








20 years!





1978







Van Diggelen. A-GPS: Assisted GPS, 
GNSS, and SBAS. 2009



Liu et al. CO-GPS: Energy Efficient GPS 
Sensing with Cloud Offloading. 2016

Van Diggelen. A-GPS: Assisted GPS, 
GNSS, and SBAS. 2009



62 mJ
2.5 mA idle
10 ms

Liu et al. CO-GPS: Energy Efficient GPS 
Sensing with Cloud Offloading. 2016



62 mJ
2.5 mA idle
10 ms

Liu et al. CO-GPS: Energy Efficient GPS 
Sensing with Cloud Offloading. 2016

0.74 mJ
4.5 μA idle
1 ms
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Parallel Input
Standby < 3.5 µA



Parallel Input
Standby < 3.5 µA

15 mA



Parallel Input
Standby < 3.5 µA

15 mA

RF Shielding
25 mA



1.3 g
23 x 14 mm
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15 minute duty cycle:
● 18 µW mean power
● 683 days lifetime 

(limited by flash size)





1.3 g
23 x 14 mm
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