]COn@EPTUAL TOOLS

By: Neil E. Cotter STATE-SPACE METHOD

CIRCUITS
Equations
EXAMPLE 3

EX:

iy
Att=0, vg(t) switches instantly from v, to v,

Write the state-variable equations for the circuit in terms of the state vector

=i
]
1S

golh: The state-variable ezns have +irst derivatives
/)

(and noth‘mg else) on the left side.

They also
have only state variables

Cho derivatives),

component values, and sourde values on the

r(,yh{- scde.

We beglr\ lox/ blsi,nj ic.=C'_o_l!¢_ and VLsz&‘,_L
dt At

to  transform derivatives of stia-te variab les

tnto  nronderivatives.
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Now we must express Lig,, ley, and Uy
ternts of state variables vy, Uz, and [/.

A failsate method hr Finding the eghs
is 4o think of the C's as v sre’s and the

L's ags [ src's:

L) )
A —
Vi R Vo
k4 + VL_-
-

Now we may use any desired method +o
Find gy, ez, and Vi pode—voltage, mesh~
current, sdperposition, and etc.

Here, we'll dse superposition. We turn on
one  source at a time and f£ind iy, iy, ane
v, .

dase I: Vg on , other srcé ofF

ey = 0A
X R . Va -
Lay boolagy 3 L= Vg
-_> —_ R!
L = ov
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case TL: V|, on, other src¢s off
Loz ==Y
Ra
Ldl'l R'l N N _
—> a2 bagn = 0 A
= 14
Vi R Via !
+VLZ"
case JL: v, on, other sr's of+f
- Ry tezs
Laiz —_—
—’ _
@_’ LCzS‘ V_E
vy Ry
Rz
4+ Y3~ 3= Ve

case IL: L, on, other srls off

2k | G
Lety Y Loy
—_— A ' )
= L
LCz‘f f
%Kz
+ Vi — Uy =0V

Sum the results:

dv, = \_ (v. -—L,)
dt <

dp = ( >
dt

di
A+t
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