Wireless Sensor Network Programmable Analog Input

Measurement Nodes

NI WSN-3202, NI WSN-3212 NEW!

= Programmable with the LabVIEW
Wireless Sensor Network (WSN)
Module Pioneer
= Extend battery life
= |ncrease sample rates
= Embed local decision making
= NI-WSN software provides easy
network configuration and drag-and-
drop LabVIEW programming
= Up to 3-year battery life
= 2.4 GHz, IEEE 802.15.4 radio
= (Qutdoor range up to 300 m
with line of sight

= Four analog input channels
(input, sinking output, or
sourcing output)

= Industrial ratings:

= 50 g shock, 5 g vibration

= Four bidirectional digital channels

= -40 to 70 °C operating temperature o -

Minimum Max DIO
Analog Input Resolution Sample Interval DIO Voltage Sourcing
Model Signal Type Channels (bits) (seconds)' Input Range(s) DIO Channels Range (V) (aggregate) Additional Features
NI'WSN-3202 Voltage 4 16 1 +10, 5, £2, 4 (sinking or 51030 1A 12V, 20 mA sensor power output
05V sourcing)
NI'WSN-3212  Thermocouple 4 24 2 +7/3 mV 4 (sinking or 51030 500 mA Support forJ, K, R, S, TN, B, E
sourcing) thermocouple types

"Node sample intervals can be improved by customizing how the node samples and transmits data. Refer to the section on Node Programming for more information.

Table 1. WSN Node Specifications

Overview

National Instruments wireless sensor networks (WSNs) deliver low-power
measurement nodes that offer industrial certifications, reliable networking, and
optional weatherproof outdoor enclosures for long-term, remote deployments.
The measurement nodes have direct sensor connectivity and a 2.4 GHz radio

to wirelessly transmit data to the WSN Ethernet gateway. Each measurement
node offers four analog input channels and four digital 1/0 channels that you can
configure for input, sinking output, or sourcing output. You can customize the
behavior of programmable NI WSN measurement nodes with the NI LabVIEW
Wireless Sensor Network (WSN) Module Pioneer. Use this module to perform
custom analysis, embed decision making on NI WSN measurement nodes, and
extend battery life by optimizing node behavior.

Power

You can power the NI WSN measurement nodes with four 1.5V AA alkaline
battery cells, with operation up to three years on battery power at one sample
per minute, or with a 9 to 30 V supply of external power.

You can configure the four digital I/0 channels for input, sinking output, or
sourcing output. You must use an external power supply to provide sourcing
output through the digital I/0 channels, with a maximum total current output
(aggregate on all channels) of 500 mA on the NI WSN-3212 and 1 A on the
NI'WSN-3202. The WSN-3202 also offers a 12 V, 20 mA sensor power output
line that drives external sensors.

Wireless Networking

The measurement nodes and the NI WSN-9791 Ethernet gateway communicate
wirelessly using 2.4 GHz radios and the reliable NI WSN protocol based on
IEEE 802.15.4. The network accommodates up to 36 nodes per gateway and
provides an outdoor range of up to 300 m with line of sight. The gateway
maintains a list of nodes (by serial number) that have been authorized for
network access. When a node powers up, it scans for available networks,
locates either a gateway or mesh router node, and attempts to join. If the
gateway has the node in its list, the node joins the network, downloads the
latest configuration from the gateway, and begins its normal operation of

acquiring measurement data and controlling digital I/0.
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Mesh Networking

Gateways, routers, and end nodes work together to form a mesh network.
Measurement nodes can operate as routers or end nodes, providing the flexibility
to extend the range of your sensor network. When nodes are configured as
routers, they can repeat messages from end nodes and extend network range
while acquiring measurement data. Router nodes must remain on to send and
receive data across the network, and should be powered with an external source
such as a 9to 30 V supply, solar panel, or larger battery.

Software Overview

With NI-WSN software, you can easily configure your sensor network in
the NI Measurement & Automation Explorer (MAX) configuration utility

(see Figure 1) and quickly extract measurement data from your wireless
sensor network with the LabVIEW graphical development environment.

