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Agenda

Design and implement NFC applications

Session 3, 18th October
The NFC Cockpit: The complete design tool for engineers

» Link with last session
» DPC: Dynamic Power Control
» Parameters to define DPC
» NFC Cockpit
» DPC Configuration
» Correlation test
» Adjust RRx
» DPC calibration
» TX shaping

» Summarize
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Antenna Matching

Asymmetric matching

Tre Smith Ref1U CalSmo

S11
Ch1 Center 13.56 MHz Pwr -10dBm
Date: 1.DEC.2015 15:07:26

4 Knowledge

Span 12 MHz

Symmetric matching

Tre Smith Ref1U CalSmo 1
811

Ch1 Center 13.56 MHz Pwr -10 dBm Span 12 MHz

>a 4.NOV.2015 08:35:56
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Final assembly
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Final antenna tuning measurement results

vna/) - Smith-chart main windor

vna/y 3.1.7 DL2SBA 2015 558. 645Kz
7,59d8

vna/y 3.1.7 DL2SBA 2015 13.558. 6451z
RL  -8,14dB

10.000. 000Kz
Re£=50.040.0i 29.987.085Kz

Start  10.000.000Hz
Re£=50.040.0i Stop  29.987.085Mz




Antenna loading & detuning

chart ms
vna/3 3.1.7

Start  10.000.000Hz
stop 29.987.085Hz




Antenna loading & detuning

vna/3 3.1.7

Rs
Xs

Swr
Mag

DO H

Start  10.000.000Hz
Stop 29.987.085Hz




DPC: DYNAMIC POWER CONTROL




What is DPC?

Dynamic Power Control
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DPC principle
1: Load change - Decreases impedance } ‘
TVDD Increases AGC value
ITVDD 2: AGC value change -> Decreases TVDD setting
3: New TVDD setting > Decreases ITVDD

Decreases power
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DPC gears principle

The PN5180 DPC dynamically measures the AGC value. The default
time interval of this measurement is defined in DPC_TIME re

gister.

It is recommended to leave this interval as defined by default
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strength

DPC gears principle
Field

Gear 0 DPC_THRSH_HIGH
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DPC gears pr

Field

strength

Gear 0 DPC_THRSH_HIGH
Gear 1 DPC_THRSH_HIGH
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inciple

Field
strength

DPC gears pr

DPC_AGC_SHIFT

Gear 1 DPC_THRSH_HIGH
Gear 2 DPC_THRSH_HIGH

Gear 0 DPC_THRSH_HIGH
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DPC gears pr

Field

strength

Ue

Gear 3
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Gear 1 DPC_THRSH_HIGH

Gear 2 DPC_THRSH_HIGH

Gear 0 DPC_THRSH_HIGH
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Inciple

DPC gears pr

Field

strength

Gear 0 DPC_THRSH_HIGH

Gear 1 DPC_THRSH_HIGH

Gear 2 DPC_THRSH_HIGH
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PARAMETERS TO
DEFINE DPC




Parameters to define DPC

1. Number of gears (DPC_AGC_GEAR_LUT_SIZE, 0x81)
- Defines the number of gears (1 Byte)
- Value: 1...15 (decimal)

2. Tx settings per gear (DPC_AGC_GEAR_LUT, 0x82 ... 0x90)
- Defines the output power settings per gear
- Details see next slides

3. AGC HIGH threshold (DPC_THRSH_HIGH, 0x5F ... 0x7C)
- One AGC high threshold (2 Bytes) per gear -> DPC_THRSH_HIGH
- Defines the maximum AGC value per gear

- The DPC switches to the next gear, as soon as AGC Value >
DPC_THRSH_HIGH
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NFC Cockpit
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= i.MX Applications Processors
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APPLICATIONS
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SUPPORT ABOUT

DISCRETE & LOGIC >

= Bipolar Transistors
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= ESD Protection, TVS, Filters
= Logic
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= MIFARE

INTERFACE AND CONNECTIVITY >
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= USB Type-C

MEDIA AND AUDIO PROCESSING >
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SENSORS >
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= CAN/LIN/FlexRay Transceivers
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Microcontrollers and NXP > Identification and Security > NFC and Reader ICs
Processors

NFC and Reader ICs

Discretes and Logic

Identification and Security

. Secutty Technolooy Discover more on NFC Everywhere >

= Secure Authentication and
Anti-Counterfeit Technology
= Secure Car Access
Contact Smart Card
Reader ICs
NFC Technology Hub
NFC Gontroller Solutions
NFC Frontend Solutions
Connected Tag Solutions
Contact Smart Card Reader
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= MIFARE SAMs for Reader
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= HITAG Reader ICs
MIFARE ICS

HITAG Reader ICs
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= Smart Label and Tag ICs
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Interface and Connectivity
Media and Audio Processing

NFC Controller
Power Management Solutions

Connected Tag Solutions

NFC Frontend Solutions
All our frontend solutions
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MIFARE SAMs for
Reader Systems

iV

NFC Frontend Solutions



NFC Cockpit
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NFC Frontend Solutions
| Overview | Products |
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NXP > Idenification and Security > NFC and ReaderICs > NFC Frontend Solutions
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PN5180: High-performance multi-protocol full NFC Forum-compliant frontend

Overview || Documentation | Software & Tools H Buy / Parametrics ” Package / Quality H Training & Support |

Filter By | Show All

Reference Designs (1)
Reference Designs (1)

Hardware Development Toals (1) Point of Sale (POS) Reader Solution
Pointof Sale (PGS) Reader Solution. The SLN-POS-RDR Paint of Sale (POS)

EvaluationDevelopment Boards Reader Solution enables you to quickly add a PCIS- and

and Systems (1)

Software Development Tools (4)

Software (4) Evaluation/Development Boards and Systems (1)

Fiter Software & Tools by PN5180 NFC Frontend Development Kit for POS Terminal Applications
Keyword PN5180 NFC Frontend Development Kit for POS Terminal Applications.

S OM25180FDK i a flexible and easy to use frontend development kit for PNS180.
It

Software (4)

NFC Reader Library - Software support for NFC Frontend selutions
m: Feature complete software supportlibrary for NFC Frontsnd ICs. Designed to give
developers a faster and simpler way to deliver NFC-enabled products.

NFC Reader Library V4.030.00.001627 R1 for PNEV5180B including all
software examples (REV 1.3) @

NFC Reader Library \4.030.00.001627 R1 for PNEV51808 including all software
examples.

