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1 Introduction

1.1 Purpose

This document provides guidelines for the migration from PN7150 NFC Controller to PN7160 NFC Controller.
It aims to describe key differences and new features of PN7160 NFC Controller compared to PN7150 NFC
Controller from both a hardware and software perspective.

1.2 Scope

PN7160 NFC Controller is not pin-to-pin compatible with the PN7150 NFC Controller. This migration guide
explains how to meet compatibility between PN7150 NFC Controller and PN7160 NFC Controller.

1.3 Audience

This document is intended for customers:

* who have developed their products based on PN7150 NFC Controller and have decided to migrate to the
PN7160 NFC Controller.

» who are familiar with PN7150 NFC Controller and want to start their new products based on PN7160 NFC
Controller .
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2 High-level comparison between PN7150 and PN7160

The PN7150 NFC Controller and PN7160 NFC Controller are NFC controllers designed for a quick integration
into a wide range of NFC applications, such as home automation devices or mobile devices. They have been
designed for a quick integration for a wide range of systems compliant with NFC standards (NFC Forum, NCI).
The software package released by NXP Semiconductors includes drivers for Android and Linux, and supports
RTOS and no OS applications.

Full product details, including but not limited to the hardware, reference software and documentation (brochure,
data sheet, user manual and application notes), refer to [1] and [2].

PN7150 NFC Controller and PN7160 NFC Controller are similar in terms of features. Table 1 compares the
features of both products.

Table 1. Features comparison

Feature PN7150 NFC Controller PN7160 NFC Controller
Arm Cortex-MO0 core Yes Yes

Integrated nonvolatile memory Yes Yes

Supported Host Interfaces 1’c I°C and SPI

Host Interface supply voltage 1.8V to 3.3V 1.8V to 3.3V

TX output max current 180mA 250mA

Integrated RF level detector Yes Yes

Integrated Polling Loop for automatic Yes Yes

device discovery

Apple Enhanced Contactless Polling ECP 1.0* ECP 1.0/ ECP 2.0**
NFC Standard NCI 1.0 NCI 2.0

Direct connection to a battery voltage (2.3V t0 5.5V) (2.5V to 5.5V)

range
DPC function No Yes
Low power states No Yes
Firmware download No Yes

* Only for PN7150X version
**Only on PN7161

NFC Forum NFC-IP and Reader modes match for PN7150 NFC Controller and PN7160 NFC Controller, while
for card emulation mode there are some differences. See Table 2.

Table 2. Card Emulation Protocol differences

Protocol PN7150 NFC Controller PN7160 NFC Controller
TA4T - ISO/IEC 14443 A Yes Yes
T4T - ISO/IEC 14443 B Yes Yes
NFC Forum T3T (FeliCa) Yes No
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3 Hardware considerations

3.1 Pin-to-pin compatibility

The PN7160 NFC Controller is not pin-to-pin compatible with the PN7150 NFC Controller. When migrating from
PN7150 NFC Controller to PN7160 NFC Controller, the next pin configurations that appear on Table 3 must be

considered:

Table 3. Pins considerations.

Highlight PIN PN7150 NFC PN7160 NFC Description
Controller Controller

New feature 2 i.c. to ground DWL_REQ PN7160 supports NFC controller firmware
download using host interface commands.
DWL_REQ PIN shall be pulled to VDD(PAD)
before reset via VEN pin is done to enter this
mode

New feature 3 12C_ADDR1 12C_ADDR1/SPI_ PN7160 supports SPI interface in addition to

MOSI 12C

New feature 5 12C_SDA 12C_SDA/SPI_MISO |PN7160 supports SPI interface in addition to
12C

New feature 7 12C_SDL 12C_SDL/SPI_SCK |PN7160 supports SPI interface in addition to
12C

Renamed and range |13 VBAT1 VDD(UP) VBAT1 is the power supply of the LDO for

changed the PN7150. It can be in the range of 2.8V to
5.0V
VDD(UP) is the power supply that allows the
PN7160 to generate TXLDO for the PN7160.
It can be in the range 2.8V to 5.8V

Added PIN (before 18 TX2 TVDD_IN TVDD_IN must be connected to VDD(TX)

VDD(TX_IN)) now and TVDD_IN2

TVDD_IN and

TVDD_IN2

Relocated 19 VSS(TX) TX2 Shifted from PIN 18 to 19

Relocated 20 n.c VSS(TX) Shifted from PIN 19 to 20

Renamed 22 VDD(TX_IN) TVDD_IN2 This pin must be connected to VDD(TX)
in PN7150. In PN7160 this PIN must be
connected to VDD(TX) and TVDD_IN.

