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SPSDEVK1MT-GEVK:
Getting Started Guide

Introduction; i ®
The SPSDEVK1MT Predictive Maintenance Turnkey Solution kit ON Semleoaduntor

enables fast installation of full Smart Passives®éM systems. This WWW. onsemi.com

evaluation kit includes:

e SPSDEVR1-8 UHF SPS Reader APPLICATION NOTE

e 2 SPS1DEVA1-W UHF Antennas w/ RF cables

® 20 SPSxTO01PCB Temperature Sensors

® 20 SPSXTO01PET Temperature Sensors

® 20 SPSxMO01FOM Moisture Sensors QY e

® 20 SPSxTO01CER Temperature Sensors o = &

® 20 SPSXTMO1PET Moisture Sensors D

e 12V DC Universal Power Supply Q@ == Q

e Ethernet Cable S

Note: Frequency band of sensor tags is determipegision of kit ordered

Software Tools

ON Semiconductor has developed an application Spaity for
reading Smart Passive Sensors that unlocks the fulidmatity 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 @igReader and can be found on this kit's landing pengler Figure 1. Turnkey Solution Kit Com  ponents
“Software”.

12V
USB and Ethemet DC Input
Connectivity - I
£
Figure 2. SPSDEVK1IMT-GEVK Hardware Setup
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Hardware Setup setup screen that will open when the TagReadeicagtiph
The SPSDEVKIMT requires three hardware connectionsis run. The ON Semiconductor SPSDEVR1-8 will be
to be made in the following order: autodetectednd should be displayéudlthe “Select Reader”
e Connect at least one antenna to the RF SMA potti@en  drop—downmenu. If the drop—down menu is emmgnfirm
SPSDEVR1-8 reader that the reader is powered on and the USB/Ethamet
e Connect a USB or Ethernet cable from the connected to the host PC and click the “Rescan Readers”
SPSDEVR1-8 to the host computer that will be rugnin Putton. _
the application software With “ON Semiconductor SPSDEVR1-8" selected,
please select the antenna port(s) that the antenna(s) is

® Plug in the 12 VDC supply that was included with th :
kit ’ PP connected to as well as the correct UHF region for your

Note: please refer to SPS tag and antenna datasheets {gcatlon (North America, Europe, etc). The rest of the

. . o . Settings will depend on the test environment aedype of
verify optimal positioning of each to achieve s, tags being used and will be discussed further in the next

TagReader Software Setup section. When the settings are finalized, click “Read” and
Once the reader is connected and the correct drivers aréad information will begin beindisplayed under the “Tags”

installed, please run the TagReader applicatiomémaded ~ tab as shown in Figure 4 on the next page.

from the ON Semiconductor website. Figure 3 shows the

[} Taq Reader - 201180327 001 [=1=]

Reader: ON Semiconductor SPSDEVRL-8 at 169.254,236.146 Read [ liog
eaders | Tags | Graph/Plot | GPIO |

l Rescan Readers |

Select Reader:

|ON Semiconductor Reader spsdevrl-B-1 {at 169.254,236.146) '1 | Force Antenna Tune |

Reader Setup Reader Communications

Antenna: (¥ Ant1[C] Ant Ant3 ] Anta Read Sensitivity: @ Max Sensitivity (BLF=160kHz, Enc=M8, Tari=25us)
[F] Ant 5 1 Ant 6 7 Ant 7 £ Ant 8 () Mid Sensitivity (BLF=160kHz, Enc=FM0, Tari=12.5us)
() Max Rate (BLF=250kHz, Enc=FM0, Tari=6.25us)
Redion |u Tag Population:
Read Power: [l 30dem
Continueus:Read {only EPC and one data selection allowed)
Read Time: =
Read Delay: :-j 0 min
Reader Info
Read Data: EPC [ ID/Model
i 5 Radio Temp: <unsupported>
¥} Temp Code ¥ Temp Cal
= o Serial Number: 8fd8544a-0e7c-45e6-ac0a-8248a1545399
\¥| Sensor Code 52 |¥| RSSI Code 52 i
= - SW Version: 0112117
[¥] Sensor Code 53 [¥] RSSI Code 53

