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1.0Introduction

The ACR122 is a PC-linked Contactless Smart Card Reader/Writer developed on the 13.56MHz
Contactless Technology. This device is designed to support not only MiFare and 1SO14443 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. However, Advanced Card Systems Ltd (ACS) also provides WHQL drivers which can be
installed in your machine. Read and write operations to contactless tags are also faster and more
efficient since the device makes use of a high-speed card access and a full USB speed of 12 Mbps.

The ACR122 NFC Reader SDK provides the user sample applications, sample codes, and tools and
utilities that can be used to experience the features and capabilities of the ACR122. This manual gives
the 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 ACR122 offers users a different
experience of convenience by using it for applications such as payment, mass transit, physical access
control, time attendance, etc.

1.1 Typical Applications

Network access control
Micro-payment

NFC mobile tag

Public Transportation Terminals
Automatic Fare Collection
Physical access control
Customer Loyalty

Time attendance

Contactless public phones
Vending machines

This device complies with part 15 of the FCC Rules. Operation is subgct to the following condition:
May not cause harmful interference, and this device must accept any interference received, including
interference that may cause undesired operation.

Changes or modifications not expressly approved by the party responsible for compliance could
void the users authority to operate the equipment.
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2.0Installation Guide

2.1 Requirements

If you have installed previous version of ACR122U NFC Reader SDK, then you must uninstall these
version via Add/Remove Programs in Control Panel before installing this SDK version. Make sure
that all folders have been deleted.

For non VISTA users, you need to install the .NET Framework to be able to use the ACR122U Tool
and Demo Applications. This can downloaded via:

Microsoft .NET Framework Version 2.0 (x86)

http://www.microsoft.com/downloads/details.aspx?Familyl D=0856 EACB-4362-4B0OD-
8EDD-AAB15C5EQ4F5&displaylang=en

Microsoft .NET Framework Version 2.0 (x64)

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

Note: To be able to use the P2P demo, you need to have two ACR122 Devices and you may
purchase a second ACR122 separately.

2.2 Installing the Device
Connect the device as shown below:

[[use porT

L

@:

Figure 1 Connection Diagram

The ACR122 is a CCID compliant device. Microsoft provides these drivers for Windows 2000, XP, 2003
thru Windows Update and is already built-in on the VISTA OS. 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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1=
Eﬂ"}éﬂ‘i Ports (COM & LPT)

[+]- Processors
=55 Smart card readers

"% LISE Smart Card reader
[+, Sound, video and game controllers

- o System devices
[+]- Universal Serial Bus controllers

You can also use the ACS CCID Drivers if you do not have access to the internet.

2.2.1 Installing ACS CCID Drivers

1. Click on “Install Smart Card Reader

Driver”. @ Advanced Card Systems, Ltd.

ACR122U NFC Reader SDK Installer CD

2_ When you see the “ACS Smart Card r@i‘_ ACS Smart Card Reader Driver Installation Wizard |:”E|@.
Reader Driver Installation Wizard”

window, click on “Install”. @

To check the driver version or read Welcome to the ACS smart card reader

installation tips, click on the note icon driver installer. This will installiuninstall the
| driver for the fallowing products;

(located at the left of the buttons) to UL LRI

view Readme File.

ACR122 CCID

W
\_

For further information about our products,
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3. When prompted whether you want to 'r@_. ACS Smart Card Reader Driver Installation Wizard |_?_H@@‘
install the drivers, click “ Yes”.

Advanced Card Sy

Welcome to the ACS smart card reader
driver installer. This will installfuninstall the
driver for the following products

Confirm %)

9
\{') Do you want ko install the drivers?

4. Please wait while the ACS Driver ‘= ACS Smart Card Reader Driver Installation Wizard mE x|
Installation Wizard prepares the

installation. @

Please wait while ACR122 CCID Driver is
heing installed...

Far further information about o urf-pﬁociur;tsl_,_
please visit: ' 5
hitp: /i aes com.bk

5. Please plug in the reader. When rf@_ ACS Smart Card Reader Driver Installation Wizard |;H@@‘

done, click on “Finish” to exit program.
@

All necessary files have been copied to
your computer. Plug in or reinsert the
reader. Click Finish to exit the prograrm.

