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&'()*+,(-+./012345)67,-+8)'462/0/49  :;<=19/>?; 
LM723   4A(BC5D2:;<23.E=19ก62>.-+'8G)-HI+.JK7C2K<>'
C5D2C&I+.+&2+2   
       8L-&'()J-&2=HM-:;<C)+G7E6ก(BC5D21234:;<  ,&7,NE
5)3E+Oก+)/HIP>'ก)B8JJA'JN4/&9,':;<  C1-2  2  8>E5Q 
46':;<C,.2R+I'/&98I9&26S2  7642;SE;CJ;.'C);.ก)9>'  =H9
46485I'&'()=H9J+E+)T,&7,NE5)3E+Oก+)/HIP>'
ก)B8JJA'JN4/49>;ก49&.  46'26S2C)+(U'/4946485I'&'()CJ;.
=HE-  46'&'():;<8J4'=2)A5:;<1  ?U<'&'()2;SJ+E+)T5)67
ก)B8JJA'JN4/49L6S'8L-  0 V 2 8>E5Q:;C4;.& 

)A5:;< 1 &'()C)WกกACIW: 0 V 30 V. 2 A.12345)67ก)B8J/49 
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 (+ก&'()(BCHW2/49&-+   &'()J-&2,&7,NE:;<CG3<ECP9+E+
(+ก&'()C43E5)Bก>749&.  :)+2?3JCL>)Z  Q4,Q5,Q6 
8IBQ7 ก67>N5ก)OZCG3<ECL3E>;ก/E-ก;<L6& 

    VR2  :R+H29+:;<5)67CGK<>,&7,NE5)3E+Oก+)/HI
P>'ก)B8JJA'JN4 ^4.5กL3C)+(B5)67 VR2  /&9=2LR+8H2-'
:;<:R+=H9 Q5:R+'+2   (BJ-'_IL->C2K<>':R+=H9 Q3,Q4,Q6 
/E-:R+'+2>;ก49&.  ก+):;<  Q4  /E-:R+'+2  (B:R+=H98)'/0
:;<C7JP>' Q7 JA'PUS2:R+=H9 Q7 :R+'+2  LED L2  (BL34
8J4'=H9)A9&-+&'():R+'+25กL3 
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 CEK<>ก)B8J:;</HI_-+2^HI4JA'Cก32,-+:;<กR+H24  8)'
/0:;<Lก,)->E R4  (BJA'PUS2 :R+=H98)'/0:;<>;E3:C:>)ZC:;.7
ก67C7JL<R+I'  (2:R+=H9  Q5  /E-:R+'+2(B:R+=H9/498)'/0
I7/5.6'C7JP>'  Q3 :R+=H9 Q3 :R+'+2J-'_I=H9  Q2 
H.N4:R+'+2 

  :)+2?3JCL>)Z  Q1  กW(B/E-/49)678)'/0/7>6J:R+=H9
H.N4:R+'+2   8IB/E-E;ก)B8J(-+.=H9ก67^HI4>;กL->/5
POBC4;.&ก62  (+กก+):;< Q5 (BJ-'_I=H9 Q6 :R+'+2:R+
=H98)'/0:;<C7JP>'  Q5  C5D27&กJA'PUS2 Q5 (U'H.N4
:R+'+2ก62L->/5���� ก��	
������ =H9L64&'()/&9LI>4 
C&I+ 8E9&-+C)+(BT>4^HI4>>ก(+ก&'()H)K>/E-กWL+E 

ก+).กCI3กก+)^aI4Z&'():R+/49^4. ก4J&3:1Z);C?W:
CGK<>1>):Z/7>6JP>'  Q6  (2H.N4:R+'+2=H9&'()กI67/5JA-
J*+&B5กL3 8L-T9+ก+)I64&'().6','>.N-ก+)ก4J&3:1Z);C?W:
กW(B/E-Cก34_I8L->.-+'=4 
       POBC4;.&ก67:;<Cก34^>C&>)Z^HI4  (2 Q5 H.N4:R+'+2
26S2  (B:R+=H9  Q4 :R+'+2  LED L1 (BL34CGK<>8J4'=H9
:)+7&-+&'()Cก34ก+)^>C&>)Z^HI4  POBC4;.&ก67  Q7  
(BH.N4:R+'+2  J-'_I=H9  LED  L2 467 

    LED  L1,L2 C)+>+(=191234 2 J; 2 L6&>.N-=2L6&
C4;.&ก62^4.(B8J4'_IC5D2 J;CP;.& CEK<>&'():R+'+2C5D2
5กL38IBC5I;<.2C5D2J;84'CEK<>&'()Cก34ก+)^>C&>)Z^HI4กW
/49   
    ก������ 

    5)Bก>7>N5ก)OZI'728_-25)3S2:Z46'8J4'=2)A5
:;<2  =H9TAกL9>'   (-+./0=H9&'()  8I9&5)67  VR2  (2  
LED L2 L34  8J4'&-+&'():R+'+25กL3 :4I>'&64/0
8)'C>9+GN:8IB5)67 VR1 =H9/498)'/0>>ก L6S'8L- 0-30 
^&I:ZL+EL9>'ก+) 

       :4I>'1>):ZC>9+GN:P>'&'()  LED L1 (BL9>'
L34 T9+/E-L34  T>4J+.:;<1>):Z^HI4>>ก  LED L1 (B
.6','L34>.A- =H9ก4J&3:1Z  );C?W:  S1 &'()(BกI67CP9+JA-
J*+&B5กL3 

H+ก&'()/E-:R+'+246':;<กI-+&E+8I9&2;S=H9L)&(J>7
,&+ETAกL9>'=2ก+)5)Bก>7 8IB(N4764ก);>;ก,)6S'H2U<' 
    ������
���
��ก��� 

IC1 LM723 

Q! 2N3055 

Q2 BD140 

Q3,Q4,Q5,Q6,Q7 BC327 

D1,D2 1N5402 

D3,D4 1N4148 

ZD1 30V 

ZD2 13V 

ZD3 15V 

L1,L2 2 COLOR  LED 

R1,R8,R14,R18 10K 

R2,R3,R6 100K 

R4 0.3 / 5W 

R5 47 

R7,R9,R11 4K7 

R10 470 

R12,R20 3K3 

R13 1K 

R15 27K 

R16 6K8 2EA 

R17,R19 6K8 

VR1 5KB 

VR2 3KB 

C1 1000MF  50V 

C2 0.047MF  50V 

C3 100MF  50V 

C4 3.3MF  50V 

S1 PUSH  SW 

T1 24-0-24V 3A 
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