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Glossary of Term

Glossary of Term

Big-endian
Indicates the most significant byte of a
value is stored first.

DHCP

Dynamic Host Configuration Protocol
(DHCP) is an automatic method for
Ethernet equipment to obtain an IP
address. The WNet system can obtain
its IP address using DHCP on networks
that support this protocol.

F/T
Force/Torque.

Gateway Settings

The address of the router that handles
a network’s Ethernet traffic.

IEEE

The Institute of Electrical and Electron-
ics Engineer, inc.

IP Address

An Internet Protocol Address (IP Ad-
dress) is an electronic address assigned
to an Ethernet device so that it may
send and receive Ethernet data. IP ad-
dresses may be either manually select-
ed by the user or automatically as-
signed by the DHCP protocol.

Network Order

The order in which data values are
placed on a network. The WNet’s net-
work order is big-endian

Sensor System

The assembly consisting of all compo-
nents from the transducer to the WNet
box.

SCHUNK e~

Subnet Mask
A string of numbers used to indicate
which portion of a network’s IP ad-

dresses is common to all devices on the
local network.

TCP

Transmission Control Protocol (TCP) is
a method of exchanging information
frequently used over Ethernet.

UDP

User Datagram Protocol (UDP) is a low-
level method of transmitting data over
Ethernet. While UDP is faster than TCP,
unlike TCP lost UDP data is not resent.

usB

Universal Serial Bus (USB). The WNet’s
USB port conforms to this computer
peripheral cabling standard.

WLAN

Wireless Local Area Network (WLAN).
The WNet system conforms to the IEEE
802.11 WLAN standard.
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About this manual

1

1.1

About this manual

This instruction is an integral part of the product and contains im-
portant information for a safe and proper assembly, commission-
ing, operation, maintenance and help for easier trouble shooting.

Before using the product, read and note the instructions, especial-
ly the chapter "Basic safety notes".

Presentation of Warning Labels

To make risks clear, the following signal words and symbols are
used for safety notes.

A DANGER

Danger for persons!
Non-observance will inevitably cause irreversible injury or death.

/\ WARNING

Dangers for persons!
Non-observance can lead to irreversible injury and even death.

/\ CAUTION

Dangers for persons!
Non-observance can cause minor injuries.

Material damage!
Information about avoiding material damage.

01.01|FTWN |en
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Basic safety notes

2 Basic safety notes

2.1 General

The customer should verify that the transducer selected is rated
for maximum loads and moments expected during operation. Re-
fer to transducer specifications in F/T Transducer Manual or con-
tact SCHUNK for assistance. Particular attention should be paid to
dynamic loads caused by robot acceleration and deceleration.
These forces can be many times the value of static forces in high
acceleration or deceleration situations.

2.2 Safety Precautions

NOTICE

Do not remove any fasteners or disassemble the Wireless F/T.
This will cause irreparable damage to the Wireless F/T and void
the warranty.

e Leave all fasteners in place and do not disassemble the Wire-
less F/T.

NOTICE

Do not remove any fasteners or disassemble transducers with-
out a removable mounting adapter plate, these include Nano,
Mini, IP-rated, and some Omega transducers.

This will cause irreparable damage to the transducer and void the
warranty

e Leave all fasteners in place and do not disassemble the trans-
ducer.

NOTICE

Do not exert excessive force on the transducer.

The transducer is a sensitive instrument and can be damaged by
applying force exceeding the single-axis overload values of the
transducer and cause irreparable damage. Small Nano and Mini
transducers can easily be overloaded during installation, refer to
the F/T Transducer manual (9620-05-Transducer Section) for spe-
cific transducer overload values.

SCHUNK' e ' 01.01|FTWN |en




Basic safety notes

NOTICE

When setting up the Wireless F/T system adhere to the mini-
mum bend radius.

Bending the cables tighter than the minimum will cause damage
to the cable.

e Refer to the F/T Transducer manual (9620-05-Transducer Sec-
tion) for minimum bend radii.

NOTICE

Damage to the outer jacketing of the transducer cable could en-
able moisture or water to enter an otherwise sealed transducer.

e Ensure the cable jacketing is in good condition to prevent
transducer damage

01.01|FTWN |en
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System Overview

3 System Overview

The Wireless F/T can stream data to an existing wireless access
point on the network. The Wireless F/T can stream six-axis meas-
urements to the user’s host device for data collection, real-time
motion control, or user-defined signal processing.

The range and performance of the Wireless F/T device is derived
from the IEEE 802.11 standard. Actual performance may vary due
to conditions, wireless infrastructure, and other variables. For mo-
re details see Chapter "Technical Data" Technical Data

Wireless
Infrastructure
Access 1

PC Host

Transducer Wireless F/T

Signal Path to a Computer, Using a Wireless Access Point

The Wireless F/T is a small signal conditioner and IEEE 802.11 wire-
less device for up to six ATl Multi-Axis Force/ Torque transducers.
The device supports TW transducers (such as Nano and Mini);
transducers with integrated electronics are not supported. The
Wireless F/T can stream F/T six-axis measurements to the user’s
host device for data collection, real-time motion control, or user-
defined signal processing. The device is equipped with a slot for a
MicroSD™ card, the card can be used to collect and store data.
Transducer calibration settings can be downloaded into the Wire-
less F/T to allow users to easily replace transducers in the field for
new configurations. The Wireless F/T is contained in an impact,
splash, and dust resistant housing.

The Wireless F/T unit is certified with the antenna attached, the
antenna can be pivoted 90° so the unit can be use in small con-

fined spaces. Fixed mounting is accommodated with the four ro-
bust threaded inserts on the back plate of the housing. The unit
can also be attached with a quick-removable belt clip for mobile
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applications. Both Wireless F/T models can be powered by an in-
ternal rechargeable battery for more mobile applications. The
units can also be powered with a 5VDC external power adapter us-
ing the USB connector. The Wireless F/T has a battery charge sta-
tus indicator that provides a low-battery warning. The battery can
be charged internally or externally. The external power indicator is
active when charging the battery internally or an external power
adapter is used.

Wireless F/Ts include a rechargeable battery, antenna, external
battery charger and USB cable. Optional desktop battery charger
and international power cords are available, for more details

(= 10, Page 71).
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System Overview

3.1 Wireless F/T WNet-3

The Wireless F/T WNet-3 model can interface with up to three ATI
Multi-Axis Force/Torque transducers simultaneously. Each of the
three transducer connectors has a transducer status indicator. The
device has a rechargeable battery that can power the device for
approximately two hours at full measurement rate with all three
transducers enabled. The battery life can be extended at lower
rates and/or by disabling one or more transducers.

TW Transducer ———

————'P_ (3) Transduc Connectors
_——'—"'_'_'___'—'_':
Transducer Serial _— Power Button with Indicator
Number Label
b (3) Transducer Status Indicators
Antenna —— - IR S

Removable Belt Clip —
Wireless Status Indicator —— P

USB Cable —___ Micro USB Connector —_|

~ MicroSD Card Siot (N

MicroSD Card ——— (-\"’ | — Battery Status Indicator

x__————i
Removable 8

Battery o a

External Power Adapter — ¢

(4) Fixed Mounting Threaded Inserts
Battery Door Lock

Transducer Serial Number Label(s)

Wireless F/T WNet-3

3.2 Wireless F/T WNet-6

The Wireless F/T WNet-6 model can interface with up to six ATI
Multi-Axis Force/Torque transducers simultaneously. Each of the
six transducer connectors has a transducer status indicator. The
device has a rechargeable battery that can power the device for
approximately one hour at full measurement rate with all six
transducers enabled. The battery life can be extended at lower
rates and/or by disabling one or more transducers.
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3.3

34

3.5

3.6

3.7

3.8
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Micro USB Connector

The Wireless F/T unit has a Micro USB connector that can be used
to power the unit and charge the battery using an external power
adapter.

MicoSD™ Card Slot

The Wireless F/T unit has a MicroSD card slot that can be used to
store data on a customer supplied MircoSD card. The file system
supports files sizes up to 4 G bytes. If using a MicroSD card to store
data, the system will create a subdirectory \ATl and a Fn.dat data
file on the MicroSD card. If multiple sessions are saved on the Mi-
croSD card the system will sequence the data file F1.dat, F2.dat ...
etc. For more details Command Interface

External Power Adapter

The external power adapter is a 5V 10W battery charging adapter
that provides a power source to operate the unit and charge the
battery. The adapter operates on 100 to 240 AC Input voltage and
provides a USB Micro-A output connector. Interchangeable AC
clips that fit over the US prongs are available for international use.

USB Cable

The USB cable connects the external power adapter to the Wire-
less F/T unit and provides USB Type A and Micro-B USB connect-
ors.

Removable Belt Clip

The Wireless F/T unit has a removable belt clip for easily mounting
and removal from human or humanoid robot applications.

Removable Battery

A rechargeable lithium-polymer battery is provided with the Wire-
less F/T unit. The battery can be charged using the external power
adapter through the micro USB connector. For more details Bat-
tery Recharging and Replacement.
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3.9

3.9.1

3.9.2

Controls and Indicators

The Wireless F/T has controls and integrated status indicators. The
Status indicator information is periodically transmitted over the
wireless network to the host device. For location of controls and
indicators (¥ 3.1, Page 11)/(= 3.2, Page 11)

Power Button

The Power Button turns power on and off to the unit. The recessed
power on/off switch has an integrated system status indicator and
supports auto power-off. The Power Button supports the following
functionality:

1 Press the button once to power the unit up.
2 Press button for approximately 2 seconds to power the unit down.
3 Press the button for about 10 seconds to power cycle the system.

The power cycling the system will reset the DHCP, IP address,
subnet mask, gateway settings, and authenticated user pass-
word to the last saved settings.

Power Button Indicator
This indicator is located within the recessed power switch.

System Status Indicator

Behavior Description

Off Indicates the system is either off or in charging-only
mode.

Steady Blue [Indicates the system is on.
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System Overview

3.9.3 Transducer Status Indicators

The Wireless F/T WNet-3 has three transducer status indicators on
the front of the device, below its corresponding connector. The
Wireless F/T WNet-6 has six transducer indicators, three on the
front of the device and three on the back below its corresponding
connector.

Transducer Status Indicators

Behavior Description

Steady Indicates normal transducer operation.

Green

Steady Red [Indicates a fault with the transducer.

Off Indicates the transducer is off, the entire unit is off,

or the unit is in charging-only mode.

394

Wireless Status Indicator

The wireless status indicator is on the front of the Wireless F/T be-
low the antenna connector.

Wireless Status Indicator

Behavior Description

Steady Indicates the unit is connected to an Access Point

Green and there have been no recent wireless errors.

Flashing Indicates the unit is attempting to connect to an Ac-

Green cess Point.

Steady Red [Indicates the unit is connected to an Access Point,
and an error has been recently detected.

Flashing Red|Indicates the wireless subsystem is recovering from
a lock-up condition (¥ 8, Page 68).

Off Indicates the unit is either off or in charging-only

mode, or the WLAN is set to off.

01.01|FTWN |en
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3.9.5

3.9.6

Battery Status Indicator

The battery indicator is on the front of the device next to the bat-
tery compartment.

Battery Status Indicator

Behavior Description

Steady Indicates the battery is charged.
Green
Flashing Indicates the battery is charging.
Green

Flashing Red|Indicates the battery charge is almost depleted.

Steady Red [Indicates a battery fault, such as the battery voltage
is too low, or the battery is too warm, or is missing.

Off Indicates the unit is off.

External Power Indicator

The external power indicator is on the front of the unit next to the
left-side located USB connector.

External Power Status Indicator

Behavior Description

Steady Indicates the external power source connected to
Green the USB port is operating normally.

Steady Red [Indicates the external power source connected to
the USB port is not supplying proper voltage.

Off Indicates there is no external power adapter con-
nected to the USB port, or it is not functioning.
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4

Wireless
Characteristics

Power Requirements
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Technical Data

This section covers characteristic of the Wireless F/T device, other
components such as transducer, cabling may be found in the spe-
cific product manual on our website. Drawings may also be found
in the product catalog and on our website. 2-D and 3-D models are

also available on our website.

