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Information Content
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Abstract This UM shows how to use the NHS3100 Temperature Logger Android

APP. Together with an NHS3100 Demo PCB NHS3100TEMODB, a single-

chip, cost-effective and fully configurable cold chain monitoring solution is
demonstrated.
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1 NHS3100 PCB temperature logger demo

11

Welcome
Thank you for your interest in our NHS3100 temperature logger chip.

A cost-effective, small, and fully configurable cold chain monitoring solution, based on the
NXP Semiconductors NHS3100 chip, can easily be demonstrated using this APP and the
NHS3100 Demo PCB NHS3100TEMODB.

All communication with the chip — both configuration and data read-out — occurs via the
NFC interface.

a. Chip real size

Figure 2. NHS3100 temperature logger
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aaa-030804

Figure 1.
b. PCB

Um11127

1.2

Prerequisites

To demonstrate the cold chain monitoring solution yourself, you need:

* An NHS3100 demo PCB NHS3100TEMODB. More information about the PCB and
how to order them can be found at https://www.nxp.com/pages/:NHS3100TEMOADK?
tab=Buy_Parametric_Tab.

* A coin cell battery of type CR1225 or compatible. This type of battery is best suited for
use cases targeting room and fridge temperatures.

— Insert the coin cell in the coin cell holder on the demo PCB. The negative electrode of
the battery should be at the bottom, closest to the PCB.

* An NFC enabled Android smartphone running 5.0 Lollipop or higher.

— Any NFC-enabled phone can read out the status text messages.
On Android, it can be done without an APP.
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On i0S, it can be done using a generic NFC APP, such as the Tag Info of
NXP Semiconductors (see https://itunes.apple.com/us/app/nfc-taginfo-by-nxp/
id1246143596).

— Any NFC-enabled phone can also read out the full temperature data that is logged
and stored on the chip. On iOS, it can be done using the Temperature Logger APP -
see https://itunes.apple.com/us/app/nhs3100-temperature-logger/id1288590548. Due
to access restrictions with the NFC reader on every iPhone, only reading is possible
- one cannot start, stop or restart a monitoring session, only do a full read-out of the
status and all gathered data.

— The Temperature Logger APP running on Android has no such restrictions.
Download it from the Google Play Store at https://play.google.com/store/apps/
details?id=com.nxp.nhs31xx.demo.tlogger or use the QR code to install the APP on
your Android device.

Note: Newly ordered PCBs already have a coin cell inserted.

Note: This manual only focuses on the usage and functionality of the Android
Temperature Logger APP.

aaa-030805

Figure 3. QR code for installing app
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2 NHS3100 demo PCB

This demo board consists of the following:

An NHS3100 IC in an HVQFN24 package U1

An SWD connector J9

A coin cell holder for standalone operations BT1

One SW controllable LED D1

A tactile switch sw3 connected to the RESETN pin

A tactile switch sw2 connected to the WAKEUP pin

All PIOs of the IC P0Ox

GND and VDDBAT

Antenna coil connections LA and LB, connected with the NFC antenna on the back
(not pictured)
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Figure 4. NHS3100 demo printed-circuit board
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This demonstrator app is simple. It incorporates 4 screens. Each screen can be
accessed by swiping left or right.

About

NHS3100

a. About screen

Temperature Logger

d o] O
aaa-030808

Figure 5. Temperature logger demo app

Status tat Graph
Retrieved from NHS3100
NFC ID 04:5b:95:00:75:1e:08

Config
New conﬁguratlon

+ Keep running until storage is full

emperature values are available.

at least one out-of-bound value was
recorded.

d o] O q o] O
aaa-030811

aaa-030810 aaa-030809

b. Status screen c. Graph screen d. Config screen

3.1 About
This screen is the initial screen when the app is launched. You can accept or reject the
license agreement, and find contact information from here.
1. You can accept or revise your agreement with the license of the app by tapping the
logo.
2. Tapping on License pops up the full license agreement.
3. Tapping on Contact pops up the contact information to where you can direct all
questions and requests.
4. When a tag has been detected, it lists its tag id here. When the tag is an NHS3100, it
additionally lists version information of the firmware running on the IC.
3.2 Status
The status screen gives the full status information as fetched from the NHS3100 IC. It
provides an interpreted view of the status bytes that were retrieved immediately when the
tag was tapped.
UmM11127 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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3.3 Data

New samples are read out from the NHS3100 IC. When a tag is held close to the NFC
antenna of the phone, the previously fetched data samples are immediately restored from
the internal storage of the phone.

