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X1: 1,8432 MHz/HC49Z

R&: 1 kV/0805

C9, C10, C13, C14: 1 mF/0805

JP1, JP2: gold-pin 3×1

R1, R2, R3, R4, R5, R6: 10 kV/0805

C4, C6, C8: 10 mF/SMDA

C1: 22 pF/0805

C2: 33 pF/0805

C3, C5, C7, C11, C12: 100 nF/0805

Con4: DB-9RA/F

U3: DS1818/SOT-23

Con1: IDC-10

Con5: SIP-4BACK

Con3: SIP-6BACK

D1: LED/1206

U4: ST3232/SO16

U2: SC16IS760IPW/TSSOP24

U1: SPX1117/TO-252

A0, A1: 0 V/0805

Rys. 2.

Rys. 3.

 !"#$%&'()* "+!, "%),* -* #+(.',"* /0!1* 234 ,(-

/4' 03(50*  0'3(/6(/"* '"+,17* 889:;<=>=?*

@,02"* A3,(%B%"* @C* #$5'"!,&4)(* 20.B%&(',(*

'"+,1%,"*&"#,!")B%(50*DEF?

G/&B2&(',(*3$+0#"H0'0*3E 23"* )4I+(-

/$J* KLC* ,E KL=M*&"*+0I0%B* 6N/$%O* 0'P*54/0-

3"'$*)(#6*4 ."2*G=?*9,',(*( #+"'2(/"*QLRS*

0/"&* 3$)A%,(* +/&(/3"',"* 3$+/03"2&0'0*

'"*&.B%&(*T0'CM*&.B%&(*T0'>*#.4H$*20*20.B-

%&(',"*I"5,#6/"!,* R=TM*"ET0'>*20*20.B%&(',"*

4/&B2&(',"*&EI"5,#6/"!B*<LR?*

<%O(I"6*I0'6"H03$*+.$6 ,*2/4 03"'()*

+0 "&"'0*'"*rys. 3?

<0B&6-3"C!,&()D%

UE/0 4*'"*/0 *3E3,6/$'"%O*# !(+03$%O*

+/&$V$3"* /( !"I* A3,(6!'$%O* &V4203"'$%O*

&E2,02*9W@?*X,5")B%"*A3,"6."*I")B*&"*&"2"-

',(* +/&$%,B5'B7* 43"51?* Y0#&6* 6" ,()* /( !"-

I$* ',(* )(#6* I".$M* "E +0* %0* +/&(+."%"7M* )(A!,*

I0H'"* )B* &/0V,7* #"I(I4Z*[$#6"/%&$*  4+,7*

5"/A7*2,02*9W@*0/"&*#6(/03', *,E&I0'603"7*

'"*+.$%,(*'+?*&(*# !() ,*!4V*+!( #,?*T". 03,6"*

2030!'0A7* 3$A3,(6!"'()* #( 3('%),* #+/"3,M*

H(*'"#&"*( #+0&$%)"*'"*+(3'0*&3/N%,*43"-

51*3,1 #&()*!,%&V$*0#NV?*L/(&('603"'$*4 ."2*

'")!(+,()* '"2")(* #,1* 20* #6(/03"',"* 31H"I,*

9W@*3E/( !"I"%O*A3,(6!'$%O?

<%O(I"6* (!( 6/$%&'$* +/&(2#6"3,0'0* '"*

rys. 1?* [E 4 ."2&,(* &"#60#03"'0*I, /0 0'-

6/0!(/*\88,'$=>C>*6" 603"'$*3(3'16/&'$I*

5('(/"60/(I* 0E %&1#606!,30A%,* CE X]&?* X,-

 /0+/0%(#0/* #6(/4)(* 0AI,0I"* 6/"'&$#60/"I,*

6$+4* ^GUCCM*  6N/(* I05B* 3$#6(/03"7* 2,0-

2$*9W@*0E.B%&'$I*+0V0/&(*+/B24*'"3(6*20*

_E\E'"* "'".?

