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Every effort has been taken to ensure the accuracy of the contents of this manual. This manual is based on
Duro firmware version 3.0.11. In case of differences between the manual and the product, use the
information from the product.

Industry United States Statement
FCC Statement

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two conditions: (1)
This device may not cause harmful interference and (2) this device must accept any interference received,
including interference that may cause undesired operation.

Maximum antenna gain is limited to 5.29 dBi for the GSM 850 frequency band, 4.02 dBi for the PCS 1900
frequency band and 6.32 dBi for the FDD IV frequency band.

Industry Canada Statement

Industry Canada Compliance

This Class B digital apparatus complies with Canadian ICES-003. Operation is subject to the following two
conditions:

(1) This device may not cause interference.

(2) This device must accept any interference, including interference that may cause undesired operation of
the device.

Conformité d’Industrie Canada

Cet appareil numérique de la classe B est conforme a la norme NMB-003 du Canada. Lexploitation est
autorisée aux deux conditions suivantes

(1) 'appareil ne doit pas produire de brouillage

(2) 'appareil doit accepter tout brouillage radioélectrique subi, méme si le brouillage est susceptible d’en
compromettre le fonctionnement.

User instructions/antenna/etc.—see FCC section above.

Industry European Union Statement

Swift Navigation hereby declares that Duro is in compliance with the essential requirements and other
relevant provisions of the 2014/30/EU Directive and UN/ECE Regulation 10.
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/ SWI rt Duro User Manual

NAVIGATION UM-110021-04

Duro is compliant with the European Community Restriction of Hazardous Substances Directive 2002/95/EC,
(RoHS 1) and the Directive 2012/19/EU on waste electrical and electronic equipment (WEEE) and is marked
with the WEEE symbol and RoHS logo.

The symbol on the product or its packaging indicates that this product must not be disposed of with other
household or office waste. Instead, it is the owner’s responsibility to dispose of Duro waste equipment by
handing it over to a designated collection point for the recycling of waste electrical and electronic equipment.
The separate collection and recycling of waste equipment at the time of disposal will help conserve natural
resources and ensure that it is recycled in a manner that protects human health and the environment. For
more information about locations where Duro waste can be dropped off for recycling, please contact your
local authority.

California Proposition 65

WARNING: This product contains a chemical known to the state of California to cause cancer.
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Overview

Duro® is a ruggedized version of the Piksi® Multi RTK GNSS receiver. Built to be tough, Duro is ideal for mining,
agricultural, robotics, maritime and outdoor industrial applications. Duro is designed for integration into or
mounting on top of existing equipment. With its cast aluminum housing, this easy-to-deploy GNSS sensor is
protected against weather, moisture, vibration, dust, water immersion and the unexpected that can occur in
outdoor long-term deployments.

Duro Highlights

Centimeter-Level Accuracy

Autonomous devices require precise navigation—especially those that perform critical functions. Swift
Navigation’s Piksi Multi module within Duro utilizes real-time kinematics (RTK) technology, providing location
solutions that are 100 times more accurate than traditional GPS.

Easy Integration

Duro is easily integrated into your application as its sealed, and industry standard, connectors enable easy
deployment in all conditions. The exposed interfaces support varied use cases without integration challenges.

Leverages Piksi Multi

Multiple signal bands enable fast convergence times and multiple satellite constellations enhance availability.
Piksi Multi currently supports GPS L1/L2, GLONASS G1/G2, Beidou B1/B2 and GALILEO E1/E2. SBAS is also
supported.