1. To see the individual sample values, tap on the graph.
2. Samples that lie outside the range defined by the thresholds are colored differently.

3.4 Config

You can set up a new monitoring session on the NHS3100 IC with the last screen.
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4 Quick start guide

Um11127

The Android app NHS3100 Temperature Logger can be used for all interactions with the
demonstrator board.

4.1 Launching app

After installation of the app, look for the Temperature Logger app icon.

i NHS3100 Temperature Logger

aaa-030834

Figure 6. NHS3100 Temperature Logger app icon

Tap the icon and the initial screen is shown.

About Status

NHS3100
Temperature Logger

APP V17 | SW v-| API v-

aaa-030835

Figure 7. Initial screen
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Accept license
Hold the NHS3100 demonstrator close to the NFC antenna of the phone is located.

¢ The location of the NFC antenna is not always apparent. It depends on manufacturer
and phone type. It may take a few attempts to find the optimal location for NFC
communication.

 The first time you launch the app, a popup appears containing the license agreement.
The license agreement must be accepted before communication is allowed. After
reading and accepting the license agreement, you must remove and retouch the tag
before you can continue.

About Status

Software Evaluation
License Agreement

A\ ¥ 4
VA \

By clicking on “agree” in this pop-up window, you
Licensee hereby confirms to have read and

understood the terms and conditions of the
NHS3100 Temperature Logger App Software
Evaluation License Agreement.
Licensee hereby agrees with the terms and

conditions of the NHS3100 Temperature
Logger App Software Evaluation License
Agreement.

Please first agree with the Software
Evaluation License Agreement.

Afterwards, retouch the tag.

< @)
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Figure 8. License agreement
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4.3 Tap demonstrator

Tap the PCB (again). A small notification appears near the bottom of the screen telling
you that the phone has found an NFC tag. When communication with an NHS3100 IC is
established, a second notification appears informing you that an NHS3100 tag has been

found (see Figure 9).

About Status

NHS3100
Temperature Logger

Empty NHS3100 tag found.

< @)

aaa-030841

Figure 9. Displaying the second notification with information about the tapped PCB

If the second natification is not shown, then most likely the NHS3100 tag does not yet
contain the Temperature Logger firmware. To flash the IC with the correct firmware,
follow the steps as outlined on https://www.nxp.com/pages/:NHS3100?tab=In-

Depth_Tab.
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4.4 Set configuration

Swipe left or right until the Config screen is displayed. Enter a number of seconds as
the interval between temperature measurements. Optionally, fill in the lower and upper
boundaries for the temperature alarm. When done, click the Send configuration to tag
button.

Graph Config
New configuration

Tap on a configuration rule below to change it. To apply, tap
a NHS3100 NTAG SmartSensor with your phone and click on
the SEND button.

* Wait 2 minutes before starting

* Measure every 10 minutes

= Keep running until storage is full

All measurements are compared against two
threshold values. Each temperature must be:

* Above 8 °C

*»Below 30 °C

aaa-030843

Figure 10. Config screen
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Next, two notifications appear: the first, very briefly, notifying that the configuration has
been sent to the demo PCB. The second notification provides a confirmation from the
NHS3100 IC. When the confirmation is given, the demo PCB is fully set up and has
started measuring using your configuration.

Graph Config
New configuration

Tap on a configuration rule below to change it. To apply, tap
a NHS3100 NTAG SmartSensor with your phone and click on
the SEND button.

* Wait 2 minutes before starting

* Measure every 10 minutes

= Keep running until storage is full

All measurements are compared against two
threshold values. Each temperature must be:

* Above 8 °C

*»Below 30 °C

Configuration confirmed.
A first measurement will be taken after 120

seconds.

< @) O
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Figure 11. Displaying the second notification, confirming the new configuration is
successfully applied

4.5 Wait

To start logging, move the NHS3100 demonstrator away from the phone. When the
connection is lost, the phone gives you a notification. Wait for some time to give the
NHS3100 IC the chance to take a few measurements. This time depends on the
measurement interval that was configured.
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4.6 Read-out
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Bring the NHS3100 demonstrator back in range of the NFC antenna of the phone. As in
step 2, two notifications appear. However, the second notification now also provides the
number of measurements which are available on the NHS3100 IC. A full read-out begins
automatically. When all samples have been read, you receive a notification.

