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Introduction
The SensorRFA SPS Evaluation Kit enables exploration and

development of applications using Smart Passive Sensors built around EVAL BOARD USER’S MANUAL

the Magnus®-S chip from RF Micron. This evaluation kit includes:
ThingMagic Mercury6e Reader Module

UHF Antenna

Coaxial Antenna Cable

USB Cable

DC Power Supply

www.onsemi.com

SPS Temperature and Moisture Tags

Software Tools

There are two separate applications that can be used with the
ThingMagic M6e. The Universal Reader Assistant (URA) is a useful
tool for utility tasks such as debugging the reader, re—progamming tag
EPCs, and quick inventory tests. This software can be found directly
from ThingMagic’s website along with its’ own set of documentation
at: http://www.thingmagic.com/manuals—firmware.

ON Semiconductor has developed an application specifically for
reading Smart Passive Sensors that unlocks the full functionality of the
tags. This is done by automatically detecting the type of tag and
reading back sensor data over time graphically. This application is
known as TagReader and can be found on this kit’s landing page under
“Software”.

Figure 1.

Figure 2. ThingMagic M6e Reader Port Setup

Hardware Setup ® Plug Mini-USB cable into the USB port closest to the
The SensorRFA-GEVK requires three connections to be DC jack as shown in Figure 2 and connect the other end

made in the following order: into the PC that will be used to run the software

® Connect one end of the coax cable securely to the UHF e Plug in 9 VDC supply that was included with the kit
antenna and then connect the other end to Antenna (the red LED on the M6e will light up)

Port 1 of the M6e module
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When the reader is powered on and connected to the test
PC, the computer should begin looking for the correct USB
driver for this device. If the computer cannot find the correct
driver, please download and install the driver directly from
ThingMagic’s website at:

http://www.thingmagic.com/manuals—firmware.

TagReader Software Setup

Once the reader is connected and the correct drivers are
installed, please run the TagReader application downloaded
from the ON Semiconductor website. Figure 3 shows the
setup screen that will open when the TagReader application
is run. The ThingMagic M6e will be autodetected and
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should be displayed in the “Select Reader” drop—down
menu. If the drop—down menu is empty, confirm that the
reader is powered on and the USB is connected to the correct
port and click the “Rescan Readers™ button.

With “ThingMagic M6e on COMx” selected, please
select the antenna port that the antenna is connected to as
well as the correct UHF region for your location (North
America, Europe, etc). The rest of the settings will depend
on the test environment and the type of tags being used and
will be discussed further in the next section. When the
settings are finalized, click “Read” and tag information will
begin being displayed under the “Tags” tab as shown in
Figure 4 on the next page.
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Figure 3. TagReader Setup Screen

Advanced Reader Settings Descriptions

Read Power — maximum transmit power is set by which
region is used, power may need to be reduced if sensors
appear to be overpowered.

Read Time — defines how long the reader will look for
sensors each cycle. Default value of 150 ms is good for small
amounts of sensors while using a single antenna.

Read Delay — delay inserted between read cycles. Useful
for reducing power consumption if only occasional reads are
required.

Read Data — select the information that is of interest in the
particular application. Sensor codes are used for moisture
and pressure measurements and are read differently

depending on the generation of Magnus chip used (S2 or
S3). Please refer to the datasheet of the particular sensor to
verify which version is being used.

Read Sensitivity — the UHF protocol can be optimized to
either maximize sensitivity or read rate. If tags are placed far
from the reader, higher sensitivity will be required. If all tags
are near the reader, the sampling rate of the sensor data can
be increased without having to worry about missing distant,
less sensitive sensors.

Tag Population — another performance tuning parameter
similar to Read Sensitivity. UHF protocol can be optimized
to work with different tag population sizes, ranging from
Very Small (a handful of tags) to Large (50+ tags).
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# EPC Model Antenna | Frequency  RSSI  SensorCode  Temp (°C) Temp Code Time (UTC) Count

1 FoO1 Magnus 52 (402D} 1 905250 20 18 NA NA 2017-08-14T17:33:41.634 40

2 09101FFFFFFFFFFFFFFFFFFF Magnus 53 (4036) 1 906750 19 194 2132 2263 2017-08-14T17:35:40.850 64

3 FFFFFFFFFFFFFFFFFFFFFFFF Magnus 53 (4038) 1 906750 17 184 2718 2290 2017-08-14T17:35:40.824 78

4 000000000000000000000503  Magnus 53 (403B) 1 923250 6 278 2229 2195 2017-08-14T17:35:41.332 34