Features and Benefits

e Dual-frequency RTK GNSS, providing accurate position and solution fast recovery

e Tough, military-grade hardware

e |P67-rated enclosure with M12 standard-sealed connectors

e Raw IMU data stream output

e Future-proof hardware with in-field software upgrades

e Protected I/0O, including two RS232 Serial Ports, 100 Mbit Ethernet, Event Inputs, Pulse Per Second
(PPS) and more

e Durable UV and chemical-resistant powder-coating

e Multiple mounting interfaces

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 6 of 38
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Standards and Certifications

Duro and typical cabling have been verified to be compliant with applicable regional standards for radiated
emissions:

IEC 60950-1

IP67

FCC Part 15B

ICES-003

2014/30/EU Directive

UN/ECE Regulation 10

The European Community Restriction of Hazardous Substances Directive 2002/95/EC, (RoHS 1)
Directive 2012/19/EU on Waste Electrical and Electronic Equipment (WEEE)

VCCI-B

KCC

€ (&) C€ @
@ RoHS
@ RoHS

lead-free 2002/95/EC COMPLIANT

Environmental Testing

Duro has been extensively tested by Swift Navigation, Carnegie Robotics and third parties to meet rigorous
standards. A brief description of the test regimen is below. For more information about testing and test
reports, please contact Swift Navigation.

Shock

Duro has been tested to withstand 40 G and 65 G shock. Duro was subjected to 3 positive and 3 negative
half-sine shock pulses at 40Gs over 15-23 minutes. Duro was subjected to the UUT that included 3 positive

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 7 of 38



S

SWirt Duro User Manual

NAVIGATION UM-110021-04

and 3 negative shock pulses at 65Gs over 8 minutes. The Duro device survived all shocks to which it was
subjected.

Vibration

To verify vibration testing, Duro was subjected to 7.7 G root mean square (rms) per the MIL-STD-810
Minimum Integrity Test Specification for 60 minutes per axis. The device was also subject to 5 G sinusoidal
vibration in a test according to common methods. During the sinusoidal vibration test, Duro was subjected to
Sine Sweep Vibration at 5 G Peak from 10 Hz to 2 kHz with a sweep rate of 0.25 oct/min. Duro navigated and
operated before, during and after all vibration tests with no faults and little degradation of navigation
performance.

Temperature
Operating temperature ranges have been verified from -40 to +75 degrees centigrade.
Ingress and IP67

Duro has been verified to meet Ingress Protection (IP) level 67, meaning it is impervious to dust and able to
withstand submersion in up to 1 meter of water for 30 minutes.

EMI/EMC

Duro and typical cabling has been verified to be FCC part 15B compliant with respect to radiated emissions
and susceptibility to interference.

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 8 of 38
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Technical Information

Physical and Environmental

The following outline provides an overview of the physical and environmental aspects of Duro.

Enclosure

The Duro ruggedized enclosure offers a series of mounting options, making it flexible to adapt to your
mounting requirements:

® Pin Holes/Slots
® %-20 Thread Insert
e Threaded Mounting

The following section showcases Duro enclosure measurements. All measurements are in millimeters

Pin Holes/ %-20 Threaded  Purge Threaded
Slots Inset Port Mounting

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 9 of 38
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Connectors
Duro’s M12 connectors are sealed and industry standard, which balances ruggedization perfectly with
user-friendliness. No external sealing is required to deploy Duro, in even the harshest conditions. Duro has

the following connectors:

e Power

e Ethernet

e Serial

® AUX (second serial and digital I/0)
® GNSS Antenna

The sections that follow explain the signal description for each connector and the cables provided with the
Duro Evaluation Kit. Importantly, the connectors or their respective caps need to be mated to provide sealing
functionality to meet IP67 standards.

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 11 of 38
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Ethernet Serial

Power AUX GNSS Antenna
Power Connector
The power connection provides power input to Duro from a DC source. It also provides a chassis ground pin

and digital input and output.