R N EE T
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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 mod|fy|ng the = Type the name of 2 program, folder, document, or Internet
Registry Settings Of the Device after |t — resource, and Windows will open it for you.

has been successful installed. Open: [T -

Run “RegEdit” in the “Run Command
Menu” of Windows I OK ] ’ Cancel ] ’ Browse...

L

2. Add a DWORD #f Registry Editor
“EscapeCommandEnable” under
HKey_ Local _Machine\SYSTEM\Current
ControlSet\Enum\USB\Vid_072F&Pid_2 |8 Computer
200\Device Parameters ». | HKEY_CLASSES_ROOT
» .| HKEY_CURREMT_USER
4. | HKEY_LOCAL_MACHINE
5. | SOFTWARE
4. SYSTEM
> |, ControlSet00l
a- . CurrentControlSet
- . Control
a- . Enum
s b ACPIL
4. USB
». |, ROOT_HUB
- L VID_072F&PID_2100
4 |, VID_072F&PID_2200
. a4 | 581353e6828081
é ----- ., Control

File Edit View Favorites Help

i |, Device Parameters

----- ., LogCenf
i | Properties
3. Look for: VID_072F&PID_2200 a - VID_O72F&PID_2200
Then expand the node. This will list the 4| 5813535828081
USB port where you have plugged the o HR e
reader. Choose one port. Look under — :
. {- ) Device Parameters |
Device parameters
1 LegConf
i | Properties

ACR122U NFC Reader SDK User Manual
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4. Create a DWORD entry (32-bit) with
the name:
EscapeCommandEnable

5. To Modify the value of the
EscapeCommandEnable, double click
on the entry and input 1 in the Value
data with the base set in Hexadecimal

Note: Repeat the above steps (including
the PCSC Enable Command for the
other ACR122 Devices connected in
other USB ports.

2.3 Installation of SDK Components

1. You can click on the Getting
Started Option to check the
procedure on how to install the
ACR122 SDK components.

Type Data
REG_SZ (value not set)
5| EscapeCommandEnable REG_DWORD 0:00000001 (1)
:‘_‘.'] IfdType REG_SZ USB Smartcard
.:‘_'.'} SymbolicName REG_SZ \IM\USBEVID_072F8
:‘_‘ﬂ VendorMName REG_SZ Generic
Mew 3 Key
String Value
Binary Value

DWORD (32-bit) Value
QWORD (64-bit) Value
Multi-5tring Value

Expandable String Value
Edit DWORD (32-bit) Value =
Value name:
EscapeCommandEnable
Value data: Base
1 (@ Hexadecimal
("1 Decimal
OK || Cancsl

ACR122U NFC Reader SDK User Manual

Version 1.7
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-

N

Getting Started

Install SDK Components

Install ACS CCID Driver

Install Multi-Application Demo

Install Adobe® Acrobat Reader

(
(
(
[

www.acs.com.hk
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2. Click on the Install SDK
components.

@ Advanced Card Systems, Ltd. |
"\. \
-

&

- WSS

[Geﬂir\g Started

Install SDK Components

[Inslall ACS CCID Driver

[Insmll Multi-Application Demo

user manuals and
reference materials
for the device.

[Inslall Adobe® Acrobat Reader

www.acs.com.hk

3. Click on Next

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 ]

4. You can choose the destination ACR122 NFC Reader SDK Setup
where you want to save the SDK or Choose Destination Location

you can |eave |t as is for |t to save Select folder where setup will install files.
on its default location.

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

Ta inztall to this folder, click Mest. To install to a different folder, click Browse and select

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

Click on Next.

Destination Folder
£\ \ACR122 NFC Reader SDK

InstallShield

< Back " Mext » ][ Cancel ]

ACR122U NFC Reader SDK User Manual
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5. Choose Typical Install. Click on ACR122 NFC Reader SDK Setup
NeX'[. Setup Type
Select the setup type to install.

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

(=) Typical Program will be installed with the most common options. Recommended for
most users.

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

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

< Back " MNext » ][ Cancel ]

6. You can change the folder name Pl iRl damrrnt ) i
or leave the default name as is. Select Program Folder

Pleaze select a program folder.

Click on next. : : .
Setup will add program iconz ta the Program Folder listed below. Y'ou may twpe a new folder
hame, or select one from the existing folders list. Click Mext to continue.

