. o
4@%) 200 300 o
i?.v_; 7/0_; =
Ve O30 roN 4 _
M= 2004 20 “5_‘0(_-.2)_ 2TV
AV"" -;-3—6'3%:(5 (“‘ l"H'TmV)':— t 5,50 mV

MAWW-“ 287 mV/V = 0,023 J .

= (o {[200+ (200 l(20) ] = - 9.7
VIA ~-”1:1mv/nm $-0.087 /mA.
R 2 12 [l(18-12)f300 ) = é00 12,

5= 1 Wiper Lo pE:

i R Re {E@]‘Lro (H %}Q,Z:lo
= R=0.613 K,
Wipen a b ABAL:

(11 Rt} o 2 g

= = (ZerJL rZ«zf‘ZCSlcR A&&rwwg/
zv»i//&mwa *‘3(0\7,4_"71— < -V,

Mowerin, [To| & 25 mA.




AT B @) Ry=(10-6.2)/1.5=
2\ ‘R‘L 't 2
2 oV 50N (e 5112,
' Uﬁﬁb& l%ﬂﬂ»cs?to%}
INgel |3 Hho winey volls
s L

T C2VE57 _
: : 62V £(5+2)%,

AL BANVEV, £ (65T, Tolbe owthe safe

M&/ﬁ}mfo% BV eVp ¢ 6NV, Lt Ryl
A 10- ULM.‘ SO IRL:((»:_(-SI'T)/LO“—“- 0.1 wlA3

Ri= BT/ =STRA (Pse 5.6 2 W) ; Re= (10-
61)101=33 W (e 524 b)),

G) AVz = 107CVex ATx TC (V2 )= 10x6.2
xT0x 10 = 4,94 /M—V> AVOS :CQ/LV/OC)X(‘]O"(_) =
0.35 mV 5 MV (max)= (10.0/6.2)x (4.3k +0.%5)
£ T 6 mV. | |

L(_l‘_"t_. Ry '\5: Rz

R

Led) |, T

(@) Vp = Vi + (Ri#R2) Vo /Ry, Tz = oy /Ry, =
Voo [R5 = RoxLe, /3= R2 Ty [y = RNz [RiRs

@’) Tr= Rx (Tg, +T&)= P\[Vz/ﬂaﬂ K2 [
K Rc_e.] = (RW_’/R\) (‘H'Rz/r&-_:,) . T/B :VZ x




[V R2[Ry + (R(R)(1+R=/K3)] .
©) R=39 k1, Ro= kR, Ry = (10-4,2)/
CUWEESUNL . R0 =0V, R= Ry
Vo220V 2 (2 (Booy [39)(4+2%(0.51) =10
22 Rgox = 13V WL Ust Q.'mrw/t—ﬂ;‘lw-
ol itk o 3.9 KU aanloe ?
29k

g

12 | @) Veer= Vo +R1Tex . Vy=Vp =
ReTep = BaTey « Moworen, BTg, = £, »
Ve~ Ver) /3 = (Re/s) Mn (Fe1 /Te2) Vi -
SMMB, Teq /Tez = Ra /Ry ?/\L@dn
Veer™ Vg t KVT) k= (% /R3)/&t (QZ./QI)-
() Recycling &. (11.1k), K=
(Vao~Veey )/ +3. lek Teq= 0.2mA, S
Hhat Vg = 250 M [02x107%/(5xi078) )=
0.627V. Them, K=(1,205-627)/25.1+3
= 25,5, Bi=(Voee Vo )/Teq = (1:282-
0.6270) /0.2 =3.2TKQ (use. 3.264kQ). Lt
T = (15) T4 T/PJM) Ry =6 Ry =16.35 ks
(me 16.5KR). o= (Re /i) bn (% /R) =
(6.75/25.5) bn 5 = 1.03 K (urc 102 k).
Mgﬁx&) R\=3.24KR, Rz= 165 kR,
Ra= LOZKR.,
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M. @) KVTT- Ko Lea = RZIQ3 = Ko (%E]_
Vier) [Ra= (Re/R5) Vy A (Toq [Lez) 27 K= (Raf
Ry A (T [E¢2)s

