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1 General Description

This application note describes the AS3956 General Purpose Demo Kit and its usage. The purpose
of the demonstrator is to show all the features and functionalities of the AS3956. The demonstration
works in combination with a reader (AS3911 GP demonstrator) and/or NFC enabled smartphone. The
main features of the demonstrator are:

. Demonstration of a Tag 4 Type (T4T) operation
. Demonstration of a Tag 2 Type (T2T) operation

The Evaluation Kit allows you to supply all components by the PC USB Port. No external supply or
battery is needed. Except the USB cable (included), no wiring is needed. This allows a fast and
convenient evaluation of the AS3956.

1.1 Kit Content
The AS3956 Demo Kit includes the following items:

. AS3956 tags (3 pcs.)
. Controller Board with USB interface
. USB Cable
. USB Data Stick
< amun
QUAD

Figure 1: Demo kit content
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1.2 Compatibility

This demo works with
. AS395x GP GUI version 1.0.11.0 or higher and FW 1.0.9 or higher

2 Hardware Description

The AS3956 demo kit is composed of 3 tags and a controller board. The tag consists of the AS3956,
antenna and a connector. The tag (unpowered) works like a standard NFC-Forum T2T.

Connector provides all connections required for the microcontroller:

. VSS
. SPI/12C
. /IRQ
. VPREG

2.1 Controller Board Description

The controller board mainly consists of the USB connector, PIC24FJ128GB202 microcontroller and
an 8MHz crystal. The board is powered by USB or by RF field energy extracted by AS3956.

2.1.1 Controller Board Layout and Schematics
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2.1.2 Bill of Materials

Bill of Materials

Company:
Application
Engineer:
Product
Number:
ARS Project
Name:
Boardtype &
Version:
Release
Date:
Revision:

ams AG

dstr

AS3956

AS3956 Demo Kit
Controllerboard

V1.0

28/8/2017
Rev 1.0.0

Designator Comment Manufacturer Part Qua
Number ntlty

C1,C2,C4

C3,C5
Ce6, C7
D1, D2, D3,
D4, D9

D5

D6, D7, D8
L1

Logo1

P3

R1

R10

R11

R2, R3, R4,
R5, R6

R7, R8
R9

S1

U1
u2

u3
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100n

10u
1u

LED_LUMEX

Zener
9V
Ferritbeat

89212_Connector

10k
866
62k

470

27R
33k

SW_DPST1_THMD

PIC24FJ128GB202
AS1360-33

USB_Micro_AB

MULTICOMP

TDK
KEMET

KINGBRIGHT
ON

SEMICONDUC

TOR
EPCOS
MURATA

TE

CONNECTIVIY /

AMP
TE

CONNECTIVIT

Y
MULTICOMP
MULTICOMP

MULTICOMP
YAGEO
(PHYCOMP)
MULTICOMP
C&K

COMPONENTS

MICROCHIP
ams

Hirose Electric
Co Ltd

MC0402X104K160CT
C1608X5R1A106K080
AC
C0603C105K9RACTU

KPHHS-1005QBC-D-V
MM3Z6V8T1G

CDS3C09GTA.
BLM18EG471SN1D

1734592-8

CRG0402J10K
MCMRO04X8660F TL
MCSR04X6202FTL

MCMRO04X4700FTL

RC0402FR-0727RL
MCMRO04X3302FTL

PCM12SMTR
PIC24FJ128GB202-
/MM

AS1360-33-T

ZX62-AB-5PA(11)
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2.2 Tag Description

Tag consists of AS3956 IC, Coil antenna and an FCC connector.
2.2.1 Tag Dimensions

2.2.1.1 20x25 mm tag

2.2.1.2 22x38 mm tag

2.2.1.3 32x45 mm tag

QGLUAD

i

" CIMMIA

2
™
L &
' 3

3 Software Description

The AS3956 IC natively behaves like a T2T with NDEF message. It can be used with a standard
NFC enabled phone. The AS395x Evaluation Software package includes a general purpose
AS395x Evaluation Software (Desktop GUI)
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3.1 AS395x Evaluation Software

With the AS395x Evaluation Software users can:

e Change the AS3956 configuration — setup to operate as a T4T or T2T, enable energy
harvesting, data protection, silent mode and other advanced features

e Manipulate the contents of the NDEF message, both for T2T and T4T

e Do data transfer between the Desktop GUI and the Android demo app. Currently data
transfer is supported only in extended mode, tunneling mode will added in the future
versions.

