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Notice

The information in this document is subject to change without notice.

LI-COR MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS MATERIAL, INCLUDING BUT NOT
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR

PURPOSE. LI-COR shall not be held liable for errors contained herein or for incidental or consequential damages in con-
nection with the furnishing, performance, or use of this material.

This document contains proprietary information, which is protected by copyright. All rights are reserved. No part of this
document may be photocopied, reproduced, or translated to another language without prior written consent of LI-COR,
Inc.

The LI-550 and LI-560 sensors are protected by U.S. Patent Nunbers 10,551,406, 11,268,974 and 11,543,427. The user may
not copy or reverse engineer any physical, software, algorithm, or other component of the TriSonica device.

Windows® is a trademark of Microsoft, Inc. TriSonica is a registered trademark of LI-COR, Inc.
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Notes on Safety

This LI-COR product has been designed to be safe when operated in the manner described in this manual. The safety of
this product cannot be assured if the product is used in any other way than is specified in this manual. The product is
intended to be used by qualified personnel. Read this entire manual before using the product.

Equipment markings:

The product is marked with this symbol when it is necessary for you to refer to the manual or
accompanying documents in order to protect against injury or damage to the product.

The product is marked with this symbol if a Chassis Ground connection is required.

C} The product is marked with this symbol when a hazardous voltage may be present.

The product is marked with this symbol to indicate that a direct current (DC) power supply is
required.

WARNING | Warnings must be followed carefully to avoid bodily injury.

CAUTION Cautions must be observed to avoid damage to your equipment.

Manual markings:

Warning Warnings must be followed carefully to avoid bodily injury.

Caution Cautions must be observed to avoid damage to your equipment.

Note Notes contain important information and useful tips on the operation of your equipment.




CE Marking:

This product is a CE marked product. For conformity information, (typically EMC, Safety, RoHS, and/or Wireless) contact
LI-COR Support at envsupport@licor.com for a Declaration of Conformity. Outside the U.S., contact your local sales office
or distributor.

For ReaCH (Regulation (EC) n.1907/2006) related questions, information is available on the European Chemicals Agency
maintained website for the Waste Framework Directive SCIP database.

You can search by product name (for this product “LI-560”), or request an “SCIP number” from the email above.

LI-COR scientific products are for professional use (non-consumer products). These products do not fall within the vol-
untary scopes of regulations: UNI EN ISO 14024, TCO Certified, EPEAT 2018, Blue Angel, TUV Green Product Mark,
Energy Star, EU GPP, or other similar regulations. The typical scope for these regulations is lighting, furniture, copiers,
mobile phones, televisions, computer/servers, home appliances, to name a few. As such, our products do not use any
labeling that indicates adherence thereof.

California Proposition 65 Warning
WARNING: This product contains chemicals known to the State of California to cause cancer and birth defects or other
reproductive harm.

Federal Communications Commission Radio Interference Statement

WARNING: This equipment generates, uses, and can radiate radio frequency energy and, if not installed in accordance
with the instruction manual, may cause interference to radio communications. It has been tested and found to comply
with the limits for a Class A computing device pursuant to Subpart J of Part 15 of FCC rules, which are designed to
provide a reasonable protection against such interference when operated in a commercial environment. Operation of this
equipment in a residential area is likely to cause interference in which case the user, at his own expense, will be required to
take whatever measures may be required to correct the interference.

Waste Electronic and Electrical Equipment (WEEE) Notice

This symbol indicates that the product is to be collected separately from unsorted municipal waste. The fol-
lowing applies to users in European countries: This product is designated for separate collection at an appro-

priate collection point. Do not dispose of as household waste. For more information, contact your local

distributor or the local authorities in charge of waste management. f—
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Section 1.
Welcome to the LI-b60

Welcome, and thank you for your purchase of the LI-560 TriSonica Sphere
Ultrasonic Anemometer. The LI-560 measures 3-dimensional wind speed and dir-
ection, air temperature. It also features an accelerometer that measures tilt.

The spherical design provides balance and
a full third dimension wind measurement.
The LI-560 is made of solid aluminum

oy
and weighs 225 grams. The insets of the
transducer nubs are filled with ultraviolet
resistant silicone rubber.
This instruction manual provides basic e

operating information for the sensor.

Mounted on a hollow %5” DN15 Schedule
10 pipe or 22-mm carbon fiber tube, the
LI-560 is ideal for deployment on sta-
tionary or mobile outdoor platforms, but
should be protected from sustained heavy
rainfall and high condensing humidity.

A mounting adapter is available to mount
the LI-560 to a camera tripod or custom Figure 1-1. The LI-560 TriSonica Sphere
platform with 14-20 threads. Ultrasonic Anemometer

Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer



Section 1. Welcome to the LI-560

Accessories

Part number
550USB

Part number
LI-570

Part number
560M

1-2

A variety of accessories are available for the LI-560.

USB interface adapter

USB interface adapter for the TriSonica sensors. Used for configuration and viewing
data on a computer. Not for outdoor use.

ON-OFF use

L/COR

550 USB
TriSonica.cor

LI-570 Data Logger

The LI-570 Data Logger powers and logs data from up to four LI-550s, up to three
LI-560s, or a combination of up to two LI-550s and two LI-560s. It features two 6-pin
connectors to connect to 3rd party equipment (radio or GPS receiver), and one 3-pin
connector for power.

Mounting adapter

The mounting adapter is to mount the LI-560 to a camera tripod or other platform
that uses 14-20 threads.

Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer
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Software

Data and power cables

Several cables are available for power and to transfer data from the device (see Table
1-1 below).

Table 1-1. Cables available for the LI-550 and LI-560 TriSonica anemometers.

Elirr:wber Description

571D-10 10-meter data and power cable with connectors at each end. Connects a
TriSonica sensor to the LI-570 Data Logger.

571D-1 1.25-meter data and power cable with connectors at each end. Connects a
TriSonica sensor to the LI-570 Data Logger.

571S-1 1.25-meter data and power cable with connector at one end and blunt cut
at the other.

571D-C Two connector assemblies for a customer-built cable connecting a

TriSonica sensor and the LI-670 Data Logger. 25-meter maximum length.

A simple Windows®-compatible user-interface application is available for download
from licor.com/env/support/LI-560/software.html.

‘ Note: This application is not suitable for data logging functions.

We recommend the use of a terminal emulator, such as Tera Term, to review the
data stream and to communicate with or configure the sensor. The data stream from
the LI-560 can be received, stored, and interpreted by an appropriate device of your
choice, so long as it is connected to the LI-560 by the proper communication pro-
tocol. The LI-570 is ideal for logging the output from the LI-560.

TriSonica ultrasonic anemometer comparison

The LI-550F and LI-550P TriSonica Mini and the LI-560 TriSonica Sphere share
many features, as shown in the table below.

Data and power cables 1-3
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Table 1-2. TriSonica family comparison guide.

Instrument Mount Connection Protocols Outputs  Measurements
LI-550F Flat 4 Wires EIA232 ASCII Wind Direction,
TriSonica Base String Wind Velocity,
Mini Air Temperature,
Air Pressure,
Humidity, Tilt,
Orientation
LI-550P Pipe 12-wire EIA232, ASCII Wind Direction,
TriSonica Mount  Connector EIA422, String Wind Velocity,
Mini EIA485, Air Temperature,
LVTTL-UART Air Pressure,
Humidity, Tilt,
Orientation
LI-560 Pipe 12-wire EIA232, ASCII Wind Direction,
TriSonica Mount  Connector EIA422, String Wind Velocity,
Sphere EIA485, Air Temperature,
LVTTL-UART Tilt

If you have an old TriSonica model, or an Anemoment sensor that is not described
here, documentation for your product is available at
licor.com/env/support/Anemometers’/home.html.

Did you spot a bug, a spelling error, or something that just doesn't make sense to
you? We'd love to hear about it. Please send feedback to envsupport@licor.com with
a detailed explanation of your concern. Screen shots and photos can be extremely
helpful!

1-4 Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer


https://www.licor.com/env/support/Anemometers/home.html
mailto:envsupport@licor.com

Section 2.,
Mounting the LI-560 anemometer

This section describes how to install the LI-560 and covers considerations for deploy-
ment.

Orientation

The LI-560 has a north indicator N on the cap at the top of the mounting post.

Airflow passing directly into the N will return zero degrees for the wind direction,
regardless of the actual orientation of the LI-560. Adjustment of wind direction for
orientations other than pointing to true North can be done in post processing of
data.

00

Figure 2-1. The North indicator

Mounting the LI-560

The LI-560 can be mounted to a user-supplied pipe, a custom platform, or a tripod
with the 560M adapter.

Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer 2-1
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2-2

Pipe mount

The LI-560 has a circular connector to mount over a standard ¥” DN15 Schedule 10
pipe or 22 mm OD/20 mm ID carbon fiber tube.

The pipe must be a thin wall type, as indicated by the Schedule 10 designation, to
allow an inside diameter wide enough to let the mating cable connector pass
through the pipe.

Before putting the LI-560 on the pipe, route the cable through the pipe. Then con-
nect the cable connector to the base connector. Place the LI-560 over the pipe and
tighten the three set screws to secure. Do not overtighten the set screws.

