EE2005: Electronic Devices and Circuits Problem Set 4 Hints

Q1

Figure P8.4

Ideal op-amp model:
1. Vour=A(V*-V); A->o0: Infinity open loop gain; zero output resistance
2. Input current: 0, which implies Infinity input resistance

3. A=Y _ A.>o0:VF-V-=0, then V= V-
Ve =v2)

a) Forri: l1=1>=0=Vi/ri; L= open loop gain; ro= output resistance
b) If a voltage source was applied across the input terminal: Iy = I, = Vi /1

c) If the ideal op-amp is connected in negative feedback (source follower):

V- UT

Vout

+

V+ |
Vour=V-; V=V, Vi=V' -\

Q2

Ideal op-amp model:

a) Input current =0

b) For negative feedback circuit: V- = Vout ; For ideal op-amp: V* = V-

c)Vi=V*, V2=V, V*=V whichmeans Vi1 =V;; |1 =0, can be seen as open circuit
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o=V2x 1575
24
Vi = Vsource x m

fee |, = _L.7 "
d) Node analysis: la=13+ 15, b=11; 1, = =
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Figure 5.51

Ideal op-amp model:
a) l1 =l = input current
b) inverting inputs: V-, non-inverting inputs: V¥ and V* =V

V* is connected to the ground and there is no current flow, so V* = 0V

. . Vs—V_
c) Use node analysis: Is = 12 + If, I2 = input current = 0; I; = (55000)

— (V—_Vo)
d) I = 25000
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Ideal op-amp model:

AV =Vv=0V; I, = nov- _ L,750mv-v. (Current flowing through 2kohm)

4000 2 2000

b)I, = 2000 » |: input current = 0A ; From Node analysis: l1 =12 + I3
. _(VO_V—)

C) Vo= (Io + |3) X 2000, 13 = W

dI= M; input resistance = 750my

2000
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Figure 5.60

Ideal op-amp model:
a) For inverting input: V°, V- =V+; input current I =0, V' =0+ 1V

b)11:3

_V_ _
5’ I =0A

3-V_ _V_-V,
’|1—|2+|3 >— o

c)l
VI3 = 10000 4000 10000
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Ideal op-amp model:
a) I3, I are the input currents; l1=1,=0
b) l1=0A= Z;;Z; =>V, =V,; V. = V. =>inverting input voltage
Q) V-=—22090 4y Ve=V. Vs=V,=>Vs=V.= —20 4y,
10000410000 10000410000
_ Yo
dfs = 10000+10000
Vo Vo
e)ls = 10000+10000 T 5000

f) input resistance =‘I/—S » h=20
1
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Ideal op-amp model:

a) IlzoA,V+= 1vxﬂ 5 V+=V_
90000+10000

b)l1=0A.I; = 2‘0_03(‘:; Since current flowing into the inverting input = 0A, |5 = -I;

A

_ : . Y .
¢) I = —etofind Vo; i, + I = ;’to find o
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Figure 5.74

Ideal op-amp model:

a) V- =V, (because V. is connected to ground)

b) 11 — (ov+2v)-v_ , _ (ov=2v)-v_ , — (0V—-4.5V)-V_

10000 27 20000 3 30000

c) Since current flowing into inverting input . =0A, I; + L, + I3 =1_ + I,
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d) 1, = °
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Figure 5.77
Ideal op-amp model:
a) V. is connected to ground, so V. = V. = 0V,
I = OV+V)-V_ . (0V+Vy)-V_
27 100000 17 100000
b) I2 + I3 = I. => OA because input current has no current (zero amp); l1 = I3+ 4
_ Vo . _ Vout_Vo.
)lotlo= 40000’ L+ 1, = 10000 ’

Vour = Vo — (I4 x 200k); Voye =

d)

5

2V, = V_ — (I, x 200k)

=

100

00

No current will flow through the 10kohm resistor => Nothing changed



