),-0:$/!'4):
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A9.5   !"#$%&!' (! )(*(!+ "(,!+"!,-' .+!%&"&. /(0#'1 2!(3(  4)&0('.&,&!' 5(.6#71

GP2D120 4)&14(5(8&19&,!(9 3 x 10 55 &13+'" 355.

A9.6 /(."#$%&!'1"+*'#715(.6#: GPD120 "14()!6 P0 )(*(!+1"+"14("+;+,(1,+1)&06,"'1,&<'.

P0
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 !"!# MicroCamp $!%&# '()#*+,#-./,00*&.'.$!/123 GP2D120 45).4!$!6).

71089)) analog(). :23.5,'(&#,./)'#,09)).0&!";!/)$!.)'4!2-<!+,#-.'2&/1=61=.7!5$121:

R = (2933 / (V + 20)) - 1

>/&'-? R - /)'#,09)3.+.',0#)$&#5,;@

V - ()'2!.0,.+*;!/& ABC. :),4,<!0.!# 0 /! D@EFG.

A10.1 H!</,I#&.0!+*I.45!&8#.).++&/)#&.45!J5,$$1@.45)+&/&001=.0,.2)'#)0J& A10-1. 

A10.2 C!/82=()#&.")"2)!#&81 analog 8.45!&8#1. H8!$4)2)51I#&.45!&8#.

A10.3  C!/82=()#&.45!J5,$$,#!5 PX-400 8.42,#& MicroCamp- 5!"!#,.).<,J51<)#& HEX-

7,I2 +.$)85!8!0#5!22&5.

A10.4 K*82=()#&.4)#,0)& ).!#'!&/)0)#& ISP-8,"&2-.

A10.5  K82=()#&.4)#,0)&.).5,<$&'#)#& 8,8!IL0)"1/-.!"M&8#.4&5&/.$!/12&$ GP2D120. 

N,"2=/,I#&.<,.4!8,<,0)3$)./)'42&3 SLCD16x2.

A10.6 O<$&03I#&.5,''#!30)&./!.!"M&8#, ).8!0#5!2)51I#&.5&<12-#,#.

P"&/)#&'-@.(#!.$!/12- GP2D120 $!%&# 8!55&8#0! )<$&53#-./)'#,09)=.!# 4 /! 30 '$.

>,/,0)& 10
O<$&5&0)&./)'#,09)).$!/12&$ GP2D120

O<$&03I#&./)'#,09)=
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#include <stdlib.h> //  !"#$!%&#'%()"*+) #'*,%((-.*
#include <soft_serout.h> //  #,,"!/0%* #12",#'%+"23(#4#*0%(%2%
#include <sleep.h> // &%,"!/0)
#include <analog.h> //  #,,"!/0%*567
#define m 2933 // 0#(1+%(+%*,28* !"#$!%&#'%()8*,)1+%(9))*'*1:
#define b 20 
#define k 1 
void main() // 42%'(%8* !#4!%::%
{ 

unsigned char dec[4],dec2[4]; // ,28*&% )1) *ascii* #12"* !"#$!%&#'%()8*
unsigned int gp2=0,cm=0; // 1;)+-'%()"*,%((-.*1*567
sleep(1000); //  %<&%*=*1"0<(,%*
soft_serout_init(2,9600); // (%1+!#>0%* #12",#'%+"23(#4#* #!+%*9600*8N=

while(1) 
{ 

gp2 = analog(0); // ;+"()"
cm = (m/(gp2+b)) - k; //  !"#$!%&#'%()"*,%((-.*'*1:
utoa(gp2,dec,10); //  !"#$!%&#'%()"*Integer*'*,"18+.*Ascii
utoa(cm,dec2,10); //  !"#$!%&#'%()"*Integer*'*,"18+.*Asci?*
serout_byte(2,0xFE);serout_byte(2,0x00); // #;)1+0%*,)1 2"8*
serout_byte(2,0xFE);serout_byte(2,0x80); // &%,%()"*%,!"1%*=@>*1+!#0)
serout_text(2,"RAW Data= "); 
serout_text(2,dec); // '-'#,*,%((-.*Asci?*
serout_byte(2,0xFE);serout_byte(2,0xC0); // &%,%()"*%,!"1%*A@>*1+!#0)*
serout_text(2,"Distance= "); 
serout_text(2,dec2); // '-'#,*,%((-.*'*1:*
serout_byte(2,0xFE);serout_byte(2,0xCE); // &%,%()"*%,!"1%*A@>*

// 1+!#0)*=B@>* #&)9))
serout_text(2,"CM"); 
sleep(500); 

} 

}

C )1%()"* !#4!%::-

D=E*F%1+!#>0%*0%(%2%*1'8&)*1*,)1 2"":*GHIJ=KLA.

DAE*M;)+-'%()"*,%((-.*1* #!+%*P0*'*9)02".

DNE*7!"#$!%&#'%()"*,%((-.*'*1:* #*O#!:<2"*DPQDRSATUEE*@*k.

DBE*7!"#$!%&#'%()"*'*O#!:%+*ASCII*)*'-'#,*(%*,)1 2">*GHIJ=KLA.

DVE*7#'+#!*)&:"!"()>*0%/,-"*0,V*1"0.

W)1+)(4 *X=Y@=*:* 7 !#4!%::%*,28*1;)+-'%()8*,%((-.*1*:#,<28 *Z[AJ=A0,*

 !"#$!%&#'%()8*).*'*1:*)*'-'#,*(%*,)1 2">*GHIJ=KLA\
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4
21

3

< 8 cm

A11.1   !"#$%&'()!*+%(,-!'.&(/(**'#/&'(,-!0-$112, ,-/*'#'))23()$(4/5&/)0' A11-1. 

A11.2 6!#.437/&'(8/84/!&'.2 analog .(,-!'.&2.  .!1,/4/-2%&'(,-!'.&.

A11.3 6!#.437/&' ,-!0-$11$&!- PX-400 . ,4$&' MicroCamp--!8!&$ / "$0-2"/&' HEX-9$%4 * 

1/.-!.!)&-!44'-.