M12-A/M: Duro M12 5 Pin Male Connector, A Keying

2 3

Description Minimum i Maximum  Units
1 Vin Voltage Input (Refer Power Input 10 12-24 35 Vv
Section)
2 Chassis_ | Signal Internally Connected -- -- -- -- --
GND to Duro Chassis
3 GND Power Ground GND -- -- - --

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 12 of 38
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4 PPS Pulse Per Second digital Output -- 5 -- Vv

signal synchronized with GPS
second

5 EVENT_A Event A Input Signal, Input 33 5 Vin V

reported as pin 0 in the SBP
EXT EVENT message
Evaluation Kit Power Cable (Part#90-M12A5F_DCJ-08-X1) Description
DC JACK M125PF
Center CABLE 1

M12 5P

(Male)

DC Jack

Center

Vin

Input

Black

P s <

Description

Voltage Input 10-35 V

Shell

GND

GND

White

Power Ground

Ethernet Connector

The Ethernet connector is provided as the de-facto standard for industrial Ethernet with M12 circular
connectors. There are many off-the-shelf cables available to mate with this connector. For reference, the

mating cable provided with the Duro Evaluation Kit is provided below.

M12-D/F: Duro M12 4P Female Connector, D Keying

support.swiftnav.com
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Description Minimum Typical Maximum  Units
1 TX+ Ethernet TX+ Output -- -- 2.5 \
2 RX+ Ethernet RX+ Input -- -- 2.5 \
3 TX- Ethernet TX- Output -2.5 -- -- Vv
4 RX- Ethernet RX- Input -2.5 -- -- \Y,

Ethernet Cable (Part#90-M12D4M/R8-08) Description

RJ45 PLUG M12 4P M
1 1 ORANGE [ WHITE
2 CABLE 2 GREEN / WHITE
3 3 ORANGE
6 4 GREEN

Description
1 1 TX+ Output Orange/White Ethernet TX+
2 3 RX+ Input Green/White Ethernet RX+
3 2 TX- Output Orange Ethernet TX-
4 6 RX- Input Green Ethernet RX-

Serial Connector

The serial connection cable is provided to allow serial communication to downstream devices. Note, the serial
connection on this connector corresponds to UARTO on Piksi Multi, which under default settings is configured
to provide only the SBP messages required to use Piksi Multi as a base station.

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 14 of 38
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Duro M12 8P Female Connector

M12 A code Pin (female)

Description Minimum Typical Maximum  Units

1 X UARTO Transit Asynchronous | Output -5 +/-5 5 \Y
Data Output
2 RX UARTO Receive Asynchronous Input -25 +/-5 25 \Y
Data Input
3 CTS UARTO Clear to Send Control Input -25 +/-5 25 Vv
Input / Handshake Signal
4 Event C | Event C Input Signal, reported Input 33 5 Vin \"
as pin 2 in the SBP EXT EVENT
message
5 GND Device Ground Supply GND -- -- -- --
6 12V OUT | 12 Volt Power Output (+- 10% | Output 10.8 12 13.4 \Y
Depending on Vin)
7 PPS Pulse Per Second Digital Output -- Vin -- Vv
Output
8 RTS UARTO Request to Send Output -5 +/-5 5 \Y
Control Output / Handshake
Signal

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 15 of 38
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Serial Cable (Part#90-M12A8M/D9F-06) Description

db9 pin (female) M12 A code Pin (male)
[l 1
BROWN
BLACK
BLACK GREEN
BROWN
GREEN

Description
1 2 X Output Orange Transit Asynchronous Data
Output
2 3 RX Input Yellow Receive Asynchronous Data
Input
5 5 GND GND Black Device Ground Supply
3 7 CTS Input Brown Clear to Send Control Input /
Handshake Signal
8 8 RTS Output Green Request to Send Control Output
/ Handshake Signal

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 16 of 38



.

7 SWi Ft Duro User Manual

7 NAVIGATION UM-110021-04

AUX Connector

The AUX connection on Duro is intended to be used for more full-featured applications on the device. It
provides serial and additional digital inputs and outputs. It also provides both 12 Volt and 5 Volt power output
for downstream devices.

