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1.0. Introduction

The ACR122U is a PC-linked contactless smart card reader/writer developed on the 13.56 MHz
contactless technology. This device is designed to support not only Mifare and 1ISO 14443 Type A and
B cards but also FeliCa and NFC tags.

This reader follows the CCID Standard which allows Windows operating systems to use the Microsoft
CCID drivers. Nevertheless, Advanced Card Systems Ltd. (ACS) also provides WHQL drivers which
can be installed in your machine. Read and write operations on contactless tags are also faster and
more efficient since the device makes use of high-speed card access and full USB speed of 12 Mbps.

The ACR122U NFC Reader SDK provides the user sample applications, sample codes, and tools and
utilities that can be used to examine the features and capabilities of the ACR122U. This manual gives
a summary on how to install the SDK and what can be found in the SDK.

Together with its compact size, trendy design, and various features, the ACR122U offers users a
different experience of convenience for applications such as payment, mass transit, physical access
control, and time and attendance.

1.1. Typical Applications
e Network Access Control
e Micropayment
e NFC Mobile Tag
e Public Transportation Terminals
e Automatic Fare Collection
e Physical Access Control
e Customer Loyalty
e Time and Attendance
e Contactless Public Phones

¢ Vending Machines
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2.0. Installation Guide

2.1. Requirements
You need to install the .NET Framework to use the ACR122U Tool and Demo Applications.

For XP (x86) users, please download the .NET platform at
http://www.microsoft.com/downloads/details.aspx?FamilylD=0856 EACB-4362-4B0D-8EDD-
AAB15C5E04F5&displaylang=en

For XP (x64) users, please download the .NET platform at

http://www.microsoft.com/downloads/details.aspx?familyid=B44A0000-ACF8-4FA1-AFFB-
40E78D788B00&displaylang=en

For Vista users, the .NET platform is pre-installed in the OS so you can use the application right away.

Note: To use the P2P demo, you need to have two ACR122U devices. You may purchase a
second ACR122U unit separately.

2.2. Installing the Device

Connect the device as shown below:

[[Juse porT

@=

Figure 1:  Connection Diagram

The ACR122U is a CCID-compliant device. Windows Vista has a built-in Microsoft CCID driver while
for Windows 2000 and XP, the driver is downloaded via Windows Update automatically upon smart
card reader plug-in. To know more about setting Automatic Updates in your PC, visit
http://update.microsoft.com/microsoftupdate/.

Check the device manager if the reader is detected by the computer.
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You can also use the ACS CCID Driver if you do not have access to the Internet.

2.2.1. Installing ACS CCID Driver

1. Click on “Install ACS CCID Driver”. ® ACS Autorun
Advanced Card Systems, Ltd.
@ Card & Reader Technologtesy
ACR122U NFC Reader SDK Installer @ ‘

l Install SDK Components |
J

l Install Multi-Application Demo

[ Install Adobe PDF Reader |

2. Select the language of your choice =
and then click “OK”. ilw Setup

Chooge pour language:

| Englizh

3. Please wait Whi_le the_Windows R ———
Installer prepares the installation.

| Preparing to install..

Cancel
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4, Click “Next” to continue with the BN EET et Nyt

installation.
@ Welcome o the ACR 122U PCSC Driver
1.1.6.2 Sehup Wizard
The Setup Wizard will install ACR1220 PCSC Driver 1.1.6.2
on your computer, Click Next to continue or Cancel o exit
the Setup wizard,
&P
. S
}
N
Back F Mext [ Cancel
5. Choose Destination Location. i ACR122U PCSC Driver 1.1.6.2 Setup

Destination Folder

Click Mext ko install bo the defaulk folder or click Browse to choose another,
Setup will install ACS CCID PCSC
driver in the following folder x:\Program Install ACRIZZUPCSC Driver 1.1,6.2to;
Files\ACR122U PCSC Driver 1.1.6.2\
where x is the driver letter of your local
Windows drive.

]C:\,Program FileshACR 12210 PCSC Driver 1.1.6.21

Erowse. ..

To install this folder, click “Next”.