102 mm

| 102 mm

102 mm

Figure 2-2. The LI-560 TriSonica Sphere. Set screws are tightened with a 5/64 inch hex key.

102 mm

/2" Schedule 10 pipe or
22 mm carbon fiber tube
for mounting

7.5 mm
Set screw depth

22 mm
Outer diameter

Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer



Section 2. Mounting the LI-560 anemometer

560M mounting adapter
The 560M is an optional mounting adapter for attaching the LI-560 to a custom plat-

form. It features a brass 14-20 threaded insert that is compatible with most camera tri-
pods.

21 mm
—

12 mm

76 mm

69 mm

Figure 2-3. 560M mounting adapter dimensions.

Tilt and level considerations

If you intend to use data from the accelerometer, either with a single anemometer or
to compare with other anemometers, it should be calibrated in the environment in

which it will be deployed.

The accelerometer in the LI-560 measures offsets from level. Because the mounting
of the LI-560 affects the tilt, offsets are not set during manufacturing. Persistent off-
sets in the data could indicate that the calibration needs to be adjusted. Calibration
can be initiated in the menu interface (see Calibration on page 5-3) or command-line
interface (see levelcalibrate on page 6-4). See Level calibration on page 8-2 for more
details. The raw accelerometer outputs are also available.

Environmental considerations

Be mindful of environmental conditions that may affect the performance of the
sensor. The LI-560 is designed for outdoor use, but some limitations apply.! Protect

IThe 550USB adapter is not for outdoor use, and must be protected from dust and wet conditions.

560M mounting adapter 2-3



Section 2. Mounting the LI-560 anemometer

the instrument from sustained rainfall and persistent high humidity (condensing
conditions). If the device will sit outdoors unused for long periods, you can cover it
to reduce the accumulation of dust, pollen, and other contaminants.

Ice and Snow

The LI-560 has no on-board heaters. The LI-560 is designed for outdoor use, how-
ever, if ice or snow accumulate on the transducers or within the LI-560, the acoustic
pathways between transducers can be blocked. The LI-560 may not be the best
choice for sustained use in wintery weather.

Not submersible

The LI-560 is not submersible in water.

Interference considerations

2-4

Be aware of these potential sources of interference as you plan your project and inter-
pret data.

Other sonic anemometers

If using more than one anemometer, maintain at least one meter separation distance
between the two devices to prevent ultrasonic interference. Two TriSonica anem-
ometers that are close to each other may appear to work fine, but over time, the two
clocks will come into phase with each other, leading to spikes in the measurements.
Avoid the situation by maintaining at least one meter of separation.

Compact fluorescent lamps

Some compact florescent lamps (CFL) make ultrasonic noise that can interfere with
the operation of a LI-560. Erroneous readings may result if the LI-560 is operated
near compact florescent lamps. Turn off the CFL or move the sensor away from the
CFL to reduce interference.

Wind tunnels and ultrasonic frequency

Ultrasonic anemometers operate by generating ultrasonic pulses and measuring the
time of flight of those sound pulses between transducers. The time-of-flight meas-
urements can be disturbed by external noise sources in or near the same frequency

Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer
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band used by the ultrasonic anemometer’s transducers. The LI-560 operates in the 60
KHz ultrasonic frequency range.

We have found that some wind tunnels generate ultrasonic noise that can cause erro-
neous readings from the anemometer. This is not an indication of failure of the
anemometer but is a result of using the anemometer in an ultrasonically noisy envir-
onment.

Wind tunnels and ultrasonic frequency 2-5
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Section 3.
Connecting the power and data cable

The LI-560 features a 12-pin socket connector as shown in Figure 3-1 on the next
page.
Important: Do not twist the cable during installation or removal. Doing so will

damage the connector pins. To remove the cable, grasp the collar and pull it away
from the anemometer.

DO NOT TWIST the cable. Grasp the collar and
Doing so will break the pins. pull to disconnect.

Pre-made cables with connectors may be purchased from LI-COR in 1.25 and 10
meter lengths. Customized cables up to 25 meters in length can be made with the
571D-C custom cable kit. Because this detachable cord carries both data and power,
replacement cords or user-built cords must comply with the wiring and insulation
specifications set out in the EIA Standard appropriate for the selected com-
munication protocol.

Power and data wire assignments

Figure 3-1 on the next page shows the socket assignments for the signal connections
and positions within the connector in reference to looking at the bottom of the
LI-560. The cable internal wire colors and pin description are given in Table 3-1 on
page 3-3.

Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer 3-1



Section 3. Connecting the power and data cable

| 1-vIN | 2-GND |3 - Trigger]
| 4-Tx+ [ 5-Tx | 6-Rx+ | 7-RX- |
| 8-URX | 9-GND | 10-232 |
| 11-UTX | 12-GND |

Figure 3-1. 12-pin socket connector and assignments for the LI-560.

Caution: The Power In wire is the only one that can handle voltages exceeding
five volts. Applying excess voltage to other wires can damage the LI-560. Such
damage is not covered by the warranty.

Table 3-1. LI-560 socket descriptions and wire colors.

. Wire Signal

Pin # Color Name Description

1 Brown VIN Voltage Input of 5V to 32V

2 Red GND Ground connection. Only one of the GND connections are required for proper
operation. Multiple GND connections are provided as a convenience for system
wiring.

3 Orange Trigger Synchronizing Trigger input. This input allows multiple instruments to

synchronize their sampling to a common signal.
4 Yellow TX+ Serial Transmit data output in EIA232 Mode and TX+ data output in EIA422

mode.
Green  TX- Serial Transmit data output TX- in EIA422 mode. Not used in EIA232 mode.
Blue RX+ Serial Receive data input in EIA232 Mode and TX+ data output in EIA422 mode.
Violet RX- Serial Receive data input RX- in EIA422 mode. Not used in EIA232 mode.

Gray URX 3.3V LVTTL UART Serial Data Input.
White  GND Ground connection.See the description for Pin #2.
0 Black 232 Force Single Ended Serial mode. When this pin is connected to GND the TSM
will start in EIA232 or LVTTL-UART mode with the settings of 115200,8,N,1
regardless of the software settings of the instrument.

- O 00 N O ;1
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Section 3. Connecting the power and data cable

Table 3-1. LI-560 socket descriptions and wire colors. (...continued)

Pin # Wire Signal

Description
Color Name P

11 Light UTx 3.3V LVTTL-UART Serial Data Output.
Green
12 Pink GND Ground connection. See the description for Pin #2.

Connecting the LI-560 to the USB interface adapter

Note: The USB adapter is for scientific research and development use only. Do
not use the USB adapter in wet locations.

The single-terminated blunt-cut cable is to connect the LI-560 to the USB adapter.
Separate the yellow, blue, red, black, and brown wires from the bundle and strip 3
mm of insulation from the ends of each wire.

Open the adapter case and insert the wires into the terminal block holes as shown in
Figure 3-2. The wire colors do not correspond to the color labels, if present.

Yellow Red and Black

USB Adapter: 65

Blue

Brown ~<

Figure 3-2. Separate the wire leads from the cable and connect to the USB adapter.

Table 3-2. LI-560-to-USB adapter wire colors and assignments.

Color Description

Brown Power In (+5 to 30 VDC)
Blue RS-232 TX+ (serial data out)
Yellow RS-232 RX+ (serial data in)
Red and Black Ground and Serial Return.

Connecting the LI-560 to the USB interface adapter 3-3



Section 3. Connecting the power and data cable

Note: The cable contains 12 wires to accommodate the multi-protocol capable
LI-560. Therefore, these color assignments do not match the labels, if present.

@ A video demonstrating this connection is available at licor.-
com/env/support/LI-560/videos.html.
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Section 4.
Connecting to the anemometer

This section describes how to connect the LI-560 and what to expect after con-
necting.

Serial communication settings

The LI-560 starts generating data about one second after power up, and outputs data
continuously when in sampling mode. With the LI-560 connected to a computer by
the USB adapter or similar device that supplies power to the LI-560 and allows data

pass-through, the serial data stream from the LI-560 can be viewed with the TriSon-

ica application or a terminal emulator.

¢ Baud Rate: 115,200
* Data Bits: 8

* Parity: None

* Stop Bits: 1

Connecting with the TriSonica application

Note: This software application is not suitable for data logging functions.

To connect using the TriSonica application:

1 Connect the data and power cables and power on the anemometer.
See Connecting the power and data cable on page 3-1.
2 launch the TriSonica application.
Download from licor.com/env/support/LI-550/software.html.
3 Select the serial port that is used for the USB-to-serial adapter.

Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer 441
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4-2

All active ports will be presented in the drop-down list (you can guess which one or
find it in your computer's Device Manager). In the example, it is COM3. The soft-
ware will attempt to connect immediately after selecting the port.

A TiSunica e Avp 12

Gettings | Tarminal | Durres | Sposcd ared Divwction Dial | Semsnt anel Dieuesian Graph | Wing Vecters Sxpert
Senal Fart Satup

wiite Farana| Teg &1 | 22
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| mokwy

| Update Sesngs

Serd
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|

When connected, you'll see the data stream into the Terminal tab. If display para-
meters have been set, you can view plots under the other tabs as well: Demo, Speed
and Direction Dial, Speed and Direction Graphs, Speed and Direction Graphs, and
Wind Vectors.