The AS395x Evaluation SW can be downloaded from the following destinations:

|| Software | FTPsite User | Password |

AS395x General
GUI purpose TBD TBD TBD
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A53956,Evaluation SW

—

File  View  Seftings Help

Ex

Type 2 Tag Type 4 Tag

Hdef Message

MDEF message records

7

Create / Edit Clear

MDEF message bytes

Memuory Map

Configure as Type 2 Tag

&  hitp:liwww.ams.com

Advanced

Read @ \AWrite
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Figure 2: AS395x GUI
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([ About JE— |2 [

AS3956 Evaluation Software
Product Wersion: 4.0.10.0 ’

Copyright (C) ams AG

ams AG
Tobelbaderstrasse 30
A-8141 Unterpremstaetten

Phone: +43 (0) 3136 - 500 - 0
WWW.AIMS.COMm

This program is provided AS 1S with NO WARRANTY OF ANY KIND, INCLUDING
THE WARRANTY OF DESIGN, MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

Program is based in part on the work of the Qwt project (hitn: /fgwt.sf.net).

Close

Figure 3: AS395x GUI Version

4 AS395x Evaluation Software User Guide

4.1 Type 2 Tag tab

From this tab the AS3956 can be configured to operate as an NFC Forum Type 2 Tag. Here the
NDEF message can also be read or written.

To setup the AS3956 as a T2T click on Configure as Type 2 Tag button.
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o ™
AS395x Evaluation SW [ESREERT

File  View  Settings Help amun
E

Type 2 Tag Type 4 Tag Filz Transfer Memuory Map Advanced

Configure as Type 2 Tag

Hdef Message

MDEF message records

‘rd_ hitp:/fwww ams.com

Create / Edit Clear Read @ \AWrite

MDEF message bytes

AS3856

Figure 6: AS395x GUI - Type 2 Tag tab
To clear the NDEF message, click on the CLear button, pressing the Write button after that is not
necessary.

To change or create the NDEF message, click on Create/Edit button to bring the NDEF message
dialog.
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5| Ndef Message
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Text
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Lﬁ_l Image
Bluetooth
WiFi
=

= Contact

W

t"| App launcher

ﬁ Propriatery

Message records

Add

Delete

Up

Down

Ok Cancel

Figure 7: AS395x GUI — NDEF Message Dialog

Select the desired record type from the Record types list on left handside of the screen and then
click Add. A record with the selected record type will be added to the Message records list. Now
enter the URL text in the text box.
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The LRI Record is used to store a URI {either a URM or URL) in a NEC Forum compliant tag or to transport a
LRI from one MFC device to another,

Ok Cancel

Figure 8: AS395x GUI — Create NDEF Message

When ready, press Ok to close the NDEF message dialog and go back to the Type 2 Tag tab and
there press Write. A message box will pop up to inform if writing the NDEF message was
successful.

- = =T
11| Ndef Message Write T2T (SRS

|®| MNDEF message written.

oK

N

Figure 9: AS395x GUI — NDEF Message Created

The message is written into the AS3956 EEPROM and the board can be disconnected from USB.
Any reader/NFC enabled phone will be able to read out the NDEF message.
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4.2 Type 4 Tag tab

From this tab the AS3956 can be configured to operate as an NFC Forum Type 4 Tag and as in
T2T, the NDEF message can also be read or written.

To setup the AS3956 as a T4T click on Configure as Type 4 Tag button.

F B
AS395(Evaluation SW =] B e
File View Settings Help amui

N
E2
Type 2 Tag Type 4 Tag File Transfer Memary Map Advanced

Configure as Type 4 Tag

Hdef Message

MDEF message records

| 5?' )
& hitpdfwwwams.com

Create / Edit Clear Read Write

NDEF message bytes

AS3856

Figure 10: AS395x GUI — Type 4 Tag tab

Changing/creating the NDEF message follows the same procedure as in T2T NDEF message
configuration. The difference is that in this case the NDEF message will go to the MCU'’s flash
memory, not to the AS3956 EEPROM. MCU must be on for readers/NFC phones to read out the
message, so either energy harvesting must be enabled or the MCU should be externally supplied
(USB cable ex.). The GUI can be closed.

