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1 General description

This document describes the functionality and electrical specification of the
PNEV5190MB, a flexible NFC module using the high-power NFC-IC PN5190.

Additional documents supporting a design-in of the PN5190 are available from NXP, this
additional design-in information is not part of this document.

The PNEV5190MB is a small module which includes all components which are essential
to ensure a performant functionality of the PN5190.

A dedicated host controller is required to be connected to operate the PN5190. An
example for connecting a host controller Kinetis K82 can be found on the NXP customer
development board PNEV5190BP (the PNEV5190BP makes use of the PNEV5190MB
module).

The electrical functionality of the PNEV5190MB is defined by the characteristics and
limiting values of the NFC Frontend which is implemented. Due to pin compatibility
within the product family, different versions of the PN5190 NFC Frontend might exist
in the future. Please refer to the relevant data sheet of the NFC Frontend used on the
PNEV5190MB for latest electrical parameters.

Performance critical components are EMV Filter inductors and the inductor used for the
DC-DC (L1,L2,L3). It is recommended using the proposed components.
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2 Application environment and connections

aaa-041329

PNEV5190MB

HOST CPU

MATCHING ANTENNA

Power supply: 
(VBAT, VDDBOOST, VBATPWR, VDDIO, GND)

Host Interface: 
(SPI_MOSI, SPI_MISO, SPI_CLK, SPI_NSS, NFC_IRQ, VEN)

RF Interface:
(RXP, RXN, TX1, TX2)

Testbus:
(AUX1, AUX2)

Figure 1.  Application environment and connections
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3 Schematics
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Figure 2. Schematics of PNEV5190MB

!!! ATTENTION !!!

The default pin configuration and routing on the module is based on the use case with
the PN5190 DC-DC being used.

The R4 must be removed and the DC-DC must be bypassed (EEPROM settings!), before
VUP can be externally supplied.
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4 Bill of material

Item Reference Value Max.
tolerance (%)

Description Manufacturer part number

1 C1,C2 18 pF 1 CAP CER 18PF 
50 V 1% C0G 0402

AVX: 04025A180FAT2A; Capax
technologies: 0402G180F500SNT;
Yageo: CC0402FRNPO9BN180