'.ﬁl-n-‘.n._.m'. o o . o B o *
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Connection error or no data? See Troubleshooting on page 7-1 for help connecting.
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Section 4. Connecting to the anemometer

Connecting with a terminal emulator

To connect using Tera Term:

1 Connect the data and power cables and power on the anemometer.
See Connecting the power and data cable on page 3-1.

2 InTera Term, start a New connection, select Serial as the connection type, select the Port
used by the USB-to-serial adapter, and click OK.

i

File Edit  Self ters Term;: New connection *

O TCPIP myhost.example.com
History
Telnet 22
SSH §SH2
Other T
@ Serial Port:  COM3: USB Serial Port [COM3) ~

Cancel Help

If the default baud rate of the terminal is incorrect, data will appear as non alpha-
numeric characters. To resolve the issue, change the serial port baud rate to 115200
under Setup > Serial port.

1 COM3 - Tera Term VT - O X
File Edit | Setup Control Window Help

Terminal QRCC_Z *RCCp Z *RCC Z QRCCE_Z EZCCUPE ZCCT
+7CCy 7 +RCT_Z +RCCu 7. €ZCCR_Z
Window.. 7 WRGCR_ZVZCOT_Z +ZCCF_Z €R)
8 = % +RCCT_EJRCT_Z_:RCCp Z]
Font M 7CCr 7 +RCCR_Z :RCT_Z @RCCu Z QRCCE _ZNZOCE Z +
Keyboard A Tera Term: Serial port setup and connection X
Serial port
oo o - _
Proxy. m
SSH... Speed:
SSH Authentication s i . cancel
$SH Forwarding
SSH KeyGeneratar... Parity: nonej e
TCP/IP.. Stop bits: 1 bit v Help
General...

Flow control: none ~

Additional settings...

Transmit delay

El msecichar El msecg/line

Save setup...
Restore setup...

o

3 Data will stream into the Terminal interface.

M COM3 - Tera Term VT

File Edit Setup Control Window Help

RO 174.5 MD B56
—-AB.43 U -AA.16 W -AA.28 T 21.1@ H 38.61 P 967.89 PI 174.5

-AP.23 U -AB.15 W -AA.24 T 20.94 H 3A.22 P 967.87 PI 175.0|

e o Gfﬂﬂ.}? U -AA.16 W -08.32 T 20.91 H 38.35 P 967.11 PI 174.6|

Connection error, no data, or nonsense data? See Connection issues, no serial data, or
the connection fails on page 7-3 for help connecting.

Connecting with a terminal emulator 4-3



Section 4. Connecting to the anemometer

Connecting to the LI-570 Data Logger

When the LI-560 is connected to the LI-570 Data Logger, you can configure it
through the data logger. In this case, communication is mediated by the logger.
Some minor differences may be apparent. See the LI-570 instructions for details.

Configuration options

After connecting with either the TriSonica application or a terminal program, you
can configure the anemometer in three ways:

TriSonica Application

In the TriSonica application Settings tab, some configuration options are available,
and are selected by checking the appropriate box (see Connecting with the TriSonica
application on page 4-1).

Menu interface

In a terminal program or the TriSonica application Terminal tab, press ESC to view
the menu (see Configuring with the menu interface on page 5-1).

* Press X to discard changes and return to sampling mode.
* Press 0 (zero) to store changes and return to sampling mode.

Command-line interface

In a terminal program or the TriSonica application Terminal tab, press Ctrl + C to
enter the command-line interface (see Configuring with the command-line interface on
page 6-1).

* Type help to view the command-line help menu.

* Type exit to return to sampling mode.

4-4 Using the LI-560 TriSonica® Sphere Ultrasonic Anemometer
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Serial data format

Serial data format

The LI-560 outputs data in an ASCII character string ending with carriage return
and line feed characters. Each line is a single record of all the measured parameters
contained in a single sample.

Note: Although you can configure which measurements appear in the data string,
the order in which the measurement data appears is not customizable.

The parameters on an output line are separated by two spaces, or by a single space
and a negative sign. You can use optional data tags to indicate the measurement asso-
ciated with the value; the tags can be turned on or off for each individual type meas-
urement. For more about tags, see Basic mode commands on page 6-2.

Parameters

The variables measured by the LI-560, default units, and default tags are listed in
Table 4-1 below. Units and tags are user-configurable (see Data output setup on
page 5-2).

Table 4-1. Variables measured by the LI-560, as well as default tags and units. Tags
are user-configurable and units are user-selectable.

Variable Default Tag Default Units  Optional Units

Wind Speed S m/s mps, kph, mph, fps, or kts
2D Wind Speed S2 m/s mps, kph, mph, fps, or kts
Horizontal Wind Direction D degrees

Vertical Wind Direction DV degrees

U Vector U

V Vector V

W Vector W

Speed of Sound C

Temperature T °C °F

Accelerometer X AX

Accelerometer Y AY

Accelerometer Z AZ

Pitch Angle Pl degrees

Roll Angle RO degrees
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Custom tags

Listing 4-1 below gives an example of a data stream without tags. In this example, the
columns are wind speed, wind direction, U vector, V vector, W vector, and tem-
perature.

Listing 4-1. A sample of the output without tags.

05.2 112 -01.9 04.7 01.1 22.6
05.3 107 -01.5 04.9 01.3 22.2

Listing 4-2 below gives an example of a data stream with tags. The data labels are S =
wind speed; D = wind direction; U = U-vector; V = V-vector; W = W-vector; T = tem-
perature.

Listing 4-2. A sample of the output data with tags.

S 05.2 D112 U -01.9 VvV 04.7 W 01.1 T 22.6
S 05.3 D107 U -01.5V 04.9 W 01.3 T 22.2

Custom delimiters

The delimiters for the tags and parameters are customizable. In this example, a colon
is used after the tags in place of the space and a comma is added after the meas-
urement value. The default delimiters for both the tag and parameter name are a
space character. Details on how to use this feature are given with the paramdelim
and tagdelim commands.

Listing 4-3. Example of custom delimiters.

$:05.2,D:112,U0:-01.9,V:04.7,W:01.1,T:22.6
$:05.3,D:107,U:-01.5,V:04.9,W:01.3,T:22.2

Error codes

When the anemometer firmware detects an error, it outputs an error code in the
data stream in all the affected parameters. All error codes appear as -99. xx. The
decimal value of the error code varies with the error type.

See Troubleshooting on page 7-1 for help with error codes.
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This section describes how to communicate with the LI-560, how to define which
variables appear, how variables are labeled, and how often data packets arrive. The
serial connection (See Connecting to the anemometer on page 4-1) allows you to inter-
act with the anemometer in several ways. The choice of method is largely up to you,
though some advanced settings are only available through expert mode of the com-
mand-line interface. The options are:

* Main menu below
* Configuring with the command-line interface on page 6-1
» Application programming interface on page 6-11

Main menu

After connecting (see Connecting to the anemometer on page 4-1) and entering a ter-
minal display, press ESC to bring up the Main Menu.

Main Menu:

Serial Setup

Data Output Setup

Instrument Setup

Calibration

Diagnostic

Instrument Reset

Enter Command Line

Exit Without Storing Changes
Exit

Choice: I

A.
B.
C.
D.
E.
G.

w3

Note: Not all settings are accessible from this menu (see Configuring with the com-
mand-line interface on page 6-1).
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If the menu has been inactive for one minute, the sensor returns to sampling mode

and changes are not stored in the non-volatile memory. Press a key to stay in menu

mode.

Serial setup

From the main menu, press & to enter the serial setup menu where you can con-
figure the baud rate, parity, and serial protocol.

Serial Menu:

Changes apply after exiting the main menu.

A. Baud Rate
B. Parity ..

C. Protocol

{ 115208 >
¢ Mone 2
¢ EIRA232 >

@. Return to Main Menu

Choice:

Menu Option Description

Baud Rate Press A to toggle between the available baud rates.
Parity Press B to toggle the parity settings.

Protocol Press C to toggle the serial protocol settings.

Data output setup

From the main menu, press B for a list of output parameters, indicating whether

they are enabled, how many decimals are displayed, the units for the parameters,
and the data tag. See Table 4-1 on page 4-5 for a list of parameters available from the

LI-560.

From this menu, press the letter key to access submenus that control the parameter.

Most menus present options that can be toggled by pressing the corresponding letter

key.

Instrument setup

From the main menu, press C to set the data output rate, orientation, and trigger

9-2

parameters.
Menu Option Description
Data Output Opens a menu to set the output rate. Options include 10 Hz, 5 Hz, 2 Hz, 1 Hz, 2
Rate (Hz) seconds, 5 seconds, and 10 seconds.
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Menu Option Description
OrientUV Toggles between standard, OTSM, and ATI. See orientuv on page 6-9.
Trigger Toggles between internal, external, and synchronizing.

Calibration

From the main menu, press D to start calibration of wind and level.

Menu Option Description

Wind Sensor Calibrates wind measurements. See Calibration and maintenance on page 8-1.
Level Calibrates the level. See Level calibration on page 8-2.

