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Figure 4.53 The CMOS inverter.
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k Figure 4.54 Operation of the CMOS inverter when v, is high: (a) circuit with vi=Vyp (loglc 1 level, or V,,);Kb) graphical
construction to determine the operating point; (c) equivalent circuit. :
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Figure 4.55 Operation of the CMOS inverter when v, is low (a) circuit with v,=0V (loglc-O level, or V,); (b) graphical
construction to determine the operating point; (¢) equivalent circuit.
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Figure 4.58 The current in the CMOS inverter versus the input voltage.
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Figure 4.57 Dynamic operation of a capacitively loaded CMOS inverter: (a) circuit; (b) input and output waveforms;
(¢) trajectory of the operating point as the input goes high and C discharges through Q,; (d) equivalent circuit during the
capacitor discharge. : :
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Figure 4.58 The current in the CMOS inverter versus the input voltage.
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Figure 4.59 (a) Circuit symbol for the n-channel depletlon-type MOSFET. (b) Simplified circuit symbol apphcable for the
case the substrate (B) is connected to the source (S)
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Figure 4.60 The current-voltage characteristics of a depletion-type n-channel MOSFET for which V,y= —4 V and £ (W/L)

characteristic in saturation.

ge polarities indicated; (b) the ip—vps characteristics; (c) the i,7-v,.
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Figure 4.61 The relative levels of terminal voltages of a depletion-type NMOS transistor for operation in the trlode and the
saturation regions. The case shown is for operation in the enhancement mode (v is positive).
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- Figure 4.62 Sketches of the I~V characteristics for MOSFETs of enhancement and depletion types, of both polarities
(operating in saturation). Note that the characteristic curves intersect the Vs axis at V,. Also note that for generality
somewhat different values of |V/] are shown for n-channel and p-channel devices. v




Exercise 4.50
Exercise 4.51
Exercise 4.52




| | | VDD VDD | .“Cu p.d‘ 0& 0\ -

A " aﬂ"‘

PARAMETERS: | )
oy {Rc};}g {2%13}; ,

CCI = 10u
- CCO = 10u
CS = 10u
RD = 42K VDD | N (Rsig) {'C?Q
RG1 = 2E6 i -————-W—w—s A l »
RG2 = 1.3E6 SR .,
RL = 50K i
RS = 630 R 1Vac
Rsig = 10K == DC = {VDD} )
W =224 | , (RG2} &
L = 0.6u | - |
VDD = 3.3 =0 =0

N,pe Rs nsead ef conshfovont
Figure 4.63 Capture schematic of the CS amphﬁer in Example 4.14. f
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Figure 4.64 Frequency response of the CS amplifier in Example 4 14 with Cy=10 4F and C;=0 (i.e., Csremoved).
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