A11.4  :+.437/&'(,/&$)/' /(!&5!'#/)/&' ISP-.$8'4;.

A11.5 6!5&$*;&'(-!8!&$()$(,!4. :.437/&'(,/&$)/'(-!8!&$(/()$843#$%&'("$('0!(#'%5&*/<1/ . 

A11.6 =8-$&/&'(*)/1$)/'()$(,!*'#')/'(-!8!&$(,-/(*!")/.)!*')//(,-',<&5&*/<.

>!8!& ,-!*'-<'& )$4/7/' ,-',<&5&*/% * #/$,$"!)' 8 51. ?54/ ,-',<&5&*/% )'&, &!(

-!8!& #*/0$'&5< *,'-'#@ ?54/ !8)$-2A/*$'&5< ,-',<&5&*/', &! -!8!& !&B'"A$'& )$"$#, 

-$"*!-$7/*$'&5<(*4'*!(/(!,<&;(#*/A'&5<(*,'-'#.

C$#$)/' 11
D'5.!)&$.&)!'(2.4!)')/'(!&(,-',<&5&*/%
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#include <stdlib.h> //  !"#$!%&#'%()"*+) #'*,%((-.*
#include <motor.h> // / !%'0"()"*1#+#!%1)
#include <sleep.h> // з%,"!23)
#include <sound.h> 
#include <analog.h> //  оддержка АЦП

void main() // 4лавная программа
{ 

unsigned int sensor=0; 
unsigned char i=0; 
sleep(200); sound(4000,50); // &апуск и звуковой сигнал
while(1) 
{ 

sensor=0; 
for (i=0;i<5;i++) 
{ 

sensor=(sensor+analog(0)); // 56)+-'%()"*,%((-. GP2D120 5 !%&*
} 
sensor=(sensor/5); // /среднение
if (sensor>260) // ,о препятствия < 8 см ?
{ 

backward(50);sleep(800); // о$7"&,* !" 8+9+')8*
s_left(50);sleep(600); 

} 
else 
{ 

forward(50); // ,вижение вперед
} 

} 
}

: )9%()"* !#4!%11-

(1)*;%6%0#*!%$#+-*9#*&'/3#'-1*9)4(%0#1.

(2)*<#0/6"()"*,%((-.*9*1#,/08*GP2D120*)*&% )9=*'* "!"1"((/>.* ?9!",("()"* #*@*

)&1"!"()81.

(3)*<!#'"!3%*&(%6"()"*9*AB<*$#0=C"*320*)0)*("+.*D90)*$#0=C",*E+#*&(%6)+*6+#*,#*

 !" 8+9+')8*1"(""*8 91.*F#$#+*,')2"+98*(%&%,*0.8*9"3/(,-,*&%+"1*!%&'#!%6)'%"+98*'0"'#*0.6*

9"3/(,-.*53#!#9+=*@GH.

(4)*D90)*)&1"!"((#"*&(%6"()"*1"(=C"*320,*+#*!#$#+* !#,#02%"+*,')4%+=98*' "!",.

I@J*<#'+#!*# "!%K)L.

M )9+)(4 * A11- 1:* <!#4!%11%* 5* ,08* $"93#(+%3+(#4#* /30#("()8* #+*

 !" 8+9+')L* !)* #1#N)*OPQ1#,/08 *GP2D120.
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   !"#$ 8 %"&&'"(%)#"!)&* #+,%+&- &#./) 0$%$/ ,+&!$1+#"($!*2-3 4"2"! & 

'+15!$' SLCD. 6"&&'"(%)#"!)&*7 # +&2+#2+'7 #+,%+&- ,$%$1"0) 1"22-8.  9 1"22+3  !"#$:

;51$( %"&&'+(%$2" ($82)4" ,%)$'" 1"22-8. <51$( )&,+!*/+#"(*&. 2+#-3 4+',+2$2(: -

,5!*( 1)&("2=)+22+ + 5,%"#!$2). ER-4. >5!*( ,$%$1"$( 1"22-$ ,+ ,+&!$1+#"($!*2+'5:

4"2"!5. >$%$1"#"$'-$ 1"22-$ '+15!)%5?( 2$&5@5? 0"&(+(5:38 4A=. 6+;+( 1+!B$2 ;-(*:

+;+%51+#"2:CDE,%)$'2)4+' 38 4A= 1!.:1$'+15!)%+#"2). ,+!50$22-8:1"22-8F

G+B2+:)&,+!*/+#"(*:,5!*( ER-4 1!.:5,%"#!$2).:1#)B$2)$':%+;+(". H"1"2).:4 I(+3 

 !"#$:,+/#+!.(:,+&(%+)(*:5,%"#!.$'+ +:%+;+(".

11.1 >5!*(:1)&("2=)+22+ +:5,%"#!$2).:ER-4* 
6";+0".:1)&("2=).:+(:J:1+:K:'$(%+#:2":+(4%-(+':,%+&(%"2&(#$. 

4:42+,4):1!.:,$%$1"0):4+'"21. 

G"!+$:I2$% +,+(%$;!$2)$F 

>)("2)$ 2.4-3.0 9 +(:1#58:;"("%$$4 AA. 

>$%$1"0":,+&!$1+#"($!*2-8:1"22-8:#:&++(#$(&(#)):&+:&("21"%(+' RS-232 &+:

&4+%+&(*? 1200 bps ):#:L+%'"($:8N1. 

* >5!*(:ER-4 ):,%)$'2)4 ZX-IRM 38 4A= 2$:#4!?0"?(&.:#:2";+% MicroCamp2.0 Beginner. 

>+&("#!.?(&.:#:2";+%$ Standard.

