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CMRR=>20 flog W [(1/a1) = 601 4B
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"8 The it e mll oo b o 1 VI J0he
(2).and (b). %W%mem

Ww.ﬁemwba%/%%m@wwﬂm

o lofhe)

@)Wﬁm o =L - 1% 19.17, ag=- ’_f’ﬁ)/iﬁc

& Boe= - + (1+e) Ve = 6ﬂrrc>Am -£= 4P—L;0' =Ly,

CneR=20 10 1/(Ifo50) 48 4B " 9”?
= Of“flymﬂm M To OA) /rmm?o Amae ek dne To 0

WM/‘MWM Ok« =05, T,OKX()" W=
10 m/‘ e = - (l- >/|”1—IC ﬂ/'::cr———* /()b(,/lfg;c( {+1+_L)
> Acm= | [Ti = /5000 VIV, CM/&IZ‘;Zﬂ,ﬁoa/l/(!/Ema) 4B
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Therdelancs 4 () and (k) ane Swall Wﬁm Aodm
R 2 Al asts. W Thunfan meed onby To Somd A st
&G/b(//lm/a‘t//y/*om Tﬁ&ﬁuwww ﬂ/wy% /UEM//M
dnd aan. Welh o shovt-onewct bood, 0A, urfl pstam o v/
W emem 2, =0 0L Ay =07 VI, pot oam/mrﬂa,atﬂé'

by e W( ) () A=co, £=4L =0.04.
R R{i-¢
g , 91? "F :,M V., R(/ E)(b‘
Ry 4 +R('57 /lf
J'L [ OM-’—-’U},M9
M qn _ E/Z
“RsT Rs

/s
CIMRR= W“X Gy Loysv= 3

_|’
-
e

) £=0, p=10? VIV - (’bi ) T=A =500

Ug= [—B”Ucm‘( I%/>l%mj iy O/UZMﬁF:?A’am:O?CMM——OO.

© 2015 McGraw-Hill Education. All rights reserved. Ch. 2 — Problem solutions — Page 32 of 47



Ung=Vpy = Up =5V +5 pomwt mV—,

| Vit -

Vg =Vpgy + Ra— R‘,;mz: 5V = 5 pmiat eV +
G
10

o (——10 MWW): W~5?005th‘f;
Vpp= 5V +5.005 adwt V'

Vyz =Np3 = R‘:{:RL%L.: 2.5V +2.5025smat V;

Vo = %z;. (’%2 *Ué|)= 10,01 piwt VS,

2,40
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2.4 | ap = a35,-Vop = Ay (Vpy~Vhi) —

A2 (Wpy-Vivz) = a[(Vpr= Vpy) "'@'m ~Vne)]
=a.[Vp - R0 /(Rg+2R3)] . Thio 26 of The,
ype W = a,(/u},-(sfar, , P> Rg [(R6T2Rs).

LA fom Protlem 2.3K, Br=1/Ar=Y/
/v wwmwpﬂ:w/ﬁ_fl/zo V/V. We

WaOH’ WMM
Q(;A"A'I’(’DUL AM
T

a0, 05/ maxomum. cdevation
A . Thw, 100/a tfr £0.05 % Qr % 100X
50/0.05 = 109' VIV Akewise, ag 7 i)t VN,

2.4%

. K =

~" R 1 R :
S . U= (1Hgr0) Vi ;
R\{&b n3 Vo= ’U"Q,: Ne-Us
Rilz Rz &/2.
U _
Ry M&’\F},
() pr—

B> (14527 (w2,
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_Z_i*j ® Wﬁm ;
N s R
| | 2
=(l+-%~%)4fm + £ Vgn

(b) Witk 15 parsstons, & cam e
w 0.0%. Since twr i vk LemThan 100,
e cam. wnle CMRR 7 20,4og, (0ofo0k) = 68 d B,

Vi =Vpy =W 5 Vnp=Vpo = U Applying WCL:
_ V,-Va,. ’17;--‘1)—0:’7)7-’01+’l)%—7f?._
Re = Ra R’ Ry Re, 2,
Aaumém'bum—— ;x?mntw‘ ng fawuﬂ/ 'Sair(‘me/s
V-V _ o - U=V2 ’U—I‘VL_ SOIV‘
R T TR, TR, My
R Rz R2
")5 '6""“” %=(l+'§"+2'§';)(ﬂfz’-1q).

