User Manual for Multi-channel monitoring system

Host information:

Name: iKIT Wireless Monitoring Tool Holder

Model: iKIT-BT40-ER25-130-40-H

Application: Used in the machining sector to monitor strain variations during processing, such as
pressure, torque, and biaxial bending moments.

IDQ Science and Technology (Hengqin, Guangdong) Co. Ltd



User Manual for Multi-channel monitoring system

5\

Contents

Introduction to Wireless SeNSOr NEIWOTKS .........coiiiiiiiiiiie e 1
INOAE PrOFIlE ...ttt ettt e et e s et e e e s bt e e e sabe e e e anbe e e enbeaesneeeenns 1
2.1 Interfaces and INAICAtOr LIGNTS .......c..eiriiiiii it e e e e e seee e 2
A S 1T a1 To ] g YT To = PRSP 3
Establish a connection between the base station and the node.............ccocoiii 4
3.1 Software INStallation ... e 4
3.2 Gateway CONNECHON .......oiiii it e e e et e e e e ettt e e e e s s asreeeaeeassreeaeeesssrneeeesaannees 4
BTS00 a1 oY= Tox (o g ) o T [T SO SRRRR 5

3.3.1 Automatic node discovery on the same freQUENCY ...........cccveiiiiiiiciiiie e 5

3.3.2 Out-of-frequency automatic Node diSCOVENY ..........coooiiiiiiiiii i 5
Wireless sensor CONfIQUIAtION ........c.oiciiiiiiie ettt et e et e e e rnte e e s naee e e aneeeeenees 6
4.1 Hardware CONfIQUIAtION .........uiiiiiie et e et ee et e e set e e e eee e e snneeeeenaeeeaneeas 6
A O 10 =Y (S o= 11 o) = 1 o] ST =1 1] o 3 7
4.3 Sampling CONfIQUIALION ......ccoiiiiiie et e e e e e e s et ee e e e e s snareeeaeeesrnneaesaanes 7
oY= T T oo SRS 7
Wireless sensor sampling CONfigUIration ............cooo i iiiie e eee e e e 9
5.1 Start ColleCtiNg Aata........coouiiiiie e et e e e e e e nneeeeen 9
5.2 Real-time data VIEWING ......ooii et e e e e e e e e e e e e e enneeeaeeans 10

L OT AT =T 4 o1 oo RSP 10



1. Introduction to Wireless Sensor Networks

DT wireless sensor network is a high-speed, scalable sensor data acquisition and
sensor network system. Each system consists of a wireless sensor interface node, a data
collector gateway, and an upper-computer software platform. Two-way wireless
communication between the node and the gateway enables sensor data collection and
configuration up to two kilometers away.

The gateway can locally connect to the host computer for real-time data collection and
analysis. Some gateways also have analog output capabilities that can directly transmit
sensor data to standalone data acquisition devices or directly connect to industrial control
devices such as PLCS.

The selection of available nodes allows for interfaces with a variety of sensor types,
including accelerometers, strain gauges, pressure sensors, load cells, torque and vibration
sensors, magnetometers, 4 to 20 mA sensors, thermocouples, RTD sensors, soil moisture
and humidity sensors, inclinometers and displacement sensors. Some nodes come with
integrated sensing devices, such as accelerometers.

A single gateway can coordinate multiple nodes of any type, and multiple gateways
can be managed from one computer using a host computer software platform.

2. Node Profile

The 4-channel wireless strain acquisition node is a small, wireless, low-cost,
dual-channel analog input sensor node available for OEM integration. DT-UNIT-4 has a
differential and a single-ended analog input channel as well as an internal temperature
sensor capable of collecting high-resolution, low-noise data at a sampling rate of up to 1
kHz.

Other features of the DT-UNIT-4 include a tunable PGA, a digital low-pass filter,
flash memory, automatic strain gauge calibration using on-board shunt resistors, and a
pulse input channel for RPM measurements. This wireless sensor is well-suited for
connecting a variety of sensor types, including strain gauges, pressure sensors, load cells
and displacement sensors.

To obtain sensor data, DT-UNIT-4 is used together with the DT-UNIT-BASE
gateway.



2.1 Interfaces and Indicator Lights
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Figure 1 - Interface indication
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Figure 2 - Indicator light behavior



2.2 Sensor Mode

Sensor nodes have three operating modes: active, sleep, and idle.

Active mode - It is in active mode when the node is sampling.

Idle mode - When sampling stops, the node switches to idle mode, which is used to

configure node Settings and allows switching between sampling and sleep mode.

Sleep Mode - After a time of inactivity determined by the user, the node will
automatically enter ultra-low power sleep mode. Nodes do not enter sleep mode when

sampling.