A!"#" 11
6+;+(:&:1)&("2=)+22-':5,%"#!$2)$'

6)&52+4 11-1 :  >5!*(:1)&("2=)+22+ +:5,%"#!$2). ER-4

(A) (B) (C)
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11.1.1  !"#$%&'("()$*$(#+,&)$--+,

./0 1'"!2(-30 "$4!%+ 5 '1/6%!# ER-4, )$--+( '("()$7%50 '! 5%$-)$"%1 RS-232 

5! 58!"!5%67 1,200 bps 3 * 9!"#$%( 8N1. .$--+( '("()$7%50 * 5!!%*(%5%*33 5 -$:$%!;&

8-!'8!;&-$&'1/6%(. <(5%!"$5'!/!:(-3(&8-!'!8&'!8$=$-!&-$&"351-8( 11-1.

>"3&-$:$%33 A '("()$7%50&53#*!/+ A, =$%(# a. 

>"3&-$:$%33&? '("()$7%50&53#*!/+ ?@ =$%(#&b. 

>"3&-$:$%33&A '("()$7%50&53#*!/+ A, =$%(#&B. 

>"3&-$:$%33&C '("()$7%50&53#*!/+ C@ =$%(#&d. 

D("()!*$-3(&418*&5)(/$-!&)/0&"$=/3E(-30&5("33&4+5%"+,&-$:$%3;&3&)/3--!F!&

-$:$%30&8-!'83G H5/3&'"!3=*!)0%50&'!*%!"0723(50&-$:$%30, %!&'("()$(%50&4!/6I$0 

418*$, '"3&'!*%!"-!#&-$:$%33&'("()$(%50&#$/(-68$0. H5/3&1)(":3*$%6&8-!'81&-$:$%!;, %! 

41)(%&'!5%!0--!&'!*%!"0%650&&'!5/()-00&418*$.

11.2  JKL'"3(#-38 ZX-IRM

>"3 '("()$E( )$--+, '!&JKL8$-$/1 -$ 4!/6I3( "$55%!0-30 (5...10 #) 35'!/6=1(%50&

-(512$0 E$5%!%$ 38 8MN. O$83# !4"$=!#, '"3(#-38 )!/:(- )(#!)1/3"!*$%6 -(51217&

38 8MN. >!5/(&P%!F!&'("()$%6&'!5/()!*$%(/6-+(&)$--+(&*&#38"!8!-%"!//(".

H5/3&-(512$0&E$5%!%$ 38 8MN !%51%5%*1(%@&%!&-$&*+,!)(&41)(%&/!F3E(58$0 “1”. Q&

'"!%3*-!#&5/1E$(, (5/3&)(%(8%3"1(%50 38 8MN, %!&-$&*+,!)(&41)(%&/!F3E(583; “0”.

R351-!8 11-2: <!)1/6 JKL'"3(#-38$ 38 8MN

JKL#!)1/6
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 !"#$%&'()*+(,

-".)/&3x10 00& "

1*,%"&3 00&x&2
23$1.4)$(&%5(!+(."(&x&1

6$'4+7&289!5"(0."%*&

:;9<=>&38 %?@&x&1
A1+$B$(&%5(!+(."(&x&1

A12.C&-#)*B7)(&B".)&3x10 00&D(5(3&$)B(5#)"(&B&0$'4+(&ZX9<=>&"&"3$1.4)$(&%5(!+(."(.&

E*%5(!")(&1*,%$,&3 00&%*%&!$%*3*.$&.*&5"#4.%(F&

41+$B$(&%5(!+(."(

B".)&3x10&00

A12.2&E*%5(!")(&289!5"(0."%&#&!5$)"B$!$+$G.$,&#)$5$./&$)&G"'%$%5"#)*++"D(#%$1$&

'"#!+(H.&I$3"@"H&0$G()&J/)7&+KJ$,&'+H&$J(#!(D(."H&4#)$,D"B$1$&!5"(0*&289#"1.*+$B&$)&

!4+7)*&L=9M.

A12.3&I$'%+KD")(&%*J(+7&!5"(0."%*&:;9<=>&B&!$5)& <=>9!+*)/&%$.)5$++(5*&>NOPQRSTU.

E*'*."(&12
I$'%+KD(."(&0$'4+H&289!5"(0."%*

!$5)&<=>
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11.3  !"#$%&'(()*%+,%+,-.#&,/'0#.1(,$2%+,!02

3.4%2+!,5#("4%+!,6!'$$"!,/'("4%+,-.#&,/'0#.1(,6,%+,!0'%('%47)8#%C 

(#,9*,&"$,%"-+,.17,/'01%-+#:"'.1(2;%9"9.",0#82 serial.h file. <"9.",0#8'%-,&#!="0%

>2(8:"", +!#&('7('?#()#%&.4%+!"#$'%"%+#!#&'?"%&'(()*%?#!#7%8'('. UART 

$"8!,8,(0!,..#!' ATmega8.

@%-,-0'/%>2(8:"A%/*,&40 uart_set_baud() " uart_get_key(). B+"-'("#%C0"*%>2(8:"A%

+!"/#&#(,%("=#.

11.3.1 D2(8:"4 uart_set_baud();

E'&'#0%-8,!,-01%,9$#('%?#!#7%"(0#!>#A- UART $"8!,8,(0!,..#!' ATmega8. 

D,!$'0%>2(8:""

void uart_set_baud(unsigned int baud)

3.4%!'9,0)%-%+2.10,$ ER-4 (#,9*,&"$,%7'&'/'01%-8,!,-01 1200 9"0 / -#82(&2.

 !"$#!: uart_set_baud(1200;

11.3.2 D2(8:"4 uart_get_key();

 ,7/,.4#0%+!"(401%1 9'A0 &'(()*%?#!#7%/*,& RxD $"8!,8,(0!,..#!' ATmega8. 

F,=(,%7'&'/'01%/!#$4%&,%+!#8!'5#("4%+!"#$'%GHIJKLMHN. O"-., 20,000 

-,,0/#0-0/2#0 30 $-.

