
  

Tiered Architecture
At the sensing tier, each ruggedized node runs Arch Rock’s IP-based software including 6LoWPAN and low-power mesh network  
where all nodes both sense data and route packets for other nodes. IPrelay nodes can be placed to act as multi-hop repeaters 
where necessary to traverse obstacles or extend range.

At the routing tier, traffic is securely sent from your customer’s Wireless Sensor Network (WSN) to your data center to enable a  
hosted service offering. PhyNet software feature set includes IPsec tunneling and NAT traversal. The PhyNet N4X series Router  
aggregates and interconnects between open-standards-based IEEE 802.15.4 and IEEE 802.11b/g Wi-Fi radio or IEEE 802.3  
Ethernet links.

At the management and data collection tiers the PhyNet Server manages your customer’s WSNs and displays their sensor data  
via a web-based console or via standard web services that let customers setup, manage and gather data from their sensor  
networks. Value-added data analytics and presentation services are enabled on top of the data extracted whether you are a  
System Integrator, Enterprise developer, or Service Provider.

The Arch Rock tiered architecture enables the integration and scaling of IP-based WSNs into a converged IP infrastructure. 

Range estimates are Line-of-Sight. Actual outdoor ranges will vary by topography, foliage and weather conditions.

FEATURES

Remote wireless  
outdoor communication  
and monitoring

BENEFITS

-	 Increase revenue through new service offerings 
-	 Choose off-the-shelf sensors for low-density outdoor environmental monitoring
- 	 Reduce operational costs through real-time data and early warning systems , as well as highly  
	 manageable development lifecycle tools
-	 Achieve cost-effective environmental compliance [e.g. brownfields]
-	 Reliably measure and manage your harvest
-	 Realize cost savings from aggregating embedded streetside devices using secure IP communication

Tiered Architecture -	 Leverage public IP based networks to create new  services
-	 Easily create value-added data analytics and presentation services via Web Services
-	 Fully integrated with secure IP infrastructure

Modular node design  
and self configuration

-	 Easy field serviceability 
-	 Reduced labor cost to deploy

PhyNet Router – N4X Series
Aggregates dispersed and extended  
range sense points in outdoor  
environments with high-gain omni- 
directional antennas. Purpose-built  
for outdoor deployments with a  
ruggedized powder-coated aluminum  
casing rated Nema 4X / IP66 to  
withstand water penetration and  
corrosion with extended temperature  
range electronics.

Arch  Rock  Corporat ion

+ 1  866 .925 .6754   :  :   w w w.archrock .com

PhyNet Router N4X Series

Each PhyNet Router supports up to 100 nodes 

Interconnects and routes between IEEE 802.15.4 and Ethernet or Wi-Fi backhaul uplinks

Supports IPv6 Node addressing with stateless IPv4 to IPv6 translation

IEEE 802.15.4 [PAN]

IEEE 802.3 Ethernet

IEEE 802.11 b/g Wi-Fi

Frequency Band (FCC)

Channels

Transmitter Power Output

Receive Sensitivity

Outdoor Range Per Single Hop

Antenna

Certification

PNR-to-IPnodes

PNR-to-PhyNet Server

PNR-to-Access Point

POE

DC Power

Operating Temperature

Operating Humidity

Storage Temperature

Water / Dust Resistance

Mounting Bracket

Size

Weight

Warranty

NETWORK

RADIO	 802.15.4  [6LoWPAN] 	 802.11b/g [Wi-F i ]

SECURITY

POWER

ENVIRONMENTAL

INTERFACES
2.4 GHz, 6LoWPAN

Backhaul, 10/100 Mbps full duplex, POE

Backhaul, 54 Mbps

2.405 to 2.480 GHz

16

 0 dBm

-94 dBm (min) -90 dBm (typical)

100 up to 650 meters LOS

9 dBi

FCC part 15, class A, Industry Canada, CE Mark

2.412 to 2.462 GHz

11

20 dBm (+1.0 dBm / -1.5 dBm)

