by Aae

(Nay) % ﬁ“l - aLerneanes
- with T ik

‘ ;b/{i\bwvzi%%w . R(100°9)=
0o RR x 24T 4000 (1/303.2 - 1/298.2) =
65 KR, mﬂwmw
68 LS. To ' > \ |
To allow- MCMMEWI
» v By = 'llCIL.thcww{_ Bo= R, = 6.5 -
0526250 Tha choreits 1% ctamdand.
valuts ane Ry 6.8\ sz amd Rp= Ry =
€19 O Mowoven, Lot Ro=3.31L0.
T calibnate, Mace the Mommestor i




‘J 2N2222

i

R(0°O) =34 1210,

R@® % Rajf

R(59)=2(.23
Lot Ry=30k 2.
TM’VTL—: 5x

2023 _ |
2622150 2.33V

V=522 .
T 330

2.66V, (ke

E R=2320kQ,

Ro= 322U = 23 . hk,




M_\ WK/M QTN,l:Q)}:/ZJ (UI-H: (/U’.HJ'Q/Z/
Vp, = (ﬂ)‘;+’U72'.)/Z} Mg = Uy (2 T/?/w», N = Vou for
Uhy O nd gy > Uiy, thabis | 0o =Tou.
VA0 7 Vg ond Vr+Vy >V7 . WM/
W Yoy for (’0’1 "T?)““T (’W’%) Vo =VoL

To (V) 7he i, of the VTIC 41
5 | ’D"j_),g/yx,d the /LUUL{?QL 2
Frrrreat A

.6 Yo (15£57)V

fu% % |

t &1
A Ao
Rr. Himp- {100

LN38S
15V R
> =

R &S5 RixRe 2S5
R 1578 > Brfors = Ta.28 -7 =00

ki, Ry = W05 LI, Re=522 ldl/ 1;9 y Ry = o=
K, Rp=20 kL % Uyy =5V Jor Vg, awilhuh
%&Mm Wy €OV eHanwise ; Wps = 2.5V;

/
k= - (5 32 < 6.8 La,




s g e o

q. 1

Use. four 1042 mistorns 7o s{a&‘{:m

omd
mwmm with Ry= 2.k,

Wmﬂz SVWW.W

Q’L"O COQ(,:O’L Ry =62, 5MMRL

"37'5'\(?— ij Ry=(5- ze)/z l.eken,
5V

Rs

21K0 : 7y

- 1.6
lov
7 Ry

lolr - l.6ka

1 N [
2,5V
0 wue s T LeWs

'Ry

l.6len
= (3.4 ko

Re= 383 k.

W‘mmﬁv:?
DT(%)Z‘TS?

Vo 5
5+Ry

= =7 Ry = 3,32

k2 %.

5= 9




(V)
4 UN o 8, =0FF =>
o A SR
VALV MAN
7\ 7N = 2 _1co5

£ =
\ kot
0 \ / 7Y

| t 7 Rq =100 kS
o R - - Ra= 20,0 kR,
AT 7 SO :

@,'—‘-SﬁrT =
_ 15-(-5) , 0-(=5) _ -5 —~(~15)
%—- 5V = 20 t o Y 7
Ry= ¢€.6 Ul(mwﬁ/ &é{fd?,/ I%)

14 Use a 3k %ﬁ/gﬂ%stdb)to mole
V-r vwmb&fm OV Xo 10V,

e

A0 @') W Vp =y e Vo 20 and 7 =

Vru oo VuxRy [(R3te) = Vee Ra/ (Ritha),

WE{ fUP:(U'A) with Ao % Vee amd Ve =VAL
n Vi R /(R tRu) + Vee R /(R TRe) = Veex

Ry /R, Cmﬂn‘me Hwo W‘” ,

_@.'ﬁ.. _ VTH“:_V;FL Re - Ve =V
e ™ vac, Ri V—n{ |




b) Rolty= (25-15)5= 0.2 RolR(= (5~
1,5)2.57= Al , o mame Vo 2 57, m‘ﬂga&
Ry 44 Rty To WJI’WW% M;M
S carnarl amprore. RiflRz = RoJl Ry <<Vos [os «
Assunig, 0 . Comanalit, Vos (Tos > V) (504)
=loo WL, b Rs=2.2k0 amd RUu=220 k2]
thin, Ry = il il (mae B2 WD) | Ry = 62.8 k(2

 (ne 63.419) fnd R =R LR (e 387 k).