New feature 23 i.c ANT_1 PN7160 implements a very-low power
RF detector. To activate this function the
antenna has to be connected to pins ANT1
and ANT2

New feature 24 i.c ANT_2 PN7160 implements a very-low power
RF detector. To activate this function the
antenna has to be connected to pins ANT1
and ANT2

New feature 25 i.c VDD_HF VDD(HF) monitors the rectifier output for the
very-low power RF detector feature

Relocated 26 VBAT VDD(A) VDD(A) is the analog supply voltage.
Changed from pin 28 to pin 26. Must be
connected to VDD(D)

Relocated 27 VSS VDD VDD changed from pin 29 to pin 26. Must be
connected to AVDD and DVDD
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Highlight PIN PN7150 NFC PN7160 NFC Description
Controller Controller

Relocated 28 VDD(A) VBAT VBAT changes from pin 26 to pin 28. It is
the battery supply voltage and must be
connected to VBAT2 in the PN7160

Relocated 29 VDD XTAL2 Oscillator output. Changed from pin 37 to pin
29

Relocated 30 VvDD(D) NFC_CLK_XTAL_1 |NFC_CLK_XTAL1 is the PLL input. Changed
from pin 36 to pin 30

Relocated 31 n.c. VDD(D) VDD(D) is the digital supply voltage. Must be
connected to VDD and VDD(A). It changes
from pin 30 to pin 31

Relocated 36 NFC_CLK_XTAL_1 n.c. This was the PLL input. Now, it must be left
unconnected

New feature 37 NFC_CLK_XTAL_2 |DCDC_EN External DC-DC enable request on
VDD(PAD)

New feature 39 i.c. WUP_REQ It allows the PN7160 to wake-up from

standby through a host using this pin

*j.c: internally connected; leave open.

*n.c: not connected.

3.2 Packaging information

PN7160 NFC Controller is available in two packaging configurations: VFBGA64 and HVQFN40, while PN7150
NFC Controller is only available in HYQFN40.

PN7150 NFC Controller and PN7160 NFC Controller are not pin-to-pin compatible in HYQFN40 package
version. To see the differences check Section 3.1.

For more information about package specifications, please refer to the datasheets ([3], [4]) and hardware design
guides ([5], [6]) of PN7150 NFC Controller and PN7160 NFC Controller, respectively.
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3.3 NFC antenna matching

The NFC matching circuit architecture of the PN7150 NFC Controller and the PN7160 NFC Controller are the
same; however, two things have to be considered:

1. As the PN7160 NFC Controller allows higher TX output current than the PN7150, the matching impedance
value to be targeted can be lower for the PN7160 compared to the PN7150.

2. Two capacitors can be optionally connected to the ANT pins of the PN7160 NFC Controller for low power
RF field detector. The PN7150 does not implement this feature.

Figure 1 below shows the way to connect the differential antenna for the PN7160 NFC Controller.
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Figure 1. Antenna matching circuit

The schematic above shows the architecture for the PN7160 NFC Controller with the ANT1 and ANT2 pins.

Find all the information about the new antenna matching circuit for the PN7160 NFC Controller on the PN7160
antenna design and matching guide
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4 Software considerations

This section details how to migrate software projects that integrate support for the PN7150 NFC Controller to
support the PN7160 NFC Controller. MCU BareMetal, Linux, and Android software projects are considered in
this document.

Figure 2 shows the connection diagram for both PN7150 NFC Controller and PN7160 NFC Controller. As

can be observed, the application processor relies on the host interface to transmit NCI commands to the

NFC controller. The NFC controller firmware running on the device is responsible for communicating with

the contactless products through the NFC antenna. This means that the hardware differences detailed in
Section 3.1, such as the different PINs for TX2, NFC_CLK_XTAL1 and NFC_CLK_XTALZ2 symbols, are
transparent to the software projects. The NFC controller firmware itself will be responsible to manage the NFC
antenna on its corresponding PINs.

APPLICATION
PROCESSOR

&

Host interface
L

L

EXTERMNAL SUPFLIES],
AND CLOCK sE8E

i

i

ANTENNA
MATCHING

Lo

Figure 2. PN71x0 connection

As explained in Section 2, PN7150 NFC Controller supports NCI 1.0 while PN7160 NFC Controller supports
NCI 2.0, which is not fully backward compatible.
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4.1 MCU BareMetal software considerations

This section describes the steps required to migrate NXP's reference MCU BareMetal software SW4325 -
PN7150 NXP-NCI MCUXpresso example Project available for PN7150 NFC Controller to support PN7160
NFC Controller. The reference SW6705 - PN7160 NXP-NCI MCUXpresso Example Project provides reference
source code for PN7160 NFC Controller.

