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&'()*)+,-./.-0+012(30415,675)89: ;<=ก(?@ 
4'AB32(C030415,6C2*4กD) E?3?,F;G=)?BH-=E?,I2-',JK@GB6
H3D*D?+J4'ABก?,*2-&,)HLC,)  &,)HLE(2M  ก,J&EHLC,)   
ก,J&EHLE(2M C(5-+B;G=*2-8D?8*?3C=?B1?BกNH-= 

(5)E,=?)-O&(=*+J,O=*D?*)+,B.P ;G=)?BH-=89=34<BQ5
89=3+,0)R  EB9กก2B;<=4CN31.S4(@ 
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��� 

&BDB5B1.SE9-&(J)D?@1.SE9-   H3D3.5JH,+J)D?@ก*D?
BT?;G=4'AB*)+,*2-&,)HLC,) (DC) 

+?ก89:E3M2C075)*)+, 1.SE?3?,F*2-&,)HLH-=
EO)E9-  200mV. B2PB  4,?E?3?,FBT?3?CD54'AB*)+,*2-&,)
HL1.S3.@D?B*2-EO)7ZPBH-=  -2)*)+,1.S&E-);B,O'1.S 1 

 
 ��
���  1   *)+,ET?<,2M*2-&,)HLC,) 
C?,?)1.S 1  &E-)8D?8*?3C=?B1?B1.S@D?B*2-CD?)R 

R1 R2 R3 R4 R5 INPUTZ 

9M 900K 90K 9K 1K 10M 

10M 1M 100K 10K 1.11K 11.11M 

          <3?@4<C94,?5?+4(Q5ก,./0E4C5,6H-=12P)E5),O'&MM  
ET?<,2M@D?B*2-&,)HLEO)3?กB2PB  +T?4'AB+JC=5);G=Hd16
K*(164C+KI,=M  CD5e?@B5ก 

*)+,*2-ก,J&EHLC,) 

43QS5*2-&,)HLH-=   กN8)H3D@?ก1.S+JBT?3?;G=*2-
ก,J&EHL-OM=?)  *0f.)D?@RกN8Q5   55ก&MM<?8D?8*?3
C=?B1?B1.S4<3?JE33?CD57B?Bก2M50BI9175)*)+,-0+012)
30415,641D?B2PB 

 
,O'1.S 2 *)+,*2-ก,J&EHLC,) 
 

 
<(2กก?,8T?B*B8D?8*?3C=?B1?BกN8Q5&,)HL1.S

4ก0- +?กก?,H<(75)ก,J&ECก8,D53C2*C=?B1?B;B&CD(J
@D?B*2-+JEO)E9-H3D4ก0B  200mV. -2)*)+,1.S&E-);B,O'1.S 2 

;B,O'1.S  2  4'AB*)+,1.S55ก&MM;<=3.@D?B*2-FZ)  5 
@D?B*2-   ET?<,2M@D?B*2-ก,JEO)R  (2 &53'g)  8*,CD5
50BI91&@กCD?)<?ก 4I,?J85B&1N875)E*01G6H3DE?3?,F 
1Bก,J&EEO)R-2)ก(D?*H-= 

H-K5- D1,D2   3.H*=ET?<,2M'h5)ก2Bก?,K54*5,6
K<(-1.S50BI91 
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กN4GDB4-.@*ก2B  4,?E?3?,F55ก&MM*2-&,)HL
ก,J&EE(2M (AC) H-=   K-@ก?,4I0S3*)+,ET?<,2M1T?<B=?1.S
&'()&,)HLE(2M   ;<=4'AB&,)HLC,)1.S3.8D?E23I2Bf6ก2B-2)
*)+,1.S&E-);B,O'1.S3   

,O'1.S  3  *)+,*2-&,)HL   AC. 
+?ก,O'+J4<NB*D?&,)HL  AC.  1.SBT?3?*2-+JC=5)

jD?B*)+,(-&,)-2B4GDB4-.@*ก2M*)+,*2-&,)HLC,)   7?ก
B2PB+Z)'h5B;<=ก2M*)+,1.S1T?<B=?1.S&'()HL  AC.4'AB DC. 
52B',Jก5M-=*@  IC1  &(J59'ก,:6',Jก5M;B,O'1.S  3 

RV1   1T?<B=?1.S4'ABC2*',2M&CD);<=8D?&,)HL1.S5D?B
H-=FOกC=5) 

,O'1.S  4  *)+,*2-ก,J&EHL AC 
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-=*@<(2กก?,4-.@*ก2Bก2Mก?,*2-ก,J&EHLC,)4,?
E?3?,FBT?3?',J@9กC6;G=*2-ก,J&EHLLh?E(2MH-= K-@ก?,
4I0S3*)+,&'()HLE(2M;<=4'AB&,)HLC,)4E.@กD5B-2)&E-)
;B,O'1.S  4 
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7=5-.1.S-0+012(30415,675)4,?4<BQ5ก*D? 30415,6f,,3
-?กN8Q58D?1.S5D?BH-=FOกC=5)&3DB@T?ก*D?&(J@2)E?3?,F;G=
*2-8D?8*?3C=?B1?B1.SCST?3?กR4GDB  0.1 ohm <,Q5EO)
3?กก*D?4GDB  10m  H-=5@D?)EM?@ K-@ก?,CD5*)+,-2)
&E-);B,O'1.S  5  

+?กK3-9(*)+,1.S*2-;B-0+012(30415,6B2PB ;B,O'1.S  1-
5  B2PB  4,?H-=&E-)CT?&<BD)7?75)*)+,H5/.  7107 
4',.@M41.@Mก2M7?75)K3-9( 4IQS5;<=)D?@CD5ก?,47.@B*)+,
12P)<3-   ET?<,2M  7?  ROH  B2PB8Q58D?  &,)HL 
Reference  45=?I91  1.SH-=+?ก7?ก(?)75)4กQ5ก3=?B2PB45) 

;B,O'1.S  7 4'AB*)+,;G=)?BK-@E3M,O:6&MM   K-@
H-=&E-)e?I(?@',0PB16&(JCT?&<BD)59'ก,:6H*=;B,O'B1.S   
8   /ZS)E?3?,FBT?H';G=)?BH-=H3D@?ก 

 
,O'1.S   6  &E-)CT?&<BD)7?75)K3-9( 
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   ,O'1.S  7  *)+,-0+012(32(1030415,6 