-96 dBm

2000 meters LOS

9 dBi

AES-128 bit authentication & encryption (CBC-MAC+CCM)

IPsec Tunnel 

WEP, WPA-PSK, WPA2-PSK

48v, 6.5W

-40˚C to +85˚C

0 to 100% RHI, Condensing

-45˚C to +85˚C

Nema 4X / IP66 (Protected from dust and high pressure water jets)

Universal plates with holes for U-bolt or metal straps [not included]

30cm x 20cm x 24cm (H x D x W)

3.2 Kg

1 year

PhyNet N4X Series
for outdoor environmental sensing

Arch Rock is a pioneer in open-standards-based wireless sensor network technology.   
The company’s products, which gather data from the physical world and integrate it into  
the enterprise IT infrastructure using IP networking and web services, are used in environmental  
monitoring, tracking and logistics, industrial automation and control.  Arch Rock’s founders,  
while at the University of California-Berkeley and Intel Research, did seminal research and  
development work on WSNs, creating three generations of wireless sensor nodes, mesh  
networking protocols, and the leading operating system for sensor networks.   
For more information, visit archrock.com
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PhyNetTM N4X Series

PhyNet Server Web-Interface

PhyNet™ N4X Series
Bring the remote landscape of outdoor environmental sensing  
in agriculture, brownfields, solar panel arrays, and wireless cities 
onto a web-based data platform through a ruggedized wireless 
low-power IP backbone. Our field hardening in real world  
environments frees you to focus on creating new data sets.  
Use the flexibility of modular battery-powered outdoor nodes  
to deploy anywhere the need for sensing arises. Arch Rock  
mesh routing allows you to span the distances you need  
at the reliability, and responsiveness you specify.

PhyNet Data, Visualization and Management
A deployment map provides an intuitive view of node placement  
and a tool for network design. Strip charts of continuous sensor  
readings allow for trend analysis. Web services APIs enable  
quick integration onto other platforms using common messaging  
and data export formats: WSDL, XML, SOAP/REST, SQL, and  
CSV. Local or remote database store allows continuous data  
capture. Service provider features include email threshold  
alerts and network health statistics to ensure your customers  
have 24/7 access to their vital data.

External Sensor Interface
Wirelessly enable outdoor sensing devices and instruments  
by connecting them to the analog or digital interfaces of Arch  
Rock N4X series nodes. Configure your sensors in the PhyNet  
Management Interface while accessing and displaying your data  
in your own development environment via the Web Services API.
 
IPsensor N4X Series nodes provide 12-bit precision analog  
and binary input ports allowing integration with a wide variety  
of analog environmental sensors. Devices such as resistance  
temperature detectors (RTDs), pressure sensors, thermistors,  
and anemometers are supported.  The IO ports can also be  
configured as outputs to control and actuate external devices  
or alarms via relays.

IPserial N4X Series nodes can be connected to digital sensors,  
serial wired-bus systems and data loggers to capture, store  
and analyze data via an RS-232 serial port.

Part Number

Connector

Sensor Types

Measurement Interval

Input Signal from Sensor

Sensor Excitation Voltage

Frequency

Channels

Type

Transmit Power

Receive Sensitivity

Range (Single Hop)

Antenna

Certification

Tx, Rx

 Network

Operating Current Draw

External DC Power

Operating Temperature

Operating Humidity

Storage Temperature

Water / Dust Resistance

Size

Weight

Warranty

RSN-3010-N4 RSN-2010-N4 RSN-2020-N4 RSN-DCPA-N4

Analog, Binary  
Input/Output,  

Switch

EXTERNAL SENSOR INTERFACE

Digital meters,  
weather stations  
and data loggers

1 x 18-pin Amphenol 1 x 5-pin Amphenol

Configurable

0-3.3VDC

3 Volts (Max)

RS-232

RADIO

IPserial Node  
N4X Series

IPrelay Node  
N4X Series

Power Pack  
N4X Series

2.405 to 2.480 GHz

16 channels (selectable)