Reference MCU BareMetal software projects used to validate the NFC controller migration are used NXP's
LPC55S6x MCU family as the host device, but the migration steps detailed here are agnostic of the MCU used
by the NFC Reader manufacturer.

The SW4325 - PN7150 NXP-NCI MCUXpresso example Project taken as the reference MCU BareMetal
software project for the PN7150 NFC Controller integrates NXP's NfcLibrary folder, which provides NCI 1.0
implementation (see Figure 3).

B8 pn7150_ws - NXP-NCI_LPC55:x_example/NfcLibrary/Nephcifsrc/NxpNci.c - MCUXpresso IDE - O X
File Edit Source Refactor Navigate Search Project Configlools Run RIOS Analysis Window Help
- [ ®-| -G <L iBin] LIS [SXxpoarerRicd@on sl e - % HH-0-Q-® - H-fl-o2e-o-m
Q iE|K
[ Project Explorer X 1 Registers 3 Faults . Peripheralss = B [¢ NxpNeic x [B) MxpNeih =8 a
& - 8 16/ A B
. Bl 7| @~ 2 Copyright (c), NXP Semiconductors Caen / France o=
~ 25 NXP-NCI_LPC55:x_example ~ S | ' ! 0=
€ Project Settings (C)NXP Semiconductors -
% Binaries All rights are reserved. Reproduction in whole or in part is
il Includes prohibited without the written consent of the copyright owner. i
o5 CMSIS NXP reserves the right to make changes without notice at any time. o
N NXP makes no warranty, expressed, implied or statutery, including but
v cirary * not limited to any implied warranty of merchantability or fitness for any 5

= inc
(= Ndeflibrary
v = NxpNci

*particular purpose, or that the use will not infringe any third party patent,
= copyright or trademark. NXP must not be liable for any loss or damage
: arising from its use.

v [ inc
[6 NxpNcih
v [ sre 16 #include <tml.h>

15 #include <tocl.h>

[ Mxphici.c
5 board

17 #include <Nxplici.h>
#include <Nfc_settings.h>

(# component
#define MAX NCI_FRAME SIZE 258
2 device i =
(5 drivers 2 static bool gRfSettingsRestored_flag = false;
2 libs 23 static uints_t ghfcController generation = 0;
(2 source static uints t ghfcController fw version[3] = {e};
2 startup 25 static uint8_t ghextTag Protocol = PROT_UNDETERMINED;
5 utilities tatic uintd_t NCIStartDiscovery[38];
static uints_t NCIStartDiscovery_length = &5
v
v
() Quickstart Panel X (4= Variables ©g Breakpoints = O (@ installed SDKs [C] Properties [£] Problems [ Console X {® Terminal |5 Image Info [ Debugger Console 7, Offline Peripherals =0
. B X4 4S EE-&E o
. MCUXpresso IDE - Quickstart Panel CDT Build Console [NXP-NCI_LPCS5xx_example]
s ) Project: NXP-NCI_LPC55xx_example [Debug] : 256 KB 5.50% n
. . SRAMK: o 6B 32 KB 0.00%
~ Create or import a project USB_RAM: ® 6B 16 KB 0.00%
®n SRAMA : ® 68 16 KB a.00%
) ew project... Finished building target: MXP-NCI_LPCSSxx_example.axf
Import SDK example(s)...
# Import project(s) from file system... Performing post-build steps
arm-none-eabi-size "NXP-NCI_LPCSSxx_example.axf”; # arm-none-eabi-objcopy -v -0 binary "NXP-NCI_LPCSSxx_example.axf” "NXP-NCI_LPCSSxx_exi
~ Build your project text data bss dec hex filename
40280 348 9616 58236  c43c NXP-NCI_LPCSSxx_example.axf
@ Build
& Clean
11:11:49 Build Finished. ® errors, @ warnings. (took 5s.699ms)
~ Debug your project ~E-HE- v
D o< 2
(= /NXP-NCI_LPC35xx_example/Debug & MXP LPC55569+ (MXP-NCI L..x_example)
Figure 3. PN7150 SW - NFC NCI Library 1.0
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As explained previously, the PN7160 NFC Controller supports NCI 2.0, which is not fully backward compatible
with NCI 1.0. Therefore, to support the PN7160 NFC Controller, the content of the NfcLibrary folder must
be replaced with the content of the NfcLibrary folder available in SW6705 - PN7160 NXP-NCI MCUXpresso

Example Project, which provides NCI 2.0 implementation (see Figure 4).

