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Figure 20.38 Wide-swing cascode current source in the short-channel process (good).
Notice the drain-to-source voltages of M1 and M2 are the same.
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Figure 20.42 Using amplifiers to regulate the drain potentials in a current mirror.



DD 'Dl] ﬂck"c”

= | ﬂ_“w M
S w\/mw\ SWING C.M7
|- _“.:I1 ] ;ﬁm—ymi -VL |I od L N \ D C’.— §

> Vi = V
H -\74; - = Vbr.(h_,_q.g @

Frombelow—1 V z
4] hmi__gf

s
Unlabeled NMOS are 10/2.
Unlabeled PMOS are 30/2,
See Table 9.1
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Fizure 20.43 General biasing circuit for long-channel CMOS design ust '
¢ the data in Table 9.1 ¢ shine
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Bias voltages come from Fig. 20.43 (long-channel parameters in Table 9.1).

Figure 20.44 How cascode currents are biased and how they operate.
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