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J. A. Goulbourne UK Technical Support Center

Edition 001 — January 2008
This is the first edition of Configuring the S2000 Reader via USB.

It contains a description of how to establish communications with the S2000 and change its configuration
using the USB port. For use with the following products:

RI-CTL-MB2B-30 ........ S2000 Control Module (RS-232)
RI-CTL-MB6B-30 ......... S2000 Control Module (RS-422/485)

This document has been created to help support Texas Instruments’ Customers in designing in and /or
using TI-RFid™ products for their chosen application. Texas Instruments does not warrant that its
products will be suitable for the application and it is the responsibility of the Customer to ensure that these
products meet their needs, including conformance to any relevant regulatory requirements.

Texas Instruments (TI) reserves the right to make changes to its products or services or to discontinue
any product or service at any time without notice. Tl provides customer assistance in various technical
areas, but does not have full access to data concerning the use and applications of customers’ products.

Therefore, Tl assumes no liability and is not responsible for Customer applications or product or software
design or performance relating to systems or applications incorporating Tl products. In addition, Tl
assumes no liability and is not responsible for infringement of patents and / or any other intellectual or
industrial property rights of third parties, which may result from assistance provided by TI.

Tl products are not designed, intended, authorized or warranted to be suitable for life support applications
or any other life critical applications which could involve potential risk of death, personal injury or severe
property or environmental damage.

The TI-RFid logo, the words TI-RFid and Tag-it are trademarks or registered trademarks of Texas
Instruments Incorporated (TI).

Copyright (C) 2008 Texas Instruments Incorporated (TI)

This document may be downloaded onto a computer, stored and duplicated as necessary to support the
use of the related Tl products. Any other type of duplication, circulation or storage on data carriers in any
manner not authorized by TI represents a violation of the applicable copyright laws and shall be
prosecuted.
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About This Manual

This Application Report (11-06-26-011) is written for the sole use by Tl Customers who are engineers
experienced with Radio Frequency Identification Devices (RFID).

Conventions

Certain conventions are used in order to display important information in this manual, these conventions
are:

WARNING

A warning is used where care must be taken or a certain procedure
must be followed, in order to prevent injury or harm to your health.

CAUTION

This indicates information on conditions, which must be met, or a procedure,
which must be followed, which if not heeded could cause permanent damage to
the system.

Note: Indicates conditions, which must be met, or procedures, which must be followed, to ensure
proper functioning of any hardware or software.

If You Need Assistance

For more information, please contact the sales office or distributor nearest you. This contact information
can be found on our web site at: http://www.ti-rfid.coni.

6 Configuring an S2000 Reader via USB SCBAO024 (11-06-26-011)—January 2008
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Configuring the S2000 Reader via USB

ABSTRACT

With the addition of an USB port on the S2000 control modules, configuration of
RS-485 readers is made much easier. Previously, it was necessary to use an RS-422
to RS-232 converter for the customization process, prior to installing the networked
RS-485 units. The method described in this document uses ‘Expert Mode' to write
directly to the reader’'s E2Prom (where the operating parameters are stored) and, rather
than using S2_Util, uses Windows HyperTerminal as the GUI. Windows HyperTerminal
has access to any serial port on which the USB driver might install.

Figure 1. S2000 Control Module

SCBA024 (11-06-26-011)—January 2008 Configuring the S2000 Reader via USB 7
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Configuration Overview

On power-up the S2000 Reader reads in its operating parameters from E2Prom. The default values for
these locations are given in Appendix A.

Some of these parameters are Custom parameters that the user can change to ensure that the reader
operates in the way the application requires. These Custom parameters only become active when
dipswitch 1, 1 is in the ON position.

For configuration, this dipswitch must be in the OFF position.

Dipswitch 1, 1 in ON

J1

lllilﬂL
L-ﬂ .ll‘l-'-

Figure 2. Location of Dipswitch 1, 1 and J11

The USB Interface
The USB interface is enabled by jumper J11, and this jumper must be in place for USB operation.

Before connecting the USB cable for the first time, it is necessary to install the USB drivers. This
installation process is covered in Appendix B of this document.

Configuring an S2000 Reader via USB SCBAO024 (11-06-26-011)—January 2008
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1.2 Windows HyperTerminal

Any ‘Dumb Terminal’ Program can be used to configure the reader but this document describes using
Windows™ HyperTerminal.

