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Where to find PN5180 documentation
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PN5180 product support package in a nutshell

Demokit

~

PN5180 NFC frontend development kit OM25180FDK

NFC Cockpit

NFC Reader
Library

Documentation
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SW3524 - Installer package PN5180 NFC Cockpit v2.2

SW3522 - NFC Reader Library for PNEV5180B including all SW examples

75017673 - PN5180 leaflet

PN5180 - Product datasheet

AN11742 - PN5180 Dynamic Power Control
AN11744 - PN5180 evaluation board quick start guide
AN11740 - PN5180 antenna design guide

AN11741 - How to design an antenna with DPC
UM10954 - PN5180 SW quick start guide

SW3545 - PN5180 antenna design tools




PN5180 NFC frontend development kit OM25180FDK

PN5180 NFC Frontend Development Kit B
» PNEV5180B Evaluation board embeds the high-performance, N

full NFC Forum-compliant frontend PN5180. Thi poweriand

» PNEV5180B boars

le PN5180 NFC Frontend Development Kit contains:

hing
d on NTAG216F (NFC Forum Type 2 Tag)
HVQFN package

» PNEV5180B can be used for SW development, hardware
design, to explore PN5180 functionality and perform RF and
antenna design related tests.

» PNEV5180B board with 65x65mm antenna and 30x50mm
antenna with matching components.

» LPC1769 uC mounted fix on the board. SPI interface [ - ]
accessible for connection of other uC. o

» CE/FCC certified PNEV5180B board.

Demokits at edemoboard portal and distis

12NC Product description

OM25180FDK 935307319699 PN5180 NFC frontend development kit
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PNEV5180B v2.0 hardware introduction

Power supply z Power supply via external AC or
via USB 3 DC voltage between 7.5V-12V

Jumper for ITVDD
measurement

Matching
network
circuit

Gt
MEE

Antenna
a cutoff frequency of matching
15.65MHz cut line
A
" PNEVS1E0B V2.0

# | Cuistoner Evakiaticn Buard

rzspRgete HH|

RZFZRZ3]

N\
‘ k Knowledge

Antena impedance is
tuned to Z=200hms

N©O

Antenna Antenna, 85X65mm, 2 Tums, V2.0
coil cut
line




PNEV5180B Windows driver installation

» At first connection of the PNEV5180B to the PC, the NXP LPC USB
driver for Windows needs to be installed.

» The PNEV5180 is delivered with LPC FW installed (ready to use).
Simply connect the PNEV5180B to a Windows PC via USB.

Download and run SW3524 file
Installer package PN5180 NFC Cockpit v2.2

Manually install the Windows USB driver.
Driver must be chosen from \LPCBOARD_DRIVER_WIN

Start the PN5180 NFC Cockpit.
PNEV5180B v1.0 or higher required

X
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-
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PNEV5180B Windows driver installation
Step 2: Manually install the LPC USB driver for Windows.

File Action View Help - File Action View Help
L sl S 7 o | e e @ B HEIE B &S5

43 Ipascual-mk-PC Browse for driver software on your computer

:D 5 Batteries
I -2 Biometric Devices
4 9 Bluetooth Radios
-3 Intel(R) Wireles
;> - Computer
& ControlVault Devic
g Disk drives
'ﬁ Display adapters
D ﬁﬁ Human Interface D
D % Imaging devices
£¥ Intel WiUSB

> 84 Intel(R) Dynamic Pl
b % Jungo Connectivity
— Keyboards
- J# Mice and other poi|
',-J.; Monitors
¥ Network adapters
i3 Other devices

|15 Unknown devici e

|15 USB2Serial

|h USB2Serial 2

Search for driver software in this location:

Ci\Users\|pascual-mk\NXP Semiconductors\PN5180NfcCocky +

nclude 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.

4 J Ipascual-mk-PC
[ E’ Batteries
[»-2| Biometric Devices
Bluetooth Radios
B e Intel(R) Wireless Bluetooth(R)
> - Computer
£¥ ControlVault Device
g Disk drives
‘;,‘ Display adapters
Eﬁ Human Interface Devices
lﬁ Imaging devices
& Intel WiUSB
- Intel(R) Dynamic Platform and Thermal Framework
:'." Jungo Connectivity
— Keyboards
§ libusb-win32 devices
- § LPCBOARD-USBO
LPCBOARD-USB2
-_¥ Mice and other pointing devices
| Monitors
£ Network adapters
115 Other devices

» W Portable T
» 13 ports (CO!
> 40 Processors
b =l Proximity
b > Smart car
» & Sound, vid

Update Driver Software...
Disable
Uninstall

Scan for hardware changes

Properties

> {:— Storage controllers

> - Systern devices

Launches the Update Driver Software Wizard for the selected device.

Mabile
Knowledge

W Portable Devices

T Ports (COM & LPT)

n Processors

roximity Devices

| ~g» Smart card readers
3 f‘:‘ji“ Sound, video and game controllers
b ¢— Storage controllers
1> - M System devices




PN5180 product support package in a nutshell

Demokit

~

PN5180 NFC frontend development kit OM25180FDK

NFC Cockpit

~

SW3524 - Installer package PN5180 NFC Cockpit v2.2

NFC Reader
Library

Documentation
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SW3522 - NFC Reader Library for PNEV5180B including all SW examples

75017673 - PN5180 leaflet

PN5180 - Product datasheet

AN11742 - PN5180 Dynamic Power Control
AN11744 - PN5180 evaluation board quick start guide
AN11740 - PN5180 antenna design guide

AN11741 - How to design an antenna with DPC
UM10954 - PN5180 SW quick start guide

SW3545 - PN5180 antenna design tools
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PN5180 NFC Cockpit: The complete design tool for engineers

SETS|
- \7 E=a

Operation Type Cards | LPCD I DPC ‘

[SYSTEM.CONFIG | [ Read | | EEPROM Type A | Type B | Type F [ 15015693
Register address:  000h Write | ©) Register Protocol Laver

Layer 14443-35 Load Protocol 1IS014443-A
Bit selection: @@@@é@ gb@@ @(@1@ tdin'g E@%E'ﬂ[@g feibaiclaed [106kBd/s  »] | Load Protocol |
El'nary' ——————————— !

o Value EEEE@@%@@@@@%@@E@@@ mmmmmm.i@@ s on L ReAdvateis] Pecform Single/Endless REQA

tem porary ID: Oh ® Single REQA © Endless REQA
" Read & Write EEPROM configurati

! | Inter-REQ: ms
Write Operation - E: E Layer 14443-4a S :
o ;\.: bli:bn 4 “Reddérm OM' e A Type:B, Type F and,
o BI5iE | ISO/IEC15693
Registers/EEProm access PP At ATS: Oh @
TEEROM Sngle Gyie Acces: T Low Power Card Detection (LPCD)

Dump EEProm Layer 14443-4: Data Exchange with PICC

Address o
OM Read & Write Faaon | el CWI Temts wd[b! namic_Power Control (DPC) Oh
Data Wite EEPROM Load EEProm | ie ie sset
EEPROM Access TXCRC Enable RXCRC Enable
. = Y Log Monitor
U 9108 Hal.pno180init1xButtersizeU1ZC Uh RxButtersize:U12C Un) r Card response: Oh
Digital Signal/ - | 8:1:18  palll4443p3aSwinit)
pall14443pdaSw.Init]) B _—
9:1:18  pall14443p3b Swinit]) Applization Lzyer
5148 114443 p4 Swint Command GetApplds MF DesFire
Test Sianal: i o pa B wAn 0 Log Window-
Test Si nals 2:1:18  palMifare.Sw.nit( 9
9 2118  palFelicaSwl i £
118 palfelicaswlnt) — Command History - 5
Cutput: - | palSli15693.5w.Init() Applications on the card:
alMFdf.Sw.Init{)
alsli15693 SwInit()
Route Signal | hal.pn5180.Generic.ReadRegister(Address:00 0h,OUT Value:00 Oh)
L L Hal.pn3180.Generic.ApplyProtocolSettings{CardType:01 Oh) o
[ [ Close Board l I Soft Reset ] [ Help l E Save log ’ Status: ® )