4.3 File Transfer tab

This tab is for demonstrating the data transfer application. There are several options for data
transfer.
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e Files can be received or sent from/to an NFC phone. Smartphone App is currently not
available for AS3956. This feature will be added in the future.

ams Demo Kit Manual Page 17
[v1-2] 2017-Oct-30 Document Feedback


http://www.ams.com/Document-Feedback

AS3956 Standard Board

4.4 Memory Map tab

In this tab the complete EEPROM memory can read or written.

[ As395Evaluation sW : E=EE)
File View Seftings Help amu
Ex
Type 2 Tag Type 4 Tag Filz Transfer Memory Map Advanced
i Description Byte D Byte 1 Byte 2 Byte 3 Block Access
UID { Internal - - - - 0oh RO
| Fabrication data = = = = 01h RO
| Internal / Lock - - - - 02h oTP
CC — — — — 03h OTP
| Data — — — — 04h RW
i Data - - - - 05h RW
Data - - - - 06h RW
Data - - - - 07h RW
Data — - — — 08h RW
Data - - - - 08h RW
Data = = = = 0ah RW |
! Data — - - - 0bh RW
Data = = = = Och RW =
Data fields format: ® hex ascii Read  \rite
| |
n

Figure 13: AS3956x GUI — Memory Map tab

To read the tag memory, press on Read. To change contents of the memory, change the bytes of
the block you want to write and then click on Write. If the data fields are displayed in hex, enter the
new data in hex. If data fields are displayed in ASCII, then data should be entered as text. The cells
to be changed will be marked in red.
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i TR
[7]] AS395Ix Evaluation SW =S

S . - — S — e —

File View Seftings Help amu
E
Type 2 Tag Type 4 Tag Filz Transfer Memory Map Advanced
Description Byte D Byte 1 Byte 2 Byte 3 Block Access
Data 0o 0o 0o 0o Obh RW
Data 00 0o 0o 0o Och RW
Data 00 0o 0o 0o Odh RW
Data A4 0o oo 0o Oeh RW
Data 0o BB 0o 0o Ofh RW
Data 00 0o cCc 0o 10k RW
Data 0o 0o 0o DD 11h RW
Data 00 0o 0o 0o 12h RW
Data 0o 0o 0o 0o 13h RW
Data 00 00 0o 0o 14h RW
Data 00 0o 0o 0o 15h RW
Data 0o 0o 0o oo 16h RW
Data 0o 0o 0o 0o i7h RW
Data fields format: ® hex ascii Read  \rite

Figure 13: AS395x GUI — Memory Map tab, data enter

When the content of the tag memory was changed from the RF interface, reading again with the
GUI will show the text in the cells in blue, indicating that the content in these cells changed since
the last read.

4.5 Advanced tab

The Advanced tab has four sections:
e |C Configuration

Part of the settings saved in the AS3956 EEPROM configuration words can be changed
here. Refer to the datasheet for information on what each options means.
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[#] As395¢xEvaluation SW

File

E

View Seftings Help amin
N
e
Type 2 Tag Type 4 Tag Filz Transfer Memory Map Advanced

IC Configuration

Silent mode [2C slave address
Enabled Enable tunneling mode
‘okage level: Enable extended mode RIS
3 o
1.42 Enable authentication settings over RF
SENS response:
. Forward CRC to buffer
Energy harvesting 0044
Voltage level Send NAK on CRC and parity error
. SELECT rezponse:
1.80 2 Invert 13014443-4 compliance bit on CL2 &
Output resistane: +" Enable configuration over RF
o | RF has priority during EEFROM arbitration
Authentication =ettings
Interrupt masks
Fabrication data
Read Wirite:

A53556

Figure 14: AS395x GUI — Advanced tab

e Authentication settings — for details on each option, refer to the datasheet.

To enable password authentication:

(@]

(@]

Click on the Authentication settings section in the Advanced tab.

Enter the block number where protection should start in the Start address text box.

