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« ST25 design resources

« Customer oriented solutions
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ST25 design resources




ST25 Ecosystem in China

Easy-to-use and customer-oriented

€5 sTM32Nucleo STM32Cube @
I — /
hardware ecosystem software ecosystem

f/‘ Discovery kit Mobile Apps I, ,
N STM32 based ST25 SDK w0
SW

HW

Schematic,
BOM, Gerber
Local Support / training | NN

Antenna design
/ marching tool
https://github.com/ST25-NEFC
Documents

Tools i i
"—l shequ.stmicroelectronics.cn 4

PC software too

ST25 SDK
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ST25 Hardware Ecosystem

Discovery kit Nucleo shield board Application oriented demo kit

ST25 NFC IC ST25 NFC IC ST25 NFC IC

Onboard STM32 MCU Compatible with STM32 Nucleo Onboard STM32 MCU
Micro-USB connector boards Micro-USB connector

PC GUI available Equipped with Arduino™ UNO R3 Comprehensive Device Test
MCU source code available for connector Environment (DTE) for EMVCo
full function evaluation and demo MCU source code available for Level 1 FW control

with PC GUI prototype development &

Example: ST25R3911B-DISCO Example: X-NUCLEO-NFCO05A1 Example: ST25R3911B-EMVCO
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Design tools and training

Easy to use and user friendly - Antenna eDesign suite

eDesignSuite

Antenna Design

Geomefry

. Tums 12 segments Antenna Antenna
M24SR Antenna Length A0\ mm €3 i e
Antenna Width 25/ mm €3

. Thicknes:
Number of Layer o

Conductor
Width mm
Spacing mm
Thickness Substrate
w I i Thickness
Subsirate
Thickness mm

Relotive Bectical Permittivity (&)

Antenna Results
Segmentation Mode: Vertical

Equivalent inductance: 627.5 nH
@13.56 MHz

Ly
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Antenna design tools: single layer antenna design

Available in www.st.com AERELT QFT L4 40474441 £ §FR-4 PCB % £,.pdf
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Products v

& About ST

i Products ’) Applications

Calculators, Selectors, Simulators / Browse Calculators, Selectors, Simulators —

Development Tools >

Ecosystems > Calculators Selectors

Embedded Software >

Evaluation Tools > Simulators and Models
Mobile Applications >




ST25 Software Ecosystem

STM32Cube expansion, easy-to-use and porting

« Example : Demo of the ST25R3911B wakeup and reader mode
« Low power Wakeup mode detection of approaching tag
 |dentification and activation of nearby tag/P2P device
« Displays tag's technology (LED) and UID

.

Sample Application

. Applications

{
RFAL Lib J

kMiddIeware

[ 1 ]

Drivers

X-NUCLEO-NFCO05A1

( J J

HW Components

§TM32 Nucleo Board X-NUCLEO-NFCO05A1 Expansion Board
Development Boards
Kyy 7
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STM32 open development environment

A fast track from idea to production with Nucelo boards

I X-NUCLEO-IKS01A2

X-NUCLEO-NFCO01A1

NFC ))

ldea Prototype > 4 Engineering sample Product
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ST25 SDK content

ST25 SDK easy-to-use and customer-oriented

Data Brief

st25sdk jar II : II
reader jars reader dll/so User Manual
dil: dynamic link library (for Windows)
so: shared object (dynamic library for Linux)

Ky 9
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ST25 10S mobile apps

ST25 NFC Tap for iOS g

_ 2 App Clip for User Experience

ST25TVO2K gt
— 5 @ o ﬂ Read/Write NDEF and User memory of ST25 tags
‘T: e | & s s B - Support of specific functionalities of ST25 tags (PWM
Sotaltumber 250010196079 O roou P I output, TruST25 digital signature...
e .'.‘ e IncIZdes demos forg Fast 'I(::Jransfer I\/fode, Bluetooth
Ready to Sca Ccmpatibivlity.prolocol NFCISO15693... 1: fVCard a pa”‘”’]g and PWM
‘m:m: h o i Support of NFC background tag reading
@ i == s Automatic launch of iOS app
m————_ . 1 S - | ST25 NFC tap open-source code (STSW-ST2510S002)
= b ; Support i0S14 & i0S15 beta

A

Ky 10
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https://www.st.com/en/embedded-software/stsw-st25ios001.html

ST25 NFC Tap for Android

338 G 5 b A

ST25TV02K =  ST25DV64KC-I

TAG INFO NDEF CCFILE SYSTEM FILE MEMORY

ST25TV0ZK
NFC type5 - ISO/IEC 15693
Area’l: NDEF message containing 2 record(s). NDEF size: B0
Bytes.

