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Overview
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About Powercast
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Wireless Power (over distance)
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Multiple forms of “wireless power”
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Ambient Energy Harvesting
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Dedicated Source – Controllable 
by Design
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Wireless Power Transfer with 
Radio Waves…
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…Simplified
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Antennas have a significant
impact on power transfer

Patch

)))(((
Sleeve  Dipole

Omni-directional

Patch
Directional

Loop
Bi-directional
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Sample Antennas Designs

2.45GHz Tx Array
Gain =43

2.45GHz Rx Array
Gain =12

7.26 x 5.78cm

2.45GHz Patch
Gain =4.9

Beam= 32deg

915 MHz
Sleeve Dipole

Gain =43
Beam = ~20deg

Gain =12
Beam=~90deg
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915 MHz Dipole
915 MHz Short 

Dipole
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915 MHz Yagi
Gain = 6



System Comparison
Achieving Higher Performance with Lower Power
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Wireless Power distribution is 
similar to a cellular network
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Gateway Access Points

Power
Data

Power Power

Vision: Unified Power and 
Communications for a Ubiquitous 

Sensor Network

Power

Data
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The Opportunity – Wireless Sensors
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Applications Benefits of Wireless Power
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Application – Building Automation
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Application – Location Tracking
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Application – Industrial Monitoring
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Application – Rotating Machinery
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Issues with Primary Batteries
in Wireless Sensor Networks

� 9

�

��
�����
	
���

	�
��	����
������

$ ��	��
(�&����
��
(�9������

�
��

$ "�6���
������
�������
	 ����

	�����
�

� ���������
�
$ ��
��
	��		��
	

M
an

ag
em

en
t 

E
ffo

rt

Battery-Powered

$ ��
��
	��		��
	
$ 3���
�����	+�����!���#�	���
$ ,���������:
$ )������
 �����������
��

� ��

�������������

���	

� �����������
��
�!��������


� -������
� 3���
�
��
	����	����

10s 100s 1000s

M
an

ag
em

en
t 

Size of Sensor Network

Battery-Free

Battery
Replacement

powercastco.com 20



Majority of battery life is 
consumed in sleep mode

60.0%

80.0%

100.0%

% Power Consumed in Sleep Mode

10uA

30uA

20uA

0.0%

20.0%

40.0%

1 2 3 4 5 6 7 8 9 10 30 60 Daily
Wake-up Every X Minutes

Transmit current: 50mA
Other current: 30mA
Transmit time: 5 ms
Other time: 20ms
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Capacitor 
Voltage

Power 
Broadcast

Battery-Free Concept

Send power as needed - 1) On-Demand, 2) Scheduled, or 3) Continuously

VMIN

VMAX

Power Output

Sensor Active

22

GND

Sensor Dormant
“Zero Stand-By” Power
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Battery-Free Reference System

P2100 Powerharvester™ Module

Front BackSleeve Dipole Antenna

Simple “2 wire” hardware integration for any RF module

Integrated, 915 MHz

High Efficiency

23

TI eZ430-RF2500T

CAP-XX GZ115

Low Power

Small Form Factor
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Powerharvester™ Module
P2100 – 915MHz, Charge & Fire

• High Conversion Efficiency
• Internal Charge Management
• High Sensitivity
• Configurable Output Voltage

Features

• 50mA Output Current
• Capacitor Overvoltage Protection 
• Internally Matched to 50 ohms
• Low Quiescent Current (<1mA)
• Simple Integration
• Small Footprint
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Energy Storage
Choosing the Supercap Value
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Energy Available

Capacitor Value
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DC-DC conversion 
efficiency

Capacitor Value

= required load energy
GZ115 cap size = 0.16F (measured)
Stored energy   = 22.7 mJ

VMIN VMAX

C = 7.02E/e e» 0.82

C = 8.57E
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TI eZ430-RF2500T

Start-up and Data 
3.70 mJ @ 3.3V

26Note: V1.5 Software 
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P2100 Charge Current
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Energy Harvesting Performance
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3W EIRP Patch Antenna Transmitter
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Reference System Summary
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Reference System On-Going Efforts
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Summary
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Thank You
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