Contact SCHUNK for specific information and drawings regarding
your installation. We encourage you to use our applications de-
partment to review your designs and answer your questions.

Wireless Local Area Network IEEE 802.11 b/g/n
(WLAN) 2.4GHz /5.0 GHz
Typical Range (Antenna attached)

Office Type Environment 30m
unobstructed environment 100 m

NOTE

Only certified with the antenna attached.

Battery Power

Internal battery

3.7V Lithium-polymer
rechargeable

Typical battery life (Max, streaming
rate and transducers used)

WNet-3 2 hrs
WNet-6 1hr

Power consumption 2A at 5VDC
External power adapter 5vVDC

SCHUNK e~




Technical Data

Physical
Characteristics

SCHUNK e~

Size

Wireless WNet-3
(Excluding Antenna &
mating connectors)

156 mMm x 82 mm x 19.7 mm

Wireless WNet-6
(Excluding Antenna &
mating connectors)

156 MM x 82 mm x 33 mm

Antenna 100 mm
Weight

Wireless WNet-3 0.27 kg
Wireless WNet-6 0.27 kg
Mounting Drawings

Ambient conditions

Operating ambient Temperature
(Non-Charging)

0°Cto +50°C
(Note: battery runtime may de-
crease above 35°C ambient).

Battery charging ambient
temperature

0°Cto +35°C

Storage ambient temperature

-20°Cto 45°C

Humidity

85% maximum, non-condensing

01.01|FTWN |en




Initial Configuration and Installation of your Wireless F/T System

5

5.1

Initial Configuration and Installation of your Wireless
F/T System

This section explains how to configure the basic functionality of
your Wireless F/T system. The Wireless F/T system consist of sev-
eral components: Wireless F/T unit, transducer, external power
adapter, USB cable, and software CD. The Wireless F/T unit must
be set up and configured before installing the transducer so that
forces can be monitored during installation.

Preparing your Wireless F/T for configuration

1 Unpack the system components from the container

2 Use a flat head screw driver to open the battery door (Note: %
turn clockwise to open and % turn counterclockwise to close).
Insert the battery, close and secure the battery door. (The bat-
tery label will be facing the front of the Wireless F/T Unit).

3 Connect the USB cable to the Wireless F/T unit and the exter-
nal power adapter provided. Plug the power adapter into the
wall.

4 Wait for the battery charge status indicator to transition from
flashing to solid green indicating the battery is fully charged.
Note: This could take a few hours with a factory-new battery.

Attach the antenna to the Wireless F/T Unit.

6 Connect the transducer cable to the connector on the Wire-
less F/T unit. Ensuring each Transducer and the corresponding
Wireless F/T connector position are labeled with the same se-
rial number (¥ 3.1, Page 11)/(< 3.2, Page 11). Tighten the
connector finger tight.

NOTE
Transducer cable will need to be rotated until the alignment notch
is oriented properly

/\ CAUTION

Ensure the cable jacketing is in good condition to prevent trans-
ducer damage.

Damage to the outer jacketing of the transducer cable could ena-
ble moisture or water to enter an otherwise sealed transducer.

01.01|FTWN |en
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5.2

Connect the USB cable from the Wireless unit to the Computer

7 Disconnect the USB cable from the power supply and plug into
USB port on the computer to be used to configure the Wire-
less F/T unit.

NOTE
The computer connected to the USB port may not provide suffi-
cient power to keep the battery fully charged.

NOTE

You will need Java version 1.7 or higher on your PC to run the pro-
vided Wireless F/T Java Demo. This can be downloaded at
http://www.java.com/ while you wait for the battery to charge.

Initial Configuration

The Wireless F/T must be configured for your wireless network be-
fore you will be able to communicate with the device. The follow-
ing procedure will provide the steps needed to properly configure
the Wireless F/T.

1 After connecting the Wireless F/T to the computer with the
provided USB cable, it will begin to obtain the proper COM
port drivers. This may take a few minutes. If they do not install
on their own, Install the Virtual Communication Port Driver
per the instructions for your operating system found at:
http://www.ftdichip.com/Support/Documents/InstallGuides.h
tm

2 Power on the Wireless F/T unit by fully depressing the power
button on the top of the device. The device will initiate a pow-
er up sequence and the Wireless Status Indicator LED will
begin flashing green as it scans for wireless networks.
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Initial Configuration and Installation of your Wireless F/T System

3 Remove the software CD from the package and insert it into
the CD drive on your computer or visit our website
(http://www.ati-ia.com/library/download.aspx) and locate the
setup.exe file.

4 Copy or download the file to the directory desired and double
click to open the program.

15 Wireless FT Settings Editor SISIE S
Welcome to the Wireless FT Seftings Editor Setup L
Wizard 2 |

The installer vill guide you through the staps requared to install Wireless FT Settings Editor on your
computer,

WARNING: This computes program is protected by copyight law and international lrealies
Unauthorized duplication o distibution of this program, or any portion of i, may result in severecivl |
or criminal penalties, and will be prosecuted to the maamum extent possible under the law,

Cancel | I,'  Next> '| |
Setup Wizard a

5 Follow the instructions within the Setup Wizard to install the
Wireless F/T Settings Editor.

a Wireless F/T Setup.

File
Wireless F/T Poris:
com7

| Refresh
|  Connect
| Cancel

ireless F/T Setupprogram
6 Locate the Wireless F/T Setup Editor in the ATI Industrial Au-
tomation folder under All Programs on your Windows Start
bar and double click to open the program.

]
]
J

7 Select the COM port corresponding to your Wireless F/T and
press the connect button. You may need to press the “Re-
fresh” button if no COM ports are shown.
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Initial Configuration and Installation of your Wireless F/T System
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8 Obtain your Network Name (SSID), Password, and proper
bandwidth (2.4 or 5 GHz) from your network administrator. If
your wireless network is not shown, press the “Refresh” but-
ton. Note: This will result in the Wireless F/T unit resetting
while it attempts to locate nearby wireless networks. If you
are switching between the 2.4 GHz and 5 GHz bands, you will
need to input the Network Name manually as the Wireless F/T
cannot scan one band for networks while connected to the
other and the networks will not show in the pull down list.

NOTE

For 5 GHz Band, due to the Indoor/Outdoor rating of the Wireless
F/T, the device is only allowed to connect to channels 149, 153,
157, 161, and 165. Many 5 GHz routers will default to a restricted
“indoor only” channel. If you have connection issues, you may
need to check your router settings and ensure it is connected to
one of the channels listed above.

Ererme =)

glg I Network
ATIWIFI

2 Network

Bandwidth
@ 24Ghz () 5Ghz

Natwork Namea: ATI_WIFI -

Network (SSID) Settings

9 Select the “IP Settings” tab. Note that in this example DHCP is
enabled. If a static IP address is desired, deselect DHCP and
enter the Device IP dedicated to the Wireless F/T, the access
point Default Gateway, and Subnet Mask into the fields shows
the following Figure.
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r -
0 Device Settings [FESEE )
Network (SSID) | IP Settings | Fimware Upgrade

) DHCP On cument 33D
Linksys

Set Device |P Cument Device IP
192.168.1.100

Set Gateway Cument Gateway
192.168.1.1

Set Subnet Mask Cument Subnet Mask
255.255.252.0

o [ oo

IP Settings

10 When you have made all the appropriate changes to the de-
vice settings, press the “OK” button to apply the changes. The
window will automatically close at this point and the Wireless
F/T will reset upon exit.

11 Once the Wireless F/T has been powered up completely, the
Wireless Status Indicator LED will transition from flashing to
solid green if it has properly connected to your wireless net-
work. If the device does not connect properly, please verify
the network settings entered above.

NOTE

The Wireless F/T can transmit a large volume of data across a wire-
less network. It is suggested that you use a dedicated wireless ac-
cess point so that you do not affect other wireless devices on your
network. A dedicated high strength local wireless network will re-
sult in the most reliable connection.
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5.3 Creating a test profile on the Wireless F/T Java Demo
Application

The following steps are provided to create a test profile on the
Wireless F/T Java Demo application.

1 Remove the Wireless F/T software CD from the package and
insert it into the CD drive on your computer. You may also visit
the website (http://www.ati-ia.com/library/download.aspx)
and locate the WirelessFTJavaDemo.jar file.

2 Copy or download the file to the directory desired and double
click to open the program.

&= Wireless F/T Profile Wizard [-[CIx]

| Current profile: @

Save profile settings to my Wireless F/T

Profile Creation

3 Use the Wireless F/T Profile Wizard to create a new profile for
the device by pressing the “Create new...” icon.

$= Wireless F/T Profile Wizard I =1 F3

Profile Creation Wizard

c Welcome to the Wireless Force/Torque Profile Setup
Wizard. This wizard will guide you through the various
settings for your Wireless F/T sensor.

Notes on this Profile:

o] Make this my default profile

Cancel Next>  Finish

4 Use this initial welcome page to add any notes that you’ll want
to be able to reference when you review this profile in the fu-
ture.
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= Wireless /T Profile Wizard  [=] K3
Wireless F/T Model
c'!;ﬁm

Transducer ports on device: n 6

Active Transducers

Data Packet Rate (5-2500): 125  packets/second

Oversample Rate: 32

. Also save transducer data to MicroSD card

o Make this my default profile

Cancel < Back Next>  Finish

Transducer Settings

5 Use this page to configure the basic settings of your Wireless
F/T system.

&= Wireless F/T Profile Wizard - [0] x|

Filters, Calibrations, and Units

ci'?m

Transducer# ¥

Filtering Type:

Number of samples:

Active Calibration:

Force Units Torque Units

N. .S Nm [~

M Make this my default profile

Cancel < Back Next > Finish

Filters and Calibrations

6 Use this page to add any filters to your data and to select the
proper calibration for each transducer (if a sensor contains
multiple calibrations).
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= Wireless F/T Profile Wizard =1 E3
Tool Transformation Settings

o

Displacements Rotations
DX: RX:
DY: RY:
DZ: RZ:

NOTE: Displacements and rotation settings are applied in the
following order: Dx, Dy, Dz, Rx, Ry, Rz.

M Make this my default profile

 Cancel <Back  Next> Finish

Tool Transformation

7 Use this page to add any Tool Transformations needed for
your specific application (¥~ 14, Page 81).

= Wireless F/T Profile Wizard O]

Profile Ready

AT

Your Wireless F/T profile is ready to use. If you needto
make changes, you can reopen this form via the "Edit
Profile” option on the startup menu. Settings are applied at
the time of connection using the selected profile foreach
individual run of the demo software, but you can save them
to the Wireless F/T itself as well from the main screen.

o Make this my default profile

Cancel < Back Finish

8 Your new Wireless F/T profile is now ready to use. Press the
Finish icon to exit.
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5.4 Connecting the Wireless F/T with the Wireless F/T Java
Demo Application

1 Select the proper profile and press the Start button.

AT et Ansomation Wi 11 Demea 0.53

Establish a connection

2 Press the “Discover...” button to find which Wireless F/T de-
vices are currently on the network your PC is connected to.

3 Once you have selected the proper device, press the “Con-
nect” button. The application will begin displaying streaming
data from the active transducers connected to the Wireless
F/T Unit.

e See chapter "Data Collection" Data Collection for using the data
collection features

¢ The data rate can be dynamically adjusted by inputting a value
(between 10-4000) and clicking the Apply Rate button.

¢ The data type displayed can be switched from FT Data to raw
Gage data by clicking the corresponding buttons.

e The LED Status from the Wireless F/T unit will also be displayed
in this left column.

e Red text for a transducer indicates that the maximum overload val-
ue of a transducer has been exceeded (i.e. became “saturated”).
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5.5

5.5.1

¢ Data packet transmission statistics are provided. This is useful
for determining an optimal packet rate and also gives an indica-
tion of wireless network strength.

e The Bias button for each transducer will set the current load
level as the new zero point.

¢ The Unbias button will remove the offset (if Bias had been
pressed).

* An onscreen log of messages is displayed at the bottom of the
screen.

