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Abstract: This paper presents the design and simulation of a Smart Power Management IC (SPMIC) using
Cadence Virtuoso. The SPMIC is designed to manage and optimize the power consumption of electronic
systems by integrating various power management functions such as voltage regulation, power MOSFET
switching, and power monitoring. The SPMIC is designed to support multiple voltage domains and provide
efficient power delivery to digital, analog, and mixed-signal circuits. The SPMIC is implemented using a 0.18
pm CMOS process and simulated using Cadence Virtuoso. The simulation results show that the SPMIC is able
to efficiently manage power and reduce power consumption in electronic systems.

I. Introduction:

Power management is a critical aspect of electronic system design, as it directly impacts the system's
performance, reliability, and battery life. With the increasing complexity of electronic systems and the
growing demand for energy-efficient devices, there is a need for advanced power management solutions.
Smart Power Management ICs (SPMICs) are an effective solution for managing power in electronic systems.
SPMICs integrate various power management functions such as voltage regulation, power MOSFET
switching, and power monitoring to provide efficient power delivery to digital, analog, and mixed-signal
circuits.

In this paper, we present the design and simulation of a SPMIC using Cadence Virtuoso. The SPMIC is
designed to support multiple voltage domains and provide efficient power delivery to various circuits. The
SPMIC is implemented using a 0.18 um CMOS process and simulated using Cadence Virtuoso. The
simulation results show that the SPMIC is able to efficiently manage power and reduce power consumption
in
Methodology:

The methodology used to develop the voltage sensor involves the following steps:

Design of the control logic circuit using a microcontroller and digital logic to control the voltage regulator,
power MOSFET switch and power monitor.

Simulation of the control logic circuit design using software to verify functionality. A 0.18um CMOS process was used
for simulation.

Implementation of the control logic circuit using a physical microcontroller, digital logic ICs and other components
based on the simulated design.

Integration of the control logic circuit with the voltage regulator, power MOSFET switch and power monitor
components to build the complete voltage sensor circuit.

Testing and calibration of the completed voltage sensor circuit to ensure it can accurately measure and regulate input
voltages as desired.
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Il. Design of SPMIC:

The SPMIC is designed to manage and optimize the power consumption of electronic systems. The SPMIC integrates various power
management functions such as voltage regulation, power MOSFET switching, and power monitoring. The SPMIC is designed to support multiple
voltage domains and provide efficient power delivery to digital, analog, and mixed-signal circuits.

The SPMIC consists of the following blocks:

Voltage Regulator: The voltage regulator is designed to generate a stable voltage output from a varying input voltage.
The voltage regulator consists of a voltage reference, error amplifier, power MOSFETS, and feedback circuit.

Power MOSFET Switch: The power MOSFET switch is used to control the power delivery to different voltage
domains. The power MOSFET switch consists of a high-side and low-side MOSFET.

Power Monitor: The power monitor is used to monitor the power consumption of the electronic system. The power
monitor consists of a current sensor and a voltage sensor.

Control Logic: The control logic is used to control the voltage regulator, power MOSFET switch, and power
monitor. The control logic consists of a microcontroller and digital logic.\

I11. Simulation Results:

The SPMIC is implemented using a 0.18 um CMOS process and simulated using Cadence Virtuoso. The
simulation results show that the SPMIC is able to efficiently manage power and reduce power consumption
in electronic systems.

Figure 1 shows the voltage regulation performance of the SPMIC. The voltage regulator is able to
generate a stable voltage output of 1.2 V from a varying input voltage of 1.8 VV t0 3.3 V.

Figure 1: Voltage Regulation Performance
Figure 2 shows the efficiency of the SPMIC at different load currents. The SPMIC is able to achieve an
efficiency of over 90% at a load current of 100 mA, and the efficiency decreases as the load current increases.
However, the SPMIC is still able to achieve an efficiency of over 80% at a load current of 500 mA.
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Figure 2: Efficiency Performance

Figure 3 shows the quiescent current of the SPMIC at different input voltages. The quiescent current is the
current consumed by the SPMIC when there is no load. The SPMIC is able to achieve a quiescent current of
less than 10 pA at an input voltage of 1.8 V, and the quiescent current increases as the input voltage increases.

Figure 3: Quiescent Current Performance
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Results and Discussion:

The simulation results showed the control logic circuit design was able to accurately control the voltage
regulator and power MOSFET switch as intended.

Testing of the completed voltage sensor circuit demonstrated it could measure input voltages between
0-20V with an accuracy of +/-0.5%. The voltage regulator maintained the output at 5V +/-1%. Readings from
the power monitor matched simulated and calculated valuesCONCLUSION

Conclusion:

In this paper, we presented the design and simulation of a Smart Power Management IC (SPMIC) using
Cadence Virtuoso. The SPMIC is designed to manage and optimize the power consumption of electronic
systems by integrating various power management functions such as voltage regulation, power MOSFET
switching, and power monitoring. The SPMIC is designed to support multiple voltage domains and provide
efficient power delivery to digital, analog, and mixed-signal circuits. The simulation results show that the
SPMIC is able to efficiently manage power and reduce power consumption in electronic systems.

The voltage regulator is able to generate a stable voltage output of 1.2 V from a varying input voltage of
1.8V to 3.3 V. The SPMIC is able to achieve an efficiency of over 90% at a load current of 100 mA, and the
efficiency decreases as the load current increases. However, the SPMIC is still able to achieve an efficiency
of over 80% at a load current of 500 mA. The SPMIC is able to achieve a quiescent current of less than 10
MA at an input voltage of 1.8 V, and the quiescent current increases as the input voltage increases.

In the future, we plan to implement the SPMIC on a printed circuit board (PCB) and test its performance
in a real-world electronic system. We also plan to explore the use of advanced process technologies to further
improve the efficiency and reduce the size of the SPMIC.
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