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This document gives an explanation on the following topics:
e POS (point of sales) uses case example architecture

¢ Build and execute environment required for POS use case demo on PN7462AU
customer board

e HW setup for POS application
¢ Results capturing, analysis and debugging the common issues

1.1 Purpose

1.2

The POS use case example can be used as demo to run pay pass transaction
commands on CT and CL interfaces. The full transaction can be executed on test
banking cards (CT and CL). Only partial commands up to Read application command
can be executed on user banking cards. It displays only UID for non-banking cards.

The example source code can also act as reference implementation for L1 layer in
PN7462AU for the user.

The POS use case example is partitioned into two parts. The first part is application (L2)
APDU command layer which resides in LPC controller and the second part (L1 layer) is
implemented in PN7462AU. The commands and responses are printed on to the PC
console where PC is connected to LPC through USB port.

The detailed description of different FW layers (AL, PALs, HALS) used in this example is
not in the scope of this document. For more information about FW layers, user can refer
FW Flash user manual.

POS use case example architecture

The reference POS demo architecture is shown in Fig 1.

Reference Host (LPC) for POS

A 4

Qutput display on PC

L2 APDU command layer < console
r 3 r 3
b
SPI 8 GPIO Line Interrupt
Y
PN7462AU

APDU interpreter, CT, CL libs

Fig 1. POS use case architecture

The reference POS use case demo architecture is split into an application layer (L2) and
a low-level EMVCo compliant layer L1 (PN7462AU). The application layer L2 commands
are simulated in the reference microcontroller board (LPC1769) and L1 layer
components are placed on the PN7462AU board.
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The application APDU commands (L2) communicate to the PN7462AU through SPI host
interface. The PN7462AU GPIO pin is used to synchronize command and response
between LPC1769 and PN7462AU. The Interrupt pin is used to notify a valid ISO 14443-
4 or ISO 7816 card to the LPC1769.

1.2.1 LPC Project

This project is used to build the image for LPC1769 for POS use case. The project
contains the functionality to initiate L2 APDU commands of a “pay pass” application to
the PN7462AU, processing the responses and displaying the messages on to PC.

Fig 2 shows the brief description of LPC functionality for POS use case.

Update the system core clock

Configure USB pins
Initialize the VCOM port

Initialize global variables

Initialization

Reset PN7462AU

POS application
.pp . Configure SPIto use as host interface
configuration

Configure GPIO pin as input

Start polling loop — receive card detection notification
from PN7462AU

Send APDU command to PN7462AU and receive response

POS application Process the command responses and take actions
accordingly

Print the transaction logs on to PC via VCOM port

Receive card removal notification from PN7462AU

Fig 2. LPC project flow brief description

1.2.1.1 APDU Command format

The general format of APDU (application protocol data unit) commands is shown in Fig 3.

CLA INS P1 P2 Lc Data Le

<— Mandatory body

Conditional body——»

\ 4
A

Fig 3. Command APDU
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The command contains:

Class (CLA) Byte:

CLA byte! = OxFF

In case Class byte is not OxFF, APDU is not interpreted and it is directly sent to the card
without changes. The card response is then sent back to the application.

CLA byte = OxFF

The proprietary commands are supported in the APDU commands when the Class byte
is OXFF. In this case, the reader interprets the commands and sends so the relevant
commands to the card.

Instruction (INS) Byte:

INS Byte specifies the type of the configuration/control command or transparent
exchange command.

Parameter Bytes (P1, P2):
These bytes specify different parameters of a command.

Length Bytes (Lc, Le):

Number of bytes sent in the data field are specified by Lc and if there no data bytes to be
sent with the command, then Lc field can be omitted. Le stands for Length expected of a
response.

Data Field:

This field is optional. Data to be sent are filled in this field if necessary.

Data SW1 SW2

Fig 4. Response APDU

The response contains:

Data Field:

This field is optional. Data to be sent are filled in this field if necessary.
SW1, SwW2:

These bytes specify the status of the command. The definition of the few pairs of SW1,
SW?2 are given below.

90 00 - Command Successful, 6a 82 - File not found, 6a 83 — Record Not Found
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1.2.1.2 Pay pass transaction flow

Pay pass transaction flow for contactless cards is shown in Fig 5.

Get Config Cmd

Get Cfg Resp

e Tech detect activity

e  Collision resolution

e Card L4 activation

e IfISO 14443-4 card indicate
to LPC1769 through interrupt

Enable Polling Cmd

Enable Polling Resp

Card Detect Interrupt

Get Status Cmd

Get Status Resp

GetUID

Get UID Resp

GetATR

ATR Resp

Sel PPSECmd

Sel PPSE Resp

Sel Appl Cmd

Sel Appl Rsp

Get Processing Opt Cmd

Get Processing Opt Resp

Read Rec SFI2 Rec 1

Read Rec SFI2 Rec 1 Resp

Read Rec SFI3 Rec 1

Read Rec SFI3 Rec 1 Resp

Read Rec SFI4 Rec 1

Read Rec SFl4 Rec 1 Resp

Read Rec SFI4 Rec 2

Read Rec SFI4 Rec 2 Resp

Generate AC Cmd

Generate AC Resp

Deactivate Card Cmd

Deactivate Card Resp

Fig 5. Transaction flow for contactless cards
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1.2.1.3 APDU transparent exchange commands from LPC to PN7462
Get config command

This command reads the configuration of the POS L1 device. This command shall be
used during the start of the application to get the system resources and capabilities.

Table 1. Get config command

Class INS P1 P2 Le
Payload -

OxFF OxF8 0x00 0x00 0x00

Get config command response

System supports CT and CL functionalities. This information is included in the response.

Enable polling command
This command starts the EMVCo polling at the PN7462AU.

UM10951
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Table 2.  Enable polling loop
oavioad ‘Class \le P1 ‘PZ Le
ayloal
y \ OXFF \ OxF8 0x07 \ 0x01 0x00

Get status command

This command is used to get the status and details of a detected card.

Table 3. Get status command

Class INS P1 P2 Le
Payload |

OxFF OxF8 0x02 0x00 0x00

Get status command response

The response has the information about the event occurred and the slot being used.

Table4. Get status command

\ Slot Event SW1 SW2
|Payload -

\ OXFF OxF8 0x02 0x00

Defined Slot values:

PH_EXPOS COMMON_CHANNEL_ NONE 0x00U
PH_EXPOS _COMMON_CL_CHANNEL_NO 0x01U
PH_EXPOS _COMMON_CT_CHANNEL_NO 0x02U
Defined Events:

E_STS NO _EVENT 0x00U
E_BANKING_CARD_INSERTION_EVENT_TYPEA 0x01U
E_BANKING_CARD_INSERTION_EVENT_TYPEB 0x02U
E_BANKING_CARD_INSERTION_EVENT_CT 0x03U
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E_NONBANKING_CARD_INSERTION_EVENT TYPEA  0x04U
E_NONBANKING_CARD_INSERTION_EVENT_TYPEB  0x05U

E_CARD_REMOVAL_EVENT 0x06U

Get UID command

This command is used for getting the UID of the detected Contactless card.

Table 5. Get UID command

INS P1 P2 Le
OxF8 0x0C 0x00 0x00

Class

!Payload
OxFF

|

Get ATR command

This command is used to get the ATR of the card.