The normal location of HyperTerminal ( Windows™ XP) is under Bistart| | wp) Programs* - “Accessories”
- “Communications” — “HyperTerminal” as shown in Figure J:

AcCESSQNEs L GAM nl |
3 Admisirove Tools > ] = v oo :
7] Ahead Nero ¥ 7] Entertainment
7] ATI HydraVision * ') System Tools * W Natwork Connections
[ Gt 1A Chent ¥ | Address Book 3 Network Setup Wizard
7] CRC Calculstor » |5} Calcitstor | New Connection Wizsrd
(7] CyberLink PowerDVD * @Y Command Prompt -4 Remate Deskiop Connection
[T Dell Accessornies * @ Noepad - Wirsless Netwark Setup Wizard
] DHL_Log File * 1) Point
) Gamas ¢ ®y Progrem Compabibeity Waord
£ Karatc * Ka) Synchronize
] internet Explorer bl Tour Windows XP
3 1T Sugppos b 1§ Windhows Explore
7] Lotus Applicatons + A WordPad
[T MFTT Application Downioad ool * 2 Ecanner and Comara Wizord

Figure 3. Locating Windows HyperTerminal

Click on HyperTerminal to start the program, and then select an icon and a name for the connection.

"z New Connection - HyperTerminal -3 x|
File Edit Yiew Call Transfer Help
0| =|2] ols| =
=l
Connection Description ﬂil
Enter a name and choose an icon for the connection:
I ame:
|52000 USE
lzon:
[
Disconnected Auto detect |Auto detect |SCROLL |CAF‘S MM |Captura |Print echo 4

Figure 4. Starting HyperTerminal

When you click on “OK”, you will be prompted to select a COM port and a drop-down list will show all valid
ports. Select the COM port that your USB driver installed itself.

SCBA024 (11-06-26-011)—January 2008 Configuring an S2000 Reader via USB 9
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Figure 5. COM Port Selection

10 Configuring an S2000 Reader via USB SCBA024 (11-06-26-011)—January 2008
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If you are unsure about which COM port to choose, then right click “My Computer” and select “Properties”
- ‘Hardware’ — ‘Device Manager'.

Under “Ports (COM & LPT)” you will see which port the USB connection is using.

Eile Action WView Help
-

> @S 2 a8

[-<%# Disk drives

E Display adapters

[ & DVD/CD-ROM drives

l@ Floppy disk controllers

15. Floppy disk drives

[@ IDE ATA/ATAPI controllers
,11-_§J Imaging devices

\._a.a Keyboards

y Mice and other pointing devices
___' Monitors

?:ﬂ] Multi-port sernal adapters

ﬂ MNetwork adapters

= % Ports (COM & LPT)

- # Communications Port (COMT)
# Communications Port (COM2)
D Printar Do DT 1

/ USB - Serial Port (COM4)
- %8 Processors

- @), Sound, video and game controllers

11

[

st

Figure 6. Ports (COM & LPT)
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Click on “OK” and set the COM port properties as shown in Figure 1.

COM4 Properties

Port Settings |

2] x]

Bits per second: E

Data bits: 8 =]
Parity: INone LI
Stop bits: |1 =]

Flow control: INone

L]

Restore Defaults

Cancel

o]

| Al |

Figure 7. COM Port Parameters

Click on “Apply” followed by “OK”. Now under “Properties” on the top menu, select “Settings” - “ASCII

Setup.

[ Funclion. arow. and ctrl keys actas ————
@ Terminalkeys (" Windows keys

r key send: |
I @ CiH (" Del (" CiieH Space CiilkH }

Emulation
Auto detect e |

i Lorminal ot

IANSI

- |

Telnet terminal ID:
Backscroll buffer lines:

I Play sound when connecting or discannecting

ASCHSetun, |
AsCliSstun i

(Tl
Input Tranclation

ok | canc

—t

I Echotyped characters iocaiiy

Line delay. [0 milliseconds.

Ciraraier detay. [0

miiiiseconds.

- ASCIIR:

-
1 AppE
[v Force incoming data lo 7-bit ASCII

[ Wrap lines that exceed terminal width

Ao dote  [SCROIL

}C‘-’-Fi }.l-!l..\.l.-l. }C‘ﬁr:'u'e

— 1

_ - 1
0K | Cancei

Figure 8. ASCII Setup
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Make the changes as shown and Click “OK” twice.

You now should be able to send and receive data from the reader. Confirm this by typing “V” (upper case
V) and the reader will return its version number.

