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[1] T3 22 2-bit Digital-to-Analog Converter 7} lth. T A1E i) gt &2 @ Hsto] #AE ofgff 1o
YER A 2. (TLEf3zel A B, A 9] #he o &2 onlE Zk=t}. 1:switch on, 0: switch off)
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sol)
B=0,A=0 ¢ w 3|2+ gain=2 %! noninverting configuration ©] =2 Vo=10V
B=0,A=1 ¢ u] 3]=+= 2/3 voltage divider ¢} gain=2 21 noninverting configuration < 7} amp 7} === Vo=20/3=6.67V
B=1,A=0 ¢ ul 3]=+= 1/3 voltage divider ¢} gain=2 21 noninverting configuration < 7} amp 7} === V0=10/3=3.33V

B=1,A=1 ¢ u] 3]=+= 1/4 voltage divider ¢} gain=2 1 noninverting configuration < 7} amp 7} = =2 Vo=10/4=2.5V

7} #oh



(2] tb&3 2o =719 LPF S AAste L 3},

O, 21 <1000 (rad/s)
Anax 1 (dB)
o 21 %1200 (rad/s)
Anin 40 (dB)

1) Chebychev filter 2 ¢ BHE T-dstH™ LB 9| 2= Ao dvpolof h=7}7

(&, BEle] A wEA] ook )

2) 9 BE 9 pole FolA Q 7} 74 & conjugal pole pair & F3Fal, ©] pole pair & W= 2 2} biquad filter

9] transfer function & T3FA L. (¢, filter gain K = 1.)

3) oA 3 2 2} biquad filter ¢ transfer function < o}d&] 139 Tow Thomas T-F& T-d3sl7] ¢ &
e —e"

3 Ry, Ry, R #E FeAIQ. (&, C = 0.01uF o]a filter gain K = 1 o]a sinhx=

X —X

e* +
coshx =

, sinh™(1.9654) =1.4281, cosh™(1.2) =0.6224 ¢]t}.)
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- Fo17 Apax 274 epsilon & T-&HH

& =+/10"™1° _1 - 0.9976 o]t}

- FAH Ay 279 gatH w9l A9 attenuation ©] H A 60 dB o]o]oF stEE,

A(w,) =10loglL+£%(w, / @,)* }>60dB 1w,

pd

o] 18 Y ul, A(w,)=63.37dB ©]3L, N o] 16 ¥ ], A(w¢)=56.33dB ©] =2,

(
ozl Z27& W3Sk chebychev filter & F+@3st7] 913 ok 4 A4 N =18 |t}

N

2)
-N=18 ¢ ], Chebycheuv filter 2] pole $1x& o}z 2Joz & 4 3t}



)+|cos(£ y)) k=1,2...N)

py =, (-sin(E- 2

1
0, = o, )N = 27%1000.13 = 6284(rad /)
&

- A
= © (-0.0872+0.9962)

olt}y. o]l & Q7F 7H¢ 2 conjugal pair = P13 P18 o2&
,

P1&P13 > 2=0. 17440) =>Q=5.734
Q

- $-2]7} 93l 2 #F biquad filter ¢ Transfer Function -

w,’ ~ 477 -1000000
(s—P)(s—Pg) s°+1095s+ 472 -1000000

TransferFunction =

3)
- $-2]7F F&soF & function & low-pass filter o] 2.2 &2 vV, 2 3},
o of,
1
Vip () _ QRIS ~ QR
V. (s) R SQR’C +R

1
Vi sc_ 1 gn.
Vi (8) R sRC

QR 1

Vi
§)= P = .~ ey,
Popno () = SQR’C+R SRC

Vi @ Vi Aleleli= B=1 1<l negative feedback ©] 1o == ZA closed-loop function A¢i= ofej ¢} 2T,

QR 1
A () STQRICISRC QR B R2C?
I QR S’QR’CZ+SR’C+QR . 1 1
+ 2 32 2 S+ S+ 2,2
s2QRC +sR’C QRC~ R%C

L 42?.1000000, Q=5.734 ol==

R=16 KOhm, Ry = QR = 5.734*R = 91.3 KOhm, Ry = R/K = R = 16 KOhm ©]t}.