2 C5,C8,C16 0.1 uF 10 CAP CER 0.1 µF 
16 V 10% X5R 0201

MURATA: GRM21BR61E226ME44

3 C7,C21 1000 pF 1 CAP CER 1000 pF 
50 V 1% C0G 0402

KEMET: C0402C102F5GEC7411

4 C9, C11,
C26,C28

0.22 uF 10 CAP CER 0.22 µF 
6.3 V 10% X5R 0201

MURATA: GRM033R60J224KE15D

5 C10 Do not place - - -

6 C12, C14 560 pF 1 CAP CER 560 pF 
50 V 1% C0G AEC-
Q200 0402

MURATA: GCM1555C1H561FA16D

7 C13,C20,C24,
C29

4.7 µF 10 CAP CER 4.7 µF 
10 V 10% X5R 0402_
WIDE

TDK: C1005X5R1A475K050BC

8 C15,C22,C23 100 pF 5 CAP CER 100PF 
25 V 5% COG CC0201

SAMSUNG: CL03C101JA3NNNC;
YAGEO AMERICA:
CC0201JRNPO8BN101

9 C17 1 uF 20 CAP CER 1 uF 
16 V 20% X5R 0201

SAMSUNG: CL03A105MO3NRNH

10 C19 22 µF 20 CAP CER 22 µF 
25 V 20% X5R 0805

MURATA: GRM21BR61E226ME44

11 C27 Do not place - - -

13 L1, L3 160 nH 2 IND PWR
160nH@100MHZ
930 mA 2% 0805

MURATA: LQW2BANR16G00L

14 L2 1,0H 20 IND PWR
1.0UH@1MHZ
1.6A 20% 1008

MURATA: LQM2HPN1R0MG0L

15 R1 Do not place - - -

16 R2,R3,R5 0R 5 RES MF ZERO OHM 
1/16W 5% 0402

BURNS: CR0402-J/-000GLF;
PANASONIC: ERJ2GE0R00X

17 R4 0R 5 RES MF ZERO OHM 
1/10W -- AEC-Q200 0603

PANASONIC: ERJ-3GEY0R00V;
VISHAY INTERTECHNOLOGY:
CRCW06030000Z0EA

18 U1 - - IC SINGLE CHIP NFC 
CONTROLLER PN5190 
VBGA64

NXP SEMICONDUCTORS:
PN5190B1EV - order part number
depends on Factory Firmware. Check
data sheet in case of doubts

Table 1. Components used 
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Item Reference Value Max.
tolerance (%)

Description Manufacturer part number

19 Y1 27.12 MHz 30 ppm XTAL 27.12 MHz 
30 ppm 10 pF SMD

EPSON: FA-118T 27.1200MD50Z-K3

Table 1. Components used ...continued

Comment:

Manufacturer part number is a general recommendation only. Components from
alternative manufacturers are possible to be used. Maximum tolerance is mandatory to
be fulfilled. Ensure the usage of high quality components.

Characteristics (e.g. electrical losses) of L1,L2,L3 will impact performance and function of
the NFC module.
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5 Pin description PNEV5190MB

Pin Number Symbol Type Description

1 SPI_MOSI HOST INTERFACE

2 SPI_CLK HOST INTERFACE

3 SPI_MISO HOST INTERFACE

4 VEN (~RESET) HOST INTERFACE

5 VDDIO SUPPLY

6 VBATPWR SUPPLY

7 N.C. -

8 GND SUPPLY GND

9 PRD_1 TAMPER DETECTION 1

10 PRD_2 TAMPER DETECTION 2

11 GND SUPPLY GND

12 VBAT SUPPLY

13 GND SUPPLY GND

14 VUP SUPPLY

15 VUP SUPPLY

16 GND SUPPLY GND

17 GPIO_0 I/O

18 GPIO_1 I/O

19 GPIO_2 I/O

20 GPIO_3 I/O

21 VTUNE2 RF INTERFACE

22 MOD_RXN RF INTERFACE

23 GND SUPPLY GND

24 MOD_TX1 RF INTERFACE

25 GND SUPPLY GND

26 MOD_TX2 RF INTERFACE

27 GND SUPPLY GND

28 MOD_RXP RF INTERFACE

29 VTUNE1 RF INTERFACE (optional)

30 N.C. -

31 N.C. -

32 IRQ HOST INTERFACE

33 RFU (SWDCLK) - Not available on PN5190

34 RFU (SWDIO) - Not available on PN5190

Table 2. Pin description PNEV5190MB 
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Pin Number Symbol Type Description

35 SPI_NSS HOST INTERFACE

36 CLK_EXT OPTIONAL CLOCK INPUT

37 GND SUPPLY

38 VTUNE2 RF INTERFACE (optional)

39 AUX1 DEBUG INTERFACE (optional)

40 AUX2 DEBUG INTERFACE (optional)

Table 2. Pin description PNEV5190MB ...continued
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6 PCB outline
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Figure 3.  Pin configuration for PNEV5190MB
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7 Ordering information

PackageType number

Name Description Version

PNEV5190MB Module Module for PN5190 with BGA package 1.0

Table 3. Ordering information
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8 Example application

This is an example block diagram of the PNEV5190B development board connecting to
the Kinetis K82 microcontroller. This K82 is the non-secure version of the Kinetis K81.

The Kinetis K20 is used to provide the Open SDA debug interface.

This block diagram can serve as an example for a typical reader implementation.
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Figure 4. Schematics of PNEV5190MB
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9 Disclaimer

The PN5190MB had been verified for functionality. Intended is the usage for
development and prototype purposes. It intended to serve as well as a design template
for customer designs.