Diagnostic

From the main menu, press E to run built-in diagnostics and display the results. If
everything is as expected, the device responds with No Problems Found. If issues
are detected, the device will deliver a more specific message with guidance to solve
the problem (e.g., Check for blockage on Transducer 1).

Instrument reset

From the main menu, press G to reset the instrument, clearing all volatile memory,
restoring to all settings to previously saved settings.

Enter command line

From the main menu, press W to enter the command-line mode. Previous changes
are not saved when you enter command-line mode. See Configuring with the com-
mand-line interface on page 6-1 for details.

Exit without storing changes

From the main menu, press X to apply the changes temporarily and exit the menu.
Changes made up to this point are not stored in the non-volatile memory and will be
lost when the instrument is restarted.

Calibration 5-3



Section 5. Configuring with the menu interface

Exit

From the main menu, press 0 (zero) to exit the menu and store changes in non-volatile
memory. Changes made up to this point are retained even after a system reset or
restart.
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The command-line interface is a simple way to access all of the functions available in
the anemometer, starting with important information about how you save changes
to the anemometer configuration.

Applying configuration changes

Each time the LI-560 TriSonica Sphere is powered up, it gets a copy of configuration
parameters from non-volatile memory (Flash) and places it in temporary volatile
memory (RAM) for operational access.

When you make changes to parameters using the serial menu or command-line, the
changed parameters are updated in the temporary volatile memory, but they are not
updated in the non-volatile memory. This means these changes are lost when the
unit restarts, because the LI-560 replaces the parameters in the volatile memory with
a fresh copy of the parameters saved in the non-volatile memory.

If you do not want the changes to be lost, copy the parameter changes saved in volat-
ile memory to the non-volatile memory using the nvwrite command. The changes
will then be remembered during a restart.

Restoring default settings

If, after making changes to non-volatile memory, you want to restore the per-
manently saved parameters to their original default values, this can be done by using
the command factoryrestore YES in the expert menu mode.
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Basic mode commands
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After connecting with either a terminal program or the TriSonica application (select
the Terminal tab), press Ctrl + C to enter command-line interface (CLI) mode.
The LI-560 will stop sampling and provide a prompt: >. If no input is given within
one minute, the LI-560 returns to sampling mode and changes are not saved in non-
volatile memory.

Details of all available commands and their parameters are accessed within the com-
mand-line interface by typing help at the prompt.

Note: The LI-560 command-line interface is self-documented. The detailed help
for each command may differ from what appears in the following sections. You
can download the current firmware release notes at licor.com/env/support/LI-
560/software.html.

help

Displays a list of command-line interface commands. The command help followed
by the name of another command displays detailed help for that command (e.g.,
help baudrate).

Table 6-1. The help command.

Command Description
help Displays commands available in the command-line interface.
command e.g., help baudrate
exit

Type exit to leave the command-line interface and return to sampling mode.

Command Description
exit Leaves the command-line interface and returns to sampling mode.
baudrate

Shows or sets the current baud rate. Type the word baudrate followed by the
desired rate (must be a valid baud rate of 9600, 19200, 38400, 57600, 115200,
230400) and press return. Add the word now to change the baud rate immediately.
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Otherwise, the baud rate is placed in memory to be written to non-volatile memory
using the nvwrite command and used on the next reset.

Note: In order for the LI-550 or LI-560 to communicate with the terminal pro-
gram, the baud rate (and parity) for both needs to match. Changing the baud rate
(or the parity) in the anemometer memory (whether volatile or non-volatile) does
not change the baud rate (or parity) in the terminal program. If you choose to
change the baud rate (or parity) in the LI-550 or LI-560, be sure to make a match-
ing change in the Terminal Program's settings.

calibrate

To calibrate the precise length of the acoustic path between pairs of transducers.
This length is a defining component in the detection and calculation of wind speed
and direction. Actual air temperature is included in the calculation of the acoustic
path length. The subcommand allows you to input a specific value for this variable.

You can calibrate the LI-560 to local conditions or test conditions using the calibrate
command by following steps in User calibration on page 8-1.

Command Description
calibrate When sent with a parameter, initiates the calibration.
temp Temperature in Celsius inside the calibration chamber.
decimals

Set the number of decimals places of a display parameter or a group of parameters.
Enter decimals to view a list of the current settings and parameters that can be
changed. Enter decimals followed by the parameter and the number of digits
after the decimal. You can use the name of a single parameter or a group as listed by
the decimals or display command. The parameter is case sensitive. For example, to
set wind speed to three decimals, send decimals S 3.

diagnostic

Type diagnostic to for a report on problems found with the anemometer. Type
diagnostic details for a more detailed diagnostic output. Enter diagnostic
clear to clear the error counts displayed in the details parameter.
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display

Shows the current display mode settings. The display command shows a table
indicating the name and description of each parameter available, whether it is
tagged or not, what the tag value is, how many decimals are displayed, whether the
signal is enabled to be added to the serial output string, and the units for each meas-
urement. See Table 4-1 on page 4-5 for a full list of parameters, tags, and units.

> display
Display Ualue List:

i 3
Wind Speed 2D

Horiz Wind Direction Degrees
Vert Wind Direction Degrees
U Uector nss
U Uector nss
Y Uector A nss
Temperature [H
Speed of Sound

Figure 6-1. Display command output module.

expert

Type expert enable to access advanced menus, as described in Expert mode com-
mands on page 6-8. Type expert disable to return to normal mode.

hide
Similar to the show, tag, untag, and decimals commands, the hide command is
to view a list of display parameters or groups available to be hidden. It also provides

a list of all values currently being displayed. When used with a parameter, the hide
command removes that parameter from the list of displayed variables.

The parameter can be the name of a single parameter or a group as listed by the
show or display command. The parameter is case sensitive.

* Example: hide IDTag
* Reply: None; removes the IDTag from the data stream.

levelcalibrate

To calibrate the level while on a known level surface. Place the anemometer upright
on a level horizontal surface. Enter levelcalibrate YES to execute the command.
Do not disturb the unit during calibration. If the device detects that it is too far
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from level, it will automatically cancel the calibration. See Level calibration on
page 8-2 for more details.

nvwrite

Writes parameter data to non-volatile memory. Writes to flash memory to preserve
the configuration during power down. See Applying configuration changes on page 6-1
for more details.

outputrate

Type outputrate to view the current setting. Enter outputrate followed by the
desired rate to set the parameter. For example outputrate 5 will set the rate to 5
Hz.

parity

Show or set the current parity setting. Parity can be applied immediately or written
to flash for the next reset. Options include odd, even, and none. Append the com-
mand with now to apply the change immediately. Otherwise, the setting is placed in
memory to be written to non-volatile memory using the nvwrite command and
used on the next reset.

Note: In order for the LI-550 or LI-560 to communicate with the terminal pro-
gram, the baud rate (and parity) for both needs to match. Changing the baud rate
(or the parity) in the anemometer memory (whether volatile or non-volatile) does
not change the baud rate (or parity) in the terminal program. If you choose to
change the baud rate (or parity) in the LI-550 or LI-560, be sure to make a match-
ing change in the Terminal Program's settings.

programupdate

Puts the LI-560 into update mode. In update mode, you can update the program,
using a serial terminal emulation program such as Tera Term, using the YModem
protocol. See Firmware updates on page 8-2.

show

Similar to the hide, tag, untag, and decimals commands, the show command is
to view a list of display parameters or groups available to be shown. When used with
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a parameter, the show command adds that parameter to the list of displayed vari-
ables. The parameter can be the name of a single parameter or a group as listed by
the show or display command. The parameter is case sensitive.

* Example: show IDTag

* Reply: None; adds the IDTag to the data stream.

systemreset

Enter systemreset followed by return to immediately reset the device.

tag

Similar to the hide, show, untag, and decimals commands, the tag command is
to view and set the ID tags applied to a parameter or group of parameters. When
used with a parameter, the tag command adds that parameter to the list of dis-
played variables. The parameter can be the name of a single parameter or a group
as listed by the show or display command. The parameter is case sensitive.

triggertype

Set or get the sampling trigger type.

trisonicaid

Enter trisonicaid to view the current ID setting. Enter trisonicaid 001 to set
the ID to 001, for example. Enter trisonicaid clear to remove the ID. The
trisonicaid may be up to 40 characters in length to accommodate a UUID.

units

The command sets or displays the units value for all adjustable parameters. Enter
units to view the units for measurements. The units menu displays variable names,
descriptions, and the units that are currently in use. See Table 4-1 on page 4-5 for a
full list of parameters and units available.

To apply international (si) units, enter units si. To change units for a parameter,
enter units followed by the name, followed by the new units. Units can be set for a
single parameter or a family of units. The parameters are case sensitive.
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Command Description
units Displays and configures the units
si Set all parameters to default metric units (m/s, C, hPa, kg/m~3)
sae Set all parameters to the sae units (mph, F, psi, Ib/ft"3)
velocity Units for velocity (mps, kph, mph, fps, or kts)
temperature Units for temperature (C and F)
untag

Similar to the hide, show, untag, and decimals commands, the untag command
is to view a list of display parameters or groups that can be untagged. Enter untag
to view a list of all available parameters that can have the tag removed from the dis-
play output. Enter untag followed by a parameter to remove the tag from a display
parameter or a group of parameters.

