ECE5220 RFIC Final Exam, Due: 4PM, 05/10/2012 (Thursday) Name: éa/w{’ﬁ"“ Grade:

1. Inthe mixer shown below, DC characteristic of the NMQS, M1, is set by square-law

characteristic, i.e.
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Assume that Rs << 1/wCgs and NMOS has only drain thermal noise current, i.e., no gate
induced noise and parasitic gate resistance. The drain thermal noise coefficient is . S; and
S,s are ideal differential switches driven by ideal rectangular pulse trains whose duty cycle is
50%. R_is noisy load resistor.

R=500 Q
& R L
‘ . C.=1pF
VITLO VD
b ) O | 1
LLLLLLE]. 8 /$e |LLLLILLT .
; H i é
t=0 Tw=1ns t=0
Rs=50 Q2
[ My =300 cml/z\/-s .
V=Vpscosamst Co=1 pF/cm _ v o B >"‘/Uﬂ)
52980 MH2 wissslots G ez 0
Vos-Vyy=0.3 V L
7 ry:G;__St 2 4}“ {’,\' £ .»é'% { D"))
J L] (.
Vi =V pimCOS it a=0.9 =
fimm=1opzo MHzm 8=0 (no induced gate noise) 3 ‘7/ P o

*You may need this series expression for question #1.
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