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Wednesday, Feb 22,1995

Today:
1) Speed Limitations in SCF'’s
2) Accuracy Limitations
3) Power Limits

NEW TOPIC - A/D Conversion

\
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Speed Limitations in SCF's

Contiuous Filter

Example:
f, = 10kHz, f, = IMEG
O le=s, = -0.5° ~ f/f, (radians)
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S. C. Filter

Example:

fu - 10kHZ, fCLK = 128kHz
£, ~ 1IMHz
1

T DZn(lMHZ) [1160ns
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Speed Limitations in SCF's

Error \

>

Filter Band Edge
Fixed Op Amp B.W
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Estimate Speed Capabllity in Terms of
Op Amp Bandwidth

Assume 1:clk [18f Bandedge
1 1
2fclk 16fBandedge

t, U

Allow 10 Time C::Lonstants for settling

1
opamp 160f Bandedge

Assume Feedback Factor ~ 1
1
2T[f Unit — I
OpAmp

160
fUmty anBandEdge 30X

For 10MHz Filter, ~300MHz f
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Speed Limitations in SCF's

Actual Behavior Worse
Ron of Switches

Slew Rate Limit

Parasitics !

Feedback Factor << 1 >__

Bottom Line

fynity .~ 100-200 X fpandedq e
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What Limits T?

C,
i€

-+ >
OpAmp

Approximate w/ Simplest Op Amp

| IF C,>> C,
Dl T=(Cy + Cye)lgm

Cq C,

IC. IC
I\

Om @T[fTD

500MHz 030ps for 0.6um Vgs - Vt = 0.5V

Topt U
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Limitations to Accuacy

H(Z) = f(C.,/Cy,) N

Power
1) Costs 4X in Power to get 1 bit of D.R.
2) Lowering V 44 tends to Increase Power
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MQOS, Bipolar, and GaAs f  vs. Year

ft,Ghz

10Ghz |

MQOS, Bipolar, and GaAs f  vs Year

(For MOS, (Vgs-VT) =0.5V)
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