@,02"*9W@*#$5'"!,&4)(*&"+,#*+"/"I(6/N3*

3E6/$V,(*+/05/"I03"',"?*@0*0V#.45,*I024.4*

#.4HB*6/&$*+/&$%,# ,*<C???<>?*[E6/$V,(*'0/I"!-

'()*+/"%$*+/&(.B%&', *<C*#.4H$*20*+/&(.B%&"-

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

AVT–1545
 ! "#$%&'$( )*+,
)*+-./0/)( –( 123456( 7%85"96:6
)*+–1545B( –( 123456( ;( $<$=$:43

',"*#,1*+0I,12&$*+/05/"I"I,M*<=*20*&3,1 -

#&(',"*+/12 0A%,M*'"60I,"#6*<>*20*)()*&I',()-

#&(',"?* K(2'0%&(#'(* '"%,A',1%,(* <=* ,E <>* +0-

3024)(*&"'(503"',(*#6"'N3*3$)A7?*[E6/$V,(*

+/05/"I03"',"*<C*#.4H$*20*&"+,#$3"',"* /0-

 4*,E&" 0`%&(',"*630/&0'()*#( 3('%),?

 !"#$%
;0&I,(#&%&(',(* (!(I('6N3* '"* +.$6%(*

#6(/03', "*+/&(2#6"3,0'0*'"* &'()* +?* L.$6 1*

&"+/0)( 603"'0* '"* !"I,'"%,(* )(2'0#6/0'-

'$I?*X0'6"H*/0&+0%&$'"*#,1*02*6/&(%O*&30-

/( ?*L0*+/"3,2.03$I*,E(#6(6$%&'$I*I0'6"H4*

#6(/03', "*'"*&.B%&"*&"#,!"',"*U\<*+02")(-

I$*'"+,1%,(*C=EF?*K(A!,*2,02"*9W@*I,5"*+/&(-

%O02&,I$*20*(6"+4*+/05/"I03"',"*#( 3('-

%),?

U(* 3&5!124* '"* 24H(* +/B2$* +.$'B%(*

3E4 ."2&,(M*',( 6N/(*A%,(H ,*'"*+.$6%(*',(*&0-
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Rys. 1.

Rys. 2.

Programowanie sekwencji
@0*  0'P*54/"%),* +/0%(#0/"* #.4HB* +/&$%,-

# ,*<C???<>*0/"&*2,+-#3,6%O*<a?*[E#6(/03', 4*

I0H'"*&"+,#"7*23"*',(&"!(H'(*+/05/"I$M*+0*

ba* /0 ,* "H2$?*\V$*3()A7*3E6/$V*+/05/"I0-

3"',"*'"!(H$*02.B%&$7*&"#,!"',(M*+/&(.B%&$7*

2,+-#3,6%O*'/*C*c2!"*+/05/"I4*Cd*!4V*=*c2!"*

+/05/"I4*=d*<a*3E+0&$%)(*SeM*3.B%&$7*&"-

#,!"',(*,E+0'03',(*+/&(#6"3,7*50*3E+0&$%)1*

Sff?* S2* 6(50* I0I('64* &"%&$'"* #,1* &"+,#*

#( 3('%),: /0 N3* +0+/&(&* &"+"!(',(* 02+0-

3,(2',%O* "'".N3*&"*+0I0%B*<a?*Y"H2(*3%,-

A',1%,(*<C*+03024)(*&"+,#"',(* /0 4?

