10.3.8 Transistor Sizing
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Figure 10.16 Proper transistor sizing for a four-input NOR gate. Figure 10.17 Proper transistor sizing for a four-input NAND gate.
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10.4 Pseudo-NMQOS Logic Circuits
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10.4.1 The Pseudo-NMOS Inverter
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Figure 10.19 (a) The pseudo-NMOS logic inverter. (b) The enhancement-load NMOS inverter. (c) The depletion-load NMOS inverter.
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10.4.2 Static Characteristics
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10.4.3 Derivation of the VTC
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10.4.4 Dynamic Operation
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10.4.6 Gate Circuilts
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Figure 10.22 NOR and NAND gates of the pseudo-NMOS type.
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10.5 Pass-Transistor Logic Circuits
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10.5.1 An Essential Design Requirement
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10.5.2 Operation with NMOS Transistors as

Switches
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10.5.3 The Use of CMOS Transmission Gates as
Switches
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10.5.4 Pass-Transistor Logic Circuit Examples
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10.5.4 Pass-Transistor Logic Circuit Examples
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10.6 Dynamic Logic
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Figure 10.33 (@) Basic structure of dynamic-MOS logic circuits. (b) Waveform of the clock needed to operate the dynamic logic circuit.
(c) An example circuit.
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10.6.2 Non-ideal Effects
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Figure 10.34 (a) Charge sharing. (b) Adding a permanently turned-on transistor Q, solves the charge-sharing problem at the expense
of static power dissipation.
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10.6.2 Non-ideal Effects
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Figure 10.35 Two single-input dynamic logic gates connected in cascade. With the input A high, during the evaluation phase C,, will pa
rtially discharge and the output at ¥, will fall lower than V/,,, which can cause logic malfunction.
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10.6.3 Domino CMOS Logic
froo # Domino logic
sl = N-type dynamic logic + inverter
>o$ = Cascadable gates
= During the precharge,
A o— X->VDD,Y->0

fz: e = During the evaluation,
Y->VDDorY->0
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10.6.3 Domino CMOS Logic
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Figure 10.37 (@) Two single-input domino CMOS logic gates connected in cascade. (b) Waveforms during the evaluation phase.

12/5/2007