[0) 2IP (387 MB) SW3522 8312016
D e

Installer package PN5180 NFC Cockpit 2.3 (REV 1.1)
Installer package PNS 130 NFC Cockpit 2.3,

[D1ZIP (8.4 MB) SW3524 41712016
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NFC Cockpit

Start

Registers/EEProm access

Operation Type Cards | LPCD Secondary Firmware | AWC | Test Signal
[ Sl S Tope A | Typet | Type | 15015692 |
Register address: ® Register Protocol Laver
Layer 14443-3a Load Protocol 1IS014443-A
y o
Bit selection Euy Activate Layer3 Halt -
B 106 kBd/s Load Protocol
~. IO ATOA: (e Acha s |
SAK: Re-Activate L3 | Perform Single/Endless REQA
B @ Single REQA @ Endless REQA
Write Operation .
© Al bits Layer 144434 Inter-REQ: o] ms
i
© Single bit Select a baud rate: [] RFRESET
Activate Layerd ‘ [ Deselect Card | Time-out RFON: lj| ms
) gle REQA
EEPROM Single Byte Access — RF Field Control

o
Data (Dump EEProm| || [ReFieid On| [RFField Off| (R Field Reset

Layer 14443-4: Data Exchange with PICC

Data to be send:

og Monitor

[¥] TXCRC Enable [#] RXCRC Enable SendData |

[20161015 09:55: 0:ServiceFactory: Services for Abend @LPCBOARD-USBO
[20161015 09:55:37]:INFO:EEPROMService_PN5180:Read from EE address:0x14 2bytes Value=00 90
[20161015 09:55:37]:INFO:EEPROMService_PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:37]:INFO:EEPROMService_PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:37]:USER_ALERT:EEPROMService PN5180:

Firmware Major Version: 3
Firmware Minor Version: 4
Firmware Dev Version: 0
Currently using older firmw

Current Version :3.4.0
Latest Versia 0
[20161015 09:55:52]:INFO:EEPROMService_PN5180:Read from EE address:0x34 2bytes Value=AC 20

Card response:

Application Laver

£ || Command GetApplds MF DesFire

Applications on the card:

Abend @LPCBOARD-USB ~

[ closePort | [ softReset | [sccurcupoiade [ help Status:

INFO: Read from EE address:0x17. Value=0x00

e A T




BACKUP EEPROM




NFC Cockpit

Registers/EEProm access Operation Type Cards | LPCD | DPC [ Secondary Firmware [ AWC | Test signal
[ o) [Reaa | CEPROML__ 7 Type A | TypeB | Type F | 15015693 |
Register address: @ Register Protocal Laver
Layer 14443-3a Load Protacol 15014443-A
Bit selection: -
Binary [Activatelayerz | | ot | (weksas =) [(owd protweai |
>~ ATOA:
— SAK;

Perfarm Single/Endless REQA
UID: @) Single REQA ) Endless REQA
Write Operation ’

@ All bits Layer 1444343 Inter-REG: [ o]ms
© Single bit Selectabaudrate;  |106kBd/s  ~ [ RFRESET
[ 4| [ b d | | Time-out REON: : ms

AT
§ gle REQA
EEPROM Single Byte Access Fre] RF Field Control .
Address | 0x00000000| [Read EEPROM ) ] Layer 14443-4: Data Exchange with PICC

Data Write EEPROM Dump EEPm RfField On| |RfField Off| |RfField Reset Data to be send:

Log Monitor TXCRC Enable RXCRC Enable
[20161015 O:ServiceFact ing Services for Abend @LPCBOARD-USBO B

[20161015 09:55:371INFO:EEPROMService PN5180:Read from EE address:0x14 2bytes Value=00 90
[20161015 09:55:371INFO:EEPROMService PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:371INFO:EEPROMService_PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:37):USER_ALERT:EEPROMService PN5180: Command Gethpplds MF DesFire
Firmware Major Veersion: 3

Firmare Minor Version: 2

Firmware Dev Version: 0

Applications on the card:
Currently using older firmw:

Card response:

Application Laver

Current Version : 340
Latest Version : 35,0
[20161015 09:55:52]-INFO:EEPROMService PN5180:Read from EE address:0x34 2bytes Value=AC 20

[Abend @LPCBOARD-USE - | [ ClosePort | [ SoftReset | |

Help Status:  INFO: Read from EE address:0x17. Value=0x00

Leve,
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NFC Cockpit
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3 Please select an XML file to DumpEEProm.,

-

@O- 10 v PN5180_Backups ~ [ %) [ Buscar PN5120 Backups 2|
Organiza? NOSvaCaTpes > @
3¢ Favoritos Nombre

Box Sync
@ Descargas
B Escritorio

i sitios recientes

Fecha de modifica... Tipo

Mingin elemento coincide con el criterio de busqueda.

4 Bibliotecas

= Documentos
=] Imégenes
& Misica

B videos

Type Cards [ LPCD | DPC [ Secondary Firmware | AWC [ Test signal

Type A | TypeB | Type F | 15015693 |

Protocol Laver

Layer 14443-3a

[ Activate Layer3 ] ‘

ATOA:
SAK:

uID:

Layer 14443-4a

Selecta baud rate; | 106 kBd/s -

Activate Layerd |

Current Version : 3.4.0
Latest Version : 35.0

[20161015 09:55:52):INFO:EEPROMService_PN5180:Read from EE address:0x34 2bytes Value=AC 20
[20161015 09:55:52]:INFO:EEPROMService_PN5180:Read from EE address:37 Value=0x05
[20161015 09:55:52]:INFO:EEPROMService_PN5180:Read from EE address:36 Value=0x05
[20161015 09:55:52:INFO:EEPROMService_PN5180:Read from EE address:39 Value=0xF0

[20161015 09:55:52):INFO:EEPROMService_PN5180:Read from EE address:3A Value=0xF0

[20161015 09:55:53]:INFO:EEPROMService_PN5180:Read from EE address:0x17 Value=0x00

[Abend @LpcBOARD-USE | [ ClosePort | [ SoftReset | [secure Upgrae |

Help Status:

ATS:

Layer 14443-4: Data Exchange with PICC

Data to be send:

Load Protocol IS014443-A

(106 kalss

= [ Load Protocol

@ Single REQA
Inter-REQ:

[ RFRESET

Time-out RFON:

Perform Single/Endless REQA

© Endless REQA

—

—r

[¥] TXCRC Enable RXCRC Enable

Card response:

Application Laver

Command GetApplds MF DesFire

GetAppld

Applications on the card:

INFO: Read from EE address:0x17. Value=0x00




NFC Cockpit

Registers/EEProm access Operation Type Cards | LPCD | DPC | Secondary Firmware | AWC | Test Signal
[ ©) EEPROM 2 Type A | TypeB | Type F | 15015693 |
Register address: @ Register Protocol Laver
Layer 14443-33 Load Protocel ISO14443-A
Bit selection:
Activat, '3 Halt -
Binary [acivatetayes | | | [oskeas | [ Load Protocol
e ATOA:
e SAK: Perform Single/Endless REQA
. ® Single REQA ©) Endless REQA

Write Operation ’

) Layer 1444342 Inter-REQ: ms

& Al )

© Single bit Select a baud rate; | 106 kBd/s - [ RFRESET

ot | +Card | Time-out RFON: E ms
- gle REQA

EEPROM Single Byte Access — RF Ficld Contral _ S—

Address Read EEPROM Ly j\\"x ||| Layer 14443-4: Data Exchange with PICC

A
3\
Data Write EEPROM | | [Dump EEProm) H RiFieid On| [RfField OF| (R Field Reset] Data to be send:
l Log Monitor

