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INSTRUMENTS
MRD2EVM Microreader Evaluation Kit

WARNING

The terminals across the antenna connectors SJ1 and SJ2, the
through-hole contact below mark R6-->R7, and the through-hole
contacts 16 and 19 of CON3 operate at potentially hazardous
voltages. Effective safety application procedures and knowledge
are required to minimize risk of electrical shock hazard when using
this EVM. The user should be technically qualified to operate this
EVM, including having full knowledge of risks associated in
working with electrically live and hazardous voltages commonly
found in development platforms. Careful review of General Texas
Instruments High Voltage Evaluation Module (TI HV EVM) User Safety
Guidelines at the end of this document is required prior to using
this EVM.

Microreader Overview

The microreader evaluation board (RI-STU-MRD?2) is a complete USB-based reader module providing the
hardware and software to communicate with TlI's low-frequency (LF), half-duplex (HDX), and advanced
transponders for programming and tuning after the production phase.

The USB reader-writer stick contains the RI-STU-MRD2 DIL module, which is mounted on an antenna
base board with a USB connector. The RI-STU-MRD2 is backward compatible with the RS232 based RI-
STU-MRD1 reader module.

Figure 1. RI-STU-MRD2 EVM Board
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Kit Contents

The main features of the RI-STU-MRD?2 are:

e RS232 and USB interfaces

e Multi-purpose 1/0s

¢ Low-power operation (2.7 V to 5.5 V)

e Supports programming and tuning of advanced transponders
¢ [Easy to design in and use

2 Kit Contents

",.,,;-';.*;..r' 230~ Microcontroll ‘l& - o
Littres -r_::-I-VaPﬂW 343 crocontrollers m .

P

AT TS

Figure 2. MRD2EVM Carton Box With Contents

Table 1. Kit Contents

Order or Specification
Pos Ref Des Part Type Number
Box Carton Box MSP430
2 Foam Foam Protection
RI-TRP-DR2B-30
RI-TRP-RR2B-30
RI-TRP-WR2B-30
3 Samples Samples RI-TRP-RR3P-30
RI-TRP-WR3P-30
TRPGR30TGC
RI-TRP-R9QL-30
4 Carrier Board PCB MRD2EVM V2.0
5 Microreader RI-STU-MRD2
6 Manual SCBUS50
7 Label
SCBUO50A—August 2012 —Revised December 2012 MRD2EVM Microreader Evaluation Kit 5
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3 Download the Software
Download the latest version of the following files:
1. RI-STU-MRD?2 reference manual: SCBU049
2. RI-STU-MRD2 demo software (GUI): SCBC010
3. USB device driver: SCBC010
4. Additional documents, such as application reports and white papers: http://www.ti.com/rfid
5. RI-STU-MRD?2 product folder: http://www.ti.com/product/ri-stu-mrd2
4 Installation
4.1 Driver Installation
1. Download the driver from the link specified in 3.Download the software.
2. Proceed according to the type of Operating system.
41.1 Windows 7 or Later
1. Remove the RI-STU-MRD2 EVM board if it is already connected to USB Port.
2. Right click on the driver file and click INSTALL.
3. Click YES if Windows prompts for authentication from User Account Control.
4. Click "Install this driver software anyway", if Windows prompts for authentication.
@ Windows Security
@/} Windows can't verify the publisher of this driver software
=< Don't install this driver software
You should check your manufacturer's website for updated driver software
for your device.
Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.
(v) See details
Figure 3. Windows Security
5. Connect the reader. After installation is complete, the message shown in Figure 4 is displayed.
Microreader I Virtual COM Port (COM58) % X
ﬁa@' Device driver software installed successfully.
Figure 4. Driver Installed Successfully
6. The USB driver is now installed on the PC, and the system is ready for use.
6 MRD2EVM Microreader Evaluation Kit SCBUO50A—-August 2012—Revised December 2012
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41.2 Windows XP

1. Connect the RI-STU-MRD2 EVM to USB port. When the window shown in Figure 5 is displayed, click
"Yes, this time only" and then click Next.

' Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

windows will zearch for current and updated saftware by
looking on vour computer, on the hardware installation CO, or on
the ‘Wwindows Update web site [with your permission).

Read our privacy policy

Can%Windows connect to Windows Update ta search for
zoftware?

(&) Yes, this time anly
(1 ''es, now and every time | connect a device
(3 Mo, not this time

Click Mest to continue.

I MHeut » l[ Cancel

Figure 5. New Hardware Wizard, Step 1

2. When the window shown in Figure 6 is displayed, click "Install from a list or Specific location" and then
click Next.

Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps pou install software far:

ticroreader Il Yirtual COM Part

Z;'j If your hardware came with an installation CD

“L2 or floppy disk. insert it now.

what do you want the wizard to do?

() Install the software automatically [Fecommended)
(&) nstall from a list o specific location [Advancedk

Click Mest to continue.

I Meut » ][ Cancel

Figure 6. New Hardware Wizard, Step 2
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3. When the window shown in Figure 7 is displayed, click Browse, select the location of the downloaded
driver file on the PC, and then click Next.

Found Mew Hardware Wizard

Pleasze choose your search and installation options.

() Search for the best driver in theze locations.

Uze the check boxes below ta limit or expand the default search, which includes local
pathz and removable media. The best driver found will be inztalled,

] 5eaich removable media [floppy, CO-ROM...)