Data Collection

There are two ways data can be stored, data can be collected and
stored on a file on a PC or network directory or it can be collected
and stored on the customers MicroSD™ card plugged into the
Wireless F/T unit.

Collecting and Storing Data on a PC or Network File

To collect data to a file, click the “...” button to the left of the field
and select a location and filename for your data. Click the “Collect
Data” button to begin. Once you have completed your test, click
the “Stop” button to finish collecting data.

The measurement data is stored in comma-separated value format
(CSV) so it can be read by spreadsheets and data-analysis pro-
grams. Name your file with a .CSV extension. If you are planning on
collecting large amounts of data, it is a good idea to understand
any limitations your spreadsheet or data analysis program may
have on the number of rows it can work with.
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5.5.2

5.6
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Collecting and Storing Data on a MicroSD™ Card

1 Check the “Record transducer data on MicroSD” field on the
general Settings tab of the WNET Profile Wizard. This will
cause FT samples sent by the device to be saved on its Mi-
croSD card in the form of .dat files. These files are raw hex da-
ta (see Fig.), but can be converted to CSV files by the demo
program.

2 When you are finished collecting wireless data, plug your
WNET into a computer via USB.

3 Without changing your profile, press “Start” and the demo will
begin like usual.

4 To retrieve your files, press File - Extract MicroSD Data and
then select the file you wish to convert to user-friendly CSV. If
you do not wish to convert the files, simply navigate to the
MicroSD over USB like you would a flash drive and retrieve
them with the file browser.

e ==

[ ) Fle s Sewrm View Ansbmin Bes Wimsow |

> .4 I =l arem «l her

Sample Data File

Typical Belt Clip Installation

The location of the Wireless F/T is important, keep in mind that a
unobstructed environment from the Wireless F/T to the wireless
access point will improve signal strength. Attach the Wireless F/T
using the belt clip to a suitable and safe location. See Chapter "In-
stalling the Transducer" (¢~ 6, Page 30) for installation instruction
for the transducer and routing the transducer cable. If an external
power adapter is being used, refer to Section "External Power
Adapter Installation" (¥~ 5.8, Page 29) for information.
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5.7

5.8

Typical Fixed Installation

To install the Wireless F/T in a fixed location refer to Section
"Drawings" Drawings for details on the threaded insert hole pat-
tern dimensions. The location of the Wireless F/T is important.
Keep in mind that an unobstructed environment from the Wireless
F/T to the wireless access point will improve signal strength. If an
external power adapter is being used, refer to Section "External
Power Adapter Installation" (¢~ 5.8, Page 29) for information. For
installation instruction for the transducer and routing the trans-
ducer cable see chapter "Installing the Transducer" (¥ 6, Page 30).

External Power Adapter Installation

The unit does not require a battery to be present in order to be
powered by an external power adapter. The external power
adapter can be used after the initial configuration is complete.

1 Plug the external power adapter.
For installations that will repeatedly bend the USB cable, route
the external power adapter cables so that it is not stressed,
pulled, kinked, cut, or otherwise damaged throughout the full
range of motion. If the desired application results in the cable
rubbing, then use a loose plastic spiral wrap for protection.

2 Connect the USB cable to the power supply and to the Wire-
less F/T’s USB connector.
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6 Installing the Transducer

Information on the environment, mounting the transducer, inter-
face plate design, and routing the transducer cable can be found in
the F/T Transducer Installation and Operation manual.

The transducer must be monitored during installation for gage
saturation errors. Refer Section "Connecting the Wireless F/T with
the Wireless F/T Java Demo Application" (¥~ 5.4, Page 26) to moni-
tor the transducer during installation.

NOTICE

Do not exceed the single-axis overload value of the transducer.
Smaller transducers can easily be irreparably damaged by apply
small loads using tools (moment arm increases applied loads)
when mounting the transducer. Always monitor the transducer
using the demo application for Gage saturation errors during in-
stallation. Stop applying force to the transducer and wait until the
error clears to continue installation. If error does not clear, it may
indicate loss of power or the overload value has been exceeded.

Mounting Fasteners (Supplied by User)

Robot or other Device with User
designed interface plate attached X

Mini or Nano
Transducer

Tool

Mounting fasteners /
(Supplied by User)

: Computr Running Demo Application

Installing the Transducer
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7

7.1

7.2

Command Interface

The Wireless F/T unit must be installed, setup and configured prior
to using any command interfaces. Refer to Section "Initial Configu-
ration and Installation of your Wireless F/T System" Initial Configu-
ration and Installation of your Wireless F/T System for Installation,
setup, and configuration of the WNet unit.

Communication Interfaces

The Wireless F/T can be setup and configured using a text-based
command prompt console interface.

The Console Interface can be accessed two ways:

e Commands can be sent over the USB Connection over the wire-
less connector as a virtual serial port

e Telnet server listening on TCP Port 23

UPD Interface

The Wireless F/T unit listens on UDP port 49152 for commands.
Any streaming UDP packets are sent to the current Destination IP
address until a UDP command is received. When the Wireless F/T
unit receives a UDP command from any IP address, the UDP pack-
ets are sent to whichever port the request came from.

The UDP server uses binary format for commands and responses.
All multi-byte values use Big-endian, which is the same as network
order.
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7.3 UDP Command Format

All UDP commands to the WNET unit have the following format:

UDP Command Format

Field Name Format Length (bytes) Comments
length unsigned short 2 Total length of this message, includ-
ing CRC
sequence unsigned char 1 Sequence number. Used to identify
missing messages.
command unsigned char 1 Command number
payload unsigned char(s) length - 6 Command operands (if any)
crc unsigned short 2 See Appendix A—UDP Command

CRC Calculation, for details

This format can be rendered into C as:

struct udp_RecvFrame_S

{
unsigned short length; // Total length of this message
unsigned char sequence; // sequence number of this message
unsigned char command; // command number
unsigned char parameters[0]; // command operands

} __attribute _ ((__packed_));

These commands are currently implemented:

Number Name Note
1 Start streaming Start streaming for either a fixed or
unlimited number of packets
2 Stop streaming Stops streaming
3 Set packet trans- [Sets packet transmission rate. All
mission rate transducers use the same rate.
4 Ping Sends a no-payload Pong response

back to the sender.
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7.4 Commands

These commands are available to any user, including commands to
enter authenticated user and technician user modes. All users can
read any information about the system, including values that only
authenticated or technician users can write to.

H, HELP, or *“?”

These commands print a summary of the Console commands sup-
ported by the WNet unit.

A [S] => ADC Single read (Analog Board)

This command reads the ADC converters from the Analog Board
one time, and prints the results. For example:

WWWWWWRNNNNNNRRRRRR
VA WNROUBRAWNROUVUDWNR®
]

w
=
®
N
5

SCHUNK' e ' 01.01|FTWN |en




Command Interface

01.01|FTWN |en

AD => read all processor analog inputs

This command reads the processor analog inputs (Digital Board)
and prints the results. For example:

Pin Voltage

PD7 2.037

PE2 2.487

PE3 2.409

PE4 2.237

PE5 2.233

PE6 2.141
Temperature 33*C

ADCBW [FULL | 1/4] => set ADC bandwidth

This command selects the bandwidth for low-pass filter to either
FULL or 1/4. Refer to the Selectable Low- Pass Filter section in the
ADC data sheet for details. For ADC testing only.

1/4 - 1/4 of bandwidth, uses an additional series resistor to fur-
ther bandwidth limit the noise. Maximum throughput must also be
reduced to Y.

FULL - full bandwidth

ADCDEL [1 -> 2000] => set minimum ADC conver-
sion time In 12.5 nS units

This command sets the conversion delay time for the ADCs on the
Analog Board when samples are being read from the same physical
ADC. Each count =1/ 80,000,000 second = 12.5 nS. If the delay is
too short, the analog measurements will have additional noise. If
the delay is too long, time is wasted. Because sampling from multiple
transducers is interleaved, this value usually matters only if you read-
ing samples from a single Transducer. For ADC testing only.
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ADCINCC [O -> 7] => set the ADC Input Channel
Configuration

This command controls the input channel configuration, which
consists of the selection of pseudo bipolar, pseudo differential,
pairs, single-ended, or temperature sensor. Refer to the Input Con-
figurations section of the ADC data sheet for details. Note that the
firmware will automatically convert unipolar to bipolar as needed
after each sample is read.

0. Bipolar differential pairs; INx- referenced to VREF/2 + 0.1 V.
1- (13
2. Bipolar; INX referenced to COM = VREF/2 + 0.1 V.

3. Temperature sensor.

4. Unipolar differential pairs; INx- referenced to GND = 0.1 V.
5.«

6. Unipolar, INx referenced to COM = GND + 0.1 V.
7. Unipolar, INx referenced to GND.

ADCREF [0 -> 7] => set the ADC reference

This command controls the selection of internal, external, external
buffered, and enabling of the ADC on-chip temperature sensor.
Refer to the Voltage Reference Output/Input section of the ADC
data sheet for details. For ADC testing only.

0. Internal reference, REF = 2.5 V output, temperature enabled.
1. Internal reference, REF = 4.096 V output, temperature enabled.
2. External reference, temperature enabled.
3. External reference, internal buffer, temperature enabled.
4. Undefined

5. Undefined

6. External reference, temperature disabled.
7. External reference, internal buffer, temperature disabled.
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ANALOG [ON | OFF] => Turns Analog power (ANA-
LOG_SHDN) on or off

This command controls the ANALOG_SHDN bit to the Analog Board.

ANTENNA [INT | EXT] => select internal or ex-
ternal antenna

This command selects whether the WLAN Module uses its internal
antenna or an external antenna.

AUTOZ => Auto Zero the Active Transduc-
er/Calibration

This command auto zeros the offset settings for the active Trans-
ducer and Calibration.

BAND [2.4 | 5] => select 2.4 or 5 GHz Band

This command selects whether the WLAN Module uses the 2.4
GHz or the 5 GHz band.

BAT [ON | OFF | seconds] => Battery log on,
off, toggle, or number of seconds

This command turns a battery status log on and off. This log is
used for testing the operation of the battery, the Battery Charger,
and the Gas Gage. A log entry is generated once per second. The
log records the following data items:

e day and time since last system restart

¢ charging voltage, as measured by the processor (at VPROG = PE3)
¢ battery voltage, as measured by the Gas Gauge (at SENSE-)

e Gas Gage Accumulated Charge Register (Ah)

e USB power present flag (yes or no)

e USB Battery Charger Detect (yes or no)

e generated battery level (0 to 10)

e Basis of the battery charge estimate method, voltage or current
e Battery Charger status message

e USB current limit USBILIM (mA)

e battery temperature (°C)

e CPU temperature (°C)

e Gas Gauge temperature (°C)

e ADC temperature for each powered Transducer (°C).