5 F015 1 906750 2017-08-14T17:34:49.863 1

6  000000000000000000001350 Magnus 52 (402D) 1 922250 13 L NA NA 2017-08-14T17:33:37.328 5

7 FO06 Magnus 53 (4036) 1 923750 3 268 2043 2238 2017-08-14T17:35:41.820 19

&  000000000000000000004925  Magnus 52 (402D) 1 922250 12 23 NA NA 2017-08-14T17:353:37.362 7

9  000000000000228510000028 1130 1 920750 NA NA 2017-08-14T17:34:55.400 2

10  000000000000000000003267 Magnus 52 (4020) 1 906750 9 22 NA NA 2017-08-14T17:35:06.519 4

11 000000000000000000000002  Magnus 52 (402D) 1 926750 NA NA 2017-08-14T17:35:34.807 2

12 000000000000000000000143  Magnus 52 (402D) 1 926250 NA NA 2017-08-14T17:35:08.003 2

13 ABCD Magnus 53 (403E) 1 924250 1 200 21.78 2251 2017-08-14T17:35:22.521 9

Figure 4. Sensor Information Displayed under “Tags” Tab

Data Collection and Logging

The TagReader application offers two additional ways to
view the SPS sense data. In the Graph/Plot tab, tags can be
selected by EPC code and the sensor data can be viewed over
time. Figure 5 shows four unique tags’ temperature plotted
over time (scaling makes measurements look noisy, but all
temperature stay within a 1°C window).
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@ Reader:  ThingMagic Mbe on COM7

The second way to view data is by setting up a Log File
using the “Browse” button at the top of application and
checking the “Log” checkbox. This will dump all the
information collected during the session to a logfile
including EPC, sensor code, timestamp, etc.
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Figure 5. Sensor Information Displayed under “Graph/Plot” Tab

Magnus is a registered trademark of RFMicron, Inc.
Smart Passive Sensor is a trademark of RFMicron, Inc.
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onsemi, ONSEMI, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A
listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi is an Equal Opportunity/Affirmative Action Employer. This
literature is subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and will only be used in laboratory/development areas by persons with an engineering/technical training and familiar
with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling. Any
other use, resale or redistribution for any other purpose is strictly prohibited.

THE BOARD IS PROVIDED BY ONSEMI TO YOU “AS IS” AND WITHOUT ANY REPRESENTATIONS OR WARRANTIES WHATSOEVER. WITHOUT LIMITING THE FOREGOING,
ONSEMI (AND ITS LICENSORS/SUPPLIERS) HEREBY DISCLAIMS ANY AND ALL REPRESENTATIONS AND WARRANTIES IN RELATION TO THE BOARD, ANY
MODIFICATIONS, OR THIS AGREEMENT, WHETHER EXPRESS, IMPLIED, STATUTORY OR OTHERWISE, INCLUDING WITHOUT LIMITATION ANY AND ALL
REPRESENTATIONS AND WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, TITLE, NON-INFRINGEMENT, AND THOSE ARISING FROM A
COURSE OF DEALING, TRADE USAGE, TRADE CUSTOM OR TRADE PRACTICE.

onsemi reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or
design information or advice, quality characterization, reliability data or other services provided by onsemi shall not constitute any representation or warranty by onsemi, and no additional
obligations or liabilities shall arise from onsemi having provided such information or services.

onsemi products including the boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar
or equivalent classification in a foreign jurisdiction, or any devices intended for implantation in the human body. You agree to indemnify, defend and hold harmless onsemi, its directors,
officers, employees, representatives, agents, subsidiaries, affiliates, distributors, and assigns, against any and all liabilities, losses, costs, damages, judgments, and expenses, arising
out of any claim, demand, investigation, lawsuit, regulatory action or cause of action arising out of or associated with any unauthorized use, even if such claim alleges that onsemi was
negligent regarding the design or manufacture of any products and/or the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC,
CE or UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by onsemi to be a finished
end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices pursuant
to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

onsemi does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: onsemi shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of requalification,
delay, loss of profits or goodwill, arising out of or in connection with the board, even if onsemi is advised of the possibility of such damages. In no event shall onsemi’s aggregate liability
from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.

The board is provided to you subject to the license and other terms per onsemi’s standard terms and conditions of sale. For more information and documentation, please visit
www.onsemi.com.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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