Bluetooth record

Edit a Bluetooth handover NDEF record

plustoohrecrd HAa.
Edit a Bluetooth handover NDEF record
00:07:13

Transmitted: 14853 / 100000 bytes

Received: Q

Error recovery enabled

life.augmented

Please select the picture to send:

&) Send demo picture

QO Pick a picture to upload

o
=
¢ o1
¥
—
e
Picture size: 26361 Bytes

NB: Picture size is reduced to fit in 100 kB

Move the bottom edge
of Areal, Area2, Area3
to change the number of

as and their sizes.

Aread will take all the

remaining space up ta the

end of the tag's memory.

Selected area:

O Area’l
O Area 2

Area3

Fine tuning of selected

areds end:
~
v
Size in Bytes

Area 1 2848
Area 2 2272
Area 3 2112
Area 4 960

TOTAL 8192

[RERRR AN
Area 2

Size in Blocks

568

528

240
2048

ST25 Android mobile apps

Read/Write NDEF and User memory of ST25 tags

Support of specific functionalities of ST25 tags (Tamper
detect, Augmented NDEF, PWM output, TruST25
digital signature...)

Includes demos for Fast Transfer Mode, PWM and Wifi
or Bluetooth pairing

Automatic launch of Android app
ST25 NFC tap apk file ( )
ST25 NFC tap open-source code ( )
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https://www.st.com/en/embedded-software/stsw-st25001.html
https://www.st.com/en/embedded-software/stsw-st25001.html#overview&secondary=st-get-software

LInuxX® driver for the ST25R391x

Simple implementation with the Raspberry Pi 3 to operate with the

reader

[\ Linux

ISO DEP NFC DEP

NFC-A | NFC-B | NFC-F [ NFC-V | T1T |ST25TB

RF

RF Configurations

ST25R3911 ST25R391x

Ky 12

life.augmented




ST China Community

https://shequ.stmicroelectronics.cn/

Ly =%
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BER / STM32HMER 2HitlE / BRERNE / B ERESE ER/1H

7] BIEsS

ST NFCEIBA

BEEESHMENRFIDRINFCIRARSATE > —, 12EEIENFC / RFIDIRES, HENFCHRES, NFC / RFIDiES: & NFCEHIgE,
ZeNFCRABNZ S AHIBER RS E=SHERNRHF RFID/NFCF=53,

AREERFEF
-
(UERE) BTFRAFREIET Amazon KRS ZAF .
:
(#UEFAT] LS88ST25RU3993 : @
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n-line training videos

Sotuhons for NEC / RFID Iogs anc Readers

T -

| STISR

SR s
S 24
=185 FEE MN{EICEEAAST25 NFCHIEE

S=E17EE ST25R NFCG=EFRESSigSitS&

- o

L7

—

S=E13£E ST25 NFCFTSmaEEairse=...

- - =w= !,‘srg>f‘1°§ > -
. e =i

L7

=0 B FST2SaONFCRE®ET 4 —...

. L
M FsT25r ! ~

L7

ST STRE NFC

SEefE EF ST2S589NFCEHE&ET 1

S7
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SE5£E ST25 NFCF/&ES=5Idmsv4 - S...

S=T s sBEANG] =EEET ENETE =T
e - -~ -
| o _- o._ -~
WIS ST2SIHEE = misw sT2s ,:nlf-. Vs -
F<->2 L7
SE16£E ST25EESEigit5= SE=1S5£E ST25 NFC mF,mEigit:E===ln
- = = =
== - ) -
=2m sras W M ST ISR forr e
F s STzsRR
Lz

=y emapresk
L7
SE12£E ST25 NFCFTSITE=Ea077

S=E115E EFST2SAaINFCEETEST 6 ...

= -

L7

NFC forum
S

i

=8 S FST25a9NFCEAEET 3 ...

=75 B FST258ONFCEETS

e

FEAME STXS MEC
Sy =

BESEN ST2S NEC
- 58 BLI BT ¢

SE48 ST25 NFCFm=ZIassi3 - s...