Activity mode
+ Sampling is being done according to the user's Settings Modes are sampling

+ Device indicator light green slow flash [once /2 seconds)

Settoidle Start sampling

Idle mode
+ Allows users to switch between active and dormant
The node is waiting for the command

« Allow users tosetup nodes

. Device indicator light green slow flash (L time /1 second)

Settosleep Settoldle

Sleep mode

+ Low power mode

. Periodically listen for "idle" commands (user-defined intervals) The node is dormant

. The device indicator light flashes blue [the interval is user-defined)



3. Establish a connection between the base station and the node

3.1 Software Installation

Install the host DT Wireless software on the host before connecting any hardware. For the
software installation package, contact the relevant sales engineer or technical service engineer.

j} DTWireless.exe

3.2 Gateway Connection

The driver for the USB gateway is included in the DT Wireless software installation. Once the
software is installed, the USB gateway will be automatically detected as soon as it is plugged in

1. Power the gateway via USB connection. Confirm that the gateway status indicator light is on,
indicating that the gateway is connected and powered on.

2. 4 Open the DT Wireless software.

3. The gateway should automatically appear in the controller window and be assigned with
communication ports. If the gateway is not automatically detected, verify that the port on the host is
active, then unplug and reinject the USB connector.

pocument  Edit (E) Project(P) Help (H)

Local

Base station -146021

Figure 4 - USB Gateway communication



3.3 Connection of nodes

There are several ways to establish communication with nodes in DT Wireless software:
automatic node discovery on the same frequency, automatic node discovery on different frequencies,
and adding nodes manually.

3.3.1 Automatic node discovery on the same frequency

If the base station and the node are at the same operating frequency, the node will
automatically appear below the base station list when the node power is turned on.

pocument F - Edit (E)  Project(P) Help (H)
. Local
. Base station -146021

Node -34557

Figure 5 - Same-frequency auto-occurrence nodes

3.3.2 Out-of-frequency automatic node discovery

If a red circle with a number appears next to the base station, the node may be operating on a
separate radio frequency.

. "Local Control

. Base station -146021

Sampling Node idle Beacor s

Node -34557 turned off

Node -39624

Settings

Configuration Change channels Restart the power

Node
7~ D

Other Channels Add manually

Figure 6 - Nodes on other frequencies



Select the base station and then select the node tile at other frequencies. Check the new node
you want to add and select "Apply" to move the node to the frequency

Base Station -146021 — « "Local
O Node Channel .
. Base station -146021
Model 34561 11 (2.405 Ghz)
Node -34557
DT-UNIT-BASE-USB

Node -39624

< Node -34561 >

Serial number

16021 Application

Figure 7 - Adding nodes at different frequencies

4. Wireless sensor configuration

4.1 Hardware configuration

Node Settings are stored in non-volatile memory and can be configured using DT Wireless
software. This chapter describes the Settings that users can configure.

Hardware  calibration  Sampling Power su pply

Low-pass filtering

Channel: Filter cut-off:
Analogi t (ch-ch21
nalog input (ch-ch21) o y
Input range
Channel: Input range:
Difference (ch1) +10.532 millivolts v

Figure 8 - Hardware configuration
1 Input range

Set the programmable gain amplifier (PGA) to limit the sensor input range. Increasing the gain
will improve the signal resolution, while reducing the gain will allow for a larger input range.

1 Low-pass filter

SINC4 Digital low-pass filters are used to reduce noise. Set the filter to high frequency for fast
stabilization time and the longest battery life. Set the filter to a lower frequency to reduce noise, but



at the cost of longer stabilization time. Slower filter Settings may not provide the fastest sampling
rate.

4.2 Calibrate calibration Settings

Analog channels can be calibrated independently with linear calibration coefficients. The strain
gauge or mV/V sensor can be easily calibrated using the "Calibration Tools" wizard, or output raw
units such as volts and ADC counts.

Hardware ~ Calibration  Sampling  Power supply

Linear
calibration

Channel: Units: Calibration:
Differential (ch1) Calibration Toolv l Strain (microstrain) - =
Single-ended input (ch2) calibration Tooly no ~ -

Figure 9 - Wireless sensor calibration menu interface

4.3 Sampling configuration

DT-UNIT-4 has two user-set sampling options, including lost beacon timeout and diagnostic
information interval. It can be accessed from the following menu: Configuration > Sampling Menu

Hardware  Calibration ~ Sampling Power su pply

[ Enable

Lost beacon timeout: Minutes
8 Enabled

Disgnastic information intervals 30 seconds

Figure 10 - Sampling configuration
4.4 Power Supply

DT-UNIT-4 has multiple power options for user Settings, including default operating mode in
wireless nodes, user inactivity timeout, check radio intervals, and transmission power.



