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As the following figures, (a) and (b) show symbols of many-input OR gates, and (c) shows the transistor-level design. Approximately 

a one-fifth (1:4) pull-on/off resistance is applied to design the pseudo-nMOS gate. The inversion voltage of the next CMOS inverter is 

then better to be turned up to 
3

5
𝑉𝐷𝐷=1.08V. Decide the width LR and the width Wp in μm. 
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Sol. 
(1) 

∵ Ron ∶ Rp = 1: 4, LR =
4

2.5
 𝐿𝑚𝑖𝑛 = 0.288𝜇𝑚 

 

(2) 

∵ IDS =
𝛽𝑛

2
(𝑉𝑖𝑛𝑣 − 𝑉𝑡𝑛)2 =

𝛽𝑝

2
(𝑉𝐷𝐷 − 𝑉𝑖𝑛𝑣 − |𝑉𝑡𝑝|)

2
, S =

2.5Wmin

𝑊𝑝
=

(5−3−1)2

(3−1)2
=

1

4
 

∴ Wp = 2.5 × 4 × 0.18𝜇𝑚 = 2.2μm 


