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 From this description, RIN = 1
10−4 𝐴/𝑉

= 10𝑘Ω, AV = − −10𝐴/𝑉
0.1𝐴/𝑉

= 100, AVR = 0
10−4𝐴/𝑉

= 0, and ROUT = 
1

0.1𝐴/𝑉
= 10Ω. 

c) While we found AV in the previous step, this is not the actual gain of the given circuit. We’ll perform 
some simple analysis to find the actual gain. 

 

𝑉1 = 𝑉𝑖𝑛 (
𝑅𝑖𝑛

𝑅𝑠𝑜𝑢𝑟𝑐𝑒 + 𝑅𝑖𝑛
) = 𝑉𝑖𝑛 (

10000
10050

) = .9950𝑉𝑖𝑛 

𝑉𝑜𝑢𝑡 = 𝐴𝑉𝑉1 (
𝑅𝑙

𝑅𝑜𝑢𝑡 + 𝑅𝑙
) = (100)(. 9950)𝑉𝑖𝑛 (

1000
1010

) = 98.5173𝑉𝑖𝑛 



𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
= 98.5173 

d) We’lll break these amplifiers up into stages and relate VIN to VOUT based on the intermediary node to 
find gain. Rin and Rout won’t change for this amplifier 

 

𝑉1 = 𝑉𝑖𝑛 

𝑉𝑚𝑖𝑑 = 𝐴𝑣𝑉1 (
𝑅𝑖𝑛

𝑅𝑜𝑢𝑡 + 𝑅𝑖𝑛
) = (100)(𝑉𝑖𝑛) (

10000
10010

) = 99.9001𝑉𝑖𝑛 

𝑉𝑜𝑢𝑡 = 𝐴𝑣𝑉𝑚𝑖𝑑 (
𝑅𝑙

𝑅𝑜𝑢𝑡 + 𝑅𝑙
) = (100)(99.9001𝑉𝑖𝑛) = 9990.0099𝑉𝑖𝑛 

𝑉𝑜𝑢𝑡

𝑉𝑖𝑛
= 9990.0099 = 𝐴𝑣 

 This leaves us with amplifier parameters 𝑅𝑖𝑛 = 10𝑘Ω, 𝐴𝑣 = 9990.0099, 𝐴𝑣𝑟 = 0, 𝑎𝑛𝑑 𝑅𝑜𝑢𝑡 =
10Ω 
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9&10) Four-Bit Adder Module Code 

 

  



Four-Bit Adder Testbench Code 

 

  



Four Bit Adder Waveforms 

 

Proves function by 

- Adds A+B+CIN 
- Output is sum and COUT 
- Output is zero when en is high 


