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High-Swing Cascode Bias
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M5 is in triode

assume square-law

set Vpss = KV gisat

where K is a function of device size ratios
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hence

[VDss U 1 2
fst > + Vst + VTH2 — VTH1DWD55 = Emz[@VdZSat)

AVry = V12 —VTHL

I5
r=—

2

given
2
r[QVDss + 2V gosat + szTH) Vpss = Vdosat

0 ks on
) L 2 2 2 (k0O rOL
flnd(degat) - D’WD55 + (I’ Wpss +rVpss + 2meS5mVTH)

rVpss — (I'ZWD552 + I'WD552 + zmengTH) 0
i 2V
Vst = MVpssl+ [1+= Ly
D I'WD55 D

given
[] / 10
x1l+ (1+—- =1
O x[

find(x) - % should be 1/3

check

we need Vpss = KIWgis

2 2
NVas = r2Vast

hence

2
Vitsa = Vdosa P
1

2msvTH
Vst = VDssEE—
n D rWDSS 0
g 2V
Vdist = VDs5El—[ﬁl+ l+— +
Jrt O "Vpss [




high_swing_bias.mcd Page 3 of 3

ignoring body-effect:
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Conclusion: large K for insensitivity to process variations and mismatch. Well, we knew that already!