M12-A/F (Duro M12 17P Female Connector, A Coded)

Description Minimum | Typical Maximum Units

1 CAN_L CAN1_L I/0 0.5 0.9 1.65 Vv
2 +5V Out 5 Volt Power Output Output -- 5 -- \"
(0.25A Max)

3 RTS UART1 Request to Send Control | Output -5 +/-5 5 Vv
Output / Handshake Signal

4 CTS UART1 Clear to Send Control Input -25 -- 25 Vv

Input / Handshake Signal

5 +12V 12 V Power Output at 1 A Max Output 10.8 12v 13.4 \Y
Out (+- 10% Depending on Vin)

6 GND Ground for 12 or 5 V output Output -- -- -- --

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 17 of 38
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7 RESERVED
8 RESERVED
9 RESERVED
10 TX UART1 Transit Asynchronous Output -25 +/-5.5 25 \
Data Output
11 RX UART1 Receive Asynchronous Input -25 -- 25 \
Data Input
12 CAN_H CAN1_H 1/0 2.15 2.9 3.3 Vv
13 PPS Pulse Per Second Output Output -- Vin Vin \
14 GND Ground for 12 or 5 V output Output -- -- --
15 RESERVED
16 DI/ Event B Input Input 3.3 5 Vin \Y
Event B | Signal, reported as pin 1 in the
SBP EXT EVENT
message
17 DO/ PV Position Valid Digital Output Output -- -- Vin Vv

support.swiftnav.com

Copyright © 2022 Swift Navigation, Inc. All Rights Reserved.

Page 18 of 38



N

S

swift

NAVIGATION

Duro User Manual

UM-110021-04

AUX Cable (Par#90-M12A17/09+15-03) Descriptions

DBOPF

BLACK

BROWN

GREEN

DB15P F

™ 2
FX 3
GND 5

s 7

P
GND &
Evera 7
DO/ A8

+ S o 9 Il

GND 10 :f
e a o 11 A0
tca- 12 f
e B e

Ench- 14

GND 15

CABLE

M12 17P (Male)

1
2
3
4
5

=~

17

GREEN
JEROWN

BLACK

support.swiftnav.com
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M12 DB9 F DB15P F Description

1 4 CAN_L CAN1_L

2 9 +5V-Out Output 5V Power Output

3 8 RTS Output Green

4 7 CTS Input Brown

5 2 +12V-Out | Output 12 V Power Output

6 5 GND Black

7 14 N/A

8 12 N/A

9 11 N/A

10 2 TX Output Orange UART1 Transit Asynchronous Data
Output

11 3 RX Input Yellow UART1 Receive Asynchronous Data

Input

12 3 CAN + N/A CAN_H

13 5 PPS Output N/A Pulse Per Second Output

14 1+6+10+15 GND GND N/A Device Ground Supply

15 13

16 7 DI/

Event B
17 8 DO/ PV

GNSS Antenna Connector

A TNC female connector is provided to connect the GNSS antenna to Duro. Active antenna is required for
Duro operation and the 4.85 V / 100 mA maximum current antenna bias is software enabled. Active antennas
with an LNA gain between 28 dB and 45 dB are recommended.

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 20 of 38
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Mounting Duro Antenna

The following section will illustrate two scenarios in which Duro antennas can be mounted.

At the top of Duro

Duro comes with a top-mounting GNSS antenna bracket that is easy to install. The following images describe
the installation steps, measurements and technical names for the mounting parts.

£0.00 }—{
4X @ 480 THRU AlL——_/" + ‘\
[125] @ @

3.18
R3.18 TYP STOCK MATERIAL

THICKNESS
( 60,00 )
T EI\ @ 16,27 THRU ALL—«%}}
O (77.00)

(1418 —
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1. The following kit parts are required for GNSS antenna mounting on the top of Duro:

Duro

Top Mounting Base

GNSS Antenna

GNSS Antenna Cable
Antenna Mounting Screw
TNC-M to SMA-F Adapter
TNC L Adapter

@™ "o a0 oW
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2. Proceed to put together the GNSS antenna with the mounting base.

o
Swit

Attach Antenna to Bracket

Obtain GNSS antenna, %6” x 11 screw and antenna bracket.

Thread black % x 11 screw into antenna through mounting bracket.
Thread right angle TNC adapter onto antenna.