The parameter can be the name of a single parameter or a group as listed by the
show or display command. The parameter is case sensitive.

version

Type version to see the firmware version, serial number, and other details.

wdb40

Type wd540 to view the current settings. Type wd540 enable to apply the 540°
mode; Type wd540 disable to return to normal 0 - 360° mode.

The LI-560 default horizontal wind direction parameter reports wind direction as 0
to 360 degrees. If you want to display horizontal wind direction data on a time-series
graph, horizontal wind that is approaching the anemometer from near north (0/360)
appear as large directional changes rather than gradual changes.

To avoid this display issue, apply the wind direction scale command (wd540) para-
meter. This prevents the graph from showing large directional shifts when crossing
359° to 0°. When the wd540 parameter is applied, the firmware recognizes two rep-
resentations of 360 degrees: a 0-to-360-mode, and a 180-to-540-mode. The anem-
ometer begins in the 0-to-360-mode. When the wind direction crosses 360 or 0
degrees, the firmware shifts to 180-to-540 mode. The anemometer stays in the 180-to-
540 mode until the wind direction again crosses either 180 or 540, which causes the
anemometer to return to 0-to-360-mode.
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Expert mode commands
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When expert mode is enabled, additional commands are present in the help menu.
These commands enable more advanced settings and configurations that may be out-
side of the normal operating settings. We recommended that you understand the
effects of these commands before use. Changes made in expert mode are stored as
described in Applying configuration changes on page 6-1.

averagesize

Set or show the size of the average of samples.

This command specifies the number of internal samples to average before generating
an output. When combined with the samplerate command, it affects the output
data rate. For simplicity, it is better to use the outputrate command in the basic
menu.

* Example: averagesize 8
* Reply: None. Set the number of samples to be avereaged to 8.

distance

Set or show the distance between transducers. This is one of the settings that is
changed during a calibration. We do not recommend altering this setting. If you
enter a value as a single number, it will be applied to all four distances. If you enter
four values, they will be applied respectively to the four distance values. The
designed mechanical distance between transducers on an LI-560 is 0.060 meters. See
User calibration on page 8-1 for more information.

. Example: distance

* Reply: Distances for four paths.

The offset is also set during factory calibration. All four should be close to zero. Sim-
ilar to distance, if you enter one number, it is applied to all four paths. If you enter
four numbers, they will be applied separately to each path.

factoryrestore

Returns the instrument to the factory default settings. Enter factoryrestore YES
and press return to apply the changes immediately.
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offset

Set or show the offset values for all paths. These are calibration factors set during the
calibration cycle. If you enter the value as a single number, it will be applied to all
four distances. If you enter four values, they will be applied respectively to the four
distance values. The offset value compensates for variations in manufacturing,

orientuv

Set or view the UV wind vector output coordinate system. Options are std, ati,
otsm.

Note: There are different possible definitions for the meanings of the U and V
axes. The std setting defines positive U as being from the west, and positive V as
being from the south. This is the default output coordinate system. The ati setting
defines the positive U as being from the north, and positive V as being from the
west. The otsm setting matches the original TriSonica Mini output definition of
positive U as being from the north, and positive V as being from the east.

paramdelim

Gets or sets the parameter delimiter for all display parameters. The measurement
delimiter is a single character displayed immediately after the parameter value is dis-
played. This value is controlled by the paramdelim command. The default delimiter
is a space character.

protocol

Show or set the current serial protocol setting. This is the software command to
select between EIA232 and EIA422 modes. The now parameter makes the change
immediately, otherwise the setting is placed in memory to be written to non-volatile
memory using the nvwrite command and used on the next reset.

samplerate

Set or get the internal sample frequency. This command changes the internal
sampling rate. When combined with the averagesize command, it affects the out-
put data rate. For simplicity, it is better to use the outputrate command in the basic
menu.
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shadowcorrect

Enable or disable the shadow correction calculations of the LI-560. 1 = enable, 0 =

disable. We recommend that you keep the correction enabled. It is enabled by
default.

tagdelim

Gets or sets the tag delimiter for all display parameters. The tag delimiter is a single
character displayed immediately after the parameter tag and is controlled by the tag-
delim command. The default delimiter is a space character.

tagid

Set the tag id to id in the specified parameter param. The new id for the display
value of the parameter. The id can be a maximum of 8 characters.

triggertype

Triggering can be internal or external and can be adjusted to trigger on the rising or
falling edge of the external signal. Use the triggertype command and the para-
meters posedge and negedge to make this selection. Three trigger modes are avail-

able.
Trigger Description
Internal The LI-560 uses its own internal timer for sample triggering and runs asynchronous to
Trigger other instruments.
External When an external trigger is received, the LI-560 takes the number of samples
Trigger specified in the averagesize command at the configured samplerate. When

this sampling is complete, the output is generated and transferred over the serial port.
The LI-560 then waits until the next trigger before sampling again. If the trigger is too

fast to complete all the samples, the LI-560 will shorten the number of samples taken

to maintain the external trigger rate.

Sync The sync trigger mode adjusts the internal trigger sampling to align with the sync
trigger, otherwise the LI-560 operates on its internal trigger. For instance, this is
useful for aligning samples to a GPS pulse-per-second clock so multiple instruments
can trigger simultaneously without being connected to the same trigger. Sync pulses
can have a very long time between pulses.
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Application programming interface

The LI-560 provides an Application Programming Interface (API), which is a
method to simplify computer command automation. It is a variation on the com-
mand-line interface and uses the same commands as the command-line interface.
The API commands are sent to the LI-560 during sampling mode. The command is
enclosed in curly braces { and } without a carriage return or line feed character.
One command per set of curly braces is allowed. The open curly brace { instructs
the LI-560 that a API command is starting, and the close curly brace } indicates the
end of the command. When the close curly brace } is received, the command is
executed and the results returned within the curly braces.

Note: This is not compatible with the JSON protocol.
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Troubleshooting

The sensor seems unresponsive

e Can you hear the transducers?
In a quiet room, hold the LI-560 close to your ear and listen for a faint clicking
sound. Absence of sound alone is not an indicator of an issue because differences
in auditory sensitivity and background noise may make the sound difficult to
hear. However, if you hear the clicking sound, the anemometer is working cor-
rectly. If you do not hear a sound, continue with the next steps.

¢ Is the power supply working and wired correctly?
Use a volt meter to measure power at the source and at any connections. The
LI-560 requires 5 - 32 VDC (12 volts is ideal). Be sure the power supply wires are
not shorted, and be sure that terminals are clamped onto wire rather than the
insulation. See Connecting the power and data cable on page 3-1.

e If using the USB adapter, is the USB port providing power?
Remove the cover on the USB adapter. If it is plugged in to a powered USB port,
two LEDs on the board will be illuminated, indicating power in and power out.
(If desired, use a volt meter to measure voltage at the terminal connection. The
USB adapter should be receiving around $ volts from the power supply and deliv-
ering around 12 (+0.75) volts to the anemometer.) Be sure that terminals are
clamped onto wire rather than the insulation.
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e Are the RX and TX data wires connected correctly?
Be sure that there are no shorted contacts and that the data connections are cor-
rect. Be sure that terminals are clamped onto wire rather than the insulation. See
Connecting the power and data cable on page 3-1.

e Correct COM port assigned to the USB adapter?
To find the serial port number, open the Device Manager (press the Windows

key E, type Device Manager, then press Enter). Click Ports (COM & LPT).
Look for USB Serial Port (COM#). Your serial port number is indicated by the
number. The COM port must be the same as the one selected in the TriSonica
application.

% Device Manager - a x

File Action View Help
e T H=E2

v & Computer
i Audio inputs and outputs
3 Batteries
) Bluetooth
[ Computer
- Disk drives
[ Display adapters
§il Human Interface Devices
=@ |DE ATA/ATAPI contrellers
(=1 Keyboards

@ Mice and other pointing devices
[ Menitors
[ Network adapters
§ Ports (COM & LPT)
§ Communications Port [COMT)
ﬁ Silicen Labs CP210x USE to UART Bridge (COME)
= Frint queues
= Printers
I Processors
B Software devices
i Seund, video and game controllers

<

& Storage controllers
E3 System devices
§ Universal Serial Bus controllers

¢ Data visible in a terminal program?
The presence of data indicates that the anemometer is working properly. See
Serial communication settings on page 4-1 for details.

If you’ve followed these steps and you are unable to view data, contact us at
envsupport@licor.com for further steps.
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Connection issues, no serial data, or the connection fails

If you are unable to connect to the device, stream data, or if you experience con-

nection failures:

¢ Are the RX and TX data wires connected correctly?
Be sure that there are no shorted contacts and that the data connections are cor-
rect. Be sure that the RX and TX wires are not swapped. Check that the ter-
minals are clamped onto wire rather than the insulation. See Connecting the

power and data cable on page 3-1.

¢ Correct device drivers?

Sometimes the Windows Operating System does not have the necessary device

driver. To check, open your Device Manager (press the Windows key E, type

Device Manager, then press Enter).

* If you see Silicon Labs CP210x USB to UART Bridge Controller under Ports

(COM & LPT), your driver is current.