Ty

Y e iGbile -
Kiowiedge






PN5180 NFC Cockpit: Reader mode

“Create application” command to a MIFARE DESFire card

3 PN5180 MFC Cockpitv2.2 =] 2 ==
.( . Y N
Saaton Type Cards | LPCD | DPC
1 Load protocol oM Type A [ TypeB | Type F | 15015693
|| Register address:  000h | Write | @ Register Protocol Laver
Layer 14443-3a Load Protocol 1S014443-A
2 Field ON AtivaB Laysr3 wekids v [ Loacboical |
o < m o o
|| Binary S T — S CUIers o Re-Activate L3 -
[olla]lellollo]lo]le] o]l o]o] LastSAG O ivate Perform Single/Endless REQA
. § \ =
3 REQ + Anticoll + Select | . uID: Oh ® single REQA O Endless REQA
: | Inter-REQ: ms
I writ= Gneration | | tayer12443-2a ]
& :9' : Select a baud rat: 106 kBd/! B ReReseT
7] V= \ elect a baud rate: 3 -
4 RATS Eu :;‘1 | 4 Time-out RFON: | ms
= ‘= \
I s} iS5 .
& 1o .
. tes S ’ ATS: Oh Single REQA
5 DESFire Create App command 4
o RF Field Control Layer 14443-4: Data Exchange with PICC
Address Read EEPROM ump rom
- 0 = 3 CAAZAIADOTES |Oh
Data Write EEPROM P FQON|  |Field OFF R Reset Data to be send ’
\ EEPROM Access , _ TXCRC Enable RXCRC Enable 5
' " \{ Log Monitor A
Test Signal Control U, NvbUidln:al Uh,OU 1 UidQuts804/864 0, OUT NvbUidOutA0 Un) . Card respanse: 00 Oh
Digital Signal/ - pall14443p3a.Sw.Generic.Select{Cascadelevel:93 Oh UidIn:88047B64 Oh, OUT Sak:24 Oh)
pall14443p3a.Sw.Generic.Anticollision(Cascadelevel:d5 Oh,Uidln:21801080 T
Oh,NvbUidIn:40 Oh,OUT UidOut:21801D80 Oh,OUT NvbUidOut40 Oh) _C,Eom Gethpolds MF DesFire
Test Sianal: - pall14443p3a.Sw.Generic.5elect{Cascadelevel:95 0h UidIin:218010D60 0h,OUT Sak:20 PP
0h)
8:2:32  pallld443pd Sw.Generic ActivateCard(Fsdi:08 Oh,Cid:00 Oh,Dri:00 Oh,Dsi:00 Oh,OUT 5
Cutput: h.J Ats:067577810280 Oh) Applications on the card:
8:2:38  Hal.pn5180.Generic.SetConfig(Config:02 Oh,Value:01 Oh) |
Hal.pn3180.Generic.SetConfig(Config:01 Oh,Valu=:01 Oh) ﬂ
ute Signal pall1ld443pd Sw.Generic Exchange(Option:00 Oh, TxBufferCAAZATAQDTES Oh,OUT
RxBuffer:00 Oh) v
\. \ J
[ [ Close Board I I Soft Reset l [ Help I E Save log ’ Status: ® ]

| ™ |
P

Knowledge
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PN5180 NFC Cockpit: Reader mode
“Get Application AIDs” command to a MIFARE DESFire card

| |

3 PN5180 MFC Cockpitv2.2 =] 2 ==
.( . Y N
Saaton Type Cards | LPCD | DPC
Load protocol oM Type A [ TypeB | Type F | 15015693
|| Register address:  000h | Write | @ Register Protocol Laver
Layer 14443-3a Load Protocol 1S014443-A
Field ON ! Activate Layer3 [106k8ds  ~| [ LoadProtocol |
. =) c !
- ~ 4 N f oo | 3 '
|| Binary o e [ ! ATOA: Oh Re-Activate L3 f
LR oo ool ol efofollelellel ||| s o Perform Single/Endless REQA
REQ + Anticoll + Select A ! ' UID: Oh @ Single REQA © Endless REQA
! Inter-REQ: ms
I writ= Gneration | tayer12443-2a
& : Select a baud rats 106 kBd/" ]
0 | elect a baud rate: (3 =
RATS E, ! Time-out RFON: ms
1] 9 '
. - Yo ’ ATS: Oh Single REQA
DESFire Create App command <
RF Field Control i -
I waioos Taanl (ocenomua Dump EEProm e 3 e B T AIEe
. = = Data to be send: 64 |Oh
DESFire Get App AIDs command Load EEProm [F'e'd on| [F'E‘d ofF [RF Reset
Access — [ TR Eoab) [F] BXCRC Enable SenFata
(" Test Signal Control )( Tea Monitor - . ) AZALAD Oh
pall14443p3a.5w.Genenc.5elect{Uascadelevel:3h Uh,Uidlni 1801080 Uh, QU T Sak:20 " Card response:
Digital Signal/ :] oh)
9:2:32  pall14443p4.5w.Generic ActivateCard(Fsdi:08 Oh,Cid:00 Oh,Dri:00 Oh, Dsi:00 Oh,OUT S
Application Layer
Ats:067577810280 0h Command GetApplds MF DesFire
Test Sianal: - 9:2:38  Hal.pn5180.Generic.5etConfig(Config:02 Oh,Value:01 Oh)
Hal.pn5180.Generic.5etConfig{Config:01 Oh,Value:01 Oh)
pall14443p4 Sw.Generic.Exchange({Opticn:00 Oh, TxBufferCAAZATAQOTES Oh,OUT E 5
Output: £ RuBuffer:00 Oh) Applications on the card:
9:3:538  Hal.pn5180.Generic.5etConfig{Config:02 Oh,Value:01 Oh)
Hal.pn5180.Generic.5etConfig(Config:01 Oh,Value:01 Oh)
Route Signal pall14443p4.5w.Generic.Exchange(Option:00 Oh, TxBuffer:6A 0h OUT RxBufferAZATAD
Oh; il
L. M ) "y
[ [ Close Board I I Soft Reset l [ Help I E Save log ’ Status: ® ]

P

Knowledge

15






PN5180 NFC Cockpit: Analog and digital test signals

| ™ |
2 |

3 PN5180 NFC Cockpit v2.2 el @ ==
( Operation ) ‘m )
SYSTEMCONAG  v| | Read | EEPROM Type A | Type B | Type F | 15015623 |
Register address:  000h Write © Register Protocol Laver

Bit selection:

Binary
H.;;."\Va lue:

Layer 14443-3a

[ Activate Layer3 l [ Halt ]