Network Configuration

MAX provides an intuitive user interface to add and remove measurement nodes
and configure wireless settings. Upon connection, the WSN-9791 Ethernet
gateway is autodetected under Remote Systems in MAX, and you can assign
WSN nodes to the gateway by entering the node serial number. Upon power-up
or reset, the nodes automatically connect to the assigned gateway. If a node is
unable to connect, it executes a retry sequence with increasingly higher wait
periods beginning with one minute between connect attempts and ending with
55 minutes between connect attempts. This preserves battery power if a
gateway is offline.

MAX also provides an overview of the nodes connected to your network
including their last communication time, battery status, and link quality. In
addition, MAX offers an interface to set the wireless communication channel,
configure the gateway IP address, and wirelessly update firmware on the
measurement nodes.

Programming

You can integrate your NI WSN measurement data directly into the LabVIEW
graphical development environment. After adding the WSN Ethernet gateway
to a LabVIEW project, the nodes configured with the gateway in MAX are
automatically added underneath the gateway in the project, giving you instant
access to their I/0 and properties (see Figure 2).
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Figure 1. Network Configuration in MAX
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Figure 2. NI WSN System in the LabVIEW Project

Simply drag and drop I/0 variables from a LabVIEW project to a LabVIEW
block diagram for data extraction, analysis, and presentation (see Figure 3).

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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Figure 3. Extracting NI WSN Measurement Data Using LabVIEW

Using the drag-and-drop LabVIEW variables, you can monitor the analog and
digital channels as well as other node attributes such as link quality, battery
voltage, and whether a node is configured as a router or end node. The LabVIEW
Project interface also offers access to node property configuration utilities.

You can modify node sample intervals, define the analog and digital channel
parameters, and provide aliases.

Node Programming

You can customize the behavior of programmable NI WSN measurement nodes
with LabVIEW WSN Pioneer. Use this module to perform custom analysis, embed
decision making on NI WSN measurement nodes, and extend battery life by
optimizing node behavior.

With LabVIEW WSN Pioneer, you can significantly increase the battery life of
your NI WSN measurement nodes while increasing performance and flexibility.
By default, a node transmits every acquired value back to the gateway at the
specified sample interval; however, in many applications, it is sufficient to simply
monitor a given input for a threshold crossing or average values over a period of
time. In these applications, powering the radio to transmit every acquired sample
uses excessive power and reduces battery life. With LabVIEW WSN Pioneer,
you can add intelligence to the node to transmit data only when required.
Additionally, you can monitor battery voltage and network status as well as
modify the sample interval of the node to optimize behavior for specific
operating conditions.

This also helps you achieve higher sample rates by customizing how the node
acquires and transmits data. Exact sample rates depend on how many channels
you are sampling, the analysis performed on each sample, and how many
samples are transmitted back to the host. Without transmitting samples, the
programmable WSN-3202 node can achieve a 35 Hz sample rate on one channel,
while the programmable WSN-3212 can achieve a 4 Hz sample rate on one
channel. Refer to the LabVIEW WSN Benchmarking white paper on NI Developer
Zone for more information on increasing sample rates.

Using a subset of LabVIEW analysis functions and floating-point math
operations, you can preprocess data acquired by NI WSN measurement nodes.
A variety of analog and digital sensors can interface directly with these nodes,
and you can use LabVIEW WSN Pioneer to scale and convert raw sensor data
into meaningful engineering units before transmitting.

With LabVIEW WSN Pioneer, you can also embed decision making on
NI WSN measurement nodes, so decisions can be made autonomously
without transmitting the stimulus and response to and from a host computer
or embedded controller. You can use the digital output lines on an NI WSN
measurement node to actuate relays and perform simple on/off control. For
example, a programmed node can turn on a fan when a temperature threshold is
exceeded, which reduces response time and increases reliability by removing the
need for host interaction.

NI WSN Applications and Architectures

With NI WSNs and access to the full breadth of NI platforms through LabVIEW,
you have the flexibility to create simple, stand-alone wireless monitoring
networks or completely integrated wired and wireless measurement solutions.