“& 52000 USB - HyperTerminal
File Edit View Call Transfer Help

$2000 - REY 1.50

L]

q
Connected 00:01:00  |Autodetect 9600 8-N-1  [SCROLL [CAPS [NUM [Capture  [Printecho 4

o=
-

Figure 9. Checking Communications

1.3 Configuration
To start “Expert Mode” configuration, type an asterisk (*).

“# S2000 USB - HyperTerminal
File Edit View Call Transfer Help

$2000 - REY 1.50

[ |
CONFIGURATION MENU
ESC = Quit Setup;
o

Get current EEPROM setting .... done !
Enter EEPROM address 13h = _

<
Connected 00:02:19  |Autodetect 9600 8-N-1

CROLL |=CZ.—*«_3-3 |NUM |=Ciﬁ:'_|-e Print echo 7

Figure 10. Starting 'Expert Mode'

This causes the reader to display the Configuration menu and prompts you for the EEPROM location you
want to change. The location displayed defaults to 13h which is the start of memory locations that can be
customized. Hitting RETURN will cause the program to assume that you want to start at 13h and will
display its present value. Alternately, you can type in a location that you want to start making changes
(e.g. 17) followed by RETURN and the program will display that location and its present value. You are

prompted to type in a new value. shows this.

SCBA024 (11-06-26-011)—January 2008 Configuring an S2000 Reader via USB 13
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“# 52000 USB - HyperTerminal

File Edit View Call Transfer Help

$2000 - REV 1.50 _
CONFIGURATION MENU
ESC = Quit Setup:

Get current EEPROM setting .... done !
Enter EEPROM address 13h = 17
Addr. 17h : Com Prot 01h =

< | ;I_I
y

Connscted 00:04:18  |Autodetect (9600 8-N-1  [SCROLL [CAPS [NUM |[Capture  [Print echo

Figure 11. Selecting a Location

Typing in a value and hitting RETURN, causes that value to be stored in a temporary file. Just hitting
RETURN assumes that you want to keep the original values and move to the next location. In this way
you can move through the memory locations making the changes that you need. When you are satisfied
that you have made all the changes that you need, hitting ESC causes the program to display the Exit
options:

“& 52000 USB - HyperTerminal
File Edit View Call Transfer Help

D] 2|8
COMFIGURATION MENU -]

ESC = Quit Setup;

Get current EEPROM setting .... done !
Enter EEPROM address 13h = 13

Addr. 13h : Baud L DCh =

E Change EEPROM Setup

ESC - Discard changes

0 = Write to EEPROM

ENTER = Write to EEPROM and Initialize Reader
4| | »
Connected 00:16:19  |Autodetect 9600 8-N-1  [SCROLL  [CAPS |NUM |Capture  [Print echo 4

Figure 12. Configuration Exit Options

Hitting ESC will ignore any changes you have made, while “Q” or ENTER will write the configuration file, in
which your changes have been collected, to the reader and initialize it. Hitting “E” will take you back to one
location after the last location you selected, to continue configuration.

14 Configuring an S2000 Reader via USB SCBAO024 (11-06-26-011)—January 2008
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2 EEPROM Addresses

The reader comes with both standard and custom configurations pre-configured, e.g. If you change
dipswitch 1, 1 to ON, the reader will automatically go into Tiris Bus Protocol mode. So, when configuring
the reader to use the custom parameters you have selected, you will also have to check all other
locations. For example you may have to change TBP back to ASCII if the only change you wish to make
is to increase the baud rate.

In ‘Expert Mode’ all data is entered in Hexadecimal format, which is indicated by ‘h’, e.g. 13h. So for
example if you are changing the Charge-up time (address 28h) to a 30 ms period you would enter 1E.

2.1 EEPROM Addresses Explained
In the following sections the custom addresses are explained.
2.1.1 Baud Rate (Addresses 13h and 14h)
These addresses define the baud rate when the custom configuration is active. The baud rate should be
set to match the Host Computer.
Table 1. Baud Rate Settings
Baud rate Address 13h Address 14H
57600 FA FF
38400 F7 FF
19200 EE FF
9600 DC FF
4800 B8 FF
2400 70 FF
1200 EO FE
600 Co FD
The default values for 13h and 14h are DC and FF respectively (9600 baud).
2.1.2 Communications Parameters (Address 15h)
At this address the communications parameters can be set to match those of the controlling computer.
Address 15hbits=RR U | H PPP — Parity (PPP)
7-bitOdd 000
_ 7-bitEven 001
RR = RESERVED 8-bitOdd 010
8-bitEven 011
8-bitNone 100
—— Handshaking (H)
(ASCII Only)
XOn/XOff enabled 0
XOn/XOff disbaled 1
— Serial Interrupts (1)
ASCII Protocol 0
Tiris Bus Protocol 1
UART (U)——
RS-422/ RS-485 0 |  Donot change
RS-232 1 Set Automatically
Figure 13. Communications Parameters
SCBA024 (11-06-26-011)—January 2008 Configuring an S2000 Reader via USB 15
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The default value for address 15h is 04 (8-bit None, XOn/ XOff enabled, ASCII Protocol).