Table 6. Get ATR command

Class INS P1 P2 Le

Payload |
OxFF OxF8 0x03 0x00 0x00

Select PPSE command
This command selects the PPSE directory (2PAY.SYS.DDFO01).

Table 7.  Select PPSE command
Class |INS  P1 P2 |Le |Data Le

d |0x00 0xA4 0x04 0x00 |OxOE |0x32, 0x50, 0x41, 0x59, Ox2E, 0x00
0x53, 0x59, 0x53, Ox2E, 0x44,
0x44, 0x46, 0x30, 0x31

Payloal

Select application command

This command is sent to select the application supported by the card. Below command is
for selecting the MasterCard Debit/Credit application.

Table 8.  Select application command

Class INS P1 P2 Le Data Le
Payload |ox00 0xA4 0x04 0x00 |0x07 |0xAO0, 0x00, 0x00, 0x00, 0x04, 0x00
0x10, 0x10

Get processing opt command

This command is used to get the Application File Locator (AFL).

Table 9. Get processing opt command

Class |INS  P1 P2 |Le |Data Le
Payload
0x80  0xA4  0x00 0X00 |0X02 |0X83, 0x00 0x00
All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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Read record commands are used to read the record in a card. Number of records varies
from card to card. Below a few records.

Table 10. Read record command for SFI2 Record 1

Class INS ‘Pl P2 ‘Le
Payload

0x00 0xB2 0x01 0x14 0x00
Table 11. Read record command for SFI3 Record 1

Class INS ‘Pl P2 ‘Le
Payload

0x00 0xB2 0x01 0x1C 0x00
Table 12. Read record command for SFI4 Record 1

Class INS ‘Pl P2 ‘Le
Payload

0x00 0xB2 0x02 0x24 0x00
Table 13. Read record command for SFI4 Record 2

Class INS ‘Pl P2 ‘Le
Payload

0x00 0xB2 0x02 0x24 0x00
Generate AC command
This command generates the authentication parameters.
Table 14. Generate AC command

Class INS P1 P2 Le Data Le
0x80 OXAE 0x50 0x00 |0x2B |0x00, 0x00, 0x00, 0x00, 0x02, 0x00

0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x56, 0x00,
0x00, 0x00, 0x00, 0x00, 0x09,
0x78, 0x14, 0x08, 0x13, 0x00,
0x45, 0x11, 0x15, 0x61, 0x23,
0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00,
0x3F, 0x00, 0x00

Payload

Deactivate card command

This command informs the PN7462 to deactivate the card after the generated AC
command is successful.

Table 15. Deactivate card command

Class INS P1 P2 Le

Payload
OxFF OxF8 0x04 0x00 0x00

© NXP Semiconductors N.V. 2017. All rights reserved.
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1.2.2 PN7462AU project

The PN7462AU project contains all integrated L1 layer components HALs, PALs, ALs for
CT and CL interfaces. The developed POS use case is using these FW components
integrated with FreeRTOS. It uses CT, CL interfaces and SPI as host interface to receive
the commands from LPC. The GPIO pin (5) is used for synchronizing the command and
responses from LPC. The interrupt pin is used to communicate the asynchronous events
(card insertion/removal) from the PN7462AU to LPC.

The key application modules command interpreter, CT, CL and system tasks are
described in detail in the following section.

1.2.2.1 L1 layer architecture in PN7462AU

HIF ISR RF Interface

(APDU

interpre

ter on ))

Rx )

CT
Banking
|1SO7816 uart | Card
GPIO (5) | (TypeA)
—
Fig 6. PN7462AU reference POS architecture
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1.2.2.2 PN7462AU firmware flow diagram

Fig 7 shows the FW of the PN7462AU project.

Flash Boot | [ System Task CT Task CLIF Task
PO_WEF on Reset phExMain
Timer HAL
Configure GP Timerl
aeouemndd HIF ISR (cmd
rom tPC ] interpreter} Folling Enable(Timer Start)
C‘T HAL .Iiner_l IRQG[RTOS messagd)
Enable CT Presence,
Interrupt €T Presence IRQ(RTOS message
-+ CT card Insertion
Interrupt to LPC
CT Transp hange APDU C
CT Card removed
- CT card removal
Interrupt to LPC

CLIF card presence

Intermupt to LPC CLIF Transparest Exchange APDU Commands

< CUF card removal
Interrupt to LPC

Fig 7. PN7462AU FW flow diagram

1.2.2.3 Module description
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This section explains the key module functionalities and communication
between these modules in brief.

HIF ISR (command interpreter):

SPI interface is used as host interface. The commands received from LPC are processed
in this ISR/command interpreter module accordingly. The commands are classified as
two types. Control commands and transparent exchange commands.

All control commands are processed in this module and the response is sent to LPC
(host) immediately. The transparent exchange commands from host are initiated in this
module by posting the relevant messages to the CT/CLIF tasks. After processing these
commands by CT/CLIF tasks, the response is sent to LPC.

System Task:

System task will be started after boot up. The boot reason is checked and the actions are
initiated accordingly. It creates the CLIF and CT tasks

CLIF Task:

This task is responsible for polling, card activation and transparent APDU exchange
commands for Type A and type B cards. This task configures the timer for polling loop.
GP Timerl is used for Polling loop period. Once the card is detected, card detection

All information provided in this document is subject to legal disclaimers.
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interrupt is triggered and ATR is sent to the application. Then enters APDU command
mode and process all APDU commands through CLIF interface and notify the responses
to LPC. After all transactions are completed, then LPC sends card deactivate command
to conclude the transaction. Once the card is deactivated and removed then it goes back
to the polling.

CLIF task receives the event post mechanism from HIF module.

CT Task:

This task is responsible for the contact interface activities. Once the CT card is detected,
this information is sent to the system task and transaction through the CT interface is
started. HIF module posts the command event to CT task for APDU exchange
commands and CT task send the command response to LPC through host interface.

After all transactions are completed, the LPC sends card deactivate command to finish
the transaction. Once the card is deactivated and removed, it waits for the insertion of
another card.

CT task receives the event post mechanism from HIF module.

GPIO line and Interrupt PIN:

POS system uses one GPIO Line (GPIO pin (5) of PN7462AU to PO [4] of LPC) for
synchronizing the message flow between host (LPC) and PN7462AU for control and data
transfer exchange commands and responses through SPI interface.

Based on the status of GPIO pin busy or idle state, host decides when to send the
command or receive the response from PN7462AU on HIF.

Interrupt pin of PN7462AU is set to “HIGH” by PN7462AU when it detects card presence
/ removal. Based on interrupt pin status host (LPC) sends the appropriate commands to
PN7462AU.

LED for transaction status indication
4 LEDs provided on PN7462 board are used to indicate the Transaction status.

The following notation is followed for POS use case to represent status for different
phases of transaction.

Table 16. LED Status
B Blue [ Green Yellow B Red
Polling & ) &
CL  Card detection
Transaction successful &=
completed 3xblink +ON
Transaction =l
unsuccessful 3xblink +ON
CT  Card detection [ |
Transaction successful &l =
completed 3xblink +ON
Transaction [ | &)
All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.
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B Blue [ Green Yellow B Red

unsuccessful 3xblink +ON
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2. Demo setup

2.1

UM10951

This section describes in detail the setup and execution environment required for
reference POS application.