SESEE ST25 NFCF—m=>IEms572 - S...
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Reference designs

23 dynamitic tag antenna designs have been validated for customers

il Antenna parameters Title
ANT14x14_Dual layers v
ANTA15x15_Dual layers wwew
ANT_DA156_cirular_Dual layers o mw
ANTA7=17_Dual layers swew
ANT20x15_Dual layers @wew
ANT20x20_Single layer =

Artenna Antenna

Length

Thickness
ANT_D20_cirular_Dual layers o
ANTZ25:20_Single layer owew
ANT25x25_8Single layer @
ANT_D25_cirular_Single layer wnw
ANT30x20_Single layer owew
ANT30x25_Single layer mwew
ANT_D30_cirular_Single layer wnew
ANT31*30_Single layer www
ANT40x25_Single layer oue
ANT40x30_Single layer one
ANT40:40_Single layer @
ANT40x20_Single layer =we
ANTEDx50_Single layer =ww
ANTED=G0_Single layer = ww
ANTTOx70_Single layer = wew
ANTTS5x40_Single layer =ww
ANTE0=80_Single layer oue

Antenna parameters description:
Antenna length/Antenna
widthMWidth/Spacing/Thickness/Susbrate
Thickness mwew

Substrate
Thickness

Spacing

Ly
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Antenna length (mm)
14

15
15/Diameter
17

20

20
20/Diameter
25

25
25/Diameter
30

a0
30/Diameter
31

40

40

40

40

a0

60

70

75

a0

Antenna Width (mm)

135

Antenna fums

L R e - ]

=]

0z
02
0.254
03

-
2

0z
0.3
0z
0z

-
2

0.254
0z

-
2

08
0.3

-
2

04
0.3
o7
08
14
1K
1.4

Width (mm)

Spacing {mm)
0.2
02
0.2
0.25
0.z
0.2
0.3
0.2

.
2

0.254
0.3
2
0z
06
.2
0z
0.25
0.15
0.4
05
06
06

0.5

Thickness (mm)

Substrate thickness
1.6
0.8
0.8
0.8
0.8
0.8
1.6
0.8
0.8
0.8
0.8
0.8
0.8
1.6
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8
0.8

Mumber of PCB layer

(ST T T K N

Antenna inductance
ANTT
4.45
4.67
4.53
4.62
4.5
ANT13
4.2
4.45
462
4.37
4.47
4.93
ANT14
4.32
4.47
4.44
ANT2
4.8
4.8
4.7
ANT1
4.8
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Local application tips

K,’ [o.augmented
How To Design Single Side N "I
life.augmented

(NFC ¢

Photos - ST25R3911BFE#IILEB#R.png

- Refl(P1) Vector 20/09/18 10:36 = ‘
ot e el S SN, o @ BW: 10 kHz Points: 1201 Trace: Clear/W life.augmented
fF40 NFC AT R0 TiE R s Att: 10 dB TG Power:  -10 dBm Suppr: Off
5MHz 4.38-j59.7Q 532.75pF
o g P 135667 MHz 21.4-j0.81Q 14.53nF
Rl 13.2833 MHz 38.5+j9.81Q 117.60nH

BN S T25R3911B fif.7HE 1 it 51

st ]
* HENFCHlif; AR T B4 4 ST25R3911B IETIFER AL ML A 11 . (R e AR 3 00 43 A e P ) e 6 sl i 2 A S T 2

e (0 00 0 9 o e

RIIFER R

Tl L BH T %

DR ATHE RS . S Tag Hi#2896
KA gsksE, @it NFC Tag 7iet, RfIE
el ®'

n
b T F e PR
s RTHEZEFPH

R L{ER %, ST R ARGKIRE

7 T B A M REEHE @EE. ATLLFF 10ms-ANOms > @A 16 A Hhar k. Wb . A0 C X —# Ll aEH st

FEEEIEF

Brand type Series Part # L[nH]  |Q@fwork |DRC[mOhm] |IRMS [mA] |SFR [MHz] |Footprint |00 range (wur=h)
TDK MultiLayer | MLI1608 MLI1608WR22J 220 28 290 550 3500603 foms
Vishay shielded  |IHHPOS06 | IHHPOBOGAZERR24MOT 240 20 205 4200 0806 20ms
Taiyo Yuden MultiLayer |MCFK1608  |MCFK1608TR24M 240 50 2100 0603 30 ms
muRata wirewound  |LOW15 LQW15CAR27J00D 270 380 480 1200|0402 40 ms
muRata wirewound  |LQW18 LQW1BCNR27100D 270 160 750 0603 50 ms
Taiyo Yuden MultiLayer |MCKK2012  |MCKK2012TR24M 240 25 2000 0805 80 ms