Protected blocks will be all the blocks from the start address to the end of the memory
address space. If the start address is beyond the valid addresses, data protection will

be disabled.

Select which EEPROM operations (read and/or write) require authentication. If nothing
is selected, data protection will be disabled.

Optionally change the authentication counter to a valid value (1-7).
Click write to write the settings to the EEPROM.

To disable password authentication:

O

Click on the Authentication settings section in the Advanced tab.
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o Inthe Start address text box enter a value that is beyond the valid addresses, ex.
FFh and/or uncheck the EEPROM Read and EEPROM Write check boxes.

o Click Write to write the new settings to the EEPROM.

i _ -
A5385xEvaluation SW L= B

[ ——
File View Seftings Help amin
N
E
Type 2 Tag Type 4 Tag File Transfer Memary Map Advanced

IC Configuration [

Authentication settings |

Authenticated operation Counter
+ EEPROM Read T
+ EEPROM Write S s
64
Interface
MCU dislabed Password
RF disabled 61735458

Interrupt masks |

Fabrication data

Read Wirite:

A53956

Figure 15: AS395x GUI — Advanced tab, Authentication Settings

e Interrupt masks — define which interrupt sources will trigger an IRQ. Checking a source will
disable it. This part and the IC Configuration comprise the contents of the AS3956
configuration words.
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':'
AS395ixEvaluation SW

= ==

File  View  Seflings Help
T |

Ex

Type 2 Tag Type 4 Tag

IC Configuration

Filz Transfer Memory Map Advanced

amin

L] Authentication settings

Interrupt masks

Interrupt Mask 0

~ Power up
ACTIVE(®) state entry
Sleep request
RF EERFOM write
RF EEPROM read
Receive end
Transmit. end

Exit RF / Field off

Fabrication data

Interrupt Mask 1

RX start

Framing error

Parity error

CRC error

Buffer error

Write EEPROM success
Wirite EERPOM error

Access error

Read

Figure 16: AS395x GUI — Advanced tab, Interrupt masks

e Fabrication data — the read only configuration data of the AS3956 are written at production

time
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r — = ——
AS395ikEvaluation SW - T - o[ B
|| File View Settings Help amm
EC
I
Type 2 Tag Type 4 Tag Filz Transfer Memory Map Advanced
= !
' IC Configuration |
| Authentication settngs |
. Interrupt masks |
Fabrication data |
Trimming bits EEPROM Size: I
Test mode enabled Silent mode voltage; 4 Kbit ﬂ |
Decreased modulator resistence 5 Interface:
MISO pull down IS5 low enabled Regulator voliage: SPI & |
MISC pull down 1SS high enabled F g Frame delay time:
0 =
Oscillator: =
Decoder compensation register: [ UID CRC:
2 [~
0 = 313230
[ = |
Read Wirite:
=

Figure 17: AS395x GUI — Advanced tab, Fabrication data
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5 Data protection

Data protection can be enabled from the GUI when authentication settings over RF is set to be
allowed in the AS3956 IC’s configuration settings.

-
AS5395(xEvaluation SW

’ -
File \iew Settings Help amin
N
E
Type 2 Tag Type 4 Tag File Transfer Memory Map Advanced
IC Configuration |
Silent mode 12C slave address
] Enabled Enable tunneling mode
. ‘foltage level: Enable extended mode U We s
T D
1.42 el +' Enable authentication settings over RF
SENS response;
: Forward CRC to buffer
Energy harvesting 0044
Voltage level: Send NAK on CRC and parity error
| . SELECT response:
| 1.80 Inwert 1201 4443-4 compliance bit on CL2 & ||
‘ Output resistane: Enable configuration over RF i
| 0 e RF has priority during EEPROM arbitration
L
Authentication settings |
i ||
' Interrupt masks |
Fabrication data | |
I [l
Read Virite
i
| |
AS3956

Figure 35: AS395x GUI — Enable auth settings from RF

How to enable/disable from the GUI refer to the AS395x Evaluation Software User Guide section of

this document.
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6 Configure and Use Example

6.1 AS3956 with NFC Enabled Android Smartphone!

6.1.1 NFC T2T

. Connect the Controller board to the computer with USB cable and start the AS395x
Evaluation Software.

