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© 1.Fill the blanks with either 0 or o. [6 pts, each blank 1 pts] '
~ (a) An ideal current amplifier has its input re51stance Ri.=___ ,and output tesistance,
- Ram= . O ' '
(b) An ideal operattonal amphﬁer woﬂ]’d‘]ifoﬂldﬁ*“"
____output 1mpedance and _ bandwidthl

. voltage gain, ____ input impedance,

2.For a saturation MOSFET, how the trajs nglu tante, Zm, changes for, the followmg '
condttlons‘? [8 pts, each blank 2 pts] .
(a) WiL is doubled but I, remains constant. gg will
(b) Vgs— Vru is doubled but Ip remains constant. g will
. (¢} Ip is doubled but W/L remains constant. gm will
(d) ID is doubled but Vgs — Vru remains constant gnwill

3. In Fig. 1, assume Q, remains at active negio aﬁd A 7 . F111 the blanks with e1ther
decrease or increase. When Rg become Ja;:ger emh gain (Vou/vin) , input resistance
Ry . ,and output remstance Roud) _r—. [ﬁ ts, each blank 2 pts] - '

! 4
" Fig. 1 ._m.;
4, In Fig. 2 D; and D; are 1dent1ca1 exceﬁt the e 3 saturation currents are IS; and I,gg, '

. respectively. (a) Determine the current ﬂowmg through each diode, 'Ip; and Ipy, in terms of -
- Iy, Isyand Isy. [8 pts] (b) What are the diode currents if Ig = 4 J5,? [3 pts]

5. If the electron den51ty in pure silicon, n;, is equa1 to 1.0.x 10' eleetrons/cm A pn junction
employs doping levels of Ny=2.0x 10"5 cm” and Np = 5.0 x 10" cm™, where N, and ND
are the acceptor and donor densities, re tlvel,)[__Determme the majority and mmonty

o carrier concentratlons on both sides. [ l .
by
_ 6.InFig. 3, R; 2 R2 Assume D; behavF X
' ideal switch with a turn on voltage of,(L Vino—e R‘ ° Vout
2

Bk
il
w0

2

the input/output characteristic. [6 pts]. -

-

+ Fig:3
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7. Assume Fr= 25 mV. An NPN trans:stor,Qi, has ﬁ =100, VA =13V, and the followmg IfV

Ic(mA) 0.26
(a) Find the voltage at point X in Flg 49 [S—J s] ‘
i;d_:“at ng point. [3 pts]

charactenstlc shown in the table.
Vse(V) | 070 | 0.71 | 0.72 | 0.73 0,74 ] 0.75 | 0.76 | 0.77 | 0.78 | 0.79 | 0.80
0.36 | 053 | 0.77-445 | 78 | 2.50 | 3.60 | 5.34 | 7.85 | 13.0

AR

(b) For the circuit in Fig. 5, determine i jé

Re=1 kG R
Vec=28V

= Vec=2V o ‘
‘.. ' o IE_‘Q" .

Fig.5 -
~the transfer function, Fou/Via(s). [5 pts]

8. Assume the op amp in Fig. 6 is ideal. (@) Derl
(b) What type of filter the circuit reali: ed”:[,i ]:{ts]
. """"““""‘"..J

1.5V "=

 Fig. 4
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9 Determme Rl, Rg, Rp, and Rs for the it 1F i
~ k€, and power consumption less tharl4 W! As L}me 1aCox =100 pA/V VTH =0.5V,;
A=0, and Vpp= 1.5 V. Also, assume Vgg) 1s 0.75.V, (W/L) of M, is 800, and the voltage

drop across Rs i is 250 mV. [12 pts]
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10. Assume M. in Fig. 8 is at saturatlon and ?\. 0. Use Miller’s theorem to estimate the poles
. of the cn‘cmt {6 pts]

Vpp ........,.»......J r.._w.}

1

_@:u Mﬂ

F1g9 = ':

F1g 8

11. Derive the small—mgnal gain vmn/n of the circuit in Fig. 9 if (W/L); = N (W/L)4 {5 pts]

12 Determme the value of Rp in F1g 10 sﬁ-Tl .

at'Trﬁ;]_. Inerf2. [5 pts] _

Fig. 10

13. Calculate the drain current of M, in Fig 711
Vop=2.5V, Rp= 800 Q, Rg =20 ks_iggj




