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        &'()*+,-'()./(0&'()&1234105&126,-7ก(9-0(ก:;<4,
3=9>2-7?0(0&12@15A66BC+7D  =9AE39(3-7กF-0(ก:;6-EC)-7
G.,6(@6,-7ก(9 
        H6'57:9I40695&1341053.F):;0(กCAก.)'-0.(ก
&'()6,-7ก(9:;<4,3=9>2-7?0(0&12@15A66BC+7D  H/,5กF5JK1&12&L(
<4,7'(0D&12CM4กF=>-  ก(9)L(3-(3=9>2-7?0(0&12@1-0+'  2  
3=9>2-7@(6'-N'573?,(4,50กA)HEEE9J4:B  
        OP7697)1Q-(::;@1G=9CAก=)O(@H0,7@(5'(  &L(<@<@'
--กHEE3=9>2-7?0(0G.,@1กL(/A75A66BC+7D    I40<@'6,-76'-
HEEE9J4:B 
        =9AE....&L(<4,H6'='-)?,(70(ก  H/;-(::;CJQ)3R/>-7
@(กก5'(  /-7NJ:(9S(:(กกT?-7กL(/A74+:;3.F)5'( 
        P  =  E 0กกL(/A7 2 .(94,50 R 
        G)3@>2-  E ������	
������������� 

                    R  ��������������������  ����  
���� ������   

4A7)AQ)G)ก(9&12:;G.,กL(/A75A66BC+7?PQ)  กF@1-0+'  2  5JK1 
=>- :'(0<XG.,57:9C+7?PQ).9>-<@'กF/4='(=5(@6,()&()G)
57:9G.,),-0/7 
         ก(9:'(0<XG.,C+7?PQ)-(:&L(<4,0(ก3N9(; &9()YJC 
36-9B H6'/;6A5@1?14:L(กA4  ?-7H97<XGZ,7()-0+'  .(ก&'()
:'(0H97<XG.,C+73กJ)<R&9()YJC36-9BกF-(:ZL(9M43C10.(0
<4, 
         CL(.9AEก(9/4='(=5(@6,()&()I./4/7 กF.@(0 
=5(@5'(ก9;HC&12<./G)57:90'-@:;C+7?PQ) 4,50  3Z'):(ก  
I./4 8 I-.@B  .(ก39(/43./>-  4  I-.@B กF=59:;<4,
กL(/A7--ก-(:C+7?PQ)3R\)  2  3&'(4,50 
          H6'G)&(7RTJEA6J<@'3R\)<R3Z'))AQ)  3N9(;='(ก9;HC
&12<./3NJ2@?PQ)G)57:9)AQ)0'-@:;&L(G.,3กJ4 ='(H97<X6ก
=9'-@&9()YJC36-9BC+7?PQ)  :(กก(9&4/-7NE5'(  กL(/A7&12
3NJ2@?PQ):;<4,-1กR9;@(S  75 % 3&'()AQ) 3Z')3=9>2-7?0(0  

 
100 5A66B  @-C3XC  )AQ).(ก<@@1ก(9C+^3C103NJ2@?PQ)
4A7ก/'(5กF=7:;C(@(9OG.,กL(/A7--ก<4,OP7  200 5A66B 3R\)
H)' 