M‘_‘\.WMM@/M MMHBVJ D,=D,
=0N, 'D:.:'DLFOFF, o = Ax (15-0.1)/(13.54+1) =
1V, Lkawie, mhwmthe 201 padinatts pt ~12V,
Di=Du= 0N, D, =Da= 0FF  pmd o=~ 4.V 7

o (V) WWW/W{«&L
1
| | W=+ LV amd
-1 00 4 _}_v&(-v) % |
'!.'V.'r:: + 1V,
-1

A\ @ oy 032 o 8

_Bls . sle _.
qu—-’55|]5'fg%+m( )= 0,952~ 1.27194 V.
—\T'W""'(UP t‘t)’o: sy = 521 V') VTL‘-’%I&)‘Q:.— nv:‘-ﬁKSV.
Thenwmdt 4 o, VIC avithy Vor = 13V, VoL == 13V,
V=2V, Vo= -586V . Efﬁ‘fog{/% k2 i,
Ao skt Ahe VTC WW%




Np =0 i two cantos
- G V=V omd

Vg ="V lCL:
2-0 _ 0-(l5) , 0-E19)

o

LY R 12
’151/ Qe T, /Ub:’-%l—( And U =Vq:

kel l%0+__Q ous) Twozqﬂh

%MLMMOMM. Fix R,/IOIL/Z/ Ham , R, =100k
amd Ry =20 W (e 260 kn).

9.3 @)Wt AZ=0  amd Ur :Vm:@/@%D

" 5% _ we mpant Phe
’JJ"I W % /lmuzl-bLAJtL‘s
< IJ.. Iz_ AM@&W

Thys, plf.;z,,%V{m‘ Vip W,w/ Kp=3Ry.
USLRI- 10 L, Ra= %0 KQ.
WVTC%MM'

Weth a5 =0 we have_
VooVr , Vo ~Vr _
K3 K

VT“O Leﬂmgz
\TT ‘EVDD MVLH 2%9 8‘%@ Rz «-'23 L‘W’V




) = -V-I?D "'v-r _ v'[' -VrL . .
with o=y ae have Ry let{;MX

Vo= W M‘LVTL’“JE;’VDD (e Ri=0.3Rs. Use
Rf}fzﬂ,‘i [00 ld'l,[ R =%0 kL,

@)mmmuwpaumwmw,

[i""_. R(100.50¢) = 100 L2 x exp [tt000 *
(/313.71-1/298.2)] = 6.65 wa. Thw,

a wjoratuns. chamge of 0.5°C mean. 100°c
velue Vee /2 = Vee 6.65/(6.65 +6 115) =
3.6 %1072 V. . Gowmect a posistor R, be—

WQ’ }Aadmm”»; w/wb W:W.Zx[o‘ég

Vee . Sanee Vop = Vo £ Ve ) am
. - ) '
R/l (R3+Ru(2) IM

Rill (Ry+Ru (2)+ Ry, Voo = Vi, ot 4o,

6M5/2 _ ~3 .
¢ 572 + Ry vcc = 1.2x|o VCC\ %MX

v&te!iab; Re2 U0 L. To palibrate,
came Vo 7o Sadt . They , set the




~to e L)

-5 |

Vo=t (W3+0T)= £ 5V, o brips mhenmu
V(2 = £ BV, L.e. ahomver V= 210V,

9.16

(a) o L ())N:1}()7P: Z/;:OQ—

P " MML
0, fam mram
W ZUy=Up.

Ny = ]()4«(:1+% :4};:

.
L5 o= - _"“18."6!0 L




L 2 20

Perfom &W@WW) A,schmvﬂ
il V= Ixlo’ir. Pa=2/10) flp=?/5,
@P’(”N > d«osmt.q}e, M;aok > %»ﬁ,
mwnw(mwm\&@@
Vo=+Veok =L 10V Wp= + (Zle)o= +kV.
For Ve=—1oV, 4)“p:_—~4\/wm/mﬁwe\7n

%Mffmammm‘aﬂaﬂl %']ns Ao

VrL. (——-‘O ~l-Clo) (V= —2.8V=-Vip,

lo
The 'tMskrr&l/ weduor of A ape Tr=¥)

W= T 1 b mA.
o (V)

Vr/




2.\

QU: OVEN '-"'7 ng;-' 5\9
Vor = 1o Vi

ag':‘ SAT =2 %Zgow
%1 = q. FV.

