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&'()*+,-).//ก12234.5)62  *6ก789/'):;*-<.&=  
34.5)62>8?789/'3)?.'>&?@A?@*ก.)789/'  B)Cก/2
ก.)DEกF. 

&'()>Gก)CH)I2J/'-).*+,>8?//ก122@5?-5*K/ก&;.
&'()76L&M>B   NK/>8?-HILO&'()>&?J6259/8  LED   @5?O.ก
JE,*>8?-BQ*  )?/<M8&' 1RกR;.'(.กH&ก7+L-N<H2ก6*/<S;TEL'
3.O.)UJ62  LED  >8?-H+<'  2 59/8 

   ������ 1 &'()>Gก)CH)I2122J6259/8(4.*&*O.ก 
86'&'()7+L138'@*)SB7+L 1 (C-5V*>8?&;.56&@(@*ก.)

74.'.*J/'&'()NK/7).*TI3-R/)=  Q1,Q2  7+LR;/);&Oก6*
-BQ*&'()O69RI>&-2)-R/)=  N&.OU+LJ/'&'()ก4.5*8>8?X8<
N;.  R2,R3,C1,C2    5.กก4.5*8@5?O+N;.3S'N&.OU+LJ/' 
&'()(CRL4.  (6'5&Cก.)ก)CH)I2กV(CA?.9'1R;5.ก@5?O+N;.
RL4. N&.OU+LกV(C3S'19C(6'5&Cก.)ก)CH)I2กV(C-)V&JE,* 

-/?.H:77+L>8?(.กJ.N/9-9VN-R/)=  J/'  Q1,Q2  
(CUSก3;'>B<6'-23J/'  Q3,Q4  @5?74.'.*-HKL/J6259/8  
LED @5?RI8)CH)I2R.OR?/'ก.) 

-*KL/'(.ก7).*TI3-R/)=7+L@A?J6259/8  LED *6,*  
3.O.)U7*ก)C131/OB\>8?3S'UE' 4  1/OB\  19C   LED   
1R;9CR6&(CกI*ก)C13B)CO.]  20  OI99I1/OB\  &'()*+,
3.O.)UJ6259/8  LED  7+LR;/ก6*122J*.*86')SB7+L 1A 

>8?/<;.'32.<M>O;*?/<ก&;.  100  59/8 
1R;5.ก-B9+L<*&I_+ก.)R;/  LED  H;&'ก6*122

/6*86286')SB7+L 1B 19?&*4.O.J*.*ก6*86')SB7+L  1C 19?&  กV
(C3.O.)UR;/>8?>O;RL4.ก&;.  500  59/8  7+-8+<& 

1R;34.5)627;.*7+LR?/'ก.)R;/  LED  -H+<' 2 59/8  
19CR?/'ก.)N&.OB)C5<68กV/.(>O;R;/ 7).*TI3-R/)=  
Q3,Q4  X8<R;/  LED  O.<6'N/9-9VN-R/)=J/'  Q1,Q2 
X8<R)' 
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)SB7+L  2  a.H9.<B)I,*7=19CR4.15*;'/:Bก)]= 
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Q1,Q2 BC549 
Q3,Q4 C1061 
R1,R4 10K 
R2,R3 47K 
R5,R6 470 
C1,C2 10MF 16V 
C3 100MF 16V  
L1,L2 LED 5MM 
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@5?B)Cก/2/:Bก)]=R.O&'()76,'5O89'2*1e;*B
)I,*7=  86'138'@*)SB7+L 3 @5?USกR?/'-)+<2)?/< 34.5)62  LED  
7+LR?/'ก.)R;/(4.*&*O.ก  @5?B)Cก/21<กR;.'5.ก//ก
(.ก1e;*B)I,*7=R.OR?/'ก.) 

-OKL/B)Cก/2/:Bก)]=R.O&'() USกR?/'-)+<2)?/<
@5?789/'(;.<>G-9+,<'&'()  59/8>G(CRI8ก)CH)I2-BQ*
(6'5&CR.OR?/'ก.) 

U?.59/8>G>O;RI8@5?R)&(8S&;.R;/&'()eI87+L@8
5)K/>O;  X8<-fH.C/<;.'<IL'  LED  /.((CR;/3962J6,&กV>8? 

5.กR?/'ก.)@5?N&.OU+L@*ก.)ก)CH)I2-)V&JE,*5)K/
A?.9'@5?789/'-B9+L<*1B9'N;.  R2,R3,C1,C2   (*>8?
N&.O-)V&R.O7+LR?/'ก.) 
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