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

"02!'1$)(+( !"# /&34$

5!6"#6#&!+#$ 7%8!9$ &. #:79#&,($ 9#$

;#+"!<7$ 2 -(&=(%!+()#4$ >(-06"# 0$ >?@$ >A@$

>B@$>C$BD@D.V@$# !-$>?E$A@FA.%V$;76-G$;,(H$

"#=( !+'IJ$?K4

L#$ -8G'-!$ M?$ 9#2 #&!9-#+0$ I(6"$ 60)+!8$

#. '-J6"#"=,&#N',$ C@AO. PQ-$ #" -0;0&!+0$

&.7%8!9-,($R?$2#$2#9-,(=(+,7$2 -(-$B$'-JS

6"#"=,&#N',$AO.PQ-4$T(+$60)+!8$;#<($687<0H$

9#$ "!%"#&!+,!$ ;,% #%#+" #=( !$ =7:$ ,++0'1$

7%8!9/&$'0U #&0'14

V'1(;!"$ ;#+"!<#&0$ 7;,(6-'-#+#$ +!$

rys.. 24$ W2 /'-$ 6!;()#$ 7%8!97$ ,+"( U(I67$

,6"#"+0;$(=(;(+"(;$I(6"$" !+6U# ;!"# $6(2!S

 7IG'04$X.&,(=7$ !;!"# 6%,'1$ %#+6" 7%'I!'1$

"!%,$ " !+6U# ;!"# $ I(6"$ #9-06%,&!+0$ -($ 6"!S

 0'1$ %! "$ 6,(',#&0'14$ M(6"$ "#$ 9#: ($  #-&,GS

-!+,(@$!=($" 79+($9#$2#&,(=(+,!4$T7"!I$&0%#S

 -06"!+#$10: 09#&0$;#978$EYZES?[?TSECS\$

-!&,( !IG'0$ " !+6U# ;!"# @$9,#90$]^L$ ,. -8GS

:(;<"=<">27-4!'"4*0'!?*,(

8@ABC"9D9E9 FG8"
:-6(;'*&("
R1, R2, R4, R6: 49,9 V 1% (SMD, 0804)
R7, R8: 180 V (SMD, 1206)
R10: 2,32 kV 1% (0,25W, przewlekany)
R3, R5, R9, R11: 10 kV (SMD, 1206)
A*0H-0;!'*&("
C6, C8: 22 pF
C2...C4, C7, C9...C11: 100 nF (SMD, 1206)
C1, C5 10 mF/16V (przewlekany)
I5J1&6-,*H0.%. 
U1: ENC28J60 I/SP
K00-
 !"#$%&'()*+!',(&!'(%-./-012130-405
6$7&8(%"'#8!9()(
:$;<:=%,>*8?=%@AB1-%C%D!"9EF)(%G?*&9(%
H!G"D?)E9I%

 !"#$ %#$ &'()*+,$ -./01-!23,4$ 356*3!$
ZL

7./01-!23,(8,$ 9:$ &'()*+!$

1     SO  !"#$%&' ()*!$+' ,-.

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

3    SCK 0&1)2' ,-.

4     !CS
 !342' 567)(5' 8' 9:;'
%*<&2=&">' ,-.' )6<!?*!

@' ' ' ' A.BC
 !"#$%&' D2E&2?)*%)' 9:;'
D2E&2?)*%&' )6<!?*&

6    !RES
 &"#$%&' E&2F?)*%)' 9:;'

><)*' )6<!?*!'

G' ' ' ' ' ' 8 8

H' ' ' ' ' ' 8 8

9 +3,3 V 0)>%I)*%&'

JK' ' ' ' LBM N)>)'