In a simple architecture, as seen in Figure 4, the WSN measurement nodes
acquire data and communicate wirelessly to the central gateway, which provides
a wired Ethernet connection to a Windows or LabVIEW Real-Time host controller
where you can log, analyze, process, and present your data.

NI LabVIEW Real-Time

NI LabVIEW for Windows

OR

NI Wireless Sensor Network

2 3

Figure 4. NI WSN systems provide flexible connectivity to Windows or LabVIEW Real-Time
host controllers.

Furthermore, you can combine NI WSNs with other NI platforms to customize
and enhance your measurement capabilities. You can complement your NI WSN
with programmable automation controllers (PACs), vision systems, or even
human machine interfaces (HMIs) to create a fully integrated solution that meets
your unique application needs (see Figure 5).

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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Software Enhancement Features

Database

Connectivity Visualization

Waeb Services Analysis

NI LabVIEW

Hardware Connectivity and Customization Options

PACs PCs Vision Systems HMis

NI Wireless Sensor Network

Figure 5. Customize and enhance your NI WSN system.

LabVIEW integration with NI WSNs delivers a common development
environment for your applications as well as rapid programming, easy network

configuration, and remote data access with LabVIEW Web services. You can also

use other NI software such as DIAdem to conduct advanced data processing
and analysis or the LabVIEW Datalogging and Supervisory Control Module for
integrated event detection and alarming.

Mechanical Information

The measurement node housing measures 5 by 3.3 by 1.5 in. (H by W by D),
with the external antenna extending 4.25 in., resulting in a total height of
9.25in. You can unscrew the faceplate of the measurement node to reveal the
battery compartment, which holds four AA alkaline batteries and a reset button

for manual reboots. Consult the user guide for detailed mechanical information.

Signal-Strength
and User LEDs

Power Connector

Battery Access, 4AA

[] Woianiona

STRUMENTS.

18-Position Screw-
Terminal Connector

Figure 6. Measurement Node External Features

The nodes also offer screw terminals for direct sensor connectivity and signal-

strength LEDs for network monitoring.

Accessories

NI'WSN accessories feature options for gateway and measurement node
mounting as well as a weatherproof enclosure for outdoor use of the
measurement nodes. Available mounting accessories include options to panel
mount and DIN-rail mount WSN measurement nodes and gateways. The

NI WSN-3281 magnetic panel mount kit provides easy setup and takedown
on virtually any metal surface. For high shock and vibration applications,

NI recommends a panel mounting configuration rather than DIN-rail.

Accessory Description

NI'WSN-3280 NI'WSN node panel mount bracket with spring-loaded screw-locking
mechanism and integrated strain relief

NI WSN-3281 NI'WSN node magnetic panel mount bracket with spring-loaded
screw-locking mechanism and integrated strain relief

NI WSN-3282 NI'WSN DIN-rail mount kit for nodes or gateway (includes four screws)

NI WSN-3283 NI'WSN panel mount plate for nodes or gateway (recommended for

gateway) with additional four keyholes for mounting to wall in multiple
orientations (includes four screws)

Table 2. Mounting Kits

The NI WSN-3291 is an outdoor, weatherproof enclosure for NI WSN
measurement nodes (see Figure 7). The enclosure features two 1/0 glands
for routing power or sensor cables and is shipped with four /0 gland inserts
and two I/0 gland plugs so you can customize the glands for your application.

The WSN-3291 offers an IP64 (Ingress Protection) rating to protect NI WSN

measurement nodes for long-term, outdoor deployment.

[ &3

Figure 7. Outdoor Enclosure with NI WSN Measurement Node (not included)

Accessory Description

NI'WSN-3291 IP64 outdoor enclosure for WSN measurement nodes

NI WSN-3292 Set of replacement I/0 glands: two glands, four inserts, two plugs
NI'WSN-3293 Additional I/0 gland inserts (set of 5)

Table 3. Outdoor Enclosure and Accessories

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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You can choose from several power accessories that provide external power
to the WSN Ethernet gateway or WSN measurement nodes.

Accessory Description

Desktop Power Supply  This power supply provides 12 VDC power up to 1.25 A /15 W, and is
rated for 0 to 70 °C. The supply terminates with a 2-position MINI-
COMBICON connector that plugs directly into the WSN gateway or
measurement nodes.

