Chapter 5 - Problems
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52)  With Cc = YpF,

R= 2= 2Rf = a5 Vs

To double the slew rate while maintaining Cc, we
need 1o double Io Iay doulo//'hﬁ the width of @5
[n order 1o prevent this from changing gm and gon
ond hence we, we need Yo reduce the widths of
Qi amd Q> by half.

5.3) Relmfr:’nﬂ b Problem 5.2, if we scale The widths of
Qi and Ry by half , we need to maintain the
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To remove the inherent, systematic offset, the widlhs
of Qs and Ay should bewme 150 pmm. In That case,

B _ 2 Too B [leooxlo"’
Vq/]lff = V({#q. T, W/L7 = VArxptx300/1.6

= 0. 10FFV

However, with The cwrrent Circudt,
Velfg = || 222252 = 0. 1865V
oo An input offset Ublfz(/ye will haye tp be applied
in order fo decreatl Vgsz by
AVgF 0. 1865 = 0.10FF = 24,8 mV/
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For the input - reforred. offiet lvzolhuy/,ﬂv Aol
Vo = OVgsy /A
where A, is the first stages voltage gan
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5.5) Frnd mox. and min Vout and Ain ( (0mmem mode)

Vom‘_ mOX

Von = Vette = Vtng - Vetts
Vout- min = Vis + Veya

VMCM_ max = Vog - VQHS - l/([,l'l + V':‘lp,
Vinem - min = Vs + Veffs + Vins T Vip,

Calenlnting all va s,
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Vetgs = Vette A tox W7, 30x/0™ % 3004 ¢ 0181V
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Similarly,

Ve = Veffe = 0,133V
Vefs = VeHy = 00008V
Veffs = VeHa = 0.108V

S Vont.max = S-0089-0.% - 0108 = 3.4V
Voud_-min =S 0,108 = -4 qy
an(n,.,mé\}(: S e 0JW" 0.i33“0.0l - S\KV

Vincm- min = 5 +0,10% +0.8 -0.9 = 449/



5.6)  Bad deSign of Compensation network,
Cc,

b order fo wmderstand why oscilla?ioms otcur on
account of this arvange meal, we hawe fo ke in raind
owr use of e, operated in the trivde regiom, as a
substitate for o teed - forwund resistor. When Woet
is (wrge amd positive, wy (s Similarly so  Should The
voltuge wross (o Nappin fo be small | o larye
voltage would appear atross the dram amd source
of Qe 1 this polfuge were Lavge enough to put
Qo into the actve mode | Capicitor Co would
tffectwely become disconnedted from the output.
The result would be o wncomptnsated o gunp
that 1< prome fo oS [lations.

By Retping Gro connected fo the input of the
second stage , most of the large Sipral Swings will
appear wCross the capacitor instead . As suih,

Qe will more re//‘ézla/g remavnin the triode region
of operation.



S#) The body effect Changes the treshold. voltuyes of
Qy, Q cnd Q2. The ch/mge in Vng 61/‘/9(/%3 M/y
Vout. max while the thanges in Vg and Vi affect
botlh, Vin-tm - mok ik VUintm - min .

Fromm Pr’()b/?/w\ 5.5, Vout_-min = ~4.9V

The other values must be sol ved f?‘éﬂ.%h’%@ as the
threshold (/olhogcs wre dependent on Vgl
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8

oo Vspg = Voutomax -Vis = Voo = Vefte - Ving - Veggs - Vag
= GC-0.169-0.%-0,108 =(-SVv)

= %59V i
a'g V'fng = Vtno + D,(WF - @)
08V + 0.5 (V§q+07 - /0.3 ) ’

\l

= [L43V
a.“ VSI!;X = §-0\l2’l—l,43_0‘,og,(_gv)
= 777V
Ving = 0.8 +0.5 (V#3072 - 0.7)

o o Voutomax = Vop -Velty - Ving - Velts = G =00 184~ 1.8% -0, 108
o Yout-mmx= 2.9V whith s almost | volt [ower
% m//gimﬂ( vesult in PSS

9 0

FO¥ Vintm- max .
L N W,

Vsg: = Velfs = 0,139V (no (Terdtipas r%m'/ed)

Vip, = Vipo — 6(VVSB{»""Z¢)F - M)

=09 =08 \/pis9+07 - Vo)

= *O‘ﬁ.g "v/
l)oo V[hﬁm, Max - \/Db - Veﬂ;’; - Veﬁ,fl ‘fV‘f‘Qi = S ‘O./gq —01 ,}3 _0(0/8
Vl‘n(m- max — 53V

(tont.)



