O Common-mode DC feedback = common-mode feedback load
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DC Stability (2) <,

[ VirginiaTech

0 Common-mode DC feedback = common-mode feedback load
] What could be an issue in this common-mode feedback load?
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DC Stability (3) <)

O Apply buffering first, then common-mode DC feedback (why?)
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Active Loading S

\

O These topologies are for single-ended output.

Differential output Single-ended output Single-ended with active-loading
(passive loading)

Single-ended with active-loading
(passive loading) (by resistor sensing) (by mirroring)
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Some Comments On Applying Virtual Grounding

O When can we apply virtual grounding in differential topologies (and when can't)?

AV

\

N

Ve s ML (4Y%)
T.\@im.n\ .

Vv - W\*\( A\.f.\,\\w
:.Qalﬁ.-\

—9 Cault 2pry virfuat
@wv.\;& A\\\\ekﬁ\\A

. \\I\Hﬂ
@ VirginiaTech ECE4220 ANALOG IC DESIGN, FALL 2012 / 11

Invent the Future



1 V¢

O Assumethat Rp K1y, = Zg = :
” Imn 12
Uz, = o= Top

1

O There is another current component in the output due to active

loading: PMOS will sense V, and create i.

I3 = GmpVx = i X Qsﬁwb

. total currenti,= iy +i, +iz =11 + mNAw + msuxuv

T v, Uy Zp1  Zo2 A Hmp uv

H- NQN ..0.‘0‘0 N‘IQ: ..0.000‘

=5 T = =Zy |l =Top | :
out Yout ol AH + .Qﬂ:ﬁhbv > m‘.ﬁH ¥ .@:ﬁhcv s

Note: z,, is divided by (1 + g,,,, Rp ) due to active loading effect.
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Active-Load Source-side Impedance Calculation G.v@

+_x ‘oo [ Assumethat Rp KTy, = Zo2 = =

= Imn
¥ _ﬁI_X

Iy = GmpVx = .QS:.Q:%NUQH

SV = (i — mavﬁcﬁ = maAH - Qizbiﬁzwdbﬁoﬁ

>v,=vp t (il — .@3:35%0: = maﬁﬁoz + ﬁouv - A.Q#S?Q:beﬂov + .quzﬂczvﬁ.
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L 1+ A.Q*::.Qzﬁhbﬂeu + .Q:Sﬁc:v
1 7 TontTop e,
- ot Rpr
Apply test source here ! gmn et gmp™tD op :

This is a little bit involved expression. But most cases of active-loading,

they use PMOS rather than R;, , which will simplify the expression
(see next page).
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Active-Load Source-side Impedance Calculation (2) t)

Replace R, with PMOS

Apply test source here !
Oz, =7~
Lt Imn Tont9mpRDTop
Uz, = 1
02 —
Imn
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common-Mode Rejection Ratio (CMRR) (/)
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Power Supply Rejection Ratio A_umz_d &)

@.S@E&@ ECE4220 ANALOG IC DESIGN, FALL 2012 13

nt the Fut



Power Supply Rejection Ratio (PSRR) @3)

Do suppey vegectin Latio (PSR +)
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