'-($ "027$ >MSBO4$X0:/ $ -#6"!8$ 2#90%"#&!+0$

9#: 0;,$ 2! !;(" !;,@$ +,6%!$ '(+G$ ,. 9#6"J2S

+#N',G4

P#978$^"1( +("$+,($ I(6"$ " 79+0$&.;#+S

"!<74$_#$-;#+"#&!+,7$&0;!)!$"0=%#$62 !&S

9-(+,!$-!6,=!+,!$,.(&(+"7!=+,($9-,!8!+,!$)(S

+( !"# !$AO.PQ-$2 -(-$2#;,! $'-J6"#"=,&#S

N',$+!$M?4$

M!%$"#$I7<$I(6"$&." !90'I,$ $̀ ;0$P,' #'1,2$

9=!$%!<9()#$2 #97%"7$I(6"$-!2(&+,#+($6#=,9S

+($&62! ',(4$X.2 -02!9%7$^abAYMCE$"!%,;$

&62! ',(;$ 6G$ )#"#&($ :,:=,#"(%,$ 2 #) !;#S

&($ 9#6"! '-!+($ -. 2 #) !;#&0;$ $̀ ;#&0;$

6"#6(;$Tb_cd_$9=!$;,% #%#+" #=( /&$ #9-,+$

_db?Y@$_dbAB@$L6_dbFE$,.L6_dbFF4$M(6"$"#$+,(S

:!)!"(=+!$2#;#'@$:#$2 #) !;#&!+,($7%8!97$

,+"( U(I67$+,($ I(6"$:!+!=+(4$X6-06"%,($;!"(S

 ,!80e$:(-28!"+0$6"#6$Tb_cd_@$+#"0$!2=,%!'0I+($

,.%#;2=("+!$9#%7;(+"!'IJ$7%8!97$& !-$-.( S

 !"!;,$;#<+!$2#: !H$-($6" #+0$www.micro-

chip.com.

F*4!;6"L!MJ*N;%.O"9I
'*4!;6<3!M)*0;%.P-1<2*4<1)

+!2,J',(;$ fF@F. g4$ a!$ 280"'($ 9 7%#&!+(I$

2 -(&,9-,!+#$"!%G$;#<=,&#NH4

5&# %!$ MA$ I(6"$ #2'I#+!=+!$ ,. &0;76-!$

6"!+$&06#%,$+!$&(IN',7$b^$6'!=#+()#$)(+(S

R%8!9$* !"#$%3$I(6"$2 -(%!h+,%#&0;@$'-!S

6#&0;$;#978(;$&0%#+!&'-0;$&02#6!<#S

+0;$ &. %,=%!$ 2 !%"0'-+0'1$ U7+%'I,e$ '-"( 0$

" 0:0$ 2 !'0@$ -!% (6$ +!6"!&0$ '-!67$ ?iDD$ 6@$

&0IN',!$aW$ ,.ab@$&(IN',($ 6"( 7IG'($ -. 6(2!S

 !'IG$)!=&!+,'-+G@$&0N&,("=!'-$]^L$j$9&,($

'0U 04

&'()*)+(,-./*)0.
L#$&0:# 7$7<0"%#&+,%!$6G$'-"( 0$" 0:0$

2 !'0@$ %"/ ($ "(+$;#<($&0:,( !H$ -!$ 2#;#'G$

-&# %,$+!$2,+!'1$O$,.C$-8G'-!$bWa\@$,.#92#S

&,(9+,(I$+!6"!&0$'-!67e

?$j$#9=,'-!+,($-!8G'-!+($2#-,#;(;@

A$j$#9=,'-!+,($2#$-!+,%7$2#-,#;7@

F$j$2#-,#;$-;,(+,!$6"!+$&0IN',!$+!$2 -(S

',&+0@$*2 -( -7"+,%$T3@

B$j$6"!+$&0IN',!$I(6"$ /&+0$6"!+#&,$&(IS

N',!4

a!$ !"#$1$2#%!-!+#$62#6/:$&0:# 7$" 0:7$

2 !'0$& !-$-($6% /'#+G$I()#$'1! !%"( 06"0%G4

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

7; 1<,0*8,$ => ?
=> @%ABA=$ –$ /5.C)!$ 20')1-!(!
=> –1535B$ –$ /5.C)!$ D$ ,E,F,(C.