The PN5190MB sourced from NXP is not intended for usage in commercial applications.

NXP did not perform any lifetime tests and board level qualifications of this module
PN5190MB.
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10 Legal information

10.1  Definitions
Draft — A draft status on a document indicates that 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 in a draft version of a document and shall have no
liability for the consequences of use of such information.

10.2  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.

Limiting values — Stress above one or more limiting values (as defined in
the Absolute Maximum Ratings System of IEC 60134) will cause permanent

damage to the device. Limiting values are stress ratings only and (proper)
operation of the device at these or any other conditions above those
given in the Recommended operating conditions section (if present) or the
Characteristics sections of this document is not warranted. Constant or
repeated exposure to limiting values will permanently and irreversibly affect
the quality and reliability of the device.

Terms and conditions of commercial sale — NXP Semiconductors
products are sold subject to the general terms and conditions of commercial
sale, as published at http://www.nxp.com/profile/terms, unless otherwise
agreed in a valid written individual agreement. In case an individual
agreement is concluded only the terms and conditions of the respective
agreement shall apply. NXP Semiconductors hereby expressly objects to
applying the customer’s general terms and conditions with regard to the
purchase of NXP Semiconductors products by customer.

No offer to sell or license — Nothing in this document may be interpreted
or construed as an offer to sell products that is open for acceptance or
the grant, conveyance or implication of any license under any copyrights,
patents or other industrial or intellectual property rights.

Quick reference data — The Quick reference data is an extract of the
product data given in the Limiting values and Characteristics sections of this
document, and as such is not complete, exhaustive or legally binding.

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.

Non-automotive qualified products — Unless this data sheet expressly
states that this specific NXP Semiconductors product is automotive qualified,
the product is not suitable for automotive use. It is neither qualified nor
tested in accordance with automotive testing or application requirements.
NXP Semiconductors accepts no liability for inclusion and/or use of non-
automotive qualified products in automotive equipment or applications. In
the event that customer uses the product for design-in and use in automotive
applications to automotive specifications and standards, customer (a) shall
use the product without NXP Semiconductors’ warranty of the product for
such automotive applications, use and specifications, and (b) whenever
customer uses the product for automotive applications beyond NXP
Semiconductors’ specifications such use shall be solely at customer’s own
risk, and (c) customer fully indemnifies NXP Semiconductors for any liability,
damages or failed product claims resulting from customer design and use
of the product for automotive applications beyond NXP Semiconductors’
standard warranty and NXP Semiconductors’ product specifications.

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.

Security — Customer understands that all NXP products may be subject
to unidentified or documented vulnerabilities. Customer is responsible
for the design and operation of its applications and products throughout
their lifecycles to reduce the effect of these vulnerabilities on customer’s
applications and products. Customer’s responsibility also extends to other
open and/or proprietary technologies supported by NXP products for use
in customer’s applications. NXP accepts no liability for any vulnerability.
Customer should regularly check security updates from NXP and follow up
appropriately. Customer shall select products with security features that best
meet rules, regulations, and standards of the intended application and make
the ultimate design decisions regarding its products and is solely responsible
for compliance with all legal, regulatory, and security related requirements
concerning its products, regardless of any information or support that may
be provided by NXP. NXP has a Product Security Incident Response Team
(PSIRT) (reachable at PSIRT@nxp.com) that manages the investigation,
reporting, and solution release to security vulnerabilities of NXP products.
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10.3  Licenses

Purchase of NXP ICs with NFC technology

Purchase of an NXP Semiconductors IC that complies with one of the
Near Field Communication (NFC) standards ISO/IEC 18092 and ISO/
IEC 21481 does not convey an implied license under any patent right
infringed by implementation of any of those standards. Purchase of NXP
Semiconductors IC does not include a license to any NXP patent (or other
IP right) covering combinations of those products with other products,
whether hardware or software.

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

Kinetis — is a trademark of NXP B.V.
NXP — wordmark and logo are trademarks of NXP B.V.
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