Include thiz location in the search:

F-\Driver USE v

() Don't search, | will choose the driver ko install,

Choose thiz option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ < Back “ MNest » ][ Cancel

Figure 7. New Hardware Wizard, Step 3

4. If Windows prompts for authentication, continue with the installation. After successful installation, the
window shown in Figure 8 is displayed. Click Finish.

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finizhed inztalling the zoftware for:

(3 Microreader 1 irtual COM Paort

Click. Finizh to close the wizard.

. Finish

Figure 8. New Hardware Wizard, Step 4

5. The USB driver is now installed on the PC, and the system is ready to use.
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4.2 RI-STU-MRD2 Demo Software (GUI) Installation

Download the driver from the link specified in 3.Download the software
1. Unpack RI-STU-MRD2 Demo Software.zip.
2. Double click the RI-STU-MRD2 Demo Reader Software.exe.

5 RI-STU-MRD2 Demo Software (GUI) Introduction

The RI-STU-MRD2 demo Software supports simple reading/programming of LF HDX, HDX+, Advanced
HDX+ and PaLFI Transponders. When the reader connects to the USB port, the software automatically
detects the reader and the COM port data is displayed on the top as shown in below in Figure 9. The five
tabs described in Table 2 define use mode depending on type of transponders.

Table 2. GUI Tabs

Tab Name Contents and Functions
1 LF / HDX+ Read or write LF tags (R/O, R/W, or MPT 16 /17); read or write memory of HDX+ tags
2 Progg-;w%?n%ﬁuning Read or write ID; HDX+ tag read or write ID and tune resonance frequency
3 HDX+ Inventory Inventory process (read aids of group of HDX+ transponders)
PaLFI Transponder | Read, write, battery check, battery charge, MSP access
5 About Software and hardware version of the RI-STU-MRD2 reader

The initial screen view with the tabs and COM port data is shown in Figure 9.

COM Port data with version

Tab 1 Tab 2 Tab 3 Tab 4 Tab 5
) Microreacer =\ \ '\ B =S
Fi\k\ Help \\om Port Data --> [MICROREADER SWH2.03 on CONL |  [AUTO\ 7] il v o/ TEXAS
| LF/ HDX+ E-OTP:”HDX+ Programming, Tuning | HDX+ Inventory | PaLFl Tmnspoqgl_e_l:_!_ﬁbom | INS_,T_RUMEN-[_S
Transponder ReadWrite Reader Type: Microreader Version: 2.0
| Transponder Type Status
CheckTag || Cale -
e Byte7  Bytef Byte5  Byted Byte3  Byie2 BEytel BvteD CRC1 CRCO Page CRC Lock; = f
[T Continuous
| Read Tag
Write Tag

Command Informatien

™ \Rx\

Figure 9. RI-STU-MRD2 Demo Software (GUI): Startup Screen
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6 Demo Examples

6.1

Demo 1: Read or Write LF Transponder (Read Only/ Read Write) — Tab 1

o b
i* Microreader T (o e S | o
!l File Help  ComPortData--> [MICROREADER SWO204 on COMSE | [AUTD. | sl f TEXA
LF / HDX+ | OTP/HDX+ Programming/ Tuning | HDX+ Inventory | PaLFl Transponder | About | RUMBN,T_S_
Tranzponder ReadWrite Reader Type: Microreader Version: 2.0
@\ :I:ransponder Type Read Onily Transponder-L F | Status Read successful
~l \
Chﬁ’_;';lag BYie7 ByleS Bye5 Byled Bye3 Byis2 Bytel Byed CRC1 CRCD Page oo Lock - e
| i | 44 55 55 55 55 | 55 | 55 AB F7 | B2 | MNA ¥ ™
\%_l Cantlnl.lous' - - 1 1 | 1 1 | \
@/I/‘ — e
Write Tag
@/'/‘
Command Information e
7% 010380000083 =—Tx20 Ll IE}'lEFCl:PDEFE.‘I-_.J"BE‘°14555555555555AB.A5 <—-Rx20 —T
010380030686 =—Tx19 o | 0102020000 =—Rx19
’-/
@/l/

Figure 10. Read or Write LF Transponder (Type: Read-Only or Read/Write)

1 Check Tag Type button: Shows the tag type at position 4 (Transponder Type).
2 Read Tag button: Reads transponder data, depending on the transponder type.

For read only and read/write transponder types, shows LF-8 byte data with 2-byte CRC and data at

position 6 of Figure 10.

For MPT 16/17 types, shows 16/17 pages with each page of 8-byte data and 2-byte CRC at

position 10 of Figure 11.
For HDX+ types, shows 16 pages of 4-byte data at position 12 of Figure 12.

3 Write Tag button: Programs the transponder, depending on the transponder type.

For LF-R/W type transponders, writes 8-byte data with 2-byte CRC (or) 10-byte data. Data can be

edited at position 6 of Figure 10 as described in position 6, below.

For MPT 16/17 type transponders, writes 16/17 pages with each page of 8-byte date and 2-byte

CRC. Data can be edited at position 10 of Figure 11 as described in Section 6.2.

For HDX+ type transponders, writes 16 pages of 4-byte data. Data can be edited at position 12 of

Figure 12 as described in Section 6.3.

o b~

Shows the status (success or error) of the most recent activity.

»

the first row of the table. Data appears after the successful read of transponder.