Hardware setup

Devices listed in the table below are required for setup.

Table 17. Development environment

Item Version Purpose

PN7462B 2.1 Engineering development board.
LPCXpresso IDE >8.0.0 Development IDE

LPC-Link2 1.0 Standalone debug adapter
LPC1769 LPC1769 development board
Power adapter Power adapter NTS1000

Note:

Installation procedure of the “LPCXpresso IDE” and “LPCXpresso PN7462AU Plugin” is
described in the “UM10883 - PN7462AU Quick Start Guide - Customer Board”
document. Latest LPCXpresso plugin version is required.

POS application can be run in two modes
¢ Stand-Alone Mode
e Debug Mode

Hardware setup remains same in both the modes. But emulators are not needed in case
of standalone mode.

LPCUSB

LPC1769

Power supply SPI HIF

LPC-LINK2

Fig 8. HW setup of the Customer board V2.1
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LPC1769 board needs to be connected to PN7462AU Customer Board by inserting it in
the slot provided as shown in the picture above.

Connection details:
1. LPC-Link (part of the LPC1769 board) connected to the PC.
This is used as an emulator to flash LPC board or to debug LPC code.
2. LPC-Link-2 connected to the SWD interface (JP4) of the PN7462AU board.

LP-Link-2 is used as an emulator to flash PN7462 board or to debug PN7462AU
code.

3. PCto LPC1769 — USB slot

Connect a USB cable from PC to LPC1769 USB slot. This is used for printing the
transaction logs on SSCOM Tool using Virtual COM port (VCOM). Driver Installation
for using VCOM is explained in Section 2.5.

4. SPI Host Interface Selection Jumper connections

SPI Host Interface (HIF) is used for communication between LPC (Host) and
PN7462AU.
The Jumper connections for SPI HIF shown below.

e NSS > ATX-A
e MOSI > ATX-B
e MISO > ATX-C
e SCK > ATX-D

Fig 9. SPIljumper connections

5. DC power supply for 7.5 V
This external power supply is recommended
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2.2 Software environment

The source code of the POS application is part of the delivered “PN7462AU customer
support package” and the projects can be found in “\PN7462AU Software” folder.

POS application is composed of two projects:
1) PN7462AU_ex_phExPos application hosted on PN7462AU
2) PN7462AU_phExPos_Lpc application hosted on LPC1769

After installation of the “PN7462AU Customer Support Package”, follow steps described
below.

2.3 Build and flash the “PN7462AU_ex_phExPos” example
The sequence of preparing the project is:
e Open the LPCXpresso IDE and select an empty workspace
o Select the option “Import project(s)” in the “Quickstart Panel”

B4 Start here
(: 2 Import project(s)

»

& New project...

[ms Build all projects []

4, Build " []

# Clean"[]

1 Cebug "]

T Terminate, Build and Debug " []
& Edit " project settings

# Quick Settings -

JB Export projects to archive (zip)

JB Export projects and references to archive (zip)

&5 Import project(s) from XML Description

B4 Extras ¥

Fig 10. Importing project to LPCXpresso IDE

The dialog for project import opens.
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Fig 11.

r
EA Import project(s)

Import project(s)

Select the examples archive file to import.

project archive or root directory and press <Next>. On the next page, select those projects
wish to import, and press <Finish>.

Project archives for LPCOpen and 'legacy’ examples are provided.

Project archive (zip)

Projects are contained within archives (ip) or are unpacked within a directery. Select your

you

Archive ’spPackageFull-v04_03_02\PN7462AU Software\PN7462AU-FW_+04.03.02-Full.zi

Project directory (unpacked)

Root directory

LPCOpen
LPCOpen is the recommended code base for Cortex-M based NXP LPC Microcontrollers.

LPCXpresso includes the LPCOpen packages which can be imported directly by pressing

Browse LPCOpen resources on LPCWare.com...

button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the LPCWare.com website for latest resources.

ﬂ Browse. >

Browse..

the Browse

@ < Back Ne¢> | [ Fnsh ||

Cancel

Importing project to LPCXpresso IDE

Browse to the project zip file “\PN7462AU Software\PN7462AU-FW_v04.03.02.zip” and

click “Next”.

s
.4 Import project(s)

Import project(s)
Select a directory to search far existing Eclipse projects.

B [z |
=)

Projects:

FreeRTOS_Library (FreeRTOS_Library)

[] NfcrdlibExl_BasicDiscoveryl oop (NferdlibEd_BasicDiscoveryloop)
[ NfcrdiibEx2_AdvancedDiscoveryLoop (NfcrdlibEx2_AdvancedDiscoveryloop
[] NferdlibEx3_NFCForum (NfcrdlibBx3_NFCFarum)

[7] NferdlibBxd_MIFAREClassic (NfcrdlibExd_MIFAREClassic)

[7] NferdlibEx5_ISO15693 (NfcrdlibExS_15015693)

[ NferdlibEx_EMVCo_Loopback (NfcrdlibExf_EMVCo_Loopback)
[7] NferdlibBx?_EMVCo_Palling (NfcrdlibEx?_EMVCa_Palling)

| [ NferdlibEx8_HCE_T4T (NfcrdlibExg_HCE_T4T)

[ [7] NfcrdlibB@ NTagl2C (NferdlibExd_NTagl2C)

NpCtLib (NxpCtLib)

NxpNfcRdLib (NxpNfeRdLib)

PNT462AL (PNT462AL)

i [7] PN7462AU_ex_phExCeid (PN7462AU_ex_phExCeid)

{l [] PN7462AU_ex_phExCt (PN7462AU_ex_phExCt)

[7] PN7462AU_ex_phExCT7816 (PN7462A1_ex_phExCT7816)

[] PNT4624U_ex_phExCTEMVCo (PNT462AL_ex_phExCTEMVCo)
[7] PN74624U_ex_phExDoorAccess (PN7462AU_ex_phExDoorfccess)
[] PNT462AU_ex_phExEMVCo (PN7462AU_ex_phExEMVCa)

] »

[

i [7] PN7462AU_ex_phExHif (PN7462AU_ex_phExHif)

| [] PN7462AU_ex_phExMain (PN7462AU_ex_phExMain)

| [7] PN7462AU_ex_phExNFCCcid (PN7462AU_ex_phExNFCCcid)

|| [7]| PN7462AU_ex_phExPos (PN7462AU_ex_phExPos) | <
| n f
Options

(| Copy projects into workspace
Waorking sets
[] Add project to working sets

WWarking sets:

Select All
Deselect All

Select...

®

Next >

Finish

Cancel

Fig 12. Select projects

UM10951
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In the projects window, all available projects in the package are listed. To import only
POS example, it is mandatory to select next projects in the list:

- NxpCtLib

- NxpNfcLib

- PN7462AU
FreeRtos_Library

- PN7462AU_ex_phPos

All projects in the list can be also selected and imported to the workspace.

Select appropriate projects and click Finish. Selected applications are going to be
imported to the workspace.