D,!$'0%>2(8:"" 

char uart_getkey(unsigned int timeout)

 !"$#!: 

key=uart_getkey(20000); 

 !"#$%,&(,6,%9'A0'%"%7'+"-1%/%+#!#$#((2;%PKQ.

void

char unsigned int

unsigned int
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A12.1   !"#$%&'()!*+%(,-!'.&(/(**'#/&'(,-!0-$112, ,-/*'#'))23()$(4/5&/)0'(A12-1.

A12.2 6!#.437/&'(8/84/!&'.2 serial.h .(,-!'.&2.  .!1,/4/-2%&'(,-!'.&. 

A12.3 6!#.437/&' ,-!0-$11$&!- PX-400 . ,4$&' MicroCamp -!8!&$ / "$0-2"/&' HEX-9$%4 * 

1/.-!.!)&-!44'-. 

A12.4 :+.437/&'(,/&$)/' /(!&5!'#/)/&' ISP-.$8'4;. 

A12.5 :5&$*;&' 2 8$&$-'%./ AA *(,24;&(#/5&$)</!))!0!(2,-$*4')/= ER-4.

A12.6 :.437/&'(,/&$)/'. >$?/1$%&'(.)!,./()$(,24;&' ER-4 #4=(,'-'#$7/(#$))+@(* 

,-/'1)/. ZX-IRM -!8!&$ MicroCamp. >$843#$%&'("$(#/5,4''1 SLCD.

A$#$)/' 13
6-/'1(#$))+@,(,'-'#$*$'1+@(,24;&!1 ER-4
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#include <stdlib.h> //  !"#$"%!#"&'()(*)+!,-"
#include <soft_serout.h> // .+$/*0'SLCD 
#include <sleep.h> //  !"#$%&!
#include <serial.h> // '()*#"(+!,#*-./01'($,
#include <sound.h> // 2($34$(+!.4#  +5&!
#include <motor.h> // &(.,$(*- 3(,($(+

unsigned char key,flag=0; 
unsigned char dec[4],bin[9];

void main() 
// '!5 ! 1 )#&5."!

soft_serout_init(0,9600); // . !"#$%& '($#"  9600 8N1
uart_set_baud(1200); // )&$#$!") '#$#"!64 "!../7 '5*),(3
sound(2000,200); // *+5&1
serout_byte(0,0xFE);serout_byte(0,0x01); // (64),&! "4)'*#81
serout_byte(0,0xFE);serout_byte(0,0x80); // !"$#) '#$+(01),$(&41
serout_text(0,"You Press Key ");

while(1) // 9#)&(.#6./01:4&*
{ 

key=uart_getkey(20000); // )64,/+!.4# "!../7 ) '5*-,! timeout 33 3)1
if ((key!=flag)&&(key>0x40)&&(key<0x7F))

// '$(+#$&! .!%!,(0 &.('&4
{ 

serout_byte(0,0xFE); 
serout_byte(0,0x8E); // +/+(" .! "4)'*#0
serout_byte(0,key); 
flag=key; 

} 
} 

} 

;'4)!.4#1'$(<$!33/

=*8 >,(01'$(<$!33/ .#(97("43( '("&*?64,- 2 +!%./#1949*4(,#&4 serial.h 4 soft_serout.h. 

@ '$(<$!33# +/'(*.8?,)8 )*#"5?A4# "#0),+48B

(1) C!5 ! 1 )#&5."! "*8 4.4:4!*4 !:44 SLCD.

(2) D),!.(+&! )&($(),4 $!9(,/ ) "4)'*##3 SLCD 9,600 94, + )#&5."5.

(3)  D),!.(+&! )&($(),4 $!9(,/ ) '5*-,(3 ER-4  1,200 94, + )#&5."5.

(4) E($34$(+!.4# ),!$,(+(<(  +5&!.

(5) ;64),&!1"4)'*#8 41+/+("1)((9A#.48 "You Press Key".

(6) ;%4"!.4# .!%!,48 &.('&4 .! '5*-,# ER-4. C$4 (,)5,),+44 .!%!,48 4*4 '$4#3# 

.#4 +#),.(<( &("! '$(<$!33!14<.($4$5#, $# 5*-,!,.

(7) F)*4 &(" '$!+4*-./0, '$(<$!33! +/+("4, &(" .! "4)'*#0.

G4),4.<  A12-1 B C$(<$!33! .! 8 /&#  C "*8 '$4#3! "!../7 ) '5*-,!1

ER-4 41+/+("!1.!1"4)'*#0 .
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  !"#"$%% 12 &'(')*MicroCamp +&%$%,"-) #"$$.- / +012)" ER-4  8 !$"3-$%4*

)"5%67 5"5 87 97 :7 D %  ;7 <7 =7 d. >$'+5% $" +012)- ER-4 /5'$/)&0%&'?"$. )"5%, '(&"!',7*

3)'(. $"+&"?1-$%@*#?%A-$%@*&'(')"*/'')?-)/)?'?"1%:

 +-&-# - ?-&6$@@*5$'+5" - D %1% d 

B"!"# - $%A$@@*5$'+5" - A %1% a 

 1-?' - 1-?"@*5$'+5" - C %1% c 

 +&"?' - +&"?"@*5$'+5" - B %1% b 

 /- C)%*#"$$.-*,'A$'*%/+'12!'?")2*#1@ 5'$)&'1@*#?%A-$%@*&'(')".

A13.1  D'!#"4)-*$'?.4*+&'-5)*%*??-#%)-*+&'E&",,07*+&%?-#-$$0F*$"*1%/)%$E-*A13-1. 

A13.2 G'#51F3%)-*(%(1%')-50 serial.h 5*+&'-5)0. D5',+%1%&04)-*+&'-5).

A13.3  G'#51F3%)- +&'E&",,")'& PX-400 5 +1")- MicroCamp- &'(')" % !"E&0!%)- HEX-H"41 ? 

,%5&'5'$)&'11-&.

A13.4  .51F3%)-*+%)"$%- %*')/'-#%$%)- ISP-5"(-12.

