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IoT applications: a wide range of performance and energy needs
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Video surveillance Smart Camera

Secure wireless communications

Data Fusion

Tracking and Monitoring
Performance/
Energy needs

pW-µW area mW area

Micro Mote M3

15nW stdby
304nW (motion detection)

180nm
Kim, G. et al, VLSI’14

SleepWalker
1.7µW stdby

7µW/MHz@0.4V(25MHz)
65nm

Bol, D. et al, JSSC’13

ARM M0+ SubSyst
80nW stop

2mW@0.85V(30MHz)
65nm

Myers, J. et al, ISSCC’15

TI CC2650 
1µA stdby

6mA (RX/TX mode)

TI, CC2650,‘15

ST STM32L0
0.27µA stdby

139 uA/MHz(32 MHz)
130nm

STM, STM32L053C8,‘14

A flexible System is required to cover energy & applicative IoT needs
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L-IoT : a flexible platform targeting high energy efficiency

A flexible and fully integrated platform covering a wide range of performance 
and energy needs required by IoT applications

Architecture : Always-Responsive/On-Demand partitioning

Design : Ultra low power and adaptive IP blocks (analog/digital)

Technology : FDSOI 28 nm technology brings more flexibility (VBB)

Applications
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L-IOT
Architecture

ALWAYS-RESPONSIVE 

SUB-SYSTEM

ON-DEMAND

SUB-SYSTEM

pW-µW area mW area

Performance/
Energy needs



Cliquez pour modifier le style du titre

| 4DAC 2017 | Austin, TX | June 18-22

Power-Management Unit (PMU) Battery / Energy Harvester

Configuration Management Unit (CMU)

L-IoT : Detailed architecture and main characteristics

Advanced Wake-up features : radio, imager, sensors, timers - controlled by an 
asynchronous Wake-up processor

Advanced co-processing for image and radio digital Base Band

Adaptive security features for authentication, identification and cryptography

Efficient Power and Configuration units - asynch energy controller

Wake-up

Radio

Wake-up

Sensors
Wake-up

Controller

Always-Responsive Sub-system

Energy 
control

AES/
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Wake-up
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Imager
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Wake-Up Wake-Up Power 
Management

Power 
Management

SecuritySecurity

Configurable 
AES/PRESENT

128 bits key

Polymorphism algorithms

ComputingComputing

L-IoT : available HW and SW IPs 

Wake-up Controller

55ns wake-up @ 0.6V

Wake-Up radio

Pdyn 1µW-50µW

Energy controller

Pdyn <1µW – PLeak
<500nW

ULP/ULL memory

Downto 0.4V Vdd

1pA/bit in retention

Distributed Back Bias 
Generator

LDO

Frequency generation
FLL

1MHz-2GHz

Real Time Clock

Pdyn 60nW@1V

Voltage Hopping

Asynchronous service 
Network

Cortex M0+

8.9pJ/inst @0.6V

up to 250MHz

Adequate Multiplier/adder

Back Biasing partitioning

WirelessWireless

Sub-GHz UNB RF 
Transciever
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Summary

A flexible platform suitable for a fragmented IoT market and variable 

performance/energy needs

Architecture partionned into wake-up and on-demand sub-systems

Ultra fast wake-up features

Ultra low power and adaptive mixed-signal IPs available

Ultra low energy and adaptivity are key technologies provided by L-IoT

Mixed-signal circuit integration and global optimization in FDSOI 28nm technology
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