To install to a different folder, click
“Browse” and select another folder [ Bk [ next ] [ concel
then click “Next”.

6. Click “Install”. % ACR122U PCSC Driver 1.1.6,2 Setup

Ready to install ACR122U PCSC Driver 1.1.6.2

Click Install to begin the installation. Click Back to review or change amy of your
installation settings. Click Cancel ta exit the wizard,

[ Back ][ Install ] [ Cancel
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7. Wait for setup to be completed. & ACR122U PCSC Driver 1.1.6.2 Setup

Installing ACR 122U PCSC Driver 1.1.6.2

Please wait while the Setup Wizard installs ACR122U PCSC Driver 1,1.6.2,

Status:  Generating script operations For action:

[

Back Mt Cancel |

8. Please plug in the reader then click [l ER I R RS
on “Finish” to exit the program.

@ Completed the ACR1221 PCSC Driver

1.1.6.2 Sehp Wizard

Click the Finish button to exit the Setup Wizard,

]
Back Zancel

2.2.2. Enabling PCSC Escape Command

1. To use the product, you need to [ = Run ==

enable the PCSC Escape Command.

This can be done by m0d|fy|ng the = Typethenar:;ff:progr.alz'n,fold.er%document,orIntemet

Registry Settings of the Device after it o resourcs sndWindowswill open it foryou.

has been successfully installed. Open: | [EE -

Run RegEdit in the Run Command [ ok || Concel ][ Bromse.

Menu of Windows. L
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2. Add a DWORD #f Registry Editor
“EscapeCommandEnable” under _ — :
HKey Local_Machine\SYSTEM\Current | File Edit View Favorites Help
ControlSet\Enum\USB\Vid_072F&Pid_2 |i% Computer
200\Device Parameters »- | HEEY_CLASSES ROOT
s |, HKEY_CURRENT_USER
4- | HKEY_LOCAL_MACHINE
- | SOFTWARE
4. SYSTEM

> | ControlSetd01

d- . CurrentControlSet
- . Control

4. Enum

o | ACPI

4.} USB

». | ROOT_HUB

.. |, VID_072F&PID_2100

4. | VID_072F&PID_2200

. 4. |, 581353e682&081

- Control

-, Device Parameters

- ) LogConf
w1 Properties

3. Look for: VID_072F&PID_2200 44 VID_072F&PID_2200
4., 5813536828081
P | Control

Then expand the node. This will list the
USB port where you have plugged the
reader. Choose one port. Look under

, Device Parameters |

Device parameters , LogConf
. Properties
4. Create a DWORD entry (32-bit) with
the name: Type Dute
EscapeCommandEnable e juiicmen
mmandEnable REG_DWORD 0:00000001 (1)
:‘_!;ijdType REG_SZ USB Smartcard
b SymbolicName REG_SZ \IT\USB#VID_072F&
ab|VendorMame REG_SZ Generic
New 3 Key
String Value
Binary Value
DWORD (32-bit) Value
QWORD (64-bit) Value
Multi-5tring Value
Expandable String Value
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5. To Modify the value of t.he (" Edit DWORD (32-bit) Value | = ]
EscapeCommandEnable, double click
on the entry and input 1 in the Value Valuename:
data with the base set in Hexadecimal EscapeCommandEnable

Value data: Base

1 @ Hexadecimal

") Decimal
OK || Cancel

Note: Repeat the above steps (including
the PCSC Enable Command for the
other ACR122U Devices connected in
other USB ports).
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2.3. Installation of SDK Components

1. You can click on the “Getting
Started” Option to check the =
procedure on how to install the @ﬁﬂﬂﬂﬁ?ﬁfﬁf’mm'"d'
ACR122U SDK components.

Irital 405 CCIED Driver

|
|
i Irmtal S0 Components

frratal Mulb=Appbcaticn Demo

i Install dckobe POF Arader

2. Click on “Install SDK
components”.

(S isemi ot 1t

ACR122U MFC Re: 0K Instalier

GElting Elarted

i Irtal ACS CEID Priver

| I'm_tul Fulh=Appkcation Demn

Inztall dckobe POF Aoader
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3. Click on “Next”.