VPROG GGVolt Charge:Ah
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USBPwWr USBEBCD BatLvl Based BatteryChargerStatus USBILIM Batt*C CPU*C GG*C T4*C T5*C TE*C
M No & Volt ChargerOff 100 15.0 39.8 37.5 24.8 27.2
K No 6 Volt ChargerOff 100 19.0 39.8 37.5 24.7 27.2
Mo No & Volt ChargeroOff 100 19.0 39%.9 37.5 -1 24.7 27.2
No No & Volt ChargerOff 100 15.0 39.9 37.5 24.9 24.7 27.2
] No & Volt ChargeroOff 100 -15.0 39%.9 37.5 5.0 24.7 27.2
M No & Volt ChargerOff 100 15.0 39.9 37.5 24.9 24.7 27.z2
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BC => print all Battery Charger registers

This command prints all Battery Charger registers in a decoded
format. For example:

BC: © = 60 DISABLE_INPUT_UVCL Enabled
EN_BAT_CONDITIONER = Enabled > 68*C

LOCKOUT_ID_PIN = Autonomous Start-up Disabled
USBILIM = 160 mA max

BC: 1 = 20 PRIORITY = Wall Input Prioritized
TIMER = 8 Hr or C/x indication
WALLILIM = 100 mA max

BC: 2 = fe ICHARGE
CXSET
VFLOAT

BC: 3 = @3 CHARGER_STATUS
ID_PIN_DETECT

100 % => 2238 mA with RPROG = 536 Ohms
2% => 44 mA

4.20 V

Charger Off

No Detection: We are USB OTG-B peripheral

OTG_ENABLED = Step-Up Switching Regulator Inactive
NTCSTAT = too cold: < @©*C
LOWBAT = not meaningful
BC: 4 = 90 EXT_PWR_GOOD = Battery Power Only
USBSNS_GOOD = Voltage Invalid
WALLSNS_GOOD = Voltage Invalid
AT_INPUT_ILIM = Input Current Limit Inactive
INPUT_UVCL_ACTIVE = Input UVCL Inactive
OVP_ACTIVE = No Fault
OTG_FAULT = No Fault
BAD CELL = No Fault
BC: 5 = ff NTCVAL Temperature = 127 => -19*C
NTC_WARNING = Too Warm or Too Cold to Charge
BC: 6 = 90 ENABLE_CHARGER_INT = Disabled
ENABLE_FAULT_INT = Disabled
ENABLE_EXTPWR_INT = Disabled
ENABLE_OTG_INT = Disabled

ENABLE_AT_ILIM_INT = Disabled
ENABLE_INPUT_UVCL_INT= Disabled
REQUEST_OTG = Step-Up Voltage Regulator Automatic or Disabled

BC [reg O -> 7] [hex byte] => write a Battery
Charger register

This command allows you to modify any writable Battery Charger
register.

BIAS [* | Transducer 1 -> 6] [OFF] => Set Bi-
as on selected Transducer

This command allows you to set (or turn off) the bias on any or all
Transducers.
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BRIGHT [0 -> 100%] => Set Analog Board LED
brightness

This command sets the brightness level of all LEDs on the Analog
Board as a group. Brightness ranges from 0% to 100%.

C => Exit Continuous Mode

The continuous mode commands are provided as a test mode for
the Analog Board. This command exits the continuous mode.

C [A] [channels 012345678 any combination or-
dered list]

This command will cause the ADC input from the selected channels
(for the Active Transducer) to be printed continuously as fast as
possible in the order requested.

C [D] [DAC 0 -> 7]

This command causes the selected DAC (for the Active Transducer)
to be written continuously.

C [E] [EEPOT 0 -> 5]

This command causes the selected EEPOT output (for the Active
Transducer) to be written continuously.

CAL => View Active Transducer/Calibration

This command allows you to view the Calibration Matrix for the
Active Transducer and Calibration. This includes all of its associat-
ed parameters. For example, in a test system this command print-
ed the following report:

Tr Cal Gain Offset Row GO ;51 G2 G3 G4 G5 Properties

1 0 0 32768 0 Fx 1 0 0 0 0 0 Serial: Serial-1

1 0 0 32768 1 Fy 0 1 0 0 0 0 Date: 1970/01/01
1 0 0 32768 2 Fz 0 0 1 0 0 0 Part: Part-1

1 4] 0 327e8 3 Tx 0 0 0 1 0 0 Force: 12 counts/N
1 4] 0 32768 4 Ty 0 0 0 0 1 0 Torque: 34 counts/N
1 0 0 32768 5 Tz 0 0 0 0 0 1 Mult: OFF

1 0 MaxRatings:

1 0 0 0 0 0 0 0
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CAL [MATRIX] [Row: O -> 5] [Gage: 0 -> 5]
[float-values] => Change Active Matrix element(s)
This command allows you to modify a multiple elements of the ac-
tive calibration matrix. You can initialize an entire matrix by typing
CAL MAT 0 O followed by 36 values. Array overflow is checked so
that you cannot exceed the limits of the matrix.

CAL [GAIN ] [* | Row: 0 -> 5] [0 -> 1023] =>
Change Active gain

This command allows you to set the gain for any or all of the 6
strain gages. This command operates on the Active Transducer and
Active Calibration.

CAL [OFFSET] [* | Row: 0 -> 7] [0 -> 65535]
=> Change Active offset

This command allows you to set the offset for any or all of the 6
strain gages, and also the two unused channels 6 and 7. This com-
mand operates on the Active Transducer and Active Calibration.

CAL [MAX] [Row: O -> 5] [float-value] => Set
Max Rating value

This command allows you to set any of the 6 floating-point Max
Rating values.

CAL [SERIAL] [10-character string] => Change
Active serial number

This command allows you to set the serial number associated with
the active calibration.

CAL [DATE] [12-character string] => Change
Active date

This command allows you to set the date associated with the ac-
tive calibration.

CAL [PART] [32-character string] => Change
Active part number

This command allows you to set the part number associated with
the active calibration.
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CAL [FORCE] [integer-value] [10-byte string]
=> Set Force Counts & Units

This command allows you to set the Force Counts and Force Units
associated with the active calibration.

CAL [TORQUE] [integer-value] [20-byte string]
=> Set Torque Counts & Units

This command allows you to set the Torque Counts and Torque
Units associated with the active calibration.

CAL [MULT] [*]1 ION | OFF] => Matrix Multiply
on/off

This command allows you to turn matrix multiplication on and off
for the Active (or all) Transducers. This command applies only to
the active calibration of each Transducer.

CPLD [ON | OFF] => Turns CPLD Chip Select on
or off

This command allows you to set the CPLD JTAG Chip Select bit

PD7. This command is for board test purposes only. If this bit is left
on, no other SSI0 communications will work.

TRANS [Transducer 1 -> 6] => Set Active
Transducer

This command allows you to change the active Transducer. It will
also show you the Active Calibration for each Transducer, and
which Transducer is currently active.

Tr Active-Calibrations
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CALIB [Calibration 0 -> 2] => Set Active
Calibration

This command allows you to change the active Calibration. It will
also show you the Active Calibration for each Transducer, and
which Transducer is currently active.

Tr Active-Calibrations

G [* | channel 0 -> 5] [gain 0 -> 1023] =>
Change Active Gain

This command allows you to change the gain for any or all of the 6
strain gages. This command is a shorthand version of CAL GAIN.
This command operates on the Active Transducer and Active Cali-
bration.

O [* | channel 0 -> 7] [offset 0 -> 65535] =>
Change Active Offset

This command allows you to change the offset for any or all of the
6 strain gages, and also the two unused channels 6 and 7. This
command is a shorthand version of CAL OFFSET. This command
operates on the Active Transducer and Active Calibration.

D [ON | OFF] => Dump packet on, off, or tog-
gle

This command turns the dumping of outgoing UDP data packets to
the console on and off.
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DEVICES => print device list

This command prints a list of all devices that communicate with
the processor through 12C or SPI busses. The list includes the de-
vice, the status, the bus, the bus address (when applicable), the
Transducer associated with the device (if any), and the device
temperature (if available). For example, the DEVICES command
was issued in a system with only Analog Board 1, no Transducers
connected, and the battery temperature sensor disconnected. It
produced the following report:

Device State Bus Ad Tr Temperature Voltage Current
Processor Good 49,5 *C

SDCARD Good SSI@

Serial Flash Good SSI@

Battery NTC -19.0@ *C

Battery Charger Good 1I2C0 64

Gas Gage Good I2Ce @9 39.8 *C 3540 mV

WLAN Module Good SSI1

Analog Board 1:

CPLD v.02 Good SSIO 3c

EEPROM Good SSIO 3b

ADC Good SSI® 20 4 27.4 *C 4936 mV 5 mA
DAC Good SSIP 24 14

EEPOT® Good SSI@ 25 4

EEPOT1 Good SSIO 26 4

EEPOT2 Good SSIe 27 4

ADC Good SSI@ 28 5 27.2 *C 4884 mV @ mA
DAC Good SSI@ 2c¢ 5

EEPOT® Good SSI@ 2d 5

EEPOT1 Good SSI@ 2e 5

EEPOT2 Good SSIe 2f S

ADC Good SSIO 30 6 30.1 *C 4888 mV @ mA
DAC Good SSI@ 34 6

EEPOT® Good SSI@ 35 6

EEPOT1 Good SSI@ 36 6

EEPOT2 Good SSI@ 37 6

DESTIP [n.n.n.n] => Set Destination IP

DESTIP [n.n.n.n] => Set Destination IP

This command sets the destination IP address for outgoing UDP
data packets. Note that this IP address will only stay in effect until
modified, either by this command again, or by the receipt of a UDP
command to send packets to some other IP address.
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EEPOT => print resistance-tolerance & end-to-
end resistance of all EEPOTs

This command prints the resistance tolerance and end-to-end re-
sistance of all powered EEPOTs on the Analog Board. For example:

>eepot
Tr Chip Raw Tolerance(%) Resistance(K-Ohms)

1 © 8leb 1.042 25.260
1 1 8582 5.507 26.376
1 2 8522 5.132 26.283
2 0 80%e 0.617 25.154
2 1 8507 5.027 26.256
2 2 8adé6 0.835 25.208
3 0 8o6f 0.433 25.108
3 1 854f 5.308 26.327
3 2 82ed 2.925 25.731

EEPOT TEST [Transducer 1 -> 6] [Chip 0 -> 2]
[24-bit command] => Send command to selected
EEPOT & see the response

This command allows you to send any arbitrary command to an
EEPOT and see the response. For possible commands please con-
sult the ADN2850 data sheet, under “Theory of Operation”. For
example, to read the EEMEM content from Transducer 1, Chip O,
memory location 15:

>eepot test 1 0 Ox9F0000 Tr=1 Chip=0
Tx=9f0000 Rx=9f810b
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EEPOT DUMP => Dump the memory of all EEPOTs

This command allows you to dump the memory of all EEPOTs in a
system. This includes both RDACs and the 16 EEMEM locations.
For example:

>eepot dump
Tr Ch DACe DAC1 <] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

=

0000 0005 0200 0200 0007 0DOO 0000 VOO0 0OVO VOO V00O 00O VOO0 0OOO 00O0 VOO ©EB0 B8leb
0003 0004 0200 0200 PO OOOE 00O 00CO ©OOO POOO 00E ©RLD VLY VOBY ©Pee 0oee 8LLe 8582
0002 0001 0200 ©200 DVOO OOOO CCOE 00RO 0OOD 0OOO 000 L0 DBV POPE 0PEe 00eY B0Le 8522
0000 0000 0200 0200 PORE OOOE CVEO 00CO ©OOO POOO O00E RO VLY VOBE ©PRe 00 BLLe 80%
0200 0200 9000 0RO QOO0 VOO 0OV OOVD ©LEE 0bee VOO V0L 00 ©eee BBl 8507
0000 0000 0200 ©200 DOOO OOOO CVOE 00O 0OOD 0OOO 00DE L0 DBV POPE 0POe 00eY B0Le B80de
0000 0000 0200 0200 0000 0DOO VOO0 VOO0 0PVO VOO V00O 00O VOO0 0OOO 00O0 00RO ©OR0 BO6T
0000 0000 0200 0200 0000 0DOO VOO0 VOO0 0PVO VOO V00O 00O 0POO 0O0O 0000 00RO ©EB0 B54f
0000 0000 0200 0200 VOO OPBO DGO 00O 00D 0OOO LD VOBE 0DBO VOO 00RO B0 VO 8led

W wwNn NN e
MNMREPONREPONERER®
®
®
®
®
@

(o]

(o]

@

FACTORY => Restore all calibrations and IP
settings to factory defaults

This command restores all parameters, calibrations, and IP settings
to the factory defaults. Use with caution, as this command also
erases the parameters in serial flash.

FCLOSE => Close all files

This command closes all files in the serial flash file system. The file
system is saved to serial flash, and can now survive a processor re-
set.

FDEL [filename] => File delete

This command deletes the specified file in the serial flash file sys-
tem. The file system is saved to serial flash, and can now survive a
processor reset.
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FDIR => File System directory

This command prints the directory of the serial flash file system.

