Digital Electronics ~ Spring 2016 Final Exam 06/24/2016

Name: ID#

tnCox =200 uA/V?, 1pCox =100 pA/V?, NMOS V7 =0.4 V, PMOS Vyy=-04 V,

Saturation current Ip=(1/2) pnCox (W/L)( Vas-V11)? ; gm=[2unCox (W/L) In]Y2;  ro=[1/( Alp)]
1. (10%) Find Ry of the following circuit.
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2. (10%) Determine the W/L of the figure that place the M; at the edge of saturation. In this

case, the edge of saturation should follow Vps= Vgs— Vi
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ANS:

Ve =+1V, drain voltage must fall to Vi —V;, = 0.4V for M, enter triode region.
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3.(10%) Ip=1 mA, (W/L), =5/1, (W/L)1 =10/1, 21 =01V?% 2, =01V?, calculate Roue
Rout = (1/gm2)‘ | (roz) | | (roz),
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4. (10%) In Fig. 6.42, what is the current when Vgs= 2V7 and W/L=10/0.14? Find the

region in which the device operates. [ Vps > Vis— Viy—Saturation, Vps < Ves— Viy—Triode ]
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1.142 mA
Vos =Vop —IpRp
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=1.23 V.

Since I, =1V, =17, . the device operates in the saturation region.



5. (10%) Calculate voltage gain, RG=40kQ, ID=5mA, 11=21,=0.001V ", (W/L); = (W/L); = 300/1.
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6. (10%) Transistor with W/L = 360, R, = 50Q, power is 20 mW, find voltage gain (Vpp =2 V).
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Solution p=20mW;F,,, =2F ::rmax_f=}—r=lﬂ'm..!3|.
L = 3
We know gm=,‘(2;f“f,:.x?fm='l.||r13=i3'|:||:|x1|:| 360x10x10"" =0.03798
We have 4= IR*- ='!'|53:|Sﬂ =065
1L g 263843

Em



7.(10%) For the square root amplifier, Find the expression for V/,,+in terms of V.
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8. (10%) Derive the expression (Vout/ Vin)? [ Xc1=1/(sC1) ]
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9. (10%) Calculate output voltage V..
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10. (10%) analyze the function of a circuit and verify its function mathematically.
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11. (10%) Find the output voltage of the following circuit in terms of V3, V5, V3 Ry, Rs Rz, Re
Re
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12.(10%) Find the small signal gain of the following circuit. (Assuming 1=0) (10%)
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