v:rL: "{.SV/ VTHT— ]Uv

T




757 = (o) Dy=oN, Dy =0FF, 4, =0,
vy =V = ~5 V. Up ¢HSV:;>~(LR4”) =7 D=
ON, D= OFF 0 =Wy, + 2Rxig =5+ 2R (-5-

fo“z)/r{ ~L ~ [0~ 2V = ~ 15—~ 20t
o (V) %Pﬂ |

o |
“2viv © booe o
N e

Uz

,
™
(V)

& 150- k0 wesistoc
2”(‘0/1‘5@)'5’“ —4V. We thus hant two mses:
’Ui‘? ~1V,omd 47 <-4V, Vp>-4V =27 =0,
ol V0 <=4V 2 Dpflo + 15150 =~ Vr (10 %
Np= -V -1V.

() Revemig, he divrelepobarility e




b Up =0 for g <=1V, Ausl Up=~Vp =1V
fon V7 AV VG ame an ‘

‘U%(V) 4)‘3\(\0
\QN
. -4 P
| L ~1V/V

0¢ Voigp £ 10 V =7 R= 50 WL (mre 44,9 k1),
R
Ny < Vosamy 7 D=OFF 2 W=V =2V = Vo .
Adbantage - m?,moupdg ébm)/dwa~
Q)B?,:- O?iMr/aaMo% wHon Ar "'fvciq,mp

:?WW‘




1.12 Amﬂf—am; alsobute el
Aok | i wctf»&/f'mw&uﬂan/'
W,%w%% ‘

mwane At it mmm

‘ MWWWM\TM,M—«

mm,e{,a,&aw; o»%ibwv/ (R5=2R).
Moovir, Ao mmmrwumw
OV, me mut /Dt/&j 5V i the
/vw&qi?:w nedion . Use. Re amd +15Y,
/Q/Jﬂ'&,ow\x We. want "‘5:'"025'/26)1'5_
= R=3Rs =6R. Use R=200lkn,
Ko= 40,2 KL, and Ry = 121 k.,




015

1.2%

Vy=10mV 7 Di=0N, Dy =0FF) % = 1 .«mV)'fv;-:-?o

mV; Apy= 2 x (0mV)(10 k)= ?_/q&} Vi= —(26m)
x An] (2x16©) /(202 1675) | = ~ 4719 V-
V=AYV V=1V =3, Wy = = (26 mV)x
An(200 x0®)/ (20 x16"%)] = =599 mV.
Vp ==LV D= 0FF, D20l | Yy =-Vp=4V;

.%: 6\7; (:D&: @_\@‘“‘(U—‘f)/ng:’ ZOO/U{A‘} U:'l =

Wy = A+ 0.599 =599 V.

9.4 Prf,&mmm%ze(,wkzé i omiged
M%«mmm&utw K2 45 omdmtomized
s Ky MﬂWWMg“(’

BA-OR R(4 P -0 .
|y = = [““ R(a-—p] SICON R(h‘[’)j
A+ (A )- [(l——ZP)Jr@r N(1-p)) = 2 Thus,
[0p [[ﬁp")&'&)/ﬁlw ’-3:200}0/ M%/MMJ» belLer
Fham, 800 p,




U 70 > Uy >0 =7 D2=0N amel Dy =0FF =7 Uy
Re/(RitRex®s) =V = Ap= Vo U= 1+ (Rethz)/R,
Uy <0 = Dy =0N amel Dy =0FF 2 Vp, =0, Vo =
€ R3/R2) Uy, ';6123 (R YV = Ay =-Vo/V =
K3 /My . “In eithon cape. , Vo 70 .

(k) Ra/flz,vb/) 1+ @2 1R3)[R = 5 3>
BilRy= 15", Pick Rpz200 L, =300 kR
Ryp=lop k2. A&W: A gt penflane,
meeds wally Hhooe puotched vesilamees. Disad-

