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1.1 4//5,,,,: 1+ 20/00 = 1,2 V/V=1.5€ 4 4B e~
g/erss e{, v .

V=10V Xe.= 26 R/"Co': (00 % Rz
fo k)| (o k)] (2mR) = 1.95 kL, Rp=2¢+
3 b~ 93 ko 1Po= Ra/Re 0.u& V/V=
-0k 4B; £, = 1/[1ux4.05x0 x120 Klg) =
[T ke L= 467 bH7.

VL= 10 V& Np=2 bR, ¢,= 100 MQ,
Ry 10k, Ro=30.3 KL /o= .7 46
fo =177 EMZy (=525 kHe,

=4 mV : Xe = 260 l&Q,) Re=2643
KLs; 400 = 28,1 B, [, = 133 kHE,| L=
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3.2 Woust LORE. b V=10V, WROM fZ,Z‘?.Oﬁ/
S, Rz 9% b2, £, = 14T kH%},ﬁr?%T LH&}

Tz ap x 10 .05 4+34/361x0>
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Usima, Hruad, ond. e m%'ﬁﬁ@ 1Tl =1
fa £=4c= 813 bz, mhore X T=-103°.
W,%’: 103 +{80 = T7°.

.5 -—2,3030-!-!2?_/[21)0,02@ = -2 =
Ry =32.4R . Use Ri=L kO @R\ }the,} Ry =

32.4 ks, 19, F"‘WW%W)




Jrare R=1.01L . Thow,

Ar  Vo/R . Ve . Ry v
Lo Glh - oo fvs iV
Re= RVer/(1V)= 10%x6,95= 469.8 L2, 1%,

M @ ’6(31 /A/C‘L = (IS1 /]:5’2) e_‘lfB?/V'qv. US""
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1= - 5903 (11 ) el e =
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Jo the tmen dueto & THhi g uiALs
apnf R = (RIR2) (02N, | amd absor po~
‘ e R, and. Ry S .
Forthe snewit shown, we Re = (iff 57)x
07 x 2.2 x10°/0.5 = .12 Q.
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BBy, (13.21 ) with, k=140,
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:74)5::0-20 e 20 = 10 oo 2wt V.

b)Y Govmect as fotlows -
% oy % v ; v 5V
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mstemce RolRy , no~

g -, — Vo —I5Rs/(RatRi) _ L 15 - v
2 Z7. R’Z. RI*R’Z‘P‘CR’—}"RL{) =9 Yo -5V,
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By Eq. (13.21),

0 (32 -15) = (Z- V%
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(% 90°) = 104 9%
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5 b5 1. 020 1.0\ -0.125

0 0 0 0 0
/% | %0 4.9%9 5 -0.227
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253 | 15 9.613 4.659 | +0.04|
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1310 | U5 - Uz, = 10-R20/[R+R(1+5)] =

108/(215) Amd/\ooﬁm& o mondimean W-
meton S, mmlowr NMWU' =Ty,
..omﬂ&,_'l&. =% , €. (rﬁ'z.l)w%
Uo=Ux, = (1/10) (% -0)(Vo- 0), thal s, Vo=
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Y, =V, + T, = Vit 2B (Vi)
Vl:-s’lgj:, - (\/.;«'V) Ehmwm,?\/],

(\+s Gl )v; z 82‘(%“2 4 Smfn +1)Vo

Vo_, I""(W/R)o)t s
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_ Y™ i $30pF
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8.2ur = N3k T

Fou m powsitinily of 1 vt/ V ot meeel

2.50% (A€ M) 0926 = 2., that s | R=3TURL.
Use =11k @81 e, ame Ro=32.8412, 1% .
TO@@M)M@,—:AO)W?O}M_M
The 'l-kﬂ,;,o?b(ﬁﬂ,%‘*/a Thow, pets Uy Ao
1-khz, E’VMWWWW
adfust the TR podb 50 that Vo hep 2. 5V
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M} Use the ovewils of . 1319 writh 7the
WW/Q V-T towveritn %{3 By. 3.1, Frar
sontinily e{, 1 welone ol e Ra= 324 kY,
%,&\, i 15401, Sence for V=0 the V-T con-
pertin §ones T = Ik, mhich s Ahon splibiam
hadl, fon the Ap8LL painof 7 . 13,19, vtk
/_g"a/\’“() EGL.G?.%), 20 kHe = O.BmA/(zx
TAILLC) v A =%2¢ pF. [/gt,-bwpfgg,g),rp: |
fos | anel o 249 -~k fe—
slrof Ff 1307 WM,{O:%
kHe MW—;O
1515 Ry Rz

I ANV
9§
| ) g

Ve~ e o Vo, Vo001 A
M%‘En&, |
'\%: ﬂ%’ Iﬁjll%o ) o= 29011?*/&'211 ]
Unw“tq de pon, = Ri=lRz . Fn Vo=-2V
mearont o = IMHz, oL [0%= 0"/ (200mw RC)
LEC=lomF. Thin =Ry =158 kL1