8 £n7150_ws - NXP-NCI2.0_LPCS556x_examples/NfcLibrary/NxpNci2/sre/NxpNei20.c - MCUXpresso IDE — m] x
Flle Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
mi [B~-&-& Biw|m 2r|ERbHER2RSBOHIL TG - KB -0-QU-dS-[HREIH-F-ro2 o0
Q (K
[ Project Explorer 3 Uil Registers 3 Faults 2. Peripherals+ = B [g MxpNei20e X [8) NxpNei20h =8
=l v g 18/ ~
v 25 NXP-NCI_LPCS5xx_example &V ] N 2 ¢ Copyright (c), NXP Semiconductors Caen / France
i _ 3
& Project Settings 4 (C)NXP Semiconductors il
& Binaries 5 All rights are reserved. Reproduction in whole or in part is
[l Includes & prohibited without the written consent of the copyright owner i]
E 7 NXP reserves the right to make changes without notice at any time. .
N Y 8 * NXP makes no warranty, expressed, implied or statutory, including but
clibrary 9 * not limited to any implied warranty of merchantability or fitness for any &
& inc 1@ particular purpose, or that the use will not infringe any third party patent,
(= Ndeflibrary 11 copyright or trademark. NXP must not be liable for any loss or damage
v (2 MxpMci [P arising from its use.
v (= inc ii =
B Nxphci20.h 15 sinclude <tool.h>
M= 16 #include <tml.h>
[ NxpNci20.c 17 #include <NxpHci2@.h>
18 #include <Nfc_settings.h>
(2 component = )
. 20 #define MAX_NCI_FRAME_SIZE 258
(2 device o1 - = =
(£ drivers 22 static bool gRfSettingsRestored_flag = false;
(2 libs 23 static uint8_t ghfcController_fw_version[3] = {@};
(2 source 24 static uint8_t gextTag_Protocol = PROT_UNDETERMINED;
(22 startup = . .
5 utiities 26 static uints_t NCIStartDiscovery[3e];
27 static uint8_t NCIStartDiscovery_length = @;
(= Debug .
J 29=static bool Nxphci_CheckDevPres(void) v
v
() Quickstart Panel X ()= \Variables ®g Breakpoints = B [{installed SDKs [ Properties (%] Problems &) Console X 4@ Terminal |3 Image Info 3 Debugger Console &, Offiine Peripherals =0
i : x| siEEE-aE -
MCUXpresso IDE - Quickstart Panel CDT Build Console [NXP-NCI_LPCS5xx_example]
I Project: NXP-NCI2.0_LPC5556x_examples [RW_Debug] Femory region Used Size Region Size %age Used ~
; . PROGRAM_FLASH 40236 B 630 KB 6.24%
(e e T SRAM: 9816 8 256 KB 3.74%
. N + SRAMX: @ 6B 32 KB 9.00%
W project.. USB_RAM: ® 6B 16 KB a.08%
@ Import SDK example(s)... SRAM4: 8 6B 16 KB 0.00%
b Import project(s) from file system... Finished building target: NXP-NCI_LPCSSwx_example.axf
~ Build your project performing post-build steps
arm-none-eabi-size “NXP-NCI_LPCSSxx_example.axf”; # arm-none-eabi-objcopy -v -0 binary “NXP-NCI_LPCSSxx_example.axf"” "NXP-NCI_LPCSSxx_ex:
& Build text  data  bss  dec  hex filename
& Clean 49836 280 9616 49852 c2be NXP-NCI_LPCSSixc_example.axf
+ Debug your project 1 mas ;
16:17:38 Build Finished. @ errors, @ warnings. (took 65.3@5ms) v
o nonn O 24
Writable Smart Insert 36:38: 1295 69 (MXP-NCI2....examples)

Figure 4. PN7160 SW - NFC NCI Library 2.0 update
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It is required to update MCUXpresso software project properties to set the path to the new NxpNci20 folder in

the NfcLibrary folder (see Figure 5).