) Let Rg=Raa+Rep ,whore Rep =
0k . An@ib'wulfb , Re/Ri=1,
20 Mot A= 2(1+ B2 /Rs). 10 € A£100 =
5< (1R [Rg) 450 = & & Ry /Rg <49,
Re=0+Rap = B2/R., =49 Rg=10+Rgp
= R, /(l0+Rgp) = 4. 5‘7&"&“‘3, Rgp =889
(e 83712, 1%); Ry =g Rgg SU3.5 k2 =
Rl (me R == 43.210, 1%6)-
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9. %6 (@ Thbo»}o m«rs kar. Upy ::'U;H 9'!)"1)
ﬂ)’NL:»ftpra'U'Z. td'/n):b,bt‘ﬁﬂp W%D’t‘z.
Summindy s T qs

Vo -Uz + qﬁ"f"rz. + Vz-Vz _

TR Rq g -9

Uz -7 V-V , 0=V
V3= V1 4 + - =0 .
R Rs R

hmimalont T A awlboctin§ gines
Vo= 2 (14 2= ) (W-77) -
() Lt Rg e 10-k2 pod i sones
mith & ppmstance R, Thw,
2(1+ &)= 100 > R=4ar,

Z(HT()—EF;): 0> R=4 Ao+s). S"’L'"”’}’)
K= 833@&4«»{, 88112, %), R=¢435 ]Jl(m
W39 kR,1%).

2.41 W,cafv«cdbt &) e efon chent
W;tdC, ‘\EBC'T’WY“P‘L%) Q&‘;’Um:‘.
Ty, U =Vpr =y - Mowovin, the

OA5 4y AJa, = (H— Ri/R2)Vy. = *%L’Wo +(17 gl,) vy «
Thw, 4ro:(|+%)(4r?,-—1ﬁ).
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A=14Re (R falRy= A-L ) Ri/R>= 1/ (A-D)

- 1+ /R o = U
Ve BRe T A frp €

- I 2 _Re
IU'O(’- H_H‘R‘L/R-l KH—'—Z—;)'U';C —izl v}’l

A
- A _[-_A v
T l+Afa [' A—W’c/a:J rC
A

= Ve =Acem UL
AQ+H )+ (1= VA e ¢

emer =45 = a (i) + A+ ) 2 Fa

Smce m A<a . W&Rw% seethat
e oo o < A

CMRR % & | ﬂmo;fk.
5
A=l VY 2 g = [-L10°] - =19.9948

Jooo

A=loV/v = dMﬂﬂ‘w'; 1 5 dB 7110%“6/

0
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LY g 2 2 18

(@)S;\MMR d[ 3213 >w/meexpect7f7hlfl‘4ﬁ o
To Sratve LA 2o o Adm, So Aclon 2141812210 VY Ve
ToMz‘lw mmwﬁwm dnitot thom mrith