PS-5 Power Supply This DIN-rail-mountable, 24 VDC power supply delivers up to 5 A of
current and is rated for operation from -25 to 60 °C. Recommended for
industrial installations.

Table 4. External Power Supplies

The connectivity accessories for NI WSN products include additional screw-
terminal kits for the measurement nodes and a power connector backshell kit
that contains a strain relief attachment for the two-position power connector on
the Ethernet gateway and measurement nodes.

Accessory Description

NI'WSN-3284 Extra 18-position screw-terminal connectors for WSN-3202 — 2 top entry,
2 side entry — with labels

NI'WSN-3285 Extra 18-position screw-terminal connectors for WSN-3212 — 2 top entry,
2 side entry — with labels

Power Connectors Extra 2-position MINI-COMBICON power connectors — quantity 4

Power Connector Strain relief attachment for the 2-position power connector on the

Backshell measurement nodes and gateway; clips to the connector and includes

a zip tie to hold the power cable in place

Table 5. Connectivity Accessories

Ordering Information
NI'WSN Starter Kit (AMEIICAS) ......ov.ovveeeeeeeeeeeeeeeeeeeeeeeeeeeeres 781080-01
NI'WSN Starter Kit (EUrope/Asia) ........c.ccoeveveeeeeeeeeeeeeeeen. 781080-11

Ethernet Gateway
NIWSN-9791 (AMEIICAS).... v 780996-01
NI'WSN-9791 (EUrope/ASia).........ovvveveeeereereeeeeseeeeereeeenone 780996-11

Programmable Measurement Nodes

NI WSN-3202 (AMEIICAS).....eveeveeeeeeeeeeee oo 780997-02
NI'WSN-3202 (EUrope/ASia).......oo.oveoveeeeeeoeeeeeeeeeeeeeeee 780997-12
NIWSN-3212 (AMEIICAS).....eeeveeeeeeeeeee oo 780998-02
NI'WSN-3212 (EUrope/ASia)........c.ovevveeeeeieeeeeeeeeeeeeee 780998-12
Nonprogrammable Measurement Nodes

NI WSN-3202 (AMETICAS).....oeoeeveeeeeeeeeeeeeeeee e 780997-01
NI'WSN-3202 (EUrope/ASia)...........oveovveeeeeieeeeeeeeeeeeeeeee 780997-11
NI'WSN-3212 (AMEFICAS).... .o 780998-01
NI'WSN-3212 (EUrope/ASia)........c.coveeveeeeeeieeeeeeeeeeeeeeee 780998-11
Power Accessories

DESKLOP SUPPIY ..o 780703-01
U.S. POWET COMG.......ooiie e 763000-01
PS-5 industrial SUPPIY ........vveeeececeieeee e 778805-90

Mounting Accessories

NEWSN-3280.......ooi e 780999-01
NEWSN-3281 ... 781073-01
NEWSN-3282......co e 781074-01
NEWSN-3283......oo e 781075-01

Connectivity Accessories

NEWSN-3284 ... 781076-01
NEWSN-8285.........oooeeeee e 781077-01
POWET CONNBCLOTS. ... 780702-01
Power connector backshell Kit...........ccccooooooioiii 196375-01

Outdoor Enclosure and Accessories

NEWSN-329T ... 780994-01
NEWSN-3292......co e 195712-01
NEWSN-3293 ... 195738-01

BUY NOW

For complete product specifications, pricing, and accessory information,
call 800 813 3693 (U.S.) or go to ni.com/wsn.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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NI WSN-3202 Specifications

These specifications are typical for the range -40 to 70 °C unless otherwise
noted. Some specifications (such as sample interval and power consumption)
can be optimized by customizing node behavior with the LabVIEW Wireless
Sensor Network (WSN) Module Pioneer. See the LabVIEW WSN Benchmarking
document, found on NI Developer Zone, for more information.

» For complete WSN-3202 analog input node specifications, see
the NI WSN-3202 User Guide and Specifications manual at ni.com/manuals.