. Click on the Type 2 Tag tab.

. Click on Configure as Type 2 Tag. The AS3956 is now configured as T2T.

. Disconnect the USB cable.

. Place the tag on the back of the smartphone. Smartphone will detect the tag and take

appropriate action.?

6.1.2 NFC T4T

6.1.2.1 Powered from USB port

. Connect the AS3956 Controller board to the computer with USB cable and start the AS3956
Evaluation Software.

. Click on the Type 4 Tag tab.
. Click on Configure as Type 4 Tag. The AS3956 is now configured as T4T.
. Place the tag on the back of the smartphone. Smartphone will detect the tag and take

appropriate action. 3

6.1.2.2 Powered from AS3956 (energy harvesting)

Connect the Controller board to the computer with USB cable and start the AS395x Evaluation
Software.

. Click on the Type 4 Tag tab.

. Click on Configure as Type 4 Tag. The AS3956 is now configured as T4T.

. Click on the Advanced tab.

. Click on the IC Configuration.

. Click the Read button. To read the current settings of AS3956.

. In the Energy harvesting box click up arrow until the Voltage level> is set to 3,30. To set the
regulated output voltage value.

. With the drop-down menu set the Output resistance: to 25. To set the output resistance of
voltage regulator.

. Click Write. To write the settings to AS3956.

. Disconnect the USB cable from the controller board and move the switch on controller

board to position VP_REG.

" For this application note Samsung Galaxy S4 was used. Android version 5.0.2
2 NFC must be enabled
3 NFC must be enabled
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. Place the tag on the back of the smartphone. Smartphone will detect the tag and take
appropriate action. 4

4 NFC must be enabled
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7 Ordering & Contact Information

AS3956-WL_DK_ST AS3956 Demo Kit Standard Board

Buy our products or get free samples online at:

www.ams.com/ICdirect

Technical Support is available at:

www.ams.com/Technical-Support

Provide feedback about this document at:

www.ams.com/Document-Feedback

For further information and requests, e-mail us at:

ams_sales@ams.com

For sales offices, distributors and representatives, please visit:

www.ams.com/contact

Headquarters

ams AG
Tobelbaderstrasse 30
8141 Unterpremstaetten

Austria, Europe

Tel: +43 (0) 3136 500 0

Website: www.ams.com
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8 Copyrights & Disclaimer

Copyright ams AG, Tobelbader Strasse 30, 8141 Unterpremstaetten, Austria-Europe. Trademarks
Registered. All rights reserved. The material herein may not be reproduced, adapted, merged,
translated, stored, or used without the prior written consent of the copyright owner.

Demo Kits, Evaluation Kits and Reference Designs are provided to recipient on an “as is” basis for
demonstration and evaluation purposes only and are not considered to be finished end-products
intended and fit for general consumer use, commercial applications and applications with special
requirements such as but not limited to medical equipment or automotive applications. Demo Kits,
Evaluation Kits and Reference Designs have not been tested for compliance with electromagnetic
compatibility (EMC) standards and directives, unless otherwise specified. Demo Kits, Evaluation Kits
and Reference Designs shall be used by qualified personnel only.

ams AG reserves the right to change functionality and price of Demo Kits, Evaluation Kits and
Reference Designs at any time and without notice.

Any express or implied warranties, including, but not limited to the implied warranties of
merchantability and fitness for a particular purpose are disclaimed. Any claims and demands and any
direct, indirect, incidental, special, exemplary or consequential damages arising from the inadequacy
of the provided Demo Kits, Evaluation Kits and Reference Designs or incurred losses of any kind (e.g.
loss of use, data or profits or business interruption however caused) as a consequence of their use
are excluded.

ams AG shall not be liable to recipient or any third party for any damages, including but not limited to
personal injury, property damage, loss of profits, loss of use, interruption of business or indirect,
special, incidental or consequential damages, of any kind, in connection with or arising out of the
furnishing, performance or use of the technical data herein. No obligation or liability to recipient or
any third party shall arise or flow out of ams AG rendering of technical or other services.
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9 Revision Information

Changes from previous version to current revision 1-2 (2017-Oct-30)

Initial version 1-00

Note: Page numbers for the previous version may differ from page numbers in the current revision.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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