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Current: 𝑖 = #$
#%
= 𝐉 ∙𝑑𝑎     Steady state: #*

#%
= 0; 𝐉 ∙ 𝑑𝑎 

Ohm’s law: 𝐉 = 𝜎𝐄 = 𝐄
.
⇒ 𝑣 = 𝑖𝑅 with 𝑅 = 𝜌ℓ/𝐴 Current density: 𝐉 = 𝑛𝑒𝑣# 

Gauss’s law: 𝐄 ∙ 𝑑𝑎 = 𝑞9:%/𝜀< 

Electric potential and potential energy: 𝑉 = 𝑈/𝑞;  𝑑𝑈 = 𝑞𝑑𝑉 

Potential difference and emf: 𝐄 ∙ 𝑑𝑙 = −(𝑉B
B
C − 𝑉C);	 𝐄 ∙ 𝑑𝑙 = 0 

Power: 𝑃 = 𝑣𝑖 

Capacitor: 𝑞 = 𝐶𝑉, 𝑈 = 𝑞J/(2𝐶) 

Solution to #L
#M
+ 𝑎𝑥 = 𝑏   has the form 𝑦 = 𝐴𝑒RCM + 𝑏/𝑎 

Faraday’s law: ℰ*9# = 	 𝐄 ∙ 𝑑𝑙 = − #
#%

B
C 𝐁 ∙ 𝑑𝑎 = −𝐿 #*

#%
 

Inductor: ℰ = 	𝐿 #*
#%

 

Magnetic field of ideal solenoid: 𝐵 = 𝜇<𝑛𝐼 

Euler’s formula: 𝑒YZ = cos𝜃 + 𝑗sin𝜃 

Complex impedance: 𝑍 = 𝑅 + 𝑗𝑋 = 𝑍 𝑒Yd; 𝑣 = 𝑍𝚤; 𝑣 = Re 𝑣 = 𝑉𝑐𝑜𝑠𝜔𝑡 

Capacitive impedance: 𝑍m = −𝑗𝑋m =
n

Yom
  Inductive impedance: 𝑍p = 𝑗𝑋p = 𝑗𝜔𝐿 

Series impedance: 𝑍 = 𝑍*   Parallel impedance: n
q
= n

qr
 

Voltage gain: 𝑎 = stuv
srw

 

Gain in dB: 𝐺#y = 20log	 s|
s}

 

Q Factor: 𝑄 = 𝜔<𝐿/𝑅 

 



Schockley diode equation: 𝐼 = 𝐼�(𝑒:�/���-1); 𝜂 is the ideality factor ~ 2 for Si 

Bipolar transistor current gains: 𝛼 = ��
��
; 	𝛽 = ��

��
 

DeMorgan’s theorems: 𝐴 + 𝐵 = 𝐴 ∙ 𝐵;   𝐴 ∙ 𝐵 = 𝐴 + 𝐵;  𝐴 ∙ 𝐵 = 𝐴 + 𝐵;   𝐴 + 𝐵 = 𝐴 ∙ 𝐵   

Half adder: 𝑆 = 𝐴⨁𝐵;   𝐶 = 𝐴 ∙ 𝐵 

Full adder: 𝑆9 = 𝐴9 ⊕ 𝐵9 ⊕ 𝐶9Rn;    𝐶9 = 𝐴9 ∙ 𝐵9 + 𝐶9Rn ∙ (𝐴9⨁𝐵9) 

Ones’ complement: complement each bit 

Two’s complement: one’s complement plus 1 

 

 