I"#"$%- 14
J%/)"$K%'$$.4*5'$)&'12*&'(')"
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#include <stdlib.h> //  !"#$"%!#"&'()(*)+!,-"'
#include <soft_serout.h> // .+$/*0'SLCD'
#include <sleep.h> // 1"$,%2-"'
#include <serial.h> // 3+ *,$+4"!,*0#56'3+%!'
#include <sound.h> // 7+%.)%+4"#),'14/-"'
#include <motor.h> // -+#!%+*0'.+!+%+4'
unsigned char key,flag=0;

void main() 
{ 

sleep(1000); // 3"/1"'8' ,-/#$"'
soft_serout_init(0,9600); // #" !%+6-"'3+%!"'9600'9:8'
uart_set_baud(1200); //  -+%+ !0'3,%,$";)'$"##5<'3/*0!+.'

sound(2000,200); // 14/-'
serout_byte(0,0xFE);serout_byte(0,0x01); // +;) !-"'$) 3*,&'
serout_byte(0,0xFE);serout_byte(0,0x80); // "$%, '3,%4+6' !%+-)'
serout_text(0,"Press any IR Key"); 
while(1) // (, -+#,;#56'=)-*'
{ 

key=uart_getkey(65000); //  ;)!54"#),'$"##5<' '3/*0!"'>?@ABC>'DD'. '
if ((key=='a')||(key=='A')) // "A"'$4)2,#),'#"1"$
{ 

backward(100); 
if (flag!=1) // 454+$'"Backward"'#"'$) 3*,6
{ 

serout_byte(0,0xFE); 
serout_byte(0,0xC0); 
serout_text(0,"Backward  "); 
flag=1; 

} 
} 
else if ((key=='d')||(key=='D')) // "D"'$4)2,#),'43,%,$
{ 

forward(100); 
if (flag!=2) // 454+$'EFBGHIGJE'#"'$) 3*,6
{ 

serout_byte(0,0xFE); 
serout_byte(0,0xC0); 
serout_text(0,"Forward   "); 
flag=2; 

} 
} 
else if ((key=='c')||(key=='C')) // "C"'3+4+%+!'4*,4+
{ 

s_left(100); 
if (flag!=3) // 454+$'EKCGL'MAN>E'#"'$) 3*,6
{ 

serout_byte(0,0xFE); 
serout_byte(0,0xC0); 
serout_text(0,"Turn Left "); 
flag=3; 

} 
} 
else if ((key=='b')||(key=='B')) // "B"'3+4+%+!'#"3%"4+

O) !)#P 'Q8DR8S' 3%+P%".."'%+(+!"' '$) !"#=)+##5.'/3%"4*,#),.'

(3%+$+*2,#),'#"' *,$/TU,6' !%"#)=,)
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 !"#$%"&'!()*($++,

-.$'!()*($++$'($/($0).$%$'%$')#%)1&'!(&2,234&5' (6"#."%*'A12-1)'267'2"#.$%8")%%)*)'

3!($16&%"7'21"9&%"&+'()0).$.':()*($++$';)%.()6"(3&.'%$9$."&';%)!);'%$'!36<.&'"='

#)).1&.#.1&%%)='3!($167&.'+).)($+">'

?$;9&'!()"/1)2".#7'1,1)2'#))04&%"5'%$'2"#!6&5.

{
s_right(100); 
if (flag!=4) // 1,1)2'"Turn'Right"'%$'2"#!6&5
{ 

serout_byte(0,0xFE); 
serout_byte(0,0xC0); 
serout_text(0,"Turn Right"); 
flag=4; 

} 
} 
else 
{motor_off();flag=0;} // )#.$%)1;$'+).)()1='&#6"'%&'%$9$.$

;%)!;$} 
}

@"#."%*'A13-1:'!()*($++$'()0).$'#'2"#.$%8")%%,+'3!($16&%"&+'

();)%A$%"&B'

A13.6':)#.$1<.&'()0).$'%$'!)6.'C;6DA".&'!".$%"&.

A13.7'E$9"+$5.&';%)!;"'%$'!36<.&'ER-4'267'3!($16&%"7'()0).)+.'E$!($1675.&'!36<.'1'

#.)()%3'!("&+%";$. E$06D2$5.&'/$'21"9&%"&+'()0).$.
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  Исходные тексты программ библиотеки 

MicroCamp 2.0

in_out.h : Чтение и Запись цифровых данных по любому порту

#ifndef _IN_OUT_

#define _IN_OUT_
#define toggle_b(x) DDRB |= _BV(x); PORTB ^= _BV(x);
#define toggle_c(x) DDRC |= _BV(x); PORTC ^= _BV(x);
#define toggle_d(x) DDRD |= _BV(x); PORTD ^= _BV(x);
char in_b(char _bit)
{

DDRB &= ~(1<<_bit);
return((PINB & _BV(_bit))>>_bit);
}

char in_c(char _bit)
{

DDRC &= ~(1<<_bit);
return((PINC & _BV(_bit))>>_bit);
}

char in_d(char _bit)
{

DDRD &= ~(1<<_bit);
return((PIND & _BV(_bit))>>_bit);
}

void out_b(char _bit,char _dat)
{

DDRB |= _BV(_bit);
if(_dat)
PORTB |= _BV(_bit);
else
PORTB &= ~_BV(_bit);
}

void out_c(char _bit,char _dat)
{

DDRC |= _BV(_bit);
if(_dat)
PORTC |= _BV(_bit);
else
PORTC &= ~_BV(_bit);
}

void out_d(char _bit,char _dat)
{

DDRD |= _BV(_bit);
if(_dat)
PORTD |= _BV(_bit);
else
PORTD &= ~_BV(_bit);
}

                                                                               

