ECTE202 summary
· Electrical systems: combination of circuits and non-electrical parts performing an integrated task

· Best approach is top down 
Dependant sources

· A pair of terminals might be called a port

· Node voltage
· If there is a branch with only a voltage source you can create a super node. eg. Vm and Vm + 5
· With dependant sources simply add their equations to the KCL equations

· Mesh Current

· only works on planar circuits

· If there is current source in branch we can form an equation relating the current loops
· Only need node voltage analysis in ECTE202
· Voltage source convert to current source vice versa
· Superpositioning

· dependant sources
· Do as per normal, treat dependant sources like resistors

· Thevinin/Norton

· Find SC current and OC voltage, then divide to find resistance
· in circuit without source need to replace cap/ind with 1v source or 1A source.

· Max power transfer is at Rth
· opamps take weak signals and boosts them to usable levels


· they are 1 or more input ports and one output port. The output is a mathematical operation on the inputs. 
· The output is the (non-inverting input – inverting input) times gain

· Assume perfect characteristics for course
· Voltage is same at input terminals
· no current enters opamp

· gain of opamp is hard to control so feed back is used to provide stable gain
· We only consider negative feed back circuits
· V_o = A(v+ - v-)

· Storage elements

· v = H di/dt
· I = C dv/dt
· dE = v C dv

· E = ½ CV2
· dE = i L dt
· E = ½ Li2
· capacitors in series act as resistors in parallel

· series inductors act as series resistors
· Natural response

· when capacitor isn’t charging KVL gives Vc + Ri = 0, but i = C dv/dt
· source free equation!!!!

· VC = Aest
· di/dt can be replaced by s when t = 0
· VC = Aet/tau
· Tau = RC

· Tau = L/R
· Tau = -1/s
· at t = 0

· power = V2/R

· CR = NR + FR, find A last
· for pulse consider 2 steps
· For multiple sources use super positioning
· NR is still from source free equation
· For non-constant sources the output follows the same form as the input
· to solve equate coefficients
· non-constant source

· v = Lsi

· v/i = Ls

· i = Csv

· v/i = 1/cs

· if NR and FR have same time constant need to assume Btest
· FR has same form as input


· 2nd order

· obtain characteristic equation using the s-operator
· 3 kinds of natural response
· Aeat + Beb
· Aeat + Bte-at
· (Asinbt + B cosbt)eat 
· to find forced response

· basically the state at t = inf
· If NR = FR we have problem.
· assume higher power of solution

· sinusoidal

· only look at forced response
· V = Vm cos(w*theta + phi)
· w = 2*pi*f (radians/sec)
· phasors only show magnitude and phase
· convert between sinusoid and phasor
· XL = jwL
· XC = 1/jCw
· sinusoidal power

· p = vi = ½VmIm{cos q + cos(2wt + q)}
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· capacitor/inductor don’t use any power

· Effective value is RMS
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· for sine wave divide by root 2
Bode plots

· Get circuit in s-operator form

· use exponential eqiv circuit and replace s with jw when needed
· only concerned with the magnitude of H
· only asymptotic bode plots are required
· voltage gain = 20 log (Vout/vin)
· power gain = 10 log (Pout/Pin)
· bends down at pole
· bends up at zero

· low pass filter
· high pass filter

· 
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· poles form the exponents of the NR so the time constant can be determined by the poles

· Gain times bandwidth in an opamp is constant
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