
 

 

 

 

 
 

Applied Research and 
Smart Technology 

 
   

 

https://doi.org/10.23917/arstech.v1i1.102


 

 
 

 

  



 

 
 

𝑉𝑥: 𝑉− = 𝑉𝑥         (1) 𝑉𝑥 = 𝑅1𝑅1+𝑅𝑓 × 𝑉𝑜𝑢𝑡      (2) 

 

In a negative feedback configuration, 𝑉+ = 𝑉− (𝑑𝑢𝑒 𝑡𝑜  𝑎 𝑣𝑖𝑟𝑡𝑢𝑎𝑙 𝑠ℎ𝑜𝑟𝑡)    (3) 

 

Therefore, 𝑉+ = 𝑉𝑖𝑛       (4) 

 

and also, 𝑉− = 𝑉𝑖𝑛     (5) 

 

By combining (1) and (5), we obtain: 𝑉𝑥 = 𝑉𝑖𝑛       (6) 

 

Hence, (2) becomes: 

 𝑉𝑖𝑛 = 𝑅1𝑅1+𝑅𝑓 × 𝑉𝑜𝑢𝑡   (7) 

Therefore, the gain becomes: 

 𝑉𝑜𝑢𝑡𝑉𝑖𝑛 = 𝑅1+𝑅𝑓𝑅1 = 1 + 𝑅𝑓𝑅1  (8) 

 

𝑉𝑆 

𝑉1 𝑉2 𝑉𝑜 
𝑉1−𝑉−𝑅1 = 𝐼1, 𝑉2−𝑉+𝑅3 = 𝐼2, 𝑉−−𝑉𝑜𝑅4 = 𝐼𝑓

At the Summing Points, Eqn. (3) holds. 

 

And by voltage division, 𝑉+ = 𝑅3𝑅3+𝑅2 × 𝑉2    (10) 

 

If 𝑉2 is zero, then, 𝑉0(−) = −𝑉1 𝑅4𝑅1     (11) 

 

 

If 𝑉1 is zero, then, 𝑉0(+) = 𝑉2 𝑅3𝑅3+𝑅2 × 𝑅4+𝑅1𝑅1    (12) 

 𝑉0 = −𝑉0(−) + 𝑉0(+)𝑉0 = −𝑉1 𝑅4𝑅1 + 𝑉2 𝑅3𝑅3+𝑅2 × 𝑅4+𝑅1𝑅1
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𝑅1 = 𝑅2 = 𝑅3 = 𝑅4
𝑉0 = 𝑉2 − 𝑉1

 

𝑝𝑜𝑤𝑒𝑟 = 𝑉2𝑅

𝑉𝐵𝐸𝑉𝐶𝐶𝐼𝑐𝐼𝑏

𝐼𝑐 = 𝑉𝑐𝑐𝑅𝑐  𝑤ℎ𝑒𝑛 𝑉𝑐𝑒 = 0𝐼𝑏 = 𝐼𝑐/𝛽𝛽
𝐼𝑐 = 0.41667𝐴 𝐼𝑏 = 0.0041667𝐴
𝑉𝑖 = 5𝑉

0.0041667 = (5𝑣 − 0.7)/ max 𝑏𝑎𝑠𝑒 𝑟𝑒𝑠𝑖𝑠𝑡𝑎𝑛𝑐𝑒
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