JAIF B-21 Global Radio Frequency ldentification
(RFID)
ltem Level Standard






B-21
Global Radio Frequency ldentification (RFID) Item Level Standard
Version 1, Issued 11/2011

AIAG PUBLICATIONS

An AIAG publication reflects a consensus of those substantially concerned with its scope and provisions. An AIAG publication is
intended as a guide to aid the manufacturer, the consumer, and the general public. The existence of an AIAG publication does not
in any respect preclude anyone from manufacturing, marketing, purchasing, or using products, processes, or procedures not
conforming to the publication.

CAUTIONARY NOTICE
AIAG publications are subject to periodic review and users are cautioned to obtain the latest editions.
MAINTENANCE PROCEDURE

Recognizing that this AIAG publication may not cover all circumstances, AIAG has established a maintenance procedure. Please
refer to the Maintenance Request Form at the back of this document to submit a request.

Published by:
Automotive Industry Action Group
26200 Lasher Road, Suite 200
Southfield, Michigan 48033
Phone: (248) 358-3570 « Fax: (248) 358-3253
APPROVAL STATUS

The AIAG Materials Management Steering Committee and designated stakeholders approved this document for publication on
November 3, 2011.

INTERNATIONAL COPYRIGHT INFORMATION
This manual is subject to International Copyright as shown herein and unauthorized
reproduction is not permitted. Contact one of the associations below to discuss reproduction
permission. If translated, this manual has been translated and published for guidance only and
is intended to help the understanding of the official English version.

AIAG Copyright and Trademark Notice:
The contents of all published materials are copyrighted by the Automotive Industry Action Group unless otherwise indicated.
Copyright is not claimed as to any part of an original work prepared by a U.S. or state government officer or employee as part
of the person’s official duties. All rights are preserved by AIAG, and content may not be altered or disseminated, published, or
transferred in part of such content. The information is not to be sold in part or whole to anyone within your organization or to
another company. Copyright infringement is a violation of federal law subject to criminal and civil penalties. AIAG and the
Automotive Industry Action Group are registered service marks of the Automotive Industry Action Group.

© 2011 Automotive Industry Action Group

Odette Copyright Notice:
© 2011 Odette International Limited - All rights reserved.

JAMA Copyright Notice
© 2011 Japan Automotive Manufacturers Association, Inc. (JAMA)

JAPIA Copyright Notice
© 2011 Japan Auto Parts Industries Association (JAPIA)

ISBN #: 978 1 60534 238 2




B-21
Global Radio Frequency Identification (RFID) Item Level Standard
Version 1, Issued 11/2011

RFID !
VIN?
IT
2 QR
RFID
RFID
ANSI MH 10 DI
ISO GS1(EPC)
MB
MBO1 (0x01) ull
MB11 (0x11)
AIAG B-11 RFID Odette
RFID/VDA 5510
JAIF B-16
JAIF RC-6
1. RFID RFID
2. ISO/IEC 18000-63 ISO/IEC 18000-6
C/GS1 UHF Gen 2
a. ISO/IEC 18000-3M3 (ASK)/GS 1 HF
Gen 2 (ASK)

2 VIN



B-21
Global Radio Frequency ldentification (RFID) Item Level Standard
Version 1, Issued 11/2011

b. ISO/IEC 18000-63 CIGS1UHF Gen2  UHF
ISO/IEC 18000-3M3 (ASK)/GS1 HF Gen 2 (ASK)  HF

c. ISO/IEC 18000-63 ISO/IEC 18000-3M3 (ASK)
3. ISO/IEC 15962 ISO 17367 DI
4, GS1 SGTIN-96
shall should
RFID RFID
e 16 17hex 17h 174 17, x17
o 2 15b 15,
e 10 1040
ISO
e 10 123456
e 16 0x
0x31
o 2 Ob
0Ob1011
2 2
0b01 MBO1 0b10 (MB10)
0bll MBI11 PC 0x15 PC 15 PC
0x17 PC 17
MB0O1 MBI10
MB11 PC 15 PC 17
2 16
ISO 646 6

< > G <GS> For <EOT> Ry <RS>



B-21
Global Radio Frequency Identification (RFID) Item Level Standard
Version 1, Issued 11/2011

DI 25S I



B-21
Global Radio Frequency ldentification (RFID) Item Level Standard
Version 1, Issued 11/2011

AIAG

ODETTE

JAMA

JAISA

James AKright..........cccccovvviiiiiinnn, General Motors LLC

Dennis Barlow ........cccoeeveeeveeeeeeenn, AIAG Volunteer

Mary Kay Blantz ............................ E-Business Consulting, LLC

Morris Brown .......cccooeeeevieeiieeneeennn, Chrysler Group, AIAG Loaned Executive
Jerry Czernel ..., AIM Computer Solutions, Inc.

James Graham..........ccccccevvvvvnnnnnnes General Motors LLC

Larry Graham ........cccooeeveevvvvininnnnnn, LG AutolD, LLC (Co-Chair)

Craig K. Harmon............................ QED Systems

Bill Hoffman ............occoviviieeens Hoffman Systems LLC

Dan Kimball ............cooeeieiii, SRA International

Pat King ..o, Michelin North America

Steve Lederer.........ccocevveeiiiinneenn, The Goodyear Tire & Rubber Company
Marilyn Smith.............cccoooeeeeee. General Motors LLC

Gary Tubb......ccccoooeii Unique RFID LLC

Henry T. UbiK........ooooiiiiiii Ford Motor Company

Paul Wilson.......cccovveiiiiciiii, Bridgestone Firestone N.A. Tire, LLC
AKram Yunas.........c.ccceeeeeeeeeeeeeeeenne. AIAG

Jim Zamjahn........cccccvvvvvvevvieninnnee, AIAG

John Canvin.........ccccccvevveiiiiiinnnnnnes Odette

Christian Daller............cccccvveeeeeenn. SKF GmbH

Marc Hammer........ccccooveeeiieeiiinnnnnn. Michelin

Olle Hydbom...........ocoeeiiiiiie. Auto ID Expert, Scandinavia

Sten Lindgren .......coooovvvvveviienenenn, Odette Sweden

Markus Sprafke .............ooeeeeee. Volkswagen Group

Bob Van Broeckhoven................... AB Volvo (Co-Chair)



B-21

Global Radio Frequency Identification (RFID) Item Level Standard

Version 1, Issued 11/2011

...................................................................................... ! 2
...................................................................................... ! 5
.................................................................................................................................................................. 6
...................................................................................................................................................................... 8
...................................................................................................................................................................... 9
S 10
S 12
S 14
e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeNeeeeeeeeeeeeeeeeeeeeeeeaateeene 21
4.1 REID 21
A2RFID et s 23
4.2.1RFID e 24
4.2.2MBI1 e s 24
4.3 EDI S 24
D e e 26
700 PP 26
S5.1.1ISO/IECI8000-63 ettt ettt 26
5.1.2 26
5.1.3TID -mB10 e, 29
5.2 MBOL 30
5.2.1 UN DUNS OD Odette LA JIPDEC VD 0-9 GS1 D
NCAGE UIL e 31
5.3 MBI1L e 43
0 70 ST 43
5.3.2 DSFID oo 43
N 1 N 48
6.1 1 MBO1 Ull MB11 48
6.2 2 MBO1 Ull MB11
................................................................................................................................................................................. 48
6.3 3 MBO1 Ull MB11
......................................................................................................................................................................... 49
TRFEID e s s s s s s s s s s s s s s s s s s s s s s e s s s s s s s s s s s s s s s s s s s e s s s s s s s e s s s 50
50 50
7257 50
725 N 50
T e bbb e e e e eae e e e e ae e 51
725 51
7.6 e 52



Ne B-21

B
aan

Global Radio Frequency ldentification (RFID) Item Level Standard
Version 1, Issued 11/2011

[ | ]
7.7 EMI EIMIC e e 52
728 P 52
725 TP 52
TAORFID e e b e es s eaa e 53
700 TP 53
.......................................................................................................................... 55
< 0 PPN 55
22 0 T 55
220 T 56
2 0 N 56
2 RN 56
B. 15Ul MBOI e e 56
8.2 —-MBO01 255 SGTIN 58
8.2.1150 96 UlL= 59
8.21MBI1 e 59
<0 59
8.4 MBO01 255 SGTIN-96  .ooiriiii 60
8.5 255 SGTIN MBO1 MB11 60
8.5.1 61
8.6 MBO1 VIN  DIES 1 61
B.6.1MBOI  VIN e 62
8.7 TID 255 SGTIN  MBOL e 63
<R S 65
A e a e e s an e e s 66
B ASCI-CHARACTER TO 6-BIT-ENCODING  .cciiiinrcnnnnnnnnnnnnnnnsnnssssssnssssssssssssssssssssssssssssssnes 67
C M™MBO1 - ISO EPC e, 68
D MB11; ACCESS METHOD 0, FORMAT 3 DATA EXAMPLE; INFORMATIVE ., 70
E MB11; ACCESS METHOD 0, FORMAT 13 DATA EXAMPLES; INFORMATIVE ., 76
F SGTIN-96 DATA FORMAT; INFORMATIVE = .rrnrnnnnnnnnnnnnnnnnnnnnnnnnnsnssnnsssssssssssssssssssnnes 82
G RFID s s 83
H ANS MH10.8.2 e 85
I 1 @ U 88
I 1 1 e 89
K s s s s s s saaaaes 96
L VIN e e e e e e e e e e e e e e e s e e e e e e e e e e eeeeeeseeeeeeaaaees 97
M ANSI X12.3 355 e, 98
N e e e e e e e e e e e e e e e e e e e e e e eeeeaaees 99
O ANSIDATA IDENTIFIER REQUEST FORM  innnnnnnnnnnnnnsesssnsssnssssssssssseesenes 103

P MAINTENANCE REQUEST = crrrrrirrrrnnnnnnnnnnnnnnnnnnnnnnninnsnsnsssssssssssssssssssssssssssssssssssssssssssssnees 107



B-21
Global Radio Frequency Identification (RFID) Item Level Standard
Version 1, Issued 11/2011

FIGURES

FIGURE 1: RFID VISION IN AUTOMOTIVE tiittiiiiiiiiiietitieeteeeeee et eeeeeeeeeeeeeeeeeeseeesasaaesasasasasasssassasasesssssanssasssanssasasnsnsssnsnnnsnsnsssnsnsnnn 22
FIGURE 2: MEMORY STRUCTURE OF ISO/IEC 18000-63 RFID TAG ....uvviiiieiiieieteie e cteee e et e e st e e sttt esesste s s senasesssnteesssnnaeessnnneas 27
FIGURE 3: ISO/IEC 18000-63 IMBOTL LAYOUT ..uuvviiiitreeeiiteieeeiteeeesteeeesstteeessssesessaeesssstesesssssssssssessssssesssssssssssssesesesssesessenes 30
FIGURE 4: I1SO/IEC 18000-63 AND ISO/IEC 18000-3 MODE 3 STRUCTURE OF MEMORY BANK "11"; FIRST 16 BITS....veeevvervrrennnns 46
FIGURE 5: DEFINITION OF IPB7 ... eeeeiieeiee e cecittee e s se ettt e e e e ettt e e e e s e et ee e e e e sesanataeeeeeseasssssaaeeessasssstanneesesassnstaneaese eeeessenan 51
FIGURE 6: RFID EMBLEM FOR ISO/IEC 18000-63 USING ISO/IEC 15434 AND DATA IDENTIFIERS .veeuveevveereerreereereeeesseesseenseennns 53
FIGURE 7: RFID EMBLEM FOR ISO/IEC 18000-3, MoDE 3 (ASK) USING ISO/IEC 15434 AND DATA IDENTIFIERS ..vveeevveeerveerneeennee. 53
FIGURE 8: RFID EMBLEM FOR ISO/IEC 18000-63 USING EPC = SGTIN ....eiiitiiierieiteeereecteeeeeeereeerreeesveeeseeessesesseeesesenseeenvenan 53
FIGURE 9: GENERIC RFID EMBLEM NOT SHOWING AIR INTERFACE OR DATA FORMAT ....ciiiiiiiiiiiiiciccececereeeeeeeeeeee et 54
FIGURE 10: SYSTEM-SIDE SECURITY - SUPPLY CHAIN TRANSPARENCY ..iiiiiiiiiiiiiiiieiiieieiititeieeieeeeeeeieieeeseeesessessssessssessssssssssssssssssnnns 64
FIGURE 11: OBJECT-ORIENTED SECURITY 1iiiiiiiiiiiiiiiiitiiitititittteeeetetetetesetesesesesesasasasasassssssssssesenessssssnsnsnsssnssssnsssssssssnsnsnsssssnsnsnns 64
FIGURE 12: EXAMPLE OF A SMART LABEL THAT COULD BE AFFIXED TO AN ITEM WHERE BOTH HUMAN-READABLE AND/OR 2D BARCODE
DATA MIGHT BE REQUIRED .....uuuevitieeeeieiititreeessessettteeeeesesessaseeeessesssseneaeesssansssneeesesssansssseesessssnssesenesesessnsssneeeeessennees 66
FIGURE 13: EXAMPLE OF SMART LABEL THAT COULD BE AFFIXED TO A SHIPPING CONTAINER COMPLYING WITH THE JAIF B-16 GLOBAL
TRANSPORT LABEL STANDARD FOR THE AUTOMOTIVE INDUSTRY «.eeeeeeeeeeeeeeeeseseseseseseseseses e nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnsnsnsnsnnnnn 66
FIGURE 14: EXAMPLE OF A SMART LABEL PRINTER ..ctiiiiiiiiiiiieiee e e e e e e e e e e e e e e s e e e s e e e s 66
FIGURE 15: GAS TANK AND ASSOCIATED ITEMS (PARTS) ..veeeeureeeeiurieeeeiteeeeereeeeeseeeesseeaeasseseasssesessssesasssesesasssessasseseessesesasnens 90
FIGURE 16: 2D SYMBOL WITH “AS BUILT” DATA ENCODED WITHIN [T ...utiieiciiieeeiiee e ctiee ettt e e et e e eetvee e e sata e e eeanaee e sateeeeeasaeeeennanas 90
FIGURE 17: THE DATA; AS ENCODED WITHIN DATA MATRIX SYMBOL USING MACRO 06 (V6) ..veeeeereeeieieeeeeiieeeeeeeeeceveeeeseeee e 91

FIGURE 18: THE DATA; AS ENCODED WITHIN DATA IMATRIX SYMBOL...ccevetiiiurereieeerereinereeeeesssennneeeeesesennreresesssenmnnreeeeessasnnnnnee 92



B-21
Global Radio Frequency ldentification (RFID) Item Level Standard
Version 1, Issued 11/2011