Graph Config
New configuration

Tap on a configuration rule below to change it. To apply, tap
a NHS3100 NTAG SmartSensor with your phone and click on
the SEND button.

* Wait 2 minutes before starting

* Measure every 10 minutes

= Keep running until storage is full

All measurements are compared against two
threshold values. Each temperature must be:

* Above 8 °C

*»Below 30 °C

NHS3100 tag found containing 265 stored
samples.

< @) O
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Figure 12. Read-out notification with the number of available measurements
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Graph Config

New configuration

Tap on a configuration rule below to change it. To apply, tap
a NHS3100 NTAG SmartSensor with your phone and click on
the SEND button.

* Wait 2 minutes before starting

* Measure every 10 minutes

= Keep running until storage is full

All measurements are compared against two
hreshold values. Each must be:

* Above 8 °C

D

* Below 30 °C

SEND CONFIGURATION TO TAG

RESET TAG TO PRISTINE STATE

All 265 samples have been fetched from the
NHS3100 IC.

< @) o

aaa-030846

Figure 13. Read-out notification given when all samples are read
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4.7 Check status
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To see the status overview that was given, swipe right to the Status screen.

Here you also export the temperature values to a CSV file. That file can then be copied to
your PC and imported in a spreadsheet for further inspection.

About Status Graph
Retrieved from NHS3100
NFC ID 04:5b:95:00:75:1e:08

i at Tue, 22 May 04:09:35, measuring every 600

265 temperature values are available.
Demo mode is off.

The valid range is from 8,0 °C to 30,0 °C:
at least one out-of-bound value was
recorded.

Live measurements

aaa-030848

Figure 14. The status screen provides immediate information about the ongoing
measurement session
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4.8 View graph

Swipe to find the Graph screen. Here all logged values over time are plotted. The
example picture below show a monitoring session where the demonstrator was not
placed in the fridge in time; and where it was removed well before the monitoring session
ended. While in the fridge, the different times when the cooling engine was started - at
the top of the small spikes just above 6 degrees Celsius - are clearly visible.

Status Graph Config
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Figure 15. The graph shows visually the excursions and correlates each measurement
with a timestamp
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5 Troubleshooting

Um11127

5.1

5.2

5.3

5.4

The tag is not recognized

Is the NFC functionality on the phone enabled?

If it is not enabled, enable it. If it is, try disabling and reenabling it.

Is the tag positioned correctly?

Move the tag slowly over the back of the phone from top to bottom until you find the
location of the NFC antenna on the phone. Some phones depict an NFC logo on the
back to help you aiming correctly.

Is the tag distance optimal?

On most phones, touching the tag with the phone yields the best results; on other
phones it is better to maintain a small distance. The maximum distance you can expect
to reach is about 5 cm.

Is the battery voltage level still sufficient?

Battery voltage should be greater than 1.72 V. Check or replace the battery, and retry.

The tag is recognized, but the measurement values are not read out

Is it recognized as an NHS3100 tag?

To be sure that the tag is correctly recognized as an NHS3100, check the notifications
that briefly pop up. If not, the IC may not have flashed the correct temperature logger
application.

Is the tag empty?

When the tag is touched, check the notifications that pop up. The number of available
measurement values is also given. For a complete status overview, check the Status
screen.

Is the connection already lost?

The phone must have a continuous connection or communication halts and must be
restarted. Move the tag away and then back within range of the phone again. To know
what the current state of the communication between tag and reader is, check the
notifications that pop up.

The connection is not stable

Is the tag held in a fixed position?
The connection of the phone with the tag must be maintained continuously. Try to
minimize the movements of the tag relative to the phone.

Reporting

When problems persist or when this manual fails to clarify behavior, report the matter
to us. Reporting to us helps us to help you. It also helps to improve the demo and the
underlying software.

Include the demo PCB HW number and phone details such as manufacturer, model,
and OS version.
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6 Follow-up

For more information about this demo, the targeted use case, or the NHS3100 IC,
check out the different web pages and materials offered at https://www.nxp.com/

NTAGSMARTSENSOR.
UmM11127 All information provided in this document is subject to legal disclaimers. © NXP B.V. 2018. All rights reserved.
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7.1 Definitions

Draft — The document is a draft version only. The content is still under
internal review and subject to formal approval, which may result in
modifications or additions. NXP Semiconductors does not give any
representations or warranties as to the accuracy or completeness of
information included herein and shall have no liability for the consequences
of use of such information.