2.1.3 Communication Interface (Address 16h)

Here the physical interface can be selected.

Note: When using the custom settings, RS-422 and RS-485 readers which are configured by
default as RS-232, must be configured to the correct physical interface.

Table 2. Communication Interface

Physical Communication Address 16h
Interface
RS-232 00
RS-422 01
RS-485 02

The default value for address 16h is 00 (RS-232).

2.1.4 Communications Protocol (Address 17h)

This parameter specifies which protocol the reader will use when the custom settings are active. The
ASCII Protocol is a simple, low overhead protocol, with no error detection. It is used for short distance
communication in low noise environments — it is point-to-point only. TIRIS Bus Protocol (TBP) is a more
complex protocol, with a larger overhead and error detection. TBP must be used for multi-drop
connectivity.

Table 3. Communications Protocol

Communication Protocol Address 17h
ACII Protocol 00
TBP 01

The default value for address 17h is 01 (TBP protocol).

2.15 ASCII Protocol Read Mode (Address 1Ah)
When configured for ASCII protocol, the reader can operate in a number of modes on power-up or a
RESET.

 Line mode — the reader is constantly reading and returning responses to the Host computer, even
when no tags are in the RF field.

» Gate mode — the reader checks to see if the tag ID is new or has been read before. Only new tag
numbers are returned to the Host Computer. Over 900 IDs can be stored in memory for comparison.

» Execute mode — the reader only responds when requested and is silent otherwise.

 Normal/ Differential mode — when a new tag is read, the ID is sent to the Host Computer and the
reader stores that value in memory. All subsequent readings are compared with that value and no data
will be output until the value read changes.

Table 4. ASCII Protocol Read Mode

ASCII Protocol Read Mode Address 1Ah
Line Mode 4C
Gate Mode 47
Execute Mode 58

16 Configuring an S2000 Reader via USB SCBAO024 (11-06-26-011)—January 2008
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Table 4. ASCII Protocol Read Mode (continued)

ASCII Protocol Read Mode Address 1Ah
Normal/ Differential Mode 1B

The default value for address 1Ah is 1B (Normal/ Differential mode).

2.1.6 ASCII Protocol Control Byte (Address 1 Bh)

This address controls the data output to the Host Computer and Toggle Mode. The data output in ASCII
mode can be decimal or hexadecimal. In hexadecimal the ID is represented by 16 characters, e.qg.
1234567890ABCDEF, while in decimal the same ID will be sent as 20 characters, i.e. 0291
1220975730085359.

Toggle mode is no longer valid. It was used to switch between two receive antennas on an RFM-104B
module. This module is how obsolete.

Address 1B h bits =RRRRR T R F

R = RESERVED

—— Output Format (F)

(ASCII Only)
Decimal 0
Hexadecimal 1

— Toggle Mode (T)—

Toggle Mode Off 0
Toggle Mode On 1

Figure 14. ASCII Protocol Control Byte

The default value for address 1Bh is 00 (Decimal output, Toggle Off).

2.1.7 ASCII Protocol General Purpose (Address 1 Ch)

Setting this parameter is only necessary when the S2000 reader is used as an end-of-line tester for
automotive DST keys. If the response to an encoded challenge is correct, Open Collector OCO is switched
on if this address is set to 01.

Table 5. ASCII Protocol General Purpose

Open Collector Control Address 1Ch
Output Control Off 00
Output Control On 01

The default value for address 1Ch is 00.

2.1.8 TBP Reader ID (Address 20h)

This parameter uniquely identifies a reader, when multiple readers are on the same RS-422 or RS485
network. The Tiris Bus Protocol uses this address to direct commands to a particular reader. Any address
is allowed between 00 to FE but it is suggested that address 00 is reserved for the Host Computer.
Address FF is for broadcast commands and should not be set as a reader’s address.
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Table 6. TBP Reader ID

TBP Reader ID Address 20h
Reader Identification 00 - FE

The default value for address 20h is 01.

2.1.9 TBP Inter-Byte Timeout (Addresses 21h and 22h)

This parameter specifies the inter-byte timeout period which changes with baud rate. The value of this
parameter will be determined by the baud rate set in 13h and 14h.