#endif 
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sleep.h : Библиотека функции задержки
#ifndef _sleep_
#define _sleep_
void sleep(unsigned int ms)
{

unsigned int i,j;
for(i=0;i<ms;i++)
for(j=0;j<795;j++);
}

#endif

analog.h : Библиотека аналогового чтения входа
unsigned int analog(unsigned char channel)
{

unsigned int adc_val;
ADMUX = 0x40;
ADMUX |= channel; // Режим одиночного входа
ADCSRA = 0xC6;
while((ADCSRA & (1<<ADSC)));
adc_val = ADCL;
adc_val += (ADCH*256);
return(adc_val);
}

sound.h : Библиотека звукового генератора
#include <in_out.h>
#include <sleep.h>
void delay_sound(unsigned int ms)
{

unsigned int i,j;
for(i=0;i<ms;i++)
for(j=0;j<200;j++);
}

void sound(int freq,int time)
{

int dt=0,m=0; // Сохранить значение и
dt = 5000/freq; // Сохранить активную логическую задержку
time = (5*time)/dt; // Сохранить значение счетчика для генерации звука
for(m=0;m<time;m++) // Цикл генерации звука (Логический переключатель P0.12)
{

out_d(4,1);
delay_sound(dt); // Задержка для получения звука необходимой частоты
out_d(4,0);
delay_sound(dt); // Задержка для получения звука необходимой частоты
}

}

void sound_cnt(unsigned char cnt,int freq,int time)
{

unsigned char i;
for (i=0;i<cnt;i++)
{

sound(freq,time);
sleep(300);
}
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led.h : Библиотека управления светодиодами
// Библиотека для управления светодиодным индикатором

// посредством прерывания от таймера Timer 2 каждые 5 мсек

#include <avr/interrupt.h>
#include <avr/signal.h>
#include <in_out.h>
unsigned char LED=0;
unsigned char LED_cnt;
SIGNAL (SIG_OVERFLOW2) // Интервал 10 мсек
{

TCNT2 = 178; // Перезагрузка интервала 10 мсек(TCNT2 = 178)
LED_cnt++; // Увеличение значения Счетчика 10 мсек на единицу
if (LED_cnt>30) // Проверка значения Счетчика 10 мсек на величину 30
{

LED_cnt=0; // Очистка Счетчика
if (LED==1) // Проверка разрешена ли работа светодиода LED1
{

toggle_c(5);
}

else if (LED==2) // Проверка разрешена ли работа светодиода LED2
{

toggle_d(1);
}

else if (LED==3) // Проверка разрешена ли одновременная работа
                                             // светодиодов LED1 и LED2
{

toggle_c(5);
toggle_d(1);
}

}

}

void interval_init() // Конфигурирование и Запуск таймера Timer 0
{

TCCR2 |= (1<<CS22)|(1<<CS21)|(1<<CS20);
// Значение коэффициента деления предварительного делителя 1024,
// для тактовой частоты 16 МГц,
// 1 мсек = 1024/16МГц = 64мксек/значение счетчика
TIFR |= 1<<TOV2; // Установка бита TOV2 / Очистка
TIMSK |= 1<<TOIE2; // Разрешение Прерывания по Переполнению для таймера Timer2
TCNT2 = 178; // Интервал 10 ms
sei(); // Разрешить все прерывания
}

void led1_on() // Начало процесса мигания светодиода LED1
{

interval_init();
LED |= (1<<0) ;
}

void led1_off() // Окончание процесса мигания светодиода LED1
{

LED &= ~_BV(0);
}

void led2_on()
{

interval_init(); // Начало процесса мигания светодиода LED2
LED |= (1<<1) ;
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}

void led2_off()
{

LED &= ~_BV(1); // Окончание процесса мигания светодиода LED2
}

motor.h : Библиотека управления двигателем постоянного тока
/* Конфигурация аппаратных средств
ДВИГАТЕЛЬ1
- PD7 Присоединено к порту 1B
- PD6 Присоединено к порту 1A
- PB1 Connect to 1E
ДВИГАТЕЛЬ 2
- PB0 Присоединено к порту 2A
- PD5 Присоединено к порту 2B
- PB2 Присоединено к порту 2E */
#include <avr/io.h>
#include <avr/signal.h>
#include <avr/interrupt.h>
#define ALL 3 // Очистить весь двигатель
#define all 3 // Очистить весь двигатель
unsigned char _duty1=0,_duty2=0; // Переменные, в которых запоминается 
    // значение скважности импульсов 
    // управления каждым из двигателей
char pwm_ini =0; // Флажок для начальной проверки
SIGNAL (SIG_OVERFLOW1) // Обработчик прерывания по переполнению. Интервал 1 
мсек
{

OCR1AL = _duty1; // Чтение значения скважности 1
OCR1BL = _duty2; // Чтение значения скважности 2
}

void pwm_init()
{

TCCR1A |= (1<<WGM10);
TCCR1B = (1<<CS12)|(1<<CS10)|(1<<WGM12); // Настройка предварительного делителя
// TCCR1B = (1<<CS12)|(1<<WGM12); // Настройка предварительного делителя
TIFR |= 1<<TOV1; // Установка бита TOV0 / clear
TIMSK |= 1<<TOIE1; //Разрешение прерывания по переполнению таймера Timer0
//timer_enable_int(_BV(TOIE1));
sei();
}

void pwm(char channel,unsigned int duty)
{

duty = (duty*255)/100; // Преобразование значения в интервале 0-100 
                       // в значение в интервале 0-255
if(pwm_ini==0) // Значение для ШИМ начальное ?
{

pwm_init(); // Если значение начальное, то проводим инициализацию
pwm_ini=1;  // и устанавливаем флажок инициализации
}

if(channel==2)
{

TCCR1A |= _BV(COM1A1);
DDRB |= _BV(PB1);
OCR1AL = duty;
_duty1 = duty;
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}

else if(channel==1)
{

TCCR1A |= _BV(COM1B1);
DDRB |= _BV(PB2);
OCR1BL = duty;
_duty2 = duty;
}

else if(channel==3)
{

TCCR1A |= _BV(COM1A1);
DDRB |= _BV(PB1);
OCR1AL = duty;
_duty1 = duty;
TCCR1A |= _BV(COM1B1);
DDRB |= _BV(PB2);
OCR1BL = duty;
_duty2 = duty;
}

