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 &'()*+,-.(/-012345(/ก+,78*91:57&0;5-01<0ก'(=+5>+??@
&A5B 73./78*91:5C;(;-01234::ก5(/  C/(D?+E5F?. 300 >+??@ 
CGE/HI/+E/  IJK)(-01LM)(3NDIO:5ก+/='(PQ5<(2348.:/C4(5
LM;N.5;(ก  7/91:5L(ก&.>/2)K.<+กLM234*07=;@-01<0C/(DC:5
8:/F-R8H<.2)K.Q:&'()*+,78*91:5C/(D2)K.BD+5ก=.(> 

      7Q91:&/:58>(<?4:5ก(*C:5-.(/  7*(LG5HD4
::กF,,3NDIO:5ก+/='(PQ5-01<0*07=;@:;.(5D0C/(D2)K.  
F=M8:/F-R8&(<(*S-/ก*MF&2345(/HD4SG5  30 F:<IT
-07D0;> 

������ 1 IO:5ก+/='(PQ5F,,HU-@7Q(7>:*@ 
      >5L*IO:5ก+/='(PQ5*N.//0E  ;+5HD4::กF,,PD;7QV1<

=Aก7=./7C4(HI2)4/.(DA;V15CGE/  ก=.(>89:7<91:L.(;HW2)4ก+,3ND
IO:5ก+/ 2/3.>5F*ก>5L*)/.>57>=(LM-'(5(/  PD;;+5H<.
?.:='(PQ57C4(ก+,78*91:5C;(;7&0;5  7Q91:IO:5ก+/HW?*5-01
:(LLM7กVDCGE/HD42/?:/F*ก  XG157*(<+กLMHD4;V/:;A.,.:;B
2/=+กYZMC:57&0;5?N[,/+1/7:5 

      2/3.>57>=(-01='(PQ5;+5H<.?.:7C4(ก+,>5L*D+5ก=.(>
F=4>/+E/  >5L*  LED LMก*MQ*V,  7I]/&+KK(Z7?9:/2)4
7*(-*(,  F=M-'(/:57D0;>ก+/  2/ก*Z03NDIO:5ก+/='(PQ5 
?+D>5L*C;(;::กL(ก='(PQ5  >5L* LED กRLMก*MQ*V,
7I]/&+KK(Z7?9:/2)47*(-*(,73./ก+/  XG15F?ก?.(5L(ก
3NDIO:5ก+/='(PQ5-+1>HI-01)=:D  LED LMH<.?VD7-.(/+E/  
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�
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      L(ก*AI-01 1 LM7)R/>.(7:4(QN-L(ก78*91:5C;(;7&0;5  LM
?.: .̂(/8:/F-R8C:5*07=;@  RLA1 HI;+5='(PQ5  =+กYZM

C:58:/F-R8LM7I]/F,, No (Iก?V?+D)  D+5/+E/7<91:*07=;@
H<.-'(5(/>5L*C;(;กR;+5H<.&(<(*S?.:HI;+5='(PQ5HD4 

 CZM7D0;>ก+/7:4(QN-&.>/)/G15C:5>5L*-+E5X0กX4(;
F=MC>(  LMIO:/ .̂(/ R1,R2 HI;+5>5L*HDP:D,*DL@
7*R8?VHW7::*@ D1-D4  -+E5/0EF*5HWD+5ก=.(>LM .̂(/HD4 
7eQ(Mก*Z0-017I]/  DC 7-.(/+E/  &.>/&+KK(Z7&0;5LMSAก
=+D>5L* D4>; C1 =5ก*(>/@ 
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*AI-01 2 =(;I*VE/-@F=M?'(F)/.5:NIก*Z@ 
D+5/+E/ก*Z0-0178*91:5-'(5(/Iก?VF*5HW7:4(QN-L(ก

