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&'ก)*'+,-./01*,)2345060+*73895873*:

7;<3=>6?1ก@90+,?;A 2 1*,)23 9B5 
1. ������ 	
��
�	
��  (PASSIVE TONE 

CONTROL) 

2. �    �
�
��  	
��
�	
�� ( ACTIVE 

TONE CONTROL) 

3=C08DC:=กEF,45060+*G'HIJG 73895873*:  ;=0
-H;0K8*L13D> 1  

 
   *L13D>1 60+*G'HIJG73895873*:    
 HM'&*=.60+*-593JG73895873*:   3D>G6ก)*'

9NA8)9<O'ก3D>HN;  ก@9B560+*-.. -.กI=8;=:(Baxandall) 
;=0-H;0K8*L13D> 2 

 
*L13D> 2 60+*UV;-.A973895873*: 
 
 

 
*L13D> 3 :=กEF,60+*UV;-.A9-..0/'<W 
        4A5;D45060+*-593JG73895873*:-..8DCก@

9B5?O/)กJ;96'OHLX)HD<H=XX'F  IY>0)*'5'+3M'96'O
)4A'K+ก'*3M'0'845060+*8DC?;A0/'<4YC87;<GJ+'*F'+'ก
60+*)1*D<.)3D<.K8*L13D>3  

        +,)&@86/'5=Z*'ก'*4<'<60+*  +,)3/'ก=. 
Rb/Ra  ;=08=C8\A' Rb=10Ra -:A6)*'+,?;A5=Z*'ก'*
4<'<=10 

        \A' Rb=Ra 5=Z*'ก'*4<'<=1 
        9*'68DC&'ก)*'<A58ก:=.O'GJ+'*F'K8*L13D> 2  

+,)&@86/' C1,R1 & C2+R2  3D>Z/5*/6Oก=85<L/8=C8 9/'5J8GD
-;8Ia450O=8+,:;:0)OB>596'O\D>HL04YC8 

        &'ก)*'1*=.9/' VR1 K&A9/' Ra1 OD9/'O'กก6/' 
C1+R1 -:A6+,?;A5=Z*'ก'*4<'<;=0)HA8 M K8*L1 

 
*L13D> 4  Behaviour  of negative feedback tone 

control (overlap effect exaggerated) 
K83'0Z*04A'O  &'ก)*'1*=.65::N/O?1K85Dก

3Ji3'0&8Y>0  ก@+,?;A5=Z*'ก'*4<'<60+*  ;=0)HA8 N K8*L1
3D> 4  RV1 IY>03M'&8A'3D>)1k8Z=61*=. (Trerble) 
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������ 5 Sequential two-stage tone control 
which avoids inter-action between control 

  ������ 6  60+*IN1)15*a73895873*: 

9*'68DC:50GJ+'*F'3'0Z=6 R3+C3 -:,C4+R4  
+,)&@86/'9/'96'OZA'83'8+,<J>0HL04YC8)OB>596'O\D>:;:0
;A6<)&ZN8DC)*'+Y0?;A5=Z*'ก'*4<'<*L13D> 4 )HA8 P,Q  

 HM'&*=.*DIJH)Z5*a R5 8=C83M'&8A'3D>)1k8Z=6-<ก60+*
3=C0H50H/68?O/K&A*.ก68ก=8  IY>0K83'01pJ.=ZJ+*J0W-:A6  
?O/H'O'*\+,-<ก60+*?;A5</'0);@;4';  8=>89B5)6:'3D>)*'
1*=.3NAO--&:O</5O+,ODq:ก*,3.ก*,)3B58\Y0ก=8;A6< 

  6JrD-กA?4  +Y05'+3M'?;A7;<ก'*-<ก60+*96.9NO3=C0
H50)1k85JH*,Z/5ก=8);@;4';;=0-H;0K8*L13D> 5  

 
 

  +'ก&:=กก'*;=0ก:/'68DC)*'H'O'*\55ก-..60+*
73895873*:3D>HO.*LFa-..?;A;=060+*3D>-H;0K8*L13D> 6 

K860+*450)*'KsA3*'8IJH)Z5*a TR1,TR2  3M'

&8A'3D>)1k860+*-O3sJ>0  *,&6/'05J8GN360+*IN1)15*a738  
7;<Q1 +,Z/5)1k8-..5JOJ3)35*aU5:7:)65*a-:,OD Q2 
)1k860+*958H-Z8Ia )95*a)*83aI5H  (Constant  
Current  Source)  

  ?5ID1  +,3M'&8A'3D>)1k860+*1*=.)HD<0-&:O   H/68 
IC2  3M'&8A'3D>)1k860+*1*=.)HD<03NAO 

)8B>50+'ก60+*73895873*:-:,60+*1*D-5O1u
3=>6?18=C8+,3M'0'8?;A;D3D>HN;)OB>5O=8\Lก4=.;A6<60+*3D>OD5JO 
GD-;8Ia-:,Z/5KsA0'8ก=.7&:;3D>OD9/'96'OZA'83'8Z>M' 
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  ������ 7 :'<1*JC83a-:,ZM'-&8/05N1ก*Fa 
���
���������ก��� 

IC1 LF353 OR NE5532 
Q1,Q2 BC549 
R1,R5,R15 2K2 
R2,R6 100 
R3 270K 
R4,R8,R9,R11,R12 10K 
R6 2K7 
R7,R10,R13,R14 100K 
R15 3K3 

 

 
 

VR1,VR2 100KB 
VR3 50KACT 
C1,C2,C7 10MF 16V 
C3,C4 0.0047MF 50V 
C5,C6 0.047MF 50V 
C8 0.001MF 50V 
C9 0.01MF 50V 
C10,C11 0.1MF 50V 
C12,C13 100MF 25V 

 
         
������ 8 2'G450+*J0)OB>51*,ก5.)H*@+ 
 
       