Shows the type of the transponder. If no transponder is found, "no transponder detected" is shown.

Shows the 10-byte data field (8-byte ID and 2-byte CRC) of the LF Transponder (R/O or R/W) in

The Lock column on the right side of table shows the lock status of every single memory row. To

lock the transponder check the Lock box and click Write Tag.

Check the Calc CRC hox to write 8-byte data (the CRC is calculated by the reader).

Uncheck the Calc CRC box to write 10-byte data (the CRC is not calculated by the reader).

~

Shows the last 20 commands transmitted to reader.
8 Shows the last 20 commands received from reader.
9 Continuous mode operation check box.

10
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6.2 Demo 2: Read or Write LF Transponder (MPT 16/17) — Tab 1

r@ Microreader II i [ ]
File Help  ComPortData--> [MICROREADER SWOZ.04 on COMSE | [AUTO ] .o i3 TExAs
_WETPJ’HD)G Programming/Tuning | HOX+ Invertory ! PELﬁ_TIEII'ISDOI'Idef i About | INSTRUMENTS

Transponder ReadWrite Reader Type: Microreader Version: 2.0
Tra nsponcie.r Type |MPT 16/17 Transponder-LF Status Read successful

CheckTag || Calc .
Tpe || BT Byl ByeS Byed Bped By2 Bfel Byel CRCI CRCO Page ag  Look | ‘

= 55 55 55 55 55 55 55 55 85 2C 1 ® | B |
"] Continuous: T T T T T T T T T = | = 1l
| o0 | oo | 11 | o0 | OO | OO | 00 | 00 | DF | 49 2 | ™ M|
[ReadTag || oo 0o o0 | oo | oo | oo | oo | oo | oo | oo 3 = |||
= oo i) 00 00 00 oo 1] ili] 00 i} 4 F | E
[WiteTag |——F————————————— = —
= | 77 i} oo 00 oo oo oo i) 07 38 5 M | #
/’j All Pages | | ] | ] ] ] 1 ] ] — —
it | 66 | 00 | oo | oo | 00 | 00 | 0D | 00 | 06 | 30 6 @ |
| o0 | oo | 00 | OO | OO | OO | 00 | 00O | oD | OO 7 w | E
~® | o0 | 00 | o0 | o0 | o |0 |00 | 00 | 00 |8 |& |F]
] ] oo i) oo oo oo 00 oo ] a M B
| 00 | 00 | @0 | 0O b0 | 00 | o0 | 00 00 | oo | 10 | @ | [ [~
Command Information

010D00C0000000000000000000004448 <—Rx18 s
: 010D000000000000000000000000404D <—Rx17

q

=, | 010430020117186 <Tx18 i
010480020711097 <-Tx17 ¥

%

NOTE: See descriptions of positions 1, 2, 3, 4, 5, 7, 8, and 9 in Figure 10 for additional details.
Figure 11. Read or Write LF Transponder (Type: MPT 16/17)

10 This is the 16/17-page 10-byte data (8-byte data with 2-byte CRC) of the LF Transponder MPT
16/17. Data appears after a successful transponder read.
The Lock column on the right side of the transponder data shows the lock status of every memory
block. To lock the transponder pages, check the Lock box of any page and click Write Tag (see the
description of position 11 for important details of writing to the tag).
Check the Calc CRC box to write 8-byte data (the CRC is calculated by the reader).
Uncheck the Calc CRC box to write 10-byte data (the CRC is not calculated by the reader).

11 Check this box and click Write Tag to write all pages of the MPT 16/17 transponder at one time.
Uncheck this box and click Write Tag to write only the edited page data. If the data has not been
edited, then reader writes the default page 1 data as shown in Figure 10.

SCBUO50A-August 2012—-Revised December 2012 MRD2EVM Microreader Evaluation Kit 11
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6.3 Demo 3: HDX+ Transponder (Read or Write Memory) — Tab 1

F* Microreader II * - - = | = )
File Help Com Port Data --» | MICROREADER SW02.04 on COMS | [AUTO T il i TEXAS
_[F_,-"ﬁ[_)XT| OTP/HDX+ Programming, Tuning | HD¥+ Inventory | PalFl Transponder l About | INSTRUMENT§
Transponder Read/Write Reader Type: Microreader Wersion: 2.0
Transponder Type | HDX +(ISO18000-2-SubConiractor) [Status | Read successful
‘ Ch‘_T_;l;;Eg Eige Description Bwte3 Byte2 Buytel Memory Status . H
i Comisuicial "'I . Chip 1D I%)Ifte.?»..E..‘I_.D oc | 4C . c4
2 Reserved Byte & ChipIDByte 854 | 18 | 11 58 |
Read Tag 3 Reserved Byte & Chip ID Byte 9.8.7 oA 02 M 07 Locked ~H
4 Config Byte 2.1 & CRC MSE LSE . 13 . 06 09 28 | Locked \@
5. USEFMemOW ok | DD I DD DD DD J m'e b '
6 User Mamory [ o0 | oo 0o oo | Writable: |
7 User Memory 00 a0 00 ao Writable
8 User Memory 0o 0o 0o Do Writable
9 User Memory | o0 | 0o | o0 | oo | Writable:
10 User Memony | oo [ o0 | o0 oo | Witable =
Command Infermation
= | 010A80030407C80C4CC4360EFE <-Tx20 2 s ‘D‘IDADE&DDDEIMBED?CQE?»DBdDSF <—Rx20 -
010AB0030407C80C4CC4360CFC <—Tx19 bl 010AD00000000000000000000A <—Rx19 it

= = —_——

NOTE: See descriptions of positions 1, 2, 3, 4, 5, 7, 8, and 9 in Figure 10 for additional details.
Figure 12. Read or Write Memory Content of HDX+ Transponder

12 This is the 16 page (64 byte) memory data of the HDX+-Transponder shown in grid view table
format. The description of each page is described in column 2 and the corresponding 4 byte data is
displayed in column 3, 4, 5 & 6 of the table as shown in table at position 12.