Mount antenna bracket on Duro with thumb screws.

o 0o T o

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 23 of 38
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3. Connect the TNC-M to SMA-F Adapter to Duro and then the GNSS antenna cable.

a b

Connect Antenna to Duro

Obtain TNC-SMA adapter and antenna coaxial cable.

Attach TNC-SMA adapter to Duro.

Attach SMA side of coaxial cable to Duro.

Attach the TNC side of the coaxial cable to the antenna. Stow excess antenna cable.

o 0o T o

Away from Duro

Duro Starter Kit comes with a 4 m (13’) GNSS antenna cable allowing connection of the antenna mounted
away from the Duro.

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 24 of 38
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Power

Duro requires a minimum of 5 watts of power for its own operation. When powering Duro, ensure the power
supply can meet Duro’s power requirements plus the power requirements for any downstream devices
powered by Duro’s outputs.

Input Range [\ o] (=1

Input Voltage Range 10Vto35V 1. The recommended voltage range is 12 to 24 V. Duro shuts
down if the input voltage is below 10 V to prevent battery
drain. At 10 V Swift Navigation cannot guarantee that the
output voltage will be met for other interfaces or
applications. Duro will also shut down if a voltage higher
than 35 V is applied.

2. Durois equipped with a reverse polarity protection circuit.

3. Power ground is connected to the chassis internally.

Output Voltages

Aux Connector 5V-0.25A(1.25W)

12V-1A(12W)

Serial Connector 12V-1A(12W)

Grounding Duro
It’s recommended to ground the chassis either at the M4 screw or through the chassis pin in the power cable.
Grounding of the chassis is required to ensure safety and RF performance.

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 25 of 38



N

S

SWiFt Duro User Manual
UM-110021-04

NAVIGATION

Interfaces

LED Indicators

Four LED indicators are located in the front left side of Duro. The operation mode is described in the table

below.

LED Description

LED -
Name Color Description

No power or voltage outside range

off

Continuously On Module receiving power

LED Off

Green

No solution, antenna not detected, no GNSS signal

POS LED Off Off .
received
Slow Blink No solution, antenna detected, no GNSS signal
Yellow -
received
Yellow Fast Blink No solution, GNSS signal received
Yellow Continuously On GNSS solution available (any kind)
LINK LED Off Off No incoming corrections nor Internet access
Flashing

Incoming corrections, no Internet access

Continuously On . . .
No incoming corrections, Internet access

Continuously On and Flashin . . .
y 8 Internet access and incoming corrections

(Occulting)
MODE [mEZpXejij Off No RTK
Blinking Float RTK mode
Continuously On Fixed RTK mode

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 26 of 38
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Serial Ports

Duro comes with two serial ports, UARTO (on Serial connector) and UART1 (on AUX connector), that operate
at RS-232 levels. UART1 is ready to be used by connecting the serial-USB cable from a computer to the AUX
port cable (provided in the Duro Evaluation Kit).

By default, UARTO only sends SBP RTK corrections if Duro is configured as the base station. Enable UARTO for
use with the Swift Console or other software through the settings interface.

Both Serial Ports can be configured for different protocols, baud rates and with or without hardware flow
control.

Ethernet Port

Duro provides one 10 Mbps Ethernet port. Two TCP servers, two TCP clients, two UDP servers, two UDP
clients, and one NTRIP client are available over Ethernet. Duro needs to have direct Internet access for NTRIP
client to operate.

GNSS Tracking
Duro supports dual frequency GPS, GLONASS, BeiDou and Galileo constellation signals as shown in the table
below.
Constellation NEGEIENTS
GPS L1/L2C
GLONASS Gl/G2
BEIDOU B1/B2
GALILEO E1/ESb
Accuracy
Position, Velocity and Time Accuracy
Horizontal Position Accuracy (CEP 50 in SPP 2.5m
Mode)
Velocity Accuracy 0.03 m/s RMS

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 27 of 38
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Time Accuracy

60 ns RMS

Real Time Kinematic (RTK Accuracy 10)