Table 7. TBP Inter-Byte Timeout

Baud Address 21h Address 22h
57600 69 FE
38400 9E FD
19200 3E FB
9600 TE F6
4800 FD EC
2400 FA D9
1200 F7 B3

600 EF 67

The default values for addresses 21h and 22h are 7E and F6 (9600 baud).

2.1.10 TBP Read Mode (Address 23h)

In Tiris Bus Protocol, two read modes are possible:

» Idle Mode - this is equivalent to ‘Execute mode’ in the ASCII protocol, where the reader is not allowed
to perform any operation until instructed. The reader waits until a command addressed to it (or a
broadcast command) is received.

» Gate Mode - the reader is constantly attempting to read tags and storing the IDs in memory. (Note:
where multiple readers are operating in this mode in close proximity, their transmissions will need to be
synchronized).

Table 8. TBP Read Mode

TBP Read Mode

Address 23h

Idle Mode

00

Gate Mode

01

The default value for address 23h is 00.

2.1.11 TBP Control Byte (Address 24h)

This parameter specifies the algorithm used to determine the block check character. This can be a 16-bit
CRC-CCITT polynomial checksum or a Longitudinal Redundancy Checksum (LRC) or Custom CRC. The
16-bit CRC-CCITT is recommended but where the controlling device, e.g. PLC, would have difficulty
calculating the CRC, the less demanding LRC could be used.

Table 9. TBP Control Byte

TBP Control Byte

Address 24h

CRC-CCITT 00
LRC 01
Custom CRC 03

18 Configuring an S2000 Reader via USB
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The default value for address 24h is 00.

2.1.12 Synchronization Type (Address 27h)

To prevent adjacent readers’ transmissions interfering with one another in an application, some form of
synchronization is required. This address allows the type of synchronization to be specified.

Address 27h bits =11 RRR SSS8

R = RESERVED
Synch Type(S5S5)

No Synchronization 000
Wireless Synchronization 001
Wired Synchronization 010
Combined Wired/Wireless Sync 011
Master/ Slave - Master 100
Master/ Slave - Slave 101
Serial Interrupt Control (1 1)
Serial Interrupt enabled for TX and RX 00
Serial Interrupt disabled during TX 01
Serial Interrupt disabled during RX 10
Serial Interrupt disabled during TX & RX 11

Figure 15. Synchronization Type and Interrupts

The default value for address 27h is 01.

2.1.13 Transponder Charge-Up Period (Address 28h)

To activate a tag, the reader must first raise the voltage in its charge capacitor. The time for the capacitor
to be fully charged depends on the type of transponder and its distance from the reader’s antenna. For
normal operation the charge time is set to 50 ms but for high speed operations using larger transponders
this time may be reduced to increase the speeding speed.

Table 10. Transponder Charge-Up

Transponder Charge-up Time Address 28h
Charge Time OF - FF

If the reader is constantly reading (Normal, Gate or Line mode) this time can be reduced as low as 15 ms
but for Execute mode, we recommend a minimum time of 25 ms.

Note: Extending the charge time beyond 50 ms may result in the reader overheating. Any increase
in transmitter on-time must be balanced by increasing the time between reads.

The default value for address 28h is 32h (50 ms decimal).
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2.1.14 Transponder Write Timings (Addresses 29h — 30h)

The reader passes data to a tag by modulating (Off/On keying) the carrier signal. The ratio between the
on-time and off-time tells the tag if it is a high-bit or low-bit. The following addresses set those timing
values.

Table 11. Transponder Write Timings

Address Parameter Value
29h Lo 40
2Ah Loftn FF
2Bh HoffL B8
2Ch HoftH FC
2Dh Lont 4E
2Eh LonH FA
2Fh HonL DA
30h HonH FC

The default values for addresses 29h to 30h are shown in [Table 111

2.1.15 RFM Type (Address 31h)

The Radio Frequency Module (RFM) parameters reference different models or modes of operation:

* S2000 RFM 004 Low Temperature/Power RFM 007 — Users should choose this option for the
RFM-007B and RFM-008B.

* Mini RFM 003 Low Power (S2000 only) — It is possible to drive the RFM-003B from the S2000 control
module using a special adaptor. This is the option for the mini-RFM at low power.

e Mini RFM 003 High Power (S2000 only) — It is possible to drive the RFM-003B from the S2000
control module using a special adaptor. This is the option for the mini-RFM at high power

» S2000 RFM 004 High Temperature (S2000 only) — This is an obsolete mode and should not be used.

Table 12. RFM Type

RFM Type Address 31h
S2000 RFM-007B/ RFM-008B 00
S2000 with RFM-003B Low Power 01
S$2000 with RFM-003B High Power 02
Obsolete mode (do not use) 03

The default value for address 31h is 00.