* If you see CP2102N USB to UART Bridge Controller under Other devices,

your computer needs the updated driver.

% Device Manager
File Action View Help

s @ ER B

~ & Computer
i Audio inputs and outputs
B Batteries
@ Bluetooth
[ Computer
s Disk drives
Cormpuier
Ji Human Intertace Devices
=3 IDE ATAVATAP| controllers
E= Keyboards
@ Mice and other pointing devices
[ Monitors

£ Other devices -
il CP2102M USB to UART Bridge Controller

2 Newonksdater Indicates that a driver

& ot (COM LT update is required

sk e
e e

5P Network adapters
) Ports (COM & LPT)

<

:5?1?E§L‘f§32?§”&‘§?$fms.mggmmm/I Drivers are up to date

= Print queues

To update the driver:

A Go to silabs.com/developers/usb-to-uart-bridge-vcp-drivers and download the file called

CP210x Universal Windows Driver.

B Extract files from the compressed folder; save them to your downloads folder.

Connection issues, no serial data, or the connection fails
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C From the Device Manager, right click CP2102N USB to UART Bridge Controller,
select Update Driver, and then select Browse my computer for drivers.

- o x

File View  Help

s mHHEE B EX®

G Display adapters
& Human Interface Devices
= IDE ATA/ATAPI controllers

= Keyboards
@ Mice and other pointing devices
[ Monitors

& Netw

B cri0:

SB to UART Brirdne Controllsr

v @ Ports (COM & LPT) Update diver
§ Communica tions Port (| Disable device "
5 Print queues
5 Printers

1 Update Drivers - CP2102N USB to UART Bridge Controller
[ Processors

B Software devices
i Sound, video and game cor

How do you want to search for drivers?
Gui Storage controllers

—> Search automatically for drivers
n Isear

h your computer for the best available driver and instal it on
Launches the Update Driver Wizard for the selected device.

—> Browse my computer for drivers
Locate and nstall s diiver manually.

D Select the folder that has the extracted driver files and click through the prompts.

x

¢ | Update Drivers - Communications Port (COM1)

Browse for drivers on your computer

Search for drivers in this location:

| C:\Users\user.name\Downloads\CP210x_Universal_Windows_Drive Browse.

Include subfolders

ick from a list of available drivers on my computer
show available drivers compatible with the device, and all drivers in the
ory as the device.

Next Cancel

Your computer will install drivers and the USB adapter will be moved to the
list of Ports (COM & LPT), and be assigned a COM port number. Now you
should be able to connect using the assigned COM port number.

If you've followed these steps and you are unable to connect, contact us at
envsupport@licor.com for further steps.
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Unexpected readings or errors

Unexpected readings and errors may indicate a wiring or configuration issue.

¢ Unexpected offsets in tilt reading?
Check the calibration of the digital level. If multiple anemometers are used
together, calibrate them together to achieve consistency between them. See User
calibration on page 8-1 for details on these procedures.

e Temperature data noticeably different from expected?
If the LI-560 sensor has been dropped or knocked about, or has become skewed
during installation, the distance between transducers may have changed slightly
from what was calibrated at the factory. Re-calibrate your sensor to the new dis-
tances by following the instructions User calibration on page 8-1.

¢ Blocked sonic path (values of -99.xx in the data stream)?
If one or more paths between transducers is blocked, the anemometer will report
an error message. Ice, snow, or some other physical material is preventing the
ultrasonic signal reception. Clearing the blockage returns the unit to normal
operation. Use the diagnostic command to get information about the error
(see Diagnostic on page 5-3 for more details).

e Calibration returning unreasonable values?
If the values of wind speed or temperature are very different from the values
entered into the calibrate command, it is possible that the current distance and
offset values are outside the allowable range for the calibration algorithm. Enter
expert mode and set the distance of all paths to 0.060 with the command dis-
tance 0.060 and the offset to zero with offset 0. Then try the calibrate com-
mand.

Unexpected readings or errors 15
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e Correct serial port settings?

Check the baud rate and parity settings on the receiving unit or computer. The
LI-560 default transmission settings are Baud Rate: 115,200, Data Bits: 8, Parity:
None, Stop Bits: 1. In Tera Term, the serial connection settings are configured
under Setup > Serial port.

¥ COM3 - Tera Term VT - O X
File Edit | Setup | Control Window Help

Terminal...

Window... i _ E
indow ZCCr' _Z +RCCI'_ZJRCI'_Z +RCCup Z|
Font +RCM_Z QRCCu_Z RRCCF_EJECCE_Z

Keyboard, P Tera Term: Serial port setup and connection X

Port: COM3 v N
New setting
Speed: En -

Data: 8 bit ~

Serial port...
Proxy..
SSH..

SSH Authentication...
SSH Forwarding...
SSH KeyGenerator...
TCPAIP...

Cancel
Parity: none ~

Stop bits: 1 bit v Help
General.. Flow control: none v
Additional settings

Transmit delay

[0 | msecichar [0 | msechiine

Save setup...
Restore setup...

e

Is the power supply working and wired correctly?

If the data still do not make sense or are all 99s, check the power supply and
receiving unit (e.g., data logger) to make sure there is a ground connection
between the power supply, the serial port receiving data, and the LI-560.

Power supply transient or variation?
On rare occasions, a large deviation in the power supply voltage can lead to unex-
pected performance. Restart the device to resolve the issue.

If you've followed these steps and you are still observing errors, contact us at
envsupport@licor.com for further steps.
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Section 8.
Calibration and maintenance

The LI-560 requires very little maintenance. The sensor can be user-calibrated, as
described below. The firmware can be updated as well.

User calibration

Every LI-560 is tested and calibrated prior to shipping.

However, you can re-calibrate the sensor to acclimate to unique use cases or local
conditions by following these directions.

Anemometer calibration

Place the LI-560 inside a small container to reduce the airflow to as close to zero as
possible. Care must be taken to eliminate acoustic reflections from hard sides and to
not block the acoustic pathways. There should be some sound absorbing material on
any flat walls that could reflect sound back towards the LI-560. A small box with
acoustic absorption foam is ideal. However, in a pinch you can successfully calibrate
a LI-560 by loosely wrapping a coat or towel around it. The main thing is to provide
a zero-wind environment, and to know the temperature, and ideally the humidity, of
the air volume where the LI-560 is enclosed.

At the command line interface, type calibrate <temp> [<rh>] where <temp> =
xx.x in °C temperature and <rh> = xx.x in % relative humidity. If humidity is not
supplied, then 50% is assumed.

* Example: Sending calibrate 32 25 will adjust the temperature measurement
to read 32 °C and the relative humidity measurement to read 25%.

* Example: Send calibrate 32 to adjust the temperature measurement to read
32 °C and adjust the relative humidity to an assumed value of 50%.
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The calibration cycle takes ten seconds. You will see dots printed on the serial con-
sole indicating progress, and the serial prompt will return when the calibration is
completed. Enter nvwrite to store the new calibration values in non-volatile
memory.

Level calibration

The calibration function of the level is simply an offset adjustment for the accel-
erometer inside the LI-560. Place the LI-560 on a known upright pole so that the
shaft of the LI-560 is perfectly vertical. With the LI-560 in this known level con-
figuration execute the levelcalibrate command. Enter nvwrite to store the val-
ues in non-volatile memory.

Recovering from a bad calibration

If, after calibrating, the readings are not correct, reset the instrument to factory
defaults in Expert mode, then try to calibrate again. Be sure to exit expert mode
before storing the new calibration to non-volitile memory using nvwrite.

Firmware updates

8-2
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Firmware updates will include bug fixes and feature improvements.

Updating firmware

You can download the latest firmware release at licor.com/env/support/LI-
560/software.html. Save the program to your computer. Connect the LI-560 to that
computer. From this point, choose a method of command access (Tera Term is
offered as the terminal emulator example):

Using the LI-560 application:

In the Settings Tab click Browse...

Navigate to the downloaded file.

Click Update Software.

The LI-560 updates and the new version number will register on screen.
Perform a user calibration (see User calibration on the previous page).
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Using Tera Term (terminal emulator):

With the LI-560 connected and streaming data, press CTRL+C.

Type programupdate YES.

From the Tera Term menu select the following: File > Transfer > YModem > Send.
Select the file to upload and press Enter.

1l & W IN =

Perform a user calibration (see User calibration on page 8-1).

Updating the bootloader

Two programs reside in the internal memory of the LI-560: the LI-560 application
and a bootloader. During a reset or power on, the bootloader checks to determine if
the LI-560 application is valid. If the sensor application is valid, the bootloader turns
over control to the sensor application. If the sensor application is not valid, the boot-
loader shows a command line interface with a limited set of commands: help, pro-
gramupdate, systemreset, and factoryreset. These commands perform the
same functions described in Configuring with the command-line interface on page 6-1.

Follow these steps if you need to update the Bootloader:

Update the LI-560 application.
Enter the command line interface.

Enter the expert mode with the command expert enable.

B W N =

Enter the command bootloadupdate YES to update the bootloader.

Cleaning the sensor

To clean the LI-560, wipe with a clean lint-free cloth dampened with distilled water,
then dry with a dry lint-free cloth.