TABLES

TABLE 1: TERMS AND DEFINITIONS .vvvvveeeierirriieeeeeererreneeeeenns
TABLE 2: USAGE OF MB11 IN AN ISO/IEC 18000-63 TAG
TABLE 3: ODETTE CODING SCHEME FOR PARTS IDENTIFICATION IN IMIBOD ... 32
TABLE 4: DUNS CODING SCHEME FOR PARTS IDENTIFICATION IN IMIBOZ ... 33
TABLE 5: JAMA/JAPIA (IAC = LA) CODING SCHEME FOR PARTS IDENTIFICATION IN IMIBOZ.....cuveeeiieeiiieeiiecciee ettt evee v 35
TABLE 6: JAMA/JAPIA CODING SCHEME (IAC = VTD) FOR PARTS IDENTIFICATION IN MBOL.....ooeivieiiieeiieecieeecreecctee e evee e 36
TABLE 7: THE UNIQUE IDENTIFICATION (UII) OF AN RFID TAG (MBO1) FOR DOD ......ctiiiieiniiieniieenieeesiteeieesieesiee e e sreesabeesanee e
TABLE 8: EPC CODING SCHEME FOR PART ID (SGTIN=96) .....cceiieiieeiiiieeeiiieeeeteeeestteeeestte e e seteeeesntaeeesnsaaeesnsaeessnsseeeanssesesnnsenns
TABLE 9: CODING SCHEME FOR VEHICLE IDENTIFICATION (VIN) INIMBOL ...couutiiiiiecieecieeetee e stteetee et eeveesteeeee e steesaseesnsaennae e
TABLE 10: ASSIGNED AND RESERVED ACCESS IMIETHODS ...veeeeeeieiitreeeeeeeeeiirreeeeesesetssseeeeessassssseesesesasssssesssesesasssssessessssssnsseesens
TABLE 11: SIX-BIT CHARACTER ENCODATION TABLE ..cieiiieieieieieieieiesesesesesesesesesesesesassannsasanasasnsnsnnssnsnsnnnsannsssssssnsnsnsssssnsnsnsesnnene
TABLE 12: COMPARISON OF ISO AND EPC DATA STRUCTURES IN MB0O1, MB10 AND MB11
TABLE 13: UII (MBOZ1) DATA STRUCTURE ....vveeitteeeeitteeeeesreeestseeeeasseesesssssessssssassssessssssssssssssansssssssssssssssssssssssssssnsssssssssesanns
TABLE 14: DATA FORMAT EXAMPLES = CIN . .ieieieieieieies ettt bbbttt e et et e e e eas e e e e eseeeeeeeeeaaeaeens
TABLE 15: ITEM IDENTIFICATION STRUCTURES USED IN IMIBOL ....ceiiiiiiei ittt eetree e e s s eare e e s s e e s eenane e e e e s ssnsnnneeee s
TABLE 16: ISO-BASED EXAMPLE OF MIBO1 UNIQUE ITEM IDENTIFICATION....cceeeeeeieeeeeeeeeseseeesesesesesesnnannnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
TABLE 17: EXAMPLE OF PROPOSED SO 96-BIT U STRUCTURE ...cceeiiieieiiieeeeeeeeeeeseseces s s nannnnnnnnnnnnnnnnen
TABLE 18: EXAMPLE OF A CUSTOMER-ASSIGNED ITEM IDENTIFICATION PLACED INMB1L ...
TABLE 19: EXAMPLE OF PRODUCT CHARACTERISTICS DATASTORED INIMBIL1 ...
TABLE 20: VEHICLE IDENTIFICATION NUMBER (VIN) DEFINITION.....eeeeitteeeeiireeeeiteeeesireeesasseeesissseesssesessssasessssseessssesesnsssssssnsens
TABLE 21: EXAMPLE OF 6-BIT ENCODING OF THE VIN DATA INTO THE U OF MIBOZ.. ..o
TABLE 22: ASCII-CHARACTER-TO-6-BIT ENCODING TABLE ....ceeeutvtieeteeeieiieteeeeesesetneneeeeesssasssnneesessssssseneessessssssssseesssssssnsssseeses
TABLE 23: ISO-BASED BIRTH RECORD EXAMPLE: WHEN PCBIT17=1
TABLE 24: MBO01 STRUCTURE OF AFI AND UII (DUNS) UsING 6-BIT ENCODING, WHEN PCBIT17 =1
TABLE 25: SGTIN-96 BIRTH RECORD EXAMPLE: WHEN PCBIT17=0
TABLE 26: SGTIN-06 DATA FORMAT ...eiiiiiiiiieieieieieieieeesesese e e e e e e e e e e s aaaaaaaaaaaaaesesssesssssssesssseaseeseteeeeseaeeeaeneanananeness
TABLE 27: ACTUAL READ/WRITE IMIEASUREMENTS 1.c.cuvveeeiueeeesseeesessteseeesseressssessssnsesssssssssssssssssssssesssssssssssssesessssesssssssesssssssees
TABLE 28: ANS MH10.8.2 DATA IDENTIFIERS USED IN THIS DOCUMENT . ..cctiteieieieieiesesesesesesese s s s
TABLE 29: ISO 646 CHARACTER SET 1eettiiieututreeteseiatrureeesssssassunteesesssasssesesesssssassssseesssssssssssesesssssssssessesssssssssssesessssssssnseeessens
TABLE 30: SUBASSEMBLY INFORMATION THAT MAKES UP THE "AS-BUILT" DATA....etieiiiiieeeter e ectieeesretee e eette e e snre e e stae e e e e e snneas
TABLE 31: DESCRIPTION OF "As-BUILT" DATA; AS PROGRAMMED INTO MBO1 AND MIBLL.......ouviiiiieeiieiiieeee et
TABLE 32: TABLE OF COUNTRY CODES....ieieieieieieieieieiesesesesesasaeesasassa s nnnnnnnnnnnnnnnsnnnnnsnsnnnssssssssssssssssssssssssssssssssssssssssssssnnsnnnnnenns
TABLE 33: TABLE OF IMIODEL YEAR CODES....eiieieieieieieiesesesesesese et aabsbabatstsbsbste s et et et eeeteeeaaaasasasanaennnseeenneanen
TABLE 34: EXAMPLES OF ANSI X12.3 355 DATA ELEMENT NUMBER 355 UNIT OF MEASURE (QUALIFIER).....uvvteeeciieeeeireeeeeiveeeenns 98
TABLE 35 DATA FORMATS .iiiiiiiiieieieieie i e e e s e e e s e e e e e e sttt sttt 4ttt sttt 444444t e e e et e e e e et e e et aaaae seeeeeenesenenns
TABLE 36: ACCESS METHODS




10

B-21
Global Radio Frequency Identification (RFID) Item Level Standard
Version 1, Issued 11/2011

1
ISO GS1 EPC
VID D GS1 EPC
L]
(0]
e RFID RFID
L]
[ ]
e RFID
. MBI11
. RFID
[ ]
o
o
o
o
o VIN
o

UN OD LA



B-21
Global Radio Frequency Identification (RFID) Item Level Standard
Version 1, Issued 11/2011

11



12

B-21
Global Radio Frequency Identification (RFID) Item Level Standard
Version 1, Issued 11/2011

2

49 CFR 574.5 Tire Identification Requirements.

ATAG B-4 Parts Identification and Tracking Application Standard.

AIAG B-11 Item Level Radio Frequency ldentification (RFID) Standard

ANS MH10.8.2 Data Identifier and Application Identifier Standard.

DoD suppliers passive RFID info guide v14.pdf http://www.acq.osd.mil/log/rfid/guide/

GS1 Tag Data Standard

GS1 Radio-Frequency Identity Protocols Class-1 Generation 2 UHF RFID Protocol for
Communications at 860 MHz — 960 MHz Version 1.2.0 (in this document, referred to as GS1 UHF Gen
2).

ISO/IEC 15418: Information technology — Automatic identification and data capture techniques —
GS1 Application Identifiers and ASC MH 10 Data Identifiers.

ISO/IEC 15434: Information technology — Automatic identification and data capture techniques —
Syntax for high capacity ADC media.

ISO/IEC 15459-1: Information technology — Automatic identification and data capture techniques —
Unique identification — Part 1: Individual transport units.

ISO/IEC 15459-2: Information technology — Automatic identification and data capture techniques —
Unique identification — Part 2: Registration procedures.

ISO/IEC 15459-3: Information technology — Automatic identification and data capture techniques —
Unique identification - Part 3: Common rules for unique identifiers.

ISO/IEC 15459-4: Information technology — Automatic identification and data capture techniques —
Unique identification — Part 4: Individual products and product packages.

ISO/TIEC 15459-5: Information technology — Automatic identification and data capture techniques —
Unique identification — Part 5: Individual returnable transport items (RTIs).

ISO/IEC 15459-6: Information technology — Automatic identification and data capture techniques —
Unique identification — Part 6: Groupings.

ISO/IEC 15961: Information technology — Radio frequency identification (RFID) for item
management — Data protocol: application interface.

ISO/IEC 15961-2: Information technology — Radio frequency identification (RFID) for item
management: Data protocol — Part 2: Registration of RFID data constructs.
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TERM | DEFINITION

AFI

Application Family Identifier stored in the second byte of the Protocol
Control Word (0x18 to Ox1F)

Alphanumeric

A character set that contains alphabetic characters (letters) and numeric
digits (numbers) and usually other characters such as punctuation marks.

ﬁmgl American National Standards Institute document prefix.
ANS MH10 Unit Loads & Transport Packages committee under ANSI.
ANSI MH10.8 Coding and Labeling of Unit Loads subcommittee under ANS MH10.
The conductive element that radiates and / or receives radio frequency
Antenna
energy to and from the Tag.
Within this document, the terms item, product, part, component, module,
Assembly and assembly are synonymous.

See Product.

Assigned Relative
OID

See OID.

Battery-assisted
Passive RFID Tag

A tag that uses a battery to improve its functionality and range and
functions as a passive tag if the battery is depleted.

Binary

A numbering system with only two values: 0 (zero) and 1 (one).
Mathematical base 2, or numbers composed of a series of zeros and ones.
Represented by 0bX,

Examples: MBOb01, 0b011




B-21
Global Radio Frequency ldentification (RFID) Item Level Standard
Version 1, Issued 11/2011

DEFINITION

Birth Record

The result of creating a unique item identifier (Ull) for an item and
programming that Ull into MBO1 of the RFID tag for the item to which the
RFID tag is attached.

Once programmed, the Ull shall remain unchanged in the RFID tag and
shall remain uniquely associated to the item for the life of the item.

The RFID tag shall remain physically attached to the item for the life of the
item or process (e.g., “Smart Labels” as described in Appendix A).

When PC Bit 17="0": The Ull shall consist of the appropriate GS1-
serialized individual item data construction (e.g., SGTIN, GRAI, GIAl, etc).

When PC Bit 17 = “1”: The Ull shall consist of the DI (Data Identifier) and
IAC (Issuing Agency Code) and CIN (Company Identification) and SN
(Serial Number).

Serialized identification enables traceability. Within the Serial Number
field, traceability can be achieved by concatenating such data elements as
part number, batch / lot numbers, asset type, etc., along with a serial
number.

Short for Binary Digit; the smallest unit of data in a computer; i.e., “1”, “0".

Bit Shown as 0bl1 and 0bO.

There are 8 bits in a byte; usually data are stored or instruction sets are
Byte ; :

made up of bit multiples called bytes.
IC(:joerr?tFiJf?ggtion As used in this document, the manufacturer or the owner of the item. It
Number consists of NEN-assigned company identity (see IAC, below) or GS1-
(CIN) assigned Company Prefix.

The smallest group of elements that represents one number, letter,
Character . : .

punctuation mark, or other information.

Within this document, the terms item, product, part, component, module,
Component and assembly are synonymous.

See Product.

Cyclic Redundancy Check, stored in the first word of MBO1 (from bit 0x00
CRC-16

to OxOF).

In a transaction, the party that receives, buys, or consumes an item or
Customer .

service.
Data Field A message consisting of a Data Identifier immediately followed by its

associated data.

Data Format

Letters and numbers used to denote the type of data allowed within the
referenced data field and the total quantity of that type of data allowed in
the data field.

Examples:

“an...6” means up to 6 characters of alphanumeric data are allowed.
“n...12" means up to 12 characters of numeric-only data are allowed.
“an6” means that 6 characters of alphanumeric data are required.

“n12” means that 12 characters of numeric-only data are required.

15
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TERM

DEFINITION

Data Identifier (DI)

A specified character string that defines the specific data that immediately
follow as defined by ANS MH10.8.2.

Numbered or preceding by tens; based on ten; the decimal system. A base
10 numbering system, whose numbers are represented by X when a

Format IDentifier)

Decimal decimal number needs to be denoted from a hexadecimal number
(hexadecimal = 0xX).

DSFID One-byte indication, conforming to ISO/IEC 15962, of how data are

(Data Storage structured in the tag memory. In ISO/IEC 18000-6 Type C-based parts, it

shall reside in the first byte location within the User (MBOb11).

The Electronic Product Code™, a globally unique serial number that

Hexadecimal

EPC identifies an object in the supply chain. EPC numbers may be associated
to individual objects or to collections of items like cases and pallets.
GS1 Inc A consensus-based, not-for-profit standards organization created as a joint
(GSi) ' venture between GS1 (formerly known as EAN International) and GS1
US™ (formerly the Uniform Code Council, Inc. ®).
Global Trade
Identification GTIN describes a family of GS1 global data structures that employ 14
Number - digits and can be encoded into various types of data carriers.
GS1 (GTIN)
A base-16 number system. The hexadecimal numbers are 0-9 and then
HEX the letters A-F, whose numbers are represented by 0xX when a

hexadecimal number needs to be denoted from a decimal number
(underscored characters = hex indicator; decimal = X).

High Frequency
(HF)

That band of radio frequencies encompassing 3 MHz to 30 MHz.
For the purpose of this standard, the frequency 13.56 MHz.

IAC Issuing Agency Code.
ID Abbreviation for Identification.
International Electrotechnical Commission. International standards and
IEC conformity assessment for government, business, and society for all
electrical, electronic, and related technologies.
Interrogator See Reader and Reader / Writer.
International Organization for Standardization. ISO is a network of the
1SO national standards institutes of 156 countries on the basis of one member
per country. A Central Secretariat in Geneva, Switzerland, coordinates the
system.
ISO/IEC Represents work done and / or supported by both the ISO and IEC

organizations.

ISO/IEC 18000-63

Synonymous with ISO/IEC 18000-6C

Item

Within this document, the terms item, product, part, component, module,
and assembly are synonymous.

See Product.
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DEFINITION

Length of data

The length is stored in the Protocol Control word byte, in MBO1, in bits
0x10 to 0x14, and indicates the number of 16-bit “words” in the Ull data.
The CRC-16 and PC Word of MBO1 are excluded from this length.

See also Word.

Life

The defined period for which the Tag is expected to be functional.

Lock / Locking
B Lock o' Unlock

The ability of the Tag protocol to cause a memory bank to be “read-only.”
Once “locked,” that memory location can only be changed back to “read /
write” by using the lock/unlock password.