TXCRC Enable RXCRC Enable
[20161015 09:55:52]:INFO:EEPROMServi

> PN5180:Read from EE address:39 Value=0xF0

[20161015 09:55:52]:INFO:EEPROMSer :_PN5180:Read from EE address:3A Value=0xF0

[20161015 09:55:53]:INFO:EEPROMService_PN5180:Read from EE address:0x17 Value=0x00

[20161015 10:06:22]:USER_ALERT:EEPROMService_PN5180:This operation may take longer Please be patient

[20161015 10:06:31]:INFO:EEPROMService_PN5180:Read from EE address:0x00 22bytes Value=00 00 00 00 0001 7C0A 410A 39
E2 4EB62246 04030403 0090

Card response:

Application Laver

Command GetApplds MF DesFire

[20161015 10:06:311INFO:EEPROMService PN5180:Read from EE address:0x16 67bytes Value=01 00 C4 09 01003851 D302 58 Gethpplds
El E00220E2 A2826001 E2026464 02010301 0005AC20 050501F0 FOO30A04 00104200 AABBCC60 O1FE ‘Applications on the card:
0114 01149811 14081008 48428485 DOFF 00

[20161015 10:06:31:INFO:EEPROMService_PN5180:Read from EE address:0x59 127bytes Value=01 20 4E F4 40 25 6B 01 650168

01 6E016601 63015001 4E019001 ADODOA700 9E009600 87004A00 00000005 O3FOF7FO FSFIFOF2 FAF6
9666 46362616 B883AZ61 90010D %1 93070891 99080091 9%A01791 FI400092 BI1000A2 9B 2000 AZ
E9400092 9A080092 FI800093 904708 A7 99070897 99080097 99301700 00000000 00000000 000000  ~

[Abend @LpcBoARD-USE +| [ ClosePort | [ SoftReset | |

Help Status:

INFO: Read from EE address:0x59 127bytes. Value=0120 4EF4 40256801 65016801 6E 01660

Leve,
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NFC Cockpit
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Type Cards | LBCD | DPC [ Secondary Firmware | AWC [ Test Signal

1 Please select an XML file to LoadEeprom.
—
@U /). » PN5180_Backups ~ [ 43 | [feuscar PNi5120 Backups )
Organizal Noevs e &l @
B Escritorio “  Nombre : Fecha de modifica.. Tipo
2l Sitios recientes =
‘ | EEPROMBackup 15/10/2016 10:06 Documento XML
[ Bibliotecas
@ Documentos
[ Imégenes
! Musica
£ videos
IQ Grupe en el hogar
18 Equipo
& os()
~ AN n | D
MNembre: EEPROMBackup v |XML - N
ook
0A 39

E2 4EB62246 04030403 0090
[20161015 10:06:31]:INFO:EEPROMService_PN5180:Read from EE address:0x16 67bytes Value=01 00 C4 09 01 00 3&
El E0O0220E2 A2826001 E2026464 02010301 0005AC20 050501F0 FOO30A04 00104200 AABB
0114 01149811 14081008 48428485 DOFFO0

[20161015 10:06:31]:INFO:EEPROMService_PN5180:Read from EE address:0x59 127bytes Value=01 20 4E F4 40 2568 01 65 0168

01 6E016601 63015001 4E019001 ADOOA700 9E009600 87004A00 00000005 O3FIF7FO F5F7FOF2 FAF6
9666 46362616 B383ASG1 90010D91 99070891 99080091 99A01791 FI400092 BI 1000A2 9B 2000 A2
E9400092 9A 080092 FI800093 904708 A7 99070897 99080097 99301700 00000000 00000000 000000  ~

D3 0258
60 01 FE

Type A | Type8 | Type F [ 15015693 |

Protocol Laver

Layer 14443-3a Load Protocol 1ISO14443-4
(Actvatetayer | [ x| [106kBdis ][ Load Protocol
ATOA:
SAK: Perform Single/Endless REQA
- ® Single REQA ©) Endless REQA
Layer 14443-4a Inter-REQ: E ms
Select a baud rate; | 106 kBd/s - [C] RFRESET

| Time-out RFON:

ATS: Single REQA

Layer 14443-4: Data Exchange with PICC

clayerd | | D

—

Data to be send:

[¥] TXCRC Enable RXCRC Enable

Card response:

Application Laver

Command GetApplds MF DesFire

Gethppld

Applications on the card:

|Abend @LPCBOARD-USE - | [ ClosePort | [ SoftReset ] [secure Upg

Help Status:  INFO: Read from EE address:0x59 127bytes. Value=01 20 4EF4 40256B01 65016801 6E01660




NFC Cockpit
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Bit selection:

Binary

-

Write Operation

@ All bits
© Single bit

EEPROM Single Byte Access RF Field Control

[20161015 09:55:37]:INFO:EEPROMService_PN5180:Read from EE address:0x14 2bytes Value=00 90
[20161015 09:55:37]:INFO:EEPROMService_PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:37]:INFO:EEPROMService_PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:37]:USER_ALERT:EEPROMService PN5180:

Firmware Major Version: 3
Firmware Minor Version: 4
Firmware Dev Version: 0
Currently using older firmw

Current Version : 3.4.0
Latest Versia 0
[20161015 09:55:52]:INFO:EEPROMService_PN5180:Read from EE address:0x34 2bytes Value=AC 20

T
Address | 0x00000000| |Read EEPROM - |
y
Data Write EEPROM| | | [Dump EEProm)| IRf Field On] [Rf Field Oﬂ‘] [Rf Field Rasetl
Log Menitor
[20161015 0:ServiceFactor Services for Abend @LPCBOARD-USBO -

Protocal Laver

Registers/EEProm access Operation Type Cards | LPCD | DPC | Secondary Firmware | AWC | Test signal
[ o) [Reas | CEPROMI__ 7 Type A | TypeB | Type F | 15015693 |
Register address: @ Register

Layer 1444333 Load Protocol 15014443-A
[ Activate Layer3 | | | [ioskeais =) [ Load Protocol |
ATOA:
SAK: Perform Single/Endless REQA
WIES @ Single REQA @ Endless REQA
Layer 14443-4a Inter-REQ: [ oms
Selecta baud rate: | 106 kBdfs = [] RFRESET

Layer 14443-4: Data Exchange with PICC

Time-out RFON:

Single REQA

—

Data to be send:
TXCRC Enable RXCRC Enable

Card response:

Application Laver

Command GetApplds MF DesFire

Applications on the card:

[#bend @tpceoarD-USE | [ ClosePort | [ SoftReset | s

[ e

Status:

INFO: Read from EE address:0x17. Value=0x00
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NFC Cockpit

Prerequisites
1.  “Symmetrical” antenna tuning (to e.g. 20QQ) DONE
2. Ensure a good correlation between AGC & ITVDD

3. Adjust RRx to achieve
- AGC value = appr. 300dec unloaded (full NFC)
« AGC value = appr. 600dec unloaded (pure Reader mode)

Define
1. Number of gears (e.g. 5 seems to be good for standard EMVCo POS)
2. Tx settings per gear (DPC_AGC_GEAR_LUT)
3. ITVDD switch (e.g. 205mA)

