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1 Common Mode-Rejection Ratio
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Find v, v, and v, in the following circuit. Assume that |vg| of a conducting transistor is approximately

Q2:0N = Vi = Vg, = 0.7V
Vegs = Vg — Vgy = 0.7 — 0.5 = 0.2V = Q,: OFF

5-07
1K

Q1:0FF:>I“=0:>[

= 4.3mA

Iz =

Vey = —5V
Iy = Ig = 4.3m4

V., = (1K)(4.3m) + (=5) = —0.7V
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Jl
Use half-circuit concepts to determine the differential-mode and common-mode gain. Neglect r,. r,, and r.
Calculate the differential-mode and common-mode input resistance.
Ve o . .
e The b-M- Half circuid is : The &M. half-cireuit looks like:
éRC R éR(- Regge= Re ] EZL_ Since Rg =<0
V\i, Am = O
Re,, = 2E Rig=®
——o o—y add p-3
Vot Va2 » Resistance
_T_ _T_ Adm =3—mgc'ﬁ_
3 — [+ g,,.REm
°—| Q Q |—0
Vi ! . z Via _ Im (Re %J
£ - I4 gm R
1 AWy L T3
) B Similarly,
_VI.'I.'
Ahmad Tavakoli Email:atavakoli53@gmail.com 9
Jbd ,L L BIT Lol ouiss o gy
. Via e cealie 6o b
1 = ng Ty Caoglilo 5l (40,5 Jlaid po
. Via\ _ Via
2 =9m (—7) = _gm7
L. Via
L=14= gm7
iout = i4 - i2 = 9mVia
Rout =To2 " To4
Vout = iout(RL I Rout) = gmvid(RL I To2 I ro4)
Vout gmvid(RL I To2 I ro4)
Av == = gm(RL I To2 I ro4)
Vi Vid
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Determine the voltage gain of the circuit shown in Fig. (a). Assume A #£ 0.

Jlo

)

Solution Drawing the half circuit as in Fig. (b), we note that the total resistance seen
at the drain of M, isequalto (1/g.3)lr03l/7o1. The voltage gain is therefore equal to

m3

1
A, = —gm (—llfosllfm)-
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e Assuming A = 0, compute the voltage gain of the circuit illustrated in Fig. (a).
Voo
(‘JD é
o V, o—=*
M . y M3
vin1 °_| M3 My :.II_0 vinZ
Q
P Vout1
é,sm q:)'ssz Vint o—[5, M, M,
() (b)
Solution Identifying both nodes P and @ as virtual grounds, we construct the half circuit shown
in Fig. (b), and write 4 _ B
! 8m3
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st Assuming A = 0, calculate the voltage gain of the topology shown in Fig. (a).
ol
Rpp
2
Vout1
Vin1 o[, M,
Rss
2
(@ (b)
Solution Grounding the midpoint of Rss and Rpp, we obtain the half circuit in Fig. (b), where
Rpp
_ 2
Ay Rgs 1
2 gm
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