Chapter § — Problems

3-2)  Assuming Vi, s comatant SWring The 1.5ns of Transition, the
p-channel Transishor turns off cohem -
®=V,-09V = ¢ =09~V
The n-channed transistor turns off hew -
F=V,+ 087V
The Sufference betwewn the ¢ VOH’Zlg/ZA for he fwo aaer s4-
A =01-2V,

I8¢ 1s maximiged e Vig=-1 for which |s¢),, =21V

2.1y

= x15 ns =063 ns
MUy 5V

= AT

$.3)  Crae I) the hold pedeatad s m@ cue to The sumpling
switch turning off. Using (8.3) ,the hold pedeatad

e - AV= 13 my

Gae T) the hold pedeatal dume o @, turning on 7s
twice an much as e hld pedeatal due 1 @,
h)rﬁ/il/iﬂ off amd an the opposite directon . The
final hold pedeatal As - AV=26ml- 13y = 13V
The result Ao e same Wold pedeatal ot The
opposite <Agn .




3.0) The qam of The sevmd ppamp at s5MHz s 100MH _
) 9 pamp M — 20,
Therefore, with a QV p-p signal of T swtpud ,the drain of
Q1 cam Wr?cfmm ;2_10V_ 7 ~£Z1_OI,/ (a Astak of 0.4V ).

The samp&‘ng —time szerminW JA %_-l X1.5ns = 0.03 Ns

S-6) Durimg the sample mode :

Vo _y _v V.= Ay
A 0 o = Vo A+ o5

where Ve 1s The 'iV\FlAj( offset VOl‘hxg;z, &6’{‘1&3 opamp .

D(m'VLj e sample mede ; the volf—ugz, across Cy s //\/M— —E;Vos

Dun‘vxﬁm hold wode :




$.3) (Cont) ot the-end of ¢, of the nuxt period.

O I By
There fine -\ [n7] - 2o LT=TTx CoVin [T
Ci+C2

-1 -1
Or, epuavidordly - (C+0)V, [2] = Gz V,[2]+ ¢4 Z VinlZ]

—1
\/o(Z) _ =z

Vinl2) T 4y e (7))

e 4T :
S’ubs}hh}flng J=e z’l—f(}o\ﬂ'

JwT i
v, (e ) 1-jwT , f . Cif
< = = = ;— = ek
(L IRT - Ca 3dg 21T C;
Vinle? ) T+ =T
3-%)
Vin | V1 | Vo | Vz | Veut

traclk 1" [13 03] 1 1 % All numbers are
i v o1 ‘-'1'1,\ - v Vs e

nold *_ ¢ i W VOITS

34) |72

trade -1 |-03|-13F| -1 | -1

hold 5 |-24] 0y | -1 | -1

%.9) Usivua (3:12) :  AVp_= 00235 xng=57 2 mV

v
RUBE _ SF2mV _ 433 mV
AV 320 % K

S T AN

= 10

(1.206) + (1:3)(0.0275) —0.65 35
(0.0235) _In(3) ~————




= T d: Ty, Ay KT _ T
%11 From (3.1%): K %—M [?‘:‘—)‘—'-——r;"’croﬂm 1)?L = Yeeo_2
Svbstituting tus into the laat ferm of (3.16), we haue :
Vref = Very Jr*—:—‘:z— (Veo_5 —Vm)"*(m”)g:/&f(j% +

T m-)EL T vy
+ = Vip +( )? = Ysgo_2.

z, V,\% = Vyp + (m»1)£¢7{[(1+ LA%}

Lt proves  (g.22).

0 T /1
Also : 99\/1'“:6 :(m—O;—(H/@WI—r—)ﬂP(M-")%—(—_F)

— (m-1) £ g To
,(m1)__,wz_r

ol proves (2.23) .

3.12) U.sing (3.30) , we hawe :

Ry Ry
= U+ B Y12 =25V = S A1
Vmé—o = ( 7 ) 4vs=25 > =

USJV\.& (‘&'.3?—) : E; =5.5

ASSMWVU& RQ_’—"‘Kﬂ_ X Rg’:'j@kﬂ_ resuts '

Ri=5.5kix 2 Ry=10ks

Also, Kz = i%\ quHRg :671-5— (5K) :\j/ogi



313)  Vggq —Vaes =ReIz 4 Rzl = RyI

1
Vief = Vgeq +RqI7 =Vggq + ReT2 = Veer+ Ry o, (Veer-Vge2)

> LL() VB E1 -+ RZ 7' /&4 IZ
Rz

T R
LT go (R)

=V, s
Re4 T 2 ?\

X

ik proves (5.41) for the Cirasd ofy Fig. 3.23(b).

5.14)  Usang (3.61) -

For a g&'m of J.5, %Z_ =0.5 = I, =2 T, =hoouA
1

b 4 Iz _ )y = 1,222 =
’ )_11 . 17

Therefore, the estreme values C@é I, are 50uA 4 Loou/ ,.

The peak valus of 4y, 4s Untited to T,-20u /.

since I (mun)=50MA , 191 1s Umited to S0UA

2.145)  From [$.6%) : 1= =
1

> /é/z/i ’L‘O :/&V? ’L‘1+_/@V17«‘2—/&4I1

) L L2 A1
1o 11 12 I
Assuming conatant 1y 41, A find by cue to A4 -
Bio _ <834 pl gy AL i 5M __ 005 4,
—_— = I1 = 0 - T4 o 10014
(Cont.)

10



3.15)  (cont.) Bi, cue Ao a chumge in I, ds O sine 1, 4s ns

<. 16) »
Y I
el ﬂ‘ %/3 = @z A ?5’@1
+D
1o+ Al - L g /6,__ A - __L_/_S
/ (@) - ' )
Iﬁ'bﬁ

:\/T,@w (1+ 2Dl >

.-11-—A Lq

For (0) ¢ b e g T2y o (BB (A
or Vae T Teq T (Bibp ”)ﬁ

=V 1 =22y, JM(H—Z%
T dn (1 + o)) v y

For the same Dlge ;) we haue

bp 2zl
gz I

In gTher wiords, a ﬂ-nﬂsmﬁvﬁl A5 egquivalend do o

AL1 = ;'E—f—_‘é_/i . /L)S5dl7Z/\Vg A/G —0.05 i’eéu,in '
2 Z p

A

0~O5,';,
z8 Z
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g-1%)

0.4 mA

s ' Vv I v, +7,
%.1:1“{'1;1 I1-i1 \ll

1 .
B I,-12 VI,+1,
V, -0, VP——‘VZHJZ
Re Re
0-¥mA

With e bias Ciraut shown, the bias carrents of Qq Lo Qy are

AL 0.amA |
R WV ‘ ;
Re +re Re+re
!':iSS(AWVtg Re >>re , we hane - ’l‘,,: Vi ; 7,2: A
\ Re Re
Using (%.68): 1.- 112 V2
68 4= Ul - R, Y2
i I RE 1 o Ro RZ1,
E 1
\/\/\W\J

U, =, - 0.5V_ . |
1 22 0.5 => ’I)G;O‘SV -. O5= Ro 025

R (0.2mA)
F)ssuﬂ/m’l; Re =2KQ2 — R, —1.6kiL