13 This is the last column of the grid view table that shows the memory status of each page. The
locked pages with orange background are not re-writable. The writable pages with green

background are re-writable.

12
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6.4 Demo 4: OTP Transponder (Read or Write ID) — Tab 2

& Microreader II e - - = | =
File Help  ComPortData--> |[MICROREADER SW02.04 on COMSE | [AUTO. =] _ ] TeExAs
[ LF / HDX | OTP/HDX Programming Tuing | HDX+ Invertory | Pal i Transponder [ About | ¥ INSTRUMENTS
Frequency/ID Programming Reader Type: Microreader Version: 2.0
Transponder Type | TMS37124 OTP Trensponder-LF | Status | Read successful
Check T cal « I
eck Tag ale
Type Byte7 Bytef Byteb Byted Byte3 Byte2 EBytel Bytel CRC1 CRCO Page CRC Lock
;mnmc{m 55 55 55 55 55 55 55 AR oD e na | B O
ﬁ:pliddim [ } =) | uwmy- | - : : - | <-decto hex |
Read ID e Other 15.16> | 6148914691236517291 G ion
—r] B
LT Write ID LoadXLS | [T SetFrequency(Hz) [7] Autotne 1D ) HighQ(30 to 100) © LowQ(30 to 70
(7)— TS mat)e 15w 0 envens @
R nce Trimming
=1 Set Target Measured Statis M
Read Frequency(Hz) Frequency(Hz) SLIEessage Write
Frequency Frequency \‘\@

Command Infermation

™ ‘D‘IDSBBEDDDDDBEDD?»‘I <—Tx10 ~| = ‘
010688800000320D37 <—Tx8 -

010F0080EES5555555555555ABDD9BEESS62 <—Rx10 'i
010F0080EESD555555505555ABDDOBEESSE2 <—Rx8  ~ "

Figure 13. Read or Write ID of OTP Transponder

1 Click on Read ID (or) Write ID buttons to read (or) write the 64 byte ID with 16 byte CRC to an OTP

transponder.

2  Thisis the 10 byte data (8 byte ID and 2 byte CRC) of the OTP Transponder shown in grid view
table first row. The Lock column on the right side of the transponder data shows the lock stats of
the ID. To lock the transponder check the Lock box and click Write ID.

3 Decimal field for ISO 11785 animal or industrial code. This automatically converts to 8 byte hex
data in field 2. If hex data is entered in field 2, data automatically converts to decimal data in field 3.

4 Auto increment the ID after successful programming of a transponder.

5 Loads a list of IDs from an Excel® spreadsheet to write a batch of transponders. The Auto Inc ID
checkbox at position 4 needs to be checked to load the subsequent ID from the Excel spreadsheet
after each successful write to the transponder. Click Unload XLS to remove the loaded data.
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6.5 Demo 5: HDX+ Transponder (Read or Write ID) — Tab 2

fi y
A9 Microreader I o= (B %J
File Help Com Port Data --> [MICROREADER SW02.04 on COMSS | AUTQ i f- TEXAS
|-L—l-:.”-|:lfl)(+_| OTP/HD¥+ Programming./Tuning | HDX+ Inventor)' | PaLFI Tmnsponder {.P«bout | INSTRUMENTS

Frequencyw|D Programming

Transponder Type | HDX +(Animal ISO11785-SubConiractor)

Reader Type: Microreader Version: 2.0

Status Read successful

Check Tag

Calc
Type Byte? Byte6 Bwyteb Byted Byte3 Byte2  Bytel BvieDl CRC1 CRCO FPage CRC Lock o
F Cunn@ous a0 0o 55 55 o o o1
/ Read ID \ "W"“‘"""“ Ao gl 2 |[an
’/—3 | Write 1D , Load XLS | [ Set Frequency(Hz)(133893 | [ ]
N = " Rengs (128000 - 140000)
~ -
Ri Trimming

Set Target
Frequency(Hz) Freguency(Hz)

Meciuned Status Mes=sage

Read
Freguency

Command Information

Frequency 1

e

[01028341C0 <—Tx20
| 01048003010583 <—Tx19

[01030208050F <—Rx20 -
| 010600000000000006 <—Rx19 o

Figure 14. Read or Write ID of HDX+ Transponder

=

HDX+ transponder.
2  Thisis the 10 byte data (8 byte ID and 2 byte CRC) of the

Read ID (or) Write ID button initiates a read (or) write of the 64 byte ID with 16 byte CRC of an

OTP HDX+ Transponder shown in the

grid view table first row. The Lock column on the right hand side of the transponder data shows the
lock stats of the ID. To lock the transponder check on the Lock checkbox and click on write ID

button.