Program Folder:

E wisting Folders:

|>

ACA1205 Contactless Reader SDE.
ACA120U Contactless Reader SDE
ACA38 Smart Card Reader SDK. —
ACRE3 Smart Card Reader SDE
Administrative Tools

ADTEO-AETED SDK,

AETES BioTRUSTKey Multiingual SDK
BitDefender 9

£

< Back " Het » ][ Cancel ]

7. Wait for the Set up to be ACR122 NFC Reader SDK Setup
Completed Setup Status i %

ACR122 MFC Reader SDK is configuring your new software installation.

Cancel

ACR122U NFC Reader SDK User Manual
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8. Once completed, click on Finish ACR122 NFC Reader SDK Setup
InstallShield Wizard Complete

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

< Back Cancel

9. Click on Install Demo Application

@ Advanced Card Systems, Ltd. | :
\"
-

&

S

[Geﬂing Started

[Il\sﬂl SDK Components

[Il\sﬂl ACS CCID Driver

Install Multi-Application Demo

(Instat Adobe® Acrobat Reader

10. Click on Next. ] ACR122U Demo Application

Welcome to the ACR122U Demo Application
Setup Wizard

The installer will guide you through the steps required to install ACR122U Demo Application on your
computer.

‘WARNIMG: This computer program iz protected by copyright law and intemational treaties.
Unauthorized duplication or distibution of this program, or any partion of it, may result in severe civil
or criminal penalties, and will be prozecuted to the maximum extent pozsible under the law.

ACR122U NFC Reader SDK User Manual
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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.

12. Click on Next to confirm
installation.

13. Click on Close once Installation
is complete

ACR122U NFC Reader SDK User Manual

Version 1.7

October 2008
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ﬁ ACR122U Demo Application o=

)

Select Installation Folder

o

£

The installer will inztall ACR122U Demo Application to the following folder.

Toinstall in this folder, click "Mext". Toinstall to a different folder, enter it below or click "Browse".

Fuolder:
C:AProgram Files\ACSSACRT 22U Demo Application'

Erowse..

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

(7 Everyone

@) Just me

=l

Cancel I I < Back I [ Mext > ]

] ACR122U Demo Application

Confirm Installation

The installer iz ready to install ACR122U Demo Application on your computer.

Click “Mest"" to start the installation

Cancel ] [ < Back I [ Next > ]

ﬁ ACR122U Demo Applicaticn =HCT

Installation Complete

ACR122U Dema Application hag been successfully installed.

Click. "Cloze" to exit.

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

Cloze

Cancel i < Back

Page 12 of 18
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14. If you have not installed Adobe
Acrobat in your workstation, click Advanced Card Systems, Ltd.

1

on this option. You need this to
view the manuals and other . -

reference materials.

Adobe® Reader

www.acs.com.hk

15. Click on this option to exit the
application. Advanced Card Systems, Ltd.

ACR122U NFC Reader SDK Installer €D . ‘

Install Multi-Application Demo

Install Adobe® Acrobat Reader

www.acs.com.hk
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3.0SDK Components
3.1 Multi-Application Demo

3.1.1 Visitor Management System

This application simulates a Visitor Management System which can be used for tradeshows and
other registration systems. The application is divided into two modules namely the Registration and
Exhibitor Module. Since the ACR122 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.

Advanced Card Systems Ltd. @

Registration

l Exhibitor

] Remember my answer

Figure 2 Visitor Management System Main

[[ 5 visiter banagement System - Registration Madule [E=mEER—=
File
Powered by
C ;q:s‘ ) Ad d Card Sy Ltd b

0. {Auto Generated Value)

Company Name:

Fast Name.

Last Name:

Pasition:

Email Address:
Locabion. -

Company Wehszite:

l Register I | Clear

Powered by
(3;5\, Advanced Card Systems Ltd v s, o bk

Reader ACS ACRI220 |Card is present.

Figure 3 Registration Module

) Viitir Management Systern - Exhibitor Module T
File

Poomered by

@:s} Advanced Card Systems Lid  wwwacs combk

o |

‘Company Name:

Farsl Narme:
Last Name:
Position:

Email Address:
Locaton:

Company Website:

Powared by
(as‘; Advanced Card Systems Ltd www e, com hk

| Reader ACS ACRI220 |Card i remaved.

