Solutions Manual to accompany Millman

MICROELECTRONICS

Digital and Analog Circultr and System

Prepared by:
THOMAS V. PAPATHOMAS
with the assistance ot

MURRAY L. BOD

McGraw-Hill



CHAPTER 1 ' qv: L.1 v
m p 1 "ds P
d

-1-1 () From Eq.(1-5) for an sccalsrating potential
1 2.1 2 |

"H'd= -V, Fmv =5 mv - qVv. For v T D _ 14' .
we have = ja.sn:m = LB74x10'm/s
T2
vernving - 2UKI0 :{{':ahm 2 - 1006v | . 3
2% (1.60x107"7) ) &Y su:;q ::lﬂﬂxl 2710 :

¥y smdy Fd
(). Eq.{1-6) gives for a positive charge and a o ‘; 9*“"1“ ﬂ_h:.lﬂ =l:1-51""1'!3|-‘fl

. 1 1 - '
v:- -— ] .—. .
négative potential > m vz'! mive +tgV e 2.33:!10&::1 .
- -27 .o . ' o
Fram ﬁp‘pendix A, m'=2 01x166x10 o - ¥ 1.2'?::2.# I:ﬂﬂ *3.5‘.
= 3,337x10-% Txg, ‘ > 2 0.5 - 1gog . ===
' 19 _ {e) Since, from part '[t:] ¥_ is inversely propar-
2 2qV 2x1, 60x10"" "x)006 ‘ . - |
v=jvu+—§; Jlﬂm 30902 3.27x10%m/ 0 tonal to &, then V =22 x 1000 x 508V
3.337x10 _

Pu'hnhnl (V') | %?L%I)Enfrqy

1-2 {a) Since 1w=1*ﬁu:=m'1'9:, the initial energy of the 25w

electron in ¢V is lﬂ*l?;’l.ﬁﬂ:lﬂ"ﬁ= 62.5aVY
Since the retarding potential is -85V, the

elactron will not reach the second plate,
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{b} As woon am the slactron enters the vertical WE= 3 mv rqv= 9.11xt0” xd + 0
field of the parallel plateas PIPZ it is o 19'
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Therefore, its velocity upon leaving the plates (b) The electron must have W mawmﬂ.ﬁxm'l":
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(c) d.-ypq-y-. whera yp and ¥, dre the distances In - E'Mray )

the y-~direction traveled st the end of t'P and
t.{-t_lima it takes mn electron to hit the screen

after axjting from the plates PI.PE'.L raspectively.
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Subsetituting for vV, the expression found in ; :
The potential energy as a function of x is glven

part (@) we get
. by
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X x 1 2
U(x)s -_r £(2)dz = [ kzdz = Ekx
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and it ia shown In Fig, 2.

I we let W be the total energy we have

W=-;vaa+l]t -al—mvz+-kx 28 ghown in Fig, 2,
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The maximuam dlnplacement X . 9ccurs when

ZW

=0 uf- Im .

The particle will move between x and -x

and its speed will be a maximum at x = (,

{(a) U = mgy
The maximum height ¥Ym
where v = 0, From Eq, {1-5},

occurs at the point

W= constant = g—mv°= mgy

(b) This Is clear in Flg. 3; at thﬁ point of reverasal

C where v=0, we have g5 "eollision" with the
Potential barrier,
By definition, the walight of an atom of a certain
elemeant is equal to jta atomic wmght times the
weight of "unit atomic weight',
atom = AM, and

o < ¥atomns X eIe:trnnn)( __5_)
AM atom

I.e, weight of an

Agmin, by dafinit:iun, the molecylar weight is equal
to the walght of che mole of a substance {ln grams)

Thus, if there are a . ttems/molecule,

Molecular weight = a A and
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The reaistance of the wire ia
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R = pt/a=-3:44x10 "x0.5
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= 5.48x10"3q

Finally, V=RI=5.48x10""x30210 221 gexmip-tv
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Tha croug section area A of the wire {a

A=nrie 3.14:{1.0311U-312]z= 3.33:1{]-Tm3

(2] I = JA =3xlﬂﬁxﬂ 33::1ﬂ*?'= 1.666 A
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(8) v=i/ng =20
8.40x10" "xI, E::ID

{c})E i the voltage per unie length, 1 e,
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€ = Voltage drop {n Im=IxReslstance of 1lm
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() Fioally, o= nqu =8.40x10% % 60%10 %54 1751032
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(8} The ehergy of an electron of mass m which
la moving with an aversge drift velocity v ja
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Using 1 from Table 1-]
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=45.6kVicm

(b) Since the energy to break a covalent bond in
Silicon is 1, leVv (Sec.1-5) and tha reqguired
voltage ls 45.6kV/em we see that it is not
.prlctical to generate electron-hole pairs by
applying a voltage.
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