3 Decimal field for ISO 11785 animal or industrial code. This automatically converts to 8 byte hex
data in field 2. If HEX data is entered in field 2, data automatically converts to decimal data in field

3.

4 Q-value of the transponder. Select the correct Q-value of the transponder and click Write ID to write

to the transponder.

> 01

in this field. To set the frequency at the same time of write
and type the target frequency in the field.

Auto increment the ID after successful programming of a transponder.
Read or write the resonance frequency of a transponder. The frequency of a transponder is shown

ID phase, check the Set Frequency box

7 Loads a list of IDs from an Excel® spreadsheet to write a batch of transponders. The Auto Inc ID
checkbox at position 5 needs to be checked to load the subsequent ID from the Excel®
spreadsheet after each successful write to the transponder. Click Unload XLS to remove the loaded

data.
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6.6 Demo 6: HDX+ Transponder (Trim Frequency) — Tab 2

WJ Microreader II

|| File Help  ComPortData----> [MICROREADER SW02.04 on COMSS | 0 13 TEXAS
| [LF/HDX= | OTP/HDX+ Programming/Tuning | HDX Inventory | PaLFi Transponder | About | ' INSTRUMENTS

Frequency/ID Programming Reader Type: Microreader Version: 2.0
\ Transponder Type \ Status
Chicygag Byle7 Byte6 Byle5 Byted Byte3 Byte2 Bytel Byted CRC1 CRCO Page g;'g Lock
[ continuous 00 ‘ 00 00 ‘ 1] ‘ 00 0o ‘ 00 00 ‘ ’ ‘ NiA | El ‘
Application ; Industrial —> : | «-decto hex |
ReadD ] | g [menn <) e | g | = Gveron
Load XLS |[7] SetFrequency(Hz) | [ AutolncID ©) HighQ(30to 100) ) LowQ(30 to 70)

N Range (128000 - 140000)

° ‘ Resonance Trimming
i I Set Target Measured

| Read Frequency{Hz) Frequency(Hz) Status Message Write

| Frequency | Frequency

134p00 ‘ 139882  |Read Successful —

Com nformation

1 % 01028341C0 <= [Rx 010302226449 <—Rx2 ~
01033 0 <—Tx1 010C0800:8456071158C80C4CC631EV <—Rx1 \@

Figure 15. Trim Resonance Frequency of HDX+ Transponder

Tune or read the frequency of transponder: Click Read Frequency to display the measured
frequency value at position 3 (the default target frequency value is displayed at position 2).

Target frequency field in Hz
Measured frequency value after each read/write.

A valid frequency (128000Hz to 140000Hz) needs to be entered in field 2, the frequency is then
programmed with the Write frequency button.

e 08

NOTE: Depending on transponder form factor, the tag needs to be separated from the
antenna by 20 mm to 40 mm to measure and program the correct frequency. The
resulting frequency might vary £500 Hz due to the limited resolution of the internal
tuning circuit.

5  Status message field.
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6.7 Demo 7: HDX+ Transponders (Inventory Command) — Tab 3

idiceadr I

File Help  ComPortData-—--> [MICROREADER SW02.04 on COMSS | Q TeXAS
[ LF / HDX+ | OTP/HDX+ Programming/Tuning | HDX+ Inventory | PaLFl Transponder | About | INSTRUMENTS

Inventory Command Reader Type: Microreader Version: 2.0
ISEITUS Read successfull
Ini‘f'ﬂ“my Byte7 Byte6 Byte5 Byted Byte3 Byte2 Bytel ByteD  TrpNo g;'g Lock ‘i‘
(Plesse Double Cickonthe 30 00 F9 co 00 00 B3 0B 1 \
IDioreadwrtetheMemor) | g4 | ca | o0 | c8 | oA | 56 | 28 | 1 2 | @ |
— 80 00 F9 | co 00 00 B3 13 3 |
13 A F9 co FB 00 B7 00 4 [ [
21 CA 00 cs 0A 56 2B 1D 5 | @
_ 8 | 00 F9 co o0 | o0 | B3 | 03 | 6 | ¥ | @ \
30 00 F9 co 00 00 E3 18 7 \ ™
80 00 Fo co 00 00 B3 00 8 | B~
Command Information
[7x | 010AB0030407CB0C58E2700E8A <—Tx2 - ‘ﬁ‘O‘IOADDDDDDDDBSDDBDDOFQCOOO <-Rx18 -
010A80030407C80C58F6600EBE <—Tx8 5 010A00000000B3188000F9C018 <—Rx17 -

Figure 16. Read Inventory of HDX+ Transponder

Start inventory button: Reads AIDs of a group of advanced HDX+ transponders in the vicinity
region. The list of AIDs of transponders is shown at position 2 of Figure 10.

This is the 8 byte ID (8 byte AID) of the HDX+-Transponders detected and shown in each row of
grid view table. The Lock column on the right hand side of the transponder data shows the lock
status of the IDs.

A double click on any of ID data in the table initiates a read of the memory content of the selected
transponder.

16
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Demo Examples

6.8 Demo 8: PaLFI (Read, Write, Battery Charge and Check, and Flash LED) — Tab 4

‘_: Microreader Il Ef .
File Help  ComPortData----> [MICROREADER SW02.04 on COMSS | 13 TEXAS
[ LF / HDX+ | OTP/HDX+ Programming/Turing | HDX: Invertory | PaLFl Transponder | About | INSTRUMENTS

PaLFl Transponder Reader Type: Microreader Version: 2.0

[Status Read successfull

—_———

- -~
I~ - ~

7 N
l’ [ReadPage | [2 v]\\‘ Byte5  Byted  Byted

\ ; /
[ wie Page | .