ATOA: 03440h

0 |r|m Last SAK: 200h

HonnNRNENOONNNENEOONNRRGE

Write Operation

ET

RFU

@ Al bits
_! Single bit

COMMAND

ACTIVE_MO]
SOFT_RE

Registers/EEProm access

v
v
v
v
v
v
v

A

UID: 04786421801D80 oh

Layer 14443-da

Select a baud rate: 106 kBdfs b3

[ Deselect Card |

Activate Layerd l

. ’ ATS: 067577810280 Oh

(" EEPROM Single Byte Access RF Field Control

Route §{ Timer group o

Cardmode protocol group
" Transceive group

Clock slinal imui Y

Load Protocol 1S014443-4

[106kBd/s  ~| [ Losd Protocol |
Perform Single/Endless REQA

@ Single REQA (© Endless REQA

Inter-REQ: | ms

[ reResET

Time-out RFON: | ms

Layer 14443-4: Data Exchange with PICC
Address Read EEPROM Dump EEProm |
- - Data to be send: B4 |0h
Data Write EEPROM i Load EEProm [Fleld ON] [Fleld OFFI [RF Resetl
— — —/ TXCRC Enable RXCRC Enable
Test Signal Contt . 1. Choose Analog test signal or Digital test bus group ; Cord respanse; A2A1A0 Oh
Digital Signal/ |Transmitte = " vy
_Annlication | aver
F DesFire

Test Sianal: T Ana|Og

Output:

Applications on the card:

=rc. Digital test bus group

y

Receiver data transfer group
Close Board |peceiver error group

cess in data exchanging with PICC-->(DATA_L4:A2A1A0 0h )(Option:00 Oh TxBuffer:6A Oh Tx(RCﬂ

Knowledge
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PN5180 NFC Cockpit: Analog and digital test signals

| |

P

1 PN5180 NFC Cockpit v2.2

-~

SYSTEM.CONFG  =| [ Read |

Register address:  000h Write

Bit selection:

Binary

S I PSR S I

Cperation

) EEPROM

@ Register

m c c r 0T - = phal i S I
| Pt
vev-vaie [o][o][o]le]le]lo) o] o] o] e]{e) o] o] o] e) o] o] o] el o) o) o] o]0 o}
| S
Write Operation :: : .
. i 121 !
O-A_\Ihut; . 2 .“fﬂ% |
_) Single bit l = :_;_ |
o] 1D |
A R N
L Registers/EEProm access cetest st R T )
( EEPROM Single Byte Access RF Field Control ™
Address Read EEPROM Dump EEProm
Data \Write EEPROM :} Field ONI Field OFFI RF Resetl
L rite EEPROM Access 220 EEProm [ [ [ )
<

' N
Test Signal Control Lag Mon

Digital Signal/ [Transmitte Oh)
8:2:32

9:2:38

Test Sianal:

Cutput TX envel
Tx-IRQ

Cutput:

itor
palll444spiasw.Genenc.ielect{Lascadelevel:ds Uh,Uidln2 1801080 Uh QU Sak:20

pall14443p4d.Sw.Generic.ActivateCard(Fsdi:0& Oh,Cid:00 Oh,Dri:00 Oh,Dsi:00 0h,CUT

Ate:067577810280 Oh)

Hal.pn5180.Generic.SetConfig(Config:02 Oh, Value:01 Oh)
pn51A0 Generi

] 2 3

h)

Route Signal

Oh)

AN

15180.Generic.omieu g rosing.us i, vasL uiy
Hal.pn5180.Generic.5etConfig(Config:01 Oh, Value:01 Oh)
pall14443pd.Sw.Generic.Exchange{Cption:00 Oh, TxBuffer8A Oh,OUT RxBufferAZALAD

4 [ |

Choose test signal of the selected bus group

Type Cards | LPCD | CPC

Type A | TypeB | Type F | 15015693 |

Protocol Laver

Layer 14443-3a

[ Activate Layer3 ] [ Halt ]

ATOA: 03440h
Last SAK: 200h

UID: 04786421801D80 Oh

Layer 14443-4a

Select a baud rate: | 106 kBd/s -

[ Deselect Card |

Activate Layerd ]

aTs, 067577810280 Oh

Layer 14443-4: Data Exchange with PICC

Load Protocol 1S014443-A

[106k8ds  ~| [ Load Protocal
Perform Single/Endless REQA
@ Single REQA ) Endless REQA
Inter-REQ): ms
[E1 ReResET
Time-out RFON: | ms

Data to be send: ‘

64 |0

RXCRC Enable
A2A1A0

THCRC Enable

Card response:

Application Layer

Send Data

Oh

Command GetApplds MF DesFire

tApplds

cations on the card:

"y

[ Soft Reset ]

[ Help I [ Save log 1

([ Close Board |

Status: @ [success in data exchanging with PICC-->(DATA_L4:A2A1A0 0h )(Option:00 Oh TxBuffer:6A Oh TK(RCﬂ

Knowledge
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PN5180 NFC Cockpit: Analog and digital test signals

| |

P

3 PN5180 NFC Cockpit v2.2 o] @ |23l
s Y N
Operation Type Cards | LPCD | DPC
SYSTEM_CONFIG - [ Read | | EEPROM Type A | Type B | Type F | IS015693
Register address:  000h Write © Register Protocol Layer
Layer 14443-3a Load Protocel 1SO14443-A
Bit selection: [ Activateloyer3 | [ Hat | [106kBd/s = | Load Protocol |
B b SN S B S o
linary ! ATQA: 03440h :
e I Y Y Y [ I Y Y Y [ Y Y Y Y S Last SAK: 200h Perform Single/Endless REQA
L UID: 047B6421801D80 oh @ Single REQA (0 Endless REQA
! Inter-REQ: | ms
‘Write Operation | Layer 14443-4a
IC 5 [T RFRESET
@ All bits = w Select a baud rate: 106 kBd/s
- . e o, Time-out RFON: ms
) Single bit =Ryl |
- =ingle bi =Ri=in Activate Layerd | | Deselect Card |
ESERE

Registers/EEProm access

ATS: 067577810280 Oh

("~ EEPROM Single Byte Access

Address Read EEPROM

RF Field Control

Dump EEProm

Layer 14443-4: Data Exchange with PICC

X X Data to be send: | 64 0h
Data Write EEPROM Load EEProm [Flehﬂ ON] [Flaid OFF} [RF Resatl
\ EEPROM Access J TXCRC Enable RXCRC Enable Send Data
' " \( Log Monitor A
Test Signal Contral pall14233pJa,sw.Genenc.Select(LascadeLevelds Uh Uidin I8UI0E0 Uh OUT Sak:dl Card response;  A2ALAQ Oh
Digital Signal/ | Transmitte = 0n)
8:2:32  pall14443pd Sw.Generic ActivateCard (Fsdi:08 Oh,Cid:00 Oh, Dri:00 Oh, Dsi:00 Oh, CUT Application L
Atsi067577810280 Oh) Command Getappids MIF DesFie
Test Sianal: @© 13560 ~ 9:2:38 l—alan:_SO.Generic.SetCDnf\g(Canig:U2 Dh,\:alue:ﬂl 0Oh) PP
Hal.pn3180.Generic.SetConfig(Config:01 Oh Value:01 Oh) GetApplds
4 h,TxBufferCAAZATAQ0TES Oh,OUT e . "
Output o 5 q ications on the card:
3 | Testpin selection a0 0% i
| Ha o e s i ey Oh) ﬂ
thﬁ 4 1 P . | h,TxBuffer:5A Oh,OUT RxBuffer:AZALAQ
L \ ress route sigha "y
[ [ ClocaBaand 1 [ Soft Resat ] [ Help ] [ Save log ] Status: @ [success in data exchanging with PICC—3(DATA_L4:A2A1A0 Oh }(Option:00 Oh TxBuffer:6A Oh TXCRC%

Knowledge
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PN5180 NFC Cockpit: Analog and digital test signals

e.g. Output Tx envelope test signal

EMVCo Ref. PICC 'D|g|tal signal: Transmitter encoder group
.Test signal: Output Tx envelope

Output AUX2

Probe to Ref. P

12004 2 BODW/ 37008 5.000%/

PNEV5180B
Probe to AUX2 pin

} \{ Knowledge 20






PN5180 NFC Cockpit: Low-power card detection (LPCD)

» The low-power card detection (LPCD) is an
energy saving configuration option for the
PN5180.