For example:
>fdir
File-name Length Attr Cluster CRC
abc 52 fffb 7 963d
123 20 fffb 8 3444
abcdef 26 fffb 9 44fe
3 File(s) 98 bytes 2,056,192 bytes free

FDUMP [filename] => File dump

This command prints the contents of the specified file in hex and
characters. For example:

>fdump abc

000 6162 6364 6566 6768 696a 6b6C 6d6e 670 abcdefghijklmnop
000010 7172 7374 7576 7778 797a 4142 4344 4546 qrstuvwxyzABCDEF
000020 4748 494a 4b4dc 4d4e 4150 5152 5354 5556 GHIJKLMNOPQRSTUV
000030 5758 595a WXYZ

FHEX [filename][hexdata] => File Write

This command allows you to enter data into a file as hex charac-
ters. Hex characters should be entered as whole bytes only (i.e.
only enter pairs of hex characters). New data is appended onto the
end of existing files. To write a brand-new file you must first delete
any existing file. After you are finished writing a file use FCLOSE to
make sure that everything is saved. This command is intended to
be used for downloading Processor and WLAN Module files to be
used for upgrading the Wireless F/T unit. For example, this series
of commands:

>fhex abcdef abcdef

>fhex abcdef 0123456789
>fhex abcdef 00112233445566778899aabbccddeeff

creates the file:

>fdump abcdef

000000 abcd ef01 2345 6789 0011 0011 2233
4455 ... _#Eg..... ”’3DU

000010 6677 8899 aabb ccdd eeff fw........

SCHUNK' e ' 01.01|FTWN |en




Command Interface

01.01|FTWN |en

FWRITE [filename][data] => File Write.

This command allows you to enter data into a file as a text string.
New data is appended onto the end of existing files. This com-
mand is for testing the file system, as it is impossible to use it to
enter binary images.

GATEIP [n.n.n.n] => Set the Gateway IP

This command sets the gateway IP address.

GG => print all Gas Gage registers

This command prints all sixteen Gas Gage registers in a decoded
format. For example:

GG

GG:

GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:
GG:

A

VPOZ2=ErARUuHITOMMON W@

[reg A -> P] [hex byte] =>

ec

fc
515}
2b
29
8b
04
27
89
04
ea
73
87
ce
98
63

Chip=LTC2942

Charge Alert High

Charge Alert Low

Mode=auto PrescalerM=7 AL/CCpin=alert

Charge accumulated = 43 =>
Charge threshold high = 10635 =>
Charge threshold low = 1063 =>
Voltage at SENSE- = 35076 =>
Voltage threshold high = 59904 =>
Voltage threshold low = 29440 =>
Temperature at Gas Gage = 34752 =>
Temperature threshold high = 152 =>
Temperature threshold low = 99 =>

Gage register

Shutdown=off

0.009 Ah

2.259 Ah

0.225 Ah

w

211V
.484 V
2.695 V

Ul

45 *C
83 *C
-41 *C

write a Gas

This command allows you to modify any writable Gas Gage register.
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IP => Display IP parameters

This command prints the communication parameters in a decoded
format. For example:

>ip

Parameter Active Default MAC

SSID ATI_WIFI ATI_WIFI

DESTIP 0.0.0.90 0.0.0.0

GATEIP 10.1.1.20 192.168.90.1 00-20-a6-b4-5a-34
DEVIP 10.1.2.102 192.168.0.3 00-23-a7-8c-01-03
NET MASK 255.255,252.0 255,.255.255.0

ANTENNA External

BAND 2.4 GHz

NET CHANNEL 1

NET DHCP On

NET MODE Normal CLIENT Mode

NET UDPACT BUFFER

TXPWR 2

Firmware Version 2.1.0 - Mar 17 2014 16:46:05

WLAN Module Version 2.4.0.1.5.4

WLAN: 18:50:35 Network parameters:
WLAN Connected Yes

Channel number 1

Network type Infra

Security level WEP

Open sockets 4

Sock Type  MyPort RemPort RemIP

1 UDPout 49152 49152 ©6.6.0.9
2 UDPin 49152 © ©0.0.0.9
3 TCPin 23 © ©0.0.0.9
4 UDPin 51000 © ©0.0.0.9

LED [RED | GREEN] [ON | OFF | AUTO] => Con-
trols indicated Digital Board LED

This command allows you to manually control the Red and Green
LEDs on the Digital Board for testing, and then return the LEDs to
automatic control.
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LED1 [board: O | 1] [byte | AUTO] => Write
byte to LED1 on the selected Analog Board
This command allows you to manually control the LEDs on LED

Port 1 of the selected Analog Board for testing, and then return
the LEDs to automatic control. For example:

>LED1 @ ©x51

Board Port Value Mode
® LED1 51 TEST-output
@ LED2 22 AUTO-output
@ PWR 3f AUTO-output

LED2 [board: O | 1] [byte | AUTO] => Write
byte to LED2 on the selected Analog Board
This command allows you to manually control the LEDs on LED
Port 2 of the selected Analog Board for testing, and then return
the LEDs to automatic control. For example:

>LED2 @ ©x51

Board Port Value Mode
© LED1 aa AUTO-output
© LED2 51 TEST-output
® PWR 3f AUTO-output

PWR Port [board: O | 1] [byte | AUTO] =>
Write byte to PWR on the selected Analog
Board

This command allows you to manually control either Analog Board
PWR port for testing, and then return it to automatic control. PWR
with no operands gives you a report on the status of the power
ports:

>pwr © Oxef

Board Port Value Mode
© LED1 aa AUTO-output
© LED2 22 AUTO-output
© PWR of TEST-output
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FILTER [* | Transducer 1 -> 6] [MEAN | MEDIAN
| 1IR] [taps | tc] => Set fTilter type & num-
ber of taps or time constant

This command allows you to set the filter type and the number of
taps in the filter that the ADC inputs pass through for any or all
Transducers. The default is 1 (no filtering). MEAN is a simple run-
ning mean, which is a form of low-pass filter. MEDIAN is a simple
running median, which is another form of low-pass filter. Note that
a 31-tap MEAN filter running in all 6 Transducers executes in about
65 uS, while a 31-tap MEDIAN filter in all 6 Transducers executes in
about 480 uS, on average. This means that the maximum possible
packet rate (RATE) is lower if you use a MEDIAN filter as compared
to a MEAN filter of the same size. If a number of taps is not given,
the number of taps is not changed. For IIR filters only, the time
constant of the filter is the “number of taps” samples. Taps range
from 1 to 32. Time Constants range from 1 to 32767. This com-
mand will also give you a report of the current filter settings:

Tr Filter Taps TC
1 MEAN 32
2 MEDIAN 31
3 MEDIAN 15
4 TIR 32
5 IIR 64
6 IIR 128

FILTER S

This command displays statistics on how long it is taking to gener-
ate packets. This includes the time that filtering takes. For examp-
le:

>filter s

TimeConstant = 2048 Packet generation time mean = 37.163 uS stdev = ©.197 uS

SCHUNK e~
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LPF [* | Transducer 1 -> 6] [taps 1 -> 32] =>
Set MEAN low-pass filtering & number of taps

This command allows you to enable a running-mean low-pass fil-
ter, along with its number of taps. This is the filter that the ADC in-
puts pass through for any or all Transducers. The defaultis 1 (no
filtering). This command will also give you a report of the current
filter settings. If a number of taps is not given, the number of taps
is not changed. This command is the equivalent of issuing:

FILTER [* | Transducer 1 -> 6] MEAN [taps 1 -> 32]

MYIP [n.n.n.n] => Set My IP
This command sets the IP address of this WNET unit.

NET AP => Display Access Points found in the
last scan

This command displays any Access Points that were found during
the last Scan. For example :

>net ap
# Ch Secur RSSI SNR NType MAC SSID

1 1 WPA2 -39 -39 Infra 00-21-a7-a4-49-ff ATI_WIFI
2 6 WPA2 -69 -13 Infra 00-22-a8-c4-3a-34 ATI_WIFI

NET CHANNEL [1 -> 13 | 149 | 153 | 157 | 161
| 165] => Channel to use if AP or GO

This command selects the channel number that the unit will use if it
becomes an Access Point (AP) or a WiFi Direct™ Group Owner (GO).

NET DHCP [ON | OFF] => DHCP on or off

This command turns DHCP support on and off.
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NET DNS [up to 90 characters] => Get IP ad-
dress(es) of given URL

This command allows you to find the IP address(es) associated
with a given URL. It tells you if network that you are connected to
has connectivity to the wider internet. For example:

>net dns microsoft.com
WLAN: ©3:16:39
## IP-Address

1 64.4.11.37

2 65.55.58.201

NET KEY [up to 64 characters] => Set encryp-
tion key

This command sets the network key (sometimes called PSK) that is
used with WEP, WPA, and WPA2 encryption. For WEP it must be
exactly 5 or 13 characters (direct WEP entry in hex is not support-
ed). For WPA and WPA2 it must be no more than 64 characters.

NET MASK [n.n.n.n] => Set Subnet Mask

This command sets the subnet mask. A subnet mask is a 32-bit
mask that is used to determine what subnet an IP address belongs
to. If you AND a packet’s IP address with the subnet mask and the
result is the same as the original IP address, the IP address is in the
local subnet. If the result is different from the original IP address,
the IP address is in some other subnet, so the packet must be sent
to the gateway device for further routing.

NET MODE [CLIENT | DIRECT] => Set Client or
Direct operating mode

This command selects either client mode (connect to an existing
WIiFi™ access point) or WiFi Direct™ mode.
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NET UDPACT [BUFFER | DROP] => Packet action
during flow control

This command controls the action that the unit takes while the
WLAN Module has told it to stop sending packets.

e BUFFER means that the unit will buffer data packets during the
flow control period, and then send them when it is possible to
do so. Data will only be lost if the flow control period lasts
longer than available storage for the buffer. This mode mini-
mizes missing data, and is preferred for data logging applica-
tions.

e DROP means that the unit will drop all data packets generated
during the flow control period. Packet transmission will resume
at the end of the flow control event. This mode minimizes la-
tency, and is preferred for robotic control applications.

PORTS => print list of all GPIO ports

This command prints a list of all GPIO ports of the processor. Each
entry of the list contains the port, the bit on that port (0 through
7), the purpose of the bit, the current value of the bit (either 0 or
1), the GPIOPCTL setting for the bit (either GPIO or some peripher-
al device number), the direction of the port if it is GPIO (either in
or out), the strength of the port in mA, the pin-type, and any inter-
rupts triggered from the pin. For example:

Bit V Purpose GPIOPCTL Dir Strength Pin-Type GPIO-Interrupt
PA® 1 UART@_RX 1 2 mA Push-pull, weak pull-up
PA1 1 UARTO_TX 1 2 mA Push-pull

PA2 © SPI@_CLK 1 8 mA Push-pull

PA3 1 SD_CS 1 Out 2 mA Push-pull

PA4 1 SPIO_MISO 1 2 mA Push-pull, weak pull-up
PAS 1 SPI@_MOSI 1 8 mA Push-pull

PA6 @ WLAN_RDY GPIO In 2 mA Push-pull, weak pull-up
PA7 @ PWM_Sync GPIO In 2 mA Push-pull

PBO © JTAG_ENA GPIO Out 2 mA Push-pull

PB1 © LED_SYS GPIO Out 2 mA Push-pull

PB2 1 I2C@ CLK 1 2 mA Open-drain, weak pull-up
PB3 1 I2Ce_SDA 1 2 mA Open-drain, weak pull-up
PB4 1 MODE_SEL@ GPIO Out 2 mA Push-pull

PB5 © GPIO In 2 mA Analog comparator

PB6 © BUTTON GPIO In 2 mA Push-pull, weak pull-down
PB7 © GPIO In 2 mA Analog comparator
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RATEADC [rate: 5 -> 4000 Hz] => Set ADC read
rate

This command allows you to set the rate at which the ADCs are
read. The default is 2500 Hz, or one ADC read every 0.4 mS = 400
uS. Reading the ADCs more often results in more accurate ADC
reads if smoothing is in use, at the cost of using more compute
time.

RATE [rate: 1 -> 2500 ADC reads] => Set packet transmit rate

This command allows you to set the rate at which UDP packets are
sent to the destination IP address. The rate is set in terms of mul-
tiples of the ADC read rate (see below). The default is to send one
UDP packet every 250 ADC reads. At this default rate, and at the
2500 Hz default ADC read rate one UDP packet is sent every 100
mS (10 Hz).