C.?F) (cont)
For Vincm -wmin

Asswme  Vtp, = 0.9V
Ves: = VDD" (VM(M—M[P\ + Velt, - V‘f,a()
Voo = (Vs + Vetts + Vtns '>}>z, Vel - (>}y3/ )
= Vop = Vi = Vebls = Ytz = Vedd = S-=(-5)=0.108-0.% - 0,132
= §.96V
o Vg = Vige =8 (Vvss <200 - 120;)
=-0.9 -08(Vva6t07 - vor)
=C3Y
o Vinim_mun = Ves t Veifs + Vtns + oy =76 +0./08+0.8-2.7
= -6,8VY
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SA4Y  Given . Hes) = K.
(1 000 ) (1 + Sgp )1+ Logps) L+ g
Where gop =271 x3kHe, apy = 27 % (30MHz
mpy = 2N X 160 MHz  wpy= 25 <180 MU 2
LHIW ) = = 10" - ' ( 245 1‘..,:’(%)@) ‘C«“(“Q’i
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5.lv (cont )
For a cJosed Loop phase marfc)\ of 55°
e¢qn ( 5.53) Stetes
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s\ Find Co That provides Cormpensatrion .
, R

T

K

In Problem S.10, we found that
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This wm be generalized fo 8= 25, We now wish
o wse the feedbadk network for wmpeasation .
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503) biven  AG) x AolitSTe)  the (losed lovp trumifer
ST (1+5T)

165/1/2467‘/‘()74 S g;‘vm by
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Equating the cotfficionts of fhe denvwninator polynomid
to The stamdurd  secmd - order pole polynowmiul,
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S¢)  Given Rc=0, Equutions (5.66)~ (5.6%) describe The
denominator polynomial | 0es), as

D) = |+ Sa+S*b  where

a = (et C) Rt (G R frug R R2Ce
b = RQRL(C(C'L"L C,Cg‘f’(:lC(,)

¢
When Re 20, the admilance SCc becomes Ti’;;?’fcc.

Thws, we cam obtunn the wew denpuinator polynowil
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D (s).
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+53 RI G RoCyu Re Ce

o Re << Ry orRy

v oy Foee (onstand with Re i maugh Less Thanm
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S5:0¢ (tomt)
Co DY X L+ Sa st + 87 R, Rule Re Ce
systom poles ure spaad far apart with wip, << dp, < alpy

° / S A~ _S.— _ﬁf—— S;

Equating These Coelficients, we hae the original
Wp) X Va Rpproximations,
Mpr ~ a/b

/

aao E@M'fl)m’lﬁ (;.7'0) and (gn?'})‘ Sfl/(l V?O(&( 1rue
W.ED,

5.15)  Find Rgamd Vel at 70°C.

From Eg. (s,(0%8)
Rp = y@m:z = %MnCOxW/L Vere) = %0'2’(/0'6)‘ (Y., x0.25)

Rez52kn
To detrmine the effect of Temptrature on Vetf, nole that

G4 T (See Py 250)
Mn & /

I l
Also  Rg A T, vert o 7% Valf amd/\RB S a Constant

QSSarn jn

-3

000 TI’3/L Ve#l = T?, V@Nl

Let T, =300k , T, = 343K , Velf, = 0,25V
(27°%) ( 70°C)

Votfy = 0.25%(30) ™ = UV

AR

Results fromi HSpiCE :

at 27°C 0 Vel = Vot = 026V
at  F0°C 0 Vefp = Vot = 031V

J o Reslts ave Lonsistent with owr cnllations,