Horizontal

0.010 m+1 ppm

Vertical

0.015m+1 ppm

RTK Initialization Parameters Initialization Time <10s
Initialization Reliability >99%
Solution Latency <30ms
Time to First Fix (TTFF) Cold Start <60s
Reacquisition <2s

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved.
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Connecting to Duro
Ethernet Connection

1. Connect the Ethernet Cable from your computer to Duro.
2. Set up computer local IPv4 as shown below:

a. |IP Address: 192.168.0.10

b. Subnet Mask: 255.255.255.0

-E' Control Panel\Network and Internet\Metwork Connections | (1) — O X

4 .@r <« Netwo., » MNetwork Connections v | D P

File Edit View Advanced Tools

Organize « Disable this network device Diagnose this connection Rename this cennection  » B~ m a
- | = | Ethernet4
| USBE - . - les
%k @ USBC - Ethemet Properties x lugged %& Unidentified network
L ernet Adapter (... L= ortinet irtual Ethernet ...
k= Adapter ( @7 Fortinet SSLVPN Virtual Eth

Networking  Sharing

‘hl USBC - Ethernet
Connect using: %ﬁ _ Unidentified network (2)
I? Realtek USE GbE Family Cortroller 210 160MHz Tﬁ? Realtek USE GbE Family Controller
Confour... [ P | Version 4 (TCP/IPvd) P i X
ternet t rtl
This connection uses the following items: ntemet Protocol Version 4 (TC ) Properties
I?C]ient for Microsoft Networks A General
? File and Printer Sharing for Microsoft Networks
E?QOS Packet Scheduler You can get IP settings assigned automatically if your network supports
. i this capability, Otherwise, you need to ask your network administrator
? FortiClient NDIS 8.3 Packet Fitter Driver for the appropriate IP settings.

G?Bridge Driver
a[ Intemet Protocol Version 4 (iCP/PvA)] (3)

() Obtain an IP address automatically

[ a Microsoft Network Adapter Muttiplexor Protocol v )
2 o (@) Use the following IP address:
IP address: [192.168. 0 . 10 |
Install... Uninstal (4) (5)
o Subnet mask: [ 255.255.255. 0 |
Description

Transmission Control Protocol/Intemet Protocol. The default Default gateway: . . .

wide area network protocol that provides communication
across diverse interconnected networks.
Obtain DNS server address sutomatically

(®) Use the following DNS server addresses:

oK Cancel Preferred DS server: l:l
& items T ITETT SEIECTen Alternate DNS server: l:l

[Qvalidate settings upon exit

Advanced. ..

Cancel

support.swiftnav.com Copyright © 2022 Swift Navigation, Inc. All Rights Reserved. Page 29 of 38
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3. Ensure you can reach Duro from your computer. The default Duro IP Address is 192.168.0.222.

BR C\Windows\System32\cmd.exe

from ]
from ]
from 1

ply from

in milli-se
imum = @ms,

4. Open Swift Console by clicking on the icon:

o

3

Swift Console
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5. The Swift Console Connection Interface will pop up. Select TCP/IP interface, ensure proper Duro’s IP
address and port are specified, and then click Connect.

Connect to Device

(O serialruse (@) TorP

Host: Port:

192.168.0.222 * 55555 v

CANCEL CONNECT

6. It can take up to 90 seconds to acquire signals. The Tracking tab confirms the signals Duro is receiving:

¥ 192.168.0.222:535555 Swift Console v4.0.12 - O X

TRACKING pECtill sePlot Fswift  CONSOLE @

s .
- —DS2E11C27 s GLO L2OF F4-2 R T"mkm!] C/NO
acking — S22 610 1207 F00 &1 80
— EDSE B 1C30 GLO L20F F+02 R
@ —DSIETICI GO L2OF 404 R
—0S2E 1G] eGPSLICA G2
— GAL E1BEOZ — GPS L1CA 606
——GALEIBEN  emGPSLICAGT
——GALEIBEIS  memGPSLICAGI2
m—— GAL E1 BE3 w— GPS L1CA 617
— GALE1BES EPSLICAGIS
m—CALERIE?  semGPSLICA G2
— GAL ESBIETT w—— GPS L1CA 628
e GALERIEZS  semGPSLIC MGG
—CALERIEN  semGPSLIC MET]
— GAL ESB | E36 — GPS L2C ME12
4:‘:)} — GL0 L10F F4-2 RS memmm GPS L2C MG1T a0
e GLOL10F F4-7 R1D eGP 120 MG24
GLOLIOF FA00R1] memm SBASLY S131
et GLO L10F Fs02 R20
)] — GLOLIOF F204R21

