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(7ก&'()(F,>.1&J7  ,*:7U@005689:(7ก  IC1 (FLX*1
G>:ก?<S7 3 S*' IC2 PR6'0=7>1:7056,LM1&'()9+Y,Y*)4,)1
,O5K-;*ALZ ( Differential amp. ) SK7K`-IJ7'S*'
3?aa7B056S7  2  ;-F  3 

3?aa7B,*:7U@005689:(7กS7 6 S*'8*P5(FLX*1
G>:ก?< *+1U@0S7  5  S*'8*P5 3 LM3914N 056,)7A?ก)@:(?กก?1
95  G1>1:7056S*'&'()9+3,U-K4  ,UN6*;39')F9?<3?aa7B
9:&K>-*9  LED  10 )F9?< 
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,95K&   ;IJ>7กI:*'ก7);39';<<;H<  ก.*7(0=789:d9K
ก7)IJ*S7  9 ,S:7ก?<;)'8Y<&ก 

d9KLกI+;)'8Y056ก?<S7  LED  (F,LM1<&ก,0J7ก?<
;)'8Y056(J7KG>:&'()  Kก,&:1S7056>-*9    LED  I+93&J7'  
(FA5;)'8YI6=7ก&J7;)'8YP?UU-7KL)FA7B 2 d&-04 

9?'1?E1,AN6*,)7IJ* R9 (7กS7,*:7U@09?'ก-J7&8LK?'
,<3S*'0)71P+3,0*)4  Q1  (F0=7G>: 0)71P+,0*)40=7'71  

d>-9S*'&'()ก.(F0=7'719:&K  G1ก)B5056,)7GO:)5,-K4,LM1
d>-9  ก.(F0=7G>:  ,)737A7)H/&</@A&'()056A5ก)F;33D'g
89:  ,OJ1 GO:3=7>)?<ก7)/&</@A*@B>CDA+S*';*)4/*19+O?61  
>)N*  ID:*<8YYX7IJ7'g,LM1I:1 

G1ก)B5056GO:  )5,-K4,LM1d>-91?E1  /&)IJ*89d*9
;<<ก-?<S?E&;)'8Y/)J*AS?E&0?E'3*'S*'/*K-4  )5,-K48&:  
,UN6*LX*'ก?1;)'8YK:*1ก-?<  *?1*7((FกJ*G>:,ก+9/&7A
,35K>7K;กJ&'()SRE189: 

,)7*7(IJ* R9  ,S:7ก?<,*:7U@0S7G9S*'8*P5 3 ก.89:  
0?E'15ESRE1*KDJก?<&J7,)7I:*'ก7)056(F  /&</@A&'()056)F9?<
*@B>CDA+3D'0563@9056,)7I?E'8&:  >)*  056*@B>CDA+G1KJ71  B  
(@9G9(@9>1R6'ก.89: 
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/&7A-F,*5K9S*',*:7U@0S*'&'()  056,)7**ก;<<
8&:15E/N*  2 *'T7IJ* LED 1 9&' P3  ,LM1I?&ก=7>19/J7
*@B>CDA+9:71I6=7 P1 ,LM1I?&ก=7>19  *@B>CDA+9:713D' 

P2 ,LM1I?&L)?< G>:;39'/J7*@B>CDA+Li((@<?1  &J7 
>-*9  LED  I?&056/&)(FI+93&J7' 
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IC1 LM335 
IC2 LM741 
IC3 LM3914N 
Q1 BC327 
R1,R5,R6,R7 10K 1/4W 1% 
R2 20K 
R3 50K 
R4,R8 1K 
R9 22K 
D1,D2 ZENER 4V7 
P1,P2,P3 10K PRESET 
C1 O.1MF  63 V. 
pcb  
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L)Fก*<*@Lก)B4I7A&'()0?E'>A9  -'<1; J̀1L
)+E1049?';39'G1)DL056  2  G>:HDกI:*'  0563=7/?a/N* S7 IC1  
*KJ7G>:3-?<S?E&,9.9S79 

;)'8Y056GO:ก?<&'()  37A7)HGO:89:I?E';IJ 5-12 V.
0?E'15ESRE1*KDJก?<d>-9S*'&'()056GO:  ;-Fก7)L)?<;IJ'&'()
,35KG>AJ 

,AN6*L)Fก*<&'(),)5K<):*K;-:&G>:09-*'  (J7K8Y
G>:ก?<&'()  ;-:&L)?<  P1,P2,P3  I7A-=79?<  9?'89:ก-J7&
;-:&S:7'I:1 

 