31 Knowledge
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NFC Cockpit

Precondition for DPC:

- Linear link between AGC value and
ITVDD current

- Requires “symmetric” antenna matching
and LO > Lant/2

33 Knowledge

Max 250 mA

Predicted |

current

A
ltvpp current

Linearization curve

|-

Observed AGC value

AGC value

h
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NFC Cockpit
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NFC Cockpit
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'{ Performs Load Protocol for ISOTA443-A for the selected baudra

LoarRensasalisaiatds n

[ 106 kBalss ] Lli;ad Protocol |

Data [Dump EEProm| || [RéfieldOn|  [RfField OF [Rf Field Reset|

Log Menitor

Registers/EEProm access Operation Type Cards | LPCD | DPC I Secondary Firmware | AWC | Test Signal
( < [ Rea | CEEROMI_ 7 Type A | Type 8 | Type £ | 15015693 |
Register address: © Register Protocol Laver
Layer 14443-3a3
Bit selection:
1t selection [ Activate Layer3 | | |
Binary
\\\ ATOA:
SAK:
UID:
Write Operatian
Layer 14443-0a
@ Al bits
@ Single bit Select a baud rate: 106 kBd/s "
(Aeeized] [ |
- ATS:
EEPROM Single Byte Access L EEProm RF Field Control
Address Read EEPROM|

m Layer 14443-4: Data Exchange with PICC

@rSingle REQA. T Endless REQA

Inter-REQ: [ oms

[ RFRESET

Time-out RFON: lj| ms
Single REQA

Data to be send:

[¥] TXCRC Enable RXCRC Enable

[20161015 09:55:36]:INFO:ServiceFactory:Generating Services for Abend @LPCBOARD-USBO

[20161015 09:55:37]:INFO:EEPROMService_PN5180:Read from EE address:0x14 2bytes Value=00 90
[20161015 09:55:37]:INFO:EEPROM! i d from EE 12 2bytes Value=04 03

[20161015 09:55:37]:INFO:EEPROMServi d from EE 12 2bytes Value=04 03

[20161015 09:55:37]:USER_ALERT:EEPROMService_PN5180:
Firmware Major Versicn: 3
Firmware Minor Version: 4
Firmware Dev Version: 0
Currently using older firmware!

Current Version : 340
Latest Version

[20161015 09:55:52]:INFO:EEPROMService_PN5180:Read from EE address:0x34 2bytes Value=AC 20

Card response:

Application Laver

Command GetApplds MF DesFire

GetApplds

Applications on the card:

[Abend @LPCBOARD-USE - | [ ClosePort | [ SoftReset | [s

Help

Status:

INFO: Read from EE address:0x17. Value=0x00




NFC Cockpit

Leve,
Mobile *
36 Kr?m;ileedge

Registers/EEProm access Operation Type Cards | LPCD | DPC [ Secondary Firmware [ AWC | Test signal
( <) [ Read | ©EERROM 7 Type A | Type8 | Type F | 15015693 |
Register address: ® Register

Protocol Laver

Layer 14443-3a

Write Operation

@ Al bits
© Single bit

Load Protocol ISQ14443-A
Bit selection: -
B;r:: o [ Activate Layer3 | | | ([oskeass =) [[ioadProtocol |
T~ ATOA: [
SAK:

Perform Single/Endless REQA
D @ Single REQA (@ Endless REQA

Layer 14443-4a Inter-REQ: [ o]ms
Selecta baud rate; | 106 kBd/s = [ RFRESET

| Time-out RFON: ljl ms

EEPROM Single Byte Access e RE Field Control
Address | 0:00000000] [Read EEPROM

Data Dump EcPron | || [RfFisiaOn| [RiFeld OFf R ek Reset

E Single REQA
Y

[ ] ] Layer 14443-4: Data Exchange with PICC
y

Data to be send:

[20161015 09:55:37):INFO:EEPROMService_PN5180:Read from EE address:0x14 2bytes Value=00 90
[20161015 09:55:37]:INFO:EEPROMSer :_PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:37:INFO:EEPROMService_PN5180:Read from EE address:0x12 2bytes Value=04 03
[20161015 09:55:37]:USER_ALERT:EEPROMService_PN5180:

Firmware Major Version: 3
Firmware Minor Version: 4
Firmware Dev Version: 0
Currently using older firmware!

Current Version : 3.4.0
Latest Version: 3.5.0
[20161015 09:55:52):INFO:EEPROMService_PN5180:Read from EE address:0x34 2bytes Value=AC 20

" g
Log Monitor
[20161015 09:55: O:ServiceFactor ing Services for Abend @LPCBOARD-USBO <

TXCRC Enable RXCRC Enable

Card response:

Application Laver

[

Command GetApplds MF DesFire

GetApplds

Applications on the card:

[Abend @LPceoARD-USE - | [ ClosePort | [ _SoftReset | [s=

[ Hep

Status:

INFO: Read from EE address:0x17. Value=0x00




NFC Cockpit

Type Cards | LPCD | DPC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

ACG vs ITVDD
ITVDD unloaded 184 mA Number of Loading Case! (2 ~]
>
ITVDD Step Size 10|(0to 20]  AGC Value:
ITVDD Max 230 mA Current ITVDD: mA

[ Start Loading l Save AGC Value ]

AGC Values In Hex and Dec for each Loading Case

N

Note: [TVDD and ITVDDMax value ranges from 0 to 250 Export AGC Value

o te
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NFC Cockpit

Type Cards | LPCD | DPC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |

Mébile
38 Kr?m;dleedge




NFC Cockpit

Mobile *.
39 Iﬂérg)o\;d[edge

Type Cards | LPCD| CPC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |

ACGvsITVDD

ITVDD Step Size

ITVDD Max ma Current [TVDD:

ITVDD unloaded méA Number of Loading Cases |2

(0to 20)  AGC Value: 0x00000145

mh

[ Stop Loading l

[ Save AGC Value

AGC Values In Hex and Dec for each Loading Case

AGC Value :0:00000146.
Current ITVDD :0:000000C2

Aceptar

Note: ITVDD and ITVDDMax value ranges from 0 to 250

Export AGC Value




NFC Cockpit

Mobile °
40 Iﬂérg)o\;dlpedge

Load 1 . Ref P I CC | Type Cards | LPCD | DPC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |

ACG ws ITVDD

[TVDD unloaded

Number of Loading Cases

IMVEDStepSize | 10]0t020)  AGC Value: 0x00000153

IMVDD Max Current ITVDD:

mi

[ Stop Loading ]

[ Save AGC Value

AGC Values In Hex and Dec for each Loading Case

]