AVT–1535

X! "#NH$ +!6"!&0$ '-!67$ ;#<+!$ &0: !H$

-.-!% (67$?444DD.6$-.% #%,(;$'#.?.64$X',N+,JS

',($ 2 -0',6%7$ V?$ 2#&#97I($ -;,!+J$ 6"!+7$

&0IN',!$+!$2 -(',&+0$ ,.2 -( &!+,($#9=,'-!S

+,!$'-!674$T!%,$6!;$(U(%"$9!I($-&! ',($2,+/&$

?$,.A$-8G'-!$bWa\4$V"!+$2 !'0$60)+!=,-#&!+0$

I(6"$+!$9&/'1$;!80'1$&0N&,("=!'-!'1$kS6()S

;(+"#&0'1@$ +!$ %"/ 0'1$ 2#%!-0&!+0$ I(6"$

'-!6$2#-#6"!80$9#$ #-8G'-(+,!$2 -(%!h+,%!4

V"!+$&0IN',!$ 60)+!=,-7I($% #2%!$+!$&0S

N&,("=!'-7$ I(9+#N',4$ M(N=,$ 2 -(%!h+,%$ I(6"$

-!8G'-#+0@$ "#$ % #2%!$ I(6"$ -!N&,('#+!4$ 5!S

N&,('(+,($2,#+#&0'1@$6% !I+0'1$6();(+"/&$

#-+!'-!$  #-8G'-(+,($ 2 -(%!h+,%!$ &. " 0:,($

:(-$#9;,( -!+,!$'-!674$5!8G'-(+,($2 -(%!hS

+,%!$ &0N&,("=!+($ I(6"$ I!%#$ -!8!;!+,($ "0'1$

=,+,,$&.%,( 7+%7$9#$6,(:,(4

X(IN',($9#$" 0:7$76"!&,!+,!$'-!67$+!6"JS

27I($2#$-!8#<(+,7$-&# %,$+!$2,+0$F$,.B$-8G'-!$

%#+ $̀)7 !'0I+()#4$_#$'1&,=,$&0N&,("=#+!$-#S

6"!+,($!%"7!=+!$+!6"!&!@$!.2#;,J9-0$'0U !;,$
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Rys. 1.

Rys. 3.

:(;<"=<

:J9-,($ N&,(',H$ 6,J$ % #2%!4$ X',6%!IG'$ 2 -0S

',6%$V?$-&,J%6-!;0$&! "#NH$#.I(9(+*987<6-($

2 -0" -0;!+,($ 2 -0',6%7$ 2#&#97I($ 6-0:S

%,($ -&,J%6-!+,(34$ l:0$ -!2,6!H$ 76"!&,#+G$

&! "#NH$&06"! '-0$ -9IGH$ -&# %J@$ 2#$ '1&,=,$

&0N&,("=!'-($ &0)!6+G$ ,. -!N&,('G$ 6,J$ 9&,($

2#-,#;($% (6%,@$'#$#-+!'-!$2#;0N=+0$-!2,6$

+!6"!&0$9#$2!;,J',$+,(7=#"+(I$^^_>WP4

V0)+!8$ 6"( 7IG'0$ 9#2 #&!9-#+0$ I(6"$ 9#$

7%8!97$ 2#2 -(-$ " !+6#2"# 4$ T!%,($  #-&,GS

-!+,($ )&! !+"7I($ 6(2! !'I($ )!=&!+,'-+G@$

7;#<=,&,!$!%"0&!'IJ$2#-,#;(;$+,6%,;$=7:$

8@ABC"9D9E9 FG8
J1KKKJ.L%1--MV%N AM-.-O
R9: 2,2 kV%N AM-.-O
J1-KKKJ1PL%1-M8V%N AM-.-O
B1L%1--Mm5QROMSMN A
BRT%BPT%BOL%1--M)5MN AM-.-O%<='(,?<:)7
C4: 10 m5Q14MS%N ATM&()&(G!97
D1: 1N4148 SMD
31T%3RL%/B.O4%N A
3PL%/B.U4%N A
OP1: PC814
US1: 78M05 SMD
VNRL%W33?)7R4%N A
A@N61T%A@N6RL%X3NR.-1%:?=G!)=
N1L%,?8'!*9?&<Y
Z1L%[\211OQ1R%R]N
B^_5L%H!G"D?)%R`P%a%:9!'8(
@_T%]WNT%_BT%_^L%WJZRQO--