1% .16 @) Wy= 5V => DIsCH r&m‘pmﬁ,g/?
OTA /';”'Wtf‘ ane. Vp= 2,5V
amd 0= 136 V= 07T
oV such Aok OTh somncen
ﬂ\bmfwmwbrc B Ahe Gl .
Vo= 0 V' MscH fuin shoiled T W = Wp%
OV amd Ty=136V = 0TAmow asmks T fum

- M}M Ve‘VCCﬂ/YWL 2/3"765 .
CAV=TAt =>C (Ip-5) =TaT(2 S =l/r=
Ic/\OC. |

() ¢ = Tg 10l = 167>/ (10x10%) = L mF.

e with the %mm;gﬂ V-T. com-
mml’?, sdunt Ry=32.4 k. A
oLl te o dioned Sonslitityy
T bty moheThe 2.49 WL pndlen e
Fif- 1507 adjuilalle , and a2t i pothedt
<Fp =loo Kz ML{ZQD ’VC =0 V.

15V
fov;
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5.] with PG)=4 e hare U (5) =Kilke 6y )
= (IOL‘/ﬂ‘IO"‘) 61[5) = By (5)/11‘) op 9_4(5):“)3,(5).
()0 (F)=wx0.2 [1- e=t/0e )1, 1)
= 362 [1-e DT ).
k) 6406)=19.33%0s (211520t -57.577).

58] @) With, ho=0 e gt $6)=1/(i¢5/),
Wp= VR = 100 ad/s. Thwm, T(juw)= 1/[6&)/
08 (1240 /100) ], Vg Tual omel emer , we_
%AM ITl=1 fou = 175 md /5,
meng YT = - 1T4.39 4 %o ¢uu = 5.77°) om

(L) Fo #M":‘/L(’g" /w;}yov& 5"/ =K = o't
Vad . The ectunk crorsoven faguousy amd
WW/MLW Wy > 7,860 wwt/?/
and @y = 51.8°.

%4 ge= 1fi00, Rod=1/10% bt C = 0.1 uF.
TM, Ri=1oo UZ{A»ML Ro=h ki, T(jw)=

[1+4fo?) /[ (o) (19/102)] . [T]=1 Lo
Wy = 1272w /5, amel_ ¢, = 51.8°,




| 15.20 | Fascine St

H(o)= K EO  Kelrsfw)/ (s
TR srK, (1 shue)/ (14 $/wp)
KvakvSfwe 14 $/wa
Y Zfp+ Kv + Xv s/wg SZ/K/NP"”S('/KV* oyt

NG
= G T Gy Y VK

255/0),,‘:'5(/Kv+ I/U-)g) %775 n@%(l-l— —%)5
NO=t B - = 11 3, (3-8

HEs) - k,(Hﬁ/a}})/(S/Wp) K+l s/we
5/ S+ (HS/NQ;)/{&/M/P) sty + K+ s kv /iWz

145/ W= _ 1423 (Sfwm)
"~ ST Kewp + S/Wz + 4 e+ 233/ i) + 7

Wm" kv e 77“-*—-—' .

!1’5 2 i K= 0.2x 12 2ar10¢ = 2m 0% 5715wy, 2 o floo

| *"erlw’*ma\/s Rl= 1/ = Kofu,F = 1/2m0% s

(= 1fuz = 27/‘*}&*1/&01 = ']/TFIOLf let C_.

-1'0 WF Thon, B> 5.8 K amd Ro= 3116 V2o

DAL Lt 7, = Refl(fsC,)= R-;,/(m Ra(2). Then,

Ri _ | Zo /s
k R (“L Fo? = R+ ZaA s
: [-l’SE*z(C"I'd-L) .

d T S Kl RLCCZ ‘l’ﬁ(ﬂc-l'ﬁzc* ch'z) + i




Substilitiing C2liflo, Ry =1/366C, amd Ry =

1/25C = 1366C me et

A 37,[9,;2%
FC"J)*- H’Sz/quog —1'5/24.8'3 Qﬁ‘)’ /

N b))
T(‘J“) Kv s T e [4-w1/quog+jw/?,‘l.83j
Py il and o wefund- =197 e /5,
and, S > 57.7")' wxmmmw@ Ziff?'t“’u“\/;
md Gy decrents by 8.3°.
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15 (@) Ky=5/m, Kct“-'f'/ K, = 2mxGxlgh = Tﬂo’&
Kv=(57m)% 1 xT 0" = 5x10" &=

W= Tlo¥ Yol (5. Usiny €qs. (13.46),
Wo= War /Ko = (@104 (5167 =19.74 mA/s
PRRY = 1/19.7¢

