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      &'()*+,ก./+0)/1,2&3*+456.7089:ก:;*<=>?@A'5BC;
ก,2  &3*+D52 5*)+EF  9G/>)/H2ก*)EF 708H)I*<H++*
9:;510:  2*<&'708H+J/5*../456.9G/B5+),26'&3*+
:8K*:I5B?5<:'(5<  6'?E/7082*<&'9+I./5BC;HC<(40B<61กL
B,<+0&3*+7/B*'5B*ก708./6MI+,'HC<?@A'=>()N85BO 9+I
7I*B708HP1  (?*5*.GN+'@ก=>3;*BQ8<5BC;HC<(40B<61)52ก*B
(?*กL./+09:;&3*+3;*<(>G;*+*ก?@A'(7;*',A' 
      )C>9223<.)R7'&5'R7)G708()*6DIก,'5BC;6'>S..P2,'  
&PET*4(H0B<กL(>U'708B5+),26')/1,2M'@8<(4)*/9';G;/=+;
+05/=)708./ PERFECT =>(H0B7,A<M+1  9:;2*<&'B,<=+;
5*.B5+),2 9G/=?3;?3I* 708./M*HQ8<708&Q13;*';*./:52 
H'5<:;55*)+EF:'(5<=1I10ก3;* 
      ?I5(H0B?5<3<.)R7'&5'R7)G708()*'QB+6DIก,'5BC;
7,83=>',A'&N5 ก*)>),2(H0B<7PI+-9MG+./(>U'ก*)>),2D'Q1
708()0Bก3;*>),2Bก9Y<  7K*6MI&PET*4(H0B<708=1I=+;(>U'
5B;*<:I5<ก*)(H0B<2*<(H0B<JCกBก)/1,2+*กM)N5'I5B(กQ' 
=> =+;5BC;6')/1,2708(M+*/H+  
      �������	  (D;' &PE:I5<ก*)708./Bก)/1,2H,ZZ*E 
(H0B<708&3*+J08=+;(กQ'  100  ([Q7DF 6'ก*)>),2R7'
&5'R7)GR1B7,83=>',A'  &PE./=1I?5<9J+(>U'ก*)
Bก)/1,2&3*+J08708HC<ก3;*  100 HZ. ?@A'=>.'J@< 1Khz. 
M)N55*../HC<ก3;*',A'1I3B 

(��������������	ก���������ก��) 

      J*+:,3(5<3;*B5+),2=1IM)N5=+;......  JI*&K*:52=1I กL
M+*BJ@<.2  &PE>̀1M',<HN5(GQก5;*'()N85<'0A=1I7,'70 9:;JI*
&K*:52?5<&PE&N5=+;  27&3*+708./5;*':;5=>'0A 5*../
457P(G*5*ก*)&,'6'M,36.&PEG<=1I2I*< 
      ('N85<.*ก3<.)4*)*(+:)Q&R7'&5'R7)G?5<()*=1I
55ก922(4N85H'5<&3*+:I5<ก*)?5<7;*'R1B(a4*/()*)
=1I9กI=??I52ก4);5<1,<กG;*3  R1Bก*)55ก9223<.)(H0B 

 
6M+;6MI+0&PEH+2,:Q6'ก*)Bก)/1,2(H0B<7PI+-9MG+ =1IJ@< 
+- 10dB.  
      9:;708';*7@8<=>ก3;*',A'&N5  3<.)H*+*)J>),2B;*'
&3*+J086'ก*)>),26MIก3I*<M)N59&2G<=1I  1,<9H1<1I3B
(&Qe6')C>708 1  

 
      ������ 1  (&Qe9H1<&PEH+2,:Qก*)7K*<*'?5<3<.) 
      ./(ML'=1I3;*(H0B<7PI+./>),26MI+0B;*'&3*+J08  ก3I*<=>
.'J@< 20-500 ([Q7DF 
      H;3'(H0B<9MG+./>),26MI+0B;*'&3*+J08(>G08B'9>G<
=1I:,A<9:;  5Hz.-20Khz. 
      ก
���
�
������� 

      HK*M),23<.)70855ก9226DI<*'',A' =1I9H1<=3I6')C>708 
2   f@8<H*+*)J5gQ2*Bก*)7K*<*'?5<3<.)=1I1,<'0A 
      IC1 7K*M'I*7083<.)5Q'4P72,e(e5)F  f@8<+0&;*5Q'4P7
5Q+4091'fF>)/+*E 100k  H,ZZ*E5Q'4P7708>i5'Y;*' 
C1 (?I*+*',A'  H,ZZ*E708&3*+J08:8K*ก3;* 1.5Hz. ./JCก
G1?'*1H,ZZ*EG< 3dB. 
      (5I*4P7708=1I.*ก?* 1 ?5< IC1 ./>i5'Y;*'&,44GQ<&*
4*fQH(:5)F C3 =>B,<3<.)5Q'(3Q77Q<95+>j IC2,IC5  
      &*4*fQH(:5)F C2 (>U' =29&> &*4*fQH(:5)F f@8<)CIก,'
103;*+,'D;3B6MI&PET*4(H0B<708&3*+J08HC<H16HBQ8<?@A' 
      5Q'4P7)0fQH(:5)F?5< IC2 ./JCก9Bก55ก(>U' 2 :,3 
(4N85&3*+(M+*/H+6'ก*))3+H,ZZkE.*ก 2  9D'9'LG
6MI(>U'H,ZZ*E922R+R' 
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      )C>708 2 3<.)4*)*(+:)Q&R7'&5'R7)G 