L Project Explorer 52 = T =0
» l=r FreeRTOS_Library
> (25 NxpCtlib
» [=r NxpNfeRdLib
> 2 PN7T462AU
4 i PN7462AU_ex_phExPos
> it Includes
> [ FreeRTOS
> @ NxpNfcRdLib
> @ PN74624U
- (3 PNT462AL/ MxpCtlib
> 3 PN7462AL/phRtos
s B3 inc
s 2 sre
(= docs
=| phExPos.ewd
=| phExPos.ewp
€| phExPos.uvprojx
|=| ReadMe.bd

Fig 13. Project Workspace with POS project

2.3.1 Building project

Building projects in a workspace is a simple case of using the “Quickstart Panel” - ‘Build
all projects’. Alternatively, a single project can be selected in the “Project Explorer View”
and built separately. Note that building a single project may also trigger a build of any
associated library projects.

To build the project, select appropriate project and press “Build” as shown in the figure
below.
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1) Quickstart Panel 2 = 7

P4 Start here

»»

% Import project(s)

1] New project...
|arp Build all projects [Debug]

< % Build 'PN7462AU_ex_phExPos' [Debug] >
P —

5( Clean 'PN7462AU_ex_phExPos' [Debug]

%5 Debug 'PN7462AU_ex_phExPos' [Debug]

# Terminate, Build and Debug 'PMT46281_ex_phExPos' [Debug
B3 Edit 'PN7462AU_ex_phExPos' project settings
(% Quick Settings
[ Export projects to archive (zip)
B Export projects and references to archive (zip)

EEE Import project(s) from XML Description

Fig 14. Build project

After successful project build, there should be no errors as shown on the picture below.

B Console 52 ¥ Problems lemory € Instruction Trace [] SWO Trace Config &3 Power Measurement Tool Search =g
B EE A B

CDT Build Console [PN7462AU_ex_phExPos]

Building target: PN7462AU_ex_phExPos.axf

Invoking: MCU Linker

arm-none-eabi-gcc -nostdlib -L"C:\Users\nxp89422\Documents\LPCXpresso_8.8.8_526\new lib pn7462\PN7462AU\PN7462AU\phHal\phhalRF\lib" -Xlinker
Finished building target: PN7462AU_ex_phExPos.axf

make --no-print-directory post-build

performing post-build steps

arm-none-eabi-size "PN7462AU ex phExPos.axf"; arm-none-eabi-objcopy -v -0 binary "PN7462AU_ex phExPos.axf" "PN7462AU_ex_phExPos.bin” ; arm-r
text  data bss dec hex filename
73188 12 3528 76728  12bb8 PN7462AU_ex_phExPos.axf

copy from *PN74628U_ex phExPos.axf' [elf32-littlearm] to "PN7462AU ex phExPos.bin’ [binary]

©9:32:85 Build Finished (took 28s.638ms) 9

<[

Fig 15. Successful build

2.3.2 Flashing

This section briefs the steps how to flash generated binary
(PN7462AU_ex_phExPos.axf).

1) Select “PN7462AU_ex_phExPos.afx” in “Project Explorer View”
2) Click “Program Flash Option”
3) Ensure that all the options are set properly and Click OK.
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3 Dierinp - Weicome page - LPCEpressn

fde oo Novigme Sewcn Projecr fe Window Help

= @ PNT4G2AL_ex_phixPos
| o B
o PNMEAU e phbsforas? - [anmule]
o euces
W FreeRTos
O MephicRdLiD
& PNARZAL
5 PHTABZAUNCILD
& PHFAGIAL pARTS
Wi
LT
e Doty
= docs
4 phisfos.end
i PR ewp
£ pHEFCRUVED|L

& Quidatar.. 1

I T T |
| R Projeut Expicees 32 75 Peripherats= 16 Reghiers & Symoo viewss | Pro97am Flash using LPC-LINK2 CMSIS.DAP V3.134

| Frogram tanpet flash {NXP PNTA62AU-C3-00)

Oaticns
| Deiplay prosress log
] Ranat targat on cermplation
1B N command anct eopy to elipbeard

Recoen o3 complesien
Repast on completion
Jenit ey flesh eevmmard te dipboard
Connection Dptions
Use ITAG interface
Extended
Additicnal cptions

CMSI5-DAF Options.
Connect seript | PTcon: Connectscp -
Flash Driver

Flath e | " Toooo 158t

& uld PNMLEIAL e pErPos [Deoog]
# Cheon PHTIE2AL, sx phixied’ [Detrug]
% Dedug PNTAG2AU_ex phixFos’ [Detug]

1 1 PHTG2AL ex phEPos’ preject settings
i Guick Settings =

2 dmpcrt projectia) from XML Description

S MYP ONTHETALI-CT-00 (PHT4GIA_pAFrPo)

Fig 16. Flash binary file

Cack setings
D Stat bese. . Crystsn valus (k) Clren vaue Fom Linget
# Inport i3

e PlLvalue Cuamen value om target
A Mew peoject..
 Buid a1 peaects [ Debag] o

B Lrase mash swrmery

Select fle | fopsce_posi PNT462AL_ex_phExPos Debug\PNTA62AL_ex phixPosad = | Browse.

Base address.
Erae Options
7 ans srae & Erase oely requied pages
l 3 [ —

L |

The sequence of preparing the project is:

e Open the LPCXpresso IDE and select an empty workspace

e Select the option “Import project(s)” in the “Quickstart Panel”

2.4 Build and flash the “PN7462AU_ex_phExPos_Lpc” example

) Quickstart Panel &3 = ||

< # Import project(s) D
[&f New project..

lows Build all projects []

&, Build " []

¥ Clean"[]

B Debug " (]

% Terminate, Build and Debug " []
D Edit " project setting

(% Quick Settings ~

B Export projects to archive (zip)

JB Export

ces to archive (zip)

5 Import project(s) from XML Description

S e =]

Fig 17. Importing project to LPCXpresso IDE

The dialog for project import opens.
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r ™
4 Import project(s) ’ i — @@Q
Import project(s)

Select the examples archive file to import. B‘

Projects are contained within archives (zip) or are unpacked within a directory. Select your
project archive or root directory and press <Next>. On the next page, select these projects you
wish to import, and press <Finish>.

Project archives for LPCOpen and 'legacy’ exsmples are provided. '
Project archive (zip)
Archive 2AUPspPackageFull-v04_03_02\PM7462AU SuftwarE\PN?-ﬁﬁZAUiphExPusin(.z\ﬁ Brow: )

Project directory (unpacked)

Root directory Erowse...
LPCOpen
LPCOpen is the recommended cade base for Cortex-M based NXP LPC Microcontrollers.

LPCXpresso includes the LPCOpen packages which can be imported directly by pressing the Browse
button in the Project archive (zip) section, above, and navigating to the Examples/LPCOpen directory.

Alternatively, press the button below to Browse the LPCWare.com website for latest resources.

[ Browse LPCOpen resources on LPCWare.com...

@ « Back Net> | [ Finish | [ Cancel

Fig 18. Importing project to LPCXpresso IDE

Browse to the project zip file “\PN7462AU Software\PN7462AU_phExPos_Lpc.zip” and

click “Next”.

-
b4 Import project(s)

Import project(s)
Select a directory to search for existing Eclipse projects.