» The LPCD works in two phases:

= Standby phase: Controlled by a wake-up counter
and which timing can be defined

= Detection phase: The RF field is switched on for a
defined internal and the current AGC value is
compared against a reference value.

<« If the current AGC value exceeds the reference
value + the defined threshold - card detected

« Otherwise, chip moves to standby phase again.

For more details about LPCD,

refer to PN5180 datasheet

I .p ile
'a'"'"g Knowledge

Log Monitor

Type Cards | LPCD | DRC

LPCD Configuration .
LPCD EEConfin
Threshold Value . [oae |
Field ON Time . -

GPO Toggle Before Field ON Tlme

GPOQ Toggle After Field OFF Time .
Use Auto Calibration - [] Enable GPIO

i1
. Update Config
.Pe
StandBy Time ms. i
S eenco | Lopwindonshousunencadisdeeced

0h,bUatalength:5 U] -
10:26:22 hal.pn3180.ReadE2Prom(bE2PromAddress:34 Oh bDatalength:07 0h,OUT
ReadData:AC20010301F0F0 Oh)

10:26:26 hal.pn5180.Cmd_Lpcd(LpcdMode:01 Oh,detectionTimeUs:C8 Oh)

10:26:30 hal.pn5180.Cmd_Lpcd(LpcdMode:01 Oh,detectionTimeUs:CB Oh)

10:26:34 hal.pn5180.Cmd_Lpcd(LpcdMode:01 Oh,detectionTimeUs:C8 Oh)

10:26:41 hal.pn5180.Cmd_Lpcd(LpcdMode:01 Oh,detectionTimeUs:CB Oh)

10:28:4  hal.pn5180.WriteE2prom(bE2PromAddress:36 Oh pDataToWrite:FOF0013001
Oh,bDatalength:05 Oh)

ReadData:AC20013001FOF0 Oh)

10:28:4  hal.pn5180.ReadE2Prom(bEZPromAddress:34 Oh bDatalength:07 Oh,OUT H
10:28:9 hal.pn5180.Cmd_Lpcd(LpcdMode:01 Oh,detectionTimeUs:C8 Oh) ‘

CARD DETECTED ]

23



PN5180 NFC Cockpit: Low-power card detection (LPCD)

(r )
Type Cards | LPCD | DPC
LPCD Configuration »
LPCD EEConfi -, —
Reference Value 4 K
Threshold Value 0:30 | 1 Load (eg MIFARE DESFI
Field ON Time 0x01

GPQ Toggle Before Field ON Time | 0xF0

GPO Toggle After Field OFF Time | OxFO

Use Auto Calibration - Enable GPIO Control

LPCD Operation
StandBy Time ms
[ Performipcp | [ swplrcD |

The load detunes the antenna, which
increases the AGC measurement. If the
AGC value exceeds the reference value
plus the threshold value defined, the
reader “sense” that a card is within the
antenna field

cavp peTecreD ) PNEV5180B

A ‘ 3 Leve,
P Mobile °.
x Krowiedge
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PN5180 NFC Cockpit: Low-power card detection (LPCD)

(T I
Type Cards | LPCD | DPC
LPCD Configuration
LPCD EECanfig
Reference Value 0x20AC
Threshold Value 0. | 1
Field ON Time

GPO Toggle Before Field ON Time | 0xFO

alalaldid

GPO Toggle After Field OFF Time | 0xFO

Use Auto Calibration - Enable GPIO Control

LPCD Operaticn
StandBy Time ms
[ PerormiecD | [ swplec |

As we decrease the threshold value, the
1 reader becomes more sensitive to load

detection - it needs a smaller antenna

detuning effect to “sense” the card

CARD DETECTED ) PN EV5 18OB

- Mobile
x Kiowiedge

25






How does DPC work?
“Symmetrical” antenna with DPC

1 Aload change decreases the impedance, i.e.
increases ITVDD and field strength

The DPC uses the changed Automated Gain
Control (AGC) value to change TVDD settings

The changed TVDD settings reduce the ITVDD and
power and field strength

1 [

DPC uses gears to control the Tx output power

and consequently, controls current / field strength

I 2 & i
. . A Leve,
ﬂ \“)"! X - e Mobile
] N Knowledg’e

e For PN51801 <250mA
Ubooo

PN5180
" | @

ug

Radiated
energy

Antenna

O -

| ——— & >
Matching
circuit

)

DPC

>

Load
(e.g Metal,
PICC)

27




What needs to be defined for DPC

O O000 8

Perform correction test

» Ensure linear relationship between AGC value and ITVDD current

Define number of gears (DPC_AGC_GEAR_LUT_SIZE)

»» Up to 15 gears can be stored (i.e. Up to 15 output powe steps can be defined)

Define Tx settings per gear (DPC_AGC_GEAR_LUT)

> It defines the output power settings per gear.

Define high threshold value per gear (DPC_THRSH_HIGH)

> It defines the maximum measured field strength per gear. The DPC switches to the
next gear as soon as this threshold is achieved.

Define a shift value to set the low threshold (DPC_AGC_SHIFT_VALUE)

» For switching back from a lower to a higher output power, the field strength needs to
become lower than the low threshold.

4 Leve,
it P Mobile °.
Krowiedge
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PN5180 NFC Cockpit: Correlation test

e =
| Type Cards | LPCD | DPC

CORRELATION TEST
ACG vsITVDD

ITVDD unloaded . MNumber of Loading Cases .
~. AGC Value: Hex

ITVDD Step Size

ITVDD Max ‘ Current ITVDD: mA

For ITVDD value = 181
AGC Yalue =337

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

m e
s Mobile °.
Knowiedge
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PN5180 NFC Cockpit: Correlation test

-
| Type Carcs | LpCD | DPC
CORRELATION TEST | DPC Calibration

ACG vs [TVDD

ITVDD unloaded i MNumber of Loading Cases
ITVDD Step Size (010 20)  AGC Value: OxD14F Hex

ITVDD Max 250 mA Current ITVDD: 191 mA

Stop Loading I [SaveAGCVahle]

AGC Values In Hex and Dec for each Loading Case

For ITVDD value = 191

AGC Value =354 .

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

m bie
s Mobile °.
Knowiedge
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PN5180 NFC Cockpit: Correlation test

ACG vsITVDD

VDD Max

-
| Type Cards | LPCD | DPC

CORRELATION TEST

ITVDD unloaded

-
moDstepsize [ 10]0t020)
ma

AGC Values In Hex and Dec for each Loading Case

Mumber of Loading Cases

AGC Value: 0x01AA  Hex

CurrentITVDD: 241 mA

S| [ save AGC Value

ImvDD Reference Reference
181 337 0x0151
101 353 00161 r
loadi P
201 369 0x0171 g e
211 385 0x0181
271 401 0x0191 Please enter the Name Loading cases
231 412 0x019C [Defaut
241 426 0x01AA

o = e
—

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

m bie
s Mobile °.
Knowiedge
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PN5180 NFC Cockpit: Correlation test

-
| Type Cards | LPCD | DPC
CORRELATION TEST
ACG vs ITVDD
[TVDD unloaded mé Number of Loading Cases
[TVDD Step Size (0to20)  AGCValue: 0x01A7 Hex
[TVDD Max s CurrentITVDD: 241 mA