LSB Least Significant Byte
Isb least significant bit

Actual producer or fabricator of an item; not necessarily the supplier in a
Manufacturer transaction. Best practice should include site-specific manufacturing

identification for use in traceability.

Memory Bank
(MB)

ISO/IEC 18000-63 - and GS1 TDS 1.4 or later-compliant tags have four (4)
individually usable memory banks, numbered Memory Bank 00 (binary)
through Memory Bank 11 (binary). Reference Figure 3.

Module

Within this document, the terms item, product, part, component, module,
and assembly are synonymous.

See Product.

Monomorphic Ul

When PC Bit 17 of MBO1 = 0b0, under the rules of GS1 TDS 1.4 or later,
all of the features of a Monomorphic Ull are self-declaring through the GS1
identity types, i.e., SGTIN-96.

When PC Bit 17 of MB0O1 = Ob1, under the rules of ISO/IEC 15961-2, all of
the features of a Monomorphic Ull are self-declaring through the
registration of the particular AFI code value used, i.e., 0XAl or OxA5
(hazard materials).

This document references ISO 17367. Therefore, the Item Level
identification data consist of a Monomorphic Ull whose recommended
maximum size is 35 characters. The Monomorphic Item Level Ull shall not
contain a DSFID. For ISO data representations, see section 5.2.1.2, and
for GS1 data representations, see section 5.2.1.5.

MSB Most Significant Byte
msb most significant bit
NCAGE NATO Commercial and Governmental Entity code

Object IDentifier
(OID)

A unique, specially formatted number that is composed of a most
significant part assigned by an internationally recognized standards
organization to a specific owner and a least significant part assigned by
the owner of the most significant part.

For example, the unique alphanumeric / numeric identifier registered under
the 1SO registration standard to reference a specific object or object class.

Part

Within this document, the terms item, product, part, component, module,
and assembly are synonymous.

See Product.

17
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TERM

Part Serial Number
(PSN)

DEFINITION

Supplier-managed part serial number. In this document, it is a subset of
the Serial Number component of the DI and IAC and CIN and SN data
structure of the DI “25S”.

Passive RFID Tags

Tags are externally powered, usually by the carrier signal radiated from
the interrogator’s antenna; usually containing no internal power source.

The ability of the Tag protocol to cause a memory bank to be “read-only.”

Permalock Once “locked,” that memory location cannot be unlocked.
Within this document, the terms item, product, part, component,
module, and assembly are synonymous.
The result of a process.
NOTE 1: There are four generic product categories, as follows:
— services (e.g., transport);
— software (e.g., computer program, dictionary);
— hardware (e.g., engine mechanical part);
— processed materials (e.g., lubricant).
Many products comprise elements belonging to different generic product
categories. Whether the product is then called service, software, hardware,
or processed material depends on the dominant element. For example, the
offered product “automobile” consists of hardware (e.qg., tires), processed
materials (e.g., fuel, cooling liquid), software (e.g., engine control software,
driver's manual), and service (e.g., operating explanations given by the
salesman).
NOTE 2: Service is the result of at least one activity necessarily performed
Product at the interface between the supplier and customer and is generally

intangible. Provision of a service can involve, for example, the following:

— an activity performed on a customer-supplied tangible product (e.g.,
automobile to be repaired);

— an activity performed on a customer-supplied intangible product (e.g.,
the income statement needed to prepare a tax return);

— the delivery of an intangible product (e.g., the delivery of information in
the context of knowledge transmission);

— the creation of ambience for the customer (e.g., in hotels and
restaurants).

Software consists of information and is generally intangible and can be in
the form of approaches, transactions, or procedures.

Hardware is generally tangible and its amount is a countable
characteristic.

Processed materials are generally tangible and their amount is a
continuous characteristic.

Hardware and processed materials often are referred to as “goods.”
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DEFINITION

Protocol Control
(PC) Word

or

Protocol Control
Bits

The PC-word (16 bits) starts at memory location 0x10 and contains the
following:

Length of Ull stored in bits 0x10 to 0x14 (see Length of data);
User Memory indicator in bit 0x15;

Extended Protocol Control indicator in bit Ox16;

Numbering System Identifier (NSI) indicator in bit 0x17; and
Attribute / AFI stored in bits 0x18 to Ox1F.

Radio Frequency
Identification

Systems that read and / or write data to RF Tags that are present in a
radio frequency field projected from RF reading / writing equipment.

(RFID)

Read The excitation, extraction, decoding, and presentation of data from a Tag.

Read Range The range at whlch_a_\n RFID system may reliably read from desired Tags
under defined conditions.

Reader The electronic device that extracts and separates the information from the

Tag using a defined protocol.

Reader / Writer

The electronic device that can change the contents of a read / write Tag,
according to a protocol, while the Tag is attached to its object.

Serial Number

A number indicating place in a series and used as a means of
identification.

SGTIN

Serialized Global Transport Identification Number. The SGTIN is a
serialized version identifying individual items within a class. Also see
GTIN.

Supplier / Vendor

In a transaction, the party that produces, provides, or furnishes a product
or service.

Supplier / Vendor
ID

The numeric or alphanumeric code used to identify the supplier / vendor.
See CIN.

For the purposes of this standard, “Tag” refers to the RFID transceiver,

Tag plus the information storage mechanism, attached to an object and read-
from / written-to using a Reader, or Reader / Writer.
Taa ID Tag ID memory bank (MB10). Globally unique identification of the
(TI%) individual silicon chip. Shall be serialized and locked by the silicon
manufacturer.
Sometimes referred to as genealogy, history, or birth record of an item.
Traceability shall answer at minimum the following four questions: the
Traceability What, the Who, the Which, and the When.
Example: What = part number; Who = manufacturer or assembler; Which
= lot, batch, or serial number; When = date of production or assembly.
Ultra High That band of radio frequencies encompassing 300 MHz to 3 GHz.
Frequency For the purposes of this standard, the frequencies from 860 MHz to 960
(UHF) MHz.
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TERM

DEFINITION

Unique Item Identifier: Descriptor for data that reside within the UlI
Memory Bank (MBO1) of an ISO/IEC 18000-63 / GS1 UHF Class 1 Gen 2

vl RFID tag.
As used in this document, the terms Birth Record and Ull are synonymous.
VIN The VIN (sometimes incorrectly referred to as “VIN number”) is a unique
Vehicle serial number used by the automotive industry to identify individual motor
Identification vehicles (also applies to towed vehicles, motorcycles. and mopeds as
Number defined in ISO 3833).
Vendor See Supplier / Vendor ID.
Confirmation by examination and provisions of objective evidence that
specified requirements have been fulfilled; the act of reviewing, inspecting,
Verification testing, checking, auditing, or otherwise establishing and documenting
whether or not items, processes, services, or documents conform to
specified requirements.
Data block of two bytes (16 bits) length. The Length of Data is stored in the
Word Protocol Control Word and expresses the number of words. See also
Length of Data.
. The process of transferring data to the Tag; the Tag’s internal operation of
Write . . . X
storing data. It may include reading the data to verify accuracy.
Write Range The range at which an RFID system may reliably write to desired Tags

under defined conditions.
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RFID
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RFID

RFID

123

234
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ISO/IEC 18000-3 3 (ASK)/GS1 HF Gen 2
(ASK)
4.2.1 RFID
Ob0O1 MB 0b0O1 ull
2
0b01
MBO1
MB 0Ob11l DI
ANS MH 10.8.2 ISO/IEC 15418
DI ANS MH10.8.2
5N
ANSI MH10.8.2
Assigned Relative OID DI
http://www.autoid.org/ANSI MH10/ansi_mh10sc8 wg2.htm.
MBO1 52 MB11 53
42.2 MB11
MB11 53
4.3 EDI AIDC
AIDC RFID
EDI EDI EDI
ANSI ASC X12 856 UN/EDIFACT DESADV
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5

5.1

MB11

5.1.1 ISO/IEC 18000-63

ISO/IEC 18000-63
ISO/IEC 18000-3M3 (ASK)/GS1
HF Gen 2 (ASK)

ISO/IEC 18000-63 ISO/IEC 18000-3M3

ISO/IEC 18000-63 GS1 UHF Gen 2 ISO/IEC 18000-
3M3  GS1 HF Gen 2 (ASK)

MB11 ISO/IEC
2 ISO/IEC 18000-63

5.1.2

ISO/IEC 18000-63
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mish L]
= . DSFID
: « Precursor, [01D], length,
Object
10 | _ExtendedDSFID _ [70] _|1F < AddAccess Methods,
oo DSFID [7:0] OF Ean mﬁrsﬂ haélery-assist
Bina « See ISOMEC 15961
v Memory Bank and ISO/IEC 15962
Bank o lab
11 USER [ * MDID
i . * Tag model number
an « Serial number
10 TID 10 TiD [15:0] 1F . Bumed in or written
Bank 0 TID [31:16] oF and permalocked by
01 un IC manufacturer
Bank = e
o | RESERVED :

220 Optlional XPC_W2 [15:0] | 22F
210 Optional XPC_W1 [15:0] | 21F

Memory Bank is defined uil [15:0] | 10F
as follows : + Ul {must be IS0 or EPC)
Binary
Uil M:N-15
" User [ . 1_j2F PC (Protocol Control) bits,
10 TID StoredPC [150] {1F * including UIl length indicator
01 Ui StoredCRC-16 [15:0] OF « CRC confirms content of
0o Reserved Uil memory
msh isb
. « Contains all write lock

Access Password  [15:0] 3F
Access Password  [31:16] | 2F

and kill passwords

Kill Password [15:0] 1F
Kill Password [31:168] | OF
Memory Locations

To The Left and Right of
Expanded Memory Locations
Shown As Hexadecimal

Figure 2: Memory Structure of ISO/IEC 18000-63 RFID Tag

5.1.2.1 RESERVED
MBO00 =
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5.1.2.2 Ull 5.2
MBO01 = UII
e (CRC
e PC
o Ul 1 2
o 15 MBI11
o 17 Ull EPC ISO
2
0 AFI
e UII ID
o ull 240
GS1 SGTIN-96 ISO/IEC 15459-4 Ull
MBO01 Ull
ull MBO1
MBO1 PC 15
PC 15
MB11 MBO1
MB11 1 OxFE
MBO1 PC 15 1
ull
MB11
MBO01 PC 15 17

Table 2: Usage of MB11 in an ISO/IEC 18000-63 Tag

MBO1: Protocol Control Bit 17

. . 1 = Monomorphic ISO AFl-based
0 = EPC-based data in MB0O1 data in MBO1

0= No i ) . - Monomorphic ISO AFI-based Ul

data in EPC-based UI.I Data in MBO1 Data in MBO1

MB11 - No User Data in MB11 - No User Data in MB11

[
o
o
i<
o
S
o
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1 = Data
in MB11

- EPC-based Ull Data in MB01
- User Data in MB11

- Monomorphic ISO AFI-based UlI
Data in MBO1

- User Data in MB11

5.1.2.3TID
MB10 =TID ID

e RFID

[ ]

TID

51.2.4 53
MBI11 =

[ ]

[ ]

o MBI11
OEM
53
e MBIl
o MB11 MBO1 MBO1
MB11
5.1.3TID — MB10
ID TID AC
RF RF RFID
ISO/IEC 15693
ISO/IEC 15963 OXEO OxE2 OxE3
e OxEO 8 48
ISO/IEC 7816-6 AC
e OxEZ2
1. TID 0x08 TAG MDID 1
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2.3 0x20 0x22 O
0x20
1 TID 0x20 Ox2F 16
XTID TID
. OXE3 AC OXEO AC 8
IC 2 48
ID 1 XTID 15 XTID
ISO/IEC 15963 B.2 OXxE3 TID
TID
TID
ID MB10
ID
5.2 MBO1
ISO/IEC 18000-63 ull
ISO/IEC 18000-63 GS1 UHF Gen 2
ull ull 35
240 ull 6 40
e e our =
o e i aH Ixle Ca =WF
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Figure 3: ISO/IEC 18000-63 MBO1 layout
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5.2.1.1 MBO1

5.2.1 UN DUNS OD Odette LA JIPDEC VTD
0-9 GS1 D NCAGE ull
ISO/IEC 15962 ASCII 6 RFID
11
Odette IAC=0D
1) CRC 2) Ul MBO1
3 Value Variable Fixed

31



B-21

Global Radio Frequency Identification (RFID) Item Level Standard

Version 1, Issued 11/2011

Bit
Location

Table 3: Odette Coding Scheme for Parts Identification in MBO1

Data Type

Value

Size

Description

MBO1: CRC + Protocol Control Word

00 -OF CRC Hart_:iware 16 bits | Cyclic Redundancy Check
assigned
Represents the number of 16-bit
10-14 Length Variable 5 bits | words excluding the PC field and the
Attribute/AFI field.
. . 0 = No valid User Data, or no MB11
15 PC bit 0x15 0bO0 or Ob1 1 bit 1 = valid User Data in MB11
16 PC bit 0x16 0b0 1 bit 0 = “Extended PC word" not used
17 PC bit Ox17 Obl 1 bit 1 = Data interpretation rules based
on ISO
Application Family Identifier used
18 - 1F AFI OxAl 8 bits according to ISO/IEC 15961 and
ISO/IEC 17367.
Subtotal 32 bits

MBO1: Ul

All Ull data use 6-bit encoding values from Table 11 according to ISO/IEC 17367;
not used positions are padded with leading zero(s) (ASCII “zero” [0x30]).

32

Start at
location
20

Go to end
of data /
end of
available
memory

DI “258” 3 an Data Identifier for Parts Identification

Issuing Agency

Code “‘OD” 2 an Issuing Agency Code, i.e. ,Odette

(IAC)
Company Code As defined 4 an e

(CIN) by the IAC Company ldentification Number
Serial Number Part Number 17 an 17 alphanumeric characters in capital

letters

(SN)

Consists of Part | part Serial | 1.-8an | Up to 8 an characters in capital

Serial Number
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Ob10 ; : ;
' Optional padding according to
Bit Padding 0b1000 | 2,40r6 | \onFc 15062 Annex E.4 if
or bits appropriate. (4-bit padding needed)
0b100000

. , Optional padding to end of 16-bit

Word Padding 0b00000000 8 bits Word. (Not needed in this example)
Subtotal Variable | Up to 208 bits
TOTAL MBO1 VARI- | UP TO 240 BITS
BITS: ABLE
5.2.1.2 MB0O1 DUNS IAC=UN
1) CRC 2) Ull MBO1
Value Variable Fixed

Table 4: DUNS Coding Scheme for Parts Identification in MBO1

Bit
Location
(z]=9)]

Data Type

Value

Size

Description

MBO1: CRC + Protocol Control Word

00 - OF CRC Har(_jware 16 bits | Cyclic Redundancy Check
assigned
Represents the number of 16-bit
10-14 Length Variable 5 bits words excluding the PC field and the
Attribute/AFI field.
. . 0 = No valid User Data, or no MB11
15 PC bit 0x15 0bO or Ob1 1 bit 1 = Valid User Data in MB11
16 PC bit 0x16 0b0 1 bit 0 = “Extended PC word" not used
17 PC bit Ox17 Obl 1 bit 1 = Data interpretation rules based
on ISO
Application Family Identifier used in
18 - 1F AFI OxAl 8 bits line with ISO/IEC 15961 and
ISO/IEC 17367.
Subtotal 32 bits
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MBO1: Ul

All Ull data use 6-bit encoding values from Table 11 according to ISO/IEC 17367;
not used positions are padded with leading zero(s) (ASCII “zero” [0x30]).