Projects:

CMSISv2p00_LPCLTsoc (CMSISv2p00_LPC1 75
LPC1769_PNGT462AU (LPC1769_PN6T462AL)

Options

Copy projects into workspace

Working sets

[] Add project to working sets

Working sets:

Select All

EE)
/)
[ Selectan |
[ Refresh | |

Refresh

Select..

)

H

Fig 19. Select projects
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Select both projects and click Finish. Selected applications are going to be imported to
the workspace.

f[\:ll:'roj... s %Peri... 1iti Regi.. X Sym.. = O
5 ~
- (5 CMSISV2p00_LPC1 T
4 5:5 LPC1769_PM6T4624U
> gt'gp Binaries
> [ Includes

» FB src
> (= Release

Fig 20. Project Workspace with POS project

Building project

Building projects in a workspace is a simple case of using the “Quickstart Panel” - ‘Build
all projects’. Alternatively, a single project can be selected in the “Project Explorer View”
and built separately. Note that building a single project may also trigger a build of any
associated library projects.

To build the project, select appropriate project and press “Build” as shown in the figure
below.

) Quickstart Panel &% = g

b4 Start here

»

% Import project(s)

(&] New project...
\m¢ Build all projects [Debug]

puem—
(&, Build 'LPC1769_PN6T462AL [D@
P ——

& Clean 'LPC1769_PN67462AU' [Debug]

%5 Debug 'LPC1769_PNET462AU" [Debug]

’f# Tetmminate, Build and Debug 'LPC1769_PMAT462AL" [Debug]
%3 Edit 'LPC1763_PMN6T462AU" project settings

(22 Quick Settings  ~

B Export projects to archive (zip)

|G Export projects and references to archive (zip)

Eﬁ Import project(s) from XML Description

Fig 21. Build project
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After successful project build, there should be no errors as shown on the picture below.

&l Console 2 = = g

@ﬁl Bl % B

CDT Build Censcle [LPC1769_PN&T462AU]

-
Building target: LPC1769_PN67462AU.axT
Invoking: MCU Linker

arm-none-eabi-gcc -nostdlib -L"C:\Users\nxp89422\Documents\LPCXpresso_8.@.8_526%\pn7462 lpc\(MSISv2p@e_LPC17xx\Debug” -X1i
Finished building target: LPC1769_PN674624U.axf

make --no-print-directory post-build
Performing post-build steps
arm-none-eabi-size "LPC1769_PNG74624U.axf"; # arm-none-eabi-objcopy -0 binary "LPC1769_PN67462AU.axf" "LPC1769_PNG7462AU.
text data bss dec hex filename

12544 1920 B866E 23132 5a5c LPCL769_PN67462AU.axf
©89:55:57 Build Finished (took 9s.563ms)

«[Lm

Fig 22. Successful build

2.4.2 Flashing

This section briefs the steps how to flash generated binary (LPC1769_PN67462AU.axf).
1) Select “LPC1769 PN67462AU.afx” in “Project Explorer View”
2) Click “Program Flash Option”

3) Ensure that all the options are set properly and Click OK.
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¥4 Develop - Welcome page - LPCXpresso

=

File Edit Mavigate Search Project Run Window Help

I ul@""\ﬂf#'ﬁ'qvk..b 0w N

L s P N8 P sl (e e Quick Access =

[ Project Expl... £ | %, Peripherals+ 41 Registers % SymbolVie.. = EJ

] - [

(st Build all projects [Debug]

&, Build 'LPC1769_PN67462AU' [Debug]

& Clean 'LPC1769_PN67462AU" [Debug]

%5 Debug 'LPC1760_PN67462AU" [Debug]

2. Terminate, Build and Debug 'LPCLT68 PNET46280" [Debug]
& Edit 'LPC1769_PNG74624" project settings

(% Quick Settings  ~

B Export projects to archive (zip)

B Export projects and references to archive (zip)

2% Import project(s) from XML Description

=
=l || Program Flash using LPC-LINK2 CMSIS-DAP V5.134
b 5 CMSISV2p00_LPCl T
+ G5 LPC1769 PRETAGIAU Program target flash: LPCL7:c (NXP LPCL768)
& A
4 4 Binasie
» % LPC1769_PN6T462AU.axf - [arm/le] Options
b BT Display progress log [T Reopen on completion
=
b i src Reset target on completion [C|Repeat on completion
b [ Debug d
» > Release [7|Run flash command and copy to clipboard [ Just copy flash command to clipboard
used for production. LPCXpresse
Connection Options INKB of code to an LPC target
[ Use JTAG interface
from the Help menu:
Extended
Additional options
"
CMSIS-DAP Options
Connect script | - | [Browse..
3 I g LPCXpresso, and is an
Flash Driver nd boards. 5o, get connected
) Quickstart Panel £ 8
Flash driver | LPC175x 6x 512.chx - | [Browse...
P4 Start here £ |pums.
Import project(s)
@ Import project(s) P-Wﬁashmnﬂ Erase flash memury| er Measurement Tool
& New project...

RIS ([ 7462 Ipc\LPCL769_PN67462AU\Debug)LPC1769_PN67462AU. 2 [

BBEREE o) B

Base address

Erase Options

0 Mass erase @ Erase only required pages

C Lo Dot |
VID = 1FC9, PID = @299

Path = \\?\hid#vid 1fc98pid 0690&mi_00#72deddbcBR680600H{4d1e55b2-F16-11cf-88ch-601111000630}
IsOpen = FALSE

WireInitialized = FALSE
WireProtocol = ITAG

|[-88cb-801111000030}

B baras

£ () MXPLPC1769 (LPC1769 PN674624U

Fig 23. Flash binary file

CoresConfigured = FALSE

¥ | PacketSize = 1024

Reference Count = @
HasSWV = FALSE

HasETM = FALSE

HasJTAG = TRUE

HasSWD = TRUE

Probe Type = CMSIS-DAP
probe Reference Count = @

«

2.5 VCOM driver installation & working of SCCOM

Application on LPC prints the POS transaction logs on SSCOM tool window using Virtual

COM port (VCOM).

Note: POS application works even if VCOM port is not connected to PC or SSCOM Tool
is not opened. But in that case it is not possible to view the logs on the SSCOM window.

VCOM driver installation is necessary for using SSCOM. (This is only a one time setup

for a new user)

LPC USB port needs to be connected to the PC using a USB cable.

When connected for the first time, since VCOM driver is not installed, LPC is detected as
“USB Serial” in “other devices” in “Device Manager” as shown in Fig 24.
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-
=4 Device Manager

File Action View Help

e B E HE| o B

3 --B Mice and other pointing devices

|>l‘-_:| Monitors

|>l_? MNetwork adapters

55 Ports (COM & LPT)

b 2 Processors

|>L|{>' Security Devices

b ﬁ Smart card readers

|.> ﬁ| Sound, video and game controllers

|_>-c— Storage controllers

[ {8 System devices

4. ﬂ Universal Serial Bus controllers

1l § Generic USB Hub

|l IR = § Generic USE Hub

..... § Generic USB Hub

..... § Generic USB Hub

----- i Intel(R) 7 Series/C216 Chipset Family USB Enhanced Host Controller - 1E26
----- i Intel(R) 7 Series/C216 Chipset Family USB Enhanced Host Controller - 1E2D
----- i Intel(R) USE 3.0 eXtensible Host Controller
----- i Intel(R) USB 3.0 Root Hub

= E Unknown Device |

..... § USB 2.0 MTT Hub

----- i USE Composite Device

----- i USE Composite Device

..... § USB Root Hub

..... § USB Root Hub

m

Fig 24. USB serial in “Device Manager”

That means, there is a need to update the VCOM driver.