R | [ save AGC Value

AGC Values In Hex and Dec for each Loading Case

oD Reference Reference Metal AG Metal AG
181 337 0x0151  |335 Ox014F
191 353 0x0161  |348 0x015C
201 369 0x0171  |360 0x0168
211 385 0x0181  |380

221 401 0x0191  |385

231 412 0x019C  |411

241 426 0x01AA  [423

Loading Cases Completed

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

m bie
s Mobile °.
Knowiedge
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PN5180 NFC Cockpit: Verify ITVDD-AGC linear relationship

- ™
e S
Type Cards | LPCD | DPC AGC versus ITVDD
CORRELATION TEST | DPC Calibration
ACG vs ITVDD 440
ITVDD unloaded ma Number of Loading Cases 420
ITVDD Step Size (0t020) AGCValue: Ox0IA7 Hex 400
ITVDD Max mA Current TTVDD: 241 mA
380
[ Start Loading ] [ Save AGC Value
AGC Values In Hex and Dec for each Loading Case 360
ITvDD Reference Reference Metal AG Metal AG 340
181 237 0x0151  [335 Ox014F
191 353 0x0161  [348 0x015C 320
201 269 00171 [380 00168
211 385 0x0181  [380 O0x017C 300
221 401 0x0101  [395 00188
231 412 0x019C  [411 OxD198 150 170 190 210 230 250
241 426 001AA  [423 0xD1A7 . .
Reference PICC AGC in Dec Metal AGC in Dec
Plot the results and verify it More |nfo about how to perform
exists a linear relation between a correlation test AN11742
Note: ITVDD and ITVDDMax value ranges from 0 to 250 Export AGC Value AGC and ITVDD DynamIC POWET' Control

ﬂ Y E
Bl .
| - Knovlvleedge 33



What needs to be defined for DPC

Perform correction test
» Ensure linear relationship between AGC value and ITVDD current

Define number of gears (DPC_AGC_GEAR_LUT_SIZE)
> Up to 15 gears can be stored (i.e. Up to 15 output powe steps can be defined)

Define Tx settings per gear (DPC_AGC_GEAR_LUT)
» It defines the output power settings per gear.

Define high threshold value per gear (DPC_THRSH_HIGH)

b It defines the maximum measured field strength per gear. The DPC switches to the
next gear as soon as this threshold is achieved.

B B3 ]

Define a shift value to set the low threshold (DPC_AGC_SHIFT_VALUE)

» For switching back from a lower to a higher output power, the field strength needs to
become lower than the low threshold.

B

=
|
J

| . ~ I iR e



PN5180 NFC Cockpit: DPC calibration

Type Cards | LPCD | DPC |

CORRELATION TEST | DPC Calibration

MNumber of Gears |4 i .
ITVDD Limit 170 .
Hex

Clear Gear AGC Threshold values
Clear Gear TX Settings

Clear Gear Values ‘

AGC Value:

Gear GEAR TX SET

1 F9
——®
3 FO

[ start Calibration | [ITVDD LimitGear] [Upgate Gear AGC|

m bie
s Mobile °.
Knowiedge



PN5180 NFC Cockpit: DPC calibration setup

Ampermeter connected to the ITVDD jumper 1 Clean DPC part of the EEPROM
1 ' - "

2 Choose number of gears

3 Choose ITVDD switch value, which then makes the
DPC switch to the next gear

Enter the Tx setting per Gear. Each Gear TX SET
correspondts to a voltage level at TVDD

5 Click start calibration

6 Change load until the ITVDD reach the limit (e.g.
170mA)

EMVCo Ref PICC

Modify load distance
until ITVDD limit is
reached

PNEV5180B

x Mabile
Knowledge
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PN5180 NFC Cockpit: DPC calibration

Type Cards | LPCD | DPC
CORRELATION TEST | DPC Calibration

Number of Gears Clear Gear AGC Threshald values

ITVDD Limit [ 170jma Clear Gear TX Settings
AGC Value: Hex Clear Gear Values

Gear GEAR TX SET
1 F9
2 F7

Gear with TxSettings = 0xF9
Gear AGCValue =306
ITVDD Limit value = 170

[Update Gear AGC|

Start Calibration | (ITVDD Limit Gear

oo,
P Mobile .
I .p [ Training AN



PN5180 NFC Cockpit: DPC calibration

Type Cards | LBCD | DPC
CORRELATION TEST | DPC Calibration

Number of Gears Clear Gear AGC Threshold values

ITVDD Limit [ 170]ma Clear Gear TX Settings
AGC Value: 0x0110  Hex Clear Gear Values

Gear GEAR TX SET Gear AGC-He Gear AGC-De

1 F9 0x0132 308 ‘
2 F7 0x0130 304

3 FO 0x0131 305

4 Fo 0x0110 272

EEPROM updated with AGC values

Start Calibration ITVDD Limit Gear Ug (ﬁﬂﬂﬁ?]

oo,
P Mobile .
I .p [ Training AN



PN5180 NFC Cockpit:

After successful DPC
calibration, the PN5180
automatically switches the
Gear (Tx power setting)
when ITVDD hits the
configured limit (e.g. 170mA)

More info about how to
perform a DPC calibration in
AN11742 Dynamic Power
Control

- Mobile
x Kiowiedge

DPC calibration

In action

39



40



Why do we need DPC Tx shaping?

» OPTION 1: Change antenna
tuning
= HW change: time consuming

= Reduce Q-factor: decreases
operating distance

» OPTION 2: Use DPC Tx
shaping
= EEPROM change: Low effort

= No change of antenna tuning:

same operating distance

| ™|

Capture Signal

Save Screen

Amplitude

Amplitude

Waveform Analyzer | Settings |

0,8

M “QOwver

|hoot”

,|{\

i

JI

_—
-l
4E6 666

0 266 1265
Y@ | EMVCo 2.2aA-106 ®
Lower  Measured | Upper Cursor: X Y
Limit Value Limit BB Auto 100% 0 0,70811
[us] 200 |EEEEE 299 BB Fall start 326800366 0,637299
2lus] 052 230 164 BB Fall End 3614806E-6  0,0354055
Blue] 5 T s Bl RiseStart  5911426E-6 00354055
sl 5 T = Bl Rise 60% 6151691E-6 0424366
= i & BH Rise End 6,285714E-6 0637299
Overshoot [%] 0 10 BB Manual Start  9,768352E-6 1213131
Undershoot [%] 0 1,00 10 BB Manual Stop  4,2675376-6 1,997
ASK Mod. Depth [%] a5 99,36 100

Monoteny

CETECOM
[ e

Manual
Measurement

Measure Signal

Limit Check Selection
Y EMVCo Clless
o

Medulation Type
A A 106
U

7 Distance

4 cm

Manual Cursor
Measurement Results

Manual High [V]
197

Manual Low [V]
113

Manual Amplitude [V]
838m

Manual Mod Index [%]
27

Manual Duration [s]
5,5u

Manual Duration [1/fc]
746
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PN5180 NFC Cockpit: DPC Tx shaping for a standard Type A pulse

( Operaton M 200w/ 20 500w 22 38k 500.0%/
[unosssioorec - | R | Ty yndershoot protection is disabled

(TX_UNDERSHOOT_PROT_ENABLE) Ll Iy Overshoot

Bit selection: I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 7
Undershoot
i vae lllllllllllllll@@@@@@@@@ﬂll[ - .

