Electronics II, Exam-3, Spring 2025
Department of Communication Engineering, National Central University
23 May, 2025, Prof. Dah-Chung Chang (E1-311)

(20%) The transistor parameters for Q, and Q, are Vg, ,(on)=0.7V and A ,=90.
The parameters for Q, are V,.,(on)=0.6Vand S, =60.Assume V, = forall
transistors. Find the resistance R, such that I, =0.5mA.
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(20%) Assume M,, M,,and M, are identical, and the transistor parameters are
V,, =0.7V, k! =80uA/V? and A, =0. Design the NMOS circuit for their (W/L) ratios
such that I, =0.1ImA, I, =0.2mA,and 15, =0.3mA.
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3. (30%) The parameters of the transistors are Vin = 0.6 V, VI=5V

Vip=—-0.6V, kr: :1OO,UA/V2, k;) = GOILLA/VZ, and An =4p = T

0.02V 1. The width-to-length ratios are shown in the [@) R - (@)
figure. The value of Vesq is such that Ip; = 100uA, and ] e I_‘__l M, '
M; and M are biased in the saturation region. Determine '

the small-signal voltage gain Ay = vo/vi.
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4. (30%) The NMOS transistor parameters are V., =0.4V, k' =100uA/V?, 12 =0 and
the PMOS transistor parameters are Vi, =—0.6V, k| =40uAIV?, A, =0. Design the
circuit such that I, =50uA, 1, =0.12mA, 1,,=25uA, 1,,=0.15mA,

Vgp,(sat) =0.35V, and V4. (sat) =0.35V .
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