4. You can choose the destination
where you want to save the SDK or
you can leave it as is for it to save
on its default location.

x:\\Program Files\Advanced Card
Systems Ltd\ACR122 NFC Reader
SDK where x is the drive letter of
your local Windows Drive.

Click on “Next.”

5. Choose Typical Install. Click on
“Next”.

ACR122U NFC Reader SDK User Manual

Version 2.0

Advanced Card Systems Ltd.

ACR122 NFC Reader, SDK Setup

Welcome to the InstallShield Wizard for ACR122
NFC Reader SDK

The InstallShield® ‘wWizard will install ACR122 NFC Reader
SDK on your computer. To continue, click Next.

< Back Mext » ][ Cancel

ACR122 NEC Reader, SDK Setup

Choose Destination Location : ‘A

Select folder where setup will install files.

Setup will install ACR122 MFC Reader SDK in the following falder.

Ta inztall to this folder, click Nest. Ta install to a different folder. click Browse and select
another falder.

Drestination Folder

Browse...

LA MACR122 NFC Rieader SDE

< Back " Mext » ][ Cancel ]

ACR122 NFC Reader SDK Setup
Setup Type % %‘
Select the setup type to install. :

Click the type of setup wou prefer, then click Next.

(=) Typical Prograrn will be installed with the most comman options. Recommended far
most users.

() Compact  Program wil be installed with minimum required options.

() Custam “You may select the options you want to install. Recommended for advanced

Lsers,

< Back " MNext » ][ Cancel

Page 11 of 20

info@acs.com.hk

www.acs.com.hk




s

Card & Reader Technologies

6. You can change the folder name
or leave the default name as is.

Click on “Next”.

7. Wait for setup to be completed.

8. Once
“Finish”.

completed, click on

ACR122U NFC Reader SDK User Manual

Version 2.0

Advanced Card Systems Ltd.

ACR122 NFC Reader SDK Setup
Select Program Folder b g‘

Pleaze select a program folder.

Setup will add program icons ta the Program Folder listed below. “You may type a new folder
name, or select one from the existing folders list. Click Mext to continue.

Program Folder:
A C Reade

Existing Folders:

~

ACA1205 Contactless Feader SDE
ACH120U Contactless Reader SDK
ACA38 Smart Card Reader SDK. —
ACRBS Smart Card Reader SDK.

Administrative Tools

ADTEO-AETED SDK

AETE3 BioTRUSTKey Multilingual SDE

BitDefender 3 b
< Back " Nest » ] [ Cancel

ACR122 NFC Reader SDK Setup Y
Setup Status b “

ACR122 NFC Reader SDK is configuring your new software installation.

Cancel

ACR122 NFC Reader SDK Setup

InstallShield Wizard Complete

The InstallShield ‘Wizard has successfully installed ACR122
MFC Reader SDE. Click Finish to exit the wizard.

Cancel
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9. Click on “Install Multi-
Application Demo”.

10. Click on “Next”.

11. You can choose to leave the
default installation path or specify
the folder where you want to install
the Demo Application.

Click on “Next”.

ACR122U NFC Reader SDK User Manual

Version 2.0

B L% Astoran

Qﬁ : Advanced f,a.':d Systems, Ltd.

Coedd & Fua gk Te

GElting Elarted

Irital 405 CCIED Driver

Irmtal S0 Components

Install dckobe POF Arader

£t b ISR erar
recraning & regisiraion
|

Ent

5} ACR122U Demo Application

Welcome to the ACR122U Demo Application
Setup Wizard

The installer will quide you thraugh the steps required to install ACR 122U Dema Application on your
computer

‘wWARNIMG: This computer program iz protected by copyright law and international treaties.
Unauthorized duplication or distribution of this program, ar any portion of it, may result in severe civil
or criminal penalties, and will be prozecuted to the maximumn extent possible under the: law

) ACR122U Demo Application =

Select Installation Folder

The inztaller will install ACR122U Demo Application to the following folder

Toinstal in this folder, click "Mest”. Toinstall to a different folder, enter it below or olick "Browse".