DI “25S” 3 an Data Identifier for Parts Identification
Issuing Agency “UN” 2 an Issuing Agency Code, i.e., DUNS
Code (IAC)
Company Code As defined .
(CIN) by the IAC 9n Company ldentification Number
Start at Serial Number Part Number 17 an (1:; ?tlglh;?tl;ge”c characters in
20 (SN) P :
Gotoend | Consists of Part | part Serial Up to 8 an characters in capital
end of Serial Number
available
memory Ob10,
0b1000 > 4ore | OPtional padding according to
Bit Padding ' bits ISO/IEC 15962 Annex E.4 if
or appropriate. (6-bit padding needed)
0b100000
. . Optional padding to end of 16-bit
Word Padding 0b00000000 8 bits Word. (Not needed in this example)
Subtotal Variable | Up to 240 bits
TOTAL MBO1 VARI-
BITS: ABLE UP TO 272 BITS
5.2.1.3 MBO1 JAMA/JAPIA IAC =LA
1) CRC 2) Ul MBO1
Value Variable Fixed
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Location
(z]29)]

Data Type

Value

Size

Table 5: JAMA/JAPIA (IAC = LA) Coding Scheme for Parts Identification in MBO1

Description

MBO1: CRC + Protocol Control Word

Hardware

00 - OF CRC ) 16 bits | Cyclic Redundancy Check
assigned
Represents the number of 16-bit
10-14 Length Variable 5 bits | words excluding the PC field and the
Attribute/AFI field.
0bO
0 = No valid User Data, or no MB11
15 PC bit 0x15 or 1 bit _ _
1 = Valid User Data in MB11
Ob1
16 PC bit 0x16 0b0 1 bit 0 = “Extended PC word" not used
17 PC bit Ox17 ob1 1 bit Ilsg Data interpretation rules based on
Application Family Identifier used in
18- 1F AFI O0xA1l 8 bits | line with ISO/IEC 15961 and ISO/IEC
17367.
Subtotal 32 bits

MBO1: Ul

All Ull data use 6-bit encoding values from Table 11 according to ISO/IEC 17367;
not used positions are padded with leading zero(s) (ASCII “zero” [0x30]).

Start at
20

Go to
end of
data /
end of
available
memory

DI “25S” 3an Data Identifier for Parts Identification
Issuing Agency “LA” 2an | Issuing Agency Code, i.e., JIPDEC
Code (IAC)
Company Code As defined L
(CIN) by the IAC 12 an | Company Identification Number
Serial Number Part Number | 17 an | 17 an characters in capital letters.
(SN)
Consists of Part | part Serial Up to 6 an characters in capital
Number and Part Number 1.6an |\ iers

Serial Number
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0b10,

0b1000 > A0r6 Optional padding according to
’ ISO/IEC 15962 Annex E.4 if
appropriate

Bit Padding or bits

0b100000

Word Padding | 0600000000 | 8 bits | OPtional padding to end of 16-bit

Word
Subtotal Variable | Up to 240 bits
TOTAL MBO1 VARI-
BITS: ABLE UP TO 272 BITS
5.2.1.4 MB0O1 JAMA/JAPIA |AC=VTD
1) CRC 2) Ul MBO1
Value Variable Fixed

Table 6: JAMA/JAPIA Coding Scheme (IAC = VTD) for Parts Identification in MBO1

Bit
Location Data Type Value Size Description
(z]29)]

MBO1: CRC + Protocol Control Word

00 - OF CRC Harglware 16 bits | Cyclic Redundancy Check
assigned

Represents the number of 16-bit
10-14 Length Variable 5 bits words excluding the PC field and the
Attribute/AFI field.

Ob0
0 = No valid User Data, or no MB11
15 PC bit 0x15 or 1 bit _ _
1 = Valid User Data in MB11
Ob1l
16 PC bit 0x16 ObO 1 bit 0 = “Extended PC word"“ not used
17 PC bit Ox17 Obl 1 bit 1 = Data interpretation rules based

on ISO
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Application Family Identifier used in
18- 1F AFI OxAl 8 bits line with ISO/IEC 15961 and
ISO/IEC 17367.

Subtotal 32 bits

MBO1: Ul

All Ull data use 6-bit encoding values from Table 11 according to ISO/IEC 17367;
not used positions are padded with leading zero(s) (ASCII “zero” [0x30]).

DI “25S” 3an Data Identifier for Parts Identification
Issuing Agency . .
p " Issuing Agency Code, Teikoku
SX?S V1D 3an Databank Ltd
Comngr:lil/)Code ﬁ; t(:]eeﬂlrj:g 9n Company ldentification Number
Start at
20 Serial Number Part Number 17 an 17 an characters in capital letters.
Go to (SN)
Sg?aoj Consists of Part | part Serial 1 gan |UptoB8an characters in capital
d of Number and Part Number - letters

end o Serial Number
available
memory 0b10,

_ _ 0b1000 > A0r6 Optional padding according to
Bit Padding ! bits ISO/IEC 15962 Annex E.4, if
or appropriate. (6-bit padding needed)
0b100000
. : Optional padding to end of 16-bit
Word Padding 0b00000000 8 bits Word. (Not needed).
Subtotal Variable | Up to 240 bits
TOTAL MBO1 VARI-
BITS: ABLE UPTO 272
5.2.1.5 Gen2 RFID NATO NCAGE
DOD Gen2 RFID
GSl1

EPC EPC
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DOD 96 DOD EPC
CAGE
NATO 135 AC 135 NCAGE NATO CAGE
CAGE AC 135
NCAGE AC 135 NCAGE
CAGE NCAGE 5
EPC DOD RFID 1D
RFID 14.0
Ull MBO01 GS1 1.5
MBO01 1) CRC
2) Ull
Value Variable Fixed

Table 7: The Unique Identification (Ull) of an RFID Tag (MB01) for DOD

Bit
Location Data Type Description

(HEX)

MBO1: CRC + Protocol Control Word

00 - OF CRC HarQWare 16 bits | Cyclic Redundancy Check
assigned

Represents the number of 16-bit
10-14 Length Variable 5 bits | words excluding the PC field and the
Attribute/AFI field.

15 PC bit 0x15 O:ro 1 bit 0 = No valid User Data, or no MB11

1 = Valid User Data in MB11

Obl

16 PC bit 0x16 ObO 1 bit | 0 ="“Extended PC word" not used

0 = Data interpretation rules based on
17 PC bit 0x17 ObO 1 bit EPC : .

1 = Data interpretation rules based on

ISO

18 - 1F Attribute Ob0O0000000 | 8 bits | No AFI with EPC Format
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Location

Data Type

Description

Subtotal

MBO1: Ull

All Ull data use 6-bit encoding values from Table 11 according to ISO/IEC 17367;
not used positions are padded with leading zero(s) (ASCII “zero” [0x30]).

Ox2F
Header X 8 bits | Header for DOD 96
00101111
0b0000 0000 = Pallet (palletized unit load)
or 0001 = Case (shipping and exterior
e
Filter Value 0b0001 4 bits C°'.” ainer)
Start at 20 or 0010 = Unit Pack
Go to end 0b0010 All othel:cctorrnblnatlons = reserved for
of data / uture use
en_d of NCAGE or CAGE code preceded by a
available “space”
memory “Space” pace:.
Government followed by Or
Managed 5alpha- | 48 bits | DODAAC - 6 characters (reserved for
Identifiers numeric use only to identify U.S. military
characters activities)
(Displayed in hex format — Annex I)
Serial Number Variable 36 bits | Binary format using left-padded zeros
96
Subtotal bits
TOTAL MBO1 128
BITS: BITS
5.2.1.6 GS1 ull
SGTIN-96 EPC 96
. 8 EPC
SGTIN GRAI

39
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40

° 3 EPC
. 3 GS1
. 20 40 GS1 GS1

GTIN10
. 4 24

EPC GTIN GTIN
. 38
GTIN SGTIN
MBO01 1) CRC
2) Ull

Bit
Location
(5159}

Table 8: EPC Coding Scheme for Part ID (SGTIN-96)

Data Type

Value

Size

Description

MBO1: CRC + Protocol Control Word

00 - OF CRC Harc_iware 16 bits | Cyclic Redundancy Check
assigned
Represents the number of 16-bit
10-14 Length 0b00110 5 bits words excluding the PC field and
the Attribute/AFI field.
0 = No valid User Data, or no
15 PC bit 0x15 0b0 1 bit MB11
1 = Valid User Data in MB11
16 PC bit 0x16 0b0 1 bit 0 = “Extended PC word"“ not used
17 PC bit Ox17 0b0 1 bit 0 = Data interpretation rules based
on EPC
18 - 1F Attribute 0b00000000| 8 hits No AFIl with EPC Format
Subtotal 32 hits
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MBO1: Ul

. Definition of coding scheme, i.e.,
Header 48 8 bits EPC SGTIN-96
Filter 1 3 bits Filter value for selection
Partition 0-6 3 bits Partitioning of j[he bits available for
Start at 20 Company Prefix and Item Reference
Go to end Company Identification Number
of data / Company 6-12 20 -40 | variable length but sum of available
end of Prefix digits* bits Company Prefix and Part Number
available digits is fixed
memory
Indicator Digit 24 -4
and Item 1 -7 digits* . Part Number
bits
Reference
Serial - , A value between 0 and
Number 11digits | 38Dbits | 574877906943
Subtotal 96 bits
TOTAL 128 BITS
MBO1 BITS:
* 2
5.2.1.7 MB0O1 VIN ISO
ISO
IAC
MBO1 1) CRC
2) UlI
Value Variable Fixed
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Table 9: Coding Scheme for Vehicle Identification (VIN) in MBO1

MBO1: Ul

Bit
Location Data Type Value Size Description
(z]=29]
MBO1: CRC + Protocol Control Word
00 -OF CRC Harqlware 16 bits | Cyclic Redundancy Check
assigned
Represents the number of 16-bit
10-14 Length Variable 5 bits | words not excluding the PC field
and the Attribute/AFI field.
_ _ 0 = No valid User Data, or no MB11
15 PC bit 0x15 0b0 or Obl 1 bit _ _
1 = Valid User Data in MB11
16 PC bit 0x16 0bO0 1 bit 0 = “Extended PC word" not used
17 PC bit Ox17 Obl 1 bit 1 = Data interpretation rules based
on ISO
Application Family Identifier used
18 - 1F AFI OxAl 8 bits | according to ISO/IEC 15961 and
ISO/IEC 17367.
Subtotal 32 bits

All Ull data use 6-bit encoding values from Table 11 according to ISO/IEC 17367;
Not used positions are padded with leading zero(s) (ASCII “zero” [0x30]).

Start at - 1an Data ldentifier for Vehicle
. DI | e
location Identification
20 Serial Numb
erial Number i i ot
Go to end 17 an | Vehicle Identification number (VIN)
of data /
end of . . Byte padding according to
available Byte Padding 0b1000 4 bits ISyO/IEC 15362 AnnexgE.4
memory
Subtotal Fixed | 112 bits
TOTAL MBO1 FIXED | 144 BITS
BITS:
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1
ANSI MH 10.8.2
06 ASCMH 10

MB11
2

ISO/IEC 15434

RFID ISO/IEC 15962
3 0
MBI11 512
5.3.1
MBO1
6 2 3
11 MB11
PC 15 Obl MBI11
ISO EPC
15961-1 ISO/IEC 15961-2 ISO/IEC 15962 DSFID

0
13 MB11
5.3.2
1 DSFID
° 8 7
10
0
° 6
o 6 1
= 8
] 7
] 5
] 3

DSFID

00

OCR  RFID
ISO/IEC 15418

0
13
52
PC 17 O0Obl

8 16 ISO/IEC

0

0
<EOT>
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. 51
o] 0x03 DSFID ISO/IEC 15434
ISO/IEC JTC1 SC31 SG1
15962 SG1 06
6
o] 0x0D DSFID ISO/IEC 15962  Assigned Relative OID DI
o] 0x8D DSFID ISO/IEC 15962 Assigned Relative OID DI |

Assigned Relative OID DI
http://www.autoid.org/ANSI MH10/ansi mh10sc8 wg2.htm.

Table 10: Assighed and Reserved Access Methods

15962 |15962

DSFID | SFF
o] bit

code |code

15961

integer
code

Description

This structure supports the contiguous abutting
of all the Data-Sets.

The data are encoded exactly as for No-
Directory but the RFID tag supports an
additional directory, which is first read to point to
the address of the relevant object identifier.

0 00 00 No-Directory

1 01 00 Directory

This is an integrated compaction and encoding
scheme that formats data in an indexed
structure as defined by the Application
administrator (see ISO/IEC 15961-2).

This is an integrated compaction and encoding
3 11 00 |Tag-Data-Profile |scheme for a fixed set of data elements, each of
a defined length.

4 -15 00 01 RFU Reserved for future revisions of ISO/IEC 15962.