b) T T4 (Trer)=0 mwe maed, by &9,
(), RefRa) I (Tt /Tez) = (Vav-Vees)/
Vo +3, 0L (Re/R2) An5 = 1205/25.7 - (
02 R0 2/2051%) +3 , L Ry [ Re = 1522, Bk
o= Ve [ 1z ~Foes Vo) [Tew = Vel
Ta /R—Q/Ing [@5‘1 ”“V)/(QO/A')J’@”“S =
0% kL | o R2= 15.8 kQ 5 B> (Togr -
Voe) /Te, = (12820650 /2= 3.1 kL
Re= 6~ 1.28D/(0.2+0.2/+0.2) 845 h 2.

P °10,0V c-r—TI0,0T
il I P -3 15V o] ot sy

R

15Vo— R 2,
i 8N -10.0v L‘g—"—i}i?_g
4 g% Ie R |
1 7l .ty __[3 d S
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—

&) ()




ey Lot Ri=Rp= 10,0
2. - |
kLl . WL
IE':-IM‘!A". Then,
= 2.5 =
~0-25V >"1+2.5/0
2k,

A o amntsle
M P
e 7t model.

 onthe e,
{‘A-Vt;z. w

' J
|BVosl= Bls+ 10 x AVgg [(10+10) =AVos+AVkgr /2
Likewsse,, (AVoz | = AVos +ARer[2.. The
(p/LV/"C = 06X éxlo"é 2.5 Z\S'W;m.
TM,WMM cam efM;{#t/% an
mch an 2.5 +20/2 = (2.5 ppm.




L (o) o (“%“’U?r)/(fl"@ =(10V)/ (10 m) U owhe

v R?E ruange. of ,uarﬁlt“( widicalty

(5v)
Jd e I ot Tpy= 13.5-10 =35V,
- % J N L (mad)™ Vee—Vree Vo
1% : - _ - .

Ta

- q'l)‘_ A e
ﬂ_] | - «d%mat )fﬁ,w*va wiwst b
Smce T C%S) <L< '-['C' (VQBF) “TC'(R.) =0p FP’“‘ /o(} A{Z

Mt Ahw f’"‘““”ﬁ fomnce of s TCR),
po T (To)=50 pw\/"c chich jmﬂefmi(m fo_

Al = Kso/lofo)xlo 3] 50 mA[oC .

(C) Blér Fb} 7 WW

frow AV E —lo/uﬂr%o +0250/(9.,
25 mit,

140 52ty W wa  24akn 249k

15V
2.5V —
>
=z = A )
Ve a mniolrli_ aollage 15) Lds
el 25V < fzr,, 42,5V, +




ovI (? lO\f) ;

—o GND

(b) The ¢ xonfrilride a drift

] 25 /v oct = '100x 10x15® /(200%16°D
- ooo(/ Thun, A ot - che,o—wJ?«vt
Amj(b > 0.00540.005 =0.008 7,

904B 316 47/7; 25 (316 +3l 6(2)=
Bs/w\//v 100 x95x1g %/ (R00*107%) =
0.047 7% /V. Thr, the svoet-cane Lont

%mmm oom+owt Oote%

1,12

KT >Ry V.= Vrer
R % Thwis, T, =Tg
’ Re => . " Veer/Rs




- Mowoven, T, =V, /Ry = Rl@REF/RD/Qg- |

Femally, o= (Vrep/R) (1+R2/R5).
(&) Ry mwst conduct ot feadt 0.5

Ig,b: {mA T/gv?ﬂt) IR! = Igz'::: L[,M A

R O.Z/LL = 502 (mre 49.9.02). |+R, /RB-.

= 5= .25 = B, = 0.215R, . let Ry =
1.00 kﬂ—) Re = 2Tk 12, '
-V o = 1t Ry =21 V.