 
9+R&12 1 HC47&J_&(7ก(9<./?-7ก9;HCG)57:9 
        ./Aกก(9&L(7()HEE57:9E9J4:B 
        :(ก57:9G)9+R&12 1 YP27HC47OP7C'5)R9;ก-E?-7
57:9?0(0H/;3N(35-9BYANN/(0 YP2739(6A4C'5)@(3`N(;
H='Xa/36-9B=(N(YJC36-9B3&'()AQ) 
        3=9>2-7?0(0C'5)@(ก  @Aก-(::A457:93-,(NM&HEE
=9(C  B  4A7)AQ)  :;@1ก9;HC<./*'()I./4  S  ?S;G4
?S;.)P273N107=9P27Z,57=/>2)3&'()AQ) 
        O,(39(C(@(9O.(5JK1G45JK1.)P27  &12&L(G.,3กJ4ก(9
&L(7()  @Gก9;HC<X:'(0G.,I./4G)&J_&(7697กA)?,(@
กAE34J@<4,N9,-@D  กA)H/,5กF3&'(กAE5'(39(<4,:'(0H97<X
G.,กAEI./4C+7?PQ)3R\)  2  3&'( N9,-@กA)  ก9;HC:;C+73R\)  
2 3&'(4,50  :(กกTก(9.(กL(/A7  3&'(กAE*/=+S?-7H97<X  
H/;   
        H6'G)&(7RTJEA6J:9J7D)AQ)  39(:;<4,กL(/A7--กC+7?PQ)
3N107 3  3&'( 
        :(ก57:934J@  39(:P7:;<4,3-,(NM&--ก3N107  300  
5A66B G)9+R&12 2 HC47ก(96'-3=9>2-7?0(0  2  6A53?,(
4,50กA)HEEE9J4:B  3=9>2-7&AQ7C-7:;6,-7@1=MSC@EA6JG)
ก(9&L(7()3.@>-)กA)&MกR9;ก(9  35,)H6'CA^^(S-J)NM&
&12Rc-)G.,กAE3@)CBH-@Rd&AQ7C-7  :;H6ก6'(7<R:(กกA)   
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9+R&12 2 HC47./Aก3E>Q-76,)G)ก(96'-57:9E9J4:B 
I40&126A5.)P27:;9AECA^^(S-J)NM&3?,(@(I40697  C'5)
-1ก6A5.)P27:;9AECA^^(S-J)NM&&12*'()57:9ก/AE?AQ5
CA^^(S3?,(@( 
        4A7)AQ):;3.F)5'(3@>2-H-@Rd6A5.)P27&L(7()Y1ก/E  -1ก
6A5:;&L(7()Y1กE5กC/AEกA)   &L(G.,H97<X?-7?AQ7&AQ7C-7
?-7I./4@1?AQ5H6ก6'(7กA)C+7ก5'(34J@OP7  2 3&'(  &L(G.,
กL(/A7--กC+7?PQ)4A7ก/'(5 

������ 3 HC47ก(9<./?-7ก9;HCG)57:9E9J4:B 
       	�
��ก�
	���������
�� 

        -0'(7<9กF41&MกCJ27&1?14:L(กA4G)6A5?-7@A)3ก-0'(7
0'-@@1?14:L(กA4G)6A5?-7@A)3-74A7)AQ)CJ27&126,-79;@A49;5A7
G)ก(96'-57:9E9J4:B=>- 
        3)>2-7:(กH-@RdH6'/;6A5:;?AEI./43N107=9P27.)P27
?-7I./434J@4A7)AQ)   I./4&126'-GZ, 7():P7@1='(<@'),-0
ก5'( 2  3&'( ?-7='(I./462L(CM4  &1257:9C(@(9OGZ,<4, 

         3Z')57:9&12GZ,กAEI./462L(CM4 4  I-.@B3@>2-6'-HEE
E9J4:B   =59GZ,I./4<@'62L(ก5'(  8  I-.@B 
         Re^.(&12=599;@A49;5A73R\)-0'(70J27  กF=>- Re^.(
39>2-7ก9(54B4A79+R&12 2  :;3.F)5'(ก9;HCC'5).)P27:;<./
*'()C(0&126'-9;.5'(7ก9(54B?-757:9&AQ7 2  &L(G.,3กJ4H97
<X6ก=9'-@-A)3R\)C(3.6M&12&L(G.,3กJ4)-0CBH/;=5(@
*J43N1Q0)6'(7D 
         ก(9Hก,Re^.(:P7-(:&L(<4,I40ก(96'-ก9(54B9'5@&12

:M434105กA)  .9>-5JK1&1241&12CM4  ก(9GZ,57:93N(35-9BYAN
N/(0ZM434105กA)  4A7HC47G)9+R&12 3  
        �������
����
������ 

         :(ก&12ก/'(5@(H/,5&AQ7.@4:;3.F)<4,5'(  57:9
E9J4:B-H4N36-9B)AQ)กF=>-  57:9&12&L(.),(&12ก/AE?AQ5?-7
CA^^(S I40<@'&L(G.,3กJ4ก(93NJ2@.9>-/4H97<X 
CA^^(S H6'-0'(7G4 (3ก)3&'(กAE 1)   57:9ก/AE?AQ5
CA^^(S-0'(77'(0D&12CM4กFI40ก(9GZ,<-Y1@(6'-3R\)57:9
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ก/AE?AQ5CA^^(S H6'5JK14A7ก/'(5ก'-G.,3กJ4ก(9*J43N1Q0) 
CA^^(SH/;)-0CBC+7  3)>2-7:(ก='(-J)NM&91YJCH4)YB  
?-757:9C+7@(ก)A2)3-7  (10-100 K I-.@B) 
          G)ก(9--กHEE57:9?-739(  3N>2-?:A4)-0CBH/;
=5(@*J43N1Q0)G.,62L(&12CM4  :P7GZ,57:9<-Y1OP7 2 i(= I40
i(=H9ก&L(.),(&123R\)57:9EAX3X-9B  C'5)i(=./A7&L(
.),(&12ก/AE?AQ5CA^^(S 
          :(กก(96'-4A7ก/'(5)1Q:;&L(G.,57:9ก/AE?AQ5
CA^^(S@1 -J)NM&-J@N1H4)YB62L(/7 )-0CBH/;=5(@
*J43N1Q0)6'(7D:P7/4/74,50 
          CL(.9AE<-Y1&12GZ,)AQ)  3N>2-6,-7ก(9G.,57:9@1)-0CB62L(
H/;=5(@*J43N1Q0)),-0&12CM4 :P7=59GZ,H6'<-Y13E-9B 
NE5534N 3&'()AQ) 3N9(;.(กGZ,3E-9B->2)H&)  */&12<4,:;
<@'=M,@3C10 
          -0'(@A5<R3C104(037J)&12:;6,-73C103NJ2@  -1ก3N107