Analog Input Characteristics
Number of channels...........ccccceveennv... 4 single-ended channels

16 bits

No missing codes guaranteed
Refer to the Absolute

Accuracy Formulas

Minimum sample interval'.................... 1 second
Input coupling................. . DC
Nominal input ranges... £10V, £5V, 22V, 105V
Minimum over range...........ccooovevenrenes 4%
Input impedance (at DC)

Powered on.............. >1GQ

Powered off/overload. 10 kQ
Input bias current........cc.cccveveveevevceen. 3nA
Crosstalk (at 1 kHz)

Adjacent channels..........c.cccccooou... >100 dB

Nonadjacent channels..................... >100 dB

Analog bandwidth..........ccccoocoiviri. 7 kHz

Overvoltage protection.............cccc........ +30 V (one channel only)

"Minimum sample interval for WSN-3202 can be improved by customizing node behavior with the
LabVIEW Wireless Sensor Network (WSN) Module Pioneer. See the LabVIEW WSN Benchmarking
document, found on NI Developer Zone, for more information.

Al Absolute Accuracy Tables and Formulas
The values in the following tables are based on calibrated scaling coefficients,
which are stored in the onboard EEPROM.

Absolute Accuracy Random Noise
Nominal Range (V) at Full Scale (mV)' 2(pv,) Sensitivity? (pV)
+10 2761 342 137
5 16.61 172 68.5
+2 7.72 69 215
0.5 1.95 18 7

'Absolute accuracy values at full scale on the analog input channels assume the device is operating
within 45 °C of the last calibration and are valid for averaging 100 samples immediately following
calibration. Refer to the Absolute Accuracy Formulas for more information.

“Sensitivity is the smallest voltage change that can be detected. It is a function of noise.

Table 6. Accuracy Summary

Residual Residual Offset
Gain Error Gain Offset Error Tempco INL Error
Nominal (ppm of Tempco (ppm of (ppm of (ppm of
Range (V) Reading) (ppm/°C) Range) Range/°C) Range)
+10 102 31 164 22 100
+5 137 4 240 22 100
+2 182 48 420 22 100
+05 160 50 300 24 100

Table 7. Accuracy Details

Absolute Accuracy Formulas

AbsoluteAccuracy = Reading - GainError + Range - QffsetError + Noise Uncertaingy
CainError = ResiduwalCainError + GainTempeo - TempChange FromLasi(Cal
OfsetError = ResidualOfsetErvor + OffsetTempeo - TempChangeFromLasiCal + INL_Error
NoiseUncertainy= (3 - RandomNoise )/ N-'f;\"umberofReadmgs for a coverage factor of 3 ¢ and averaging 100
points

Absolute accuracy at full scale on the analog input channels is determined using the following assumptions:
TempChange FromLasiCal = 45 °C
NumberOffeadings = 100
CoverageFactor =3 0

For example, on the 10 V range, the absolute accuracy at full scale is as follaws:
GainError =10V - (102 ppm +31 ppm - 45) = 1497 mV
ffsetErvor = 10V - (164 ppm + 22 ppm - 45 +100 ppm) = 12.54 mV
NoiseUncertainyy = 3 - 342 VA1 00" = 0,103 mV
AbsoluteAccuracy = 2761 mV

Digital I/0

Static Characteristics

Number of channels.............cccccccoo.o.... 4 bidirectional, individually settable
Modes (configurable per channel) ........ Drive High Only, Drive Low Only,
Drive High and Low, and Tristate
Voltage range

0to30V

5t030V

1 A max on any one channel,

1 A total for all four channels

Power-on output state ..........cc.ccceeeennee High impedance, tristate

DIO power supply voltage range........... 5t030V
Digital input logic levels
Input high range.........ccccoevevrinnne. 1.65t0 30V
Input low range.........cccocevvevvevricnnns 0to 045V
Input current
OV iNPUL. oo -160 pA
SVINPUL 125 pA
30V iINPUL..oece e 220 pA

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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DIO output voltage drop
SOUMCING. oo 05Vat01A;11VatTA
SINKING oo 0.06Vat0.1A;052Vat1A
DIO overcurrent fuse
Maximum voltage........ccccccceveveennnn. 30V
Hold current ........cccocovveveieice. 1.1Aat25°C
TrP tIME oo 25sat5Aat25°C

Dynamic Characteristics

Output delay time
Sinking, 10 kQ pull Up..eveeveeeeee 15 s
Sourcing, 10 kQ pull down ............... 3.5ms

Power Requirements

Caution: Use the WSN-3202 with a 24 VDC, UL-listed, limited power source
(LPS) supply. The power supply bears the UL-listed mark, LPS. It must also meet
any safety and compliance requirements for the country of use. Do not use
rechargeable batteries.

