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1. A MOS differential amplifier utilized a bias current [=25pA.  The devices have V=1V,
W=120 pm, L=6 pm and 5,C,, Tor this iechnology is 20 pA/V?,  Find Ve, g, and the
differential input voltage v;; for full cutrent switching, (15%)

2. A non-inverting amptlifier is constructed with R,= 100 O and R, adjustable. The op amp
open-loop gain is Ag; =1 O/ [{s+e Ws+2a Y
(a) Find the value of R, that will just place one of the closed-loop amplifier poles at s= —3a.

(3%)
(b} For the value of R; chosen in part (a}, what are the tucauuns of the other two amplifier
poles? (10%)
o
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3. {(25%) A BJT with f=100 is used in the circuit below with the voltage Vop= 0.7V.
(7) Determine the voltage V5 and the transconductance g, of the BIT. {8%)
{b) Sketch the small signal equivalent circuit. {7%)

{c) Find the voltage gain V /V, and the input resistance R, (10%)
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4.{10%)As shown in the Fig. 3, calculate Vo by neglect Rsc (Assuming that op amp 741 is
ideal).
5.£0%YAs shown in the Fig. 3, a voltage regulator is used to provide constant voltage Vo with

maximum outpit current lo=0.5 A, The Vpg twrm-on voltage for Q2 and (33 are,
respectively, 0.6V and 0.7V (at 25°C), respectively, with the WBEE{M}" ==2.5mV/°C

(a) Calculate the miniumam load. (5% )

(b) At what temperature (°C) this vohtage regulator will be thermal shut down?{5%)
{c) Mark the protection clements{5% )
(d) Calculate Rsc by neglect voltage over R2. { 5% )
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6. (a) Draw the structure of a CMOS transmission gate in transistor level with each
transistor as 4-node device{5% )

{(b) Explain the operations if the values of the contro] signal are VDD and Ground.
(10%)