2 10 00 | Packed-Objects
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15434
ISO/IEC 15962

[) ><RS>

0
3
11 6
ISO 17367
Table 11: Six-bit Character Encodation Table

3 ISO/IEC 15961-2

DSFID

DI

ISO/IEC

ISO/IEC 15434

06<GS>

<RS><EQT>

Character Character Character Character
Space 100000 0 110000 @ 000000 P 010000
<EOT> 100001 1 110001 A 000001 Q 010001
<Reserved> | 100010 2 110010 B 000010 R 010010
<FS> 100011 3 110011 C 000011 S 010011
<Us> 100100 4 110100 D 000100 T 010100
<Reserved> | 100101 5 110101 E 000101 U 010101
<Reserved> | 100110 6 110110 F 000110 Vv 010110
<Reserved> | 100111 7 110111 G 000111 W 010111
( 101000 8 111000 H 001000 X 011000
) 101001 9 111001 [ 001001 Y 011001
* 101010 111010 J 001010 Z 011010
+ 101011 ; 111011 K 001011 [ 011011
, 101100 < 111100 L 001100 \ 011100
- 101101 = 111101 M 001101 ] 011101
. 101110 > 111110 N 001110 <GS> 011110
/ 101111 ? 111111 @] 001111 <RS> 011111

11 6
ISO 646 8 ASCII 2
ISO/IEC 15434
11

0123 456 78 9 ABCDEYVFGHTIIJKTILMNOF?P
Q RS T UV W X Y Z *
<EOT> <RS> <GS>

+
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5.3.2.2 0 3
° 1 0x03 DSFID
0 3 ISO/IEC 15434
ISO 17367
° 2 ISO/IEC 15434
ISO/IEC 15962 15434
(o] 3
0x46 6
ISO/IEC 15434 DI 6
° 3 EBV-8
ISO/IEC 15434 127
0x27
° 3 6
11
o ISO/IEC 15434
“Ox03” “Ox46” “Ox27”
0x00 0x07 0x08 OXxOF 0x10 ox17 «—9
= S 1 I I e I I I O I
%(HQOOOll 01000110 00100111
1 2 3 4 5 6 7 8
DSFID Precursor - DI Data Byte Count Indicator
1 0 7 ISO/IEC 15962)
2 — DSFID
3 03 ISO/IEC 15434
4 - 9.2.8 T — ISO/IEC 15962
5 6
6 DI 06
7 0
8
9

Figure 4. ISO/IEC 18000-63 and ISO/IEC 18000-3 Mode 3
Structure of Memory Bank "11"; First 16 Bits
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5.3.2.3 0 13 ISO/IEC 15961-2 ISO/IEC
15962 Assigned Relative OID DI
o 13 1 0x0D
DSFID 0 13 ISO/IEC

15962 Assigned Relative OID DI

° 2 3
DI Assigned Relative OID DI 4

o 3 EBV-8

o 3
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6 RFID
RFID
5.2
MB11
ID
6.1 1 MBO1 Ul
MBO1  UII MB11
ID Ul ull
ull
RFID
RFID RFID
6.2 2 MBO1 Ul
MBO1  UII ID
MB11
Uil MBO1

MB11

ID Ul

MB11

MB11

RFID
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RFID
6.3 3 MBO1 Ull MB11
MBO1 Ul ID
MB11 ull
MBO1
ISO/IEC 18000-63 MB11
MB11
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7 RFID
6
RFID
7.1
UHF 860 960 MHz HF
13.553 13.567 MHz RFID RFID
. UHF ISO/IEC 18000-63 HF
ISO/IEC 18000-3M3(ASK)
e ISO 18000-63 ISO/IEC 18047-6
ISO/IEC 18046 RFID
e ISO/IEC 18000-3M3 (ASK) ISO/IEC 18047-3

ISO/IEC 18046 RFID

7.2
1,024 128
256
2,048

ISO 35 6

ull MBO1 240

MB11 512
7.3
ISO/IEC 18000-63

UHF

ETSI TR 102 436 ERM UHF
RFID ETSI
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7.4
1P67
RFID RFID
IP 67 5
IP 67
Figure 5: Definition of IP67
_ Dust tight.
Effective ] .
against No ingress of dust; complete protection
against contact
Immersion up to 1 m. Test duration:
o Ingress of water in harmful quantity shall not | 30 minutes
Liquids | pe possible when the enclosure is immersed _
in water under defined conditions of pressure | Immersion at
and time (up to 1 m of submersion). depth of 1 m
[ ]
[ ]
[ ]
o -40 +80
[ ]
o 50 + 120
[ ]
[ )
7.5
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7.6
RFID
MBO1 Ul
ull MBO1
MBO1 PC 15
PC 15
MB11 MBO1
MB11 1 OXFE
MBO1  PC
15 1 ull
MB11
7.7 EMI EMC
EMI
EMI
EMI
EMC EMI
EMI EMC
e ETSITR 102 436 ERM
RFID

e ISO/IEC 24729-3 RFID

7.8

7.9

UHF
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. RF
7.10 RFID
7.11
RFID RF RFID
RFID ISO/IEC 29160

By

Figure 6: RFID Emblem for ISO/IEC 18000-63 Using ISO/IEC 15434 and Data Identifiers

H2

Figure 7: RFID Emblem for ISO/IEC 18000-3, Mode 3 (ASK)
Using ISO/IEC 15434 and Data Identifiers

Es

Figure 8: RFID Emblem for ISO/IEC 18000-63 Using EPC — SGTIN

53
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RFID

Figure 9: Generic RFID Emblem Not Showing Air Interface or Data Format
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8
RFID
° 8.2
°
°
° 8.5
e VIN 8.6
° 8.7
8.1
RFID
53
8.1.1 8.1.5
8.1.1
ISO/IEC 18000-63
MBI10 MBI11
MB01 MBI10 MBI11
12  MBO1
2

RFID

1
8.4
TID RFID
01 MBO1
8,2
MB10 MBIl

11 MB11

8,7

MB00 MBO01
MBO00

Table 12: Comparison of ISO and EPC Data Structures in MB0O1, MB10 and MB11

ISO
(See Table 3 for DI IAC CIN SN
MBO1 encoding)
EPC Header and Compan Reil“;[e?;nnce
(See Table 8 for Filter Value pany )
: I Prefix and Serial
MBO1 encoding) | and Partition
Number

USER

TIb MEMORY
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e MBOI UlI -

e MBI10 TID - -

e MBII —
8.1.2
H
SGTIN F
8.1.3
MBO01 35
240 40 6
25SUN3150162950000000007D094143501C283.
DI 3 35
SGTIN F
8.1.4
22
0123456 78 9 ABCDEYVFGHTIIJKTULMNOF?P
Q R S T UV W X Y Z * + -
<EOT> <RS> <GS>

8.1.5Ull MBO1

13 8.15.1 8.1.5.3
Table 13: Ull (MB01) Data Structure

Identifier Structure
SN
255 IAC CIN (Consists of PN and part
SN)
Header;
SGTIN-96 Fllter. Compgny Item Reference and Serial
Value; Prefix Number
Partition
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I VIN
8.15.1 IAC
1 3 IAC ISO/IEC 15459-2
NEN IAC UN Dun &
Bradstreet OD Odette Europe VTD LA JIPDEC D
NATO AC 135 IAC
8.1.5.2 CIN
CIN
CIN
CIN
Table 14: Data Format Examples - CIN
IAC CIN
Odette oD 4 alphanumeric
DUNS UN 9 numeric
JIPDEC LA 12 alphanumeric
TEIKOKU
DATABANK VTD 9 numeric
LTD.
NATO AC135 D Reference AC135
GS1 (SGTIN) See Annex F
8.1.5.3 SN
IAC CIN SN
IAC CIN SN
SN 8.14
13 PN PSN
e PN-
e PSN-
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PSN
K
8.2 - MBO1 25S SGTIN
23

24
e [SO 25S 52
e EPC SGTIN-96 F

Table 15: Item Identification Structures Used in MBO1

ISO 25S IAC CIN SN (PN PSN)
SGTIN-96
DI 25S
2

Table 16: ISO-based Example of MB01 Unique Item Identification

Value to , : . ,
be stored Electronic representation of data in tag memory (Binary)

25SUN 2 5 S U N 0 1 4 8 4 1 8 0
014841806

PART [110010|110101|010011 010101 | 001110 | 110000 |110001|110100|111000|110100|110001|111000|110000
NUMBER

0000001 6 P A R T N U M B E R 0 0
A2B3C4 110110010000 | 000001 | 010010 | 010100 001110 [010101 (001101 [000010(000101 [010010(110000 (110000

0 0 0 0 1 A 2 B 3 C 4 |Bitpad

224
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110000 | 110000 | 110000 | 110000 | 110001 | 000001 |110010{000010{110011|{000011(110100| 10

8.2.11S0 96 Ull —
EPC EPC

ISO TC 122 ISO/IEC JTC 1/SC 31 256 8

0x00 0xFF 8

254 EPC
TDS 1.6 17 0x3F 10
63 EPC 0x3F ISO
0x40

Table 17: Example of Proposed ISO 96-Bit Ull Structure

Header Filter Value Partition Company Prefix Item Reference Serial Number
8 3 3 20-40 24-4 38
999,999 —
1000 0101 (Refer to (Refer to 9,999,999 - 9 274,877,906,943
; 999,999,999,999 : )
(Binary Table xx for | Table xx for ; (Max. decimal (Max. decimal
(Max. decimal
value) values) values) range) value)
range)
8.2.2MB11
MBI1
0 13 18
E

Table 18: Example of a Customer-Assigned Item Identification Placed in MB11

Value to be stored | | Electronic representation in tag memory (HEX) | Bytes | Bits
18VUN987654321<GS>P | OD 4F 11 12 54 EE 78 DF 6D 74 CF 2C 7C 1D 3F 90 29 176
87654321 E3 7D B5D3 3C B1

2
8.3
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- ificati 71
Global Radio F Identif RFID) | Level Standard
VegiogL lsasule(z| 11r/g:(c)]lulency entification ( ) Item Level Standar .==
MBO01 ISO 16
8.4 MBO1 25S SGTIN-96
VIN
258 SGTIN-96
23
8.5 255 SGTIN MBO1
MB11
25S SGTIN
RFID
RF
Li-ion
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25S
MBO1 <GS> 7Q
MB11

7Q ANSI X12.3 355

VDC 14.7
\Y 7Q14.72H 2H VDC

D E

Table 19: Example of Product Characteristics Data Stored in MB11

MB11
Value to be stored | Electronic representation in tag memory (HEX) | Bytes | Bits
OD4F06 OEC7 4B B7 C8 8F 07 4F ED D1 CB
7Q14.72H<GS>7Q21.4CE 1B B4 0C 58 18 144
8.6 MBO1 VIN DI =1
VIN DNA 1
VIN
VIN
VIN
VIN
VIN
VIN
VIN VIN
VIN ISO 3833
1981
1981 i O o Q ¢q 1 0
17 VIN
VIN 1979 1980
ISO 3779 ISO 3780 ISO
VIN I 17
20 21

61



62

B-21

Global Radio Frequency Identification (RFID) Item Level Standard

Version 1, Issued 11/2011

Table 20: Vehicle Identification Number (VIN) Definition

Position
World
Function M?Sg;?i?itg:er Vehicle Identifier Section (VIS)
(WMI)
WMI 3 WMI
L
500 VIN 3 12 13
14 3
SAE WMI
WMI WMI
WMI GM Europe
GM Europe WO
WMI
VDS VIN 4 9 VDS VDS
VDS
49 CFR 565 9
VIS VIN 10 17 VIS VIS
VIS
VIN 10
VIN 3 I O Q u z 0
VIN 11
VIN 11
8.6.1 MBO1 VIN
VIN |
21  ISO/IEC 17367
C
MO1 ull VIN MBO01
AFI 0xAl AFI 3
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Table 21: Example of 6-Bit Encoding of the VIN Data into the Ull of MBO1

Electronic representation of data in tag memory

I 1 | 6| 3 N L |5 |2 | T]|7]1]|c|o
11G3
NL52 001001 (110001 | 000111 |110011 (001110001100 {110101{110010{010100{110111/110001|000011|110000 112
T71
coooooo| O 0 0 0 0 |BitPad
110000 [ 110000 | 110000 | 110000 | 110000 | 1000
21 AFI PC 17=1
MBO1 C
8.7 TID 25S SGTIN MBO1
ISO TC 247
TID RF
TID TID
TID ull
TID Ul
RFID
2
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Supplier

Faw Materials

Manufacturing

Consumer Custemer

Figure 10: System-side Security - Supply Chain Transparency

Figure 11: Object-oriented Security
RFID

UHF
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A

RFID

RFID

E 12345678
% 123456789
005201118A2B4CE6D8

Figure 12: Example of a Smart Label that Could Be Affixed to an Item Where Both Human-
Readable and/or 2D Barcode Data Might Be Required

a b o

=
LT TS

7 oe
v e e 0003

i, £ bl
o]

5
PR FTONE
4 NONTH AN
CrAMLOTE W
b Hu
[T
SRR "

Figure 13: Example of Smart Label that Could Be Affixed to a Shipping Container Complying with
the JAIF B-16 Global Transport Label Standard for the Automotive Industry

RFID

Figure 14: Example of a Smart Label Printer
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B: ASCII-CHARACTER TO 6-BIT-
ENCODING;FORMATIVE

Reference ISO 17367.

Table 22: ASCII-Character-to-6-Bit Encoding Table

Character Character Character Character
Space 100000 0 110000 @ 000000 P 010000
<EOT> 100001 1 110001 A 000001 Q 010001
<Reserved> | 100010 2 110010 B 000010 R 010010
<FS> 100011 3 110011 C 000011 S 010011
<uS> 100100 4 110100 D 000100 T 010100
<Reserved> | 100101 5 110101 E 000101 U 010101
<Reserved> | 100110 6 110110 F 000110 Vv 010110
<Reserved> | 100111 7 110111 G 000111 W 010111
( 101000 8 111000 H 001000 X 011000
) 101001 9 111001 I 001001 Y 011001
* 101010 : 111010 J 001010 z 011010
+ 101011 ; 111011 K 001011 [ 011011
, 101100 < 111100 L 001100 \ 011100
- 101101 = 111101 M 001101 ] 011101
. 101110 > 111110 N 001110 <GS> 011110
/ 101111 ? 111111 @) 001111 <RS> 011111
22
01 23 456 798 9 A BCDETFGHTIIJK
LM NOZPOQRSTUVWXYZ*
+ - . <EOT> <RS>
<GS>
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C MBO1 - ISO EPC
PC 17=1 AFI Ul MBO1
0x18 Ox1F AFI  AFI AFI
ISO/IEC 15961-2 2
ISO ull

ISO 17367
Table 23: ISO-based Birth Record Example: When PC Bit 17 =1

DI CIN i
Part Number Part Serial
Number
258 UN 087654321 | 87654321012345678 A2B4C6D8
0x18 MBO01 2 248 UIIl = 240 AFI = 8

Table 24: MBO1 Structure of AFl and Ull (DUNS) Using 6-bit Encoding, When PC Bit 17 =1

68

AF| = OxA1l 2 5 S U N 9 8 7 6 5 4 3 2
1010 0001 110010 110101 010011 010101 001110 111001 111000 110111 110110 110101 110100 110011 110010
1 8 7 6 5 4 3 2 1 0 1 2 3 4 5 6
110001 110111 111000 110110 110101 110100 110011 110010 110001 110000 110001 110010 110011 110100 110101 110110
7 8 A 2 B 4 C 6 D 8 |BitPad
110111 111000 000001 110010 000010 110100 000011 110110 000100 111000 100000
Ull
SGTIN-96 Birth Record Example: When PC Bit 17 = 0;
Table 25: SGTIN-96 Birth Record Example: When PC Bit 17=0
A IAC CIN SN
hute
Header it Partition Compgny Item Serial Number
Value Prefix Reference
0x00 48 0 6 123456 012345 123456789012
0x18 MBO01 16

003018 78 90 03 DC 9E 5C BE 99 1A 14
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D: MB11; ACCESS METHOD 0, FORMAT 3 DATA
EXAMPLE; INFORMATIVE