dB-Hz

a0

Update

< 2 a1 A0 ] 10 20 an 40 50 6

Adv SECONDS

a0 [ ersiica Mersiaen [ el Lior [EcloL2or PG eos2et | [Fensae2 ) P eaLEi s [ caLE e PR eaLso) [ caLesbo PRazsLica [ azsioc m [ seAsLY

[ 00:00:00 0.00 MB SBP-JSON = C:\Users\Stefan\SwiftNav - O

Host Timestamp Log Level~ Message

P Jul 12 2022 07:36:49 CONSOLE Console started... x
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Serial Connection

Connect the RS232 Serial-USB adapter between your computer and Duro’s AUX port (use Duro AUX cable with
DE9 connector).

1. Open Swift Console by clicking on the icon:

Swift Console

2. Select Serial/USB interface, ensure proper device, baud rate and flow control are specified, and then click
Connect.

Connect to Device

Serial/uss () ToRAP

Serial Device: Baudrate: Flow Control:

CoM11 - s} 115200 - None -

CANCEL CONNECT

3. It can take up to 90 seconds to acquire signals. The Tracking tab confirms the signals Duro is receiving:
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"5 COM11 @115200 Swift Console v4.0.12 - O X
-
TRACKING Sky Plot 7swift  CONSOLE @
< . .
__\IH_/ BoszE1ICTY 'GLO L10F F+00 R1: Tracklng CINB
acking BOSEB1ICH s GLO L10F F401 B! 60
—DSIEIICZ2 s GLO L1OF F404 B2
S P ——— — e e —— —
— GAL E1 8 EO2 s GLO L20F F5-7 R4
— GAL E1 B E03 GLO L20F F+00 R
GALE1BEDR e GL0 L2OF Fo1 RO
GALE1BE1Z — L0 L20F Fo0d R |
— GALE1BEIS GLO L2OF F+06 RO
—CALEIBEZS  meemGPSLICA GO1
— AL E1 B E2E — GRS L1CA GO

A —CALESIE? e GPSLICA G4 =
— AL ESH B e GPS LICA GO =
GAL ESh | E08 — GPS LICA 616 -
GALESHIE13 GPSLICAGH
— GAL ESH 1E15 — P L1CA 622 an
— GAL ESB | EZ5 — GPS L1CA 826
— GAL ESH |E26 — PS5 L1CA 631
o GLO L10F Fé-4 RDE s GPS L2C M GO1
m GLO L10F F4-7 R14 s GPS L2C M GO3 2
21 -10 1] 10 20 an 40 50 60 Tn
SECONDS
5 EersLica EGorsizem [ ewior (G ewizor B ens2e) [geos2e21 [Pearer s [Roarer b B caresh) EPeacesbo [ ozsica B azsizem Egseas L
L] 00:00-:00 0.00 MB SBP-JSON v C\Users\SwiftUser\SwiftNay = O

Host Timestamp Log Level~ Message
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Firmware Update

For the best results Swift recommends to use the latest firmware on Duro. Firmware update can be performed over
any interface (serial and Ethernet) but the firmware image transfer takes about half hour over the serial port at
115,200 bps and therefore updating over the serial port is not recommended. Quickest update is over the Ethernet
port.

Follow the instructions below to update Duro firmware.
1. Start and connect Swift Console as described in above chapters. Using an Ethernet port is recommended.

2. Select the Update tab and check displayed firmware versions. Note: Swift Console requires Internet access to
display the latest firmware version.