Figure 4 Exhibitor Module
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3.1.2 NFC P2P Demo

This demonstration application simulates a Smart Poster/NFC Device setting. The application
shows that conventional functions such as gathering information from a Smart Poster and
purchasing Cinema tickets can be done by tapping into the poster. This application highlights the
NFC Peer to Peer capabilities of the ACR122 NFC Reader.

Figure 6 ACR122U Cinema Entrance Demo

3.2 Sample Codes

Sample codes written in different programming languages are provided
JAVA

Delphi 7

Visual Basic 6

Visual C++ 6

Visual C++ 2005 (x64)

Visual C # 2005

Visual Basic .Net 2005.

The sample codes show the different capabilities of the ACR122 and showcases how to control the
ACR122 Peripherals and how to communicate to a contactless tag.

ACR122U NFC Reader SDK User Manual
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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 1SO 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

Connectedto: ACS ACRIZFICC ertace 0

Figure 7 ACR122U Tool

ACR122U NFC Reader SDK User Manual
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3.3.2 ACS Easy Key
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ACS Easy Key is a utility program for changing MiFare security settings. Please refer to the MiFare
Card Reference Manual to be able to efficiently utilize the ACS Easy Key.

ACS MiFare Key Management Tool

Reader Connection

Cunent Login Parameters

FRFFRFFF e @

Sectar Stored M.
(Decimal] |0 [ Decimal |

®fad  Cuss O PDAC Login Type  [kers -

PORT BAUDRATE Key

o1 [ T [Hexsdecival] [ [FF[FF[fF [FF [FF
New Key b New Option Bits MewKey B
[ Hewadecimal) [ Hewadecimal ) { Hesadecinal

FFF FFF

DataBlack 0 | Data Block 1 | Diata Block 2| Secuity Block |

‘ Access condilion for jcation |
‘Head Wiite Increment Dec/Tiansfer. ‘
estore
' KeyalB | Keyaln Key A6 Key B | Transport
¢ |Kep 2B | Never Never Never Read/Wwiite Block.
¢ [Rerd| ey | Never Never Read/Wits Black.
-~ [KerdB| KeyB | KevB KeyAB | Walus Block
| KeyAlB| Mever Mever Key AR Walue Block
o | kevB [KeyB Never Never Read/vilte Block FomatSectord | Cealos |
| KewB | Mever MNever Mever ReadAwite Block
Analyze Option Bit: ‘ About ‘
¢ | Hever [ Never Never Never Riead/wite Block navze Tpon 7 o
Close

Figure 8 ACS Easy Key

3.3.1 ACR122U PCSC Scripting Tool

The ACR122U PCSC Scripting tool is a demonstration application that gives the user the capability
to use scripts for the ACR122 for establishing communication with contactless tags.

‘m ACRIZZU PC/SC Scrigting Toel =
Fimaders
RosderMome  CadSioun  ATR [ Beheosn |

Butirsehesh

ACSACRIZO  Praset 30 OF 00 01 00 4F OCADO000 03106 03,0001 000 00 00 G4
Inderesl [sac} 5

Plesss salact & rasdar foen the sbove it [ Conneet |
Shue Mode: [Ghwed = Protocet [T | Disgostion: [LeaveCad v ( Disconnect |
Card
Mo smncher tlectodd
Seagh
1

[ G|

. - )

Figure 9 ACR122U PCSC Scripting Tool
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3.3.4 ACS Quick View

The ACS Quick View is a utility program that checks if the user has properly installed the ACR122
device. For a detailed explanation on how to use the tool, you may check the Help Menu within the
program.

[ Acs QuickView
Main Log Help

Smart Card Readers Reader Details

Thiz program will examine smart card readers on your spstem. Click,
on Initialize to proceed.

7 Advanced Initialize

3.4 List of User Manuals and Reference Materials

ACR122U NFC Reader SDK User Manual

ACR122U NFC Reader API

ACR122U NFC Reader Technical Specification

ACR122U NFC Reader Multi-Application Demo Manual
ACR122U NFC Reader Visitor Management System Manual
Mifare Card Specification (1K)

Mifare Card Specification (4K)

Mifare Card Specification (Ultralight)

Topaz Card Specification

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