The following power requirements specifications are typical at 25 °C.

Battery Power
Internal battery

TYPB oo 4 AA, alkaline only
Voltage range ......ccooevveveeveceevenenn. 36to75V
Power consumption'-3
60-second sample interval........... 0.5mWatb6V
1-second sample interval............. 13.3mWatbV
Battery life’

60-second sample interval Up to 3 years
1-second sample interval ................. Up to 1 month
External Power
External POWEr .......cccooevvveveicee. 9to30V
Power input mating connector.............. 2-position MINI-COMBICON,

Phoenix Contact part number: 1714977
Power consumption®
End node mode

60-second sample interval........... 16 mW at 24V
1-second sample interval............. 33mWat24V
Router mode?.........ccoovvveveeeee. 300mW at 24V

'Device executing NI-WSN firmware. End node mode. Sensor power not used.

“Router connected directly to gateway. Routing messages for one end node

at a one minute sample interval.

*Power consumption for WSN-3202 can be improved by customizing node behavior with the LabVIEW
Wireless Sensor Network (WSN) Module Pioneer. See the LabVIEW WSN Benchmarking document,
found on NI Developer Zone, for more information.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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NI WSN-3212 Specifications

These specifications are typical for the range -40 to 70 °C unless otherwise
noted. Some specifications (such as sample interval and power consumption)
can be optimized by customizing node behavior with the LabVIEW Wireless
Sensor Network (WSN) Module Pioneer. See the LabVIEW WSN Benchmarking
document, found on NI Developer Zone, for more information.

» For complete WSN-3212 thermocouple input node specifications, see
the NI WSN-3212 User Guide and Specifications manual at ni.com/manuals.

Analog Input Characteristics

Number of channels...........ccccceveennv... Thermocouple input channels

ADC resolution ........cccccoevevevriri. 24 bits
Type of ADC.......oveeeeee delta-sigma
Voltage measurement range................. +/3mV
Common-mode range

Channel-to-common ..............cc......... +700 mV

Common-mode rejection ratio (0 to 60 Hz)
Channel-to-common ..........cc.ccocee..... 95dB
Temperature measurement ranges
Thermocouple types J, K,
RS, TN, andB ..o, Works over temperature ranges

defined by NIST

Thermocouple type E....coevevv. -270t0 950 °C
Minimum sample interval'................... 2 seconds
Input bandwidth (-3 dB)........cccovvvvreene. 1Hz
NOISe reJeCtioN........cvvevevceeceeee 65 dB min at 50/60 Hz
Overvoltage protection.........cc.cccovvenne. +30 V between any input and common
Differential input impedance................. 20 MQ
INPUL CUMTENT ... 50 nA
[NPUE NOISE...vooe e 05V,
GaIN BITO .o 0.02% max at 25 °C,

0.03% typ at -40 to 70 °C,
0.1% max at -40 to 70 °C
Offset error (with autozero)................... 11 uV typ, 12.5 pV max

"Minimum sample interval for WSN-3212 can be improved by customizing node behavior with the
LabVIEW Wireless Sensor Network (WSN) Module Pioneer. See the LabVIEW WSN Benchmarking
document, found on NI Developer Zone, for more information.