15 ASWB/ diodt ewmnanks 94 4 ot Ay
done ot M= 25°¢ , Wy = 25T 4m (Ir>/2x6")
=642V, TC (Vp)== (1205 - 0.692+3 x2507%
09 (273.2425) = - 1.9 V720 . A=04/(
A AT x167%) = 50,57 VIV, Usce,MjT—amaa
Th antl, A,tEMV,WM(QWM

o 50110 VIV 8“’”

*

A4 KL Ok |

HGV W

dookn. noow | 255k 255 ke | Thoke
p— A e AN e ANy

BV

it the 100Kt ot V=0 with T =Te.




W’%b Jo- MM,F&%MAWMQM@)

>0V whom T —Tr=log °C.

14 w Lt = (o/5)F, M stnin-
o{;m AD590 4> (5/3) /7P Thus,
(0 mV/F)/ (5/9/“"‘/ F) =8l

'ngrcwt V,(T)=0V for T=0°F =232

—(3)32 = 255.42 k. Atmw
HAuna, T(T) = 255, U2 uA. To elimiimale.
A W we nzed. R = (0V) /(25512
) =39.15 k. Use 38.2 kKl i sowen
with o ZMQM T Ry, mae 16.9 W
m S mith aowothen 2122

Tomﬁzfmﬁa W fl.‘

= 0.0V mith T=0°F. Th wj;t

_ R?, (fmv = 2.120V awith T= 212 °F.

l\t\g Lb.t; I‘sc."‘d"o@’lmo,qr -0 M'_tmo_.
/CDW) [’U‘o Vm)M ({SC"‘V‘BE’j(m) {]:SC W‘C“

ez o pediskn baso Wm

B @Vo=0 2 Vpgq (o = ra.,,ﬂz@R%Tsc

TS g0 _ Reb
Rse = Ka "FflﬂtR o = Ry RQ’ Rse -1

(b) © Vo= Vg, : Vg3 ()= m(v{{&c.’r RFLII—Q—VRE(.:,




Umf{ (Zq/(re7,+l?-te) Rse /Rt AmA- Vees (o) =

ot g affin Qullil e manipubidine,

_ Lm; J—Sc
[prp Rsc, | Veeg

Vv [ ‘kn"

LoAD

v

Il?Sc. °

R

R\, _
(+&)25=12

7-722'-"-3 §R,.
US'Q_ R|-— ‘(9 O—Q

-~ Re=738 %\L.Q.

Rec= 057 /0.1=
T2 (e 6.82).

| . | Use Ra=33KR, Ry=5104,

1119
o1

200 2L Vlo

As Vo i tranied. . 0t 0.2V, V, must
YW {Am OV 1o |5V. Thus, @*RZ/ Q\)""‘

15/0.2 = 5. Vse Ry= 2004,

Ry= |50k,

Note thot Rz must e donined ,Exo»w'v'
Moover , Ry= 051/0.0 = T (me 6.8.2),




leb Ry =4 WAL, Asswmint’ (51 =100 amd.
OA ., s nel.
%XMW\,A,M 2 E{’ %\UW» _
j:O ftvae M /?/I/QAH/ -VI(WMO %AZ(M)-
Vo (max) +Vae1(on) FVRy (mmax)) + R T ()
=15 +0T+0. T+ 1% loo/:or ~ .5 V.

“‘blg' @"7 BU "r'ﬂ"“""’ %uﬁ

omd- Vi = = Vpimlt + Veep = pm3 +VREF Thua,
VR1 VREF A/wa V ~Vé2'- RaJ-Rz RZIR{,;
that 25, V, = (Rz2/R)) Vier.