To update the driver, right-click on “USB Serial” detected for LPC as shown in Fig 25.

Click “Update Driver Software”.

= Device Manager
File Action View Help
e =B HE =B

E=H ol =

b l,g.n Manitors

¥ Network adapters

Y= Parts (COM & LPT)

n Processors

E Proximity Devices

|1 Security Devices

»,? Smart card readers

¥ Sound, video and game controllers

: - System devices

- H Universal Serial Bus controllers

i Intel(R) USB 3.0 eXtensible Host Controller

a Intel(R) USB 3.0 Root Hub
{__'7‘

- Update Driver Software...
Uninstall

Vv W Y W W W W

[

Scan for hardware changes

Properties

ﬂ USB Composite Device

1

Fig 25. Update driver SW
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Select “Browse my computer for driver software” as shown in Fig 26.

] — =

(&) |l Update Driver Software - Unknown Device

How do you want to search for driver software?

= Search automatically for updated driver software

I Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
| settings.

< Browse my computer for driver software
Locate and install driver software manually.

Cancel

Fig 26. Browse for driver SW

Select the location of VCOM driver for LPC.

The required VCOM driver of the POS application is part of the delivered “PN7462AU
customer support package”. The project can be found in “Software/Use-Case Examples”
folder.

Click “Next” to update the driver.

] — ==

@ Il Update Driver Software - Unknown Device

Browse for driver software on your computer

Search for driver software in this location:

[¥]Include subfolders

< Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

e

Fig 27. Confirm the driver SW
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If the driver update is successful, the LPC is detected as “LPC Virtual COM port”.
In Fig 28, the “COM14" is the “LPC Virtual COM port”.
Select this COM port number when using SSCOM tool.

F:E:n Device Manager [ =& éjj
File Action View Help
€= | FE HE 8 R &S

= IDE ATA/ATAPI controllers -
> ﬁ Imaging devices

» 22 Keyboards

b --!3 Mice and other pointing devices
4 A Monitors

-4 Generic PnP Monitor

..M Generic PnP Monitor

> ¥ Network adapters N
‘._"? Ports (COM & LPT) Use this port
-JZ' ECP Printer Port (LPT)

757 LPC Virtual COM port (COML4) - numberin SSCOM

b 2 Processors Tool to open the

s |12 Security Devices Com port
4 ‘j Smart card readers

m

b -%| Sound, video and game controllers
> 45 Storage controllers
> -JM System devices

5 - i Universal Serial Bus controllers -

Fig 28. LPC Virtual COM port

2.5.1 Working with SSCOM
To use SSCOM Tool, you should run the .exe file of the SSCOM Tool.

The SSCOM tool is part of the delivered “PN7462AU customer support package” and the
project can be found in “Software/Use-Case Examples” folder.

Select the COM port which is allocated for LPC. (Port number is visible in Device
Manager as shown in Fig 28)

UM10951 All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

User manual Rev. 1.1 — 24 January 2017 27 of 43
COMPANY PUBLIC 353611




NXP Semiconductors UM10951

PN7462 Reference POS Application

Ilk SSCOM3.2 (Author: NieXiaoMeng . http:/fwww.mcuSl.com, Email: mcu32. Elﬂléj

"

SendFile | SaveData| Clear ||_ HexDatal

@ Open Com Help WWW. . McUS1.COM EXT

EandRa{115200 = || [ DTR [~ RTS Serial port debug toecl: SSCOM !

Ja ,W T Auth: HieXiaoMenz.
WeAH Z||[}Send leve Get new version: |
StopBi] 1 | |v SendHEX = http: /fwww. meuSl. comf downloadf=scom. rar
Verifyl|Mone || Data input: m Your suggestion. ..
FlowCofMNone || (3000100000
ww.mecuSbl.con |5:0 R:0 COM14 closed 115200bps 8

Fig 29. SCCOM tool
After the POS setup is powered on, click “Open COM”. All logs are displayed on the
SSCOM window.
If there appears any error as shown in Fig 30, this might have one of these reasons:
Either LPC or PN7462AU are not flashed successfully
USB cable is not connected from PC to LPC1769 USB slot
VCOM driver installation was not successful
SPI Jumper Connections are not proper

a > N e

Power is off

[ sscom3Ze @1

Current senal port Error!!!
Check the setting, or choose another port.

Fig 30. Error message

Click “Close COM” when the POS Setup is powered off.

Note:
Each time the POS setup is powered OFF, it is recommended to close the COM port in
the SCCOM tool. Enable it again after the setup is powered on.
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2.6 Setup for running the POS use case demo in standalone mode

In standalone mode, the POS setup starts working as soon it is powered on. There is no
need of LPC Expresso environment while POS use case is running in standalone mode.
The following steps are describing how to use the POS setup in standalone mode.

Step 1: HW setup

The hardware setup is explained in Fig 31 below. In standalone mode, the emulators are
not needed as there is no need to use LPCXpresso IDE while running the POS use case.

Reset button

Fig 31. Board setup in standalone mode

Step 2: Flash PN7462AU and LPC
Program flash of the PN7462AU and LPC as explained in chapter 2.3

Step 3: Reset the PN7462AU
Reset the POS setup by switching off & on the power.

Step 4: Open serial COM

Open the “Serial com Tool” (sscom32E.exe), select the appropriate COM port and click
“OPEN COM”. SSCOM tool is used to display the transaction logs. (SSCOM Setup and
COM port selection are explained in the section 2.5)
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-
i SSCOM3.2 (Author: NieXiaoMeng . httpy//www.meuSLcom, Email: mcu52... alall e

-

-

Dpe:nFileIIFileHm SendFile I SaveIlataI Clear Il- HexDlat sl
C ombum |:|:|r.'|1-4 v[ @' Open Com || Help | WWW. McUB1 .coM EXT
BaudRe]115200 «| [~ DTR [~ RTS Serial port debug tool: SSCOM !

i . Bmth: HieXiaoMeng.
Databi|8 T I Send eve I-IIJD iy i Get new version! |
StopBi 1 bl IF SendHEX I7 Sendew http: ffwww. meuS1. comf download/sscom. rar
Verifyl|Mone | Data input: Tour suggestion. ..

FlowCod Mone || [3000100000

.mcuSl.con|5:0 RO \COM14 closed 115200bps 8 4
[] —

Fig 32. Open serial COM port

Step 5: Tap a CL orinsert a CT card

By placing a CT/CL card the transaction log (Fig 33) is displayed in the SCCOM window
and the LEDs on the PN7462 board light to indicate a successful transaction. The LED
lighting pattern is described in Table 16.
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il SSCOM3.2 (Author: NieXiaoMeng . http://www.mecuS1.com, Email: mcuS2@163.com)2003.6.24 |

~

Get configuration
[CIFFFE 000
[R112

[SW] 90 0

Enable Polling
[CIFFFE 710
[R]

[SW] 90 0

m

INSERT THE CARD. ..