W\faﬂdt : %nﬂm s Ao 7 1 VYV
4.7

V70 = Vo= Vr, Ap= 1 VIV 5 Vpco =7 Np=
~(R3RYVT 5 Aw= —a o= ~ 4 VIV; Vo= Wi,




_[f’mlm'; --.—m%\%:;’)) £ 4+2p Ap=1 ch

runiamee Ao tnomen . Thus , o] (Ao ~ AP Lo &
QOOdo < Ftanslonee, mith 17 /Mg{;mw)/ %’“’Wj
WM’I V/Uigmmm&m 2%

m &) V70 2> Vs = ~13V = D, =0FF =
Vna=Vp =0 7 V=V Vr<o=>Di=on
rJP4 - /D-Nz"& /U}?/';O '::7 /U-O :-—(ﬂ?,/{a[>/0-r ol -'l)i-,

| TAws , v = [ ],

(b) Vg =t3V '::? Vao= ’5\// 4]52/::4% \é
Np=2V. Ur=-5V"= Uy.=0 V/ /UB&: 0.7‘//
‘U’o:—l*S’Vt | :
©) Aeblmm?t&»gm : rging bweo
e Aol ppttoness amd, tong. oindl.. sad ~
mnt@gc OA o petiinote, %A}}: 79, w}%_

VgW




Up70 =7 Dy=0N MD;‘-‘-GFF« Vi = Vne =g
= ARy = Lp, =0, =0 == Vp = VE.
Vp<0 & D= 0rF and Do=oN | U = i+ sz/R)
Wy =207 % U= - (Re/h3)Vy ¢ (wrzr/ﬂg)wf =
~1x2UL+ 30 = - VUf Yy, /05 /v;.;
O) V= 2V =27 Uy = 2V, V7 = 2,
V= 2V V5= 2V, A =2V, Wy = - 3\1%;
(TR 4)"9/:—-(91// V== 6.7V, Wy, =3V,
W= 37
@)Ap=i- q?ﬂ%&&mwy&&umf

. A= W5 /o) (e Re/R) = (1605 [R5) =

R Rs/ R Ry 1. Ap-Am= 2~ Rz Rs/RiRs.

'{ATJAMLW: 9 ~ R(-p)2r.(1-p) . Z—-—Z( p)

R(1tp) &P
=$p, andicaling At wilth omm
A Lo, ,éw“/wmlﬁ/‘(gwammﬁﬂo &/,,
1.729 |

Kl ov R Vp Rz Uy Ry

V770 = D= 0N omd D= oFF = WV3=0,
Wy = - (QRIVE ==V, Vo = - (RulR3)5 =
VT,




40_7 D= OFFomd Dp=oN . KCLA
U’b/ﬂg*"fﬁ/mzﬂ’ﬂﬂ = =V /Ry Wy =3V,
(U’é‘:/l)%* lem%/(ﬂfﬂ’ﬁa) = %‘U%:. -*4)’1':. Com—

479 "’{“T:lfl
@o)Aff AV =7 = -1V, Al5=0, 13 =
——l"ZV /\ro =MV, /U'J:""%-V_"‘]qf -}—?:V)
IU':[-.:. 2‘7\/) 4)72/:1):5/2:47; /D'o: +3 V.

?P“f

4.%0 | T 45:7'%9._ 5 'Dq":’-OFF,GMIi P =ON ¢

A\~— '

S

4
'VOSI _L Vbnl

wt W=~V +2Vsy ) Vo= ~AVL -
IANY + [ 1+ AR [(RIOSR) YWps 2 = ~AVL ~2A (U
+2Vos1) + (14 2MVpsp = AUT + (3A1) Vog2 —
A Vs . T A= VIV, Ug =07 +4 (Vs Vosr).

The ewtpub oer cam e an fargear 8Vps .




P AT 47991) 'D[’:-OMW}L;QF;P;

R
J{? Rl AR
l\,\;
>}i:\ ESz
A
P Etl’%
V. 20T 4
" -l vosz,_;

Soferperion, : 1o = ~AV = [AR(R+0.5%)]Vog) +
[+ AR/(RINSR) [V, = ~ADL + (5273 +) Y, -
(z/g)—%ﬂ ’ :.UU"I A"':.L V/V}/% -_;__/D"I’: + ’%"(@V(:Ez,‘“
2Vis1) . The owlials o can e s

gzé?vég. The WWB, ;F\B’ML :

e A=1 V/V/Mjgs, =V, =T .