cli - O X
File Edit Source Refoctor Mevigate Search Prf g = %
| miRd [B~-/R-BiCLiB | g Bl arorm
. Settings G-y o 8K
R
| B Project Explorer x| 1itf Registers 3 Faults [z, Pg B:‘I’ZE =08 =
B S W v c/Cer Build Configuration: Debug [ Active ] ~ | Manage Configurations... A (0=
v 122 NXP-NCI_LPC350¢_example <Debug> Build Variables -
| & Project Settings Environment o
| 37 Binaries Logging i® Tool Settings & Build steps Build Artifact Binary Parsers €@ Error Parsers
|5 i Includes MCU settings i
8 CMsis Settings v QACU C Compiler Include paths (-1) a8 8¢y )=
v [ NfcLibrary Tool Chain Editor (2 Dialect $
(= inc ~ CfC++ General (& Preprocessor
(= NdefLibrary Code Analysis (22 Includes
v (= NxpNci20 Documentation (2 Optimization
v (= inc File Types (2 Debugging
[8] NxpNci20.h Formatter (% Warnings
- ./board
v s Indexer (5 Miscellaneous Jeaunce
[ NxpMcizd.c Language Mappings (& Architecture Wy
8 board Paths and Symbols (£ TrustZone /drivers
(£ component Preprocessor Include Pat v 1 MCU Assembler ~/CMSIS
2 device Profiling Categories (5 General ;:;‘;‘;Z
= .
2 drivers MCUXpresse Config Tools (&2 Architecture & Headers ./component/serial_manager
(2 libs Project Natures ~ B MCU Linker LJutilities
(2 source Project References (E General ../component/uart v
5 Lib
5 startup Run/Debug Settings %; {oranes Include files (-include) &
2 utilities Task Tags (2 Miscellaneous
(= Debug Validation (2 Shared Library Settings
(25 NXP-NCI2.0_LPC5556¢_examples (5 Architecture .
(5 Managed Linker Script
( Multicore |
) Quickstart Panel X (%)= Variables ®g Breakpoints (5 TrustZone I‘nine Peripherals = 0
i « B MCU Debugger L 45| BE=B&E #B8~-9-
- MCUXpresso IDE - Quickstart Pan( (8 Debug l |
Project: NXP-NCI_LPCS50_example [Debug] = |3
| (5 Miscellaneous ~
| = Create orimporta project
| B New project..
1 3 Import SDK example(s)...
& Import project(s) from file system...
PCSSxx_example. axf” "NXP-NCI_LPCSSxx_ex:
~ Build your project
| Build < 5 Restore Defauits Apply
& Clean
2 Cancel
w Debug your project 1] v
e bl G >
£ NXP-NCILPC550¢_example 60+ (NAP-NCI L.x example)
Figure 5. PN7160 SW - MCUXpresso software project properties

If your PN7150 MCU software project supports NFC Forum T3T (FeliCa) Card Emulation, this needs to be
removed because, as explained in Section 2, PN7160 NFC Controller does not support this mode.
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In addition to the steps described previously, which ensure that a legacy PN7150 NFC Controller MCU
BareMetal software project can be executed on a PN7160 NFC Controller, it is highly recommended to integrate

the new features supported by PN7160 NFC Controller that are available in SW6705 -

PN7160 NXP-NCI

MCUXpresso Example Project. These features include, among others, the SPI host interface support, which
can be found in drivers folder and TML implementation files; the firmware download support, which can be
found in a dedicated folder; and the integration of the new for low-power mode supported at NCI level (see
Figure 6). PN7160 card emulation document provides full details and software examples on how to properly set

Card Emulation (CE) for specific CE scenario in an MCUXpresso project.

- [m) X

SRE T -F o O
Q BA
-a

P~
o=

TLLEEEE

iu0 @

2 o

&) NXP |PC55569 (MXP-NCI2....examples]