Get Status
[CIFFF& 200
R4

[SW] 90 0

CL CARD DETECTED.... TYPEACARD.....

GetUID

[CIFFF8 C 00

[R] 2F 6D 7F BC

[SW] 90 0

GetATR

[CIFFF8 300

[R] 3B 89 80 1 4A 43 4F 50 32 34 32 52 33 48

[8W] 90 0

SELECT the PPSE directory

[C] 0 A4 4 0 E 32 50 41 59 2E 53 59 53 2E 44 |
OpenFile | [Filel SendFile | Savelata| Clear | Mexlata

Fig 33. Transaction log display

2.7 Setup for running POS use case in debug mode

The POS example can also be used in the debug mode. For the debug mode, the
LPCXpresso environment and emulators should be connected. Following steps describe
the method of running POS example in debug mode.

Step 1: Make necessary hardware setup
The hardware setup is explained in Fig 8.

Note: While running POS application in debug mode, it is necessary to start PN7462AU
first and LPC later.

Step 2: Start PN7462AU in Debug mode

Select “PN7462AU_ex_phExPOS” project in the “Project Explorer” window and click
“Debug” as shown in Fig 34.

Note: Debug build should be selected when the application needs to be run in debug
mode.

All information provided in this document is subject to legal disclaimers. © NXP Semiconductors N.V. 2017. All rights reserved.

Rev. 1.1 — 24 January 2017 31 of 43
353611



NXP Semiconductors UM10951

PN7462 Reference POS Application

(1) Quickstart Panel 3 = g

»

b4 Start here

® Import project(s)

1] Mew project...

|z Build all projects [Debug]

@ Build 'PMN7462AU_ex_phExPos' [Debug]
& Clean 'PN74624U_ex_phExPos' [Debug]

B
< 3t§‘« Debug 'PNT462A1_ex_phExPos' [Debug]
I ——

ﬁt\ Terrminate, Build and Debug 'PMT46280_ex phExPos' [Debug)

53 Edit 'PN7462AU_ex_phExPos’ project settings
(%2 Quick Settings ~

‘@ Export projects to archive (zip)
JE: Export projects and references to archive (zip)

EE'i Import project(s) from XML Description

Fig 34. Debug build

Select the emulator as “LPC-Link2 CMSIS-DAP” shown in Fig 35.

rﬁ —— M’

Connect to emulator: NXP PnTxooom

1 emulator found.
Select the emulator to use

Emulator family Mame Serial number/... Manufacturer

| CMSIS-DAP LPC-LINK2 CMSIS-...  “WMhid#vid_1f.. MNXP Semiconductors

Emulator search options

Remember my selection (for this Launch configuration)

@ [ ok ][ cancal

Fig 35. Select emulator

Now the debugging process restarts and stops when reaching “main()”. Continue the
debugging process by pressing F8 or the “Resume” button (check Fig 36 below).
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}14 Develop - PN7462AU_ex_phExPos/src/phExPos.c - LPCKpresso (=[3] = |
File Edit Source Refactor Mavigate Search Project Run Window Help
i |[®- K- @by m & @R S iEi? i

Hr0-Q-lem - ANE 5 o
m Quick Access @l%clc-*w

o | 45 Debug 2 #liv v =8 |0
0} 4 PMN7462A1_ex_phExPos Debug [C/C++ (NXP Semiconductors) MCU Application] =2
a 2 PN74628U_ex_phExPos.axf [PN7462AU-C3-00 (cortex-m0)] )

E a4 o Thread #1 <main> (Suspended : Breakpoint) B
B = main(] at phExPos.c:188 0x2033e8 0
= s arm-none-eabi-gdb (7.8.0.20150604) =1
phExPos.c 52 | [c] tasks.c phExPos_Clif.c [h] phRtos_RTOS.h » = 0 =

167 Qn

168 /** phExPos entry point for RTOS based. */

169= int main(void)

170 {

171 #ifdef PHFL_ENABLE_STANDBY

/** Configure GPIO 8 for SWD download mode. */

phhalPcr ConfigInput(PH EXPOS CFG SWD DNLD PIN, PH ENABLE, PH DISABLE
phhalPcr_ConfigPuPd(PH_EXPOS_CFG_SWD_DNLD_PIN, PH_DISABLE, PH_EMABLE)D

/** Wait infinitely if Download pin is signaled to support download t
while(PH_REG_TEST BITM_SC{PCR_PADIN REG, PCR_PADIN_REG_PADIN_DWL_REQ |

i
I
#endif
LOG_TXT("BootUp\n");
184 LOG_TXT(__DATE__ "\n");

LOG_TXT(__TIME__ "\n")3

/** Create & initialize system task */
phExPos_SystemTaskInit();

/** Check the Boot reason and post the message to system task OR perfi

4 m I

3
Writable Smart Insert ‘ 188:6 :

| () NXP PN7462AU-C3-00 (PN746...ExPos)

Fig 36. Resume debugging — main()

Step 3: Start Pn7462AU_ex_phExPos_LPC in Debug mode

Select “LPC1769_PN7462AU" project in the “Project Explorer” window and click “Debug”
as shown in Fig 37.

Note: Debug build must be selected when the application needs to be run in debug
mode.
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) Quickstart Panel 52 = B

b4 Start here

>

® Import project(s)
[£] New project...
\mé Build all projects [Debug]
@, Build 'LPC1769_PN67462AL' [Debug]
& Clean 'LPC1769_PN67462AU' [Debug]
pumm—
< %5 Debug 'LPC1769_PNET462AL" [Debug]
—
ﬁ Terrminate, Build and Debug 'LPCITEI_PMET462A1" [Debug]
3 Edit 'LPC1769_PNGET462AL" project settings

@ Quick Settings -

B Export projects to archive (zip)

B Export projects and references to archive izip)

¥ Import project(s) from XML Description

Fig 37. Debug “LPC1769_PN640”

Select the emulator as LPC-Link Probe v1.3 as shown in Fig 38.

r ™
X ==
Connect to emulator: NXP LPC17xx

1 emulator found.
Select the emulator to use

Emulator family MName Serial number/... Manufacturer

| LPC-Link (HID) LPC-Link Probevl.3  HID64HS12 MNXP - LPC-Link

Emulator search options

Remember my selection (for this Launch configuration)

@ ok |[ cancea |

Fig 38. Select the emulator as LPC-Link Probe v1.3

Now the debugging process starts and debugger stops when reaching “main()”. Continue
the debugging process by pressing F8 or the “Resume” button Fig 39.
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. Develop - LPC1769_PN67462AU/src/main.c - LPCXpresso
File Edit 5ource Refactor MNavigate 5earch Project Run Window Help

il | B R~ -0 Q-GN B @2
5 A Debus i

0 4 LPC1769_PN6T7462AU Debug [C/C++ (MNXP Semiconductors) MCU Application]

4 [ LPC1760_PNGT462AL.axf [LPC1769 (cortex-m3)]

E a4 f® Thread #1 <main> (Suspended : Breakpoint]

B = main() at main.c:67 0x23da

g s arm-none-eabi-gdb (7.8.0.20150604)

i

&

@ Welcome [ main.c &2

@

—int main(void)

i Ra

ffuintlé_t whuf_len;
/* Update the system core clock */
SystemCoreClockUpdate();

[y R R

[ Y= A R IV N QR T B R I |

/* Configure P@.22 as cutput for LED usage */
LPC_GPIO@->FIODIR |= LED_MASK;
LPC_GPIOB->FIOSET |= LED MASK;

/*configure USB pins */

Config USB_Pins();

/* Initialise the USB IP, Register all the callbacks required */
UsSB_init();

/* Initialise the FIFO */
VCOM_init();

/* Issue USB Connect command */

Fig 39. Resume debugging — main()

When resumed, LPC sends “Get configuration command” and “Enable Polling”
commands and receives a response from the PN7462AU. The LPC is now waiting for CL
or CT card event.

