
The NMOS Device
Characteristics

성준호



Doubling voltage gain

Increase 𝑅𝐷

𝑉𝐷𝑆 = 𝑉𝐷𝐷 − 𝐼𝐷𝑅𝐷

For saturation, 𝑉𝐷𝑆 > 𝑉𝐺𝑆 − 𝑉𝑇𝐻
But increase 𝑅𝐷, 𝑉𝐷𝑆 < 𝑉𝐺𝑆 − 𝑉𝑇𝐻

MOS can goes into triode region!



Doubling voltage gain

Increase 𝑔𝑚

𝑔𝑚 = 2𝜇𝑛𝐶𝑜𝑥
𝑊

𝐿
𝐼𝐷

Increase 𝐼𝐷 : Same problem increasing 𝑅𝐷

Increase 
𝑊

𝐿
: Practical

Sufficiently large 
𝑊

𝐿
𝑔𝑚 = 𝐼𝐷

1.5𝑉𝑇



Channel length modulation

𝐴𝑣 = −𝑔𝑚𝑅𝐷//𝑟𝑜



Channel length modulation

𝐴𝑣 = −𝑔𝑚𝑟𝑜

intrinsic gain!



Port impedance

𝑅𝑖𝑛 =
𝑣𝑥

𝑖𝑥
𝑅𝑖𝑛 = 𝑅1 + 𝑅2

𝑅𝑖𝑛 =
𝑣𝑥

𝑖𝑥
𝑅𝑖𝑛 = 𝑅1//𝑅2