Vo
4 ,
-4y
el AW
ol i R
>Vt




q.")\ - 23 R»

~15V

Ti7V9 = Q, = 5%t =7 T =0FF -:7'&:;3“;0:17 L'R!=0
2= (AHR3/RYV =7 s =Rz

M} <5 3 Qy=0FF =Ty 20N 2> U =0 =~
/17-:.-(23/12;)4)}_— = N4 =10Ry, (ke Ry =20k,
Rs= (8O LT, R,[:{.QHZ/‘ /»Ml@a’vf/z//@t’ Ry =
WK, Rs—= %.% kL

P\,”ﬂ_ oL V= 45V, Vg =0 =7 My =0PF,
and (Usspl =0V} 50 ,Ndgu(ow) =@ jromel Gisplon)
=4/Tioox1§ e x(10-2.5)1 = .33 kR,

Fa V=25V, Vgn=25V 7 Ma
Sl off ond W= TSV ) 0 ) Vs o) = e0)
A Sasplon) = /[ |54 (15-2.5)] = 2 k., |

For ﬂ)’r—;,o'v/ Vesu=5V QI‘W{ hjf:"‘fi’l':'
5V/ Yd.S%“/Tdslo =1/ {19“&(5‘-25)1 = LthL)

Casplo)|[Visuo) = 2L Pivcsedduiif e similer




,fa/rfwém e ,{?wfwwfb

W (E5V)= 132k, W), (£2.5v) = 2 WY, Nys (o)
= 2R Wy (25V) = (100/101.93 ) (2 5) = £4, 434
T W (2250)= (l0/102) (t2.5)= 2,45 v,
%[0)':0,

, M o md Dy Ny
W& C‘H&‘:,O Ei‘ﬁmh%o; = -Uz.
At vz Wsmkmmw
Ainection | the svieuik Aolds The outs

A Vp = —(Ra/R) Ve i . I Ro >Ry, M,




4,23

Y —
R R
A Do
R +€ > -
"’i’.—é’4 R R -1
- N N Fog{t.me, ,rea,k
Td |
A g AN
Dy D,
. [
e,
1‘5‘@ | AN\ Jr
< | Ds Dy — As g
l + |
n ; CIH._..
oAz, _t_T
Oh2 works M&kawﬁﬁn M’&M,

praks. Oke, aamily -gasin snvnting, ample-
bt WWWS




mgﬁuw{mmtma, D =5 . AL oman-
;}% of s wdl pelwnate otV , Weth R=w
e Ry =0 i, axhewit s fwes a7 = max(
W ), With e /Mf@&‘,d/«m@ M
Ny = (1t /f)xmax (02 /U5 ’Jm
i ) mm«m&o{ (Mﬂ{ e, 1D~
LS pargtameeir petirmed Te ISVI), Ay
ANeuit /3«»07 wo= (R /R)X pim (V7 ,7)3)




§
!
1
!
[
|
i

T —~od ot

‘E!\Q,w.:(, 2 V/V) el f*?,*;}%z . B@Wa#ﬂ}e
mongno tolla e di flnmee. felmern U5y amd Vg
Ammé th Dwcle medde , The dioltr tnt-bhe
fumertd. To puvents 04, Prom satunatin
Auuink the, bl mdle , wne om mg%e
wikth Wy omd drive it i atp-hare with
Wf@ SW, Ao (Jme-zfﬁw&? arouwnd OA,

4 | @) sw=crosed =, = -@/R)-
~1.000V,  As A SW dninvern sw:)“ug/s f‘“ oV to
ISV 1b opem. SW, Q,J\A/WGL AR =15V = lpF
=’-l'5]od Mfuuﬁﬂtmdfc;# Cy , Ahao /caum?r
m,o«i?(mt Jmm.ﬁo_,A’Ug =AQ/GH =15x16" 'Y

107215 iV s0 == 1.00040.015= — 0,985V

() CyaV = T xAT => AUL= ImAx
50ms/ IMF =50mV, Thus, Vp=-~0.985 +
0.050 - -—0935-V:




MV M5, Without mrwmtm\
ma/n/:lreuﬁd Hane Mt: /s =

(A% | @) T/H=-15V = 5= dovel amd_
—3'17_5'5: -DBW)MMLMM/’
més mbich Al e o

mm Cu m W
the Anoots due o foalcage i df:. ﬁz\t.
oV, T ppevides unilyfoedback _anoud
[Uev0iy o m—i{:'ﬂw&g %»o« T Ao S.
T/H="H5V = T = orw md Tp = o
dored . Tha 43 Ahe e, dunin
mhich T, Lleren MM A Ao
Cy amd. T, dis CFMW
M"MJ" aoumd. A, |

(L)';%,cxf L mA i SOFA. TM/

Al/At=B0x 1072 /1092 50mV/s = 0.05

l/u%us .