Wipe gently to avoid removing or dislodging any of the sealants on the spherical
arms or the assembly joints.
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Section 9,
Specifications

Power Supply Voltage: 5 - 32 VDC
Power: 600 mW (500mW typical)
Operating Environment:
Altitude: Up to 5000 meters
Temperature: -20 to 72 °C
Relative Humidity: 0 to 100% (non-condensing)
The 550USB is not rated for outdoor use.
Transient Overvoltage: Category I
Temporary Overvoltage: 40 V
Pollution Tolerance: Level 3 (enclosure must be intact)
Sampling Frequency: 100 Hz maximum
Ultrasonic Frequency: 60 kHz +5 kHz
Weight: 225 grams
Size: 10.2 x 10.2 x 24.9 cm
Digital Output: RS-232, RS-422, UART-3V
Output Rate: 1 Hz, 2 Hz, 5 Hz, 10 Hz, 20 Hz, 25 Hz, 50 Hz, 100 Hz
Wind Speed Measurements:
Range: 0-50 m/s
Resolution: 0.01 m/s
Accuracy: (0-10 m/s): £1%*
Accuracy: (11-30 m/s): +1%
Accuracy: (31-50 m/s): +2%
*Averaged over 10 seconds
Wind Direction Measurements:
Range (u/v): 0-359°
Range (w): +60°
Resolution: 1.0°
Accuracy: +1.0°
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Temperature Measurements:
Range: -20 °C to 72 °C
Resolution: 0.01 °C
Accuracy: +2.0 °C

Accelerometer:

Range (u, v, w): +2 g
Tilt (pitch, roll): +90°

Specifications are subject to change without notice.
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Standard Terms and Conditions

1. General. LI-COR Inc. (“LI-COR?”) is delivering these goods and products (“Products”) subject to these Terms and Conditions of Sale (“Condi-
tions”). Buyer will be deemed to have assented to these Conditions upon Buyer’s placement of order. Notwithstanding the above, failure of
LI-COR to object to provisions contained in any purchase order or other form or document from Buyer shall not be construed as a waiver of
these Conditions nor an acceptance of any such provision.

2. Buyer’s Use Only/No Resale. The purchase of Products only conveys to Buyer the non-transferable right for only Buyer to use the quantity of
Products and components of Products purchased in compliance with the applicable intended use statement, limited use statement or limited
label license, if any, in LI-COR catalogues or on the label or other documentation accompanying the Products (all such statements or licenses
being incorporated herein by reference as if set forth herein in their entirety). Buyer has no right to resell the Products, or any portion of them,
and any such resale is strictly prohibited unless LI-COR first accepts and approves a purchase order and acknowledges in writing that the
Products may be resold by Buyer and the terms of such resales.

3. Prices/Taxes. All prices are quoted for delivery to Buyer when goods are loaded on the carrier at LI-COR premises in Lincoln, Nebraska, USA.
Accordingly, unless otherwise specified by LI-COR, prices are exclusive of shipping, insurance and installation charges, all of which are Buyer’s
sole responsibility. All prices are exclusive of all sales, use, excise, value added, withholding and other taxes, and all customs, duties, doc-
umentation charges, and freights forwarder charges now or hereafter claimed or imposed by any governmental authority upon the sale of the
Products. Any such charges will be added to the product invoice or subsequently invoiced to the Buyer. In the event LI-COR is required to pay
any such tax, duty or charge, Buyer will promptly reimburse LI-COR.

4. Payment Terms. All payments shall be made in immediately available U.S. Dollars net thirty (30) days from the date of invoice for qualified
accounts, without set-off, deduction or withholding of any kind, unless otherwise stated by LI-COR in writing and may be paid by check (drawn
on a U.S. bank), wire transfer or major credit card. All open account invoicing must be pre-approved. Any amounts not paid when due will
accrue interest at the rate of 1 1/2% per month, or the maximum amount allowed by law, if lower. In the event that any payment is more than
thirty (30) days late, LI-COR shall have the right to suspend doing business with Buyer until all past due balances are made current. Buyer shall
pay for all costs (including reasonable fees) incurred by LI-COR in connection with the collection of late payments. Each accepted purchase
order is a separate, independent transaction, and Buyer has no right of set-off against other purchase orders or other transactions with LI-COR.
Buyer hereby grants LI-COR a security interest in the Products in the amount of the unpaid balance of the purchase price until paid in full.
LI-COR may file a financing statement for such security interest and Buyer shall sign any such statements or other documentation necessary to
perfect LI-COR security interest.

5. Return Policy. Buyer may return non-consumable Products to LI-COR within forty-five (45) days of invoice date only with prior authorization
by LI-COR, the Product(s) being returned in new and unused condition and must be resalable as new. Any returned Product(s) are subject to
payment of a fifteen percent (15%) re-stocking fee on all items returned. Buyer shall be responsible to make payment to LI-COR for any and all
expenses related to deinstallation of the Product(s), including but not limited to shipping, duties, and taxes. All payments subject to this pro-
vision shall be made to LI-COR within thirty (30) days of return, or de-installation, of the Product(s).

6. Delays In Performance. LI-COR shall not be liable for any delay in performance hereunder due to unforeseen circumstances or due to cir-
cumstances beyond its control including, but not limited to, acts of nature, acts of government, labor disputes, delays in transportation, delays in
customs clearance and delays in delivery or inability to deliver by LI-COR’s suppliers.
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7. Shipment and Packing. All Product prices exclude costs of shipping and handling and insurance, in accordance with delivery terms designated
by LI-COR. Unless otherwise agreed in writing, such costs will be paid by the Buyer and will appear as a separate item on LI-COR invoice.
LI-COR shall ship in accordance with LI-COR standard practices. Buyer may specify different shipping instructions, subject to agreement by
LI-COR. Unless otherwise agreed to in writing by LI-COR, all products shall be packaged, if appropriate, for shipment and storage in accordance
with standard commercial practices. All packing shall conform to carrier requirements.

8. Partial Shipments. Any Products delivered in partial shipments may be invoiced individually. Additional shipping and handling charges may
apply.

9. Title/Risk of Loss. All domestic shipments are made FOB per Uniform Commercial Code. All international shipments are made per
INCOTERMS 2000 designated by LI-COR. LI-COR title to the Products and the risk of loss of or damage to the Products ordered by the Buyer
will pass to Buyer at time of LI-COR delivery of Products to the carrier. The carrier shall be deemed Buyer’s agent, and any claims for damages in
shipment must be filed with the carrier. LI-COR is authorized to designate a carrier pursuant to LI-COR standard shipping practices unless oth-
erwise specified in writing by Buyer.

10. Intellectual Property Rights. Title to and ownership of the documentation, and any improved, updated, modified or additional parts thereof,
and all copyright, patent, trade secret, trademark and other intellectual property rights embodied in the Products, shall at all times remain the
property of LI-COR or LI-COR licensors.

11. Acceptance. All sales are final and all Products shall automatically be deemed accepted upon delivery to Buyer when goods are loaded on the
carrier at LI-COR premises in Lincoln, Nebraska, USA. Buyer may not return any Products to LI-COR except as provided for by LI-COR war-
ranty or as provided herein.

12. Product Warranties. Unless otherwise specified by LI-COR:

(a) LI-COR warrants that, for a period of twelve (12) months from the date of shipment of the Products from LI-COR (the “Warranty
Period”), unless otherwise specified for individual Products or extended by a Support Contract or Extended Warranty Contract, the Products
sold hereunder will be free from material defects in materials and workmanship and will conform to LI-COR published specifications in
effect as of the date of manufacture. LI-COR SPECIFICALLY DISCLAIMS ANY INDIRECT,SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES (INCLUDING LOSS OF USE OR LOST PROFITS) WHICH MAY RESULT FROM THE USE OF
PRODUCTS PURCHASED HEREUNDER, AS FURTHER SET FORTH IN SECTION 13 OF THESE CONDITIONS OF SALE. This limited
warranty extends only to Buyer as original purchaser unless otherwise agreed upon in writing by LI-COR.

(b) The foregoing warranty shall not apply if the defective Product (i) has been subjected to abuse, misuse, neglect, negligence, accident,
improper testing, improper installation, improper storage, improper handling or use contrary to any instructions issued by LI-COR, (ii) has
been repaired or altered by persons other than LI-COR, (iii) has not been installed, operated, repaired and maintained in accordance with the
documentation or operated outside of the environmental specifications for the Product; (iv) has failed due an Act of God, including but not
limited to fire, flood, tornado, earthquake, hurricane or lightning or (v) has been used with any devices, accessories or products not man-
ufactured by or approved by LI-COR. In addition, the foregoing warranty shall not apply to Products (i) LI-COR Standard Terms and Condi-
tions of Sale — rev. 5/15/2009 marked or identified as “sample,” (ii) loaned or provided to Buyer at no cost, or (iii) which are sold “as is.”

¢) If during the Warranty Period: (i) LI-COR is notified promptly in writing upon discovery of any defect in the Product, including a detailed
description of such alleged defect, (ii) such Product is returned, transportation charges prepaid, to LI-COR designated manufacturing facility
subject to the prior approval of LI-COR with a valid Return Material Authorization (“RMA”) number, and (iii) LI-COR inspections and tests
determine that the Product is indeed defective and the Product has not been subjected to any of the conditions set forth above, then, as
Buyer’s sole remedy and LI-COR sole obligation under the foregoing warranty, LI-COR will, at LI-COR option, repair or replace without
charge the defective Product. In no event will the Buyer itself nor will the Buyer allow any party other than LI-COR or a third party author-
ized in writing by LI-COR to perform any service on the Products.

