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Logarithmic Amplifier 
In the shown circuit, current flowing through 𝑅 can be
written as,

𝑖𝑅 =
𝑣𝑖𝑛
𝑅

(1)

The voltage across diode is 𝑣𝑜 and current that flows
through diode is given by diode equation.

𝑖𝐷 = 𝐼𝑆(𝑒
𝑣𝐷
η𝑉𝑇 − 1) ≈ 𝐼𝑆𝑒

𝑣𝐷
η𝑉𝑇 (2)

Since 𝑖𝑅 = 𝑖𝐷 , therefore,
𝑣𝑖𝑛
𝑅

= 𝐼𝑆𝑒
−𝑣𝑜
η𝑉𝑇

𝑣𝑜 = −η𝑉𝑇 ln
𝑣𝑖𝑛
𝐼𝑆𝑅

Note that 𝑣𝑜 depends upon 𝐼𝑆 that further temperature
dependent parameter
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Improved Logarithmic Amplifier 
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𝑣𝑜1 = −η𝑉𝑇 log
𝑣𝑖𝑛
𝐼𝑆𝑅

𝑅

𝑅

𝐷

𝐷

𝑣𝑖𝑛

𝑣𝑅

𝑣𝑜2 = −η𝑉𝑇 log
𝑣𝑅
𝐼𝑆𝑅

𝑅1
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𝑅𝐹
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The final output voltage

𝑣𝑜 = −
𝑅𝐹
𝑅1

𝑉𝑜2 − 𝑉𝑜1

𝑣𝑜 = −
𝑅𝐹
𝑅1

η𝑉𝑇 ln
𝑣𝑖𝑛
𝐼𝑆𝑅

− ln
𝑣𝑅
𝐼𝑆𝑅

𝑣𝑜 = −
𝑅𝐹
𝑅1

η𝑉𝑇 ln
𝑣𝑖𝑛
𝑣𝑅

Here, output 𝑣𝑜 do not depend

upon temperature dependent

reverse saturation current, 𝐼𝑆 .



Anti-logarithmic Amplifier 

Here, diode and resistance places and exchanged

and diode current is given as

𝑖𝐷 = 𝐼𝑆𝑒
𝑣𝐷
η𝑉𝑇

Since 𝑖𝑜 = −𝑖𝐷 , the output voltage 𝑣𝑜 can be 

written as

𝑣𝑜 = 𝑖𝑜𝑅 = −𝑅𝐼𝑆𝑒
𝑣𝐷
η𝑉𝑇

Note that 𝑣𝑜 bears the antilog relationship with

input voltage 𝑣𝑖𝑛
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