>5L*,*VDL@LM7I]/gA/;@  F?.ก*Z0-0178*91:57&0;)*9:<0HW?*5
::กH<.>.(LM7I]/,>ก)*9:=,  LMHD4F*5HW::ก-01>5L*

,*VDL@  7I]/,>ก2)4ก+,7,&C:5 Q1 -'(2)4 Q1 -'(5(/F*5
HW-018:=7=Rก7?:*@C:5  Q1 LM=D=5  -'(2)4F*5HWH,:+&-01
IO:/2)4ก+,7,&C:5 Q2  ?1'(=5 Q2  FLM);ND-'(5(/ -'(2)4 
Q3 H<.-'(5(/D4>;  *07=;@กRLM?+D>5L*='(PQ5::กD+5ก=.(> 
      7<91: Q3 H<.-'(5(/   F*5HW-018:=7=R87?:*@C:5 Q3 กR
LM&A5CGE/  -'(2)4HDP:D D2 7I]/*07>V&H,:+&  >5L*<+=?VH>
7,*7?:*@  Q4,Q5 กRLM-'(5(/Iก?V  -'(2)4)=:D  LED ?VD
ก*MQ*V, 
      ก*Z078*91:5-'(5(/Iก?V/+E/  Q1 LMH<.-'(5(/ C2 กRLM
8.:;B3(*@-F*5HW .̂(/ R4,VR1  L/ก*M-+15F*5HW&A5
Q:-01LM-'(2)4  Q2,Q3 -'(5(/  *07=;@  RLA1 กRLM-'(5(/ 
?.:>5L*C;(;7C4(ก+,='(PQ5-+/-0 
      7<91:  Q3 -'(5(/ F*5HW-018:=7=R87?:*@ กRLM=D=5
D4>; -'(2)47กVDF*5HWQ:>+DH,:+&ก+,HDP:D D2 -'(2)4F*5
HW-018:=7=R87?:*@C:5 Q5 ?1'(=5  F=M<0ก*MH)= .̂(/  
LED  ?VD&>.(585-01?=:DHI 
      VR1  -'()/4(-01I*+,7>=(-01?4:5ก(*)/.>57>=(ก(*
-'(5(/C:5>5L*7Q91:=D7&0;5?N[,  S4(I*+,2)4<08.(<(ก7>=(
กRLM;V15/(/CGE/  F?.LMH<.<0^=?.:7>=(-01?+D>5L*F?.:;.(5
2D 
      ก(*&*4(5 
      7Q0;5F?.I*Mก:,:NIก*Z@?(<>5L*2)4SAก?4:5=5,/
F .̂/I*VE/-@  D+5F&D52/*AI-01 2 *M<+D*M>+5:;.(2)4HDP:D
?.: V̂DC+E>PD;7DRDC(D  7<91:I*Mก:,7&*RL2)4-D=:5L.(;
F*5HW2)4ก+,>5L* 
      F*5HW-01L.(;2)4>5L*/+E/7I]/HW  AC. )*9:  DC. กRHD4 
S4(7I]/HW AC. 2)42348.(  9  
P>=-@  F?.S4(7I]/  DC. ?4:5234HW&A5SG5 12 P>=-@ 
      S4(>5L*-'(5(/Iก?V  7*(LM&+57ก?N7)R/  LED ?VD
ก*MQ*V,:;A.3+1>8*A.  F=4>LG5?VD84(5:;A.  Q*4:<ก+//+E/LMHD4
;V/7&0;5*07=;@-'(5(/:0กD4>;  -D=:5234F*5HW,>ก)*9:=,
?.:7C4(<(-01:V/Q-C:5>5L*  *07=;@LM?+D>5L*  Q*4:<ก+/
/+E/  LED LM?VDก*MQ*V,-+/-0  F&D5>.(>5L*-'(5(/Iก?V 
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1. ?.:&(;ก*(>/@7C4(ก+,78*91:5C;(;7C4(ก+,ก*(>/@
C:53NDIO:5ก+/='(PQ5 

2. ?.:&+KK(Z7:4(QN-7C4(ก+,78*91:5C;(;-01LM?.:
7C4(HI;+5='(PQ5<(?.:7C4(-01LND SP.IN C:53ND
IO:5ก+/='(PQ5 

3. ?.:&+KK(ZL(กLND SP.OUT C:53NDIO:5ก+/
='(PQ5HI;+5C+E>>,>กC:5='(PQ5 

4. ?.:&(;=,C:5='(PQ5=5ก*(>/@ 
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Q1,Q2,Q4,Q5 BC547 
Q3 BC337 
D1,D2,D5 1N4001 
D1-D4 1N4148 
LED1 RED 5 mm. 
R1,R3 8K2 
R2 100 
R4 50K 
R5 39K 
R7 10 
R9 33K 
R10 5K6 
VR1 200K 
C1,C2,C3 100MF 35V 
C4 4.7MF 25V 
C5 10MF 25V 
RELAY 12V.DC. 
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