2//!000) k= 9('4' ) ( ’Ié*—l—&)'ffﬁ;
9

1(*‘|0‘H’0+ %)A/IC -?)4 = -/‘7 =k

CMRR=70 fog I0/(4/500) = 54.9 45

() Ve = Upp = Ve 2 41y0=0, ”m/”wce'L& of the
4~mmmﬁmm/&wnw,%f/{/wm C/W/lﬁf/m’ﬁ%a/oa/ae/

pc = - ’gnr-u—(
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Whom e 1000” suritehes ane closed ,

| o—F look- 1oL yppo = l+2——-——ﬁ‘+f2*'z".
¢_,_:/ 0A3 se RitR24+RA =
1y oY% massea.
e, Whow Ahe “ 100"
: oo = switches ane closed |
S o= 1+2 —urBe
Ry - 2 R~y
oo - 2 Rtll, =QqR5HU9.5 Q.
oo . Ry Coml:l.lf\,wu?3 W
o _~ 3 Ro = L 5k,
P When the “10” switches
are dowed |
T o e 212252\.123-1- l

L R=9R +islk . Combining «Ote,\ols
RozUsk .amd R =45ole. Smmqvizinf))

Ri= 4ok, Rz U5k R, Ry = 4512, Ry=1ker.
ML than vesistovs = loolkea,
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N ownatun ond = Vo= 4% 100 (V-0) + 0 V.
"B gwitches closed 3 A= (1245 )x100 (9, 7) +5 Ve

© 2015 McGraw-Hill Education. All rights reserved. Ch. 2 — Problem solutions — Page 40 of 47



L52| @) Letthe sujputs 4 OA and Ok be-

M%z WM~

%f-(‘*“«') %~ [(“E)V“%%v‘]

. ‘U" -Vt ‘.
kCL: 49 = V‘Rf’—-} “l'?z" Elmmihéxfdbz,

oV [, ks ‘IB Rs R \_ Rz ¢
LO--E.[H' Ru Ry (H €Y E’;] VLx
Rz ARz — R\QK/RL& Ve 2a le‘f H f

R= 3
m,mmk R+ Ra = Rils/Ru asaes
LO'J‘(("Z'V)) R= '—BS'L—
(lo) Vst R"'f RL} /Kl;’o 100 kn-) Rg,:Z.OO kﬂ,

prod Ry = W0-2=498.0 kiL.

(C) %%Mmmmmwbvﬁd, He
/D“wﬂa%,bbmmw M«mwuz)
K, # 0. Rammwwnwg,wl mher. Rz,ﬂ3)M
RQWMMMM, R meﬂgm (YWI}WWPJM

2x10°x948 x1g™> _
Ro(”"""‘)' 10% = L.00] -(105):0 qqq)i/([05K1 ()o|) =440 k0.
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+ .
'v‘@‘

——

Vi-Uy , VeVt +'U‘:~,—'U‘1 —0
9 Rg 10

ViV, V2 M-Vt L |
RG 10 w S

Sofm /%‘L Ay %N!KA
V= G 102 (% 12)- m(%f& PAd) - ke
Lo = @:‘q—"’k F e, Sublating Vi Goves

10 =2 (4*-%)(’“3:‘“) .
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.5} @ \/r= An/R\,A|=i+223/RC\- Simce.

v 2, Ra, I/k most vavyy
Rs R Rig OAs ovey e |00 ¢ 1
+ amL Since
Rea Ry ?; - he
Ras Raa . A1, mpose
. . o  2< A, <200,
3
(\E o__fA y g Lof The“} 2
2 = _ 3
200 'HZO“‘RGB’

2=1+2m%—6-;- Soa&mc}((aﬂe,% |
R5=50.25 k2 (ure 49.9 k_n_)} o
Rap= 0.505 ke (e Q9 LT) . Whew A =2
wewant VR =2/ = LAV =7 R= 2k
Use the Howlomd. encuit with
R= Rz =100 k@.amd. Rap= 2. Then,
Rop = 100-2 = 9812 (mre 9. 6L ) . Now
Wi, of ook i Lle 2. (ke Rp=loke
Ao beon A safe nide  amd. Rig= 9573
K. 3WMAMM) Ri=R2= ool R,
R =10k pot, Rig= 95.31e2, Rop=91.6
KR, Ryp= 2,00, Bz=Uq.9 KR, Rop =
00 kJt , Rep=899 L1,