2.1.16 Synchronization Timeout (Addresses 32h and 33h)

These parameters specify the time period that the reader will wait between sending subsequent data bits
to a tag during a write process. These values are in ms and are required for Master Slave synchronization.

Table 13. Synchronization Timeout

Sync Timeout Address 32h Address 33h
Timeout value 34 F5
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2.1.17 Transponder Programming Burst Period (Address 34h)

When data is written to a tag, that data has to be ‘blown’ into EEPROM. To ensure successful
programming of the EEPROM, the transmitter is turned on 100% during this process. This burst, which is
in ms, is also required for locking operations.

Table 14. Transponder Programming Burst

Transponder Programming Address 34h
Burst Period 01-FF

The default value for address 34h is OE.

2.1.18 Transponder Encrytion Burst Period (Address 35h)

When a challenge is sent to a Digital Signature Transponder (DST), it has to run the challenge through its
encryption routine before returning a digital signature. To ensure the tag has enough energy for this
process, the transmitter is turned on 100% during this operation.

Table 15. Transponder Encryption Burst

Transponder Encryption Address 35h
Burst Time 01-FF

The default value for address 35h is 05

2.1.19 Duty Cycle Pause (Addresses 38h and 39h)

The Duty Cycle Pause is the time between the end of one charge period and the start of the next. The
time is in ms.

Note: For the duty cycle pause to have any effect it must be longer than the default delay which
comprises the received time, the data processing time and any synchronization delay.

Table 16. Duty Cycle Pause

Address Duty Cycle Value
Parameter
38h Low Byte 00 - FF
39h High Byte 00 - FF

The default values for addresses 38h and 39h are 00 and 00 respectively. This instructs the reader not to
add any Duty Cycle delay.

2.1.20 Default Multipage Transponder Page (Address 3Ah)

This parameter specifies the MPT page that must be read after a power cycle or RESET if the custom
parameters are active. If this parameter is zero, a charge-only read is performed.

Table 17. MPT Page

Multi-Page Transponder Address 3Ah
Page number 00 - 3F
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The default value for address 3Ah is 00.

2.1.21 /O Direction (Address 3Eh)

This parameter specifies the configuration of the 8 digital 1/0O ports 0 — 7, if the custom configuration is
active.

Table 18. I/0O Direction

/I00-3 104-7 Address 3Eh

Outputs Outputs 00
Inputs Outputs 01

Outputs Inputs 02
Inputs Inputs 03

The default value for address 3Eh is 01.

2.1.22 Default I/0O Output (Address 3Fh)
This parameter sets the outputs at power-up or RESET.

Table 19. Default I/O Output

Default I/O Outputs Address 3Fh
Value 00 - FF

Examples  Set Outputs 0, 1, 2, 3 =0F
Set Outputs 4, 5,6, 7 = FO
Set Outputs 1, 6, 7 =C1

2.1.23 Default Control Output (Address 40h)
This byte is reserved for future use. Default value is 00.

2.1.24 Millisecond Timer (Addresses 45h and 46h)

These bytes specify the Software pre-scaled timer to give a resolution of 1 ms.

Table 20. Millisecond Timer

Address Millisecond Timer Value
45h Low Byte 84
46h High Byte FC
22 Configuring an S2000 Reader via USB SCBAO024 (11-06-26-011)—January 2008
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2.1.25 Multiplexer Control Byte (Address 4Bh)

This parameter sets the multiplexer control byte. When this byte is set, the reader will cycle its I/O to
change the multiplexer channels according to the settings in 4Ch.

Table 21. MUX Control Byte

Address Mode Value
MUX Inactive 00
4Bh -
MUX Active 01

The default value for address 4Bh is 00.

2.1.26 Multiplexer Antennas (Address 4Ch)

This parameter defines the number of MUX transmit and receive antennas that the reader is controlling.

Address 4Ch bytes =X Y

—— Receive Antennas (X) —;

Always one antenna 0

— Transmit Antennas (Y)—

One transmit antenna 0
Two tranmit antennas 1
Three transmit antennas 2
Four transmit antennas 3

Figure 16. MUX Antennas
The default value for address 4Ch is 00.

2.1.27 DST RF-Opcode (Address 50h)

This parameter specifies the DST type and read mode. If Selective Read is configured, the Selective
Address has to be specified at address 51h.

Table 22. DST RF-Opcode

DST Type & Read Mode Address 50h
General Read of DST-A 40
Selective Read of DST-A 44
General Read of DST-B 4B
Selective Read of DST-B 4C

The default value for address 50h is 40.
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2.1.28 DST Selective Addresss (Address 51h)

If on power-up the reader is required to Selectively Read DST'’s, then the Selective address must be given
here.