‘_ Taiyo Yuden MultiLayer |MC MCFK1608TR24M 240 50 2100 0603 7o ms

” R I ) I B - 80 ms 16
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ST FAE on-site: ST25-NFC GitHub

https://github.com/ST25-NFC

) s72s5-NFC- GitHub X 4+

< C {0 & github.com/ST25-NFC Q © % %

o Product -~ Team Enterprise Explore -~ Marketplace Pricing - Sign in |Sign up‘

0 overview [l Repositories 4 B Projects @ Packages ¥¥ Stars

Popular repositories

ST25R3916 Public ST25DV Public
BIEHFERNI IS, VideoF{LHS BFEMFEN FEIERs, Videof{LHS

ykd

ST25R3911B Public SOFTWARE-LICENSE-AGREEMENT Public
BEHFERNI ISR, VideoFI{UHS WETE, EREGE, BilaEEEEIE License agreementZ £35E,

(W]
—
M2
[
|
=z
T
M

Ly
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SW example code introductions

i= README.md
BIrEREt
- (X3

o UESSEllEN AR, M demo.c" XA E

o MEMtagVARBXABEBBIEdemoNfev( rfalNfevListenDevice *nfcvDev iIXANEREA,

6
263
6

269  static vold demoNfov( rfaldfdviistenDevice *afovdey )

a7 Betiznloae Lt

s wintie s Tovien:

ans winzd t blockMum = ‘xify

e uinss_t TaBuf| | + DEMO_NFCV_BLOCK LEM + AFAL CRC_LEN )

a7s sinzd ¢ * widy

276 104t DENO_NFCV_WAITE TAG

M wingd ¢ wrData [DEMO_NFCV_BLOCK _LEN] = | Owii, On32, Onx

278 - Sendif /¢ DEMOD XFUV_WRITE TAG *

s uid = afovdev-riavhes . UID;

a0 .

el * Pasd Block saing Pead 3iagle Nlock Scamand

303 * with sodtessed mode (uid '= NULL) or selected mode (uld == NULL)

283 */

a8 wrr = rfalftoviolleshesddingleBlock (RFAL NFCV _REQ FLAD DEYAULY, wid, iium, TaBuf, sleeof(raBuf), srovien):
a0 platformiog (" Read Block MX: Vs Sa\r\n®, blockMum, (ezx '= ERR_NONE) 7 *FAIL": "OK Datai®, (exr '= ERR NONE) 7 ** : be
306 1ML DEMO_NFCV_SRITE_IAG /* Writing ssxaaple *

391 | fenaif /¢ DEMO_KFCV_WRITE TAG *

4
a0 wrr = rfalNfoviellerWritedingleBiook (RFAL NFCV_REQ_FIAG_DEFAULT, wid, blockium, wrfets, ai onvs-: Vi
288 plasformlog (™ Write Block WX: %» Data: Ws\r\n®, blockium, (ezr != | e 3 v DEMO
b3 1) wrr = sfaldfoviollerfeadSingledlock (RFAL NICV_REQ FLAD DEFAULY, uid, o e ) Lol
e plecformlog (* Read Block WXt % Wa'\r\n®, blockWum, (err '= CRR ! rAgL": "OEEData:* 3 %"

- tHXAPIRE

o ReturnCode rfalNfcvPollerReadSingleBlock( uint8_t flags, const uint8_t* uid, uint8_t blockNum, uint8_t* rxBuf, uint16_t rxBuflLen, uint16_t
*rcvlen ): EEHYE—block

o ReturnCode rfalNfcvPollerWriteSingleBlock( uint8_t flags, const uint8_t* uid, uint8_t blockNum, const uint8_t* wrData, uint8_blocklLen ) :

"_l S8 —block 6
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Application oriented solutions




NFC application block diagram

Consumer engagement, Asset tracking, Ticketing, Gaming, Brand protection, Access control, ... WwWw.St.com/st25t

NFC phone / RFID Reader

Industrial, Lighting, Consumer, Metering, Appliance, Healthcare, ... (Fast Transfer Mode and SW upgrade) www.st.com/st25d

Dynamic tags
STM32
microcontroller

STM32
microcontroller

SPI1/

12C
13.56MHz
* ST25R3916/ST25R3917 supports SPI and 12C both NFC phone

* ST25R3911B/3912/3913/3914/3915 and ST25R95 support SPI only

20
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ST25 for brand protection I

» Anti fake ( Accessory)

» Categorizing
(Temperature, volume)

» FW/Parameter setting
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ST25 for NFC charger

WLC-Listener § ST25DV-12C Disco kit
MCU mother board adaptation

- ———

22
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Solutions for NFC / RFID
Tags & Readers

ST25 SIMPLY MORE CONNECTED




Thank you

Find out more at www.st.com/st25

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.
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