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 &'()7489:;7&'()9<4+&  =4>+?7@+.<A,7,75B77,7
ก&D,  20  :E  <F&+GHIJ,K9B4+'=4>+,ก(L@,&'()2?>7MA,
9=4+NO<F  @,ก=D,7=<62'B)F,'@)?2B2NP,AG7=4>9G+
=<62'B)F,'A,NF,'56F&  (L9Q?>2O<F&D,74>OADO<F9:;7GR,ก6D,&
=4>12F2&<9กS7G&,A()S'5/D2+D,'T< 

      &'()9K,9&2)052A:UQH<748B,A,)PT@FกR,6.'&.//022ก
BV'BH< PW'  40  ��

�  =4>1@6<  8  12@A0  56L(LT@FกR,6.'
&.//022กBV'PW'  60  ��

�  =4>1@6< 4 12@A0 
      ก,)22ก5NN&'()9:;75NN  All  complementary  
all direct  coupling  (+ก9&F72S7KH=)  (W'=R,T@F
`6/2NB72'G&,AP4><F,7/>R,*2'&'()<49+4>+A 

       
 
=),73SB9/2)0 Q1,Q2 /D2)D&Aก.79:;7&'()<Sb9b2)0

9)79Q4+652A:U  1<+A4  R10,R4 56L C2  :)Lก2Nก.7
9:;7&'()be<5NFG56LกR,@7<2./),ก,)*+,+1<+)&A*2'
&'() 
      =4>&'()24AS=9=2)0  A4  34972)0O<12<  /D29:;7&'()).กf,
)L<.N5)'ObT@FG'=4>  15  1&6=0 
      =),73SB9/2)0  Q5  9:;7&'()*+,+J,G=4>  2  1<+A4  
Q3  /S29:;7&'()be<5NFG)L@&D,'9NB-G2696gG9/2)0  9K?>2
:h2'ก.7ก,)9กS<22B3S696==,'G&,AP4>BV' 
      Q8,Q9  =R,@7F,=4>9:;7&'()O<)09&2)0  9K?>2*.N92F,KH= 
=),73SB9/2)0 Q10,Q11   
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      BR,@).N  Q6,Q7  =R,@7F,=4>9:;7&'():h2'ก.792F,KH= 
=),73SB9/2)0  OADT@F9B4+@,+97?>2'(,กA4ก)L5BObO@6

D̀,71@6<A,ก9กS7O:  9QD7ก)I4B,+6R,1K'Qg2/  1<+(L
=R,@7F,=4>Q,)0=&'()ON2.B*2'92F,KH==),73SB9/2)0T@F 
/>R,6'(7=R,T@F92F,KH==),73SB9/2)0OAD=R,',7 

     )V:=4>  2 J,K6,+:)S87=056L/R,5@7D'2H:ก)I0 

 Q3  =R,@7F,=4>(R,ก.<ก)L5B5=7&'()  NVB5=)K=.>&O:=4>TQF  
R , C   BR,@).N  Q4  =R,@7F,=4>9:;7/.&/.8'GD,ON2.B*2'92F,
KH==),73SB9/2)0  5=7=4>(LTQFO<12<9QD7&'()i))A<,
=.>&O:  ก,)/D25NN748QD&+T@F6<ก,)9กS<  G)2B129&2)0<SB
=2)0Q.>7O<F9:;72+D,'<4 
      VR1  =R,@7F,=4>9:;7/.&:).N5)'ObON2.B  9K?>2/.8'
ก)L5B9k?>2+T@Fก.N&'() 

ก�������
������ 

      9A?>2:)Lก2N9G)?>2'56F&9B)g(  +.'OAD/F2'/D2B,+6R,1K'  
T@F:).N  VR1  O&F=4>/R,5@7D'กW>'ก6,'  (D,+ObT@Fก.N&'()  
56F&TQFAS9=2)0&.<5)'Ob=4>(H<22ก6R,1K'9=4+Nก.Nก),&70  
G&)O<F 0  1&6=0 @)?2OA9กS7 0.1 1&6=0 
      (,ก7.87T@FTQFAS9=2)0&.<G)D2A  R17  :).N  VR1  QF,M 
(72D,7GD,O<F  0.01  1&6=0  @)?2  2,((L:).N1<+ก,)&.<
ก)L5B9k?>2+T@FO<F:)LA,I  25-30  AS66S52A:U กgO<F 
      (,ก7.87T@F/D26R,1K'56LB.ll,I2S7KH=9K?>2TQF',7
O<F=.7=4 
 

 
 
������ 3  J,K*2'()S'9A?>2:)Lก2N9B)g( 
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Q1,Q2,Q4 MPS9632 
Q3,Q6,Q9 MPSA06 
Q5,Q7,Q8 MPSA56 
Q10 MJ2955 
Q11 2N3055 
ZD1 15V ½ W 
D1,D2 1N4148 
R1,R10,R13,R14 10K 
R2 7K5 
R3 3K3 
R4 470 
R5 27K 
R6,R8 1K2 
R7 150 
R9 680 
R11,R12 100 
R15,R16 220 
R17,R18 0.5 OHM 2 W 
R19 10 OHM 1 W 
VR1 1K PRESET 
C1 10MF 16V 
C2 47MF 16V 
C3 680 PF 
C4 0.1MF 50V 
C5,C6 47MF 50V 
L1 TQF6&< #24 K.7N75ก7 5 MM  

 