8 pn7150_ws - NXP-NCI2.0_LPCS556x_examples/source/TML/tml.c - MCUXpresso IDE
Flle Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
mif 52 [ B~/ -RiCDiBiv| [ERpHE2r2RiSBORH LT - % HH-0- U i® -
&5 [{5Project.. X liiiRegisters 4 Faults 2 Periphe.. = 0 NxpNci20.c fsl_spih fslspi.c tmle 3¢
g Proj g o, Perip p P p
O 257 [~ 8 61 sinclude "fs1 spi.h®
0= S NXP-NCIZ.0_LPC55S6x_examples <RW_Debug> ol & spi_transfer_t masterxfer;
%  Project Settings G4 static void INTF_INIT(void)
4 Binaries 65 {
) Includes 66 spi_master_config t masterConfig;
2 CMsis 67 SPI_MasterGetDefaultConfig(&masterConfig);
3 LPCS5569 68 masterConfig.baudRate_Bps = BOARD_NXPNCI_SPI_BAUDRATE;
69 masterConfig.ssellum = (spi_ssel t) BOARD_NXPNCI_SPI_SSEL;
(2 Nclibrary 1 70 masterConfig.sselPol = (spi_spol_t) BOARD_NXPNCI_SPI_SPOL;
2 board 71 masterXfer.configFlags = kSPI_FrameAssert;
[ component 2 SPI_MasterInit(BOARD_NXPNCI_SPI_INSTANCE, &masterConfig, BOARD NXPNCI_SPI_CLOCK);
(3 device H
v G5 drivers = static status_t INTF_WRITE({uint& t *pBuff, uintl6_t bufflLen)
[€] fsl_gpio.c uints_t temp[1000];
[ fsl_gpio.h temp[@] = @x7F;|
memcpy (temp+l, pBuff, buffien);
[8) fsli2e.c py(temp+l, pBuff, buff
[ fslizch masterXfer.txData = temp;
- masterXfer.rxData = NULL;
[B] fsl_inputmux_connections.h masterXfer.dataSize = buffLentl;
[€] fel_inputmusx.c return SPI_MasterTransferBlocking(BOARD_NXPNCI_SPI_INSTANCE, &masterXfer);
[B] fslinputmusch H
[n fsliocon.h
[&) folresetic = static status_t INTF_READ(uint8 t *pBuff, uintls_t bufflen)
B fsl_reset.h status_t status;
fsl_spi.c uint8_t temp[257];
[B) fsl_spih temp[@] = @xFF;
o Tl usartc masterXfer.txData = temp;
W FS"usmh 9 masterXfer.rxData = temp;
- * 93 masterXfer.dataSize = bufflent+l;
~ B source status = SPI_MasterTransferBlocking(BOARD_NXPNCI_SPI_INSTANCE, &masterXfer);
v = ML if(status == kStotus_Success) memcpy(pBuff, temp+l, bufflen);
[¢ tml.c SDK_DelayAtLeastUs(1@, SDK_DEVICE MAXIMUM CPU_CLOCK FREQUENCY);
E return status;
[8 tmLh % 3}
= tool
[£] main.c S static Status tml_Tnit(void) {
[ nfe_example RW.c gpio_pin_config_t in_config = {kGPIO DigitalInput, 0};
[8] semihost_hardfault.c gpio pin_config t out config = {kGPIO DigitalOutput, @};
isDwlMode = false;
g“:l"t“” ispwltode = fal
utilities
( (= sFWupdate ] 106 GPIO_PortInit(GPIO, BOARD_NXPNCI_GPIO_PORT);
107 GPI0_PinInit(GPIO, BOARD_NXPNCI_IRQ_PORT, BOARD_NXPNCI_IRQ_PIN, &in_config);
< >
Writable Smart Insert 78:20: 2631
Figure 6. PN7160 SW - New features support
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Finally, and once the MCUXpresso software project is successfully built, the image binary can be flashed into
the PN7160 NFC Controller and debugged by clicking the Debug button of the MCUXpresso IDE (see Figure 7).

8 £n7150_ws - NXP-NCI_LPC55xx_example/NfeLibrary/NipNci20/sre/NxpNei20.c - MCUXpresso IDE - ] X
Elle Edit Source Refactor Navigate Search Project Configlools Run RTOS Analysis Window Help
f [®-&-RidViBin|pHnENzs SR BbHE2RRSBOBILL - HH-0-U-i® 9~ 5 MRS RS R Al |
Q B|K
[ Project Explarer 3 1ili Registers 4 Faults 2, Peripherals+ = B [ NxpNei20e X [ NxpNci20h =8 s
BEvV@ % @3 ok — ‘ - o g
5 NXP-NCILPCS5xx_example § Copyright (c), NXP Semiconductors Caen / France o
& Project Settings 4 (C)NXP Semiconductors il
& Binaries 5 All rights are reserved. Reproduction in whole or in part is
[l Includes [3 prohibited without the written consent of the copyright owner i
3 CMsis 7 NXP reserves the right to make changes without notice at any 0
2 Niclib 8 % NXP makes no warranty, expressed, implied or statutory, inclu
e clibrary 9 * not limited to any implied warranty of merchantability or fitness for any &
& inc 1@ particular purpose, or that the use will not infringe any third party patent,
(= Ndeflibrary 11 copyright or trademark. NXP must not be liable for any loss or damage
v (& MxpNci20 12 - arising from its use.
v = inc ii =
B Nxphci20.h 15 sinclude <tool.h>
M= 16 #include <tml.h>
[ NxpNci20.c 17 #include <NxpHci2@.h>
(2 board 18 #include <Nfc_settings.h>
(2 component 19 .
2 device 20 #define MAX_NCI_FRAME_SIZE 258
21
(£ drivers 22 static bool gRfSettingsRestored_flag = false;
(2 libs 23 static uint8_t ghfcController_fw_version[3] = {@};
(2 source 24 static uint3_t gextTag_Protocol = PROT_UNDETERMINED;
5 startup 2 o .
= utiiti 26 static uints_t NCIStartDiscovery[3e];
utiities 27 static uint8_t NCIStartDiscovery_length = 8;
(= Debug 28
125 NXP-NCI2.0_LPC5556x_sxamples < ebug> 29 static bool NxpNci_CheckDevPres(void) v
() Quickstart Panel X (x)=Variables ®g Breakpoints = B (finstalled SDks [ Properties [#]] Problems B Console % {8 Terminal |5} Image Info [ Debugger Console %, Offline Peripherals
+ Create or import a project 2 X| & i[5 G BE
CDT Build Console [NXP-NC|_LPC55xx_example]
B Newproject... 12:89:12 **** Incremental Build of configuration Debug for project NXP-NCI_LPCSSxx_example *%*=
@ Import SDK example(s)... make -r -j8 all
P} Import project(s) from file system.. make[1]: Nothing to be done for 'main-build’.
performing post-build steps
(~ Build your project arm-none-eabi-size "NXP-NCI_LPCSSxx_example.axf"; # arm-none-eabi-objcopy -v -0 binary "NXP-NCI_LPCSSxx_example.axf” "NXP-NCI_LPCSSxx_ex:
text  data bss dec hex filename
%, Build 49036 208 9616 49852  c2bc NXP-NCI_LPCSSxx_example.axf
& Clean
. - 12:88:13 Build Finished. @ errors, B warnings. (took 466ms)
+ Debug your project ~E-H-
¥ Debug
4
v o< >
(= /NXP-NCI_LPC55x0x_example/Debug ) NXP LPC55569+ (MXP-NCI L..x_example)

