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&'()*+,-.(/-0123456,789*:+;827<(-01=5>?6@0  A6780  

@B18&(C(*D:+;827<(?E>:+;8F:. 1 7G/(-0  ?H9/DB8 1 &+HE()I 
F<>7/+;/  3JK9L4G1856,MB;/?H60ก2CO16P,ก+,789*/0; 
9*G864Q.....DB8FC>?6@0 AN6781   9L&(C(*D:+;827<(?E>/(/
&JE2P048 24 5+17TC8  F:.3JK&C,+:G6O1/U-012)/O6ก7.(กV
&(C(*D/'(C(5E254?E>2HW/64.(8E0 

3JK&C,+:G-01&'(3+X4G18M68789*กV3O6  C0789*
&'()*+,M+,)<6E LED  2PO16F&E8=)>-*(,7.(27<(-01DQก=5>
?H/+;/C(ก/>642P048=E  LED  9LC0-+;8&G;/6 E78 2CO16
2*G1C:>/ก(*-'(8(/   LED -+;8)CE  4ก27>/  LED  6  9L:GE
F<>73.64UE+,?H-0<LE78 

5.7827<(=/ก(*E+,M68  LED   F:.<LE789L
H*LC(K2-.(ก+, 20% M6827<(-+;8)CE-01:+;8?7> 25./)(ก
2*(:+;827<(?7> 50 /(-0 2CO1627<([.(/?H 10 /(-0 LED1 9L
E+,F<L9(ก/+;/   LED  2 \ LED 5 กV9L3.64UE+,5.78<L  
10  /(-0:.6UC(:(C<'(E+, 

ก*L-+1827<(-01:+;8?7>)CE<8  LED 6 กV9L:GE 
=/*QH-01  1 F&E8789*=5>8(/9*G8 

 
������ 1 789*@JH2H6*I?-CI2C6*I 

 
2*(&(C(*D)(3.(  R,/C 2PO16=)>?E>27<(-01:>68ก(*

E+8/0; 
T = 3 Rt.CT 

=/2CO16 T = �����	
���ก��(��������������	) 

      R = ��������������(��������� K ohms) 

      C = �����#�$����% (��������� MF) 
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9(ก789*9L2)V/7.( 2*(F4กF*8?`-012<0;48789*
66ก2HW/ 2 5JE 5JE 1 2HW/?` 12 T7<-I&'()*+,M+,*02<4I  
F<LF*8?`60ก5JE)/B182HW/F*8?`-01[.(/?6@02*VกกQ2<2-6*I  
7805 =)>?E>?`66กC(-01 5  T7<-I &'()*+,2<0;48?6@0 

ก(*-'(25.//0;กV2PO165.744OE6(4J?6@0=)>=5>8(/?E>
4(7/(/4G18MB;/ 

VR1 -'()/>(-01  2HW/:+7H*+,2PO16:+;827<(:(C
:>68ก(*TE4:.6*.7Cก+, Ct 

26>(PJ--01?E>9(กM( 2 M68?6@09LHb6/=)>ก+,2,&
M68 TR1 2PO16M+,*02<4I=)>-'(8(/=/5.7827<-01ก'()/E 

TE4Hก:G789*:+;827<(5JE/0;9L2*G1C:>/ก(*-'(8(/ 
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TE46+:GT/C+:G -+/-0-012*(9.(4?`2<0;48=)>789* F:.ก*K0-012*(
9.(4?`=)>ก+,789*:<6E27<( 2*(&(C(*D-019L=)>789*
2*G1C:>/ก(*-'(8(/?E>=)C.TE4ก(*:.6M( 15  <8ก*(7/IE>74
&7G-5I S1  

&7G-5I-01=5>37*2HW/F,, กE:GEH<.64E+,  2P*(L
)(ก:.6M(  15 <8ก*(7/I:<6E27<( 789*9L-'(8(/3>(8
F<L?E>26>(PJ--01M( 2 2HW/,7ก:<6E27<( 

ก(*-019L=)>27<(DQก:>68FC./4'(2P048=E 4.6C
MB;/64Qก+,3JKd(PM686JHก*KI-012*(9L/'(C(=5>  
TE42eP(L3.( Rt,Ct 37*=5>5/GE-01C03.([GEP<(E/>64-01&JE 

PB8*L<Bก7.(6JHก*KI-01=5>C03.([GEP<(E2-.(=E  27<(
-01?E>4.6C9L[GEP<(E?H2-.(/+;/ 

=/ก(*3'(/7/2*(ก'()/E=)>  Rt C03.(  1M F<>79B8
3'(/7/)(3.(  Ct =)>2)C(L&Cก+27<(-012*(:>68ก(*?E>9(ก
:(*(8-01 1 

:(*(8-01 1 

27<(-01:>68ก(* 3.(-013'(/7/?E> 3.(-01=5>8(/ 

10 /(-0 0.22 MF 0.22 MF 
30 /(-0 0.6 MF 0.68 MF 

45 /(-0 0.9MF 1MF 

1 5C. 1.2MF 1.5-2.2 MF 

2 5C. 2.4 MF 3.3 MF 

3 5C. 3.6MF 4.7MF 

4 5C. 4.8MF 4.7 MF 

5 5C. 6MF 6.8MF 
10 5C. 12 MF 10-15 MF 

15 5C. 18 MF 22MF 

16 5C. 19.2 22 MF 

20 5C. 24 MF 33 MF 

24 5C. 28.8 MF 33 MF 
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789*5JE/0;/6ก9(ก9L/G4C=5>=/ก(*:+;827<(
6JHก*KI23*O168=5>?` b̀(:(CHก:GF<>7  4+8/G4C/'(?H=5>ก+,
23*O1685(*-IF,-2-6*01 /GF3E -01=5>=/7G-4JCO6DO6)*O6
T-*g+P-I?E>2HW/64.(8E0  Hb68ก+/ก(*5(*-I2กG/-'(=)>F,-
2-6*01C06(4Jก(*=5>8(/4(7/(/ 
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6JHก*KI:(C789*-+;8)CE&(C(*D-019LH*Lก6,
<8,/F[./H*G;/-I  E+8F&E8=/*QH-01 2 :.66JHก*KI=)>
DQก:>682HW/=5>?E>  M>6PB8*L7+8=/ก(*&*>(83O6  M+;7M68
?ET6EF<L3(P(@G2:6*I :>68*L7+864.(=)>&<+,M+;7TE4
2EVEM(E 
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IC1 AN6781 
IC2 7805 
Q1 BC337 
D1 4148 
D2,D3,D4 4001 
R1 1K 
R2 22K 
R3,R4,R5,R6,R7,R8 470 
RT VR 1 M 
C1 10MF 16V 
C3 1000MF 16V 
C4 470 MF 16V 
CT EQ:(*(8-01 1 
RLA1 12V RELAY 
LED1-LED6 5MM RED 
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*QH-01 2 d(P<(4H*G;/-IF<L:'(F)/.86JHก*KI 

 

������ 5 T3*8&*>(8d(4=/?6@0 
 

 
������  3  5JE6JHก*KI2CO16H*Lก6,2&*V9 
 
 
 
 
 
 

������  4 789*@JH2H6*I?-CI2C6*I2CO16H*Lก6,2&*V9<8ก<.68 
 


