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1. }
23]
S,
Ry=
10 k2 Ry
The above circuit operates in linear mode. Derive a
symbolic expression for v,. The expression must
contain not more than the parameters iy, is;, R1, Ry,
+ + R3, and R4.
R3= Vo
10 k€2 R4 —
A% VA o
J] is2
()
Y
+ v —
Vv
doln: q) First, we caleulate v, Ne current

Summer 2009

flows inte the op-amp, {earihg a
aurrent divider. Eguivalently, we
have Ra in quLleL with Ry eeiven

by durrent  Seurde Loy,

o = bsz? K?-“R't

Since the op-amp IS eperating Uin
Linear mede , v, = Vp -
Vh = VP = ESEJRBR R'{'

Now we +the cwrrent ‘Flduath? ‘toward
the - InPu‘t From +the Left

oy R v
rv'\.!"‘-—' n
-
L3

-t“'ﬁ:' Q‘l:'r—‘ll'h — —'\a'h

Ry R,

Sinece ne current Flows into the
op-amp, we have +the cgme current
Flowin itn the Feedjmek. We
calculate the Feed back current,
Ly, using vy.
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L:F = —151 LS "'i'h--"h"n-
R

wWe set

L -..‘L_E_ and sslve for Vv, -

“vn = g v V= Ve

/o F=
or

Vo = —lg) + vV + Vn

R M2 RI
oF

Vo = migRa¥ va (4 Rz )

A

a'’r

Vo = —ig Rz + 15, RyllRy- Q*%&)
1

If iy = 10 pA and igp =0 pA, find the value of Ry = R4 that will yield an output
voltage of vo = 1 V.

TH g =0 uA, then v, =0V and

Vo= Vp = C V. It follows that
all «F Lﬁ{ must Hlow +thru E‘Z._'
Thusg,

"l‘,_-, = "‘L-‘E'Jl Rl
ar

Ri= Vo =1V

_i"ﬁl — o pA

o

R = — 6o k o

3.

Write a formula for the circuit's input resistance, Rjp, as seen by source igp. In
other words, write a formula for voltage, v2, across is» divided by ig):
v
Ri, = _2
52

Write Rjy, in terms of not more (and possibly less) than Ry, Ry, K3, and R4.
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vz is the veltage acruss (s, as
shown &n the oldagram. Vu = Vp,
(the vo!fﬂﬁt at +he + Lﬂpu‘ﬁ)-
Vo = L 2o RallRy (see answer
to part f.qﬂ
u;'mﬁ this resytt, we Fad Ripp-:
Rin = Yo = LacRslRy
taz L5z
or
Rin = Rall Ry
4.
da
1k92 5ix 15kQ L |ix G 11 mA
ob
|
Find the Thevenin equivalent of the above circuit relative to terminals a and b.
Vip = WmA- lk-ﬂ-ﬁ].SkL’_H 03K
We clpserve that -the voltage acress all
= i ,M = " -5 1
the C.OmFﬂﬂﬂ-ﬂ'tﬁ s the same, and it we  hare 15\:_‘1%0 0.3k ]l
= niﬁblaL o Ly-lLSkiL. n — a.2kn- 5
G
For the dePemlen-l-: deurde, we May find " = 25oa
an eﬁuilmf'en't Fesistapde-
and lmn‘zma = 25032 *-t“‘
+
B Ly LB kii- Lx u = 25052+ ‘g_
b = 2W0Cn
Kaﬁ = ’VT = L8 k- {.X = 0.3 k_{l \‘I'rh = llmﬁ"im.?:. — Z.2Y¥
L 5‘ h
Yo Find Ry, we bun off  the Qh}.eia«m.lett
!‘ﬂ. Il mA soarce and look vk ab. We
Ik 0.3kD: L5k IImA have
‘i‘h Rrp = Ik_'il“l.riknuﬂ.Ekﬂ.
The or Ryp = 20002

s +the uoH:ﬂﬁt acress a b ancd
s wal +o the N mA current +times
the combined Prrm’l-et fmp&dqnde-
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Thavenin eguivalent-

B, = 2000
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5. a)
If we attach R; to terminals a and b, find the value of R; that will absorb

maximum power.

b)

Calculate the value of that maximum power absorbed by R; .
Fer max pwr trapsfer, we wnge
R L= Kt} = 200,

When R_ = Ry, we achieve -the
max  pwr trapnster:
P max = Vi
4 R,

2.

= (;'2-’1'9' !

4 (=z00.2)

Il

= G.05 mW
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