
 

Non-inverting V+ 

Inverting V- 

TWO RULES/LAWS!! 
1. No current flows into the inputs 
2. With feedback (loop) the op-amp 

tries to make the two inputs 
equal to each other  

V+ = V- 
ΔV = V+ - V- = 0 

No Loop (no feedback)  Vout = AOL(V+ - V-)  With Loop (with feedback)  AV = 𝑽𝑽𝒐𝒐𝒐𝒐𝒐𝒐
𝑽𝑽𝒊𝒊𝒊𝒊

 = ACL 
         AOL = Open Loop Gain = Usually >> 100k                                  AV = Voltage Gain = ACL = Closed Loop Gain 
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Orders of magnitude for time common/easy conversions 
 
kilo        KHz (103)    ms (10-3)      milli 
mega     MHz (106)    us (10-6)      micro 
giga        GHz (109)    ns (10-9)      nano 
 
Ex: 

1
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1
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5

 𝑢𝑢𝑢𝑢  =   0.2𝑢𝑢𝑢𝑢 
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 𝑚𝑚𝑢𝑢  =   2𝑚𝑚𝑢𝑢 
 



 



 



 
 

2n dec hex  2n dec hex 
20 0 0  211 2048 800 
21 2 2  212 4096 1000 
22 4 4  213 8192 2000 
23 8 8  214 16,384 4000 
24 16 10  215 32,768 8000 
25 32 20  216 65,536 10,000 
26 64 40  217 131,072 20,000 
27 128 80  218 262,144 40,000 
28 256 100  219 524,288 80,000 
29 512 200  220 1,048,576 100,000 
210 1024 400  221 2,097,152 200,000 

 