) Lot Rz 200, R, = loOK (2.
Assumt Vggq =1V, (5, =15, Vgeg2=Vgez =
0.V, (2= (33=100. Thm, Tp1=1/16=
63mh. Ipy= (6'%+ 1/0.3) /10l = 0.65mA.
Taz = (0.65+071/3) /101 = duA . Thu,
Tre = Iqt Igz j TRy (mad = 1@(med)
= 0.5mA. 'Dflo/’omd;'lfoﬁh,cgz_ 140.T+ 0.+

‘59x0'5~ 4. 4V,

019 ] usss

'VJ:_o—-




Q\WRZWWLM%S %LV
5.0V ,o(/vw{’biwa]o J% MW
ML%«V& WVP(’}?_M,(a*‘?'VO/O omd Vp=
-5V Vr £ %5V Vgg < -5V, Wa
W—?Vb B’V,cmet'\?i 0V 753/
Voo > 0V Swmmanigiy fzs‘vf:v,;éae“v/
Vee» 0, Vgg < -5V Fma”ﬂuorw/
'V}C/?,\/ Vgg‘ -V

“'20 ,.J/tIRl':_ SMA“
Vroyn  our Vé&_ 'me/ Ri=1.725/5
LM338 =249 Q Lomd
AD3 _ _
R,=(15-1.25-5)/5
e = 1.69 ks,
LT4029 N5V <V <35V,
5.0V 1l

Vp o—jiN ouT [;
COMMON Q\i
_ | R
RL% vr.__

+ L To
+
VEE 'Vi__iLD S

RT, = Rl <0.25 W = R< 0.2550 (wse R=0.2 1),




Vf'&:: 0.2V = 032-/?17* h8/Ry . Vs Kf:l:OOka/
Ro= 2.3 b, V)& Vp-V5o-R=V~22V

WAL ges
Vag 0N ovT Vo (12V)
CoMpiod ] R

T ¥

To=b.T mA (W) : W 172;125444:&)%118»'1)
R=5/25= 2000 amed Ry= (12-5)/(25+4.2) =
2602 (mae 237 @), V2V 2 4T T
Ay, (maey= (100 wT)(1.5-0.005)4] = 67
/A AT max) = (0.5mA) [[G-0.005)A\= 0.5
AN (meg) = (4”22,/{3()0%‘ (max) + Rox
AT Gy = (14257/20) 616 + 23T 0.5 L

= USmV/A = A00x 265x15 /2= 2.2) %, [A.

A, (war) = (goMV/[(25~7)V] = 2.8 m V/V/*
ATo omaxy = 0-8 mA) [ (25-8)V = AT uA[V.
BT ey = (1#237/200) 2.8 X167 + 234115
2175 mV/V = 100x[1.5x16 /122 014,/ V.




| s

Vo odN  ouT

AbS | SR
W 230 110

Ty=Veea /L= 1.25/2.5= 0.5 A V} < Vz-Vpy-
VRee =25-2-125=2L7T5 W |

A uay= 007 1oo)1.75°= 0, 875 V7V
77/2.5 + 5x156/(40-2.5) % 0.%5 mA [V,

[Rofouin)| = A7) (035 %)= 2.86 k2.

oLl .
' )
T RBWE S50 e Ea

cOMMOM R
V]':o—- IN ovf r——j

R= 1.25/0.5= 2.5 (mre 2.49 X, 1 W) | Tw=0.5
A. ATogmeq = (003 [100) x 1.25/2.49 + 0.13EXIG*
SV AAIT. Ro(main)= (V) (151 uA)= G- 6 N2
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Vot ovT -$ T—"v;ﬂ?
ADJ &
G Q0
Oy '
X
ok
<P =
1'_\%"5 oo
ADT |
Vo N ot 4 —> Vo
57
ung.m& the wifer %m Lrtlom 1o 7'270 RIS

Vop fwom 125V 1o (5.0, 0y , o mibiy=

YRIRTS 7o o0y, fercs Vpy o
% “{é:ﬁf—t!éﬁmzfmgw%

o writhan, Lo Tham }.29‘17’4/!7@%

WW&/%"‘?W’ CGM/@C/,.,«MM

(FIAWWPWWN)M shewn .

