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Nanotron Technologies, GmbH

We do RF...

Located in Berlin, Germany

Developing “Chirp-RF” IP since 1996. &

14 patents issued/pending - @ &

35 Employees, with emphasis on chip o £-’§ &
design, embedded networks - | &
Launch of nanoNET & &

as first product in 2004 i @

Key industry collaborations provide -

systems integration and application Key Investors: |
development resources * Accera/MVV (Mannheim)
Active in IEEE 802.15.4, ZigBee and » Danfoss (Nordborg/DK)

other standards bodies (1SO, ISA). * MyQube (Milano/l)
Contributed “Chirp-RF” IP to IEEE. * Micronas (Freiburg)

Nanotron 802.15.4a now adopted as * PolyTechnos (Munich)

IEEE draft standard. « Zouk Ventures (London)
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50.0us cm_ 700mVv,
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Received Signal Strength technique:

|
) & ( C A*
) 0
) 9
I

Chirp it.



# "
# "
# "

> (H%"$*

ABH A
BA=H A
A% H A

'S % .
II$ )
8%"$ !

rananotron

EEEEEEEEEEEE

Chirp it.



rananotron

TECHMNOLDODGI ES

[ [
? % &'& '& %" . ! I
& & ' 9 "A
? = & 8
= 7 " : A
’) l & _ min ! &
(1} @ - mn A 8
[} - I I 1 OI A
? 2 - = A
- A
& : &
& 7 % &'& '& A



Fw’r @ dBm

1

Atten 16 dB

.1| 1;

hfe i A R 'w‘

||_|I E: H ]_EI 1A |'H_'

)
et

e ) ~ |'—-'l‘r-|
1 F'“- ||| IF I.-'IlﬁlI

L
f

H|

pan lHH HH“

-3 |‘ Hl l-iEru

> nanotron

T E C HNOL O G

8 17

?' !

8"$
I)& _ ||!||45 97

? 3 C ;n n &O$

Chirp it.



rananotron
T EC HMNOLOGI I E 8

? 4 3 0l
20 -4 & 7
2, 1)0l48C=

2 | 8"

Chirp it.



ananotron

Ml .'_ 4.'..'.!: I.'.H“
FH’r -5 dBm Atten 5

Center 2.442 GHz Span 108 MHz
Res EH 1 MHz toweep 5B ms (4801 pts)
Marker Trace Type # Axis Flrn |:|Iitu de
1 1 Freq 2.3955 GHz clBm
2 1 Freq 2.4835 GHz "': I- ¢ dBm
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Position determination by Angle of Arrival (AOA) tech nique:
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Position determination by Time of Arrival (TOA) techn ique:
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al Verfahren
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Synchronized

Unsynchronized

No Infrastructure

Infrastructure Infrastructure

Key Applications High-volume Industrial & medical 1st responders,

logistics asset tracking security, gov’'t, BAN
Location Accuracy Highest Highest Highest, relative
Battery Life Longest Long / on-demand Long / on-demand
Tag Mode Beacon, TDOA SDS-TWR SDS-TWR
Tag Implementation Tx-only option Tx-Rx Tx-Rx
Capacity Highest High High
Reader Cost/Complexity Higher Low N/A
Install Cost-Reader Sync Highest Medium Lowest




RSSI TDOA SDS-TWR
Accuracy Low Highest Highest
Tag Mode Beacon Beacon Two-Way
Tag Implementation | Tx-only Tx-only TX-RX
Reader Complexity Low High Low
Reader Sync No Yes No

IEEE 802.15.4a defines ranging modes in Annex D

Gives semiconductor and system manufacturers freedom to choose a ranging
mode to suit their application

IEEE 802.15.4a enables portfolio of tag solutions from beacon-only tags to
data-rich sensor tags
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The Chirp waveform is flat in time and
frequency domain simultaneously

Even with reduced bandwidth, very good
TDOA ranging accuracy is achievable

Chirp gives good results even in multipath
environments which are very difficult for
RSSI-ranging

Due to such issues, many experts tried and
abandoned RSSI ranging

Chirp-based pulse edge arrival accuracy
using well-known principles re-applied gives
the highest accuracy per MHz

Therefore:

correlation Function

Normalized Autot
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CSS enables accurate TDOA location-aware ICs
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= Normal distribution for distance estimate, 49 sytabo
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Distance GPS [m]

Outdoor Ranging Precision
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Full hardware support for link distance estimation . Two modes:
standard and increased accuracy

Multi channel FDMA, channel bandwidth » 22 MHz

Full-band mode, bandwidth » 80 MHz

Immune against Doppler Effect

Rx Sensitivity — 93 dBm @ BER = 103 and nom. conditions
Data rates : 2, 1 Mbps & 250, 125, 62.5, 31.25 kbps

Regulated RF Output Power between -33dBm to O dBm

Low power consumption, optimized for battery operation/energy
Supports external PA to increase output power

Integrated MAC controller with FEC, CRC, automatic retransmission
and acknowledge, automatic address matching, integrated fast SPI
Interface (32 Mbps)

CSMA/CA, TDMA
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