(‘O) Let V1 =Vz=0V LomA. M

Ria anva 'FC(S.Z-‘\'
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155 ) with it 15 Fif 2.3, et wand
2 RyRy/R, =10 VA =10 k. Lob Ry =Rp =
0,0 kL . Tham, Ry= 10/2 = 5k (e 099 k2,
1%)s Mo, Ry =t 49 b,

2.56 @) Lt Ry= ISKL. T/LQM/

sV _ Ra 0.00392 ,

’ O\= 100 15 \5,000 . 15,000
1+ +

100 R,.

o A lﬁuﬂds R, =
0 o (151+ 12222).

Sihnﬂm?(mot

= witkh R=10k0

,amll//)o?mm%/ b«:)/\hmﬁam DXLQAO R,=25.8K,

?,'5. 0.392
O S e (o)

‘I'."léV; which cowesronds t a_0.4°¢ evrov.
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2.57| () KCL,ngtﬂzko o m[wib medes:

Veee-W_ Vw0 Veee-%__ Yo, 7o,
KEZ\ " Re, * Ro ol Ri R(H3) Re

P = (Ro/R) RYEHY 'Vol{r.&e, dividev:

T [ROSJR _ ]
B /R, +R, ~ R1
| - | |
RO+S)+R2 R\ R |
Ry REM)R.?; ‘*E;’_(‘*’r{" TF&')
s ) Ee . ;tl - . <
(1 B )+ & fM
R S .
Vo = ~5= Vegr - ?
0T R K %+(|+-%_)(\+8)

, -— _a_% 8 a
/fgl:g% TR Veer (+ Ri/RA+ Ri/R

(5) TRe outpoit of OA > = - ECE Dy
Wﬁ’o’n‘. Vo = -—(ﬁz/R)’U’Z, —(ﬂz/ﬁ;)v,éﬂ:.

Blimimating V7 | W = (Re/R) Ve -
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1.58 Q«vw‘,m Im A Wm&w o;?

M bridog . Thun, Ri=2.5/2= 125K . Lt
Ro=%0 s omd R= 10040, both 1% . Then,

—p_l00 > Ac
O‘l-A?_x\?.',‘o 2,5%0.00%92 =r A= 255 V/\.

259] (@) Let dgrp=1Imh, So Ri= (5 K2 Then,

_ R
0.1= T5go5 15%0.00392 DRy = 255 k Q.

(o) Use the pome
Aod. C«MM%WALMm Eza«.«ffa 213,

2.60] oimeo ‘\fN"‘lYp ,'ut{o&ow: Hat the

VRE,:S

\TKeF Vo _ VIZZT- Thun, Vy=-
R[‘I"RCH’s) Rl"’@

T&L&‘SQAAW arwy,?mv/-\mxﬁm]g,
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Design with Operational Anplifiers and Analog Integrated Circuits 4th Edition Sergi o Franco

| Ve
1 1 01
2.5V T 28} Ay f Az

Lot Ri=Z.43 kR, T%m, AT=1°%C = Avy,=
floo/(100+2430)[#2.5%0.00392 = 378.58piV.
D0 =(Rey /R3) MV = DAV = Ry /R = 2643,
Vse Rs =1, Ry = 257 K2 ai sonien mithy
a 50k . Lokt fZg’: 3.3 MJZ/ 2@ =|(00-

I(.CL = 3. ‘5sz To calibrode. :
'T\" Ood X6 &m’lfo =QV.
Wn,U& T= l00°C, ,a,d{)wa": Ruy %r\‘\ro =(0.0V,

2-(72 ‘\);;1 = ’U?_-.,‘ fmd P2 ___OV

Vpy = “[R(lf8>/rz-llv,1a:, Vo =~Re [N /Rt
o/ R] = =R {Vgr/Ri (15)/R\ TV Y, ..
o = @l/ R'>\TR€F 0.
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