ISO/IEC FDIS 15962:2011
0 3 ISO/IEC 15434

J MBI11

[]><RS>06<GS>
P34567812<GS>12V345678912<GS>TCC09030333333333<RS>06<GS>
P23456781<GS>12V234567891<GS>TBB09018222222222<RS>06<GS>
P12345678<GS>12V123456789<GS>TAA08274111111111<RS>06<GS>
P45678123<GS>12V456789123<GS>TDD09019444444444<RS>06<GS>
P56781234<GS>12V567891234<GS>TEE09016555555555<RS><EOT>

5 J
25SUN98765432100000000087654321A2B4C6DSE
Ul
0 3
. ISO/IEC 15434
. ISO/IEC 15434 [[><RS>
<RS><EOT>

P34567812<GS>12V345678912<GS>TCC09030333333333<RS>06<GS>
P23456781<GS>12V234567891<GS>TBB09018222222222<RS>06<GS>
P12345678<GS>12V123456789<GS>TAA08274111111111<RS>06<GS>
P45678123<GS>12V456789123<GS>TDD09019444444444<RS>06<GS>
P56781234<GS>12V567891234<GS>TEE09016555555555

. 06

<RS>
nn<GS>
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(0] 06<GS>
o <EOT>
6]

P34567812<GS>12V345678912<GS>TCC09030333333333<RS>
P23456781<GS>12V234567891<GS>TBB09018222222222<RS>
P12345678<GS>12V123456789<GS>TAA08274111111111<RS>
P45678123<GS>12V456789123<GS>TDD09019444444444<RS>
P56781234<GS>12V567891234<GS>TEE09016555555555<EO0T>

<RS>nn<GS>
12 72 6
RFID
ASCII <GS> <RS> A B
<GS> <RS> <EOT>
ISO 646
<RS> A
<GS> <EOT> ¢ <RS>
<EOT>
ISO/IEC 15962
0 3
OID 06 15
4 6 2
11 1 6 2
6
6 8
16
(o] 1 0x03 DSFID 0
3
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00110101 0x43 3D 35

DSFID:
Precursor:

Object Length:
Compacted Data:

bbbbbbb

2 0x46

0b0

4 OID

0b0110 DI

0x81 Ox1A

1 1 bbbbbbb

14 b
e 10 154 = 2
10000001 00011010 =16

0b0

10011010 =

81 1A

0b100

ISO/IEC 15434

Obl

1 bbbbbbl

6 010000 110011 110100 110101

24 3

00000011 / 0x03
01000110/ 0x46

10000001 00011001 / 0x81 0x1A

01000011
01110010
00100111
11001111
10110011
01101100
01010000
10110010
00111101
11001011
01000001
00011100
11100011
10110111
00001110
11010011
10110011
10011100

00111101
01011011
10010100
00111100
11010011
10110011
00100000
11001011
00110101
00111101
11000011
01110001
00011100
11100011
01110000
01001101
11010001
01110010

00110101
00111101
00001100
11110011
01011101
11010011
10110000
00101100
11011011
00110101
10001100
11000111
10110011
10011100
11000111
00011111
11101100
11001111

11011011
00110101
00111100
11001111
10110111
01011101
11100111
10110010
01111110
11011011
10110111
00010111
01111011
01110010
10011101
01000011
01110010
01000111

01111110
11011011
00111001
00111100
11100011
10110111
00001100
11001001
00011110
01111110
11010011
11010000
00011100
11001101
00110100
01011101
01011011
10010100

00110001
01111110
11000011
11110011
00010111
11100011
01111000
11110100
11000111
00111001
00011100
11010011
10010110
11100101
11010011
10110111
01011101
00010100

01000011 00111101

11001001
00111001
00111100
01111101
10110001
10011100
11001011
00110001
00100101
01111001
01110001
01011101
11010011
00000100
01001101
11100011
10110111
01011100

06

11101100
11000111
00110011
00001100
11001001
01011110
00101100
11001011
10110001
01000000
11000111
10110111
01011101
00010011
00110100
00011100
11100011
00111001

6

0 0011010 =
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11000011 00011101 10110101 11010111 01011101 01110101 11010111 01011101
01110101 10000110

8 2 10

034681 1A433D35DB7E31 COEC725B3D35DB 7E39C7 2794 0C 3C39C33C33CF3CF3
CF3CF37D0CB3D35DB7E317B1C96CB3D35DB7E39C 5E 5020B0E70C 78 CB 2C B2
CB2CB2C9F431CB3D35DB7E1IEC725B1CB3D35DB7E 39794041 C38CB7D31C71C7
1C71C717D0OD35DB7E31CB37B1C 96 D35D B7 E39C 72 CD E5 04 130E 70 C7 9D 34 D3 4D
34D34D 1F 435D B7E31CB3D1EC 725B5D B7E39C 72 CF 4794 145C 39 C31D B5D75D 75
D7 5D 75 86

. DSFID
16 MBI11

034681 1A433D35DB7E31C9EC725B3D35DB7E39C727940C3C39C33C33CF3CF3
CF3CF37D0CB3D35DB7E317B1C96CB3D35DB7E39C 5E5020B0E70C 78 CB2C B2
CB2CB2C9F431CB3D35DB7E1IEC725B1CB3D35DB 7E39794041C38CB7D31C71CY7
1C71C717D0D35DB7E31CB37B1C 96 D35D B7 E39C 72 CD E5 04 13 0E 70 C7 9D 34 D3 4D
34D34D 1F 435D B7E31CB3 D1 EC 725B 5D B7 E39C 72 CF 47 94 14 5C 39 C3 1D B5 D7 5D 75
D7 5D 75 86

RFID RFID
16
L]

o] 1 0x03 DSFID
o] 2 0x46 0b01000110)

. 3 0b100 6

n 4 OID ISO/IEC 15434

0b0110 DI 06

ISO/IEC 15434
(nn<GS>

. 2 0x81 1A 10000001
00011010 160000061 60011010 = 10011010 = 154
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6

010000 110011 110100 110101 110110 110111 111000 110001 110010 011110 110001
110010 010110 110011 110100 110101 110110 110111 111000 111001 110001 110010
011110 010100 000011 000011 110000 111001 110000 110011 110000 110011 110011
110011 110011 110011 110011 110011 110011 110011 011111 010000 110010 110011
110100 110101 110110 110111 111000 110001 011110 110001 110010 010110 110010
110011 110100 110101 110110 110111 111000 111001 110001 011110 010100 000010
000010 110000 111001 110000 110001 111000 110010 110010 110010 110010 110010
110010 110010 110010 110010 011111 010000 110001 110010 110011 110100 110101
110110 110111 111000 011110 110001 110010 010110 110001 110010 110011 110100
110101 110110 110111 111000 111001 011110 010100 000001 000001 110000 111000
110010 110111 110100 110001 110001 110001 110001 110001 110001 110001 110001
110001 011111 010000 110100 110101 110110 110111 111000 110001 110010 110011
011110 110001 110010 010110 110100 110101 110110 110111 111000 111001 110001
110010 110011 011110 010100 000100 000100 110000 111001 110000 110001 111001
110100 110100 110100 110100 110100 110100 110100 110100 110100 011111 010000
110101 110110 110111 111000 110001 110010 110011 110100 011110 110001 110010
010110 110101 110110 110111 111000 111001 110001 110010 110011 110100 011110
010100 000101 000101 110000 111001 110000 110001 110110 110101 110101 110101
110101 110101 110101 110101 110101 110101 100001

. 6 ASCII

P34567812<GS>12V345678912<GS>TCC09030333333333<RS>
P23456781<GS>12V234567891<GS>TBB09018222222222<RS>
P12345678<GS>12V123456789<GS>TAA08274111111111<RS>
P45678123<GS>12V456789123<GS>TDD09019444444444<RS>
P56781234<GS>12V567891234<GS>TEE09016555555555<E0T>

° <EOT>
° <RS>
ASCII
° <RS> 3
(o] nn<GS>
<GS>
06<GS>
(o} nn<GS>
<RS>
(0]

P34567812<GS>12V345678912<GS>TCC09030333333333<RS>06<GS>
P23456781<GS>12V234567891<GS>TBB09018222222222<RS>06<GS>
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P12345678<GS>12V123456789<GS>TAA08274111111111<RS>06<GS>
P45678123<GS>12V456789123<GS>TDD09019444444444<RS>06<GS>
P56781234<GS>12V567891234<GS>TEE09016555555555

ISO/IEC 15434 [[><RS>
<RS><EOT>

[[><RS>06<GS>
P34567812<GS>12V345678912<GS>TCC09030333333333<RS>06<GS>
P23456781<GS>12V234567891<GS>TBB09018222222222<RS>06<GS>
P12345678<GS>12V123456789<GS>TAA08274111111111<RS>06<GS>
P45678123<GS>12V456789123<GS>TDD09019444444444<RS>06<GS>
P56781234<GS>12V567891234<GS>TEE09016555555555<RS><EQT>
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E: MB11; ACCESS METHOD 0, FORMAT 13 DATA
EXAMPLES; INFORMATIVE

ISO/IEC FDIS 15962
MBI11

0x0D DSFID

2 16
H
P1234567890ABCDEFGH
DI: P
e [ISO/IEC 15962 Assigned Relative OID DI DI P =15/
Ob1111 / OxOF OIb 14
e 6O DI
=0b100
Data: 1234567890ABCDEFGH
. DI I 29 16
2
- 0X31 32 33 34 35 36 37 38 39 30 41 42 43 44 45 46 47 48
- 00110001 00110010 00110011 00110100 00110101 00110110 00110111
00111000 00111001 00110000 01000001 01000010 01000011 01000100
01000101 01000110 01000111 01001000
. 2 00 01 6
- 1100011100101100111101001101011101101101111110001110011100000000
01000010000011000100000101000110000111001000
e MSB 8 2

1000
- 11000111 00101100 11110100 11010111 01101101 11111000 11100111
00000000 01000010 00001100 01000001 01000110 00011100 10001000
e Convert binary to HEX: C7 2C F4 D7 6D F8 E7 00 42 0C 41 46 1C 88

Complete Message Construction:

e Precursor: 0b01001111 /0x4F

0 Offset=0b0

0 Compaction Code = 0b100

0 Relative OID value >14 = 0b1111 (Requires Relative OID be placed in additional byte)
e Relative OID: 15— 15=0/0b0000 / 0x00
e Lengthcode: 14/0b1110/0x0E
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Message encoded (in hex): 4F 00 OE C7 2C F4 D7 6D F8 E7 00 42 0C 41 46 1C 88
e In this example, the DSFID “0x0D” is encoded as the first byte within User Memory (MB11).
MB11 ASCII DSFID OID

—16

P1234567890ABCDEFGH <::> 0D 4F 00 OE C7 2C F4 D7 6D F8 E7 00 42 0C 41 46 1C 88
18 144

2)
25SUN98765432187654321012345678A2B4C6D8

DI: 25S

ISO/IEC 15962  Assigned Relative OID DI DI 25S =1/0b01/ 0x01

6 =0b100

Data: UN98765432187654321012345678A2B4C6D8

DI 29 16
2
41 1B 54 EE 78 DF 6D 74 CF 2C 78 DF 6D 74 CF 2C 70 C7 2C F4 D7 6D F8 07 20 B4
OF 61 38
01000001 00011011 01010100 11101110 01111000 11011111 01101101 01110100
11001111 00101100 01111000 11011111 01101101 01110100 11001111 00101100
01110000 11000111 00101100 11110100 11010111 01101101 11111000 00000111
00100000 10110100 00001111 01100001 00111000
0b00 0b01 6

0000010110110101001011101110000111111011011101000011111011001110000111
1110110111010000111110110011000000011110110011010001011110110111100000
0111100000110100001111100001111000

MSB 8 2

10

00000101 10110101 00101110 11100001 11111011 01110100 00111110 11001110
00011111 10110111 01000011 11101100 11000000 01111011 00110100 01011110
11011110 00000111 10000011 01000011 11100001 11100010

Convert binary to HEX: 05 B5 2E E1 FB 74 3E CE 1F B7 43 EC C0 7B 34 5E DE 07 83 43 E1 E2
Complete Message Construction:
Precursor = 0b01000001 / 0x41

Offset = 0b0

77
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6-Bit Compaction Code = 0x100
Relative OID; 01 / 0b0001
Length of data =22 /0b10110 / 0x16
Compacted data in HEX = 05 B5 2E E1 FB 74 3E CE 1F B7 43 EC C0 7B 34 5E DE 07 83 43 E1 E2
In this example, the DSFID “Ox0D” is encoded as the first byte within User Memory (MB11).
ASCII DSFID OID

—16

25SUN123456789A2B4C6D8E <:> 0D411605B52EE1FB 743ECE 1FB743 ECCO7B
34 5EDE 07 8343 E1 E2

The complete encoding requires 30 bytes, or 240 bits.

3)
11G3NL52T71C0O00000
DI=1
ISO/IEC 15962 DI DI 1 =96/0b1100000 / 0x60 OID 14

Data: 1G3NL52T71C000000

e Compact contents using 6-Bit Compaction, Precursor value = 0b100.
e Convert each data character (disregard DI) to HEX (using Table 29), then to byte-based binary:
0 3147 334E 4C 353254 37 3143 30 30 30 30 30 30
o 00110001 01000111 00110011 01001110 01001100 00110101 00110010
01010100 00110111 00110001 01000011 00110000 00110000 00110000
00110000 00110000 00110000
o 2 00 01 2

o 1100010001111100110011100011001101011100100101001101111100010000
11110000110000110000110000110000110000
e MSB 8 2
0b10
o 11000100 01111100 11001110 00110011 01011100 10010100 11011111
00010000 11110000 11000011 00001100 00110000 11000010
e Convert binary to HEX: C4 7C CE 33 5C 94 DF 10 FO C3 0C 30 C2

Complete Message Construction:

e Precursor: (binary/hex) 01001111/4F
0 Offset (in binary) =0
0 6-Bit Compaction Code (in binary) = 100

e Relative OID value >14=0b1111 (Requires Relative OID be placed in additional byte)
0 Relative OID: 96 — 15 =81/0b1010001/0x51
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e [Lengthcode: 13/0b1101/0x0D
e Message encoded in HEX: 4F 51 0D C4 7C CE 33 5C 94 DF 10 FO C3 0C 30 C2

In this example, the DSFID “0x0D” is encoded as the first byte within User Memory (MB11).