323wy
Ao A Fo]zl FA oA C=0, R, =R = 73] 4 uf Tow Thomas %] Transfer function -
A o]
H o

o]Z Ao th9)ste] Transfer function & -3 A3 =S 3=



[3] Th&3F 22 OPAMP & wH=o1% Filter 7} )

1 —0 Vo

Vin O AN +
R3 l CZ
I §R4

1) o] YEE od type o] FE QA7
2) o] d¥ < le’ Wo S THA L. ¢, EE R;=R,=R;=R,=R:=R, C,=C,=C & 7} s} 1] &

sol) 1) w=0 & u| capacitor = open e ttar g 4= At} o] W R4 o= AF7 221
A dape] Hte % ov 7 Hol Wo=0v 7} @t}
w=w% W= capacitor = short A Ejo] Qo P& +rkxte] Heto] oV 7F HERE Al Vo=0V 7} ).

meka o] 2= 54 T gl Al gain o] il DC F3k9F Fehd] F=3hro A gain=0 <! Bandpass Filter <]
EA4E Zte=g

oF ElE 2 OPAMP ¢

2)
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i —0 Vo
1 +
C

R
AN
Qo woB 317 Y8l 212 Al B, -thAkel Vo Abo]of = voltage divider rule ©] A @2 g,

v,=v.=05Vo 7} Ft} EF x == A +hzto] sk KCL & A9, v _1+ RCSv o AS IS
2RCs
npA]E o 2 x =0 gk KCL & A3l 9] &S ddstd, 9871 ¢

4 ¥ &}= Transfer Function
25
T(s)= RC 5 9e 4 g ol Q= Low Y25 9s 2 g
4 2 gp 2 2 RC
rc® " (RCY



4] & 9o & RC oscillator ¢ W2 F3¢ ¢, 9 o] =27} BAst7] Y8 B3 amp ¢ HA gain K

g Fae

R R R R
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- o7 3|2+ ol 9] block diagram &2 ©@<=38t 3 4= vl (M E Alolo] il F Y3 Transfer Function H(s)

7} loop ¢tell = W S&)

—>——  He) 2> HEs)  ——fR>—L—o Vs

o =7k THE7] flellAl H(s)*H(s)7F -180 =9 #1/dWists doriw Hvh. vhA] wel H(s)7h -90 =9 7w s}

2 o 79 oscillator & A3k}

1 1
SR+ = =
- H(s) = (sc( sC )) _C_____RCL 44
(8)= 1 1 1 - 3 1
R+(—</I(R+—=) R+— s*+——<s+—
sC sC sC RC R“C

Re(H(jn))=0 %! wellA £H(s)=-90 % o]t}
e Re(H(jwo)=0 = W5dhs Foba = WAFIT 0=
- 2LEaL o] ), [H(wo)l=

%o]z, K*H(G o o)|* [HGwo) = 1 ©looF oscillator 7} 322 K= 4 9 o]ojof 3},



[5] TS 3 2E B E5o 93FA L. (¢ diode = constant-voltage-drop model 2 AF&3}H, o] we] Vp=0.7V °]t})
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1) OP-AMP 7} o] H ol 7148 o, 9187 %2 Agte] 54354 (Voltage Transfer Curve) & 121 4] 2.

2) Ri=10k Q0] aL, =/d 9] dnk o

SRS

12

ol A1 2] gain ©] -10, saturation 4 S A 2] gain ©] -2°] HEE R, Ry &S 27 A

sol) 1) Diode 7} AA A 2%S W= Ry, R, A3 22 inverting configuration 7-4F amp ©] 22 vo=-(R/Ry)vin ©] E T}
9% golox=rt AFS Wi 9 tolezo 07v o HYo] AyPmE -wEo] KCL & #H&d (v
0.7)/Rs+Vo/Ro+Vi/Ry=0 ©] 5] @], Vo=-R,R4/(Ry(Ry+R3))Vit(0.7R,)/(Ry+R3) 7+ ¥t}
olgfZ tolo=rt AFE wE olyg tolo=o 07v Aol ZHyglmaE == KCL & #H&3hd
(Vot+0.7)/Ra+Vo/Ro+Vin/R1=0 ©] 5] 0], Vo=-R,R/(Ry(Ry+R3))Vi-(0.7R.)/(Ry+R3) 7+ H T},
7t o] AA ML v=0.7V E -0.7V 7} Ho] tolQET} AR 7] A AE wlolmE, o] ke tiylehd 7t oo
ol A AoNM vy #h& T ATk o] & A7 0.7RARy, -0.7RJR, oIt ©] & EE 54
g e} et

Vo

0.7

-0.7R2/R4
0.7R2/R4 Vin

2) 9 219 gholl Fo17 gain & Y8 R/R;=10, RRy/(Ri(Ry+R3))=2 ©] B2 R2=100K Q, R3=25K Q ©] ¥ T},