Table 23. DST Selective Address

DST Operation Address 51h
Selective Address 00 - FF

The default value for address 51h is 00.

2.1.29 DST Challenge (Address 52h — 56h)

End-of-line testers for DST enabled automotive keys need to confirm that the encryption process is
working correctly. In addresses 52h to 56h a challenge can be hard-coded and the expected response to
that challenge can be given in locations 57h to 59h.

Table 24. DST Challenge

Addresses Challenge Value
52h DST Challenge Byte 0 00 to FF
53h DST Challenge Byte 1 00 to FF
54h DST Challenge Byte 2 00 to FF
55h DST Challenge Byte 3 00 to FF
56h DST Byte 4 00 to FF

The default Challenge (addresses 52h to 56h) is 0000000000.

2.1.30 DST Expected Response (Addresses 57h to 59h)

When the DST response matches the response in addresses 57h to 59h, if address 1C is set, an Open
Collector output will be activated.

Table 25. DST Response

Addresses Response Value
57h Expected Response Byte 0 00 to FF
58h Expected Response Byte 1 00 to FF
59h Expected Response Byte 3 00 to FF

The default value for the response (addresses 57h to 59h) is 000000.

2.1.31 Remaining Addresses (Addresses 5Ah to 7Fh)
These addresses are reserved for writers of custom firmware.
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Appendix A Default S2000 E?Prom Values
The default S2000 Configuration parameters are shown below.
Table A-1. Default EEPROM Values

Adr Description Value
00 Reserved 00
01 Reserved 00
02 Reserved 00
03 Reserved 00
04 Reserved 00
05 Reserved 00
06 Reserved 00
07 Reserved 00
08 Reserved 00
09 Reserved 00
0A Reserved 00
0B Reserved 00
oc Reserved 00
oD Reserved 00
OE Reserved 00
OF Reserved 00
10 Reserved 00
11 Reserved 00
12 Reserved 00
13 Baud rate (low byte) DC
14 Baud rate (high byte) FF
15 Communications Parameters 04
16 Communications Interface 00
17 Communications Protocol 01
18 Reserved 00
19 Reserved 00
1A ASCII Protocol Read Mode 1B
1B ASCII Protocol Control Byte 00
1C ASCII Protocol General Purpose 00
1D Reserved 00
1E Reserved 00
1F Reserved 00
20 Tiris Bus Protocol ID 01
21 TBP Inter-byte Timeout (L) 7E
22 TBP Inter-byte Timeout (H) F6
23 Tiris Bus Protocol Read Mode 00
24 Tiris Bus Protocol Control Byte 00
25 Reserved 00
26 Reserved 00
27 Synchronization Type 01
28 Charge Period 32
29 Tag write timings (L off L) 40
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Table A-1. Default EEPROM Values (continued)

Adr Description Value
2A Tag write timings (L off H) FF
2B Tag write timings (H off L) B8
2C Tag write timings (H off H) FC
2D Tag write timings (L on L) 4E
2E Tag write timings (L on H) FA
2F Tag write timings (H on L) DA
30 Tag write timings (H on H) FC
31 RFM Type 00
32 Synchronization Timeout (L) 00
33 Synchronization Timeout (H) 00
34 Programming charge time OE
35 Encryption charge time 06
36 Reserved 00
37 Reserved 00
38 Duty Cycle pause (L) 00
39 Duty Cycle pause (H) 00
3A Default MPT page 00
3B Reserved 00
3C Reserved 00
3D Reserved 00
3E I/O Port Direction 01
3F I/O Default 1 FO
40 I/O Default 2 (not used) 00
41 Reserved 00
42 Reserved 00
43 Reserved 00
44 Reserved 00
45 Millisecond Timer (L) 84
46 Millisecond Timer (H) FC
47 Reserved 00
48 Reserved 00
49 Reserved 00
4A Reserved 00
4B Multiplexer control 00
4C Multiplexer antenna 00
4D Reserved 00
4E Reserved 00
4F Reserved 00
50 DST Operation Code 40
51 DST Selective address 00
52 DST Challenge 0 00
53 DST Challenge 1 00
54 DST Challenge 2 00
55 DST Challenge 3 00
56 DST Challenge 4 00
57 DST Expected Response 0 00
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Table A-1. Default EEPROM Values (continued)