}

void motor(char _channel,int _power)
{

if(_power>0)
{

pwm(_channel,_power);
if(_channel==2)
{

out_d(7,1);
out_d(6,0);
}

else if(_channel==1)
{

out_d(5,0);
out_b(0,1);
}

}

else
{

pwm(_channel,abs(_power));
if(_channel==2)
{

out_d(7,0);
out_d(6,1);
}

else if(_channel==1)
{

out_d(5,1);
out_b(0,0);
}

}

}

void motor_stop(char _channel)
{

pwm(_channel,100);
if(_channel==2 ||_channel==3)
{
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out_d(7,0);
out_d(6,0);
}

if(_channel==1||_channel==3)
{

out_d(5,0);
out_b(0,0);
}

}

void motor_off()
{

pwm(3,0);
out_d(7,0);
out_d(6,0);
out_d(5,0);
out_b(0,0);
}

void forward(int speed)
{

motor(1,speed);
motor(2,speed);
}

void backward(int speed)
{

motor(1,speed*-1);
motor(2,speed*-1);
}

void s_left(int speed)
{

motor(1,speed);
motor(2,speed*-1);
}

void s_right(int speed)
{

motor(1,speed*-1);
motor(2,speed);
}

timer.h : Timer library
#include <C:/WinAVR/avr/include/avr/interrupt.h>

#include <C:/WinAVR/avr/include/avr/signal.h>

/************* Обработчик прерывания от таймера Timer0 ******************/

/******************* Интервал 1 мсек ************************************/

unsigned long _ms=0;
SIGNAL (SIG_OVERFLOW0) // Интервал 1 мсек
{

TCNT0 = 6; // Интервал 1 мсек
_ms++;
}

void timer_start(void) // Конфигурирование и запуск таймера Timer0
{

TCCR0 = (1<<CS01)|(1<<CS00); // Предварительный делитель 64,16МГц,
                             // 1 мсек = 64/16М = 4мксек/значение счетчика
TIFR |= 1<<TOV0; // Установка бита TOV0 / clear
TIMSK |= 1<<TOIE0; // Разрешение прерывания по переполнению таймера Timer0
TCNT0 = 6; // Интервал 1 мсек
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sei(); // Разрешение всех прерываний
_ms = 0;
}

void timer_stop()
{

TCCR0 = 0; // Остановка таймера
TCNT0 = 0;
TIMSK &= ~_BV(TOIE0); // Очистка бита TOIE0
_ms = 0; // Очистка значения переменной времени
}

void timer_pause()
{

TCCR0 = 0; // Остановка таймера без очистки значения переменной времени
}

void timer_resume()
{

TCCR0 = (1<<CS01)|(1<<CS00); // Предварительный делитель 64,16МГц,
                             // 1 мсек = 64/16М = 4мксек/значение счетчика
}

unsigned long msec()
{

return(_ms);
}

unsigned long sec()
{

return(_ms/1000);
}

serial.h : Библиотека последовательного обмена данными через 

UART ATmega8

#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/signal.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
#define F_OSC 16000000 /* Частота тактового генератора в Гц */
#define UART_BAUD_CALC(x,F_OSC) ((F_OSC)/((x)*16l)-1)
#define even_uart_rec() SIGNAL(SIG_UART_RECV)
//---- Условная проверка типа данных параметров для отображения ----//
#ifndef TEST_CHAR_TYPE(x)
#define TEST_CHAR_TYPE(x) *x==’%’ && (*(x+1)==’c’ || *(x+1)==’C’)
#endif

#ifndef TEST_INT_TYPE(x)
#define TEST_INT_TYPE(x) *x==’%’ && (*(x+1)==’d’ || *(x+1)==’D’)
#endif

#ifndef TEST_LONG_TYPE(x)
#define TEST_LONG_TYPE(x) *x==’%’ && (*(x+1)==’l’ || *(x+1)==’L’)
#endif

#ifndef TEST_FLOAT_TYPE(x)
#define TEST_FLOAT_TYPE(x) *x==’%’ && (*(x+1)==’f’ || *(x+1)==’F’)
#endif

#ifndef TEST_STRING_TYPE(x)
#define TEST_STRING_TYPE(x) *x==’%’ && (*(x+1)==’s’ || *(x+1)==’S’)
#endif
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#ifndef F_PREC
#define F_PREC 3
#endif

unsigned int _baud=9600;
char uart_ini=0;
char _key=0;
#ifndef USE_EVEN_UART_REC
SIGNAL(SIG_UART_RECV)
{

_key = UDR;
}

#endif

void uart_set_baud(unsigned int baud)
{

_baud = baud;
uart_ini==1;
// Установка скорости обмена
UBRRH = (unsigned int)(UART_BAUD_CALC(baud,F_OSC)>>8);
UBRRL = (unsigned int)UART_BAUD_CALC(baud,F_OSC);
// UBRRH = 00; //для скорости 9600 бит/сек
// UBRRL = 51;

// Разрешение работы приемника и передатчика; разрешение прерывания RX
UCSRB |= (1 << RXEN) | (1 << TXEN) | (1 << RXCIE);
// Асинхронный режим 8 бит данных 1 стартовый бит (8N1)
UCSRC |= (1 << URSEL) | (3 << UCSZ0);
sei(); // Разрешение всех прерываний
}

unsigned int uart_gets_baud()
{

return(_baud);
}

void uart_putc(unsigned char c)
{

if(uart_ini==0)
{

uart_ini==1;
uart_set_baud(_baud);
}

while(!(UCSRA & (1 << UDRE)));
UDR = c; // передача символа
}

void uart_puts(char *s)
{

while (*s)
{

uart_putc(*s);
s++;
}

}

void uart(char *p,...)
{

char *arg,**pp; // Указатель на указатель
char *ptr,buff[16]; // s_arg_offset=0,s_arg_i=0//;
pp = &p;
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ptr = p; // Копирование адреса
arg = pp; // Копирование адреса точки p
arg += 2; // Перемещение на 2 позиции для получения 
          // точки расположения первого параметра
if(uart_ini==0)
{

uart_ini==1;
uart_set_baud(_baud);
}

while(*ptr) // Проверка: ссылка на данные = 0?
{

if(TEST_CHAR_TYPE(ptr))
{

uart_putc(toascii(*arg));
arg+=2; // Вычисление адреса для символьного типа данных
ptr++; // Вычисление адреса для параметра %d
}

else if(TEST_INT_TYPE(ptr))