4 X
5= o= 1/(005):4 =1l (35 + )

z Tt {(2we) = Wer T 10¥ =15,T0 & vad/s
2 Q0= 1/15,708. Peck. (=100 T Fhom,

Ro= 6378 (Use 634,17} amd Ri= 5HT ke
(e SUWLI7,), Use Co = 10 mF-

G) fo=0T+We -2.5)540%; f=105
MUz = g =27V,
Or-6, < /UqE/K,L: 2/(5/&‘)':— . 257] adians,

TMWMS' AL &S Mm:




zh@i:
sV :
0 0 T o }L\J{T (vaA)
Vo
oV T ._...
Y Sy LU iy wh(sa)
/r\qyb
W .
© T oam T W v 24W 7 WE ()
AVE ('-} 0.UVpp)
2V -
0 -wt(w,p
326 { Wp=553 mel/; Wy = 22.5 %107 td /s,
7= 4/\1'2 K. = 1122 x 0" wd(s, Ky 179 X0

™ W= wkv = B|WD x| o”w,/s) 2% =~ U /Ky
=197 Whmg w6 B . (13462,
HE)= s/ (2.25xp) +

E/ (3 143x16") 12+ s /(2. zzx(o‘t)h

§ oX 5= 00z §2rrI0> ave gt
HGtr0?) = 10313 /-0.82%, Then,
)= 1L Lpsts e (arit-0.827)

Mm& lwe) = 2 10 x10” Yodl fs amd K=1122
Xl vadfs me

e (#)=(58.09 w¥)go (2rle” - 0829).




Dﬂwxn}m&-b‘sm ’W\w fo= 55 x26= 3,60

Mh=. Aw@twm % ZIR 2MHz | $o thet

K,= 22 2x10%/(5.9-1.1) = &, 49 (Mrad 9)/V To

mask R Specificatioms e PLL Desigm

M?(zmm%wbmg Ri=22kQ, Rz 39

IOOFF -

Uswige PCa, vt g K= ST Thim, K= ( s’/tm)

LU xip® /2'¢ = 212 5L,

Chevse W, = Wy 20 = 21055/20 = [T "‘?4!/‘5J
=\VL. Then, Wp= W/K = 1 wdfs, and

Wy = 215’M/s Lot = A . Tm Ry=

oGy = HT UL amd Ry= A(WpC - Kq 9 k.
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| 2% 4 13
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2o Vgin

e a_ 4059 coundon MWM@ rmpdulo -
1000 coundinTo douiele he 'I—MH-EMZMJQM
As o 1- LH?:W ot for the prhase o —
W. Thiﬁmﬁwﬂzmﬁmmﬂ
pratit & obouned funithe €036's cpon-col.
WW m&;t% 3.9k ,J?m.,
M?Wﬂom) MM& OV < vy <
5V = 12Ve g 213V, lebf=( kHe
/Fe(\, Q)}T}Q.B‘To A, 2.4 ,Fm Vg= 2.5V, Tm—
P A= 0.l A 2o Ry = (I5-12.8)/0.4 =
94,9 kQ, Ugw‘té, AV =TAL with, AV=2x




(15/2) = 10V, T=0.l A, AL =1/fg = 4 ms gives
d, 210 mE TMW%%MM?%

Wﬁ{oso ﬁ“ Mvé’»&wmweﬁj

/h@&aw,ymrm /»mlw/l
T dew %M}, oboore Hhat Kq{-

Sltw VAuds Moawwen, A, =5V= A =1V
7 Adg, = 4/@5’!&) 40 wA = 45 = (lw A)/
oV x 10407 F)= oo ., So, K= AQ@/A(U,‘;..-
l0o/5 = 80 Ha /v = lbOn @w{/g)/V Cmna?am/‘ffﬁ
K= C/‘ﬂr) 1607 = 200 s, W W ’

Wiy = ZTrWL/s po Wp = Wwl/Ky= 0.2 Yaﬂl/s
ond 5=\, pow;_, (?,}/zdm-ykv)“' 45‘&
Gl (5. Lot C=55uF, The, Ry= 68 k.,
K,, L5 M,

13.29 | |
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L ? e, a
100/2400
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PLL DCM%-A,W = C| 330\‘]: K' % kA ‘22

= L3 MR, Ry, = 1/onfy 7d 2= 3% aF, R«,._.

2 M.




With. wﬁmm@ﬁ fif 3 26 mecom wnilt Lo =
A +B ; swhatitulig Lo (4 = 1.1)= 18001600

amd ,FO(Q)‘E: 39) = {BDO-HOOO) nl %Ot fo =
(SDOO*'D‘E+ 00)/7. The control wﬂt@&w Ye —

Tomahe the [0 osvitlate ot fo =
1200 He amd_,&, =200 U= AN /W’f“’ﬁ’- U°%‘" ,
VL =83/ = L6l V, amd, V= 33/29;
2LV, hecordws 1o B, 13.29k, The a-
e, phane diffinonces sane. 6p, % 10°
M@pﬂ 2240% =~ |70°,

ane Ly=1200 Hz (V= 1.66 v):
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