Figure 7. PN7160 SW - MCUXpresso software project debug
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4.2 Linux software considerations

This section details how to migrate a Linux platform project that integrates support for the PN7150 NFC
Controller to the PN7160 NFC Controller. [7] and [8] provide full guidelines for the integration of PN7150 and
PN7160 NXP NCI-based NFC controllers to a Linux platform and, therefore, these details will not be covered
in this document. It is assumed that the reader has already cloned the Linux project, added NFC support for
PN7150 NFC Controller and built image successfully.

The process described in this document is not distribution dependent and should progress as what follows. The
reference library and firmware that will be used in this document can be found in these two GitHub repositories
for PN7150 NFC Controller and PN7160 NFC Controller.

Figure 8 (to be found in [8]) shows the library in the Linux NFC stack that will be updated in the following section
of this document to migrate the Linux platform to support the PN7160 NFC Controller.

NFC Application

libnfc-nci library

User space

Kernel space
Mapping to PN7160 NFC Controller

Hardware | - |
PN7160 NFC controller

Figure 8. PN7160 Linux libnfc-nci stack software
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4.2.1 Kernel driver

4.2.1.1 Kernel driver nxpnfc

The Linux NFC stack can use NXPs kernel driver to communicate with NCl-based NFC controllers made by
NXP.

While the legacy PN7150 NFC Controller 1°C kernel driver should function with the PN7160 NFC Controller,

it is recommended to update the kernel driver to integrate the newer kernel driver version to allow support for
SPl interface. The PN7160 NFC open source kernel driver supporting both I12C and SPI can be found here. [8]
explains how to download, integrate, and build the NFC kernel driver into the Linux platform.

4.2.1.2 Alternative to nxpnfc kernel driver

An alternative is possible if the GPIO and 12C & SPI resources can be accessed through the user space. [8]
explains how to enable the rights for the application.

4.2.2 NFC library

As already introduced in Section 4.2, the original NCI 1.0-based Linux NFC stack must be modified with the
new source code to fully support NCI 2.0-based NFC controllers. The PN7160 NFC Controller supports NFC
controller firmware update, which is not supported by the PN7150 NFC Controller, and, therefore, will also need
to be added.

The folders to be downloaded are found in this repository.
The folders to be replaced are:

e conf
* src

The new folder to be added is:
* firmware

There are minor API changes that must be considered by the NFC Reader manufacturer when replacing the src
folder that includes the NCI 2.0-based Linux NFC stack that targets the PN7160 NFC Controller.

The API changes are:

* nfcManager_dolnitialize() becomes dolnitialize()

* nfcManager_enableDiscovery(...) becomes doEnableDiscovery(...)

» nfcManager_disableDiscovery() becomes disableDiscovery()

* nfcManager_getNumTags() becomes getNumTags()

* nfcManager_selectNextTag() becomes selectNextTag()

* nfcManager_registerTagCallback(...) becomes registerTagCallback(...)
* nfcManager_deregisterTagCallback() becomes deregisterTagCallback()

4.2.3 Build and install

Once all the steps detailed in this section have been completed, the user shall proceed to build the updated
library with full support for the PN7160 NFC Controller and install it in the targeted devices. The user needs to
adapt paths in the following files to ensure the success of this step. The files to be modified are as follows:

* Makefile.am

* configure.ac

[8] explains the build and install process for the library.
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4.2.4 Verify the NFC functionality

The last step to finalize the migration is to verify the correct functioning of the NFC technology in the Linux
device now integrating the PN7160 NFC Controller.

The PN7160 Linux libnfc-nci stack provides an Example application, which can be downloaded from repository,
demonstrates the use of the library to run NFC features such as polling or writing NFC tags. [8] explains how to
use it.