R1B>ก:Q3<.)5Q'(3Q77Q<95+>j IC2,IC5 ./+05,:)*
ก*)?B*B(7;*ก,2 1 ',8'&N5H,ZZ*E(?I*9G/55ก./+0
&3*+9)<(7;*ก,' 9:;6'ก*):;56DI<*'.)Q<(4N856MIH,ZZ*E
708Y;*'DP1R7'  9G/H,ZZ*ER1B:)<+0&3*+9)<708=+;
:;*<ก,'.'(ML'=1ID,1 708(5I*4P7?5< IC5  ()*.@<6DI R9,R10 
(>U':,3G1?'*1H,ZZ*EG< 

      G5<BI5'กG,2+*4Q.*)E*708  (5I*4P7?* 7 ?5< IC2 
./(ML'=1I3;*  H,ZZ*E2*<H;3'./>i5'6MIก,2  3<.)=[7F
4*H9G/RG3F4*HèG(:5)F 

3<.)=[7F4*H>)/ก521I3B  C8,R14 9G/ VR2 R1B
>),2708 VR2 ./7K*6MIB;*'&3*+J08(>G08B'9>G<=1I:,A<9:; 5 -
20Khz.  
         IC4 7K*M'I*708(>U'3<.)2,e(e5)F  HK*M),2>i5'
H,ZZ*EกG,26MIก,23<.)è192I&?5<DP15Q'(3Q77Q<1,<'0A 
        6':K*9M';< CUT 3<.)./:;5?'*'  กG,2è192I&)0fQ
H(:5)F R7 7K*6MI5,:)*ก*)?B*B?5< IC2 708B;*'&3*+J08
1,<กG;*3+0?'*1G1G<:8K*HP1J@< -100dB . 
      6':K*9M';< Boost  3<.)./JCก:;5?'*'ก,25Q'4P7 )0fQ
H(:5)F R8 ?5< IC5   (+N85&;*5Q'4P7)0fQH(:5)F+0?'*1   
 

G1G< กL./7K*6MI5,:)*ก*)?B*B  IC5 +0?'*1HC<?@A'  708
B;*'&3*+J081,<กG;*3  J@< +10 dB. (D;'ก,' 
      BI5'กG,2+*708(5I*4P7?* 7 ?5< IC2 ./(ML'=1I3;*
H,ZZ*E1,<กG;*3./JCก>i5'6MIก,23<.) RG3F4*HèG(:5)F  
5,'>)/ก521I3B C9,R17  9G/ VR1 R1Bก*)>),2708 VR1 
./7K*6MIB;*'&3*+J08(>G08B'=1I:,A<9:;  20-500Hz. 
      IC3 7K*M'I*708(>U'3<.)2,e(e5)F  HK*M),2>i5'
H,ZZ*EกG,26MIก,23<.)è192I&?5<DP15Q'(3Q77Q< 1,<'0A  
      6':K*9M';< CUT 3<.)./:;5?'*'ก,2è192I&    )0fQH 
(:5)F R7 7K*6MI5,:)*ก*)?B*B?5< IC2 708B;*'&3*+J08 
1,<กG;*3+0?'*1G1G<:8K*HP1 J@< -10 dB.  
      6':K*9M';< Boost 3<.)./JCก:;5?'*'ก,2 5Q'4P7 )0 
fQH(:5)F R8 ?5< IC5 (+N85&;*5Q'4P7)0fQH(:5)F+0 ?'*1
G1G<กL./7K*6MI5,:)*ก*)?B*B?5<3<.) IC5 +0?'*1
HC<?@A'  708B;*'&3*+J081,<กG;*3 J@< + 10dB. (D;'ก,' 
      H)P>ก*)7K*<*'R1B<;*B?5<3<.)  4*)*R7''0A กL&N5
3<.)708H*+*)J>),2=1I7,A< )/1,2(H0B<9G/B;*'&3*+J08?5<
(H0B<7PI+9MG+6MIก3I*<M)N59&2:*+:I5<ก*) 
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������ 3 G*B>)QA'7F9G/:K*9M';<5P>ก)EF 

      ก
����
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      5P>ก)EF:*+3<.)7,A<M+1  H*+*)J>)/ก52G<2'
9Y;'>)QA'7F1,<9H1<6')C>708 3 >)/ก525P>ก)EF6MIJCก:I5<
:*+3<.)  2,1ก)06MI()0B2)I5B(>U'6DI=1I 
      HK*M),2T*&.;*B=e6MIก,23<.)',A'  &3)>i5'Y;*'3<.)
()LกกC(G(:5)F5B;*<10 
 

�
�����������ก���  
IC1,IC2,IC3,IC4,IC5 M5218AP 
R1 100K 
R2 330K 
R3 10 
R4 47K 
R5,R9 1K8 

R6,R10 8K2 
R7,R8,R11,R13 10K 
R12,R14 3K9 
R15 4K7 
R16 2K2 
VR1,VR2,VR3,VR4 50KB 
VR5 50KACT 
C1 0.33MF  50V 
C2,C6,C12,C13 0.1MF 50V 
C3,C7,C10,C11 22MF 16V BP 
C4,C5 10PF 
C8 2200PF 50V 
C9 0.15MF 50V 
C14,C15 47MF 25V 
SOCKET  IC 8P x4 EA. 

 