HW Version: 0x0001
API Version: restAPl verl7

Figure 3. TagReader Setup Screen
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Advanced Reader Settings Descriptions depending on the generation of Magnus chip used (S2 or
Read Power — maximum transmit power is set by which S3). Please refer to the datasheet of the partisatasor to
region is used, power may need to be reduced if sensorgerify which version is being used.
appear to be overpowered. Read Sensitivity — the UHF protocol can be optimized to
Read Time — defines how long the reader will look f either maximize sensitivity or read rate. If tagsplaced far
sensors each cycle. Default value of 150 ms is goodfat s from the readehigher sensitivitywill be required. If all tags
amounts of sensors while using a single antenna. are near the reader, the sampling rate of the selata can
Read Delay — delay inserted between read cycles. Usefu be increa;t_ad without havifig worry about missing distant,
reducing power consumption if only occasional reads areIess sensitive sensors.
required. Tag Population — another performance tuning pammet
similar toRead Sensitivity. UHF protocol can be optimized
to work with different tag population sizes, ranging from
'ery Small (a handful of tags) to Large (50+ tags).

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

1 Tag Reader - 20170814 001USB o=
LD Resder ThingMagic Mée on COMT Stop. Log
| Readers | Tags | Graph/Plot
# EPC Model Antenna Frequency  RSSI  SensorCode Temp (°C) Temp Code Time (UTC) Count
1 Fo0L Magnus 52 (4020) 1 905250 20 18 NA NA 2017-08-14T17:3541634 40
2 OCLOIFFFFFFFEFEFFFFFFFFE  Magnus 53(4038) 1 006750 19 194 232 2263 2017-08-14T17:3540.850 64
3 FFFFFFFFFFFFFFFFFFFERFFF Magnus 53 (403B) 1 906750 1 184 2718 2290 2017-08-14T17:35:40.824 78
4 000000000000000000000S03  Magnus 53 (4038) 1 923250 6 78 228 2195 2017-08-14T17:3541.332 34
5 FOI5 1 906750 2017-08-14T17:3440.863 1
6  000000000000000000001350 Magnus 52 (402D) 1 w50 13 22 NA NA 2017-08-14T17:35:37328 . 5
7 FO05 Magnus 53 (4038) 1 923750 3 268 2049 2233 2017-08-14T17:35:41620 19
8 000000000000000000004925  Magnus 52 (402D) 1 922250 12 23 NA MNA 2017-08-14T17:35:37.362 7
9 000000000000228510000028. 1120 1 920750 MNA MNA 2017-08-14T17:34:55.400 2
10 0000D00000000000000003287 Magnus 52 (402D) 1 206750 9 2 NA NA 2017-08-14T17:35.06519 4
11 00000000O00000CO00000003  Magnus 52 (402D) 1 926750 NA NA 2017-08-14T17:35:34.807 2
12 0000O0O0DOODC00000000143  Magnus 52 (402D) 1 926250 A NA 2017-08-14T17:35:08.003 2
13 ABCD Magnus $3 (4036) 1 924250 11 200 2178 251 2017-08-14T17:35:22.521 9
Figure 4. Sensor Information Displayed Under “Tags” Tab
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Data Collection and Logging
The TagReader application offers two additional svimy
view the SPS sense data. In the Graph/Plot tab,cag be

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

selected byEPC code and the sensor data can be viewed oveinformation collected during the session to a logfile

time. Figure 5 shows four unique tags’ temperaploged
over time (scaling makes measurements look noisy, but all
temperature stay within 2@ window).

including EPC, sensor code, timestamp, etc.

] Tag Reader - 20170814 _001USB

Reader:  ThingMagic Mbe on COM7 Stop tog

[ Readers | Tags | Graph/Plot

Data

Tags:

RSSI Code ) Sensor Code
@ Temp(C} ) Temp Code

FOO1
09101FFFFFFFFFFFFFFFFFFF
FFFFFFFFFFFFFFFFFFFFFFFF
000000000000000000000503
FO15
000000000000000000001350
FODS
000000000000000000004925
000000000000228510000028
000000000000000000003267

() O9101FFFFFFFFFFFFFFFFFFF
000000000000000000000503

() FooG

(O ABCD

000000000000000000000003
000000000000000000000143
ABCD

FOO7
000000000000000000001234
00F1

Figure 5. Sensor Information Displayed Under “Graph  /Plot” Tab

Smart Passive Sensor is a trademark of RFMicron, Inc.
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