IEEE 802.15.4

0 dBm

-94 dBm (min) -90 dBm (typical)

Up to 450 meters LOS

5.5 dBi whip with N-style connector

FCC part 15 class B, Industry Canada, CE Mark

Blinks to indicate RF signal strength

LEDs

POWER

ENVIRONMENTAL

20 mA active, 9µA sleep , 200 µA typical

3Vdc via RSN-DCPA-N4 (not included)

-30ºC to +55ºC

0 to 100% RHI, Condensing
-40ºC to +85ºC

Nema4X, IP66 (Protected from dust and high pressure water jets)

12cm x 8.2cm x 5.6cm (L x W x H)

292 g 275 g 252 g 224 g (w/o batteries)

1 Year

-40ºC to +85ºC

-30ºC to +55ºC

10,000 mAh

IPsensor Node 
N4X Series

IPsensor Node N4X Series
The IPsensor N4X Node is an easily integrated platform for analog sensors in a ruggedized 
outdoor polycarbonate enclosure. It features an external high-gain antenna and is powered by 
a field swappable Power Pack. The IPsensor N4X Node is capable of an outdoor radio range 
of up to 450 meters via single hop. To extend the range of coverage simply add IPrelay nodes 
to expand your coverage area. The nodes come pre-programmed and configured with Arch 
Rock’s PhyNet low-power networking protocol. This provides plug-and-play network scalability 
for wireless sensor networks.

IPsensor NX4 is designed to accommodate almost any type of low-power sensor and can 
potentially support a wide range of external sensors from different manufacturers. Its generic 
sensor driver provides the versatility to interface both smart and custom sensors, with direct 
plug-in for any 2 or 3-wire sensors.

A	 SWITCH2	 Binary input/output,  interrupts on change*
B	 RSVD2	 Reserved
C	 ADC2/DAC1	 Analog voltage input / Digital to Analog Convertor* 
D	 VPU1	 Power control pin associated with ADC1
E	 VPU0	 Power control pin associated with ADC0
F	 RESET	 Power-cycle node when connected to GND
G	 IDENT	
H	 GIO1	 Binary input/output
J	 VCC	 Power from sensor node batteries (up to 3 VDC)
K	 GIO0	 Binary input/output
L	 GIO2	 Binary input/output
M	 SWITCH1	 Binary input/output, interrupts on change
N	 ADC0	 Analog voltage input,  selectable reference voltage
T	 ADC1	 Analog voltage input,  selectable reference voltage
U	 ADC3/DAC0	 Analog Voltage Input / Digital to Analog Convertor*
P	 RSVD1	 Reserved
S	 ADC4	 Analog voltage input,  selectable reference voltage
R	 GND	 Circuit ground to sensor node batteries

* Not supported in PhyNet 3.1 standard node software

IPsensor Node -  N4X Series

Analog 2-Wire Sensor Probes	 4	 Variable resistance or voltage (RTDs)	 0-3.3V	 12 bits	 n/a

General Purpose I/O	 4	 Switches, Pulse counters(2), Relays	 n/a	 n/a	 1 KHz

Qty Type Input Range Precision Frequency

Power Pack N4X Series
Power Pack N4X series is designed 
to be field swappable.

IPserial Node N4X Series
Data acquisition from remote monitoring applications  
such as weather stations, digital meters, and data loggers. 

A	 CTS*
B	 RTS*
C	 GND
D	 RX
E	 TX

IPrelay Node N4X Series
Reliably cover broader areas and longer 
distances by adding IPrelay Nodes to 
extend the range of your deployments. 

IPserial  Node -  N4X Series

Digital			  1	 RS232 Serial	 300 – 9600 bps, 8 Bits, No Parity, 1 Stop bit

Supported Type Speed

* Not supported in PhyNet 3.1 standard node software




