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&'()*+ 1 ,-.&  100  ,/001 2342,5&165728) 
 794:&/;)<4=)*+0>5-ก4&@,466/=7AB.  ,-.&CD4D 

100  ,/001  2342,5&165728)EFG=*H  @-E<,D)<4=IG>  JKA@-
I6<0>5-;&&D4D7&&3@FL64ก  C52EMN)<4=3M.4&L4,-.&
JK>,=94I(7&>4-IG>0465/OD4P/D 
      .4ก&'()*+ 1 .A2:Q=,<4K/กRLA,-.&@K>4Dก/;,-.&
2342,5&1553J56(S  TGD6*5M=3F);,ก 794:&/;0<5
7/NN4L5M=3F)2C>464  JKA6*5M=3F)K; 2(U=0/,0<5
7/NN4L8VGJ;>@ 
       ,-.&=*H7464&W)94-4=IG>G*J6>)*+@,46W*+0+94X C=4G
7/NN4LI80&- 2&4.Y-54.2&*DกIG>,<42(U=,-.&G*Z*(&*
J56(S ZY+-7464&W=94I(BE>CD4D7/NN4L2Z5T, IG>5*ก
G>,D 
      5/0&4ก4&CD4D,-.&=*HCYH=5D'<ก/;  @<4 R8/R9 .4ก@<4
B=,-.&.A6*5/0&4ก4&CD4D2)<4ก/;  22  =/+=:64D@,46
,<46*7/NN4L5M=3F)2C>464 1 T,K)1  .AIG>J&-I825>43F)  
22 T,K)1 

       .4กก\C5-T5:61  .A@94=,L:4@<4ก94K/--4=55กIG>

2)<4ก/;  Power  =  E 2 /R  
                            = 22X22 /8 
                            = 60.5 ,/001 )*+T:KG  8 T5:16 
                            = 120 ,/001 )*+T:KG 4  T5:16 
             :&a5         =  120 ,/001  )*+T:KG  4  T5:16 
      G/-=/H= B=ก&L*)*+0>5-ก4&25>43F)  100 ,/001  )*+T:KG 8 
T5:61  2&4.A0>5-(b5=7/NN4L5M=3F)I6<0+94ก,<4  1.28V 

 )&4=ZM7205&1 Q5 )94:=>4)*+2(U=,-.&.<4Dก&AJ7
@-)*+G/-=/H=I;5/7C5-25>43F)65728).Y-7464&W(&/;IG>
G>,Dก4&(&/;  VR1 JKA23a+5B:>ก4&)94-4=C5-,-.&6*
27W*D&e43G*DM+-CYH=.Y-@,&2Ka5กBE>  VR1 5D<4-G*  2E<=3,ก  
CERMET  
      )*+2ก)C5-2342,5&165728)  .A6*Z*2=5&1IGT5G0<5I,>
23a+5(b5-ก/=I6<B:>7/NN4L5M=3F))*+2ก)7'-2กM=  14  T,K)1  
23&4A.A)94B:>65728)2กMGก4&27*D:4DCYH=IG> 
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������ 2 e43K4D(&MH=)1JKA094J:=<-5F(ก&L1 
C>5G*C5-,-.&65728)2342,5&1J56(S  )*+)&4;ก/=

TGD)/+,I(@a5  7464&W(b5-ก/=ก4&2กMGT52,5&1T:KGIG>
G>,D0/,C5-6/=25-  กK<4,@a526a+52กMGก4&T52,5&1.A)94B:>
5FL:e'6MC5-65728)7'-CYH=  @<4@,460>4=)4=C5-
65728)กQกK/;7'-CYH=G>,D (B=)&4=ZM7205&1O&&6G4@<4
@,460>4=.AKGK-) 2(U=jK)94B:>ก&AJ7j<4=)*+BE>j<4=
65728)KGK- 
      
 

 
 :4ก2&4./Gk*)ZM-@1B:>6*C=4G2:64A76JK>,  2&4กQ

54..A0<5K/G,-.&25>43F)IG>5D<4-7;4D    TGDI6<)94B:>
65728)2กMGก4&27*D:4DJ0<5D<4-BG 
      (l../D(&Aก4&794@/N)*+7FG  )*+.A)94B:>,-.&)94-4=IG>
20Q6(&A7M)OMe43@a5  ,-.&2342,5&1Z/33K4D  ZY+-2&4C5
J=A=94B:>BE>2342,5&1JDก0<4-:4ก794:&/;J56(SJ0<KAEFG
C>5G*C5-ก4&.<4DJ&-I8J;;=*H@a5.AE<,DKG  @&57 )5&1@ 
( Cross talk ) )*+@,46W*+0+94IG>5*กG>,D 
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      )&4=85&16265&1)*+BE>  @,&.<4Dก&AJ7)*+CG2ZQ@@/=G4&*+  
IG>I6<0+94ก,<4 3A. TGD6*J&-I855ก)*+CG2ZQ@@/=G4&*+ 40  
T,K)1  2ZQ=205&1J)( 
      ก
����
 

