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  Professional  Approved 
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      &'()*'+,-.ก,0123-45(61'789:+;<5=0  >?4>)@1A27,
(:ก+B1,C,D=?EF8,G   H>,')'3-436'>;'(',IJ'B@K15=0  
J,@1 LM=26'.N >?4>กO)@1 IMก=-L,01(>?4>+12 
      A27,(:ก+B1,CP12+,'5=011กQEEHJ0(-)A'(.@=J.R6>H>
ก',HS02'>;M2  ;'(',I&61+8T>A27,(:ก+B1,C 5=0&?K2Q&6 2-
32 QS>Q>OU3-+=-.A 
      ,M8U?กVWCP12A27,(:ก+B1,C  7D8,Dก1E=0A.A27,
;6A>HJX6 2 SR= )@1 

1. A27,5()C/5U>C1:>LR3 
2. A27,(';+&1,C)1>F3,U 

������ 1 Q;=2EU01)5=1'Qก,(A27,(:ก+B1,C 
 

 	
�����/����������  7D11กQEEHJ08,Dก1E 
=0A.8RY(8,?E&6'2N=?2>-K 

      �������ก�  ;*'J,?E8,?E1?&,'ก',P.'.P12A27,
P121:>LR3HJ0+J('D;(&'(S>:=P12;?XX'W1:>LR33-4
8Z1>+P0'('HJ0ก?EA27, 
      ���  ;*'J,?E8,?E,D=?E+;-.23R0( 
      �������  ;*'J,?E8,?E,D=?E+;-.2QJU( 
      ��������  ;*'J,?E8,?E,D=?E;?XX'W+10'LR33-47D
8Z1>58.?2SR=1R8ก,WC1@4>N3-4>*'('&61L6A2 
      ������  ;*'J,?E;?XX'WQS>Q>OUB0'.QUDPA'
HJ0;(=RUก?> 
      	����  ;*'J,?E8,?E,D=?E;?XX'W+10'LR3Q&6UD
QS>Q>OU HJ01.M6H>,D=?E3-4&012ก', 
      	
����� ������!���  7D8,Dก1E58=0A.8RY(
8,?E&6'2N=?2>-K 

���������������  HS0;*'J,?E8,?E,D=?E)A'(Q,2P12
;?XX'W3-48Z1>กU?E('7'ก SR=1R8ก,WC3-4>*'('&61L6A2
['.>1ก 
 

 
���� ���   ;*'J,?E8,?E,D=?E;?XX'W3-48Z1>
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)RW['L;?XX'W3-45=07'กSR=(:ก+B1,C 
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      ��� ���	����   ;*'J,?EHS08,?E)A'(Q,2P12
;?XX'W+10'LR3,A(7'กQS>Q>OU  ก',8,DE7DHS0A1U
UR6(;5U3C8,?EQS>Q>OU  B0'.-PA'  Q.ก+8T>1:;,D7'กก?> 
      3-4SR=(';+&1,C)1,F3,U  7D(-A27,1:+UO)F3,>:ก;C A-.M
(:+&1,C  S>:=  LED 7 JU1=  +8T>&?A&,A7A?=,D=?E&?AQ,2
P12;?XX'W+10'LR3 
      H>,M83-4 1  +8T>EU01)5=1'Qก,(Q;=2ก',&61HS02'>
A27,(:ก+B1,C  1?>8,Dก1E=0A.SR=(';+&1,C)1>F3,U  1  
SR=  &61+P0'ก?EA27,5()C/5U3C1:>LR3  7*'>A>S612('ก>01.
&'(&012ก',3?K2>-KQa6>8,:K>3CP12+,'5=011กQEE5A0Qa6>UD 
2-4 QS>Q>OU 
      H>ก,W-3-436'>&012ก',A27,(:ก+B1,C 8 QS>Q>OU 36'>
กO+L-.2HS0SR=(';+&1,C)1>F3,U  1 SR= &61L6A2ก?ESR=5()C/
5U3C 4 QS>Q>OU 2 Qa6>+36'>?K>+12 
      H>,M83-4 2 Q;=2,'.UD+1-.=P12A27,5()C/5U3C1:>LR3 

      ������ 2 A27,5()C/5U3C1:>LR3 
ก���#�
��$�
	
�����/���������� 

  ;?XX'W1:>LR37'ก5()C J,@15U3C1:>LR3 7Da6'> 
C1,R4 QUD VR1 B]42+8T>&?A8,?E1?&,'ก',P.'.P12 IC1  
+L@413*'ก',P.'.;?XX'WHJ0(-)A'(Q,2&'(&012ก', 