~ -
S =

Battery Check (Eattery Low
Flash LED Red
Green

Command Information

92 9§

Be2 Bylel ByteD Page Lmk/
DD‘DO‘UD‘DE‘FF‘EE‘2 ‘D

i

01048007010280 =-—-Tx2 [RX 010800000000000EFFEET7 <—Rx2
01043007010280 <-Tx1 010800000000000EFFEET7 <—Rx1

Figure 17. Read, Write, Battery Charge, Battery Check, and Flash LED of PaLFI

1 Selection of page number and click on read/write page reads/writes the memory content of the

selected page.

2 The grid view table shows the 5 byte memory content of the selected page. The Lock field on the

right hand side of the memory data shows the lock status of the IDs.
Battery Check button: Battery voltage level check of PaLFlI.

w

4 Battery charge status is indicated with 3 different colors orange (low voltage), yellow (medium

voltage) and green (high voltage).
Battery charge button: Charge PaLFI module.

al

6 Flash LED: Selection of the LED color in the field. A click on the flash LED button initiates the
corresponding LED to blink on PaLFI tag which is providing an example for an MSP access
command to the PaLFI tag.
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7.1

Schematics

RI-STU-MRD2 EVM Board
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Figure 18. RI-STU-MRD2 EVM Board Schematic
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EVALUATION BOARD/KIT/MODULE (EVM) ADDITIONAL TERMS

Texas Instruments (TI) provides the enclosed Evaluation Board/Kit/Module (EVM) under the following conditions:

The user assumes all responsibility and liability for proper and safe handling of the goods. Further, the user indemnifies TI from all claims
arising from the handling or use of the goods.

Should this evaluation board/kit not meet the specifications indicated in the User's Guide, the board/kit may be returned within 30 days from
the date of delivery for a full refund. THE FOREGOING LIMITED WARRANTY IS THE EXCLUSIVE WARRANTY MADE BY SELLER TO
BUYER AND IS IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED, IMPLIED, OR STATUTORY, INCLUDING ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. EXCEPT TO THE EXTENT OF THE INDEMNITY SET FORTH
ABOVE, NEITHER PARTY SHALL BE LIABLE TO THE OTHER FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL
DAMAGES.

Please read the User's Guide and, specifically, the Warnings and Restrictions notice in the User's Guide prior to handling the product. This
notice contains important safety information about temperatures and voltages. For additional information on TI's environmental and/or safety
programs, please visit www.ti.com/esh or contact TI.

No license is granted under any patent right or other intellectual property right of Tl covering or relating to any machine, process, or
combination in which such TI products or services might be or are used. Tl currently deals with a variety of customers for products, and
therefore our arrangement with the user is not exclusive. Tl assumes no liability for applications assistance, customer product design,
software performance, or infringement of patents or services described herein.

REGULATORY COMPLIANCE INFORMATION

As noted in the EVM User’s Guide and/or EVM itself, this EVM and/or accompanying hardware may or may not be subject to the Federal
Communications Commission (FCC) and Industry Canada (IC) rules.

For EVMs not subject to the above rules, this evaluation board/kit/module is intended for use for ENGINEERING DEVELOPMENT,
DEMONSTRATION OR EVALUATION PURPOSES ONLY and is not considered by TI to be a finished end product fit for general consumer
use. It generates, uses, and can radiate radio frequency energy and has not been tested for compliance with the limits of computing
devices pursuant to part 15 of FCC or ICES-003 rules, which are designed to provide reasonable protection against radio frequency
interference. Operation of the equipment may cause interference with radio communications, in which case the user at his own expense will
be required to take whatever measures may be required to correct this interference.

General Statement for EVMs including a radio

User Power/Frequency Use Obligations: This radio is intended for development/professional use only in legally allocated frequency and
power limits. Any use of radio frequencies and/or power availability of this EVM and its development application(s) must comply with local
laws governing radio spectrum allocation and power limits for this evaluation module. It is the user’s sole responsibility to only operate this
radio in legally acceptable frequency space and within legally mandated power limitations. Any exceptions to this are strictly prohibited and
unauthorized by Texas Instruments unless user has obtained appropriate experimental/development licenses from local regulatory
authorities, which is responsibility of user including its acceptable authorization.

For EVMs annotated as FCC — FEDERAL COMMUNICATIONS COMMISSION Part 15 Compliant

Caution

This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions: (1) This device may not cause
harmful interference, and (2) 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 user's authority to operate the
equipment.