Write Operation 72

Register sddress: 1400 | wiite |

|[‘\|

et e |
Wb

9@ All bits '
Single bit |3

! .
L RglrsIEEP ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, [ A

Pulse length

—

(ReconmaoLTx - R |  Tx overshoot protection is disabled
Regsteradress: 200n | wae | | (IX_BYPASS_SC_SHAPING)

Bit selection:
Binary 2 AHE
o Value lllll_

h

Write Operatio

I N

@ All bits
Single bit

UJ ‘J H\

mem---w-—-—J \ N

”‘H 1\/

TX l output

EE i3t = ;
Registers/EEProm access e e =

il
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PN5180 NFC Cockpit: DPC Tx shaping for a standard Type A pulse

|( Operation

| TX_UNDERSHOOT.CC ~| |  Read |
Register address:  140h

Bit selection: IIJJv‘u’JIIJJIJJIIJJIIJJIJJIJJJIJ‘J

lﬂmmlrﬂmmmmlrﬂmmmmmmmm@mmm[ AnAR
1_

Write Operation ' 2
® Al bits 1 5

Single bit 5 &

' 8

W \
| Registers/EEProm-aceess - -~ -~ -~ -~ - - - F

Pulse length
ﬂ—>

Enable Tx undershoot protection
(TX_UNDERSHOOT_PROT_ENABLE)

Undershoot

HH ’1 o
u/ p

f p H |

TX 1 output

Define Tx undershoot pattern length (0x00 ...

2 OxO0F)

3 Write new register configuration

i M \/1\

w0




PN5180 NFC Cockpit: DPC Tx shaping for a standard Type A pulse

Operation
RF_CONTROL TX - | Read | EEPROM
Register address: 2000 1 wiite | 3 1
Bit selection 99 E J J”J J”Q":f:f} 7! J”J”;’:J”JT J”J’;'”J ",,;,:’,; I
Binary SEEEEEE £ .
o Value rlrlmrlm CHC F! erﬂ CN [ EVEAEE B \rlrl ﬂ [o]lollo]

\
it \
o e
Write Operation bt i

e
b

'
@ All bits LS
Single bit

=M IF Halt [ ! P
\ Registers/EEProm access R e et e - Veeeeee - i

Enable Tx overshoot protection Pulse length
(TX_BYPASS_SC_SHAPING) |
Undershoot _-.u'””””
Define a overshoot protection pattern by tuning H i
2 the rise time behavior (0x00 ... 0xOF) pattern Oyershoot pattern

(TAU_MOD_RISING)

3 Write new register configuration
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PN5180 NFC Cockpit: DPC Tx shaping for a standard Type A pulse

- N ARt A Y-
Operation 200y 2 BOoows

RF_CONTROL TX - Read | EEPROM

Register address:  200h wiite | 2 1

Bit selection: JJIIJJIIJJIIJ: ‘JJJJJ\J//J‘JJJJ

Binary = hal

Hz;_.;c.-\\-‘alue IIIII-lIDID IID :DDDIIIIIIDDE[
P 1 ,

Write Operatio ! E S K

@ All bits
Single bit

U i
Registers/EEProm access . |

\

1 Define the carrier level at the end of the Pulse length
undershoot pattern and at the end of the pulse ’ H r ﬂ ’ ’ ’ ’
(when the rise time of the pulse starts) Wndershaat i i ” ' ” ” ” [
pattern’ | [ | ' Overshoot pattern
2 Write new register configuration Residual
carrier
\¥
A\
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PN5180 NFC Cockpit: DPC Tx shaping for a standard Type A pulse
DPC Tx shaping result after fine tuning

CETECOM
———

- Manual
\ ‘ ‘ Measurement
 “Overshoot” (f
Limit Check Selection
1 ’JEMVCU Clless

Waveform Analyzer |gem..gs |

D —

After a proper Tx shaping register
tune, we can manage to reduce
overshoot and overshoot and

Medulation Type
;ﬂA_mﬁ

ZDistance

therefore, pass EMVCo
certification without any HW

05 g | Gacm |
ifi H 0 5E-5 0.0001 o<
modification Ze
I R . J Manual Cursor
B y ! | ! I Measurement Results
] L 5 4 Y 1285
| | EMVCo 2.22 A-106 <8> Menual High V]
197
Lowsr | Measured | Upper Cursor: x v
. . u Limit  Value Limit W Auto100% O 0493058 ITT;LMW o
More info about Tx shaplng 2 tlfus) 206 361 299 B FallStart  4.262576E-5 0443752 -
s : EERR A T ]
ise Sta ! 2 !
recommended SettlngS in AN11742 T 5] 0 049 L1 BARise60%  7162584E-6  0.295835 838m
. ] . 0 025 033 B Rise End 736183366 0443752 Manual Mod Index [%]
DynamIC Power Contl’0| vershool ) 0 i 10 B8 Manual Stert  9.768352E-6 113131
Undershoot [%] 0 0.00 10 BB Manual Stop  4.267537E-6 19697 |27
AsK nundn.nli::th 3] 95 iea;ass 100 ——
i 5.5u
Manual Durstion [1/%c]
745

Detected Modulation Type
[aws STOPP

AV £
A

Knowledge
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PN5180 product support package in a nutshell

Demokit

NFC Cockpit

~

~

PN5180 NFC frontend development kit OM25180FDK

SW3524 - Installer package PN5180 NFC Cockpit v2.2

NFC Reader

Library

~

SW3522 - NFC Reader Library for PNEV5180B including all SW examples

Documentation

AV £
A

Knowledge

~

~

~

~

~

~

~

~

75017673 - PN5180 leaflet

PN5180 - Product datasheet

AN11742 - PN5180 Dynamic Power Control
AN11744 - PN5180 evaluation board quick start guide
AN11740 - PN5180 antenna design guide

AN11741 - How to design an antenna with DPC
UM10954 - PN5180 SW quick start guide

SW3545 - PN5180 antenna design tools
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Easy test and debugging based on NFC Reader Library examples

» The NFC Reader Library is encapsulated into layers and
components written in ANSI C.

= Each layer consists of different components having a generic
interface and a specific implementation

» The library structure provides a modular way of programming
and setting up the reader interface.

NFC Apps

NFCForum | ISOMEC | ISONEC
Tagtype | 15693 | 18000 3m3
tions

| isonec | isonec | isorec | isorec
complant | 18032 Intator | 18092 Target | 15693 | 18000 3m3
2|

I= = = =

‘Common (Layer independent)

KeySwore | 1SO144434 | Tools Log OSAL Utis

CiDMan. | (CRC. Party)

X Mabile
Knowledge

NFC Reader | pcXpresso IDE Source code examples
Library

LPC-Link2 board
USB connector

10 pin JTAG
connector

49



Getting started with SW development

Sign In or Register @ English ~ Cart
x ALL ~ Q

|l PRODUCTS

M N NXP * Microcontroliers and Processors * ARM® Processors * LPC ARM Cortex-M MCUs * LPC Dual-Core Cortex-MO & M4F LPC4300 E<
1 Acq'uwe a LPC-Link2 board - iy eapeiio
Available at eDemoboard and Distis

Overview || Documentation || Buy ! Specifications

Jump To Overview
Overview
LPC-Link2 is a stand-alone debug adapter that can be to support various devel tools and IDEs by
Features downloadable firmware.