@ TA(W) = Tj(fmax) = O5hR D (i)
= |50 - |x60 = 90°C .

() By 2 (10-8) 1 =5W. O fuad)=

(150 -50)/5 =20 °C/W. A wAT805 opera_

mimmmwww.,qm

W.




W2 | 1, = 5/L(1+182N) =05 A

Pooway= (Vin =Vour ), o, Lo= (8-05x1) 05
= 8. I5W. O34 =(150-60)/8115= 10>
°C/W. 8= O35~ O5c= 10.3-5= 5.3°C/W,
Aﬁﬁoww& 0.6 °¢/W for Ahe mountuns,
W&, w&/&/cw«. Bsa= t.1°C /W.

1128 Ve 2o,

> 02V=R /R,
= 2215, Use_
Ry= .oz oo and
= Re= 2.2k, Moeoven,

Ry (6-1.5) (22 1. B lLfL.

ll’L"\, Leb m fe M@WS

et , o that e MW mo«%uda

et 80/,,4 = 0.xmx

1202 ~ Vpfom) = mﬂi’?—-&f{ "Vj W Vx
Ka/ﬁz%ﬂaa,) = Veer 8/1/00) ng/ﬁ:; "(357/11 -0, 7)/

25-4. Famstone, o m=1, Wé/eg

=100 KL fwey Ry = 550m(m5‘zawz 1),

| S’W& Thy 24 g6 =8ms gIe Cyy =8x107/

1250 % 0,68 M. %%OVLWM
R=10.0 b, Ry = b, Zféﬂ Cov = 8.2 m¥.




150 ) Bobby s the switehel capacilin (50 )and
Hho switthod st (sL) Ty mminag -Torake
et s 1ied ol soargy B ont prin o
Hhe cacuit o amethun . Inthe SC Hhe arvenale_
ownnk Uhnowih, € in 210 3 jm, b SL. Ml iet-
R acwb Li2we y
pofaritits of V- amd V5 are ofpunits an
tHhe SL We-jmﬁ»&m,w&w 00 of T
and m@{wb@y wlhe SC oaewnit,
T stwgwinta ot saeitehes e dridunec-

; MW%CW&;}}W/%‘
midisedionadieyef. cumeat Yoo i e SL
ovicust alllows fo the Seoonel swnteh A5 Lt
MMW%ML s M}M
> Mm@% ech Dok actinn o

Ay, wiductor | ppthuoud ppunns control
SCarsonit, il ¢ o Givem 4 Tore
;ta% hargs 1 ) sand discharty BT .

P cviiadt, D and Vi ame U, are po-
faded by the, Jopt squustont w By (it 49)

e SL piowiks




k) opde = HL3" - S Gproi) =
5L (QIPA&L-*Atf): L (rp- &)AL = LT Ady,
P t-stujde = %LILA(‘/L_.

1DV ] @) Buoks Lo ai Serin aith the Load,
srTi=Tp. Boosb: L a» mi strdtywithy The
W)/”O 1= 7:]: ) W} WII;%%JM IL':‘
CVo/V;)TO v M’*M: ro "-’-_TPI:D‘:‘- EtbFF/(th
o)) T, A T= (- ton/lor) To = (14 Val/ B)
xTo. Mma'v!/zj,p&i CCM) e et Ip=h +
Biy 7 vl T (i) = DLLLZ. |

() I =To=14, L= 1102a=11A,
To (min) = FLimin)= 0.2/2= 0.1 A.

€) TL=(12/5)L = 2.4 Ay Fp=2.5 4
To(miny= GO Tifwin)= (51101 2 HZ mA.