FCC Interference Statement for Class A EVM devices

This equipment has been tested and found to comply with the limits for a Class A digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference when the equipment is operated in a commercial
environment. This equipment generates, uses, and can radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications. Operation of this equipment in a residential area is likely to
cause harmful interference in which case the user will be required to correct the interference at his own expense.


http://www.ti.com/corp/docs/csr/environment/ESHPolicyandPrinciples.shtml

FCC Interference Statement for Class B EVM devices

This equipment has been tested and found to comply with the limits for a Class B digital device, pursuant to part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference in a residential installation. This equipment
generates, uses and can radiate radio frequency energy and, if not installed and used in accordance with the instructions, may cause
harmful interference to radio communications. However, there is no guarantee that interference will not occur in a particular installation. If
this equipment does cause harmful interference to radio or television reception, which can be determined by turning the equipment off and
on, the user is encouraged to try to correct the interference by one or more of the following measures:

« Reorient or relocate the receiving antenna.
« Increase the separation between the equipment and receiver.
« Connect the equipment into an outlet on a circuit different from that to which the receiver is connected.
« Consult the dealer or an experienced radio/TV technician for help.
For EVMs annotated as IC — INDUSTRY CANADA Compliant

This Class A or B digital apparatus complies with Canadian ICES-003.

Changes or modifications not expressly approved by the party responsible for compliance could void the user’s authority to operate the
equipment.

Concerning EVMs including radio transmitters

This device complies with Industry Canada licence-exempt RSS standard(s). Operation is subject to the following two conditions: (1) this
device may not cause interference, and (2) this device must accept any interference, including interference that may cause undesired
operation of the device.

Concerning EVMs including detachable antennas

Under Industry Canada regulations, this radio transmitter may only operate using an antenna of a type and maximum (or lesser) gain
approved for the transmitter by Industry Canada. To reduce potential radio interference to other users, the antenna type and its gain should
be so chosen that the equivalent isotropically radiated power (e.i.r.p.) is not more than that necessary for successful communication.

This radio transmitter has been approved by Industry Canada to operate with the antenna types listed in the user guide with the maximum
permissible gain and required antenna impedance for each antenna type indicated. Antenna types not included in this list, having a gain
greater than the maximum gain indicated for that type, are strictly prohibited for use with this device.

Cet appareil numérique de la classe A ou B est conforme a la norme NMB-003 du Canada.

Les changements ou les modifications pas expressément approuvés par la partie responsable de la conformité ont pu vider I'autorité de
I'utilisateur pour actionner I'équipement.

Concernant les EVMs avec appareils radio

Le présent appareil est conforme aux CNR d'Industrie Canada applicables aux appareils radio exempts de licence. L'exploitation est
autorisée aux deux conditions suivantes : (1) I'appareil ne doit pas produire de brouillage, et (2) I'utilisateur de I'appareil doit accepter tout
brouillage radioélectrique subi, méme si le brouillage est susceptible d'en compromettre le fonctionnement.

Concernant les EVMs avec antennes détachables

Conformément a la réglementation d'Industrie Canada, le présent émetteur radio peut fonctionner avec une antenne d'un type et d'un gain
maximal (ou inférieur) approuvé pour I'émetteur par Industrie Canada. Dans le but de réduire les risques de brouillage radioélectrique a
I'intention des autres utilisateurs, il faut choisir le type d'antenne et son gain de sorte que la puissance isotrope rayonnée équivalente
(p.i.r.e.) ne dépasse pas l'intensité nécessaire a I'établissement d'une communication satisfaisante.

Le présent émetteur radio a été approuvé par Industrie Canada pour fonctionner avec les types d'antenne énumérés dans le manuel
d’'usage et ayant un gain admissible maximal et I'impédance requise pour chaque type d'antenne. Les types d'antenne non inclus dans
cette liste, ou dont le gain est supérieur au gain maximal indiqué, sont strictement interdits pour I'exploitation de I'émetteur.

[Important Notice for Users of this Product in Japan]
This development kit is NOT certified as Confirming to Technical Regulations of Radio Law of Japan

If you use this product in Japan, you are required by Radio Law of Japan to follow the instructions below with respect to this product:

1. Use this product in a shielded room or any other test facility as defined in the notification #173 issued by Ministry of Internal Affairs and
Communications on March 28, 2006, based on Sub-section 1.1 of Article 6 of the Ministry’s Rule for Enforcement of Radio Law of
Japan,

2. Use this product only after you obtained the license of Test Radio Station as provided in Radio Law of Japan with respect to this
product, or

3. Use of this product only after you obtained the Technical Regulations Conformity Certification as provided in Radio Law of Japan with
respect to this product. Also, please do not transfer this product, unless you give the same notice above to the transferee. Please note
that if you could not follow the instructions above, you will be subject to penalties of Radio Law of Japan.

Texas Instruments Japan Limited
(address) 24-1, Nishi-Shinjuku 6 chome, Shinjuku-ku, Tokyo, Japan



This development kit is NOT certified as Confirming to Technical Regulations of Radio Law of Japan
http://www.tij.co.jp
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EVALUATION BOARD/KIT/MODULE (EVM)
WARNINGS, RESTRICTIONS AND DISCLAIMERS

For Feasibility Evaluation Only, in Laboratory/Development Environments. Unless otherwise indicated, this EVM is not a finished
electrical equipment and not intended for consumer use. It is intended solely for use for preliminary feasibility evaluation in
laboratory/development environments by technically qualified electronics experts who are familiar with the dangers and application risks
associated with handling electrical mechanical components, systems and subsystems. It should not be used as all or part of a finished end
product.

Your Sole Responsibility and Risk. You acknowledge, represent and agree that:

1. You have unique knowledge concerning Federal, State and local regulatory requirements (including but not limited to Food and Drug
Administration regulations, if applicable) which relate to your products and which relate to your use (and/or that of your employees,
affiliates, contractors or designees) of the EVM for evaluation, testing and other purposes.