      B=ก4&7&>4-  23*D-J0<(&Aก5;5F(ก&L1B:>W'ก0>5-046
,-.&2(U=BE>IG>  7M+-)*+0>5-&A6/G&A,/-2(U=3M2PR@a5  ก4&
0MG0/H-25>43F)65728)  0>5-&A,/-5D<4B:>En50ก/;k*)ZM-@1
2(U=5/=C4G 
      26a+5J=<B.,<4(&Aก5;5F(ก&L1)Fก5D<4-2&*D;&>5DG*JK>,  
B:>)GK5-.<4DI8B:>,-.&  TGDD/-I6<0>5-0<5K94T3-  BE>6M
2)5&1,/G)*+.FG0<5K94T3-0>5-J&-I82(U=P'=D1T,K)1  W>4I6<IG>
J7G-,<4)<4=0<5,-.&jMG)*+.FGBG.FG:=Y+-2(U=J=< 

JKA794@/N)*+7FG)*+I6<@,&65-C>46กQ@a5 ������ก��  
TGD2o34A5D<4-DM+-E<4-6a5B:6<  )*+7&>4-I6<7942&Q. &>5D)/H-
&>5D6/ก6*742:0F.4ก ก4&;/Gก&*I6<G*35 
      26a+5,/GJ&-I8IG>2(U=P'=D1JK>,  C/H=0<564กQ2(U=ก&AJ7
2oa+5D  794:&/;,-.&=*H(&/;I,>)*+  35  6MKKMJ56(SกQ35 
      B=ก4&(&Aก5;K-J)<=  2E<=2G*D,ก/;,-.&CD4D,/001
7'-X)/+,I(7M+-)*+0>5-&A,/-2(U=3M2PR.AIG>Jก<(lN:42&a+5-ก4&
K-ก&4,=123&4A:4ก)94I6<W'ก0>5- กQ.A)94B:>2กMGก4&557
ZMK2K)IG>TGD-<4D 

.94I,>,<4  ก&4,=1)4-,-.&5M=3F)  JKA25>43F)@,&
JDก74D@=KA27>= JK>, =9464K-ก&4,=1)*+.FG2G*D,ก/=  
794:&/;Jj<=(&MH=)1C5-,-.&EFG=*H IG>JDก.FGก&4,=1C5-
5M=3F)JKA25>43F)I,>2&*D;&>5DJK>, 
      74Dก&4,=1 TGD2o34A5D<4-DM+-74D25>43F)JKA74D
.4ก2342,5&1Z/33K4D  @,&BE>74DC=4GB:N< )=ก&AJ7
IG>I6<0+94ก,<4  15  J56(S 

5M=3F))*+(b5=B:>,-.&  2&47464&W)*+.A2Ka5ก0<5IG>  
2 .FG@a5  AC.Input  JKA DC.Input  CYH=5D'<ก/;@,46
0>5-ก4&BE>-4=  ZY+-TGD(ก0MJK>,C5J=A=94B:>0<52C>4)*+.FG  
AC. Input  .A(K5Ge/Dก,<4 
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Q1,Q2 2SA1016  :&a5 A872 
Q3,Q4 2SD666 
Q5 2SB646 
Q6 K134 
Q7 J49 
D1,D2,D3 1N4002 
D4,D5 12V 1W ZENER 
R1 56K 
R2,R5 3K9 
R3 47K 
R4 2K2 
R6 1K 
R7 22K 
R9 120 
R10 12K 
R11,R12 100 
R13,R14 220 
R8,R21 10 OHM 1W 
C1 10MF 16V 
C2 47PF 
C4 47MF 50V 
C5 0.0056MF  
C3,C6 100MF 100V 
C7 0.01MF 50V 
C8,C9 0.1MF 100V 
C10,C11 27PF 
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T1 40-0-40V Secondary 3A. 
D6 Bridge  8A.200v 
C12,C13 0.001MF 100V 
C14 0.01MF 200V 
C15,C16 10000MF 63V 

 


