chapterZ-Pro blems

2.1) The !fugher Hu beam 5 acceleration potential , the deeper
e maximum 16 Concentralon wite the s ilicon fwa-l/L%
The lfuﬁwvm beam current or e tume @6 exposure , The
lsngor the amount a»/{ dosage .

2.0)  Wel implantateon, Fild implantaluon, Fuld ol
growth, FolgA,ilAcrn deposition & Paﬁcrméng/ Tun cton
dm,o(amfdi&bn , Medal dypositon 4 par’z’errw% .

23)  Single threshold-voltage-adpuat normelly leads 4 a
n-well d«r}oﬂy lened pohidh 14 ﬁt/mr Than gpemusn.
Thus wll ancrease the JXM(]ZOW Wu’hnm and The
ba%f effect a{ the transistors in the well .

2.4) It prohbits the silion under the field oxude from
inversion (ohen a cendictor runmng over the Fuld onide
has a longe voltwge . The fuld implunds are not entieak
for the wells, as the haavier dopivg of the well g

Haak the SIF[)/{COM w(ﬂ, never nvert Wzd«@r (C(mf\)



2.4) (cont.)  the fLwL oxude n tus rgf{on.

g.5) Dry process 1s slowcr than the wet Pfomé' Howeuer,a)f

results m denser, /uy/zer Wa&y 510, that 1s less porous.

2.6) Polﬂsi(icow has a much hig/zer mdtu'zj point Cam,oanea{ vy
metals, and that will allow amuling at /u;ﬁer
temperdature be/{Ore mutal dgoosiitén.

2.9) /}nnwﬂvy temperatvres are nonm@h?%)n Tham The mutal
mdbmy point .

Z8) ON Since their (s no restretion o

~ ovcréaf/,.;,

rmetal and pelysilicon. HoweV¢r‘, mnoan frocesses

do not allow " paraflel metal and ﬂof]ul&‘cm
Lines to Overlap cochk othen due +to etel

brea JMJL becanse of ‘hifl" effectrs.

2.9) The Cirauwt cannot be va;Uﬂéal. 0 o
(sizes are M _um). a o— b o]
UnQeSE & s a o(c/ Ttk
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2.10)  All the transistors have the same lngzth epual 2o 0.3.um

The wid™ are shown on the schemgtc .

(all sizes are i uum.)
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211) J1 & Ja remamn

umd/tang/ad- _ J/faa 33%3\ _
J3 4s now splitted 11 !

fo Tsa 2 T3b. o] [= |2
H3a= Hsb;‘- HJQ = ?} (J(AMjQ

Fsa = Pab=T5, = 10 um
The area s ancreased by a factor of ~3, the pert.
1s ancreased by a factor of 10

2.12)
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(layowt not o scale)

For the drain -

Ay, =Py =Ry, = Pyy = 6Ax 104 =60 4 =15 (am)
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2.12) (cont.)
Ca{b‘: I (HJ'ZCJ +?:,r£ ngw) =0.019 FF

~—TT
For the source -

ol 2
Ay, = qug?\moﬁusoﬁ =12.5 (um)

2
— 15 (um)

Ve

Ays = Ags =Apg = Ay,
Pj‘i :ij 5N +5A+ 102 =204 = 10 UM

%’3 = %'5:%?; =Ty, = 6um

©

. Cop = (A +Apz+ - +P‘jq-a- WL)Cj +

(Pry+Fgt -+ ) Cjsw = 0034 PF
Compared Lo the results of Example 2.2, the changes
in Capacifanas are 4'nsi3ytificakvﬁ

2.13)  (layout not to sale) rode £ (drain)
]
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For the drain:
2 Gate

Ay, = 64 xu0 & = bo (um) )

1
sz = X4 6N = &6 UM , node 2 (source)
° Ch=RA Ci4+ P C, = 0016 pF
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(cont:)



2.13) (Cont.)
For the Source :
a
931 :HJ3= SA x40 ) =50 (Um)

Py

=P =52 +52 1404 = 25 um

o Csb = gy Agg tWL)Cy + (Pt

2.44) K=1523

Using (2.26): X'S S S X‘g UYZ
;;%_:;).qﬁ , ’;{Z -0.631 [ OO Il
1

o

o o yzz'z'q15x1 i X,,‘Z’:O-('731X1

2,!5) 1_‘6 1-.\’ /e.rcr‘ea( 'éo Aave Coe*fﬁ maﬁcl\(;/ ca’\C 4—%3:/ 95?9
Usmj Xy=5um 4 the rvesults of problem (2 1y) -

Xz: 12.075 _um _@M 12.Lum

X,=3.155 Um rounding 5,2 um

actual CoedFf Mmatching — (%)ﬁlg) - -
/ (3x2s5)+(12-1x3.2) [ 1785
006 maﬁcﬂl}\g nccmrac; Crror —~ . 17851 73?5’){{00070: —-045070
/-9898 e

((,ont. )



Q‘/§)<Can‘é‘) '
T £ Capacctor S(zes are Poubled +o 18 + 4.04¢

tAeh K: 1,04‘@ ,@ea‘fih; to
WL: 2654 x, X, = 0.8265 X,

With X =5 um~ = 3)““@33/&” 4 X, = 43

Ko« ho((:h{}, Fesa 2L (:P\ 3_'—- é 3/.,- + L’)' 4/,,1.uw
actual Coeff pnatchcng = (18225) = [,992 7
(gx25)+(6.3%4 1)
y "Y\@tc/“:" qccufacy error = 9927 - [.998 7p 2
4 J 2 —_—-———f——“—‘_"_/ ngg X (o0 - %0-150
a 4 tumes

2.46) 1000 A 20 B 5K
24 -

Lm provemeat !!

247) The length of the olashed line
is 13 unifs 0{7 ;l,um/um)t)
plich is eqwal o 2.6 UM

1000 um = 3% K2 bum + 1aum

" there woull be ’é’:@_\oends}

Dnr/l/\ con#r"(buﬁnﬂ o1 Sqwmre

more than their mid -length
Therefore, the total resistanc WUl be -

kO + (BERoATAA) = 921K D

the serpentine s height = 12x2um = 24 UM
\/_ﬁ/
" " width = 3% x pum= 152 4"