AGC Value :0x00000152.
Current ITVDD :0x000000CC

Aceptar !
ﬁl

Mote: ITZVDD and ITVDDMax value ranges from O to 250

Export AGC Value




NFC Cockpit

Type Cards | LPCD| DPC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |

ACGvsITVDD
ITVDD unloaded mi Number of Loading Cases |2

(0to 20) AGC Value: (x00000160

ITVDD Step Size

ITVDD Max mA Current TVDD: mh

[ Stop Loading l [ Save AGC Value

AGC Values In Hex and Dec for each Loading Case

S

AGC Value :0:00000160.
Current ITVDD :0:000000D6

Aceptar
ﬁl

Note: ITVDD and ITVDDMax value ranges from 0 to 250 Export AGC Value

Mobile °
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NFC Cockpit

Type Cards | LPCD| CPC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |

ACG vsITVDD
ITVDD unloaded méA Number of Loading Cases

VDD Step Size | 10]0t020)  AGC Value: 0,00000168

ITVDD Max ma Current TVDD: ma

[ Stop Loading l [ Save AGC Value

AGC Values In Hex and Dec for each Loading Case

S

AGC Value :0:0000016D.
Current ITVDD :0x000000E0

Aceptar

Note: ITVDD and ITVDDMax value ranges from 0 to 250 Export AGC Value

Mobile °
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NFC Cockpit

Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
VDD StepSize | 10](0t020)  AGCValue: (0+0000017D

Current ITVDD: mi

IMVDD Max

[ Stop Loading ] [ Save AGC Value

AGC Values In Hex and Dec for each Loading Case

=]

AGC Value :0:0000017C.
Current ITVDD :0:000000E4

Aceptar 1
ﬁl

Mote: ITZVDD and ITVDDMax value ranges from O to 250 Export AGC Value

Mobile °
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NFC Cockpit

Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
IVEDStepSize | 10]0t020)  AGC Value: 0x0000017C

Current ITVDD: mi

IMVDD Max

[ Stop Loading ] [ Save AGC Value

AGC Values In Hex and Dec for each Loading Case

[Mvdd RefPICCA RAPICCA

184 326
194 338
204 352
214 365
224 380

Mote: ITZVDD and ITVDDMax value ranges from O to 250 Export AGC Value

Mobile °
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NFC Cockpit

Type Cards | LPCD | DPC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |

ey
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NFC Cockpit

Mobile °
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Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
IVED StepSize | 10]0t020)  AGC Value: 0x00000140

Current ITVDD: mi

IMVDD Max

[ Stop Loading ] [ Save AGC Value ]

AGC Values In Hex and Dec for each Loading Case

»
Mvdd  RefPICCA RefPICCA o]
184 326

194 338 AGC Value 1000000141,

204 352 Current ITVDD :0:000000C2

214 355

224 380

Mote: ITZVDD and ITVDDMax value ranges from O to 250 Export AGC Value




NFC Cockpit

Load 2: P hone | Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
VDD StepSize | 10](0t020)  AGC Value: (0x00000144

Current ITVDD: mi

IMVDD Max

[ Stop Loading ] [ Save AGC Value ]

AGC Values In Hex and Dec for each Loading Case

===

[Mvdd RefPICCA RefPICCA

184 226
194 338 AGC Value :0x0000014B.
204 352 Current ITVDD :0:000000CC
214 265

224 380

Aceptar |

—————————

Mote: ITZVDD and ITVDDMax value ranges from O to 250 Export AGC Value

47

[
L



NFC Cockpit

Mobile °
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Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
IVEDStepSize | 10]0t020)  AGC Value: 0x00000158

Current ITVDD: mi

IMVDD Max

[ Stop Loading ] [ Save AGC Value ]

AGC Values In Hex and Dec for each Loading Case

===

[Mvdd RefPICCA RefPICCA

184 326
194 338 AGC Value :0x0000015C.
204 352 Current ITVDD :0x000000D6
214 365

224 380

Aceptar I

———————

Mote: ITZVDD and ITVDDMax value ranges from O to 250 Export AGC Value




NFC Cockpit

Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
IVED StepSize | 10]0t020)  AGC Value: 0x00000L6E

Current ITVDD: mi

IMVDD Max

[ Stop Loading ] [ Save AGC Value ]

AGC Values In Hex and Dec for each Loading Case

-
Mvdd  RefPICCA RefPICCA [
184 326
194 338 AGC Value (0:0000016C.
204 352 Current ITVDD :0:000000E0
214 365
224 380
—

Mote: ITZVDD and ITVDDMax value ranges from O to 250 Export AGC Value

Mobile °
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NFC Cockpit

Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
IVEDStepSize | 10]0t020)  AGC Value: 0x0000017C

Current ITVDD: mi

IMVDD Max

[ Stop Loading ] [ Save AGC Value ]

AGC Values In Hex and Dec for each Loading Case

-

[Mvdd RefPICCA RefPICCA

184 326
194 338 AGC Value :0x0000017F,
204 352 Current ITVDD :0x000000EA
214 365

224 380

Aceptar l

Mote: ITZVDD and ITVDDMax value ranges from O to 250 Export AGC Value

Mobile °
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NFC Cockpit

Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim |
ACG vs ITVDD

[TVDD unloaded Number of Loading Cases
IMVED StepSize | 10]0t020)  AGC Value: 0x00000L7F

Current ITVDD: mi

IMVDD Max

[ Start Loading ] [ Save AGC Value

AGC Values In Hex and Dec for each Loading Case

[Mvdd RefPICCA RefPICCA PhoneAg: Phonelg

184 326 T
194 338 RN
204 352 EED
214 365 e
224 380 N E:]

Mote: ITVDD and ITVDDMax value ranges from 0 to 250 Export AGC Value

Mobile °
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NFC Cockpit

Correlation test

Correlation Tests

oK

ITVOD (ma)
EESEEEEERDE

g

310 320 330 340 350 360 370 380 350
AGC

—a—Ref PICC AGCinDec  —e—Phone AGC in Dec

ITVDD RefPICCAGC in Dec RefPICC AGCin Hex Phone AGCin Dec Phone AGCin Hex

134 326 0x0146 321 0x0141
134 338 0x0152 331 0x014B
204 352 0x0160 348 0x015C
214 365 0x016D 364 0x016C
224 380 0x017C 383 0x017F

AL
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NFC Cockpit

Prereguisites
1. “Symmetrical” antenna tuning (to e.g. 20Q) DONE
2. Ensure a good correlation between AGC & ITVDD DONE
3. Adjust RRx to achieve
- AGC value = appr. 300dec unloaded (full NFC)
« AGC value = appr. 600dec unloaded (pure Reader mode)

Define
1. Number of gears (e.g. 5 seems to be good for standard EMVCo POS)
2. Tx settings per gear (DPC_AGC_GEAR_LUT)
3. ITVDD switch (e.g. 205mA)

53 Knowledge
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NFC Cockpit

(|Type Cards | LPCD | DPC | EMVCo Loopback [ AWC |

CORRELATION TEST | DPC Calibration

ACG vs ITVDD

ITVDD unloaded mA Number of Loading Cases |2 v|
ITVDD Step Size fO t020)  AGC Value: 0x017A  Hex