{

p = ltoa(*(unsigned int *)arg,&buff[0],10);
uart_puts(p);
arg+=2; // Вычисление адреса для типа данных int
ptr++; // Вычисление адреса для параметра %i
}

else if(TEST_LONG_TYPE(ptr))
{

p = ltoa(*(long *)arg,&buff[0],10);
uart_puts(p);
arg+=4; // Вычисление адреса для типа данных long
ptr++; // Вычисление адреса для параметра %l
}

else if(TEST_FLOAT_TYPE(ptr))
{

p = dtostrf(*(float *)arg,2,F_PREC,&buff[0]);
// Преобразование вещественного значения в строку символов
// (с использованием библиотеки libm.a)
uart_puts(p);
arg+=4; // Вычисление адреса для типа данных long
ptr++; // Вычисление адреса для параметра %l
}

else
{

uart_putc(*ptr); // Отправка строки данных на ЖКИ
}

ptr++; // Однократное увеличение значения адреса
}

}

/*
char uart_getkey()
{

char _c=_key;
if(uart_ini==0)
{

uart_ini==1;
uart_set_baud(_baud);
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}

_key = 0;
return(_c);
}

*/
char uart_getkey(unsigned int timeout)
                                                                                                                     

{

unsigned int cnt=1;
char _c=0;
if(uart_ini==0)
{

uart_ini==1;
uart_set_baud(_baud);
}

while(!_key&&(cnt<timeout))
{cnt++;}
_c = _key;
_key = 0;
return(_c);
}

soft_serout.h : Библиотека последовательного вывода данных для любого 

порта микроконтроллера ATmega8 (без использования модуля UART)

#include <avr/io.h>
#include <in_out.h>
#ifndef _soft_serout_
#define _soft_serout_
#define PRESCALER_1 (1<<CS20) // (1/16М) 0.0625 мксек на мсек
#define PRESCALER_8 (1<<CS21) // (8/16М) 0.5 мксек на мсек
#define PRESCALER_32 (1<<CS21) | (1<<CS20) // (32/16M) 2 мксек на мсек
#define PRESCALER_64 (1<<CS22) // (64/16М) 4 мксек на мсек
#define OFFSET_DELAY120 // для функции вывода используется 20 мксек
#define OFFSET_DELAY218 // для функции вывода используется 18 мксек
unsigned int base=0;
unsigned char base_start_rcv=0;
unsigned char TCCR2_cal=0;
unsigned int base;
unsigned int baud=9600;
void soft_serout_init(char tx,unsigned long baud_)
// Конфигурирование и запуск таймера timer2
{

unsigned long tick=0;
out_c(tx,1);
if(baud_<=4800)
{

tick = ((1000000/baud_)-OFFSET_DELAY1)/4; // Вычисление задержки для
                                          // заданной скорости обмена
                                          // данными
TCCR2_cal = PRESCALER_64;
}

else if(baud_>4800 && baud_<=9600)
{

tick = ((1000000/baud_)-OFFSET_DELAY2)/2; // Вычисление задержки для
                                          // заданной скорости обмена



MicroCamp : ATmega8   l 121

                                          

                                          // данными

TCCR2_cal = PRESCALER_32;
}

TCCR2 = 0; // Остановка таймера
TIFR |= 1<<TOV2; // Гарантированная очистка флага прерывания
base = 255-tick;
base_start_rcv = 255-(tick/2);
}

// Delay for baudrate
void delay_baud(unsigned int _tick)
{

TCNT2 = _tick; // Загрузка в предварительный делитель вычисленного
TCCR2 = TCCR2_cal; // Загрузка значения интервала
while(!(TIFR & (1<<TOV2))); // Ожидание окончания счета
TIFR |= 1<<TOV2; // Гарантированная очистка флага переполнения
TCCR2 = 0; // Остановка таймера Timer2
}

// Передача одного байта данных
void serout_byte(char tx,unsigned char dat)
{

int i;
out_c(tx,0); // стартовый бит
delay_baud(base); // Задержка для формирования стартового бита
for(i=0;i<8;i++)
{

out_c(tx,dat & 0x01); // Передача одного бита данных
delay_baud(base); // Задержка для заданной скорости обмена
dat=dat>>1; // Сдвиг для получения следующего бита
}

out_c(tx,1); // Стоповый бит
delay_baud(base); // Задержка для формирования стопового бита
}

// Функция передачи более чем одного байта
void serout_text(char tx,unsigned char *p)
{

while(*p)
{ serout_byte(tx,*p++); }
}

#endif
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COPYRIGHTS

This documentation is copyright 2006-2007 by Innovative Experiment Co., Ltd. (INEX)

By downloading or obtaining a printed copy of this documentation of software you agree that it is to be used 

exclusively with INEX products. Any other uses are not permitted and may represent a violation of INEX 

copyrights, legally punishable according to Federal copyright or intellectual property laws. Any duplication 

of this documentation for commercial uses is expressly prohibited by INEX. Duplication for educational use 

is permitted, subject to the following Conditions of Duplication:

INEX grants the user a conditional right to download, duplicate, and distribute this text without INEX’s per-

mission. This right is based on the following conditions: the text, or any portion thereof, may not be duplicat-

ed for commercial use; it may be duplicated only for educational purposes when used solely in conjunction 

with INEX products, and the user may recover from the student only the cost of duplication/

All text and figure is subject to publisher’s approval. We are not responsible for mistakes, misprints, or typo-

graphical errors. Innovative Experiment Co., Ltd. (INEX) assumes nо responsibility for the availability.
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