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1. # B %54 %8(12 4°) Sketch the cross section view of
1-1 (6 43) NMOS biased at saturation region.
1-2(6 43*) PMOS biased at triode region.
You must label the nodes of source S, drain D and gate G; and show the channel length and the
" depletion width in the figures. (Note: the channel length and depletion width near S and D ave
different) '

2. 3 HA(12 4) Find the node voltages V; and V; in Fig. P2. All diodes in this figure are ideal (Vp = 0 V).

3. 41-#;:5(12 %) For the NMOS circuit given in Fig. P3 is biased at saturation region has the threshold
voltage V; =1V, t,Cox = 100 pA/V?, L =1 pm and W =20 ym, neglect the body effect |
3-1(6 43) Find the value of transconductance g, ‘
3-2 (6 43) If the channel length effect voltage V4 =50V, please calculate the value of the small-signal

" voltage gain vo /i .

v . ' 6V 6V

Fig. P2 Fig. P3
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4. s+E (14 &) For the cnrcunt shown in Fig. P4, the npn BIT is biased at forward active mode has the

common emitter current gain g =100, V7= kT/e = 25 mV and Early voltage Va = 60V,

4-1 (7 4¥) Find the value of Rj. } .
4-2 (7 43) Find the value of the overall small-signal voltage gain 0o / Ui

5.' *Jr,e_na(16 \) Figures P5 (a) and (b) show the diode-connected MOSFET and BJT transistors.
~Assume that the dc bias current / = 0.1 mA. For MOSFET, let 14,Cox = 0.2 mA/N? and WIL = 25,
neglect ro for both devnces The body effect is neglect in the MOSFET and the thermall voltage

Vy= 25 mV in BJT. .
Please find the small signal re3|stor Ry, of the each transustor

5-1(8 47) D_lode-connected MOSFET transistor in Fig. P5(a).
5-2(8 &) Diodefconnected BJT transistor |n Fig. P5(b).

Fig. P5(a) ‘Fig.  P5(b)
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6. t+E 2 (16 %) Figure P6 shows a differential amplifier with load resistor Rp and degenerated
resistor Rs. Assume the transistors are matched and with the same transconductance of gm.

Neglect the Early effect and body effect.
6-1 (8 %) Find the differential voltage gain Aq= Vod/Vig, in terms of gm, Rp and Rs.
6-2 (8 %) What the vol'tage gain with Rs = 0 Q? What is the value of Rs (in terms of gm) that

reduces the voltage gain to the half?
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7. s+ #2(18 %) Figure P7 shows a feedback current amplifier. The transconduactance g, of Qs -
and Q, are denoted as g7 and gmz, respectively. Nveglect the Early effeét and body effect in Q4
and Qo. | 1 ‘

7-1 (6 %) Find an expression for the open-loop gain A = ,/l; in terms of gn, of the transistors
and resistor Rp. ' '
' 7-2 (6 %) Find an expression for the feedback factor § = I¢ll, in terms of resistors Ry and RE. i

7-3 (6 5}) Find an expression for the close-loop gain Ar= Io/ls in terms of gn, of the transistors

and resistors Rp, Ry and RE.

Fig. P7




