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The Research Migration Project is an initiative of FOSSEE, IIT Bombay that promotes the use of
eSim for reproducing published research circuits originally implemented using proprietary
simulation tools. The objective is to migrate these validated designs to eSim to build an open
source resource database.

Name of the participant : N S FARHANA

Affiliation / Institution : Department of Electronics and Communication, TKM College Of
Engineering, Kollam, Thiruvananthapuram, India

Title of the circuit : Design and Simulation of Dynamic CMOS Domino Logic Circuits (AND, OR,
NAND and NOR) using eSim

Theory:

Dynamic CMOS domino logic is a high-speed digital logic design technique widely used in VLSI systems. It
operates in two phases: precharge and evaluation. During the precharge phase, the dynamic node is charged to the
supply voltage (VDD), and during the evaluation phase, the node may discharge depending on the input conditions
through an NMOS pull-down network.

In this project, domino implementations of AND, OR, NAND and NOR gates are designed using CMOS
technology. Each circuit consists of a precharge PMOS transistor, an evaluation NMOS network, a keeper PMOS
transistor to maintain charge, and a CMOS inverter for output restoration. The circuits demonstrate reduced
propagation delay and improved switching speed compared to static CMOS logic.

Reason to reproduce with eSim :

e ¢Sim provides an open-source platform for simulating advanced VLSI circuits.

e Dynamic domino logic circuits are not commonly available in standard eSim examples.
e  Helps in understanding real-world high-speed CMOS design techniques.

e  Enables verification of timing behavior, charge sharing effects, and leakage issues.

e  Useful for academic learning and research-level circuit analysis.

Circuit Diagram(s) :

Figure 1. A Domino Logic Circuit
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Figure 2. Domino style dynamic logic OR gate
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Figure 3. Domino style dynamic logic AND gate
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Figure 4. Domino style dynamic logic NAND gate
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Figure 5. Domino style dynamic logic NOR gate

Block Diagram :
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Result / Output :
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Figure 6. Output of NOR gate Figure 7. Output of NAND gate
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Figure 8. Output of OR gate Figure 9. Output of AND gate



Conclusion :

Dynamic CMOS domino logic circuits do not produce perfectly ideal square wave outputs like static CMOS
circuits. Instead, the output waveforms exhibit non-ideal characteristics such as charge sharing, leakage effects,
clock feedthrough, and dynamic node behavior. These effects result in slight voltage droop, undershoot, and
incomplete discharge levels in the output waveform. However, the overall logic functionality of NAND, NOR,
AND, and OR gates is correctly achieved, and the output transitions remain synchronized with the clock signal,
confirming proper precharge and evaluation operation of the domino logic circuits.

Research Paper/Journal/etc. :

Title : Design and Implementation of Domino Logic Circuit in CMOS
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