(d) During the Warranty Period, LI-COR will provide on-site warranty repair for Odyssey® Infrared Imager, Aerius Automated Infrared
Imager, Pearl® Imager and/ or 4300 DNA Analyzer Products including travel costs, repair parts, and labor to maintain the hardware in
proper operating condition. At LI-COR discretion, the Buyer may be required to run certain diagnostic procedures to help determine the
source of the problem before on-site warranty repair is rendered. If an on-site service call is initiated, LI-COR will dispatch a service tech-
nician to the Buyer site. On-site service will be provided 8:00 a.m. to 5:00 p.m. (Buyer local time), Monday through Friday, excluding LI-COR
holidays. The cost of a repair/service call for an instrument malfunction caused by third party hardware and/or software will be billed to
Buyer on a time and material basis.
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(e) Any Product that has either been repaired or replaced under this warranty shall have warranty coverage (parts only) for the longer of
ninety (90) days or the remaining original warranty period. Replacement parts used in the repair of Products may be new or equivalent to
new.

(f) EXCEPT FOR THE WARRANTIES SET FORTH IN THIS SECTION, LI-COR MAKES NO OTHER WARRANTIES, EXPRESS, IMPLIED
OR STATUTORY, WITH RESPECT TO ANY PRODUCTS OR OTHER PRODUCTS PROVIDED IN CONNECTION WITH THESE
CONDITIONS, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTY OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, NONINFRINGEMENT, OR ARISING FROM COURSE OF PERFORMANCE, DEALING, USAGE OR TRADE.

(g) Notwithstanding anything herein to the contrary, LI-COR makes no warranty with respect to any third party products provided under
these Conditions. Buyer’s sole remedy with respect to such third party products shall be pursuant to the original manufacturer’s or licensor’s
warranty, if any, to Buyer, to the extent permitted by the original manufacturer or licensor.

13. Limitation of Liability. IN NO EVENT SHALL LI-COR, ITS LICENSORS OR ITS SUPPLIERS BE LIABLE TO BUYER OR ANY THIRD
PARTY FOR COSTS OF PROCUREMENT OF SUBSTITUTE PRODUCTS OR SERVICES, LOST PROFITS, DATA OR BUSINESS, OR FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, EXEMPLARY OR CONSEQUENTIAL DAMAGES OF ANY KIND ARISING OUT OF OR IN
CONNECTION WITH THE USE OF THE PRODUCTS OR THESE CONDITIONS, HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY (WHETHER IN CONTRACT, TORT (INCLUDING NEGLIGENCE), STRICT LIABILITY, PRODUCTS LIABILITY OR
OTHERWISE). LI-COR TOTAL AND CUMULATIVE LIABILITY ARISING OUT OF OR IN CONNECTION WITH ANY PRODUCTS
PURCHASED BY BUYER HEREUNDER SHALL IN NO EVENT EXCEED THE PURCHASE PRICE PAID BY BUYER FOR SUCH
PRODUCTS. THE LIMITATIONS SET FORTH IN THIS SECTION SHALL APPLY EVEN IF LI-COR OR ITS SUPPLIERS HAVE BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, AND NOTWITHSTANDING ANY FAILURE OF ESSENTIAL PURPOSE OF ANY
LIMITED REMEDY.

14. Authorized Use of Biotechnology Products. Unless otherwise expressly indicated in LI-COR catalogues, LI-COR website or on the label or
other documentation accompanying Biotechnology Products, the LI-COR Biotechnology Products are intended for RESEARCH USE ONLY and
are not to be used for any other purposes including, but not limited to, unauthorized commercial purposes, in vitro diagnostic purposes, ex vivo
or in vivo therapeutic purposes, investigational use, in foods, drugs, devices or cosmetics of any kind, or for consumption by or use in connection
with or administration or application to humans or animals. Buyer acknowledges that the Biotechnology Products have not necessarily been
tested for safety or efficacy, unless expressly stated in LI-COR catalogs or on the label or other documentation accompanying the Biotechnology
Products.

15. Authorized Use of Biotechnology Products. Unless otherwise expressly indicated in LI-COR catalogues, LI-COR website or on the label or
other documentation accompanying Biotechnology Products, the LI-COR Biotechnology Products are intended for RESEARCH USE ONLY and
are not to be used for any other purposes including, but not limited to, unauthorized commercial purposes, in vitro diagnostic purposes, ex vivo
or in vivo therapeutic purposes, investigational use, in foods, drugs, devices or cosmetics of any kind, or for consumption by or use in connection
with or administration or application to humans or animals. Buyer acknowledges that the Biotechnology Products have not necessarily been
tested for safety or efficacy, unless expressly stated in LI-COR catalogs or on the label or other documentation accompanying the Biotechnology
Products.

16. Severability. If any portion of these Conditions is held invalid, the parties agree that such invalidity shall not affect the validity of the remain-
ing portions of these Conditions.

17. Export Control. Buyer acknowledges and agrees that the Products purchased under these Conditions may be subject to restrictions and con-
trols imposed by the United States Government and the regulations thereunder. BUYER WARRANTS THAT IT WILL NOT EXPORT OR RE-
EXPORT ANY PRODUCTS PURCHASED WITHOUT PRIOR WRITTEN NOTIFICATION AND APPROVAL OF LI-COR.

18. Assignment. Buyer shall not assign or transfer these Conditions or any rights or obligations under these Conditions, whether voluntary or by
operation of law, without the prior written consent of LI-COR. LI-COR may assign or transfer these Conditions to any successor by way of mer-
ger, acquisition or sale of all or substantially all of the assets relating to these Conditions. LI-COR or any successor may assign all or part of the
right to payments under these Conditions. Any assignment or transfer of these Conditions made in contravention of the terms hereof shall be
null and void. Subject to the foregoing, these Conditions shall be binding on and inure to the benefit of the parties’ respective successors and per-
mitted assigns.

19. Entire Agreement. These Conditions of Sale take precedence over Buyer’s additional or different terms and conditions, to which notice of
objection is hereby given. Acceptance by Buyer is limited to LI-COR Conditions of Sale. Neither LI-COR commencement of performance nor
delivery shall be deemed or construed as acceptance of Buyer’s additional or different terms and conditions. These Conditions supersede all prior
communications, transactions, and understandings, whether oral or written, and constitute the sole and entire agreement between the parties
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pertaining to the referenced quotation or purchase order, provided that: (1) these Conditions shall not, without LI-COR prior written consent,
supersede any conflicting terms of: (a) prior written agreements duly executed by LI-COR, or (b) governmental purchase orders, terms of pur-
chase, requests for quotation or acquisition regulations relative to governmental purchasers; and (2) to the extent not in conflict with any such
prior or governmental terms, these Conditions shall supplement them. No modification, addition or deletion, or waiver of any of the terms and
conditions of these Conditions shall be binding on either party unless made in a non-preprinted agreement clearly understood by both parties to
be a modification or waiver, and signed by a duly authorized representative of each party.

20. Entire Agreement. These Conditions of Sale take precedence over Buyer’s additional or different terms and conditions, to which notice of
objection is hereby given. Acceptance by Buyer is limited to LI-COR Conditions of Sale. Neither LI-COR commencement of performance nor
delivery shall be deemed or construed as acceptance of Buyer’s additional or different terms and conditions. These Conditions supersede all prior
communications, transactions, and understandings, whether oral or written, and constitute the sole and entire agreement between the parties per-
taining to the referenced quotation or purchase order, provided that: (1) these Conditions shall not, without LI-COR prior written consent, super-
sede any conflicting terms of: (a) prior written agreements duly executed by LI-COR, or (b) governmental purchase orders, terms of purchase,
requests for quotation or acquisition regulations relative to governmental purchasers; and (2) to the extent not in conflict with any such prior or
governmental terms, these Conditions shall supplement them. No modification, addition or deletion, or waiver of any of the terms and con-
ditions of these Conditions shall be binding on either party unless made in a non-preprinted agreement clearly understood by both parties to be
a modification or waiver, and signed by a duly authorized representative of each party.

21. Force Majeure. Shipping dates are approximate and may be delayed absent prompt receipt from Buyer of all necessary information. LI-COR
shall not be responsible for any failure to perform or delay attributable in whole or in part to any cause beyond its reasonable control, including
but not limited to Acts of God, government actions, war, civil disturbance, insurrection, sabotage, labor shortages or disputes, failure or delay in
delivery by LI-COR suppliers or subcontractors, transportation difficulties, customs clearance, shortage of energy, raw materials or equipment, or
Buyer’s fault or negligence. In the event of any such delay the date of delivery shall, at the request of LI-COR, be deferred for a period equal to
the time lost by reason of the delay.

22. Governing Law and Venue. These Conditions and performance by the parties hereunder shall be construed in accordance with the laws of
the State of Nebraska, U.S.A., without regard to provisions on the conflicts of laws.
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