H i
: : ITVDD Max mA CurrentTTVDD: 224 ma
1 Fa ci5 || 82pF i 3
— = EMATCHING = ey
1 h 1
1 - h 1 -
' por) R30S ——— TED i '
—® o0 et E E ANTEN NA E [ Start Loading | [ Save AGC Value
H 2l |z ca07 SpF i AGC Values In Hex and Dec for each Loading Case
; =7 :
i i
i (=T “ - E | VDD Ref PICC . Ref PICC, Phone AC Phone AC
E | - E 184 324 Ox0144  |332 0x014C
i "|_ 5 H 194 340 0x0134  |330 0x014A
i
— (2 turns) < ' 204 351 0x015F  [348 0x015C
i J_ H 214 365 0x016D  |363 0x0168
ca1g q
H —_— i 224 382 0x017E |378 0x017A
: 33pF 1
L @ ca18 || 18k i
H o| s ci20 SF E
1 g2l IF H
- RIT (= TED i
T B !
A L T T T T e e b | T TR N
' =

Note: ITVDD and ITVDDMax value ranges from 0 to 250 Export AGC Value‘
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NFC Cockpit

Prereguisites
1. “Symmetrical” antenna tuning (to e.g. 20Q) DONE
2. Ensure a good correlation between AGC & ITVDD DONE
3. Adjust RRx to achieve
- AGC value = appr. 300dec unloaded (full NFC) DONE
« AGC value = appr. 600dec unloaded (pure Reader mode)

Define
1. Number of gears (e.g. 5 seems to be good for standard EMVCo POS)
2. Tx settings per gear (DPC_AGC_GEAR_LUT)
3. ITVDD switch (e.g. 205mA)

56 Knowledge
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NFC Cockpit

Prereguisites
1.  “Symmetrical” antenna tuning (to e.g. 20QQ) DONE
2. Ensure a good correlation between AGC & ITVDD DONE

3. Adjust RRx to achieve
« AGC value = appr. 300dec unloaded (full NFC) DONE
« AGC value = appr. 600dec unloaded (pure Reader mode)

Define

1. Number of gears (e.g. 5 seems to be good for standard EMVCo POS)
2. Tx settings per gear (DPC_AGC_GEAR_LUT)
3. ITVDD switch (e.g. 205mA)

o te
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NFC Cockpit
DPC Calibration

Gear # |[EEPROM |TX power setting |Driver voltage ebeecesialigcn] O°C |ieconianbimmernhaitic]des Sie)
(hex) v) il DpC AGC GEAR LUT SIZE, 0x81
Ox1 or e E [l Clear G Seﬂ'
CO e
; ﬁ ::; j?z Gear Number Gear Tx Setting Agc Value In Dacimal  Agc Value In Hex
3 0x85 F5 45 i
4 0x86 F7 40 > (DPC_AGC_GEAR_LUT, 0x82 ...
5 0x87 FO 2385 0x90)
b 0x88 F2 275
7 0x89 F4 25
a8 0x8A F6 20
9 0x8B 96 20
1{] uxﬂc 66 2D Start Calibration L []TVDD Lirnit Gearl [Updahe Gear AGC
11 0x8D 46 20
12 0x8E 36 20
13 |oxsF 26 20
14 0x90 16 20

AL
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NFC Cockpit

60

Mobile °
Knowledge

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears

ITVDD Limit [ 2u]ma

AGC Value:

[Tl Clear Gear AGC Threshold values
[C] Clear Gear TX Settings

Clear Gear Values

Gear Number Gear Tx Setting Agc Value In Decimal  Agc Value In Hex

1 Fa
2 F7
3 FO

| stop Calibration | |rrv[9 Limit Gear |Update Gear AGC

10 mA




NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears [Tl Clear Gear AGC Threshold values

ITVDD Limit mA [C] Clear Gear TX Settings
AGC Value: Clear Gear Values

Gear Tx Setting  Agc Value In Decimal  Agc Value In Hex

Gear Number

1 Fg
2 F7
3 FO

210 mA

Stop Calibration | |ITV[‘S Limit Gear |Updale Gear AGC

61 Knowledge
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears — 3 - [Pl lear Gear AGE Threchald yahy
ITVDD Limit Information
AGC Value:

CeanbiupbeniiCer Gear with Tx5ettings = 0xF9

1 e Gear AGCValue =365

§ ; ITVDD Limit value = 210

Aceptar !

)

Stop Calibration | |ITV[‘S Limit Gear |Updale Gear AGC

62 Knowledge
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears [Tl Clear Gear AGC Threshold values

ITVDD Limit mA [C] Clear Gear TX Settings
AGC Value: Clear Gear Values

Gear Number Gear Tx Setting Agc Value In Decimal  Agc Value In Hex
1 Fg 365

2 F7

3 FO

Stop Calibration | |ITV[‘S Limit Gear |Updale Gear AGC

63 Knowledge
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears [Tl Clear Gear AGC Threshold values

ITVDD Limit mA [C] Clear Gear TX Settings
AGC Value: Clear Gear Values

Gear Number Gear Tx Setting Agc Value In Decimal  Agc Value In Hex
1 Fg 365

2 F7

3 FO

210 mA

Stop Calibration | |ITVTS Limit Gear |Updale Gear AGC

6
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number ofGearsr 3 - [l Clear Gear AGC Threchold walue:
TTVDD Limit Information
AGC Value:
Gear Number | Ge: Gear with TxSettings = OxF7 .
; 2' Gear AGCValue =360 |
3 o ITVDD Limit value = 210

Aceptar :

J

Stop Calibration | |ITVTS Limit Gear |Updal.: Gear AGC

Mobile *.
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears [Tl Clear Gear AGC Threshold values

ITVDD Limit mA [C] Clear Gear TX Settings
AGC Value: Clear Gear Values

Gear Number Gear Tx Setting Agc Value In Decimal  Agc Value In Hex
1 Fg 365
2 F7 360
3 FO
0 mA

Stop Calibration | |ITVTS Limit Gear |Updale Gear AGC

MG
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears [Tl Clear Gear AGC Threshold values

ITVDD Limit mA [C] Clear Gear TX Settings
AGC Value: Clear Gear Values

Gear Number Gear Tx Setting Agc Value In Decimal  Agc Value In Hex
1 Fg 365

2 F7 360

3 FO

210 mA

Stop Calibration | |ITVTS Limit Gear |Updale Gear AGC

6
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim

Number of Gears - E] ' [Ml flazr Gaar AGE Theachald e
ITVDD Limit Information
AGC Value:

SeaghiumbegiiCe Gear with TxSettings = 0xF)

E i Gear AGCValue =361

: "1 ITVDD Limit value = 210

Aceptar :

)

Stop Calibration | |ITVTS Limit Gear |Updal.: Gear AGC

Mobile *.
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim
Number of Gears [Tl Clear Gear AGC Threshold values

ITVDD Limit mA [C] Clear Gear TX Settings
AGC Value: Clear Gear Values

Gear Number Gear Tx Setting Agc Value In Decimal  Adc Value In Hex
1 Fg 365
2 F7 360
3 FO 361

Stop Calibration | |ITV[‘S Limit Gear |Updale Gear AGC

69 Knowledge
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NFC Cockpit

| Type Cards | LPCD | CeC | Secondary Firmware | AWC | Test Signal

CORRELATION TEST | DPC Calibration | DPC Trim
[Tl Clear Gear AGC Threshold values