Folder:

Install ACR122U Demo Application for yourself, orfor aryone who uses this computer:

() Everyone

@ Just me

C:\Pragram Files\ACS ACRT 22U Demo Application' Browse..

(>

Cancel I I < Back I [ Mext >

)
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12. Click on “Next” to confirm
installation.
13. Click on “Close” once

installation is complete.

14. If you have not installed Adobe
Acrobat in your workstation, click
on this option. You need this to
view the manuals and other
reference materials.

ACR122U NFC Reader SDK User Manual

Version 2.0

Advanced Card Systems Ltd.

ﬁ! ACR122U Demo Application L=

Confirm Installation

The inztaller is ready to install ACR122U Demo Application on pour computer.

Click "Mext" to start the installation

Cancel ] [ < Back I [ Next >

ﬁ ACR122U Demo Applicaticn

Installation Complete

ACR122U Dema Application has been successfully installed.

Click "Close" to exit.

Please use Windows Update to check for any critical updates to the \MET Framewark.

< Ba‘ck

Cloze

Cancel

Advanced Card Systems, Ltd.

Cird & Fusched Techniokoge

-
(&S

Gulteg Blated

i Irtal 405 CCIR Driver

Irmkal S0 Componsnts

Im_l:ul Fulb=Appkcation Demg

| Ent
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15. Click on this option to exit the
application.

ACR122U NFC Reader SDK User Manual

Version 2.0

08 3 beiscod cord v Lok

GElting Elarted

Irital 405 CCIED Driver

Irmtal S0 Components

frratal Mulb=Appbcaticn Demo

i Install dckobe POF Arader
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3.0. SDK Components
3.1. Multi-Application Demo

3.1.1. Visitor Management System

This application simulates a Visitor Management System (VMS) which can be used for trade shows,
conferences, exhibitions, and other events that require a registration system. The application is
divided into two modules, namely the Registration and Exhibitor modules. Since the ACR122U
supports ISO 18092 tags and ISO 14443 tags, you can choose from a wide variety of contactless
cards for your application. However, for this specific application, a Mifare 1K card will be used. You
may view the Help Menu in the program for instructions on how to use the VMS.

Visiter System - =
Fie  Meip

Powerea by
:: 33} Advanced Card Systems Ltd wiww.acs com hk
ID:  (Auto Generated Valus)

Company Name:

First Name:

Last Name:
Pasition:

Contact Numbseris:
Email Address:

Country: |

Company Websita:

Figure 2:  Registration Module

Visiter Management System - Exhibitor =
Fis  Help
Poweres by

’ IS“} Advanced Card Systems Ltd e @cs com hk

Campany Name:

First Nama:

Last Hame:
Pasition:

Contact Number/s:
Email Address:
Country:

Company Websita:

Inquiry/Additional Info:

DEMO VERSION ONLY

Figure 3:  Exhibitor Module

Note: This SDK includes only the demo version of the VMS. Please contact ACS if you want
to get the full version which gives you access to all features of the VMS.
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3.1.2. NFC Peer to Peer Demo

The ACR122U NFC Reader can be used in a wide range of applications and this demonstration
program simulates a Smart Poster/NFC Device setting. The application shows conventional functions
such as gathering information from a Smart Poster on the go and purchasing Cinema tickets by just
tapping onto the poster. This application highlights the NFC capabilities of the ACR122U NFC
Reader.

Dhats Fecereesd
il et chala el Lo e et |

s Smart Cand Reader

Figure 4:  Smart Poster Application

e evorvest ate rod Lo isaed b |

Please TAP your NFC device ta the Terminal

Figure 5:  Cinema Entrance Application
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3.2. Sample Codes
Sample codes written in different programming languages are provided
e Java
e Delphi7
e Visual Basic 6
e Visual C++ 6
e Visual C++ 2005 (x64)
e Visual C # 2005
e Visual Basic .Net 2005

The sample codes show the different capabilities of the ACR122U and showcases how to control the
ACR122U peripherals and how to communicate with a contactless tag.