Configuration > Power Menu

Hardware  calbration  Sampiing  POWer supply

Default operating mode: Idle v
€ Enabled
User activity timeout: 7200 seconds
Check radio intervals: 10 seconds
Transmissionpower: 20 dBm ™

Figure 11 Power Menu

1 Default Operating Mode When powered on, the node will enter the default operating mode.

In idle mode, if the node does not receive any commands within the selected time, it will
automatically enter sleep mode. If active is selected in the default operation mode, the node will
automatically re-enter the sampling mode that was last performed using all current Settings.

User inactivity timeout
Disable user inactivity timeout to prevent nodes from automatically changing their state. .

1 Check the radio interval

In sleep and sampling mode, check the radio interval setting node checks the radio channel for
the frequency of the "Set to Idle" command. Reducing the check radio interval will shorten the time
needed to wake up a node to idle mode, but at the cost of a shortened battery life. Increasing the
check radio interval can extend battery life, but at the cost of increasing the time it takes to wake up
a node to its idle mode.

1 Transmit power

Set the output power of the radio to a value between 0dBm and +20dBm. Transmit power
affects communication range and battery life.



5. Wireless sensor sampling configuration

5.1 Start collecting data

There are multiple ways to collect data from nodes, including from a single node, a node
network, or by restarting the last sampling pattern used.

1 Single node

Device/Select the Corresponding Node ID > Sampling > Application Complete Data collection

for a single node

« "Local

« Base station -146021 ‘

Node -34557

Node -34557

Node -39624

34557

Model

DT-UNIT-4

165624

Node address

Serial number

Sampling

Sampling Settings, start sampling

Device/Node 34557/ sampling

] Node Channel  Sampling frequency data type storage/transmission

- 34557 1 Activate 64Hz w Float .

Figure 12 - Data collection for a single node

1 Node network

Status

OK

Apply and start sampling

Devices > Base Stations > Sampling > Check the nodes you want to sample > Apply and
start sampling. Complete the synchronous data collection of multiple nodes across the entire

wireless network system

. "Local
. Base station -146021

Node -34557

-
Node -39624
Base station -146021

Model

DT-UNIT-BASE-USB

Serial number

146021

Connect
Serial port,COM174, 3000000

Wireless network
Set the node sampling parameters and start sampling

Device/base station -146021 / sampling

a2 Node Channel  Sampling frequency data type storage/transmission Bandwidth share
[ ] 34557 1 Activate 64Hz v  Float =
2 39624 1Activate v  Float r

Figure 13 - Node network data collection

Status

OK

0K

Applyand start sampling



5.2 Real-time data viewing

Data > Add View > Underline the required channels.
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6. FCC Warning

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions:

(1) This device may not cause harmful interference, and (2) this device must accept any interference
received, including interference that may cause undesired operation.

NOTE 1: This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide reasonable
protection against harmful interference in a residential installation. This equipment generates, uses
and can radiate radio frequency energy and, if not installed and used in accordance with the
instructions, may cause harmful interference to radio communications. However, there is no
guarantee that interference will not occur in a particular installation. If this equipment does cause
harmful interference to radio or television reception, which can be determined by turning the
equipment off and on, the user is encouraged to try to correct the interference by one or more of the
following measures:

- Reorient or relocate the receiving antenna.

- Increase the separation between the equipment and receiver.

-Connect the equipment into an outlet on a circuit different from that to which the receiver is
connected.

-Consult the dealer or an experienced radio/TV technician for help.

NOTE 2: Any changes or modifications to this unit not expressly approved by the party responsible
for compliance could void the user's authority to operate the equipment.

The device has been evaluated to meet general RF exposure requirement. The device can be used in
portable exposure condition without restriction.
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Module installation:

The wireless module is installed in the host product by the factory operator during theproduction process.

After assembly, the wireless module is built-in by welding in the host product, which is notremovable and will not be used
alone, and does not require additional operation by usersand other personnel.

The procedure and installation position of wireless module production and assembly areshown as below:
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Integration instructions for host product manufacturers according to KDB 996369 DO3OEM Manual v01

2.2 List of applicable FCC rules
FCC Part 15 Subpart C 15.247 &15.209 &15.207.

2.3 Specific operational use conditions

The module can be used for mobile applications with a maximum 1dBi antenna. The host manufacturer installing this module into their product must ensure that the final composite product complies with the FCC
requirements by a technical assessment or evaluation to the FCC rules, including the transmitter operation. The host manufacturer has to be aware not to provide information to the end user regarding how to install
or remove this RF module in the user’s manual of the end product which integrates this module. The end user manual shall include all required regulatory information/warning as show in this manual.

2.4 Limited module procedures
The device is a Limited Single module and complies with the requirement of FCC Part 15.212.