      51B-3-4HS0+8T>QEE  FUAC>1.;C  B]4211กQEE;*'J,?EHS0
+8T>8,-Q1(8\F=.+gL'DQUD+8T>3-4>:.(HS0ก?>1.6'2
QL,6JU'.H>A27,8,-Q1(8\QUD11=:F1(:ก+B1,CS?K>>*'
3?4A58 
      ;?XX'W+10'LR37'ก IC1 7DIMกQ.ก11ก+8T> 2 3'2 
      3'2Q,ก7D8Z1>a6'>  C14,R1358.?2+E;P12
3,'>B:;+&1,C Q1,Q2  B]42&61,6A(ก?>QEE=',:2&?>  +(@41
;?XX'W+10'LR33-4+P0'('+ก:>P-=ก*'J>=  3,'>B:;+&1,C3?K2
;12&?A7D3*'2'>3*'HJ0  LED L8  &:=;A6'2Q;=2A6'
;?XX'W+P0'('Q,2+ก:>58 
      ;?XX'W1-ก3'2J>]427D8Z1>a6'>  C4 58.?2A27,
8,?E+;-.23R0( i QJU(  QEEL';B:LF3>)1>F3,U  +10'
LR33-45=07D8Z1>a6'> VR6 B]423*'J>0'3-4+8T>&?A8,?E,D=?E
;?XX'W+10'LR3P12Q&6UDQS>Q>OU 
 

 
      +>@4127'กA27,QJU(-3R0(QEE>-K7D(-ก',;MX+;-.
;?XX'W1.6'2('ก7]27*'+8T>&012HS0  IC2  3*'J>0'3-4P.'.
;?XX'W+L@41S=+S.)A'(;MX+;-.=?2กU6'A 
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      +10'LR37'ก  IC2 7DIMกQ.ก11ก+8T> 2 3'2  3'2Q,ก
7D8Z1a6'>  VR4  +8T>+10'LR3;*'J,?E8Z1>HJ0ก?E +1^+ T̂)
S>:=&6'2+S6>  +1O)F)6G  +8T>&0> 
      ;?XX'W+10'LR31-ก3'2J>]427DQ.ก7DIMกQ.ก+8T>
;?XX'WQS>Q>OU  B0'.-PA' +L@41;62&6158.?2(';+&1,C
)1>F3,U  F=.3-4+10'LR3P12Q&6UDQS>Q>OU7DIMก>*'('
&61,A(ก?>3-47R=>-K 
      VR5 A1UUR6(  PAN 3*'J>0'3-48T>&?A8,?E)A'(;(=RU
P12;?XX'WB-กB0'.QUDPA'+36'Nก?> 

 
������ 3 A27,(';+&1,C)1>F3,U 

      ก���#�
��$�
	
����� ������!��� 

      U?กVWDA27,(';+&1,C)1>F3,U  =?2Q;=2H>,M83-4 3 
7D+JO>5=0A6'8,Dก1E=0A.A27,+1^+ T̂)Q1(8\  A27,P.'.

;?XX'W+10'LR3,A27,(1>:+&1,C  QUD1:+)3,1>:ก;CA-.M(:
+31,C;*'J,?EA?=,D=?E)A'(Q,2P12;?XX'W 
      ;?XX'W7'ก R18 H>SR=5()C/5U3C1:>LR3  7'กQ&6UD
QS>Q>OU7DIMก>*'(',A(ก?>QU0A5(68Z1>a6'> C18 58.?2 
IC9a  +L@413*'J>0'3-4P.'.;?XX'W  HJ0(-)A'(Q,2+L-.2 
L1;*'J,?ESR=+1^+ T̂)3-4&:11.M6['.>1ก 
      7'ก>?K>;?XX'W7'กSR=+1^+ T̂)7D8Z1>กU?Ea6'>  
R27,C22,R25  58.?2 C9b  5=0+10'LR33-4P' 1 8Z1>a6'> 
A1UUR6( VR6  B]423*'J>0'3-48,?E,D=?E;?XX'W3-48Z1>กU?E 

 
+P0'('  7'ก>?>;?XX'W7DIMกQ.ก+8T> 2 3'2F=. 
R28,R45  +L@4158,A(ก?E;?XX'WF=.&,23?K2B-กB0'.QUD
PA'3-41:>LR3P12 IC10 
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      IC10  7DP.'.;?XX'W3?K2J(=3-4>*'(',A(ก?>QU0A
8Z1>a6'> VR8  58.?2 IC14  B]423*'J>0'3-4+8T>&?AP.'.
;?XX'W(1>:+&1,C   +L:1P.'.;?XX'WHJ0ก?EJM _̂2  F=.
3-4 VR8 7D3*'J>0'3-48,?E)A'(Q,2;?XX'W3-48Z1>HJ0JM _̂2
=?2กU6'A 
      ;?XX'W+10'LR37'ก IC10 1-ก3'2J>]427D8Z1>HJ0ก?E
(';+&1,CA1UUR6(  58.?2  IC11  +3-4.AP.'.;?XX'W+10'
LR3+P0'a6'> C29,R34 11ก58HS02'>&'(&012ก', 
      ;?XX'W+10'LR3;6A>7D8Z1>a6'> C33,R40 58.?2  
IC13  B]423*'J>0'3-4+8T>&?AA?=,D=?E)A'(Q,2;?XX'WF=.
Q;=2aU=A.JU1=  LED ,A( 7 ,D=?E 
      ;*'J,?Eก',3*'2'>P12A27,(';+&1,C)1>F3,UB-ก
PA'>?K>  )23*'2'>+S6>+=-.Aก?>ก?EB-กB0'.=?23-4กU6'A5A0
QU0AP0'2&0> 