Number of Gears
[C] Clear Gear TX Settings

ITVDD Limit [ 210jma
Clear Gear Values

AGC Value:
Gear Number Gear Tx Setting Agc Value In Decimal  Agc Value In Hex
1 Fa | 385 |
2 ===
3

EEPROM updated with AGC values

Aceptar J

Stop Calibration | |ITVTS Limit Gear |Updale Gear AGC

6
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NFC Cockpit

Prereguisites
1.  “Symmetrical” antenna tuning (to e.g. 20QQ) DONE
2. Ensure a good correlation between AGC & ITVDD DONE

3. Adjust RRx to achieve
« AGC value = appr. 300dec unloaded (full NFC) DONE
« AGC value = appr. 600dec unloaded (pure Reader mode)

Define
1. Number of gears (e.g. 5 seems to be good for standard EMVCo POS)

2. Tx settings per gear (DPC_AGC_GEAR_LUT)
3. ITVDD switch (e.g. 205mA)

Mobile -
71 Qkﬁo\;dlcedge
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TX SHAPING




NFC Cockpit
TX shaping

Reference PICC Wave shape test signal

Variable operating distance

TX1 or TX2 output

\\ > Tx envelope (optional)
73 EEENE m




NFC Cockpit




NFC Cockpit

Leve,
Mobile *
75 Kr?m;ileedge

Registers/EEProm access Operation Type Cards | LPCD | DPC [ Secondary Firmware [ AWC | Test Signal
[ v) [ Read | ©FEERROM L Test Signal Control
Register address: ® Register Enable Test Signal
AUXL
@ Analog @ Digital
Bit selection:
1t selection Cutput TX envelope
Binary
oy p p
~ N e TOIRD
@ Analog Timer group:
Write Oy 13,56 MHz Clock is put out
nite Operation Running flag of timer T0
® All bits Expiration flag of timer TO
© Single bit 1RQ Running flag of timer TL
© Analog Expiration flag of timer T1
Running flag of timer T2
Expiration flag of timer T2
} Cardmode protecol group:
EEPROM Single Byte Access Load EEProm RF Field Control — GPID1 13,56 MHz Clock is put out
Address | 0x00000000] [Read EEPROM m B | Caniog Synchranized clack-fail signal
- Flag indicating that 1SO/IEC14443-Type A (Miller) was detected
Data Wiite EEPROM| | | (Dump EEProm| || [Rf Field On|  [RfField Gff| (R Field Reset] Flag indicating that FeliCa 212kBd (Manchester) was detected
Flag indicating that FeliCa 424kBd (Manchester) was detected
Log Monitor
[20161015 10:06:22]:USER_ALERT:EEPROMService_PN5180:This operation may take longer Please be patient p
[20161015 10:06:31):INFO:EEPROMService_PN5180:Read from EE address:0x00 22bytes Value=00 00 00 00 0001 7COA 410A 39
E2 4EB62246 04030403 0090
[20161015 10:06:31:INFO:EEPROMService_PN5180:Read from EE addressi0x16 67bytes Value=01 00 C409 01003851 D3 0258
El E00220E2 A2826001 E2026464 02010301 0005AC20 05050LF0 FOO030A04 00104200 AABBCCG60 01FE
0114 01149811 14081008 48428485 DOFFO00
[20161015 10:06:31:INFO:EEPROMService_PN5180:Read from EE addressi0x59 127bytes Value=01 20 4E F4 40 25 6801 65 01 68
01 6E016601 63015D01 4E019001 ADOOA700 OE009600 87004A00 00000005 03FIF7FO FSFIFOF2 FAF6
9666 46362616 BEBSAS61 00010D 91 99070891 99080091 99A01791 FO 400092 BY1000A2 9B 2000 A2
E9400092 9A080092 FI800093 904708A7 99070897 99080097 99301700 00000000 00000000 000000
[20161015 10:09:44):INFO:EEPROMService_PN5180:Done loading EEPROM
[20161015 10:19:53):INFO:EEPROMService_PN5180:Read from EE address:0x17 Value=0x00
|Abend @PcROARD-USB - | [ Close Port ] [ Soft Reset ] [secure U Help Status:  WARN: TestBusViewModel is Re-acquiring TestBus




NFC Cockpit

NXP NFC Cockpit v3.2.0

Registers/EEProm access Operation Type Cards | LCD | DPC | Secondary Firmware | AWC | Test Signal
o [ Read | ©EPROML 7 Test Signal Contral
Register address: @ Register
AUXL
) © Analog @ Digital
Bit selection: [ Output TX envelape -
Binary
T N ey
@ Analog © Digital
Write Operation -
@ All bits
© Single bit RQ
© Analog @ Digital
[ ™

EEPROM Single Byte Access = RF Field Control - —
===\ =
Data (Dump EEProm] || [RiFicid On|  [RiField Off| [ Field Reset] (

Log Monitor

[20161015 10:06:22]:USER_ALERT:EEPROMService_PN5180:This operation may take longer Please be patient

[20161015 10:06:31]:INFO:EEPROMService_PN5180:Read from EE address:0x00 22bytes Value=00 00 00 00 00017C 0A 410A 39
E2 4EB6 2246 04030403 0090

[20161015 10:06:31]:INFO:EEPROMService_PN53180:Read from EE address:0x16 67bytes Value=01 00 C409 01003851 D3 0258
El ED0220E2 A2826001 E2026464 02010301 0005AC20 050501F0 FOO30A04 00104200 AABBCCH0 01FE
0114 01149811 14081008 4B428485 DOFF00
[20161015 10:06:31]:INFO:EEPROMService_PN5180:Read from EE address:0x59 127bytes Value=01 20 4E F4 40 256B 01 65 0168
01 6E016601 63015001 4E01%001 ADOOA7Q0 9EO09600 87004A00 00000005 03FIFTFO FSF7FOF2 F4F6
9666 46362616 BE8EAB61 90010D91 99070891 99080091 99A01791 F9400092 BI1000AZ 9B 2000 A2
E9400092 9A 080092 F9800093 904708A7 99070897 99080097 99301700 00000000 00000000 000000
[20161015 10:09:44]:INFO:EEPROMService_ PN5180:Done loading EEPROM
[20161015 10:19:53]:INFO:EEPROMService_PN5180:Read from EE address:0x17 Value=0x00

|Abend @LPCBOARD-USE - | [ ClosePort | [ _SoftReset | |

Help Status:  WARN: TestBusViewModel is Re-acquiring TestBus

Leve,
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NFC Cockpit

,f_‘.!fl'l_!.:H.'ff.'Jf,|‘.'|f t

'l‘lU!'lll11'1-1HI"H'I-\MWW,

79

Il,'”}”

It titii
M | |

Overshoot [%]
Undershoot [%]
ASK Mod. Depth [%]
Monotony

Lower
Limit
2.06
0.52

0

Measured
Value
218

0,51

031

781

0,53
99,30

Upper
Limit

299
2,66
118
0,34
10
10
100

[



NFC Cockpit

—_
Option 1. change the antenna tuning _ _
_ Typically the only option
- Hardware change: quite a lot of effort \— for standard antenna
- Reduce Q-factor: reduces operating distance tuning.
—