Digital I/0

Static Characteristics

Number of channels...........cccccoevevne.. 4 bidirectional, individually settable
Modes (configurable per channel) ........ Drive High Only, Drive Low Only,
Drive High and Low, and Tristate
Voltage range

0to30V

5t030V

Output current (sourcing or sinking)...... 500 mA max on any one channel,
500 mA total for all four channels

Power-on output state .........cc.ccceeeennee High impedance, tristate

DIO power supply voltage range........... 5t030V
Digital input logic levels
Input high range.........ccccocvvvrrinnne. 1.65t030V
Input low range.........cccccvvevvevricnnnns 0to0.45V

Input current
OV iNPUL oo
SVANPUL e
30V input
DIO output voltage drop

SOUICING ... 05Vat0.1A;0.763Vat05A
SINKING oo 0.057Vat0.1A;0286Vat05A
DIO overcurrent fuse
Maximum voltage........cccccoevvvrnnns 30V
Hold current.........occoveveeevceeeecn 1.1Aat25°C
TAP tIME s 25sat5Aat25°C
Dynamic Characteristics
QOutput delay time
Sinking, 10 kQ pull Up...cvvevee. 15 s
Sourcing, 10 kQ pull down ............... 35ms

Power Requirements

Caution: Use the WSN-3212 with a 24 VDC, UL-listed, limited power source
(LPS) supply. The power supply bears the UL-listed mark, LPS. It must also meet
any safety and compliance requirements for the country of use. Do not use
rechargeable batteries.

The following power requirements specifications are typical at 25 °C.
Battery Power

Internal battery
4 AA, alkaline only

Voltage range .........ccoovoevevevececnn, 36t075V
Power consumption'-3

60-second sample interval ............... 0.4mWatbV

2-second sample interval ................. 74mWatb6V
Battery life’

60-second sample interval ............... Up to 3 years

2-second sample interval ................. Up to 2 months
External Power
Voltage range.........coccovvvevervriincineinns 9t0 30V

Power input mating connector-............. 2-position MINI-COMBICON,

Phoenix Contact part number: 1714977

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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Power consumption®
End node mode

60-second sample interval........... 15mWat24V
2-second sample interval............. 25mW at24V
Router mode’ ..........ccooovvorvei 300 mW at 24 V

'Device executing NI-WSN firmware. End node mode. Sensor power not used.

“Router connected directly to gateway. Routing messages for one end node

at a one-minute sample interval.

*Power consumption for WSN-3212 can be improved by customizing node behavior with the LabVIEW
Wireless Sensor Network (WSN) Module Pioneer. See the LabVIEW WSN Benchmarking document,
found on NI Developer Zone, for more information.

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)



Wireless Sensor Network Programmable Analog Input Measurement Nodes

NI WSN-3202 and NI WSN-3212 Specifications Environmental

Node Resources for LabVIEW WSN

User flash Size........cccvvevevevceciecn 248 kB
Number of flash erase cycles
PEI SECLOT ..o 100,000

Wireless Characteristics

Radio mode .......oooveeveeicecee |EEE 802.15.4
RFdatarate......ccocooovevevececccceec 250 kbits/s
INdOOT TANGE ... Upto90m
Outdoor range ........c.coooeveveveeeeeeeeea. Upto 300 m
Frequency band'...........c.coooooeveieee ISM 2.4 GHz (2400 to 2483.5 MHz)
Channels? ..o 111024
TX power
Version Maximum Radio Output
Americas +17 dBm max (50 mW)
Europe/Asia +10 dBm max
Modulation type ........c.ccoeveveeveennce. DSSS (0-QPSK)
Receiver sensitivity............cccooeeeee. -102 dBm
Antenna
CONNBCLON ... Female RP-SMA connector
VSWR. ..o, MAX.2.0
Impedance 500Q
DireCtivity.....cccovvevenn ... Omni
Nominal gain 1.5 dBi

'Due to regulations, the frequency bands depend on the country of operation.
“Due to regulations, the valid channels depend on country of operation.

Physical Characteristics

Screw-terminal wiring ............ccccocoo..... 14 t0 24 AWG wire

Torque for screw terminals................... 0.2t00.25Nem

DiMENSIONS. ... See the NI WSN-32xx User Guide
manuals for device dimensions.

WeIGht ... Approx. 242 g (8.5 0z)

Weight with antenna.............c..cccce...... Approx. 256 g (9 0z)

For outdoor use, mount the system in a suitably rated enclosure.