@,)IL—--_ (1+15/5)To = thy Tp=thl A
ToGmin)= T fwim) /4 = 25 mA,

W91 By &. (1139), 12= B (Ve-0.5)+0.5,
EV 42V £ 10V, This gonen 7{.9%;_7);;
54,8% - S
I_]:A:o /WUWM/N“&M \Vi’:’" 5V, Vo
By (L), T oy 2 (12/5)1 = 2t AL #7
&,WAM}M}Q) ichndle afho The Losses
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- 26754+ T-—-“ﬂ_ N

o the diode and e Famvstar | B, % 0.5x 2.4
= L2 W, Wfbﬁtv?)% II(W)XE:!%IM;ZW
II(M) = 2.6% A

W) e _(1+i"5}t§)10 =215 A2A2T21A
= OhAeTié LA AL = 08 A L[5/t 2)]/

| (ISDKI(PK 0.%): 625/‘1‘H . ZP/WL .AQ);-/: l/gm(m)

=50 mV M&d:c =[L {1583}/ (19 xt0° % EDXI::T"’)
-—wl/uF wt Jll forad, Al = A, = Tp =T+
Al 2 = 2+0.812= LA A §o)€%R (oo V) /(2.44)
=4I me. MM,L—-@Z.S/WH ¢=

267 /46 ESR= 47 msL.

L8] Gy 1402 t0ps; D= 51407 0.26, b=
2.5 ms, T1=To=2 4 AT =[5 (1-5120)}/ (070
0"‘) 015 A 1= 5+o'75’/z @3»‘7§A

o

I_ Y S

0 ; . H 3 1
0 25 10 /&s 02.‘3 10 MS v 15 10 y

fd Uy
20 pumy = e
O . | .
015 10 S




@) M EO“JA"’L:;;;-SQ 2’(’6‘:' 0.6 A,
ﬁmaw% Tp=0.6A. The smownt ol Time AtAk
@a & Ao petiom. o 2eno 4 Such thatt
06 A = g AL, 0L Ab= 6 M5, mémw

EDxl

'W,memﬂ—u‘-o) e afo At Vi=

0. WMWWWMW@

lv/ws ‘ @MS)"O;Q,
To=T) = 7 /ﬁj b o P 024 A

Twﬂwwe?ffwsm,m showm .
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. “/'77 R=, = E.L{ dL

1.25] @) p= 127, Psw"“..’.os%#-()‘l‘

WSW P2 LT2+0kE = ZNW) “‘F";

MNOZ'SW @W%DQ“ "
Pobdec = 2010 = 0, Ploss 2 #.2W>
" = 100 x5 /(15+ k.2) = "{?/

(F) D=38.8% . Py 2 L16+0.9= 206 W;
Po2 L 794+0.U45 = 194 W, Rap= 0 Rail Z0.5W,
Rontroller 2015 W, Bzl lis Wy m= ‘T"l% :

/-

{ 1. 36} o, ju v]):f«rd/mm » AWy /Ay =,
=V [Vom .

Vo V¢ EsR4+1/sC

e

Vo Vim Reag 4 sL+ ESR1/5C

N S - -1 (2. 91
Vem 1452LC+S (Resid +ESR)C
. A+s wz
Vem A46/00) -+ (5/00) Q.

U= \/IC , W =/EsRaC, Q= 1/ [ rESNTIL ]




Lot _ Ats (R ) (s

47 ke RatifsCy ~ Rz (1+5R= )

I S S _ s, (QsRyGY+s ¢,

Z 0 Ry +lfsCy s R do

s(G+C) L1+ sRu GG [(G+(C) ]
’H’SRQC‘L

|

o [44+s (RetR2)G 1 (s RuG) |
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(W) (ariw/ee)
T wlws) (i dw[ws) (1 wie) o
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52 RoGo ReCe s (R Ce +2R0C).
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x4 HsiRo Go Re G 5200 Ce
a [+5 Re Ce
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Problem 11.38
Vepsilon 1 0 ac 1

R10Z:

gn 0 2 1 0 4.4m
Ro 2 0 180k

Co 2 0 3pF

Re 2 3 1k

Cc 3 0 1uF

.ac dec 10 0.1Hz 10kHz
.probe

.end
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40{ WP ? /( .
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1
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