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1. An OP AMP is used in the circuit of 4-bit digital/analogue converter (DAC) shown in Fig.1. D3~D0 are digital signals with logic “1” of 5V and logic “0” of 0V. Please find the resistance R1~R8 to make the output analogue voltage V0 to be: V0=-(1/3)[ D3 × 23 + D2 × 22 + D1 × 21 + D0 × 20 ]V (15%)
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                                    Fig.1
2. A two-stage amplifier shown in Fig. 2 is designed as shown below (IC = 1mA, CL = 1pF): 
(1) Determine the overall low frequency small-signal gain (vo / vi)

(2) Find the 3-dB frequency fH of the amplifier.
(20%)
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                                    Fig. 2
3. Fig. 3 shows a CMOS common-gate amplifier with active-loaded, Q2 and Q3 are matched, μnCox(W/L) = μpCox(W/L) = 4mA/V2, and all transistors have |Vt| = 0.8V, |VA| = 16V, and the bias current I = 80μA. Transistor Q1 has χ = 0.25 for body transconductance gmb. The vsig is a small sinusoidal signal with no dc component. Find the value of Rin and the voltage gain vo/vi.
(15%)
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4.                              Fig. 3
5. Fig. 4 shows the enhancement MOSFET circuits. The MOSFET threshold voltage VGS(th) = 5V , and as the Gate-Source voltage VGS(on) = 10V, the current is 6 mA. Calculate the labeled current and voltage ID ,VGS , VDS . (20%)

Fig. 4
5. For the Zener diode network of Fig. 5, determine the range of RL and IL as shown in Fig.5 that will result in VRL for being maintained at 10V. (10%)

                           Fig. 5
6. .Fig. 6 shows the op-amp circuits, calculate the output voltage Vo  (20%)
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                                  Fig. 6
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MOS


μnCox = 100 μA/V2


Vt = 0.7 V


Cgs = 0.5 pF


Cgd = 0.3 pF


VA = 50 V


W/ L = 100














BJT


β= 100 


VA = 50 V


Cπ = 0.2 pF


Cμ = 0.1 pF
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