Step 4: Open serial COM

Open the “Serial com Tool” (sscom32E.exe), select the appropriate COM port and click
“OPEN COM". SSCOM tool is used to display the transaction logs. (SSCOM Setup and
COM port selection are explained in the section 2.5)

Step 5: Tab a contactless card or insert a contact card

When CL card is in the antenna field or CT card is in the card slot, the log messages get
printed on SSCOM as shown in Fig 40 and LEDs light to indicate the status of the
transactions (Table 16).

Note: Breakpoints can be put wherever necessary in the code and working of POS can
be analyzed.
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I-h SSCOM3.2 (Author: NieXiaoMeng . httpy//www.mcu51l.com, Email: mcu52@163.com)2003.6.24

= | B i) |

Fr T | COME TO POS APPLICATIORN s+t

Get configuration
[CIFFF3 000
[R] 12

[SW] 90 0

Enable Polling
[CIFFFB 710
RI]

[SW] 90 0

INSERT THE CARD....

Get Status
[CIFFF8 200
Rl 11

[SW] 90 0

CL CARD DETECTED.... TYPEACARD.....

GetUID
[CIFFFEC OO
[R] 2F 6D 7F BC
[SW] 20 0

GetATR

[CIFFF8 300

[R] 3B 89 80 1 4A 43 4F 50 32 34 32 52 33 4B
[SW] 90 0

SELECT the PPSE directory
[C10 A4 40 E 32 50 41 59 2E 53 59 53 2E 44

OperFile |Fi1eNm SendFile | Sawellata | Clear ||— HexData

Fig 40. Transaction log window

Step 6: Enabling print in the LPCXpresso IDE console (optional)

-~

m

The transaction log can be displayed as well on the LPC debug console when the POS is
running in debug mode. For this, print should be enabled by following the procedure.

¢ Right-click on “LPC1769_PN7462AU” and select “properties”
e Under “properties” go to “C/C++ Build” and select “settings”
e Add a new symbol “CONSOLE_PRINT”
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¥4 Develop - LPC1768_PN67462AU/sre/main.c - LPCXpresso

=

&) New project.

5t Build all projects [Debug]

Fig 41. Add CONSOLE_PRINT symbol

=
File Edit Source Refector MNevigate Search Project Run Window Help
i [ B~ R v -0~ G-[ € = O SIS R P e o [ T PR Quick Access | 5 | (3 Develop
[ Projec... 22 | 2, Periph.. ii Regist.. & Symb.. = 0 [] main.c 52 = 8
4 Properties for LPC1769_PN674624U = ® o
> 5 CMSISv2g
45 L1760 | type filter text Settings - v
» 4 Binarif | b Resource
> & Includ Builders d
4 (8 sic 4 C/Ce+ Build G [Debug [ Active] v] [Manage €
> (= dd Build Variables
> = Ip Environment
> & Pl Lagging ) Tool Settings | & Build steps | " Build Artifact | [its Binary Parsers | @ Eror Parsers|
> B 9 MCU settings -
> [ er Settings 4 ) MCU C Compiler Defined symbols (-} aa 85 &l
> (& m Tool Chain Editor (% Dialect |
> [8 m{| b C/Ce+ General (2 Preprocessor PHFL SYSVNY =
B vel Project References (8 Symbols DEBUG
b = Debu Run/Debug Settings ( Includes __CODE_RED L4
4 (= Relea {8 Optimization _USE_CMSI5=CMSISv2p00_LPC1 Tox
> @ s (2 Debugging
ges
> B L &3 Wamnings 14 Enter Value =)
Bu (2 Miscellaneous
ER (& Architecture Defined symbols (-D)
Bu 4 8 MCU Assembler
ERt 3 General CONSOLE_PRINT| 5
Ly mi (2 Architecture & Headers b
L off B r\f(u Linker ‘ .
[ sol (8 General
3 e uneslmEne
= a1 # Miscellaneous Ance |
« B B
() Quickstart Pai
Tomme| @ H
£ Import projel

When the print on debug console is not requires, remove this symbol from the settings.

Note: Print on debug console is very slow. It is advised to use SSCOM instead of debug
console to view the transaction logs.

2.7.1

Switching between debug and standalone mode

There is no need to change any jumper connection while switching between the debug
mode and standalone mode of the use case.

2.8

How to debug COM port issues

By opening the COM port, the error message in Fig 42 might appear.

-
sscom3Ze

===

Current serial port Error!!!

Check the setting, or choose another port.

Fig 42. COM port error

Reasons for this error might be:

UM10951

Power to the POS setup is OFF

VCOM driver installation was not successful

Problem with the HW setup

USB cable is not connected from PC to LPC USB slot
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e Wrong COM port selected
e LPC or PN7462AU was not flashed successfully

COM port should be closed in SSCOM after the setup is powered OFF. Otherwise the
error shown in Fig 42 occurs or nothing gets printed on SSCOM when the setup is
powered ON. In this case, close the COM port in the SSCOM tool and then reset the
power to the board.

While the POS application running in debug mode open the COM PORT only after
starting both the PN7462AU and the LPC.
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3. Functional behavior in different scenarios

The PN7462AU POS use case example can handle different scenarios of the use case.

3.1 Single contactless card in the field

When a contactless card is into the RF field, the card is detected as long the card is a
type A or type B card. UID, ATR and type of the card is displayed on the output window.
An application present on the card is displayed and the transaction is carried out.

If the card is a non-banking card, it is displayed as a non-banking card. Its type and UID
is displayed.

If the card inserted is a payment card without any supported banking application, then it
is displayed that the card inserted does not have the supported application. UID, ATR
and Type of the card are displayed.

3.2 Multiple contactless cards in the field

If more than one contactless cards are in the field simultaneously, it could be that any
one of the cards may be detected or none of the cards get detected.

3.3 Contact banking card in the slot

When a contact card is inserted in the slot, card is detected if the card is a type A or type
B card. UID, ATR and type of the card are displayed on the output window. An
application present on the card is displayed and transaction is carried out.

If the card is a non-banking card, it is displayed as a non-banking card. Its Type and UID
are displayed.

If the payment card without any supported banking application is inserted, then it is
displayed that the used card does not have the supported application. UID, ATR and type
of the card is displayed

3.4 One contactless card in the field and one contact card in the slot

POS application is designed to handle one card at a time. The POS system detects and
carries out the transaction with the card that is detected first. After the success or the
failure of the transaction, it waits for the removal of the card.
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