192.168.0.222:33555 Swift Console v4.0.12 - O X
UPDATE 7swift CONSOLE @
@3 Hardware Revision: | piksi_multi |
Tracking
~ Firmware Version Firmware Download
Solution Current: | v2.4.20 | .
Directory: [ C:\Users\Stefan\SwiftNay]
Latest: | va.0.11 |
Local File: || |
Update Firmware Download Latest Firmware
Firmware Upgrade Status
Latest firmware version, v3.0.11, does not match current version, v2.4.20.
Advanced
[ 00:00:00 0.00 MB SBP-JSON = C:\Users\Stefan\SwiftNav - O
Host Timestamp Log Level~ Message
({ x
&~
Connection n

3. To download the latest firmware click the Download Latest Firmware button. The downloaded file name will be
displayed in the Local File entry.
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Firmware Version

Current: | 490

Latest: | V3.0 |
Local File: | PiksiMulti-v3.0.11.bin|

Update Firmware

Firmware Upgrade Status

Downloading firmware file: "PiksiMulti-v3.0.11.bin"
Downloaded firmware file to: C:\Users\Stefan\SwiftNav\PiksiMulti-v3.0.11.bin

4. Click the Update Firmware button to start the firmware update process. It takes about 4 minutes.

Firmware Upgrade Status

ETasing MU UXUUUCUUUL - UXUUTUUUUL. .
ok

erasing mtd4 0x000c0000 - 0x00100000...
ok

erasing mtd7 0x00000000 - 0x01c00000...
ok

upgrade completed successfully

upgrade completed successfully

Upgrade Complete.

Resetting Piksi...

5. After the update Duro will reboot automatically.
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Position the antenna as indicated by the blue marker, at a spot with a sky view that is unobstructed above 30
degrees up from the horizon in every direction. For the best results, install the antenna on the top of a tripod
(using the included threading adapter) or other stable structure.

Duro’s high-precision, multi-band GNSS antenna is sensitive to its environment. Since Duro needs to track
carrier phase information from GNSS satellites, it is much more sensitive to obstructions than standard
consumer GNSS receivers found in, for example, smartphones. Thus, the Duro antenna must be kept away

from any obstructions to its sky view.

AL
i B

Do place the antenna on a tripod.

Do not test inside a building.

Do not place the antenna near buildings.

Do not place the antenna near trees and other cover.

Do not stand near the antenna or put your hand over the antenna during testing.

Do not place an open laptop near the antenna so that the laptop itself is blocking the sky view.

Not indoor Not near buildings Not near trees

Not near people Not near laptop
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Swift Navigation Technical Support

Support Site

Further Swift product support information is available at support.swiftnav.com. The support site also allows
Duro users to get in touch with Swift technical support and to ask public questions to the community.

Specifically, the following support documents are useful for integration support of Duro.

Additional Support Documentation

Name Description

wift Binary Pr | (SBP Support information for Duro and Piksi Multi native
on-the-wire communication protocol.

NMEA Protocol Information about NMEA messages supported by Duro and
Piksi Multi
Firmware Settings Manual Information about all of the configuration options exposed in

Duro’s firmware.

Supporting Tools
Additional Support Tools
Name Description
Swift Console Support information and download of the Swift Console, the
Graphical User Interface (GUI) for test and evaluation of Duro.
Drongo Maps Utility for displaying GNSS data using Google Maps.
Woodpecker Log Utility Utility for converting and plotting GNSS data.
sbp2report Converts Duro log files to a set of human-friendly files for easy
field test data review.
sbp2rinex Cross platform command line utility for converting raw SBP log
information to the Receiver Independent Exchange format
(Rinex).
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Limited Warranty Terms and Conditions

Please, refer to the Swift Navigation website for information about product warranty information.
https://www.swiftnav.com/warranty-information. Warranty is voided if Duro back access panel is opened.

Contact Us

Swift Navigation, Inc.

201 Mission Street, Suite 2400
San Francisco, CA 94105

swiftnav.comz contact-us
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