2. You have full and exclusive responsibility to assure the safety and compliance of your products with all such laws and other applicable
regulatory requirements, and also to assure the safety of any activities to be conducted by you and/or your employees, affiliates,
contractors or designees, using the EVM. Further, you are responsible to assure that any interfaces (electronic and/or mechanical)
between the EVM and any human body are designed with suitable isolation and means to safely limit accessible leakage currents to
minimize the risk of electrical shock hazard.

3. You will employ reasonable safeguards to ensure that your use of the EVM will not result in any property damage, injury or death, even
if the EVM should fail to perform as described or expected.

4. You will take care of proper disposal and recycling of the EVM’s electronic components and packing materials.

Certain Instructions. It is important to operate this EVM within TI's recommended specifications and environmental considerations per the
user guidelines. Exceeding the specified EVM ratings (including but not limited to input and output voltage, current, power, and
environmental ranges) may cause property damage, personal injury or death. If there are questions concerning these ratings please contact
a Tl field representative prior to connecting interface electronics including input power and intended loads. Any loads applied outside of the
specified output range may result in unintended and/or inaccurate operation and/or possible permanent damage to the EVM and/or
interface electronics. Please consult the EVM User's Guide prior to connecting any load to the EVM output. If there is uncertainty as to the
load specification, please contact a Tl field representative. During normal operation, some circuit components may have case temperatures
greater than 60°C as long as the input and output are maintained at a normal ambient operating temperature. These components include
but are not limited to linear regulators, switching transistors, pass transistors, and current sense resistors which can be identified using the
EVM schematic located in the EVM User's Guide. When placing measurement probes near these devices during normal operation, please
be aware that these devices may be very warm to the touch. As with all electronic evaluation tools, only qualified personnel knowledgeable
in electronic measurement and diagnostics normally found in development environments should use these EVMs.

Agreement to Defend, Indemnify and Hold Harmless. You agree to defend, indemnify and hold T, its licensors and their representatives
harmless from and against any and all claims, damages, losses, expenses, costs and liabilities (collectively, "Claims") arising out of or in
connection with any use of the EVM that is not in accordance with the terms of the agreement. This obligation shall apply whether Claims
arise under law of tort or contract or any other legal theory, and even if the EVM fails to perform as described or expected.

Safety-Critical or Life-Critical Applications. If you intend to evaluate the components for possible use in safety critical applications (such
as life support) where a failure of the Tl product would reasonably be expected to cause severe personal injury or death, such as devices
which are classified as FDA Class Il or similar classification, then you must specifically notify Tl of such intent and enter into a separate
Assurance and Indemnity Agreement.


http://www.tij.co.jp
http://www.tij.co.jp

General Texas Instruments High Voltage Evaluation Module (TI HV EVM) User Safety Guidelines

WARNING

Always follow TI's set-up and application instructions, including use of all interface components within their recommended electrical rated
voltage and power limits. Always use electrical safety precautions to help ensure your personal safety and the safety of those working
around you. Contact TI's Product Information Center http://support.ti.com for further information.

Save all warnings and instructions for future reference.

Failure to follow warnings and instructions may result in personal injury, property damage, or death due to electrical shock and
burn hazards.

The term Tl HV EVM refers to an electronic device typically provided as an open framed, unenclosed printed circuit board assembly. It is
intended strictly for use in development laboratory environments, solely for qualified professional users having training, expertise and
knowledge of electrical safety risks in development and application of high voltage electrical circuits. Any other use and/or application are
strictly prohibited by Texas Instruments. If you are not suitable qualified, you should immediately stop further use of the TI HV EVM.

1.  Work Area Safety:
(@) Keep work area clean and orderly.
(b) Qualified observer(s) must be present any time circuits are energized.

(c) Effective barriers and signage must be present in the area where the TI HV EVM and its interface electronics are energized,
indicating operation of accessible high voltages may be present, for the purpose of protecting inadvertent access.

(d) Allinterface circuits, power supplies, evaluation modules, instruments, meters, scopes, and other related apparatus used in a
development environment exceeding 50Vrms/75VDC must be electrically located within a protected Emergency Power Off
(EPO) protected power strip.

(e) Use a stable and nonconductive work surface.

(f)  Use adequately insulated clamps and wires to attach measurement probes and instruments. No freehand testing whenever
possible.

2. Electrical Safety:

As a precautionary measure, it is always a good engineering practice to assume that the entire EVM may have fully accessible and
active high voltages.

(a) De-energize the TI HV EVM and all its inputs, outputs, and electrical loads before performing any electrical or other diagnostic
measurements. Revalidate that TI HV EVM power has been safely de-energized.

(b) With the EVM confirmed de-energized, proceed with required electrical circuit configurations, wiring, measurement equipment
hook-ups, and other application needs, while still assuming the EVM circuit and measuring instruments are electrically live.

(c) Once EVM readiness is complete, energize the EVM as intended.

WARNING

While the EVM is energized, never touch the EVM or its electrical
circuits as they could be at high voltages capable of causing electrical
shock hazard.

3. Personal Safety:

(@) Wear personal protective equipment; for example, latex gloves or safety glasses with side shields or protect EVM in an
adequate lucent plastic box with interlocks from accidental touch.

Limitation for safe use: EVMs are not to be used as all or part of a production unit.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by Tl for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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