Adr Description Value
58 DST Expected Response 1 00
59 DST Expected Response 2 00
5A Reserved 00
5B Reserved 00
5C Reserved 00
5D Reserved 00
5E Reserved 00
5F Reserved 00
60 User configuration 00
61 User configuration 00
62 User configuration 00
63 User configuration 00
64 User configuration 00
65 User configuration 00
66 User configuration 00
67 User configuration 00
68 User configuration 00
69 User configuration 00
6A User configuration 00
6B User configuration 00
6C User configuration 00
6D User configuration 00
6E User configuration 00
6F User configuration 00
70 User configuration 00
71 User configuration 00
72 User configuration 00
73 User configuration 00
74 User configuration 00
75 User configuration 00
76 User configuration 00
7 User configuration 00
78 User configuration 00
79 User configuration 00
7A User configuration 00
7B User configuration 00
7C User configuration 00
7D User configuration 00
7E User configuration 00
7F User configuration 00
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Appendix B Installing the USB Drivers/Software for XP

B.1 Creating the Installer Folder

Download “TUSBWINVCP_2KXP_V110.zip” (or later version) file from the Tl website
jttp://focus.ti.com/docs/prod/folders/print/tusb3410.htm|

Unzipping the file will create directory “..\TUSB3410 Windows VCP Driver ClipWrap Installer”. Move to
subdirectory “DISK 1" and run “Setup.exe”.

].'é‘* TUSB3410 Windows VCP(v110) Driver Download - InstallShield Wizard m

Welcome to the InstallShield Wizard for
TUSB3410 Windows VCP(v110) Driver
Download

The InstallShield(R) Wizard will install TUSB3410 Windows

WCP(v110) Driver Download on your computer. To continue, click
Next.

WARNING: This program is protected by copyright law and
international treaties.

< Back Cancel

Click “Next > “ to continue.

]!":_g“ TUSB3410 Windows VCP(v110) Driver Download - InstallShield Wizard

License Agreement

Flease read the following license agreement carefully.

TUSB3410 VCP Driver Software License Agreement i’
(Version 1 as of 27 March 2006)

Important - Please read the following license agreement carefully. This
is a legally binding agreement. After you read this license agreement,
you will be asked whether you accept and agree to the terms of this
license agreement. Do not click “I have read and agree” unless: (1) you
are authorized to accept and agree to the terms of this license
agreement on behalf of (i) in the case of an individual, yourself and (ii) in
the case of an entity, yourself and your company; and (2} you intend to
enter into and to be bound by the terms of this legally bindingﬂ

(% 1 accept the terms in the license agreement Print |

(" Ido not accept the terms in the license agreement

InstallShield

< Back Next = Cancel |

This will display the license agreement that you must agree with to continue.

Click “Next >" to continue.
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& TUSB3410 Windows VCP(v110) Driver Download - InstallShield Wizard  [[E1 [E3

Installing TUSB3410 Windows VCP(v110) Driver Download

The program features you selected are being installed.

Please wait while the InstallShield Wizard installs TUSB3410 Windows
VCP(v110) Driver Download. This may take several minutes.

Status:

InstallShield

= Bk [Et = Cancel

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed TUSB3410
Windows VCP(v110) Driver Download. Click Finish to exit the

wizard.

=i = |

= Eatl

When the program completes, it will have created a directory at “Primary Volume: \Program Files\Texas
Instruments\TUSB3410_VCP_v110_Installer” from where you can install the drivers.
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B.2 Installing the Drivers

Extract the files located in “..\Program Files\Texas Instruments\TUSB3410_ VCP_v110 Installer\Disk 1.zip"
to create subdirectory “..\DISK 1" and run file “setup.exe”.

TUSB3410 VCP Dnver/Firmware Installer - InstallShield Wizard

Choose Destination Location

Selectfolder where setup will install files

[

Tainstall to this folder, click Mext. To install to a different folder, click Browse and select another
folder.

Setup will install TUSE3410 WCP Driver/Firrmvware Installer in the following folder.

Diestination Folder

CATITIZ410-FP_DEVICETY, Browse...

< Back Mext > Cancel |

This will install all the necessary files in the default directory “Primary volume:\T\TI3410XP_DEVICEL1 or
the destination folder chosen.
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When complete you will see the following:

TUSB3410 VCP Driver/Firmware Installer - InstallShield Wizard

InstallShield Wizard Complete

Setup has finished installing TUSE3410CP Driver/Fitrmware
Ingtaller on ywour computer.

<Back i P—

B.3 Connecting the Reader
You can now connect the USB cable from the S2000 to the Host Computer.

Note: Jumper J11 must be in place for USB operation.

Windows will automatically install the drivers.
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