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1) (30 Points) Draw the straight-line approximation to the phase
Bode plot that would result from the transfer function, H(w),

given below. Use the axes on the next page for your plot.

-3800(50 jew + 1000
H(w) =— ( / 27 . 3)
(jo +13,000) (jw)
Solution:
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W= ao[%‘-‘i‘j

éWoPolzs @ w= 13,000 fféj
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2) (80 Points) In the circuit given below, assume an ideal diode.
Estimate the dc output voltage, and the ripple voltage, for the dc
power supply output, vp.

vg =50 cos(100[rad/s] t) [V].

- 7%
% Io[mg"“/[:" 1k T 18(mF] 2 Yolk R}

Selution: | This i¢ Jdentical ia be havior to the
‘FO”OVJ;\AJ ecluiw\leat:

— . R =12{kn}]| yolen]
C J— R U R= 9.2k}

— (= IOfFl+IgfnmF]
= (= 38mFS

This s a holf- wave rectifier based dc Fowef-fupf’y.
The de compenent, with an /deal diede, e

-— N i fron the olavst of
(Vo= oSoguy] ™ s awise fm e pelenty

the drode.
Since thee s no voltage drop acress aa rdeal drede,
Vv ,
Vo = -2 o S0l =12 (w3

4 (-'f—;xaxx/o*)(‘mw)
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3) (30 Points) The diodes can be modelled with a piece-wise
linear diode model with Ig = 1[mA], rq = 1[kQ], and V= 1[V].

Find Vo. Be sure to state and test any assumptions that you

make. Remember that you will be graded on the process that
you follow.

Selution: | T will use the

+20[v)

‘Fo”owinj n aim‘nj scheme:
i~

Vo

Assume Dp+Dp ave ™ "3'®
P, +Dp ave in "33-@

Redeaw, Showing the equiv. ckt.
fhﬁf results.

Ix = Q{MA} [from KCLj
at X

Ux = “20{U] 4 3mA) afkn]

Ux = -)6(v]
- from KCL,
-Vo Now Iy = Ix Using the
Ty =2mAl 1 diede
i} ‘&"AJ \/o 7 4 Combination
Vx a5 a node
atkn-z Vy 2 26{u) - 3feAlagens

(See next P o.ac)
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Room for Extra Work | Problem 3) con't

It is Po.s.su'He to use ;),mmeir/ arquen‘i‘.s at
this Poinf, but T will choose instead to take
the Souvce transformation for the diedes Pa+Dg

Gnek vredvaw: +20(v3
%2[1:113
- o 168v}
IEA 5%’0‘"3 , %l{ Lag
Yea gl )
- )
)[mh} '&"Al
=10 Ev]
fa{k.n.]
“ZO{uj

By KVL) ii(end -Cg iten) =0 o (a=lg
By KCY)  IgnAY & |(mAY +ImA)+ fnAl) - (aig 2O => 2l = YAl

‘:A = 3@""\]

1

Vo= 16§V ~2mAY 1a3 = 19053 |

tests) To Vp, 2P Vp, z2fy] v

Ts Vpg>/{v}?Vpg=afu] v

Ts Vo, <0 ? Vb, = =)6fv) ~1¥{u} = 3oLvy v~

Ts Vpg €0 ? Vo, = ~l6{v] -1¥£v3 = 3003 V"
(Goed Assumpt@
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4) (40 Points) For both transistors in the circuit below,
B =200, and IVCcEga7l =0.21V]. Find Vy. Remember that you
will be graded on the process that you follow.

+20{v)

+a&olv]

+200)

"&0[\’) —AOC\I} —-QOf\B ‘10{0}

Solution:’ Take Thev. E7uiv. at base of Q, .

Vew = Yolu (@)
$+%)

Ren= Sk // glend = 31 [ken)
Tt looks like Q, il be tn cufoff. I will guess that
Q‘ rs in Cu‘eo‘FF) and Qy Tn saturation.

e !_\'—1___ +20Lv3
‘%‘6 gkl

3.1{kn} +0{v?

~20fv] = Y.62Lv]

y.¢ +
{0'34—-—“”-—-—-— - §qq[kn_3‘3.7fuj _0.3afv]
7otk f“z“’d " 3kn)
=tolv} ~2olul -7-0[03
VB: = "’ Q{U_] |
VE. = Ofv)

£ the circurt, T wil take

+he remainder ©
To solue (See next P“jﬁ)

Thev. E?uﬁv. ot base of Q. .
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Room for Extra Work { Problem #Y cont
10{ka} || 2R fend = 6.9 (k]

Ven, = Yolu) (£.9)

(€9 +97)

Ren, = CA%en)/] Y78kl = C kel

For Q,, T wow have  +w(43

68 flknl

6 {ka) +J°_' 28 _,-t 0-2{v]
l L

=~14.9 {v] e %3[”.3

-20{v]

-20ly} = -19.9403

IKCL @ emitter

VE{ (-roty) N Ve + 070 -(-14.49 £03) . Vggo2 -1eful_
3000 (1) 6000 () 697000 (n}3 "°

2(68) Vg, + 2(69X20) + 68 Ve +6x(156) +EVe,~ 6(19.9) =0

210Vg_ = [19 = 1061 —=2720 = ~3663 {y)

Ve,= -h. Te = X684 _ O3(mA)
V, - 1o T

¢~ VR.I: =16¢.7£v3 Igz_ = |.8{v) =0 3&"43

Vc,} ~17.2 (v} | 6 Lkn} '
v “-l7ﬂ[\l] I‘-L: m, OG[A}

Tests:] e erliy ™ T F
Is VE(>VE,> Ve, ? Yes V
T
Is Tg,>07 Yes Ts T.207 YVes Is :f% = A<R7 Yes
i

(Good As3umptioas