Supported Devices
i Available firmware images include:

Related Products

« JHLink by Segger
« CMSIS-DAP by ARM
« LPCXpresso Redlink

The order code for this board is OM13054

LPC-Link 2 Picture

L

R21
ZR22
ZR23
R24
c7
RS,

d!
3:
g

Product descriptio

OM13054 935300265598 LPC-Link2

x Mabile
Knowledge



Getting started with SW development

1 Acquire a LPC-Link2 board
Available at eDemoboard and Distis

Download and install LPCXpresso IDE
2 Free download at LPCware

bile
x Knowledge

Software & Support for NXP MCUs

LPCXpresso IDE Downloads
Home
Submitted by Ipcxpresso-support on Thu, 2015-11-26 00:33

X

o
Documentation

Before downloading, please read:

« LPCXpresso IDE v8 User Guide
o Also available

« LPCXpresso IDE

« LPCXpres

+ LPCXpresso IDE Relea

+ LPCXpresso IDE End User Lice

ser Guide
r Guide

ent (EULA)
Product downloads

Click on the operating system that you wish to run LPCXpresso IDE on to downioad the LPCXpresso IDE installer

« Windows download

« Windows Vista or later is required. 32-bit and 64-bit systems are supported
« Linux download

o Supported distributions are listed in the User Guide. 32-bit and 64-bit systems are supported
« Mac OS X download
© Mac OS X Mountain Lion (10.8.5) or later is required

Once downloaded and installed, you can activate LPCXpresso IDE (Free Edition) or purchase LPCXpresso IDE (Pro Edition) directly from the NXP LPCXpresso IDE webstore and then activate LP(

Older versions of LPCXpresso IDE

51


https://www.lpcware.com/lpcxpresso/download

Getting started with SW development

Acquire a LPC-Link2 board
Available at eDemoboard and Distis

Download and install LPCXpresso IDE
Free download at LPCware

LPCXpresso IDE product activation
Help 2 Activate LPCXpresso - Create Serial Number
and register

bile
Keowtede

= xS

Help

®
7}

Help Contents
LPCXpresso User Guide

'%r Search

1 E|HIH 2 & &

IF

Dynamic Help

Key Assist... Ctrl+Shift+L
Tips and Tricks...

Cheat Sheets...

Install Mew Software...
Installation Details

Display license type
Product Information

Support

im Ry SHF @HE-O0-G-|@EBC 5~

Quick Access ;‘ E,’| # Develop

NferdlibExd_NTagl2C.c

@ Welcome &2

= 0

.2_378/|pcxpresso/pages/registeredFreeEdition.htm

on) is fully activated

zoftware is now fully activated, and can be used for production. LPCXpresso
ownload applications containing up to 256KB of code to an LPC target.

vi.

m

-

Activate
About LPCXpresso

Resources

Further product documentation is provided
# Help->Help Contents

The LPCware Forum community is ex
invaluable resource for getting help ar
and join the LPCware community!

= To view the forum, and to register g

g Purchase from LPCXpresso Webstore

-- Free Edition --

{1¢]

(]

Create serial number and register (Free Edition)...

LY Activate (Free Edition)...
-- Pro Edition --
I Activate (Pro Edition)...
€) Deactivate (Pro Edition)...
E Password reminder (Pro Edition)...
) mySoftwarelicense web portal (Pro Edition)...

LU
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Getting started with SW development

~RoTNT-

X

Acquire a LPC Link2 board
Available at eDemoboard and Distis

Download and install LPCXpresso IDE
Free download at LPCware

LPCXpresso IDE product activation
Help - Activate LPCXpresso = Create
Serial Number and register

Importing provided SW example projects
Download and unzip SW3522 package

Mabile
Knowledge

' Develop - LPCXpresso

File | Edit MNavigate Search Project Run  Window
Mew Alt+Shift-N »
Open File...

Close Ctrl+W

Close All Ctrl+Shift+ W

Save Ctrl+S

Save As...

Save All Ctrl+Shift+S

Revert

Move...

Rename... F2
| Refresh F5

Convert Line Delimiters To 3

Print... Ctrl+P

Switch Werkspace 3

Restart

ix Import.

Ly  Export..

Properties Alt+Enter

1 Welcome [Welcome page]

Exit

~ Import [o [E]k=s
Import Projects -
Select a directory to search for existing Eclipse projects. @‘
() Select root directory: Browse...
(@ Select archive file: ChUsers\Jordi\Documents\07 Projects\Webinars\PN5130 - Intr Browse...
Projects:
AGCTrimming (AGCTrimming) - Select All

FreeRTOS_Library (FreeRTOS_Library)
Lpcl768 (Lpcl769)
fFerdlibExd_BasicDiscoveryloop (NfcrdlibExl_BasicDiscoveryLoop) E
ferdlibEx2_AdvancedDiscoveryLoop (NferdlibEx2_AdvancedDiscoverylLoop)
ferdlibEx3_NFCForum (NfcrdlibEx3_NFCForum)
NfcrdlibExd_MIFAREClassic (MfcrdlibExd_MIFARECassic)

NfcrdlibExS_ 15015693 (MfcrdlibExs_15015692)

NfcrdlibExd_EMVCo_Loopback (NfcrdlibExd_EMVCo_Loopback)

Options
Search for nested projects
Copy projects into workspace
[ Hide projects that already exist in the workspace
Warking sets
["] Add project to working sets

Warking sets:

Deselect All

Select...

@ =
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Getting started with SW development

Acquire a LPC Link2 board NfcrdlibEx1 Basic Discovery Shows how to poll for different technologies
Available at eDemoboard and Distis Loop (PR IEE ACIS), CEEEEe) (et i

) NfcrdlibEx2 Advanced Shows how to poll for different technologies
Download and install LPCXpresso IDE Discovery Loop (P2P,Tag,HCE), detect and report them

Free download at LPCware Shows both the P2P and reader function to detect

NfcrdlibEx3 NFCForum Type A, B, Fand V.

LPCXpresso IDE product activation
Help = Activate LPCXpresso = Create NfcrdlibEx4 MIFARECIassic Shows the usage of standard MIFARE commands

Serial Number and register Shows the usage of ISO15693 technology and

NfcrdlibEx5 1ISO15693
the most common commands

Importing provided SW example projects

Download and unzip SW3522 package NfcrdlibEx6 EMVCo_Loopback Application used for EMVCo L1 PCD certification

S e g g

NfcrdlibEx7 EMVCo_Polling Shows how to poll for EMVCo payment cards
NfcrdlibEx8 HCE_T4T Demonstrate the card emulation of a Type 4 Tag

Shows the usage of NTAG 12C specific

NfcrdlibEx9 NTAG_12C
- commands

Shows how to detect this type of cards and

NfcrdlibEx10 1ISO18000_3M3 displays tag info like UID.

Shows how to perform measurements to
determine right Xl value for the antenna
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Getting started with SW development

Acquire a LPC Link2 board
Available at eDemoboard and Distis

Download and install LPCXpresso IDE
Free download at LPCware website

LPCXpresso IDE product activation
Help - Activate LPCXpresso = Create
Serial Number and register

Importing provided SW example projects
Download and unzip SW3522 package

Compile, run and debug your application
Using LPCXpresso IDE

ElE BEE

After new SW has been loaded into the
PNEV5180, the default SW needs to be flashed in
order to use again NFC cockpit. More info in
AN11744 Evaluation board quick start guide

[X]

File Edit Source Refactor Navigate Search Project Run Window Help

ML e E- R NPl B L SR LSt mA B @E-0-Q-e ®ms 9 a0,
[t Project Explorer 52 Peripherals+ i Registers Symbol Viewer = 8 [d cardsc 2
eE = 2@ * Copyright (c), MXP Semiconducters Bapgalorg / India[]

b 5 AGCTrimming
i 2 FreeRTOS_Library
b 5 Lpl769
4 (=5 NferdlibBxd_BasicDiscoveryLoop
1 48, Binaries
© Gl Includes
» (= DebugLPC1769
b (= intfs
I [ MxpNfcRdLib
4 = src
b6 cards.c
b [@ phhwConfig.c
» € NferdlibExdl_BasicDiscoveryLoop.c
Readme et
b (25 NferdlibEx2_AdvancedDiscoveryLoop
i 5 NferdlibBx3_NFCFerum
5 5 NferdlibBxd_MIFARECIassic
b 2% NfcrdlibBxS_ISOL5693

) Quickstart Panel 52 (0= Variables g Breakpoint: 5= Outline &7 Expressions

152 /** \file
16 * Example Seurce for Card product type detection

17 * $Author: jenkins_ cm (nxp92197) §

18 * $Rewision: 3876 § (NfcRdLib V Gate PNS180 V3.692.12.8@1547 : 2673 )
19 * $Date: 2015-11-17 12:59:32 +053@ (Tue, 17 Nov 2015) §
2 *

21 * History:

22 * BK: Generated 25. Sgpt 2014

23 *

24 %

25

26 #include <phhwconfig.h>

27

28 /* Status code definitions */
29 #include "cards.h”

32 DetectMifare

33 **  This function recognize which kind of mifare card is in field.