The fastest packet rate that is useful in an application depends on:
e The ADC read rate RATEADC.

The number of Transducers in the system.

. Filter type and number of taps.

Matrix Multiply on or off.

If using UDP, any other wireless radio traffic and radio inter-
ference in your environment.

e [f using UDP, whether you are in BUFFER mode (minimizing
dropouts) or DROP mode (minimizing latency).

e If using MicroSD™, the hardware characteristics of the particu-
lar MicroSD™ card that you are using, especially its maximum
write latency.

¢ Your application’s tolerance for dropped packets.

REDPINE => Switch to RedPine Console Mode.
Exit with +++

This is a special mode that allows you to communicate with the
RedPine Console. This is used during radio frequency acceptance
testing.
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RESET => Reset processor

This command resets the processor. Use with caution, especially if
you are accessing the console through Telnet.

RESTIP => Restore all IP settings to factory
defaults

This command restores all IP settings to the factory defaults. Any
changes take effect with the next Join to an Access Point.

RSS1 => display RSSI from AP

This command displays the RSSI value (in dBm) for the signal from
the device that the Module is connected to, as measured by the
Module. RSSI (Received Signal Strength Indicator) is a measure-
ment of the power present in a received radio signal. For example:

>RSST

WLAN: ©0:19:59 RSSI from ATI_WIFI using External antenna: -45 dBm

SAVEALL => Save all calibrations & IP set-
tings to Serial Flash

This command saves all calibrations and IP settings to Serial Flash,
so that they will survive a processor reset.
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SD => print SDCARD device info

With no operands, this command prints a multitude of technical
information about the SDCARD card. For example:

SD: Card in
SD: Card type = V2
SD: CSD register:

CSD_STRUCTURE 1

SPEC_VERS 2]

TAAC 1.8 mS

NSAC (clocks) <]

TRAN_SPEED 25.0 Mbit/s

ccc Sb5: CMD6& enabled

READ BL_LEN (bytes) 512

READ_BL_LEN_PARTIAL ]
WRITE_BLK_MISALIGN @
READ_BLK_MISALIGN @

DSR_IMP ]

ERASE_BLK_EN 1
ERASE_SECTOR_SIZE 128
WP_GRP_SIZE 1
WP_GRP_ENABLE 2}

DEFAULT_ECC @

R2W_FACTOR 4

WRITE_BL_LEN (bytes) 512
WRITE_BL_PARTIAL @
CONTENT_PROT_APP ]
FILE_FORMAT_GRP @

CoPY 1
PERM_WRITE_PROTECT ]
TMP_WRITE_PROTECT @

FILE_FORMAT @

ECC ]

C_SIZE 60,872

Sectors 62,333,952
Capacity (bytes) 31,914,983,424
SD: SD Status register:

DAT_BUS_WIDTH 1 bit
SECURED_MODE No
SD_CARD_TYPE Regular SD RD/WR Card
SIZE_OF_PROTECTED_AREA @

SPEED_CLASS Class 4
PERFORMANCE_MOVE 2M bytes/second
AU_SIZE 4M bytes
ERASE_SIZE 11 AU
ERASE_TIMEOUT 1 seconds
ERASE_OFFSET 1 seconds
UHS_SPEED_GRADE < 18M bytes/second
UHS_AU_SIZE @

SD: CMD6: Switch Functions:
Field Bits Select

Max Current 16€ mA

Group 1 8001 @

Group 2 ceel e

Group 3 8eel e

Group 4 8001 @

Group 5 geel e

Group 6 8eel e

Version 2]

Misc 0000 0000 PODO CORD CBeD Pese

SD: OCR register: Ready CCS=1=SDHC Vdd: 2.7V to 3.6V

SD: CID register:
MID @3 = SanDisk
0ID 5344 = SD
PNM  5U32G
Rev 8@

PSN  73bb8e
Date 6/2013
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SD [sector-1] [sector-n] => dump MicroSD sec-
tors

If sector numbers are given (in hex) this command will dump the con-
tents of the specified sectors on the MicroSD This command is pro-
vided for MicroSD firmware testing only. For example, to dump the
contents of sector 0x300 (which appears to be part of a directory):

>sd 300

SD: Card 1in

SD: Card type = V2

SD: CSD:

Capacity (bytes) 1,015,808,000
Sectors 1,984,000

000000 2e20 2020 2020 2020 2020 2010 000b 238b . ...#.
000010 0Oa37 0a37 0000 238b 0a37 0200 0000 0000 .7.7..#..7......
000020 2e2e 2020 2020 2020 2020 2010 000Ob 238b .. ...#.
000030 Oa37 0a37 0000 238b 0a37 0000 0000 0000 .7.7..#..7......
000040 4172 0069 006e 0067 0074 O0O0OFf 0015 6F00 Ar.i.n.g.t. o]

000050 6e00 6500 7300 0000 ffff 0000 Ffff FFff n.e.s...........
000060 5249 4e47 544F 7e31 2020 2010 000c 238b RINGTO~1 ...#.
000070 0a37 0a37 0000 238b 0a37 0300 0000 0000 .7.7..#..7......
000080 4170 0069 0063 0074 0075 O00f 00c8 7200 Ap.i.c.t.u....r.
000090 6500 7300 0000 FffFfF FFFF 0000 FFFFf FFff e.s.............
0000a0 5049 4354 5552 7e31 2020 2010 000e 238b PICTUR~1 ...#.
0000b0 0a37 0a37 0000 238b 0a37 0400 0000 0000 .7.7..#..7......
0000c0 416d 0075 0073 0069 0063 000Ff O009Ff 0000 Am.u.s.i.C......
0000d0 FFfFfF Ffff ffff FFFF £FFF 0000 FFFF FFFF ... ... ... ......
0000e0 4d55 5349 4330 7e31 2020 2010 O00F 238b MUSICO~1 ...#.
0000f0 0a37 0a37 0000 238b 0a37 0500 0000 0000 .7.7..#..7......
000100 4176 0069 0064 0065 006f O0OOF 000e 7300 Av.i.d.e.o....s.
000110 0000 Ffff fffFf FFFF £FFF 0000 FFFF FFFF ... ... ... ......
000120 5649 4445 4f53 7e31 2020 2010 0000 248b VIDEOS~1 ...S$.
000130 0a37 0a37 0000 248b 0a37 0600 0000 0000 .7.7..%..7......
000140 4173 0079 0073 0074 0065 O000f 0072 6d00 As.y.s.t.e...rm.
000150 0000 ffff ffff FFFF £FFF 0000 FFFF FFFF ... ... ... ......
000160 5359 5354 454d 7e31 2020 2012 0002 248b SYSTEM~1 ...S$.
000170 0a37 0a37 0000 248b 0a37 0700 0000 0000 .7.7..%..7......
000180 0000 0000 O0OOO 0000 0000 0000 0000 0000 . .ccccccccocana.
000190 => 0001ff same as above
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SD [FORMAT] => Format MicroSD

This command allows you to format the MicroSD™ card. All exist-
ing data on the MicroSD™ card will be lost. The command will ask
you to verify that you want to format the disk before it actually de-
letes any data. Any data streaming over the WLAN will be inter-
rupted while the format is taking place.

SD [ON | OFF] => Control MicroSD power

This command allows you to control power to the MicroSD™ card.
Issuing other MicroSD™ card commands will also turn the MicroSD
power back on. This command is provided for MicroSD firmware
testing only.

SDW [start] [data] => write MicroSD sector

This command writes the given data to the specified MicroSD sec-
tor. This command is provided for MicroSD firmware testing only.

SCD [directory] => Similar to the standard CD
command

This command allows you to display and change the path on the
MicroSD.

SDEL => [filename] => delete file(s), wild
cards * and ? may be used

This command deletes the selected files in the current directory on
the MicroSD. For example:

>sdel f2.dat
F2.DAT deleted
Files deleted: 1

01.01|FTWN |en




Command Interface

SDIR => Print Directory

This command prints a directory of all files in the current path on
the MicroSD. For example:

Directory of @:/ATI
2010/01/01 00:86 <DIR>
2010/01/01 00:06 <DIR> ..
20810/01/01 @e:56 4 ATI.ini
20810/01/01 00:49 66,446,898 F2.dat
20810/e1/01 01:21 20,995,230 F3.dat
20810/e1/01 eo:e7 56,057,184 F4.dat
2010/01/01 00:08 6,677,154 F5.dat
2010/01/01 00:09 4,886,082 F6.dat
2010/01/01 00:09 3,938,868 F7.dat
2010/01/01 00:05 756 F8.dat
2010/01/01 @0:05 68,586 F9.dat
2016/01/01 00:05 79,338 Fl1o0.dat
20810/01/01 ©0:85 61,530 F11.dat
20810/01/01 00:85 66,570 F12.dat
2010/01/01 00:02 1,188,993,882 F13.dat
2010/01/01 00:23 11,860,926 Fl4.dat
2010/01/01 00:14 66,858,426 F15.dat
2010/01/01 16:02 4,294,967,220 Fl6.dat

16 File(s) §5,721,958,654 bytes

2 Dir(s)

SDREC [ON | OFF] => Stream packets to Mi-
croSD: on, off, or toggle

This command streams data (in the standard packet format, which
is also used for UDP packets) to the MicroSD™ card. All data is
placed in the \ATI subdirectory, which is created if it is not already
present. The file ati.ini is also created within this subdirectory if it
is not already present. Each time that the SDREC ON command is
issued, a new file Fn.dat file is created. Note that n is the next se-
quential file number.

Note that the file system only supports file sizes up to 4 G bytes.

The data can be read by placing the MicroSD™ card into a comput-
er that supports the FAT file system. A Micro SD to USB adapter
may be required.
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When viewed with the HxD utility, data for a single transducer may
look like:

i) File Edit Search View Analysis Extras Window 7

- I

Note that if an interruption occurs while this data is being written
(such as the removal of the MicroSD™ card or the battery) the
open file will generally lose any data written within the last two
seconds. The interruption may also cause lost file system clusters,
which will reduce the storage capacity of the card. As the WNET
unit does not contain a file system repair utility, lost clusters may
be repaired either by formatting the card (using the SD FORMAT
command, which will cause the loss of all data on the card), or by
putting the card into a computer and running the Scandisk utility.
On Windows 7 machines this can be done by opening Windows
Explorer, right-clicking on the drive letter of the MicroSD™ card
and selecting Properties, clicking the Tools tab, pressing the Check
Now... button, and the pressing Start.

SDUMP[Ffilename] => File dump
This command prints a hex dump of the specified file on the MicroSD.
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SF => print Serial Flash device info

This command prints information about the Serial Flash device.
This command is provided for serial flash firmware testing. For
example:

SF: Maker = Silicon Storage Technology
SF: Device = SST25VFO10A => 128K bytes
SF: Status = 00 BlockProtect = None

SFR [address] [length] => print Serial Flash
memory of length given

This command prints Serial Flash memory starting at the given ad-
dress for the given length. This command is provided for serial
flash firmware testing. For example, here we dump the first cali-
bration area for a unit that has no calibrations saved:

>sfr 1000 2000

SF: @e1eee ffff ffff ffff ffff ffff ffff £fFfff fFFF ..o iiiiiine.
SF: 001010 => @02fff same as above

SFW [address] [byte] => write byte to Serial
Flash address given

This command allows you to write a single byte to the Serial Flash.
This command is provided for serial flash firmware testing.

SS [A] [012345678 any combination or order]
=> read specified ADC channels once

This command reads the specified ADC channels once.