Operating temperature.............cccooeev... -40t0 70 °C
(IEC-60068-2-1 and IEC-60068-2-2)
Storage temperature............cc.cccocoe..... -40t0 85 °C
(IEC-60068-2-1 and IEC-60068-2-2)
Operating humidity.........cc.ccoooovverinninne 10 to 90% RH, noncondensing
(IEC-60068-2-56)
Storage humidity........coovovivoceriiiiincns 510 95% RH, noncondensing
(IEC-60068-2-56)
Maximum altitude..........ccocoooriririnnes 2,000 m

Pollution degree 2 (IEC 60664)

Shock and Vibration

Operating vibration, random................ 59 101t0500 Hz
(IEC 60068-2-64)

Operating Shock ..........ccccovvvrviinriniinnes 30g, 11 ms half sine,
50 g, 3 ms half sine,

18 shocks at 6 orientations

(IEC 60068-2-27)
Operating vibration, sinusoidal............. 5g, 10 to 500 Hz

(IEC 60068-2-6)

BUY ONLINE at ni.com or CALL 800 813 3693 (U.S.)
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NI Services and Support

NI has the services and support to meet
your needs around the globe and through

the application life cycle — from planning
and development through deployment and

SERVICE
ongoing maintenance. We offer services

and service levels to meet customer
requirements in research, design, validation,
and manufacturing.

Visit ni.com/services.

Training and Certification

NI training is the fastest, most certain route to productivity with our products.
NI training can shorten your learning curve, save development time, and reduce
maintenance costs over the application life cycle. We schedule instructor-led
courses in cities worldwide, or we can hold a course at your facility. We also
offer a professional certification program that identifies individuals who have
high levels of skill and knowledge on using NI products.

Visit ni.com/training.

Professional Services

Our NI Professional Services team is composed of NI applications and systems

engineers and a worldwide National Instruments Alliance Partner program of

more than 600 independent consultants and integrators. Services range from

‘7 NATIONAL
INSTRUMENTS

Certified Alliance Partner

start-up assistance to turnkey system
integration. Visit ni.com/alliance.

OEM Support

We offer design-in consulting and product integration assistance if you want to
use our products for OEM applications. For information about special pricing and
services for OEM customers, visit ni.com/oem.

INSTRUMENTS

ni.com = 800 813 3693

National Instruments = info@ni.com

y NATIONAL

Local Sales and Technical Support
In offices worldwide, our staff is local to the country, giving you access to
engineers who speak your language. NI delivers industry-leading technical
support through online knowledge bases, our applications engineers,
and access to 14,000 measurement and automation professionals within NI
Developer Exchange forums. Find immediate answers to your questions at
ni.com/support.

We also offer service programs that provide automatic upgrades to your
application development environment and higher levels of technical support.
Visit ni.com/ssp.

Hardware Services

System Assurance Programs

NI system assurance programs are designed to make it even easier for you

to own an NI system. These programs include configuration and deployment
services for your NI PXI, CompactRIO, or Compact FieldPoint system. The NI Basic
System Assurance Program provides a simple integration test and ensures that
your system is delivered completely assembled in one box. When you configure
your system with the NI Standard System Assurance Program, you can select
from available NI system driver sets and application development environments
to create customized, reorderable software configurations. Your system arrives
fully assembled and tested in one box with your software preinstalled. When
you order your system with the standard program, you also receive system-
specific documentation including a bill of materials, an integration test report,
a recommended maintenance plan, and frequently asked question documents.
Finally, the standard program reduces the total cost of owning an NI system

by providing three years of warranty coverage and calibration service. Use the
online product advisors at ni.com/advisor to find a system assurance program
to meet your needs.

Calibration Services

NI recognizes the need to maintain properly calibrated devices for high-
accuracy measurements. We provide manual calibration procedures, services
to recalibrate your products, and automated calibration software specifically
designed for use by metrology laboratories. Visit ni.com/calibration.

Repair and Extended Warranty

NI provides complete repair services for our products. Express repair and
advance replacement services are also available. We offer extended warranties
to help you meet project life-cycle requirements. Visit ni.com/services.
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