 

 
,M83-4 4 Q;=2ก',&61A27,5()C5U>C1:>LR3+P0'ก?E

(';+&1,C)1>F3,U 

ก���#�
��$�
	
������	���&'����( 

      A27,+L'+A1,CB?LLU'.8,Dก1E=0A.  2  [')HJX6)@1  
A27,76'.5^EAก/UE 15 FAU3C  ;*'J,?E+U-K.2A27,;6A>
HJX6  QUDA27,76'.5^EAก 9 FAU3C ;*'J,?E8Z1>HJ0ก?E
A27,P?EJU1= LED  =?2A27,3-4Q;=2H>,M83-4 7 

 

,M83-4 7 A27,+L'+A1,CB?LLU'. 
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,M83-4 5 ['LSR=U28,:K>3CA27,5()C/5U>C 1:>LR3 
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,M83-46 U'.8,:K>3CQUD&*'QJ>621R8ก,WC(';+&1,C)1>F3,U 

 
,M83-4 8 ['LU'.8,:K>3CQUD&*'QJ>621R8ก,WC P/S 
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,'.UD+1-.=1R8ก,WCSR=5()C/5U>C1:>LR3 

IC1,IC2 M5218AL 

Q1,Q2 C945 

R1,R5,R6,R7 1K5 

R2,R9 470K 

R3 220K 
R4 1M 

R8 8K2 

R10,R13 47K 

R11 6K8 

R12 10K 

R14,R19,R20 12K 

R15 1K 

R16,R17 3K3 
R18 100K 

L8 LED 5MM 

C1,C12,C14 1MF 50V 

C2 5PF 

C3,C4C10,C11,C17 10MF 16V 

C5 0.027MF 50V 

C6 0.0056MF 50V 
C7 0.22MF 50V 

C8 0.047MF 50V 

C9 22PF 

C13 0.01MF 50V 

D1,D2 1N4148 

VR1 100KC 

VR2,VR3,VR4 50KA 

VR5 10KB 
VR6 10KA 

J('.+J&R IC1,IC2 HS0,6A(ก?> ;6A>1R8ก,WC&?A1-4>N&012
+L:4(1-ก1 SR=&61 2 QS>Q>OU 

,'.UD+1-.=1R8ก,WCSR=(';+&1,C)1>F3,U 

R21 27K 

R22,R33,R35 100K 

R23,R27,R34,R38 100 

R24 220K 

R25,R36,R40,R42,R43 47K 
R28,R44,R45 12K 

R29,R30 22K 

R31 33K 

R32,R41 4K7 

R37 1K5 

R26,R39 10K 

R46,R47 33 

L1-L7 LED 5MM 
IC9,IC10,IC11 M5128AL 

IC12,IC13 1R2E02 

IC14 M5128P 

C18,C19,C21,C23,C25 10MF 16V 

C26,C28,C29,C30,C33 10MF 16V 

C20,C27,C31,C36 22PF 

C22,C34,C35 1MF 50V 
C24 47PF 

C32 100MF 16V 

D3,D4 1N4148 

VR6,VR7,VR9 10KA 

VR8 10Ka x2 
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,'.UD+1-.=1R8ก,WCSR=+L'+A1,CB?LLU'. 

Q1 TIP31 

Q2 TIP32 

IC1 7809 

D1,D2 (BRIDGE) 1A,100V 

D3,D4 ZD.15V 
D5,D6 1N4002 

TRANS SEC: 16-0-16/9V 500mA. 

R1,R2 10K 

R3,R4 1K 

C1,C2,C11,C12 100MF  25V 

C3,C4,C5 1000MF  25V 

C6,C7,C9 1000MF  16V 

C8,C10,C13,C14 0.1MF 50V 
NOISE CANCELLED 0.1MF/12O OHM 

 

 

 

 
,M83-4 9   ['LSR=1R8ก,WC+(@418,Dก1EQU0A+;,O7 