SS => repeats last SS command

This command repeats the last SS command, without the need to
retype the whole thing.
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SS1 [ADC | DAC | EEPOT | PORTS | SDCARD | SF
| WLAN] [bit rate: bits/ second] => Set se-
lected SSI bit rate

This command allows you to view information about and set the
bit rate for all devices that communicate over an SSI port (SSl is the
Stellaris name for SPI). Any new rate takes effect immediately. For
example:

Device Rate(Hz) Pol Pha Format

ADC 10000000 © ® Freescale
CPLD 10000000 © © Freescale
DAC 1000000 © © Freescale
EEPOT 1000000 © © Freescale
EEPROM 10600008 © ® Freescale
PORTS 10000000 © ® Freescale
SDCARD 10000000 © ® Freescale
SF 100000600 © © Freescale
WLAN 100000600 © © Freescale

With an 80 MHz clock, the highest bit rates that are supported by
the processor hardware are:

1 40,000,000 Hz (no SPI peripherals work at this speed)
20,000,000 Hz

13,333,333 Hz

10,000,000 Hz

8,000,000 Hz

v B W N

SSID [case-sensitive string] => Set SSID

This command allows you to view and set the SSID. The new SSID
will be effective after the next Join to an Access Point. An SSID is
the name of a wireless local area network. SSIDs are case sensitive
text strings. The SSID is a sequence of alphanumeric characters
(letters or numbers). SSIDs have a maximum length of 32 charac-
ters.
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STACK => Print stack available message

This command allows you to view how much of the processor
stack is free. Whenever a new low in stack bytes free occurs that is
less than 1024 bytes this message will also appear without the
command being typed. For example:

>stack
STACK: 1184 of 4896 bytes free

STATS => Print packet statistics, [0] to
clear

This command prints how many total packets, dropped packets,
the maximum length of event that have occurred since power up
or the last STATS 0 command in MicroSD writing (due to write la-
tency) and UDP packet transmitting (due to flow control), and the
average length of event. For UDP packets this command also prints
the average flow control event duration, how many flow control
events occurred, and how many times the WLAN Module locked-
up and had to be reset. For example:

»stats
00:03:54 CARD Packets: Generated:

00:03:54 WLAN Packets: Generated

200,678 Dropped= 0 Write Latency: Max 92 mS Mean 1.406 mS

200,678 Dropped= 0 Flow Control: Max 92 mS Mean= 11.178 mS Events= 2,278 Module: Lock-Ups= 0

T [ON | OFF] => Transmit packet on, off, or
toggle

This command turns the transmission of outgoing UDP data pack-
ets to the WLAN Module on and off.
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TEST [* | Transducer 1 -> 6] [OFF | ZERO |
DAC] => Set Self-Test mode on selected Trans-
ducer(s)

This command sets the self test mode for the selected Transducers:

TEST Setting ADC Input for this Transducer connected to:
OFF Normal sensor input
ZERO Zero signal (2.5V = 0x8000)
DAC DAC Channel 6 for this Transducer

Set DAC channel 6 output procedure for one Transducer:
e Set active Transducer: TRANS [1 []6]

e Set DAC Channel 6 output: 0 6 [value: 0 []65535 or
OXFFFF]

This command generates a report of the self-test status of the unit:

>TEST 5 ZERO
Tr Self-test-mode

TXPWR [O | 1 | 2] => Set transmit power after
next Join

This command allows you to set the WLAN Module’s transmit
power. The power level change takes place after the next Join to
an Access Point.

Band 0=low 1 = medium 2 = high
GHz |dBm+/-| mW |dBm+/-| mW [dBm +/-{mW
1 1 2
2.4 7 10 10 15 32
5 5 7 5 12 16
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USBILIM [value in mA] => set USB current limit

This command sets the USB Input Current Limit (USBILIM) value in
Battery Charger Register 0. You must enter an exact value from the
following table:

Value Meaning Notes
mA
100 Max (USB Low Power) |Default setting CLPROG1 and CLPROG2 shorted. Refer
to the Input Current Regulation section for information
when this register is modified by the LTC4155.
500 Max (USB High Power)
600 Max
700 Max
800 Max
900 Max (USB 3.0)
1000 Typical
1250 Typical
1500 Typical
1750 Typical
2000 Typical
2250 Typical
2500 Typical
2750 Typical
3000 Typical
2 2.5 mA Max
(USB Suspend)
0 Select CLPROG1 Default setting two CLPROG resistors. Refer to the In-
put Current Regulation section for information when
this register is modified by the LTC4155.
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USER => Switch to User Mode

This command switches the Console to User Mode.

WLAN [ON | OFF] => Turns WLAN Module power
(WIF1_PWREN) on or off

This command controls the WIFI_PWREN bit to the WLAN Module
on the Digital Board. The WLAN OFF command also turns off
transmission of the regular UDP data packet.

WFLOAD => Load WLAN Module, 2-file method

This command allows you to load the WLAN Module with new firm-
ware using the shorter 2-file method. This is the method that is nor-
mally used. This command takes about 5 minutes to execute. Before
committing to the WLAN Module update, this command checks to
make sure that the necessary files (WiSe_Con and WiSe_WLA) are
present in the Serial Flash, have a termination record (so they are
probably complete), and have no checksum errors.

WFLOAD4 => Load WLAN Module, 4-file method

This command allows you to load the WLAN Module with new
firmware using the longer 4-file method. This longer method is
necessary for WLAN Modules that have had the RF Test firmware
loaded into them. This command takes about 8 minutes to exe-
cute. Before committing to the WLAN Module update, this com-
mand checks to make sure that the necessary files (WFU_Cont,
WLAN_CON, WiSe_WLA, and WiSe_ Con) are present in the Serial
Flash, have a termination record (so they are probably complete),
and have no checksum errors.

WFLOADRF => Load WLAN Modulle, for RF testing

This command allows you to load the WLAN Module with new
firmware for RF testing. This command takes about 2 minutes to
execute. Before committing to the WLAN Module update, this
command checks to make sure that the necessary files
(WiSe_Con.t and WiSe_WLA.t) are present in the Serial Flash, have
a termination record (so they are probably complete), and have no
checksum errors. These two files must be loaded into the WNET
unit, and then renamed by added the .t suffix to each file name be-
fore using this command.
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XPWR [* | Transducer: 1 -> 6] [ON | OFF]
BRIDGE | AFE] => Transducer power control

This command allows you to control the Analog Board power settings
for each of the Transducers. The choice for each Transducer is:

1 ON. The Analog Front End (AFE) for this Transducer (on the An-
alog Board) and the external Transducer (BRIDGE) are fully
powered.

2 OFF. The AFE and the external Transducer are off.

3 BRIDGE power only. The AFE is off and the external Transducer
is on.

4 AFE power only. The AFE is on and the external Transducer is off.

The WNET reduces power surges by turning power on gradually.
When you issue this command for a Transducer:

1 If Transducer ON or BRIDGE-only was selected, and the Analog
Power (ANALOG_SHDN bit PFO) was off, Analog Power is turned
on, and there is a 0.5 second delay.

2 If Transducer OFF was selected, and all Transducers are now
off, Analog Power is turned off.

3 If Transducer ON was selected, power to the Transducer’s
BRIDGE and AFE is turned on.

4 If Transducer OFF was selected, power to the Transducer’s
BRIDGE and AFE is turned off.

5 If Transducer BRIDGE was selected, power to the Transducer’s
BRIDGE is turned on and AFE is turned off.

6 If the Transducer’s BRIDGE or AFE state changed to on, there is
now a 0.5 second delay.

7 Ifthe Transducer’s AFE state changed to on, the Transducer’s
DAC and EEPOTs are now written with their calibration values.

8 Ifthe Transducer’s BRIDGE or AFE state changed to on, a Cur-
rent Limit Reset is now performed.
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This command will also generate a report of the current Transduc-
er power status. The Auto column is what the software is com-
manding, based on the XPWR command. The Now column is what
is actually going out to the power port. If the columns are differ-
ent, it is because direct test outputs to the Analog Board ports are
in use (see the LED1, LED2, and PWR commands).

Tr Auto Now

1 ON ON
2 ON ON
3 ON ON
4 ON ON
5 ON ON
6 ON ON
Analog power ON
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8 Trouble shooting

The system contains few components and provides trouble-free
operation once properly installed.

The following table is provided to assist with troubleshooting the

system.

Symptom Possible cause Corrective action
Nonexistent or inter-  [Low battery power Charge battery, (if battery does
mittent communication not retain a charge replace bat-

tery).
Worn or damaged cabling Inspect and test power supply

and transducer cabling and re-
place as needed.

External power adapter failing |Replace external power adapter.
or not functioning

Obstruction between Wireless |Remove obstruction or reposition
F/T and wireless access point |Wireless F/T, or the wireless ac-
cess point to obtain an unob-
structed environment.

Wireless network component |[Test components and replace as

failing or not functioning needed.
Wireless F/T failing or not Test Wireless F/T and replace as
functioning needed.
Transducer not functioning Refer to the F/T Installation and

Operation manual for trouble-
shooting information.

Wireless status indica- | This typically happens when
tor is flashing red trying to transmit to a UDP
address that does not exist
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9 Maintenance

Under normal conditions, no special maintenance is necessary,
however it is recommended that periodic inspections be per-
formed to assure long-lasting performance and to assure that un-
expected damage has not occurred. Refer to "Preventive Mainte-
nance" (¥ 9.1, Page 69) for a schedule and items that should be
visually inspected at regular intervals. Wireless F/T devices operat-
ing on battery power should be monitored periodically for battery
status.

Spare parts are available from SCHUNK. Please call for recommen-
dations.

9.1 Preventive Maintenance

The Wireless F/T is designed to provide a long life with regular
maintenance. A visual inspection and preventive maintenance
schedule is provided in the following table. Assembly details are
provided in Section "Drawings" Drawings.

Preventative Maintenance Checklist

Repetitive motion Frequency Inspection Schedule
More than 1 per minute Weekly
Less than 1 per minute Monthly
Cabling

e Visually inspect the power supply and transducer cabling for
wear or damage. If wear or damage is visible, replace cabling
and adjust routing or protect cabling with a loose plastic spiral
wrap.

¢ Visually inspect cable connection for looseness, tighten con-
nection or replace cable as needed

Mounting Fasteners

e Inspect mounting fasteners, verify they are tight and have the
proper torque.
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9.2 Battery Recharging and Replacement

The batteries can be charged internally using the USB port above
the battery compartment or externally in a battery charger.

9.2.1 Charging Battery Externally

The battery can be charged externally and swapped out while a
second battery is charging. It will result in a brief power-down
condition.

1 Loosen the quarter-turn fastener on the battery compartment
and open the door.

2 Slide the battery out and replace it with a fully charged battery.

3 Close the door and tighten the quarter-turn fastener.
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10 Serviceable Parts

Designation Order Number
Wireless F/T WNet-6 30081180
External Battery Charger 30081181
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11 Drawings

11.1 Wireless Net F/T for 3 Transducers
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11.2 Wireless Net F/T for 6 Transducers
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12 Appendix A - UDP Command CRC Calculation

All UDP commands sent to the Wireless F/T must include a two-
byte CRC (Cyclic Redundancy Check) value. This value is used for
error checking the command request and is based on the data in
the command structure to be sent.

The following C code performs the calculation of the CRC value. To
calculate the value, pass a pointer to the command structure along
with the command length in bytes minus two to the function
crcBuf().