3a ** card type will be returned.

35 **  If @ returned, card isn't recognized.

36 7
377 uint32_t DetectMifare(uints_t *pAtga, uints_t *bsak)

20 &

.

4| Start here
'® Import project(s) |
€] Mew project...
Build ‘NfcrdlibEx]_BasicDiscoveryloop’ [DebuglPC1763]
ryLoop' g

—
NPT ey e Zao)

%5 Debug ‘NfcrdlibExl_BasicDiscoveryLoop' [DebugLPC1769] I

T Terminate, Build and Debug 'NferdlibExL_BasicDiscaveryloap' [DebugLPC1769]
1) Edit ‘NfcrdlibExd_BasicDiscoveryloop' project settings

(3 Quick Settings  ~

B Export prajects to archive (zip)

B Export projects and references ta archive (zip)

n

B Console 52 [£] Problems  [] Memory €8 Instruction Trace [B SWO Config @3 Power Measurement Te
CDT Build Console [NfcrdlibExd._BasicDiscoveryLoop]

Finished building: ../NfcrdlibExl_BasicDiscoveryleop.c

Building target: NfcrdlibExl BasicDiscoveryloop.axf

Invoking: MCU Linker

arm-none-eabi-gee -nostdlib -L"C:\Users\Jordi\Documents\@7 Projects\Webinars\PN5188 - :
Finished building target: NfcrdlibExl BasicDiscoveryLoop.axf

make --no-print-directory post-build

Performing post-build steps

arm-none-eabi-size "NfcrdlibExl BasicDiscoveryloop.axf"; # arm-none-eabi-objcopy -0 bir
text  data bss dec hex filename
58504 48 14592 73144 11db8 NfcrdlibExl_BasicDiscoveryLoop.axf

17:26:14 Build Finizhed (took 1m:22s.376ms)
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PN5180 product support package in a nutshell

Demokit

NFC Cockpit

NFC Reader
Library

~

~

~

PN5180 NFC frontend development kit OM25180FDK

SW3524 - Installer package PN5180 NFC Cockpit v2.2

SW3522 - NFC Reader Library for PNEV5180B including all SW examples

Documentation

~

~

~

~

~

~

~

~

75017673 - PN5180 leaflet

PN5180 - Product datasheet

AN11742 - PN5180 Dynamic Power Control
AN11744 - PN5180 evaluation board quick start guide
AN11740 - PN5180 antenna design guide

AN11741 - How to design an antenna with DPC
UM10954 - PN5180 SW quick start guide

SW3545 - PN5180 antenna design tools

AV £
A
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Datasheet, application notes, user manuals and other tools

75017673 PN5180 leaflet High performance full NFC Forum compliant frontend

PN5180 PN5180 product datasheet This document describes the functionality and electrical specification of the PN5180 NFC
frontend

AN11742 PN5180 Dynamic Power Control This document describes how to use the Dynamic Power Control feature

PN5180 evaluation board quick start This document describes the PN5180 evaluation board and how to use it. It describes the NFC

AN11744 Lide Cockpit v2.2 which allows an easy basic access to the PN5180 registers and EEPROM in
g combination with basic reader functionality
AN11740 PN5180 antenna design guide This document describes the “standard” antenna design and tuning related to the PN5180
. . This document describes the “symmetrical” antenna design, which must be used together with
AN11741 A ED S D EE T PIHE the Dynamic Power Control (therefore, called DPC antenna tuning).
This User Manual is related to the installation procedures of the PN5180 evaluation board, SW
. . sample projects as well as the re-installation of the original LPC firmware to run the NFC
UM10954 ANSEEY D07 U SEH EUEE Cockpit. It describes the steps to be done to become acquainted with the demo reader
especially for the SW development
SW3545 PN5180 antenna design tools This file contains an Excel sheet for the calculation of the matching and tuning components

for an NFC Reader antenna, including a macro for RFSIM99

| |
2 |
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PN5180 is supported by advanced tools that make it easier
than ever to develop a design

NFC frontend development kit OM25180FDK
Available at eDemoboard and Distis

NFC Cockpit design tool
A professional GUI tool for engineers that ease design
process, antenna tuning and waveform shaping

Dynamic Power Control

Delivering robust performance while controlling antenna
current, RF power and the related waveforms to deliver
optimized RF performance even under detuned conditions

b o

Modular, easily readable and quickly portable SW library
complemented by ready-to-use SW examples and tested
against standardized tests.

- Mobile
x Kiowiedge

. J NFC Forum, EMVCo and ISO/IEC compliant library
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Do you need more?
Resources and useful links

» NFC Everywhere
http://www.nxp.com/nfc

» PN5180 product website
http://www.nxp.com/products/identification-and-security/nfc-and-
reader-ics/nfc-frontend-solutions/high-power-nfc-frontend-
solution:PN5180

» OMZ25180FDK demokit website
www.nxp.com/board/OM25180FDK.html

» NFC innovation lab video to get a quick intro into the new
features that come along with the PN5180
https://www.youtube.com/watch?v=Q0jFC27TLEQ

» NXP Tech community
http://nxpcommunity.force.com/community/CommunityOverview

le
I . . [ rrsining BESTARN

X Sign In or Register @ English ~ = Cart
= i - Q

I PRODUCTS SOLUTIONS SUPPORT ABOUT

NXP * Identfication and Security * NFC and Reader ICs * NFC Frontend Solutions B<

OM25180FDK: PN5180 NFC frontend development kit OM25180FDK

[ovren | = | e specmons |
Jump To Overview
Overvew OM25180FDK is a flexible and easy to use frontend development kit for PN5180. It contains a PNEV5180B board
Features with 65 mm x 65 mm antenna optimized for EMVCo applications, a 30 mm x 50 mm antenna with matching

components optimized for NFC applications, three small antenna matching PCBs (appr. 30 mm x 50 mm sized) for
implementation of a custom antenna matching circuit, an NFC sample card based on NTAG216F (NFC Forum Type
2 Tag) and 10 PN5180 samples in HVQFN package.

Application Notes

PN5180 block diagram
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http://www.nxp.com/board/OM25180FDK.html
https://www.youtube.com/watch?v=Q0jFC27TLEQ
http://nxpcommunity.force.com/community/CommunityOverview

PN5180 — The best full NFC frontend on the market
Jordi Jofre (Speaker) / Eric Leroux (Host)

Thank you for your kind attention!

» Please remember to fill out our evaluation survey (pop-up)

» Check your email for material download and on-demand video
addresses

» Please check NXP and MobileKnowledge websites for upcoming
webinars and training sessions
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http://www.nxp.com/products/related/customer-training.html
http://www.themobileknowledge.com/content/knowledge-catalog-0