2.5 Trace antenna designs
Not applicable, The module has its own antenna, and doesn”  t need a host sprinted board micro strip trace antenna etc

2.6 RF exposure considerations

The module must be installed in the host equipment, can be used in portable exposure condition without restriction.; and if RF exposure statement or module layout is changed, then the host product manufacturer
required to take responsibility of the module through a change in FCC ID or new application The FCC ID of the module cannot be used on the final product In these circumstances, the host manufacturer will be
responsible for re-evaluating the end product (including the transmitter)and obtaining a separate FCC authorization

2.7 Antennas

Antenna Specification are as follows:

Type of antenna: FPCB Antenna

Gain of antenna: 1dBi Max.

This device is intended only for host manufacturers under the following conditions: The transmitter module may not be co-located with any other transmitter or antenna;

The module shall be only used with the internal antenna(s) that has been originally tested and certified with this module. The antenna must be either permanently attached or employa “unique" antenna coupler
As long as the conditions above are met, further transmitter test will not be required However, the host manufacturer is still responsible for testing their end-product for any additional compliance requirements
required with this module installed (for example, digital device emissions, PC peripheral requirements, etc)

2.8 Label and compliance information
Host product manufacturers need to provide a physical or e-label stating " Contains FCC ID: 2BFFE-MULTI "with their finished product

2.9 Information on test modes and additional testing requirements

Host manufacturer must perform test of radiated & conducted emission and spurious emission, e.t.c according to the actual test modes for a stand-alone modular transmitter in a host, as well as for multiple
simultaneously transmitting modules or other transmitters in a host product.

Only when all the test results of test modes comply with FCC requirements, then the end product can be sold legally.

2.10 Additional testing, Part 15 Subpart B disclaimer

The modular transmitter is only FCC authorized for FCC Part 15 Subpart C 15.247 &15209

&15.207 and that the host product manufacturer is responsible for compliance to any other FCC rules that apply to the host not covered by the modular transmitter grant of certification. If the grantee markets their
product as being Part 15 Subpart B compliant (when it also contains unintentional-radiator digital circuit), then the grantee shall provide a notice stating that the final host product still requires Part 15 Subpart B
compliance testing with the modular transmitter installed

Federal Communication Commission Statement (FCC,U S)

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to Part 15 of the FCC Rules These limits are designed to provide reasonable protection against harmful
interference in a residential installation This equipment generates, uses and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause harmful interference to
radio communications However, there is no guarantee that interference will not occur in a particular installation If this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try to correct the interference by one of the following measures: -Reorient or relocate the receiving antenna-Increase the separation between
the equipment and receiver -Connect the equipment into an outlet on a circuit different from that to which the

receiver is connected

-Consult the dealer or an experienced radio/TV technician for help This device complies with Part 15 of the FCC Rules Operation is subject to the following two conditions: (1)This device may not cause harmful
interference, and (2)this device must accept any interference received, including interference that may cause undesired operation

Any changes or modifications not expressly approved by the party responsible for compliance could void the user’s authority to operate this equipment

IMPORTANT NOTES
Co-location warning: This transmitter must not be co-located or operating in conjunction with any other antenna or transmitter

OEM integration instructions:

This device is intended only for OEM integrators under the following conditions: The transmitter module may not be co-located with any other transmitter or antenna The module shall be only used with the external
antenna(s)that has been originally tested and certified with this module As long as the conditions above are met, further transmitter test will not be required. However, the OEM integrator is still responsible for testing
their end-product for any additional compliance requirements required with this module installed (for example, digital device emissions, PC peripheral requirements, etc.).

Validity of using the module certification:

In the event that these conditions cannot be met (for example certain laptop configurations or co-location with another transmitter),then the FCC authorization for this module in combination with the host
equipment is no longer considered valid and the FCC ID of the module cannot be used on the final product In these circumstances, the OEM integrator will be responsible for re-evaluating the end product
(including the transmitter)and obtaining a separate FCC authorization.

End product labeling:
The final end product must be labeled in a visible area with the following: "Contains Transmitter Module FCC ID: 2BFFE-MULTI "

Information that must be placed in the end user manual: The OEM integrator has to be aware not to provide information to the end user regarding how to install or remove this RF module in the user’s manual of the
end product which integrates this module The end user manual shall include all required regulatory information/warning as show in this manual

12



	1、Introduction to Wireless Sensor Networks
	2、Node Profile
	2.1 Interfaces and Indicator Lights
	2.2 Sensor Mode

	3、Establish a connection between the base station an
	3.1 Software Installation
	3.2 Gateway Connection
	3.3 Connection of nodes
	3.3.1 Automatic node discovery on the same frequen
	3.3.2 Out-of-frequency automatic node discovery


	4、Wireless sensor configuration
	4.1 Hardware configuration
	4.2 Calibrate calibration Settings
	4.3 Sampling configuration
	4.4 Power Supply

	5、Wireless sensor sampling configuration
	5.1 Start collecting data
	5.2 Real-time data viewing

	6、FCC Warning
	空白页面
	空白页面
	空白页面