3/Fก),-03/0=9AE 
          CA^^(S-J)NM&&12Rc-)*'()  RC NETWORK  -A)
R9;ก-E4,50   C1,C2,R2,R3 
          R1 &L(.),(&123R\)&(7*'()?-7CA^^(S&123R\)<X 
6974,()3-,(NM& 
          R3   :;@1='(62L(3N>2-/4)-0CB4A7ก/'(5 
          C2  R\)57:9ก9-7=5(@O12C+7&L(.),(&12:L(กA4='(  
slew rate  &(7-J)NM& 
          R4   3R\)57:9Xmn4HE,=6'-9;.5'(7-J)NM&กAE3-,(NM& 
?-7 IC1 
          CA^^(S3-,(NM&?-7<-Y1 1 :;Rc-)*'()G.,กAE<-Y1 
2 I40*'() R5 
          3-,(NM&:(ก<-Y1 2  :;Rc-)G.,G.,กAE-J)NM&?-7
57:9?0(0&12)L(@(6'-E9J4:BกA)<5, 
          ����������������� �����!"�� 4 
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          CL(.9AE<-Y1&12GZ,G)57:9ZM4)1Q39(3/>-ก3-(3E-9B&12@1
)-0CBH/;=5(@*J43N1Q0)6M'4=>- NE5534N  
          OP735/(.9>-0A7=9AE  &1239(:;C9,(7E9J4:B-H4N36-9B  
CL(.9AEกL(/A75A66BG.,กAE3=9>2-7?0(0  ?-7=MS 
          ก����� 

          ก(9C9,(7-MRก9SBZM4)1Q:A45'(7'(0@(ก  3)>2-7:(ก
-MRก9SB6(@57:9&AQ7.@4  C(@(9OR9;ก-E/7E)H*')R
9JQ)&BE9-B4H*')34105  4A7HC47G)9+R&12 5 
          G)ก(9R9;ก-E=596J46AQ7-J3/F=I69</&B&J=
=-)34)3.Y-9B6A5G. '̂<5,&12./A7CM4  G)ก(96'-G.,
9;@A49;5A73R\)NJ3_p5'(6'-O+ก?AQ5.9>-<@' 
 

 

 
         9+R&12 5  /(0R9JQ)&BH/;6L(H.)'7-MRก9SB 
        

 CL(.9AE-MRก9SB->2)D3Z') <4I-4 .9>- <-Y1 กF3Z')กA)  G)
ก(96'-*J4?AQ5-(:&L(G.,3กJ4ก(93C10.(0?PQ)<4, 
        3N9(;.(ก6'-*J4N/(4-(:&L(G.,  =-)34)3Y-9B3กJ4
ก(99;3EJ43C10.(0<4,  .9>-.(กIZ=9,(0 กF-(:&L(G.,3กJ4
ก(9NJก(9:)OP7?AQ)6(E-4<4,4A7&123=0@1=)R9;CN@(H/,5 

 3@>2-R9;ก-E-MRก9SB3C9F:3910E9,-0H/,5  =59
CL(95:=5(@O+ก6,-7G.,H)'G:ก'-)&12:;6,-7GZ,7()  4A79+R&12 
6 HC47ก(96'-57:9E9J4:B3@>2-R9;ก-EH/,53C9F:   

 
9+R&12 6  i(N57:93@>2-R9;ก-E3C9F: 
 

9(0/;3-104-MRก9SB  

IC1,IC2 NE5534N 

D1-D4 (OPTION) 1n4001 

ZD1,ZD2 12v  400Mw. 

R1,R2 100k 

R3,R4,R5,R6 1k 
R7,R8,R9,R10,R11 100 

C1 220Nf 

C2 0.001MF 50V 

C3 47MF 16V 

C4,C5 10PF 

C6 0.01MF 50V 

C7,C8,C9,C10 10MF 25V 
 


