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1. In the amplifier shown below, DC characteristic of the NMOS is set by square-law
characteristic, i.e.
1 w 5
IDS = E-l'tncox_l: (VGS = VTH) .
Assume that Rs << 1/wCgs, all resistors are noisy and NMOS has drain thermal noise current.
The drain thermal noise coefficient is y.
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1) Determine feedback resistance, R, to match input and output impedance to R, and

R, respectively (5pt). ?
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2) Express output noise voltages due to Ry, R, Ry, R and drain current (Ips), respectively,
under matched condition (20pt). You don’t need to calculate them numerically.

—_— Rz
u*v)dhz-h ¢ = '\/ﬂ_} "iI. = m C;’[Zs)
b @ — R
() dve b B - ﬁr.%&:—h:%}:—; - [eartr )
Fr
— — 3y R 1=
Q/w)dwequb,, Vi %J;a,:vpb;‘,,E:Wf(L g,)

() s . s W&)
Qé»-) due € Do = 5 W)‘ Cvlzf—)

- J"}o/—l—/’

/ﬁ ——-'Qg;: ?Kﬂ(&

]



3) Calculate noise factor (F) under the impedance matched condition (10pt).
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4) Calculate THD without feedback (Rg==2). Assume that V=40 mV, (10pt).
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‘ 5) With R, determine feedback factor and Ioop gain (1Opt).R i_ i__c;:
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6) Calculate THD with feedback. Also assume that V=40 mV, (ié;t).
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2. Consider the cascaded system shown below. All interfaces are matched to 50 Q and signal
bandwidth is 1MHz. The required output SNR is 20 dB.
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1) Determine input noise floor and input minimum detectable signal (MDS) of the
system in dBm scale (10pt). Note, 10*log(KT)=-174 dBm @T=300K.
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2) Determine spurious free dynamic range (SFDR) of the system (10pt).
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3) What is the maximum input power that allows no spurious tone? (10pt).
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