ASCII DSFID OID
—16

11G3NL52T71C000000 < 0D 4F 51 0D C4 7C CE 33 5C 94 DF 10 FO C3 0C 30 C2
17 136

49
ZBETWEENTRADINGPARTNERS12345
DI: Z
DI

ISO/IEC 15962 DI DI Zz =103/0b1100111/0x67 OID 14
6 =0bl100
Data: BETWEENTRADINGPARTNERS12345

DI I 29 16

2
42 4554 57 45 45 4E 54 52 41 44 49 4E 47 50 41 52 54 4E 45 52 53 31 32 33 34 35

01000010 01000101 01010100 01010111 01000101 01000101 01001110 01010100
01010010 01000001 01000100 01001001 01001110 01000111 01010000 01000001
01010010 01010100 01001110 01000101 01010010 01010011 00110001 00110010
00110011 00110100 00110101

2 00 01 6

0000100001010101000101110001010001010011100101000100100000010001000010
0100111000011101000000000101001001010000111000010101001001001111000111
0010110011110100110101

MSB 8 2
100000
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00001000 01010101 00010111 00010100 01010011 10010100 01001000 00010001
00001001 00111000 01110100 00000001 01001001 01000011 10000101 01001001
00111100 01110010 11001111 01001101 01100000

Convert binary to HEX: 08 55 17 14 53 94 48 11 09 38 74 01 49 43 85 49 3C 72 CF 4D 60

e Precursor (binary/hex) = 0b01001111 / 0x4F

Offset (binary) = 0b0

6-Bit Compaction Code (binary) = 0b100

Relative OID value >14 = 0b1111 (Requires Relative OID be placed in additional byte)
e Relative OID; 103 — 15 =88/ 0b100001 / 0x41
e Length of data=21/0b10101 /0x15

e Compacted data in HEX =08 55 17 15 53 94 48 11 09 38 74 01 49 43 85 49 3C 72 CF 4D 60
¢ In this example, the DSFID “0x0D” is encoded as the first byte within User Memory (MB11).

Complete Message: ASCII Data to DSFID, Precursor, Relative OID, Length of Data,
Compacted Data - in HEX:

ZBETWEENTRADINGPARTNERS12345 <~ 0D 4F 41 15 08 55 17 14 53 94 48 11 09 38 74 01 49 43
8549 3C 72 CF 4D 60

25 200
5) Tire ID;
21SMKB5A8WR2405
DI: 21S
ISO/IEC 15962 DI DI 21S = 08/ 0b1000 / 0x08
ID

Length code (hex): 09
Tire ID message length = 9 bytes.
(Length between 0 and 127 bytes is encoded with 1 byte and a lead binary bit of 0.)

Binary: 00001001
HEX: 09 48 09 34 BO B5 07 85 D2 CB 4C 35|

ID

Data: MKB5A8WR2405
Compeacts as (hex): 34 B0 B50785D2CB 4C 35
Compaction:  6-bit

M K B - (balance of data =) 5A8WR2405
0x4D 0x4B 0x42 - HEX conversion
01001101 01001011 01000010 - Binary conversion of HEX data
001101 001011 000010 - Drop first two bits in each byte
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00110100 10110000 - Concatenate string; group into bytes;

convert to HEX
0x34 0xBO (etc....) 48 09 34 BO B5 07 85 D2 CB 4C 35|
(Block shows balance of user data converted.)

Precursor (hex):48

Encodes the compaction scheme and the Relative-OID
Bit 8 = zero for no offset
0b01001000

0x48 48 09 34 BO B5 07 85 D2 CB 4C 35

ID MBIl1

21SMKB5A8WR2405 (ASCII)<~ 0D 48 09 34 BO B5 07 85 D2 CB 4C 35 (HEX)
12 96

81
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F: SGTIN-96 DATA FORMAT; INFORMATIVE
Table 26: SGTIN-96 Data Format

Filter Company ltem

Header ‘ Value ‘ Partition Prefix Reference ‘ Serial
8 bits 3 bits 3 bits 20-40 bits 24-4 bits 38 bits
0011 0000 0-7** 0-7%* 999,999 - 9,999,999 - 9 | 274,877,906,943*
999,999,999,999
(actual value)| (decimal (decimal (Max decimal (decimal
capacity) capacity) |(Max decimal range*) range*) capacity)
* 10

** Refer to EPC Tag Data Standard (latest published version).
*** Refer to EPC Tag Data Standard (latest published version).

SGTIN
. GS1
. UlI
GTIN GTIN
0b0 Obl 2 0
0
1 0
°
SGTIN-96
GS1
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G RFID

RFID ISO/IEC 18000-63 / GS1 UHF Gen 2
ODIN Technologies

ISO/IEC 18000-63 / GS1 UHF Gen 2 Write Process:

Gen 2 2
. 1 - -5 107 ms
Q
1.
2. RN16
3. ACK
4. MBO1 CRC PC ull
. 2 16 — — 15ms
1. RN # ReqRN
2. RNI16
3. ull
4. 16
5. RN16
6. RN16
7. 16
96 Ull
5 ms +([96/16] * 15 ms) =95 ms
ODIN Technologies
Alien Higgs 3 Impinj Monza 3 NXP G2XX 96
= Sirit IN510
= 1w
=6 dBi

Table 27: Actual Read/Write Measurements

Silicon | Approximate time (ms) Approximate Encode Speed (feet/min)
Alien Higgs 3 95 335
Impinj Monza 3 51 620

83
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NXP G2XX | 51 |

620
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H ANS MH10.8.2

Table 28: ANS MH10.8.2 Data ldentifiers Used in this Document.

Data
Format

Description

Exclusive Assignment - Vehicle

VEHICLE Identification Number (VIN) as defined in
| IDENTIFICATION an...17 18 the U.S. under 49 CFR, §8 565 and
NUMBER (VIN) internationally by ISO 3779. (These are
completely compatible data structures.)
p CUSTOMER PART an i Item Identification Code assigned by the
NUMBER Customer.
Tire Identification Number as defined by
21S | TIREID an 16 the U.S. Department of Transportation

(D.O.T) under U.S. Code 49 CFR 574.5.

Identification of a party to a transaction
assigned by a holder of a Company
Identification Number (CIN) and including
the related Issuing Agency Code (IAC) in
accordance with ISO/IEC 15459 and its
registry, structured as a sequence of 3
concatenated data elements: 1AC,
followed by CIN, followed by the supplier
assigned serial number that is unique
within the CIN holder's domain (See
Annex C.11)

Annex C.11 Unique Identification of Iltems.
The intended use of Data Identifier (DI)

an - 25S is to indicate that the data following
the DI represent a concatenated data
string that uniquely identifies an item. The
25S data string is formed from two
segments, which are an 18V segment and
a supplier-assigned serial number
segment. The serial number assigned by
the supplier (designated by the 18V
segment) must be unique for that supplier.

UNIQUE ITEM

255 IDENTIFIER

The 18V segment is as defined in Section
1.

The serial number segment consists of a
unique serial number for the Company
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Description

Identification Number (CIN) in 18V. For
companies that serialize within part
number, and/or lot/batch, methods for
creating unique item identification within
the serial number segments are:

e part number and serial number
(unique for that part number for the
CIN)

¢ |ot/batch number part serial
number (unique within the lot/batch
for the CIN)

Data strings following 18V should not be
parsed to obtain the component data
elements.

Quantity, Amount, or Number of Pieces in

PRODUCT ] '
7Q | CHARACTERISTIC an i the format: Quantity followed by the two-
VALUE character ANSI X12.3 Data Element
Number 355 Unit of Measurement Code
gggé?\jl\éEDR Traceability Number assigned by the

T an - Customer to identify/trace a unique group

TRACEABILITY m
NUMBER of entities (e.g., lot, batch, heat)

12V | DUNS Number an 9 DUNS number identifying manufacturer

Identification of a party to a transaction in
which the data format consists of two
concatenated segments. The first
segment is the Issuing Agency Code (IAC)
in accordance with ISO/IEC 15459. The
IDENTIFICATION second segment is a unique entity

18V | OF APARTYTOA an - identification Company Identification
TRANSACTION Number (CIN) assigned in accordance
with rules established by the issuing
agency (see
http://www.nen.nl/web/Normen-
ontwikkelen/ISOIEC-15459-Issuing-
Agency-Codes.htm)

MUTUALLY Mutually Defined between Customer and
DEFINED Supplier.
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ANS MH10.8.2

http://autoid.org/ANSI MH10/ansi_mh10sc8 wg2.htm
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| 1SO 646

Table 29: ISO 646 Character Set

ASCII /1ISO 646

ASCII /ISO 646 ASCII /ISO 646
HEX DEC Character =X DEC‘ Character A=) bEe Character

Vv
01 01 SOH 2C 44 , 57 87 W
02 02 STX 2D 45 - 58 88 X
03 03 ETX 2E 46 } 59 89 Y
04 04 EOT 2F 47 / 5A 90 Z
05 05 ENQ 30 48 0 5B 91 [
06 06 ACK 31 49 1 5C 92 \
07 07 BEL 32 50 2 5D 93 ]
08 08 BS 33 51 3 5E 94 N
09 09 HT 34 52 4 5F 95 _
0A 10 LF 35 53 5 60 96 '
0B 11 VT 36 54 6 61 97 a
0C 12 FF 37 55 7 62 98 b
0D 13 CR 38 56 8 63 99 c
OE 14 SO 39 57 9 64 100 d
OF 15 ] 3A 58 : 65 101 e
10 16 DLE 3B 59 : 66 102 f
11 17 DC1 3C 60 < 67 103 g
12 18 DC2 3D 61 = 68 104 h
13 19 DC3 3E 62 > 69 105 i
14 20 DC4 3F 63 ? 6A 106 j
15 21 NAK 40 64 @ 6B 107 k
16 22 SYN 41 65 A 6C 108 I
17 23 ETB 42 66 B 6D 109 m
18 24 CAN 43 67 C 6E 110 n
19 25 EM 44 68 D 6F 111 0
1A 26 SUB 45 69 E 70 112 p
1B 27 ESC 46 70 F 71 113 q
1C 28 Fs 47 71 G 72 114 r
1D 29 S 48 72 H 73 115 s
1E 30 R 49 73 [ 74 | 116 t
1F 31 Uy 4A 74 J 75 117 u
20 32 Sp 4B 75 K 76 118 v
21 33 ! 4C 76 L 77 119 w
22 34 " 4D 77 M 78 120 X
23 35 # AE 78 N 79 121 y
24 36 $ B 4F 79 [¢) B A 122 z
25 37 % 50 80 P 7B 123 {
26 38 & 51 81 Q 7C 124 |
27 39 ' 52 82 R 7D 125 }
28 40 ( 53 83 S 7E 126 ~
29 41 ) 54 84 T 7F 127 DEL
2A 42 * 55 85 U
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J-RFID
RFID RFID
AIAG B-4 AIAG B-11
RFID JAIF B-16
<GS> <RS> <EOT>
ISO 646
<RS> A <GS> <EOT> ¢
<RS> <EOT>
RFID 6
UIl
ull
Ull
RFID RFID
15
16 5
DI DI

30
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00000000087654 321
987634321
A2B4CHDSE
34567812
343678912
0903033333333
23456781
234587891
BB09018222222222
12343678
133456789
AA0S2TAH111111
43678123

456789123
DD09019444444444

96781234
267891234
EE0901655555555%

Figure 16: 2D Symbol with “As Built” Data Encoded Within It

16 DI HRI
DI 17
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MBO01

MBO01

18

~6

25SUN98765432100000000087654321A2B4C6D8E<RS>
P34567812<GS>12V345678912<GS>TCC09030333333333<RS>
P23456781<GS>12V234567891<GS>TBB09018222222222<RS>
P12345678<GS>12V123456789<GS>TAA08274111111111<RS>
P45678123<GS>12V456789123<GS>TDD0901444444444<RS>
P56781234<GS>12V567891234<GS>TEE09016555555555

Figure 17: The Data; As Encoded Within Data Matrix Symbol using Macro 06 (~6)

ISO/IEC 15434

06 ~6 06

06 8 Data Matrix ISO/IEC 18004
1
ISO/IEC 15434
06
PC 17= 1 258
MBO01 Ull
PC 17= 0 GS1 TDS
1.5 UII
5 MBI11
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Figure 18: The Data; As Encoded Within Data Matrix Symbol

A-Tank

% 1456 1812
% 3456 78912
£ 008030333331333

B = Level Senser

@i}; 13456 181
234567891
Ak BE09018222222222

C= Pressare Sensor
123496 /8
123456 769
AADER274111114IN

E =Pump

5781234
£ 7891234

« EE09016555553555

Table 30: Subassembly Information that Makes Up the "As-Built" Data

Part Number DUNS DI Trace Code
00000000087654321 987654321 | na A2B4C6D8E
P 34567812 12V| na | 345678912 [ T | CC09030333333333
P 23456781 12V| na 234567891 T BB09018222222222
P 12345678 12V| na 123456789 T AA08274111111111
P 45678123 12V| na 456789123 T DD09019444444444
P 56781234 12V| na 567891234 T EE09016555555555
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Table 31: Description of "As-Built" Data; As Programmed into MB0O1 and MB11

Character | Encoded | Total #

Data Type
yp Count # of Bits | of Bits

MBO1 Tag 32

overhead

CRC16 (16 bits) + Protocol Control Word (16 bits)

The following data would be placed in the Ull partition (starting at 0x20) of Memory Block 01;
when PC bit 17 =“0”
(NOTE: In the PC Bit 17 = 0 and PC Bit 17 = 1 examples below, the data used are NOT the same.)

URI data: urn:epc:tag:sgtin-
96:0.1234567.012345.1234567890

EPC SGTIN | 12
See Annex C -96 Encoded data, in hex: ) 96 128
0x30 18 78 90 03 DC 9E 5C BE 99

1A 14

The following data would be placed in the Ull partition (starting at 0x20) of Memory Block 01;
when PC bit 17 =“1"

(NOTE: When PC Bit 17 = 1, an AFI (in this document: “0xA1") shall be programmed into

memory locations 0x18 to Ox1F of MBO1. See Section 5.2.1)

UN98765432100000000012345678
A2B4C6D8E

ISO
See Annex C

272

The following data would be placed in Memory Block 11
(NOTE: MBO1 PC bit 15 = 1; MB0O1 PC Bit 17 = 0 or 1; using Access Method 0, Format 3.)