3.3. Tools and Utilities

3.3.1. ACR122U NFC Reader Tool

The ACR122U Tool is an application utility tool that enables the user to perform reader and card-
related commands. This tool is compatible with the ACR122U PCSC version and supports a variety of
cards and can properly detect ISO 14443 and ISO 18092 cards. Moreover, this tool also allows the
user to perform a simple peer to peer communication between two ACR122U devices, showing the
NFC capabilities of the device.

ACRIZ2U PICC Imerface
Connected to : ACS ACRAZ2U PICC Interface 0

I

z

i

i1
I

i
3

ACRIZNNG Connected to: ACS ACRIZN PICC Imerface 0 SHPM 8152008

Figure 6: ACR122U Tool
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aCS

3.3.2. ACS Easy Key

ACS Easy Key is a utility program for changing Mifare security settings. Please refer to the Mifare
Card Reference Manual to efficiently utilize the ACS Easy Key.

ACS MiFare Key Management Tool

Reader Connection

Current Login Parameters

FFFF R

" ] Sectar Stared Mo,
& ek USB  PCisC Login Typs  |Kevd - (Doamay 10 {Dosimal)
PORT BAUDRATE Key
o1 & 0 S (Hesadesinal] |FF [FF [FF [FF[FF [FF
New Key & New Dption Bits New Key B
Hexadzcimal ) (Hexadecimal | (Hexadecimal |

oo @

Data Block 0 | Data Block 1 | Data Block 2| Secuty Block |

Access condition for \
‘Head Wile | Inciement | Dec/Transfer, ‘
Restore
© KeyMB [KeyAB|  KeydB KepAlB | Transpart
 [KeyaB | Never Hever Never Fiead Wi Black,
 [keyaie| keyB Hever Never Fiead Wit Black
 [Keyaie| keyB KeuE Key 4B Value Black.
[ Kev 2] Never Never Key AB Value Block
| KeyB |KeyB Never Never Read/wiite Block Format Sector 0 ‘ ClearLog ‘
[ KeyB [ Never Never Hever Rearite Block
| Mever [ Never Hever Never Riead e Black A”a‘yzanm‘w'g"s| sbout |
Close

FFF FF

Figure 7:

3.3.3. ACR122U PCSC Scripting

ACS Easy Key

Tool

The ACR122U PCSC Scripting tool is a demonstration application that gives the user the capability to
use scripts for the ACR122U for establishing communication with contactless tags.

= ACRIZ2U PL/SE Seripting Toed =

Resors

RosderMome  CadSisnn  ATR [ Beimn |

ACSACRIZZ0  Prasent 30 0F 00 01 00 4F O AD G0 00 03 05 03 00 01 00 00 00 DD 6 Subschesh

Inderval [s8ct 5

Plesss balact & rasdar foen the sbavs ket Coeneet |
Shue Mode: [Ghwed =] Protmcat [T | Dispostion: |Leave Cad - Disconnect |
Caxd

Mo smncher tlectodd
Seagh

1

Syt

Oupu

ScArdListhesders i SCARD § SUCCESS [ oew |

[ awoa. | [

Figure 8:

ACR122U PCSC Scripting Tool

3.3.4. ACS QuickView

The ACS QuickView is a utility program that checks if the user has properly installed the ACR122U
device. For a detailed explanation on how to use the tool, you may check the Help Menu in the
program.
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B ACS QuickView (3=
Main Log Help

Smart Card Readers Reader Details

This program will examine smait card readers on your system. Click
on Initialize to proceed

7 Advanced Initialize

3.4. User Manuals and Reference Materials
e ACR122U NFC Reader SDK User Manual
e ACR122U NFC Reader API
e ACR122U NFC Reader Technical Specifications
e ACR122U NFC Reader Peer to Peer Demo Manual
e ACR122T NFC Reader Token API
e ACR122T NFC Reader Token Technical Specifications
e Mifare Card Specification (1K)
e Mifare Card Specification (4K)
o Mifare Card Specification (Ultralight)

e Topaz Card Specification

To know more about the PCSC standard, you can click this link to download reference materials:
PCSC Specifications
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