4.3 Android software considerations

This section details how to migrate an Android platform project that integrates support for the PN7150 NFC
Controller to the PN7160 NFC Controller. [9] and [10] provide full guidelines for the integration of PN7150
and PN7160 NXP NCI-based NFC controllers to an Android platform and, therefore, these details will not be
covered in this document. It is assumed that the reader has already cloned the Android AOSP project, added
NFC support for PN7150 NFC Controller and built the image successfully.

This document focuses on the Android AOSP 11.0 version as this is the latest Android AOSP version supported
for PN7150 NFC Controller. Porting to another Android version may require minor adaptation. The reference
firmware, configuration files and patches that are used in this document can be found in these two GitHub
repositories for PN7150 NFC Controller and PN7160 NFC Controller. When the migration to PN7160 NFC
Controller is completed, the NFC Reader manufacturer might consider moving to a higher Android AOSP
version.

Figure 9 (to be found in [10]) shows the components in the Android NFC stack that will be updated in the
following sections of this document to migrate the Android platform to support the PN7160 NFC Controller.

Android app using NFC App layer (Java)
Android NFC API

INIAPI

Java Native Interface (JNI)
NXP patchs

NFC Controller Interface (libnfc-nci)
Native libraries (C/C++)

NXP patchs

NXP NCI HAL
Kernel API
nxpnfc driver
Linux kernel
Physical interface ------------------—------o " —————————————
Figure 9. Android NFC stack overview
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4.3.1 Kernel driver

The Android NFC stack uses NFC kernel driver to communicate with the NCl-based NFC controller.

Legacy PN7150 NFC Controller I2C kernel driver should be valid to communicate with the PN7160 NFC
Controller; however it is highly recommended to update the full NFC kernel driver to integrate the latest
available 12C kernel driver version and to support the SPI interface. The PN7160 NFC open source kernel driver
supporting both I12C and SPI can be found here. [10] explains how to download, integrate, and build the NFC
kernel driver into the Android AOSP platform.

4.3.2 NXP-NCI library

As already introduced in Section 4.3, the original Android AOSP NFC stack must be modified with extensions
to fully support NCl-based NFC controllers. NXP provides the necessary patches that must be applied to the
corresponding Android AOSP versions to perform this update.

The patches for the PN7160 NFC Controller can be found in this repository.

In this document it is considered that the NFC Reader manufacturer has already applied to the original Android
AOSP NFC stack the corresponding patches to support the PN7150 NFC Controller. Therefore, the patches to
be used to support the PN7160 NFC Controller will not work out of the box. It is recommended to replace the
previously modified folders with the original Android AOSP NFC stack and then apply the new patches for the
PN7160 NFC Controller. The list of folders that were modified and that must be restored are:

* hardware/nxp/nfc
» packages/apps/Nfc
* frameworks/base

* frameworks/native
* vendor/nxp

* system/nfc

If the full restoration of the original Android AOSP NFC stack is not possible, the NFC Reader manufacturer is
responsible to process the referenced patches one by one and to perform the required changes, which include
not only updating those files that were already modified, but also creating those files that are specific to the
PN7160 NFC Controller and that did not exist before.

4.3.3 Configuration files

Both libnfc-nci.conf and libnfc-nxp.conf configuration files in the vendor/nxp/nfc/hw/ folder must be updated to
support the PN7160 NFC Controller.

The reference configuration file for the PN7160 NFC Controller can be found in this repository. It is the
responsibility of the NFC Reader manufacturer to fine-tune the configuration files with the integration specifics
such as RF settings for the NFC antenna, the clock configuration, etc. Full details regarding the configuration
file definition for the PN7160 NFC Controller can be found in Section 6 of [10].

4.3.4 Firmware library

The PN7160 NFC Controller supports NFC controller firmware update, which is not supported by the PN7150
NFC Controller.

The latest PN7160 NFC Controller firmware library, available for both 32 bits and 64-bits platforms, can be
downloaded from this repository. The binaries shall be copied to /vendor/nxp/pn7160/firmware folder for the
Android NFC stack to proceed to update the PN7160 NFC Controller firmware at boot-up.
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4.3.5 Build and install

Once all the steps detailed in this section have been completed, the user shall proceed to build the updated
Android image with full support for the PN7160 NFC Controller and install it in the targeted devices.

4.3.6 Verify the NFC functionality

The last step to finalize the migration is to verify the correct functioning of the NFC technology in the Android
device now integrating the PN7160 NFC Controller.

NFC Taginfo by NXP and NFC TagWriter by NXP are two applications available for free in Google Play that
can be used to verify. Read and Write operations with NFC tags.
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