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For the eirouit shown in Fig. |, bet 8- = 3 k0, B = 1 kY, Sr = 100, Fogon = 0.7V, Fosgan = 0.2 ¥, and Early voltage ¢, =
<2, Four bias conditions are available: (A) Ky =50 ki and B =50 k0 (B K =80k KL, fp =20 kiL, (Y B =20 k0, Ay =
B0 k€l and (D) Ry =70 kL, By = 30 kL,
{13 Which bias condition{s) could be chosen such that this civcuit coukd be used as a voitage amplifier, (5 5 ¢ )
(21 Which bias condition could provide the maximum allowable ovtyput signal swing for a valtage amplifiee? (5 5
(31 Which bias condition(s) could be chosen such that this BIT is operated in saturation region. (5 & + #1i% 28)
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For the circuits shown in Flg2, lot &y = 600 kY, ;= 400 kG, Rp = S kO and Re = | kG, 2.0 = 100 PASYE (WIL), =15
prr'l en, Frp= 1 %, and ¥, = e, such that the MOSEET is biased to have a drain cumrent I = | mA. Consider three
amplifier configurations A, B, and C as shown in Fig, 2(A), 2{B), and XC), respecttvel'}r.
{t) Which configuration could provide the maximum voltags gain A, = w/'v? (3 2 Please specify the value of A, (5 44}
(2 Which configuration could provide the minimum owtput resistance? (3 4) Please speaify the value of 8., {4 %)
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For the op-armp phase-shifter circuit as shown in Fig, 3
(1) derive the trapsfer function 7{s) and find the corresponding zero and pole, (9 %)
{2) find the phase-shift at ey, = /RO, (2 4]
{3) if the inpwt frequency = 10° Hz and C = 1,59 oF, calculate the raquired values of & for phase-shifl magnitudes of 30°,
G0, 1200, and 150° (4 403
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A ring oscillator of 5 inverers i5 construcied with the basic matched CMOS inverter. The transistor paramelers are Y=

Vip = 0.6 ¥, puCo = 100 HAIVE, 10,Cor = 40 ANVY, (HIL), = 1.2 umA08 pm, (WILYp = 3 pr0.8 pm, Cov = 1.8 fFipm, Gy

={.5 [T/pm, and Ca = 2.5 fFF/um, Curis neglipible.
{1y Ifthe voltage supply Vo =33 ¥, estimate the equivalent load capacitance and propagation delay of an inverter

stage, and the vscillation frequency of ring-oscillatar. (12 5
(2) 1f the vollage supply ¥op is reduced 10 2.0V, what would you expest the oscillation frequency of ring-osailialer (o

become? (3 4}
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Consider threg amplifiers A, B, and C a3 shown in Fig. 5f
aperated in saturation region and of the sRme size, C,
MOSFETs" transeonductance. Megleat channe] length m

ak (bl and 3(cy, respectively. Assume all MOSFETs are
= 2Cu, Cx is infinite, I, = Iz =13, and I/R iz much smaller than
cdulatten cffect and body effect. The gain responzes of the three
amplifiers are as shawn ig Fig. Srd}. Let the [ow frequency vellage gain (VaVi) of the three ampiifiers are A1, A2, and A3,
The -3dB bandwidih of ths three amplifiers are f1, 2, and (3. Which statement is correc?

(5 &) (MAT>A2>AT (B AI»Al> a0 {C)AZ>A3 = A1 (D AL>AT> A2 el Al = A= a3

(215 #) (afl=>f>p MIR=n=p ()2 = f1=1 (@i =frorf| (eyfl=f1=11

(5 &) Adjust I, I, and Ly such thar the three amplifiers have the same voltage pain. In this case, assume al]

MOSFETs are operated in saturation regien, which

amplificr has the lowest DC power consuniption?
(a) Amplifier A (b} Amplifier B () Amplifier ¢,
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Censider three circuits as shown i Fig. 6. Assume OPA is an ideal eperational amplificr (gain = =), the saluration vorltags of
OPis 10V and 0V, Vi, = [V la 1 v, FnCad WL = o Corl WL Yz = pnCou Wik)upy = 8 mAML, Vima v
(1) (5 4} Which statement could be corect? () Vol = vo3 (b) ¥o2 =vul () Vol = vou2
(2 (5 %) What kind of feedback is utilized in amplifier Fig, &(b4?
{2} shunt-shunt (b series-shunt (=) shunt-seties (d) series-geries
{3} (3 %) What kind of feedback js utilized in Fig. 6{c)?
(2) shunt-shunt (b) series-shunt (c} shunt-series (d) series-sorjes
M3 Ve=2 (ai4y 3V eV @7V I ERY
(3) (3 s¥) If OPA gain = 100, gy is the tranzconductance of M3, 1n Fi
adjusting W/L of M3, which approach could be wseful?

{3} reduce the channel langth of M3 while keeping g., unchanged (%) reduce the channe] width of M3 wihile
keeping the channet length unchanged (¢} merease the channel

Figute & ()

g. 6(c), 1o increase the outpur itnpadance Ra by

width of M3 while keeping channel length tnchanged.
10V 10 10V

Vo1 Wal Vo3

Figure & g} Flgure 8 {b} Figtire & ()
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