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Abstract This Application note describes in brief the integration of QN9080-001-

M17 and the procedure to enable OOB pairing.  
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1. Introduction 

QN9080-001-M17 is a SIP package of QN9080 and NTAG dies with the advantages 

of low-power consumption, good phone interoperability, easy and fast connection, 

eavesdropping immunity, long TK of pairing, and more. QN9080-001-M17 is also a 

single-chip solution with all external components such as antenna, crystals, and 

capacitors normally soldered on the PCB integrated with QN9080 in one package. 

All the above features make QN9080SIP a good fit for applications sensitive to 

space, time to market, and consistency. 

2. QN9080-001-M17 DK 

The QN9080-001-M17 DK board is designed to ease the evaluation and 

development of the QN9080-001-M17. Figure 1 shows the buttons used for input 

and LEDs used for status indication. A debugger based on the LPC4322 is also 

provided, which acts as a CDC device to provide a virtual COM port and SWD 

debugging. For jumper settings and other detailed information, refer to the QN9080-

001-M17 DK user’s guide. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 QN9080-001-M17 DK 

3. Hardware Design Considerations 

QN9080-001-M17 integrates all the necessary components into one package for both 
Bluetooth Low Energy and NTAG functions, except for the NTAG antenna. This keeps 
the hardware design simple, as only a power supply and an NTAG antenna are needed 
externally. See Figure 2 for the reference design. 
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      Figure2 QN9080-001-M17 Reference Design 
 
The resistor R4 connects the RF signal with the internal antenna and is used as a point 
for RF and antenna testing. 
 
The J4 header is used to connect the NTAG antenna  
 
The LED D1 is used for field detection to indicate whether an NTAG reader is close to 
the chip. 

4. Software Implementation Considerations 

As the QN9080 die is inside the device the QN9080-001-M17 shares SDK with the 
QN9080 system.  
 
Download the QN9080 SDK for QN9080-001-M17 from the link below: 
https://mcuxpresso.nxp.com/en/select?device=QN908XCDK 
 
Figure 3 shows how the QN9080 die relates to the NTAG die by an I2C bus. 

https://mcuxpresso.nxp.com/en/select?device=QN908XCDK
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There is no driver example for using the NTAG available in the QN9080 SDK. Instead an 
example project demonstrating the NTAG feature can be downloaded from the NXP 
QN9080-001-M17 website.  
 

 

5. Connection Handover by NTAG 

Using Connection Handover leverages the advantages of both NFC and Bluetooth Low 

Energy. NFC provides easy and fast communication but has low throughput and short 

communication distance. Bluetooth Low Energy provides high throughput and long-range 

communication, but takes time to scan and establish connection or pairing. By combining 

the advantages of the two technologies, applications can offer the best user experience. 

1. Handover types 

There are three Connection Handover types: Negotiated, Static, and Simplified 

Tag Format. As there is NTAG inside QN9080-001-M17, the Simplified Tag 

Format Handover is implemented. 

2. Tag setup for Handover 

The table below lists the recodes that are written into the NTAG for a correct 

handover. 

Table 1 Secure Simple Pairing OOB Data 
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The first two records are mandatory, while the third one is optional. The example code 

sets up only the first two records. The NFC Data Exchange Format (NDEF) message is 

written into NTAG by the QN9080 by pressing Button1 on the DK board. Customer can 

decide when to erase the message or not. There is API function for internal memory 

operation. The data is read out easily by a third-party device. There are applications that 

do not want to disclose their data. 

1. User experience enhancement with the Handover feature 

With the Handover feature, the user experience of the following is improved in an 

application. 

1) Device selection 

2) Fast and securely connect 

3) Start an application. 

2. Demo with phone setup 

1) Attach the NTAG antenna using the J4 connection header.  

2) Press Button1 which writes the NDEF message and start Bluetooth Low Energy 

advertising as a HID device.  

3) Approach the antenna of QN9080-001-M17 with an NFC enabled phone. 
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4) The phone reads the NDEF message and confirms whether you want to accept 

the pairing request message. The message in the demo is Bluetooth Low Energy 

name and Mac address. It could be a secure connection, but still not work for a 

passcode in NDEF message due to phone limitation. 

 

 

 

 

 

 

 

 

 

 

 

 

5) A mouse cursor is shown on the phone after successfully pairing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note:   

• Do not enable energy harvesting in OOB demo to avoid the phone turning 

off the NFC after getting NDEF message. 

• The pairing process is still via Bluetooth LE signal after getting NDEF 

message by NFC. 
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6. NTAG Access Functions 

The NTAG access APIs resides in the demo project of QN9080-001-M17 demo. 

Following the spec of NDEF message for OOB, it is very easy to edit the data on NTAG. 

Refer to the link below for the demo project. 

7. Phone Application Support  

In addition to the demo app of NTAG access, such as NTGA I2C Demo Board, the App 

IoT Toolbox is integrated with both Bluetooth Low Energy and NTAG functions.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With the tool, the data inside NTAG can be edited easily. Current demo shows a way to 

modify the payload of QN9080-001-M17 advertising by phone touching. It is easily 

customized to edit any data inside NTAG to fulfill the requirements of customers. 
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8. Legal information

8.1 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. 

8.2 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 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. 

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. 

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. 

8.3 Licenses 

Purchase of NXP <xxx> components 

<License statement text> 

8.4 Patents 
Notice is herewith given that the subject device uses one or more of the 

following patents and that each of these patents may have corresponding 

patents in other jurisdictions. 

<Patent ID> — owned by <Company name> 

8.5 Trademarks 
Notice: All referenced brands, product names, service names and 

trademarks are property of their respective owners. 

<Name> — is a trademark of NXP Semiconductors N.V. 
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