7.2 Disclaimers

Limited warranty and liability — Information in this document is believed
to be accurate and reliable. However, NXP Semiconductors does not

give any representations or warranties, expressed or implied, as to the
accuracy or completeness of such information and shall have no liability
for the consequences of use of such information. NXP Semiconductors
takes no responsibility for the content in this document if provided by an
information source outside of NXP Semiconductors. In no event shall NXP
Semiconductors be liable for any indirect, incidental, punitive, special or
consequential damages (including - without limitation - lost profits, lost
savings, business interruption, costs related to the removal or replacement
of any products or rework charges) whether or not such damages are based
on tort (including negligence), warranty, breach of contract or any other
legal theory. Notwithstanding any damages that customer might incur for
any reason whatsoever, NXP Semiconductors’ aggregate and cumulative
liability towards customer for the products described herein shall be limited
in accordance with the Terms and conditions of commercial sale of NXP
Semiconductors.

Right to make changes — NXP Semiconductors reserves the right to

make changes to information published in this document, including without
limitation specifications and product descriptions, at any time and without
notice. This document supersedes and replaces all information supplied prior
to the publication hereof.

Suitability for use — NXP Semiconductors products are not designed,
authorized or warranted to be suitable for use in life support, life-critical or
safety-critical systems or equipment, nor in applications where failure or
malfunction of an NXP Semiconductors product can reasonably be expected
to result in personal injury, death or severe property or environmental
damage. NXP Semiconductors and its suppliers accept no liability for
inclusion and/or use of NXP Semiconductors products in such equipment or
applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications — Applications that are described herein for any of these
products are for illustrative purposes only. NXP Semiconductors makes
no representation or warranty that such applications will be suitable

for the specified use without further testing or modification. Customers
are responsible for the design and operation of their applications and
products using NXP Semiconductors products, and NXP Semiconductors

Um11127

All information provided in this document is subject to legal disclaimers.

accepts no liability for any assistance with applications or customer product
design. It is customer’s sole responsibility to determine whether the NXP
Semiconductors product is suitable and fit for the customer’s applications
and products planned, as well as for the planned application and use of
customer’s third party customer(s). Customers should provide appropriate
design and operating safeguards to minimize the risks associated with
their applications and products. NXP Semiconductors does not accept any
liability related to any default, damage, costs or problem which is based

on any weakness or default in the customer’s applications or products, or
the application or use by customer’s third party customer(s). Customer is
responsible for doing all necessary testing for the customer’s applications
and products using NXP Semiconductors products in order to avoid a
default of the applications and the products or of the application or use by
customer’s third party customer(s). NXP does not accept any liability in this
respect.

Export control — This document as well as the item(s) described herein
may be subject to export control regulations. Export might require a prior
authorization from competent authorities.

Evaluation products — This product is provided on an “as is” and “with all
faults” basis for evaluation purposes only. NXP Semiconductors, its affiliates
and their suppliers expressly disclaim all warranties, whether express,
implied or statutory, including but not limited to the implied warranties of
non-infringement, merchantability and fitness for a particular purpose. The
entire risk as to the quality, or arising out of the use or performance, of this
product remains with customer. In no event shall NXP Semiconductors, its
affiliates or their suppliers be liable to customer for any special, indirect,
consequential, punitive or incidental damages (including without limitation
damages for loss of business, business interruption, loss of use, loss of
data or information, and the like) arising out the use of or inability to use
the product, whether or not based on tort (including negligence), strict
liability, breach of contract, breach of warranty or any other theory, even if
advised of the possibility of such damages. Notwithstanding any damages
that customer might incur for any reason whatsoever (including without
limitation, all damages referenced above and all direct or general damages),
the entire liability of NXP Semiconductors, its affiliates and their suppliers
and customer’s exclusive remedy for all of the foregoing shall be limited to
actual damages incurred by customer based on reasonable reliance up to
the greater of the amount actually paid by customer for the product or five
dollars (US$5.00). The foregoing limitations, exclusions and disclaimers
shall apply to the maximum extent permitted by applicable law, even if any
remedy fails of its essential purpose.

Translations — A non-English (translated) version of a document is for

reference only. The English version shall prevail in case of any discrepancy
between the translated and English versions.

7.3 Trademarks

Notice: All referenced brands, product names, service names and
trademarks are the property of their respective owners.
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