// 1T FAST is defined, then the CRC is determined using a lookup table instead
of calculations

#define FAST 1

// Both versions use the CRC-16-CCITT polynomial: x716 + xM2 + x5 + 1 =
0x11021

#iT FAST
unsigned short crcByte(unsigned short crc, unsigned char ch) // lookup table
version (bigger & faster)

{

static const unsigned short ccitt_crcl6_table[256] =
{
0x0000, 0x1021, 0x2042, 0x3063, 0x4084, 0x50a5, 0x60c6, 0x70e7,
0x8108, 0x9129, Oxalda, Oxbl6b, 0xcl8c, Oxdlad, Oxelce, Oxflef,
0x1231, 0x0210, 0x3273, 0x2252, 0x52b5, 0x4294, 0x72f7, 0x62d6,
0x9339, 0x8318, 0xb37b, O0xa35a, 0xd3bd, 0xc39c, OxF3fF, Oxe3de,
0x2462, 0x3443, 0x0420, 0x1401, Ox64e6, 0x74c7, 0x44a4, 0x5485,
Oxab6a, 0Oxb54b, 0x8528, 0x9509, Oxebee, Oxf5cf, Oxcbac, 0xd58d,
0x3653, 0x2672, 0x1611, 0x0630, 0x76d7, 0x66f6, 0x5695, 0x46b4,
Oxb75b, Oxa77a, 0x9719, 0x8738, Oxf7df, Oxe7fe, 0xd79d, Oxc7bc,
0x48c4, 0x58e5, 0x6886, 0x78a7, 0x0840, 0x1861, 0x2802, 0x3823,
0Oxc9cc, 0xd9ed, 0xe98e, Oxf9af, 0x8948, 0x9969, 0xa90a, 0xb92b,
Ox5af5, Ox4ad4, Ox7ab7, 0x6a96, Oxla7l, 0x0a50, 0x3a33, Ox2al2,
Oxdbfd, Oxcbdc, Oxfbbf, Oxeb9e, 0x9b79, 0x8b58, 0Oxbb3b, Oxabla,
Ox6ca6b, 0x7c87, Ox4ced, 0x5cch, 0x2c22, 0x3c03, 0x0c60, 0Oxlc4l,
Oxedae, OxFd8f, Oxcdec, Oxddcd, Oxad2a, OxbdOb, 0x8d68, 0x9d49,
0x7e97, 0Ox6eb6, Ox5ed5, O0x4ef4, 0x3el3, 0x2e32, 0xle51, 0x0e70,
Oxffof, Oxefbe, Oxdfdd, Oxcffc, Oxbflb, Oxaf3a, 0x9f59, 0x8F78,
0x9188, 0x8la9, Oxblca, Oxaleb, 0xdl0Oc, 0Oxcl2d, Oxflde, Oxel6f,
0x1080, 0x00al, 0x30c2, 0x20e3, 0x5004, 0x4025, 0x7046, 0x6067,
0x83b9, 0x9398, Oxa3fb, Oxb3da, 0xc33d, O0xd3lc, 0xe37Ff, Oxf35e,
0x02b1, 0x1290, 0x22f3, 0x32d2, 0x4235, 0x5214, 0x6277, 0x7256,
Oxb5ea, Oxabch, 0x95a8, 0x8589, Oxf56e, 0xe54f, 0xd52c, 0xc50d,
0x34e2, 0x24c3, 0x1l4a0, 0x0481, 0x7466, 0x6447, 0x5424, 0x4405,
Oxa7db, Oxb7fa, 0x8799, 0x97b8, O0xe75f, Oxf77e, Oxc71d, 0xd73c,
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0x26d3, 0x36f2, 0x0691, 0x16b0, 0x6657, 0x7676, 0x4615, 0x5634,
0xd94c, 0xc96d, OxFf90e, O0xe92f, 0x99c8, 0x89e9, 0xb98a, 0Oxa9ab,
0x5844, 0x4865, 0x7806, 0x6827, 0x18cO, 0x08el, 0x3882, 0x28a3,
Oxcb7d, Oxdb5c, Oxeb3f, Oxfble, 0x8bf9, 0x9bd8, Oxabbb, Oxbb9a,
Ox4a75, 0x5a54, 0x6a37, 0x7al6, OxOafl, OxladO, Ox2ab3, 0x3a92,
Oxfd2e, OxedOf, Oxdd6c, Oxcd4d, Oxbdaa, Oxad8b, 0x9de8, 0x8dc9,
Ox7c26, 0x6c07, 0x5c64, 0x4c45, 0x3ca2, 0x2c83, OxlceO, 0xOccl,
Oxeflf, OxFf3e, Oxcf5d, Oxdf7c, Oxaf9b, Oxbfba, 0x8Fd9, Ox9ff8,
0x6el7, 0x7e36, 0x4e55, 0x5e74, 0x2e93, 0x3eb2, 0xO0edl, OxlefO
};

return ccitt_crcl6_table[((crc >> 8) ™ ch) & Oxff] ™ (crc << 8);
}

#else
unsigned short crcByte(unsigned short crc, unsigned char ch) // direct calcula-
tion version (smaller & slower)

{

unsigned short crc_new = (unsigned char)(crc >> 8) | (crc << 8);
crc_new ™= ch;

(unsigned char)(crc_new & OxffF) >> 4;

crc_new "= crc_new << 12;

crc_new "= (crc_new & OxffF) << 5;

return crc_new;

¥
#endif

crc_new ~

#define CRC_INIT 0x1234 // this is the seed value used for along with the buff-
er’s first byte
unsigned short crcBuf(const void * buff, unsigned long len)

{

unsigned long i;
unsigned short crc = CRC_INIT;
const char * buf = buff;

for(i = 0; i < len; i++)

{

crc = crcByte(crc, buff[i]);
}

return crc;

3
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13 Appendix B - Initial Configuration Using a Telnet
Program (PuTTY)

The Wireless F/T must be configured before communicating with
the device. The following procedure will help provide steps to con-
figure the Wireless F/T.

1 Install Virtual Communication Port Driver from the following
website: http://www.ftdichip.com/ Sup-
port/Documents/InstallGuides.htm
Select the instructions for the operating system running on the
computer being used to configure the wireless F/T system. Fol-
low the instructions to load the device driver on the computer.

=4 Device Manager !
Eile Action View Help
b e A2 7] LA 8. 1.
4 3 ELECLAB3 '
% Computer
i Disk drives
\ Display adapters
«a> DVD/CD-ROM drives
5‘-,. Human Interface Devices
& IDE ATAJATAP] controflers
L Jungo
= Keyboards
# Mice and other pointing devices
* Monitors
& Network adapters
«r Ports [COM & LPT)
«r Communications Port (COM1)
« Intel(R) Active Management Technology - SOL (COM3)
wo USB Serial Port (COMS)

< Processors

[

¥ Sound, video and game controllers
& Systermn devices

= Universal Serial Bus controllers

Device Manager

2 Find the serial port number used by the Wireless unit by
opening Device Manager (you can get to it by typing “Device
Manager” in the Windows 7® Start Menu search bar), expand-
ing the “Ports (COM & LPT)” section, and finding a connection
labeled “USB Serial Port (COMXx)” If there’s more than one se-
rial port, you may have to disconnect the USB cable and see
which COM port is removed in the device manager, then re-
connect the USB cable. The example in Figure 5.2 shows Wire-
less F/T is connected to COMS5.

3 Install a telnet terminal program like PuTTY. Visit
http://putty.org to download the executable file (putty. exe)
for the PUTTY program.
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4 Open (PUTTY) terminal program by clicking on the (putty) icon
and selecting Run from the pop up window.

Eascophons for your PuTTY sesson
Sipercafy tha castnaton you want o conrect i
Sertal kw Spasd
COME 115200
Connsehan typs
Ras Teet " Riegn (/55H @ Sepal

Load, SV of deleto 3 Sterd seston |
|
|

Putty Terminal Program

5 Inthe Category pane click on Connection > Serial and fill in the
following fields:
e Serial line to connect to COMS5 (Enter the Com port the
Wireless unit is using)
¢ Speed (baud) 115200
e Data bits 8
e Stop bits 1
¢ Parity None
* Flow control None
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'&Pum Configuration 7 E
Categorny

DS Emsic 00Tons T0F your PUTT T sagsion

Loagng = -
~ Tomingl Spacily the destination you want o connect to

Feyboard Seial e Spsad
Bell DOMS 115200
Features e 1

Windew Connection fype

§ Tal i 85 S
Appearance Fag Teinat Rlogr S5H @ Send
Eahavour

Load, save or dslete @ stored 5855100
Tra L]

Savad Sessions
Wirelzss FT COMS

|
Data Detault Setiings
Froiey ME_ — =
Talnet Saye
Rlegr —_—
SSH Relete |
Zanal

Cloga window on exit
Abwrays Nevvar @ Only on ckean sl

| ébour || Hel Doen Caniel

PuTTy Terminal Program

6 Inthe Category pane click on Session, The Serial Line should
now be the COM port and Speed should be the values entered
in the previous step. In the Saved Sessions field enter Wireless
FT COMS5 and select save. This will allow you to use this con-
figuration at another time.

7 Connect to the console, e.g. by pressing “Open” in PuTTy. In-
formation will appear as the unit attempts to connect to a
wireless network.

In the COMx — PUuTTY Window type “d” and press Enter key.

In the COMx — PUTTY Window type “t” and press Enter key.
(Turns off the wireless connection on the unit).

10 Test that the unit is working by entering “IP” followed by the
Enter key. This is the IP. command, and will present the current
IP settings. Refer to the following example screen.

01.01|FTWN |en SCHUNK o °




Appendix B - Initial Configuration Using a Telnet Program (PuT-
TY)

SCHUNK e~

<2/CONS - PuTTY ===

fe=lnd-ao=-74

—a7=3k-7d-15

i

¢ Connected to AF

C

Test the Connection

11 Obtain the following information from your network adminis-
trator: IP Address to use for the unit, Subnet Mask, Default
Gateway, SSID, whether the Wi-Fi network operates on 2.4 or
5 gigahertz spectrum, IP address of the computer you’re using
to communicate with the unit.

12 Enter these commands in any order: (Commands are not case
sensitive except where indicated)
c. “MYIP <unitip>”, e.g. “MYIP 192.168.1.50”
d. “NETMASK <subnetmask>"
e. “GATEIP <defaultgateway>"
f. “SSID <ssid>" Network<ssid> (Is case sensitive)
g. “BAND <x>"” where x is “2.4” for 2.4 gigahertz or “5” for 5
gigahertz.
h. “DESTIP <yourcomputersip>"
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=P COMS - PuTTY =

Test the Connection

13 Enter the “SAVEALL” command followed by the “RESET”
command for the new settings to take effect.

14 Close the terminal program.

15 Press the On/Off switch for two seconds to power down. Then
press again to power up.

= After initialization the unit will connect to the wireless net-
work and begin streaming data.

16 Disconnect the USB cable from the Wireless F/T unit and the
computer.
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Sensing Reference Frame Origin
/~ (Customer Applied)
A

/
/ _~ Origin movement along Y Axis
J ] / o
N P _~ Origin movement along Z Axis
. / z+
Origin movement along X Axis / _ Sensing Reference Frame Origin
yd (Factory Set)
Tool Side of Transducer Y- - X-
@@b _

= o =
X+ . Y+
X+ It

Robot Side of Transducer Z-

Displacement of Sensing Reference Frame Origin

Y+ Axis
(Bﬂer X Rotation
Z+ Axis / Sensing Reference Frame Origin
after X Rotation /" (Customer Applied)

@“‘x.. /
" /(3../ —

This example shows
a rotation of 1.571 radians
of the X axis.

Z+

Sensing Reference Frame Origin
/ (Factory Set)

Tool Side of Transducer

Robot Side of Transducer / Z-

Rotating Reference Frame
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15 Translation of original declaration of conformity

Manufacturer/ SCHUNK GmbH & Co. KG Spann- und Greiftechnik
Distributor Bahnhofstr. 106 — 134
D-74348 Lauffen/Neckar

Product designation: Wireless Force/Torque Sensor System

Type WNET-E-x
FTWN-E-x
(x represents a numerical value of 1-6 defining the number of
sensors calibrated with the sytem.)

We hereby declare that the product complies with all relevant harmonization legislation
of the following directives at the time of declaration.
The declaration is rendered invalid if modifications are made to the product.

R&TTE-Directive 1999/5/EG
Applied harmonized standards, especially:

ESTI EN 300328 V1.7.1 / ESTI EN 300 440-2 V1.2.1 / ESTI EN 301 489-1V1.9.2
ESTI EN 301 489-3 V1.4.1 / ESTI EN 301 489-17 V2.1.1 / IEC 62209-2: Edition 1 2010-03

electromagnetic compatibility (EMC Directive) 2014/30/EU
Applied harmonized standards, especially:
EN 61326-1:2013 / EN 61326-2:2013

RoHS-Directive 2011/65/EU
Applied harmonized standards, especially:
EN 50581:2012

Person authorized to compile the technical documentation:
Robert Leuthner, Address: see manufacturer's address

Signature: see original declaration

Lauffen/Neckar, June 2016 p.p. Ralf Winkler,
Head of Gripping Systems Development
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