&06#%,;$ ,. 2#-&!=!$ +!$ 9#8G'-(+,($ 60)+!87$

&.;,(I6'($9,#90$]^L4

23("-./*)0.
^=(;(+"0$RV?@$b?444bO$"&# -G$:=#%$-!6,S

=!+,!$7%8!97@$!.>D$,.W_?$#:&/9$60)+!87$&(IS

N',#&()#4$TF@$L?@$m?@$>?A$ "#$(=(;(+"0$ 6"(S

 7IG'($ 2 -(%!h+,%,(;4$ X0N&,("=!'-($ LdV_?$

,.LdV_A$ -!6,=!+($ 6G$ 2 -(-$  (-06"# 0$>?444>Y$

#) !+,'-!IG'($ 2 G9$ 6();(+"/&4$ l+#90$ &0S

N&,("=!'-0$ -!8G'-!+($ 6G$ 2 -(-$ T?@$ TA@$ >?E@$

>??4$ _ -0',6%$ V?$ ,. -8G'-($ bWa\$ 687<G$ 9#$

76"!&,!+,!$" 0:7$2 !'0$,.'-!674$_ !'G$'!8#N',$

6"( 7I($ ;,% #%#+" #=( $ lTT,+0AC4$ 5!6,=!+,($

9#8G'-!+($I(6"$9#$-8G'-!$da@$-)#9+,($-.#-+!S

'-(+,(;$ +!$ 280"'(4$ V0)+!8$ 6"( 7IG'0$ 2#&,S

+,(+$;,(H$!;2=,"79J$F444?O$g4$a!=(<0$2#9!H$

)#$+!$N #9%#&($-!',6%,$-8G'-!$da@$;,+76(;$

#9$6" #+0$;,+76!$-!6,=!+,!4$a!$-8G'-!'1$ab$

,.aW$&02 #&!9-#+#$6"0%,$2 -(%!h+,%!$+# S

;!=+,($-&! "($,.+# ;!=+,($#"&! "(4$$$$$$$$$$$KS

X8G'-+,%$#N&,("=!$#:,(%"$N&,!"8(;$2#9S

'-( &#+0;$,.&8G'-!$2 -(%!h+,%$&0IN',#&0@$

)90$ "(+$ #:,(%"$ -+!I9-,($ 6,J$&.2(&+(I$ #9=(S

)8#N',4$ 5!6"#6#&!+0$ 2 -(%!h+,%$ 2#-&!=!$

+!$ 2 -(8G'-!+,($ ;!%60;!=+()#$ #:',G<(+,!$

Y.lLb$=7:$?E.llb4$X0%!-7I($#+$97<G$#92# S

+#NH$+!$-!%8/'(+,!@$;4,+4$#9$2,=#"/&$>Tg4

23("-./*)0.
V'1(;!"$ ,9(#&0$ 2 -(96"!&,#+#$ +!$

 !"#$%4$m#+6" 7%'I!$7%8!97$:!-7I($+!$ #-&,GS

-!+,!'1@$ -!6"#6#&!+0'1$ &. na#&#'-(6+(I$

=!;2'($ +#'+(I$ -. '-7I+,%,(;$  7'17o$ #2,60S

&!+(I$ &. ^_$ EYcED4$ P#97=#&!+0$ )(+( !"# $

2#9'-( &,(+,$ I(6"$:! 9-#$2#9#:+0$-. "G$  /<S

+,'G@$<($'-JNH$;#97=7IG'!$ I(6"$2 #6"6-!$ *60S

)+!8$&0"&! -!$ "0=%#$ I(9+!$ : !;%!$ j$RFL34$

W% (6$ # !-$ &02(8+,(+,($ 2 -(:,()7$ 9#: !+#$

(;2, 0'-+,($"!%@$:0$-#2"0;!=,-#&!H$&62/8S

2 !'J$+!9!I+,%!$-.7%8!9(;$#9:,# '-0;4$a!$

/01(2#'(,-.)-34*"'($)!#5)#$+.6'.

7; 1<,0*8,$ => ?
=> @%AB%=$ –$ /5.C)!$ 20')1-!(!
=> –1531B$ –$ /5.C)!$ D$ ,E,F,(C.

AVT–1531

&(IN',7$ "()#$ 9 7),()#$ 2 !'7I($ #9:,# +,%$

2#9'-( &,(+,@$ %"/ ()#$ 60)+!8$ j$ -!+()#&!S

+0$ 2 -(-$ : !;%J$ RFl$ j$ I(6"$ 2#9!&!+0$ +!$

&(IN',($ RFb4$ _#98G'-(+,($ I(I$ 9 7),()#$

&(IN',!@$2 -(-$ (-06"# $>?E@$9#$&0IN',!$

)(+( !"# !$ ;#97=7IG'()#@$ &2 #&!9-!$

9#$7%8!97$+,(-:J9+($62 -J<(+,($-& #"S

+(4$a!$+/<'($?E$7%8!97$RF$2#I!&,!$6,J$

6"!+$ +,6%,$ "0=%#$ &. "0'1$ ;#;(+"!'1@$

&.%"/ 0'1$+!9!&!+!$I(6"$2#9'-( &,(p$

-.)(+( !"# !$*9#9!"+,$,;27=6$+!$+/<'($

??3$ ,. I(9+#'-(N+,($ #9:,# +,%$ RA$ #9:,( -($

2!'-%J$,;27=6/&4$a!6"J27I($&"(90$'-JN',#S

&($  #-8!9#&!+,($ %#+9(+6!"# !$ b?E$ 67;G$

2 G9/&$9,#90$LA$,. (-06"# !$>B4$_ #'(6$"(+$

2 -(:,()!$ 9#NH$ 6-0:%#@$ &. 2 -(',&,(p6"&,($

9#$:! 9-#$2#&#=+()#$ 8!9#&!+,!$b?E$2 -(-$

6!;$ >B4$ _#9&/I+!$ 6"!8!$ '-!6#&!$ -!2(&+,!$

2 !&,98#&G$ (!%'IJ$+!$-:=,<(+,($#:,(%"7$9#$

'-7I+,%!4$ P!80$ &62/8'-0++,%$ &02(8+,(+,!$


