ECE 2100 Lecture Notes 4/16/03

o HW # 23, due: F 4/18 Ex5.17 - Ex5.23 e
Stu Review for Fnal a0 /20 3:30 pm HW # 24, due: M 4/21 Ex5.24 - Ex5.34 417103
al-von, ' Ex 5.28 Ans: ...128kQ, 192k, ...
HW # 22, due: W 4/16 Ex5.9 - Ex5.16 May need for Ex5.33: Vpp= 5V, V,,= 0.8V
Check assumptions, esp saturation on 15 & 16 HW # 25. due: W 4/23 Ex5.35 - Ex5.39
Spice #53, due: F, 4/18 handout HW # 26, due: W 4/23 Ex5.40 - Ex5.48
Current mirrors, continued
We have an equation to solve forl, if V 59= V- Rglp butnow.. oo |
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Common drain (source follower) biased with current mirror

p.416
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To find R, zero vy, then you'll notice thatv,, = v, , S0 by the same type of analysis used ong,, /g,
just looks like another resistor in parallel with1/g_, . )
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often neglected

At low enough frequencies that the input capacitance isn't a problem.
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The input is into the gate, so: R =



Common gate biased with current mirror ECE 2100 Lecture Notes 4/16/03 p3
p.414
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often nealected /



N-channel MOSFETs as Rp in CS amp p.419 ECE 2100 Lecture Notes 4/16/03 p4
Basic CS Amp Last time we replaced the Rp with a current source made with P-channel o Yoo
Y. devices and got a good amplifier, But PMOS devices take up a lot of space
b onan IC. -__!}
Fp Try a new configuration using an NMOS with the drain connected to the gate. [; :;, Mot
- |
Y Q, is guaranteed to be in Vos > Ves - Vi Qo
b ) - . (Saturation)
— saturation because Vp = V. ipo v
i Also, it's Vgg = Vps, SO we can i Qq o
. . mA 112
4< <o draw the following familiar curve 1
9 with a new x-axis variable: 4 [; {L" r
L] 4{ ‘i.} o]
-k If | draw the curve with respect to F-
TEE VDD - VDS2 = VDS1 , it will go ]
backwards and can now be drawn —
; on top of the Q, curves: : : : |
D1 YDS2 T VGS2

Depletion-type MOSFET as Rp

The connection of Q,'s drain to its gate
insured that it was in the saturation region.
The same connection will not have the
same effect on a depletion-type NMOS.
Because these parts have a negative V; ,
Vp must be -V, volts higher than the gate.
This is not a bad thing, because now we'll
get a current flow even with vgg = 0. That
means that we can tie the gate to the
source and simply operate on the vgg =0
curve.

p.421

If I draw the vgg = 0 curve with respect to
VDD - VDS2 = VDS1 , it will go backwards
and can now be drawn on top of the C;
curves:

This look an awful lot like the PMOS load,
but it's a little bit strange because of Q,
body effects.
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1 VDS1

Notice that the new "load line" curves up. Its non-linearity will
nicely offset the inherent iy vs vgg non-linearity of the Q.
This results in a very linear transfer characteristic and an
unexpected sq root in the gain term. Too bad the gain stinks.
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