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Transistor bias voltages:
Diff pair:

pmos

1.23547

1.24451]

diffpairout

nmos

1.24451

~ 1.7 w=20
l":H— ﬁ )

1, 970.862

n:l

nmos
589.423m"|
vb1 792.8m[ _w

208.4m

The gates of NM2 and NM3 are biased at 1.7V. Voltage source V5 is setto 0 V.



Cascode :

pmos

141739
745m{

849m,

deout




Regions of operation and DC operating points:
Diff pair:

pmos T

1.23547 [~

1.24451]

diffpairout

970.862m,]

nmos
589.4
vb1 792.8m
0

208.4m




Cascode DC operating points:

pmos

14240_53‘; }7

0y a0 ] vd
T 141739

’ pmos
141739

{

745m 1

NI ;
+ 603.849m

cascodeout

nmos
603.849m
11 S} (

B | )
453.002m4 95

nmos ’
453.002m
623.5{;4”

, |0
48.0642m, /L vds




Gm calculation: | put a large capacitor at the output node, gave an AC input of 1 volt to the
input transistor and measured the output current going into the large capacitor.

Diffpair measured Gm = 2.18521mS Cascode measured Gm = 392.832 uS

A:7.06269Hz

2.18521mA A:12.5594Hz
392.832uA




Rout calculation: | put an AC current source of 1 A at the output, shorted the AC inputs to
gnd, then measured the voltage developed at the output node.

Diff pair Rout: 5.93492 Kilo Ohms Cascode Rout: 1.09711 Mega Ohms

A:6.59128Hz . A:10.2087Hz
5.93492kV | 1.09711MV
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Diffpair Gm*Rout gain =2.18521 mS * 5.93492 kohm = 12.96904653Cascode Gm*Rout
gain = 392.832 uS * 1.09711 Mega Ohms = 430.9799155

Measured gain through regular AC gain simulation:

I
|
|
|

| AS098SH ABS963 2
12369 L 43058/

Diff pair gain: 12.969 V/V Cascode gain = 430.98 V/V

The gains from both methods match