@"!#&(* +/05/"I03"',(* '"!(H$* 20 0'"7*

"'"!05,%&',(*20*I0I('64*&"+(.',(',"*+"I,1%,*

WWL;SX*+/0%(#0/"*cba* /0 ,d*!4V*20*I0I('-

64*+/&$6/&$I"',"*+/&$%,# 4*<CM* 6N/(*60* 0`%&$*

&"+,#?*[#&$#6 ,(*0+(/"%)(*+063,(/2&"'(*#B*I,-

5',1%,(I*2,02$*9W@?*L0*&"+/05/"I03"',4*#(-

 3('%),*,E+0'03'$I*3.B%&(',4*&"#,!"',"*#6(-

8:;<="9>9?9 @A8
Rezystory

R1...R3: 2 kV

R4: 330 V

R5, R7, R9, R11, R13, R15, R17, R19: 

100 V

R6, R8, R10, R12, R14, R16, R18, R20: 

20 kV

R21...R28: 1 kV ! "#$%& #'()*+,&)

R29: 20 kV

RN1: 8×1 kV

;*0B-0E!'*&(
C1: 100 mF/25 V

C2: 100 mF/16 V

C3: 100 nF MKT

F5G1&6-,*B0.%.
-./ 01(&23 45.5

U2: 7805

T1...T8: BUZ11

678/ 9&):;2$ < ==

678.>>>678?/ ,9)@#;2$ 5 == ! "#$%& 

#'()*+,&)

H00-
A./ B)9C&),92&* .D 0'E %2$&9F; F; F@"*" 

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

G.H G4H G5/ =&*@;I#&(J ! "#$%& #'()*+,&)

S4: DIP-SWITCH 8

0KL4 < == ! M I9(>

N;FI($#*$ 8ON4D ! . I9(>

P.H P4H P5/ 9#;@$

#6".$*+0 /$6(*3"/#63B*,&0!4)B%B?*e"!(H$*)(*+0-

5/4V,7*%$'BM*"E'")!(+,()*+/&$!4603"7*20*',%O*

+/&(3N2* I,(2&,"'$* 0E +/&( /0)4* ',(* I',()-

#&$I*',H*CMDEII=?*UI,',I"!,&4)(* 60* #+"2 ,*

'"+,17*'"*A%,(H "%O*0/"&*&"V(&+,(%&$*)(*+/&(2*

4#& 02&(',(I?*K(A!,*+0VN/*+/B24*V12&,(*3,1 -

#&$*02*DE\M*60*6/"'&$#60/$*8C???8_*'"!(H$*&"-

0+"6/&$7*3E/"2,"60/*,E+02 ."2 ,*,&0!4)B%(*,%O*

0V4203$?*K(A!,*4 ."2*I"*V$7*3E0V4203,(M*60*

2!"*)()*."63,()#&(50*3$ 0'"',"M*I0H'"*&"#60-

#03"7*I, /0+/&(.B%&', ,* B603(?

G ."2* +/0)( 603"'$* &E +/&(&'"%&(',(I*

20* 4I,(#&%&(',"* 3E 0V4203,(* 6$+4* YX->_?*

K(A!,*&2(%$24)(I$*#,1*'"*6('*6$+*0V4203$*60*

',(*I0'64)(I$*(!(I('6N3*9W@C???9W@_*0/"&*

/(&$#60/N3*;=C???;=_?*e"!(H$*/N3',(H*+"I,1-

6"7*0E02+03,(2',()*3('6$!"%),*0V4203$*0/"&*

0E 02+03,(2',0* 20V/"'$I* V(&+,(%&', 4* fCM*

 6N/(50*+/B2*',(*I0H(*V$7*I',()#&$*02*I" -

#$I"!'(50*+/B24*+0V,(/"'(50*+/&(&*4 ."2?

/03', *V12&,(*0263"/&".*&"+,#"'B*#( 3('%)1M*

+0%&B3#&$*02*+,(/3#&(50*20*0#6"6',(50* /0 4?*

L02%&"#* '0/I"!'()* +/"%$M* #6$ ,* +/&(.B%&', "*

<a* +03,''$* V$7* /0&3"/6(?* \V$* 3$ "#03"7*

+"I,17*+/0%(#0/"*'"!(H$*+/&$*02.B%&0'$I*&"-

#,!"',4*+/&(#6"3,7*3E+0&$%)1*Se*#6$ ,*'/?*g*,E_M*

"E'"#61+',(*3.B%&$7*&"#,!"',(?******************<8

1"!2%3,435"%346


