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• My name is Sudeep Mohanty

• I am working with Espressif Systems since 2021

• I work on Espressif’s IoT Development Framework – ESP-IDF

• I am part of the IDF Core Team

• I work on FreeRTOS and low-power CPU and peripherals



AGENDA

• Why care about power consumption?

• Basic concepts

• Power Modes in ESPs

• Espressif’s advanced Low Power offerings
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Basic concepts – What is power?

P = V x I

• P is the power in watts (W)

• V is the voltage in volts (V)

• I is the current in amperes (A)
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Basic concepts – What is power?

• Most devices measure power in terms of “current consumption”.

• Microcontroller manufacturers publish this data in their data sheets.
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Basic concepts – How to conserve power?

• How do you “reduce” power consumption?

• Decrease voltage
• Power down

• Clock-gating
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Power Modes in ESPs

ACTIVE MODE

• All power domains 
on

• All peripherals on
• All functionality 

enabled
• Maximum power 

consumption



Power Modes in ESPs

MODEM SLEEP

• RF analog circuitry 
powered down



Power Modes in ESPs

LIGHT SLEEP

• CPU paused
• Internal memory 

retained
• Digital peripherals 

optional
• Continue where you 

left off



Power Modes in ESPs

DEEP SLEEP

• CPU and internal 
memory off

• Digital peripherals 
off

• LP CPU and RTC 
peripherals can run

• Restart app



Power Modes in ESPs

WAKE UP

• Configured before sleeping
• Can have multiple sources

• Not all sources can work from 
deep sleep

• See TRM for chip specific info



Deep Sleep Demo
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Advanced low power options

AUTO LIGHT SLEEP

• Based on “FreeRTOS Tickless Idle” 
feature.

• Automatically puts the chip into light 
sleep.



Advanced low power options

Dynamic Frequency Scaling (DFS)

• ESP will scale the operating frequency opportunistically.
• Frequency can range 80 MHz and 240 MHz

• Frequency scaling depends on “PM locks”



Advanced low power options

Low Power CPU

• A separate 32-bit RISC-V 
coprocessor

• Can run independently when the 
main CPU is in Active mode, Light 

Sleep or Deep Sleep
• Can control peripherals like 

GPIOs, UART, I2C, SPI

• 20 MHz CPU
• 8 ~ 16 KB RAM



Thank you !
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