Option 2: use Tx Shaping
- EEPROM change: low effort
- No change of antenna tuning: same operating distance

[
L
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TX shaping

wey

Mobile
8 1 Kr?odlleedge

IRG EMABLE
IRQ STATUS
IRQ_SET_CLEAR
TRANSCEIVER_CONFIG
PADCONFIG_REG
BADOUT REG T
TIMERD_STATUS
. TIMERL_STATUS
TIMERZ_STATUS
TIMERO_RELOAD
TIMERL_RELOAD
TIMER2_RELOAD

TIMERD_CONFIG
TIMERL_CONFIG
r TIMER2_CONFIG -
SRR S=Eh

-
[Load EEProm| || RF Field Control

[RfField On] lRfFiEld fol lREField Reset]

=
s

Log Moniter
[20161015 10:06:22]:USER_ALERT:EEPROMService_PN5180:This operation may take longer Please be patient -
[20161015 10:06:31]:INFO:EEPROMService_PN5180:Read from EE address:0x00 22bytes Value=0000 0000 0001 7C0A 410A39
E2 4EB62246 04030403 0090
[20161015 10:06:31):INFO:EEPROMService_PN5180:Read from EE address:0x16 67bytes Value=01 00 C4 09 01 003851 D302 58
El1 E00220E2 A2826001 E2026464 02010301 0005AC20 050501F0 FOO30A04 00104200 AABBCCE0 O01FE
0114 01149811 14081008 48428485 DOFFOO
[20161015 10:06:31:INFO:EEPROMService_PN5180:Read from EE address:0x59 127bytes Value=01 20 4E F4 40 25 6B 01 65 01 68
01 6E016601 63015001 4E019001 ADOOA700 9E0D9600 87004A00 00000005 O3FIFTFO FS5F7FOF2 FAF6
9666 46362616 BE883AZG61 90010D91 99070891 99080091 99A01791 FO400092 BI1000AZ 9B 2000 A2
E9400092 9A 080092 FI9800093 904708 A7 99070897 99080097 93301700 00000000 00000000 000000

[Dump EEProm|

[20161015 10:09:44):INFO:EEPROMService_PN5180:Done loading EEPROM
:53):INFO:EEPROMService_PN5180:Read from EE address:0x17 Value=0x00

[ hee ]
e Re-Activate L3
uID:
Layer 14443-4a
Select a baud rate: | 106 kBd/s -4
[ Activate Layerd 1 [ Deselect Card ]

ATS:

Layer 14443-4: Data Exchange with PICC

Load Protocol 1ISO14443-A

[106kBds ][ Load Protocal

Perform Single/Endless REQA
© single REQA ) Endless REQA

Inter-REQ: [j] ms
[] RFRESET

Time-out RFON:

—

Data to be send:
[¥] THCRC Enable [¥] RXCRC Enable
Card response:

Application Laver

Send Data

[20161015 10:19:

- -

Command GetApplds MF DesFire

Applications on the card:

[Abend @LpceoaRD-USE | [ cClosePort | [ SoftReset | [securcUpgiede| [ Help Status:

WARN: TestBusViewModel is Re-acquiring TestBus




NFC Cockpit

TX_UNDERSHOOT_CONFIG (0x0014)
- TX_UNDERSHOOT_PATTERN_LEN

- TX_UNDERSHOOT_PROT_ENABLE
RF_CONTROL_TX (0x0020)
TX_RESIDUAL_CARRIER
TX_SET_BYPASS_SC_SHAPING
TX_SET_TAU_MOD_FALLING
TX_SET_TAU_MOD_RISING
RF_CONTROL_TX_CLK (0x0021)

- TX_CLK_MODE_OVUN_PREV

- TX_CLK_MODE_RM - for type A it is typically 001, for type B it must be 111

82 Knowledge
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NFC Cockpit

Lower  Measured Upper

Limit Value Limit ) : . I . : I |
£1 s 206 . 6 Se6. 66 /7E-6 B8E6 9E-6 1ES 11E-S 1265
t2[ps] 0.52 114 249
3] ps} 0 051 118
td[us] 0 031 0.3
Overshoot [%] 0 696 10
Undershoot [56) 0 090 10
ASK Mod, Depth [3¢] 95 97,59 100 ‘
Monotony Pass
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Summarize

- DPC Configuration

- Prerequisites

1. “Symmetrical” antenna tuning (to e.g. 20Q)

2. Ensure a good correlation between AGC & ITVDD

3. Adjust RRx to achieve
« AGC value = appr. 300dec unloaded (full NFC)
- AGC value = appr. 600dec unloaded (pure Reader mode)

4, Ensure wave shapes are ok.

- Define

1. Number of gears (e.g. 5 seems to be good for standard EMVCo POS)
2. Tx settings per gear (DPC_AGC_GEAR_LUT)
3. ITVDD switch (e.g. 205mA)

- TX shaping

89

- DONE

} DONE

[
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Coming sessions

Design and implement NFC applications

Session |, 7th September
Product support package for NXP NFC readers

Session Il, 28th September
Antenna design considerations for NXP NFC reader
solutions

Session lll, 18th October
The NFC Cockpit - the complete design tool for engineers

Session IV, 31th October
NFC Reader Library - SW support for NFC frontend
solutions

)


https://attendee.gotowebinar.com/rt/2329750067403618817
https://attendee.gotowebinar.com/rt/282682617345186049
https://attendee.gotowebinar.com/rt/4665515186055692545
https://attendee.gotowebinar.com/rt/7151741873899128067

MobileKnowledge

Software development in Android and iOS MIFARE applications

Embedded software for MCUs End-to-end systems, readers and card-related designs
JCOP, Java Card operating Systems EMVco applications

Hardware design and development Readers, cards, design for test compliancy (including PCI)
Digital, analog, sensor acquisition, power management Secure Element management

Wireless communications WiFi, ZigBee, Bluetooth, BLE GlobalPlatform compliant backend solutions

Contactless antenna RF design, evaluation and testing Secure services provisioning OTA, TSM services

MobileKnowledge
Roc Boronat 117, P3M3
08018 Barcelona
(Spain)

contactless revolution

Getin touch with us

MOBILE
WORLD CAPITAL.
BARCELONA
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https://www.google.es/maps/place/MobileKnowledge/@41.402408,2.1926513,17z/data=!3m1!4b1!4m2!3m1!1s0x12a4a33d3b71de05:0xcb1b84b268066826
http://www.themobileknowledge.com/
mailto:mk@themobileknowledge.com

Design and implement NFC applications
Session 3: The NFC Cockpit —the complete design tool for

engineers

Cristina Llabrés (Speaker)
Angela Gemio (Host)

Please remember to fill out our (pop-up)

Check your email for and on-demand addresses

Please check NXP and MobileKnowledge websites for
and
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http://www.themobileknowledge.com/content/knowledge-catalog-0
http://www.themobileknowledge.com/content/knowledge-catalog-0