Data
Description DI Data Separator / Encoded | Total #
Terminator | # Of Bits | of Bits

“0x03” is the DSFID for “Access
Method O (No Directory), Format 3
(ISO/IEC 15434)";

—
—
"l Protocol overhead “0x46" is the Precursor for ISO/IEC 52
=l (DSFID; Precursor; - 15434 Format Indicator 06 (DIs); (NOTE 32
Length of Data ) 1)
“0x8119" is the length of the data in
this example.
(See NOTE 1 following the table)
Customer-
Assigned Item
Identification P 34567812 <GS> 60 92
Code
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DUNS number
identifying
manufacturer *

12v

345678912

<GS>

78

170

Traceability
Number assigned
by the Customer

CC09030333333333

<RS>

108

278

Customer-
Assigned Item
Identification
Code

23456781

<GS>

60

338

DUNS number
identifying
manufacturer

12v

234567891

<GS>

78

416

Traceability
Number assigned
by the Customer

BB09018222222222

<RS>

108

524

Customer-
Assigned Item
Identification
Code

12345678

<GS>

60

584

DUNS number
identifying
manufacturer

12v

123456789

<GS>

78

662

Traceability
Number assigned
by the Customer

AA08274111111111

<RS>

108

770

Customer-
Assigned Item
Identification
Code

45678123

<GS>

60

830

DUNS number
identifying
manufacturer

12v

456789123

<GS>

78

908

Traceability
Number assigned
by the Customer

DD09019444444444

<RS>

108

1016

Customer-
Assigned Item
Identification
Code

56781234

<GS>

60

1076

DUNS number
identifying
manufacturer

12v

567891234

<GS>

78

1154

Traceability
Number assigned
by the Customer

EE09016555555555

<RS><EOT>

(See NOTE
2 following
the table)
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http://www.nen.nl/web/Normenontwikkelen/ISOIEC-15459-Issuing-Agency-Codes.htm

31

1 DSFID 1 1
2
4 32
2 <RS><EOT>
D
3 D

13
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L VIN

8X 82

0

8X 8Y 8Z &l 82

Table 32: Table of Country Codes

80

AA-AH South Africa
AJ-AN Ivory Coast
AP-AO not assigned
BA-BE Angola
BF-BK Kenya
BL-BR Tanzania
BS-BO not assigned
CA-CE Benin
CF-CK Madagascar
CL-CR Tunisia
CS-CO0 not assigned
DA-DE Egypt
DF-DK Morocco
DL-DR Zambia
DS-DO not assigned
EA-EE Ethiopia
EF-EK Mozambique
EL-EO not assigned
FA-FE Ghana
FF-FK Nigeria
FL-FO not assigned
GA-GO0 not assigned
HA-HO not assigned
JA-JT Japan

KA-KE Sri Lanka
KF-KK Israel

KL-KR Korea (South)
KS-KO not assigned
LA-LO China
MA-ME India
MF-MK Indonesia

ML-MR Thailand
MS-MO not assigned
NF-NK Pakistan
NL-NR Turkey
NS-NO not assigned
PA-PE Philippines
PF-PK Singapore
PL-PR Malaysia
PS-P0 not assigned
RA-RE United Arab Emirates
RF-RK Taiwan
RL-RR Vietnam
RS-RO not assigned
SA-SM United Kingdom
SN-ST Germany
SU-SZ Poland
S1-S4 Latvia

TA-TH Switzerland
TJ-TP Czech Republic
TR-TV Hungary
TW-T1 Portugal
T2-TO not assigned
UA-UG not assigned
UH-UM Denmark
UN-UT Ireland
UU-UZ Romania
U1-U4 not assigned
U5-U7 Slovakia
U8-U0 not assigned
VA-VE Austria
VF-VR France

VS-VW Spain
VX-V2 Yugoslavia
V3-V5 Croatia
V6-VO0 Estonia
WA-WO0 Germany
XA-XE Bulgaria
XF-XK Greece
XL-XR Netherlands
XS-XW USSR
Z6-Z0 not assigned
XX-X2 Luxembourg
X3-X0 Russia
YA-YE Belgium
YF-YK Finland
YL-YR Malta
YS-YW Sweden
YX-Y2 Norway
Y3-Y5 Belarus
Y6-YO Ukraine
ZA-ZR ltaly

ZS-ZW not assigned
ZX-Z2 Slovenia
Z3-Z5 Lithuania
1A-10 United States
2A-20 Canada
3A-3W Mexico
3X-37 Costa Rica

38-30 Cayman Islands

4A-40 United States
5A-50 United States
6A-6W Australia

6X-60 not assigned
7A-7E New Zealand
7F-70 not assigned
8A-8E Argentina
8F-8K Chile

8L-8R Ecuador
8S-8W Peru

8X-82 Venezuela
83-80 not assigned
9A-9E Brazil

9F-9K Colombia
9L-9R Paraguay
9S-9W Uruguay
9X-92 Trinidad & Tobago
93-99 Brazil

90 not assigned

Table 33: Table of Model Year Codes

Code ‘ Year | ‘ Code | Year | ‘ Code ‘ Year | | Code ‘ Year
A 1980 L 1990 Y A 2010
B 1981 M 1991 1 B 2011
C 1982 N 1992 2 C 2012
D 1983 P 1993 3 D 2013
E 1984 R 1994 4 E 2014
F 1985 S 1995 5 F 2015
G 1986 T 1996 6 G 2016
H 1987 \% 1997 7 H 2017
J 1988 w 1998 8 J 2018
K 1989 X 1999 9 K 2019
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M ANSI X12.3 355

Table 34: Examples of ANSI X12.3 355 Data Element Number 355 Unit of Measure (Qualifier)

Qualifier Definition Definition
2G Volts (AC) 68 Ampere
2H Volts (DC) CE Centigrade
2N Decibels DN Deci Newton-Meter
2P Kilobyte FA Fahrenheit
2Z Millivolts G9 Gigabyte
4K Milliamperes HJ Horsepower
4L Megabytes HP Millimeter H,0
4S Pascal HZ Hertz
70 Volt NU Newton-Meter

http://autoid.org/ANSI MH10/ansi mh10sc8 wg2.htm
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10

Data Format |__Assigned
Organization

(Decimal) or Function

Table 35:

Root-OID

Data Formats

Comments

0 Not-Formatted

Not applicable

This value is the default for an RFID tag yet to be formatted,
so the system may assume that the tag has no encoded data.

The DSFID combining the Data Format with the Access
Method) shall be 00ygx.

1 Full-Featured

Not applicable

This is used where each OID has to be encoded in full, i.e.,
without truncating the Root-OID. This is relevant where the
RFID tag is likely to contain a mixture of OIDs from
different domains, or one from a minor domain.

Root-OID-
Encoded

Encoded on the tag

This is useful for small domains requiring to encode a set of
data. This data format requires the Root-OID to be encoded
but then truncates all OIDs so that only the Relative-OID
needs to be encoded.

3 ISO-15434

1 0 15434

This standard supports a number of message structures
originally intended for two-dimensional barcodes.

4 ISO-6523

13

This standard deals with the registration of domains to the
level of the International Code Designator (ICD). Examples
include DUNS, EAN location codes, all internet IP addresses,
NATO, plus many government and multinational company
schemes. This data format allows existing organization
structures to be supported with the minimum of change. (See
Note “ICD Issues.”)

5 ISO-15459

1 0 15459

ISO/IEC 15459 provides a mechanism to support unique
identification codes across multiple industry and commercial
sectors. The various parts of this standard provide the basis
for track and trace codes for all levels in supply chains.

6 ISO-28560-2

1 0 159616

This standard addresses the encoding of data on RFID tags in
the library community and defines all the Relative-OID
values.

7 RESERVED

1SO-15961-
Combined

1 0 15961

This allows any combinations of OID that have the common
Root-OID {1 0 15961} to be encoded. The Relative-OID
then becomes the next arc (which can differ for different
objects), followed by another arc identifying the particular
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Data Format

(Decimal)

Assigned

Organization
or Function

Root-OID

Comments

data element. The structure was developed so that two or
more related organizations could share encoding - by
agreement — without one having all the encoding efficiencies.
Joint registration by the relevant organizations should be a
requirement for data constructs to be assigned.
This data format enables GS1 Application Identifiers to be
9 GSI-Al 1015961 9 used as the Relative-OID in an Object Identifier structure.
This data format enables ANS MH10 Data Identifiers to be
10 ANS-DI- 10 15961 10 used as the Relative-OID in an Object Identifier structure.
Algorithm The alphanumeric DI is converted to a Relative-OID using an
algorithm defined in ISO/IEC 15961:2004
11 RESERVED —_— —_—
12 TATA-Baggage 10 15961 12 The Relative-OID values are defined in the IATA RP1740C
standard.
This data format enables ANS MH10 Data Identifiers to be
used as the Relative-OID in an Object Identifier structure in a
13 AN.SI'DI‘ 10 15961 13 |more efficient encoding manner than data format 10. The
Mapping Table current mapping table is available at:
http://www.autoid.org/ANSI MH10/ansi_mh10sc8 wg2.htm
14 to 28 RESERVED —_— —_—
Closed svstem This Data Format enables closed system or prototype data to
data ﬁ}:ll be encoded in a manner compliant with the 15962 encoding
29 encoded i,o The Root-OID is |rules (i.e., by declaring the relevant Access Method).
ISO/IEC 15962 implied. Because those implementing the application know the
rules interpretation of the Relative-OID values, the Root-OID is
implied and does not require to exist or to be registered.
dgtf;f)(ti Ziifég d The complete DSFID shall be 00011110, to indicate that the
30 to ISO/IEC Not applicable |encoded bytes are passed through unchanged in ISO/IEC
15962 rules 15962 and ISO/IEC 24791 implementations.
Various extension mechanisms are included in ISO/IEC
Extended Data 15962 Revl for the DSFID; one enables an additional 256
31 Format Not applicable [ Data Format to be assigned. If the First DSFID has the value
xxx11111, then the Data Format that is encoded is one that is
defined in the following rows on this table.
These values are reserved for open system applications as
registered under Part 2 of ISO/IEC 15961, when an extension
3210 287 RESERVED mechanism is invoked under ISO/IEC 15962 rules for a
multiple-byte DSFID.
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Method

Structure

No-Directory

Table 36: Access Methods

l Comments L

This Access-Method provides the simplest set of encoding rules. The
basic rule is to link a data Object to an Object-ldentifier and support
this with appropriate syntactical components to create a Data-Set. The
Data-Sets are concatenated to produce a contiguous sequence of
encoded bytes in the Logical Memory Map.

Directory

The Directory structure supports all the encoding rules of the No-
Directory structure but additionally supports the encoding of a
directory at the higher address values within the Logical Memory Map
on the RFID tag. When the Directory structure is used, any command
seeking to selectively read data can first access the directory to find the
memory address of the beginning of the Data-Set, and then go to that
location to read the bytes that represent the encoding of the Data-Set.

NOTE: The Directory may be written to the RFID at a later time than
the initial encoded data.

Packed-Objects

The Packed-Obiject structure has been introduced in the first revision
of ISO/IEC 15962 and this edition of this part of ISO/IEC 15961. The
encoding scheme is fundamentally different because it takes a set of
Object-ldentifiers and their Objects and encodes them in an indexed
structure that integrates compaction and encoding. The Packed-
Object encoding scheme requires a rule-based table for each Data-
Format, which calls up specific compaction schemes for the individual
elements. The compaction schemes are standard, irrespective of the
Data-Format. The Packed-Object scheme requires more complex
encoding and decoding rules than the No-Directory and Directory
Access-Methods but offers significant encoding efficiency even over
the basic No-Directory structure when a number of Object-ldentifiers
need to be encoded. This can reduce the amount of memory required
on the RFID tag and can reduce the size of message transferred across
the air interface in response to a read command. Application domains
need to define a table of indexed Relative-OIDs for this Access-
Method to be implemented. It can only be applied as an alternative to
the No-Directory or Directory Access-Methods on a particular RFID
tag; however, tags with any of the Access-Methods may be intermixed
in the same application.

Tag-Data-Profile

The Tag-Data-Profile scheme is intended to support fixed message
structures, typically where a number of Object-ldentifiers and their
Objects need to be encoded. The fixed message structure is best suited
for applications that are reasonably homogeneous and additionally have
a consistent requirement for exactly the same Object-l1dentifiers to be
encoded on all RFID tags in the application. Each Tag-Data-Profile
requires registration.

Multiple Records

The Multiple-Records encoding process overlays a structure onto the
No-Directory, Packed-Obijects, and Tag-Data-Profile Access-
Methods for multiple instances of these, and even a mixture of these
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Access-Methods, to be encoded in the same Logical Memory. This is
achieved through the introduction of an encoded MR-header and a
preamble for each record. This allows the encoding of individual
records to fully comply with the inherent Access-Method. This also
enables the same Object-ldentifier to be encoded in separate records,
with one rule that supports a list of the same data element in one
record. There are three main classes of application supported by the
Access-Method and these can also be intermixed. One class enables
different data formats and owners of data to share the same RFID tag
but under the control of the original owner of the tag. Another supports
a time sequence of history records of the same type to be repeated. The
third major class supports hierarchically related records, e.g., for
supply chain delivery or bill of material types of structure.

Reserved for future encoding schemes to be defined in ISO/IEC 15962
and invoked under rules for a multiple byte DSFID. Some of the new
5-15 RFU Access-Methods might be possible to be inherent encoding schemes in
Multiple-Records. This can only be determined as the encoding
schemes are developed.
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O: ANSI DATA IDENTIFIER REQUEST
FORM;NORMATIVE

Rev. ANS MH10.8.2-9354 (DI) Reference:
Date:

ANS MH10.8.2 DATA IDENTIFIER REQUEST FORM

ALL REQUESTS SHALL BE TYPED or printed legibly in black ink. Complete all parts. Submit
to:

Craig K. Harmon, Chairman, ASC MH 10 Data Identifier Maintenance Committee
c/o Q.E.D. Systems

3963 Highlands Lane, SE, Cedar Rapids, IA 52403-2140 USA

(V): +1 319/364-0212 * (M): +1 319/533-8092

(E): craig.harmon@ged.org * (U1): http://www.autoid.org

Incomplete forms or those with inadequate support for the change requested will be returned to
the submitter. Submitters are notified of the status of the work request following review by the
ANS MH10.8.2 DI Maintenance Committee.

Request for: New Data ldentifier
Data Identifier Interpretation

Organization:

Contact Person:

Address:

Telephone:

Telefax:

20
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2,
ANS MH10.8.2
DI
ANS MH10.8.2 DI
ANS MH10.8.2
3
3.
ANS MH10.8.2 DI
DI
(1)
) DI
3) ANS MH10.8.2
10
4
4.
. RFID
5,
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Date: Signature:

Page 5 (Data Identifier Request)

Data Identifier Data Dictionary Record

Data Dictionary Detailed Entry

NAME: Version

Key

XML Tag:

Dl:

Definition:

Class: Numeric/Alpha/Alphanumeric/Binary Remarks:
Decimals: Yes (define if included in data) / No
Min_Length:

Max_Length:

Case Sensitive: Yes/No

Business Rules:

Data Element Source/Authority:

APPLICATION AREAS

Area Application Category Remarks

USES

Application Area Usage Type

Specific Use
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ALIAS: e.g., Production Date

Table footnote.
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P: MAINTENANCE REQUEST;NORMATIVE

If you find an error or other changes that should be made to this publication, please
complete this form and return it to the proper address below.

Name of Submitter: Date:
Company:

Company Address:

Phone: Fax: E-mail:

CHANGE REQUEST (Use additional sheets if necessary)
Page Number of Change:
Document Currently Reads:

Recommended Changes/Should Read:

Recommended Additions:
Reason for Change:

Signature of Submitter:

Submit This Change Request to Your Organization at the Address Listed Below:

Automotive Industry Action Group

26200 Lahser Road, Suite 200 Phone: (248) 358-3570
Southfield, MI 48033 Fax: (248) 358-3253
USA Web: www.aiag.org
Odette International Limited

71 Great Peter Street Phone:+44 207 344 9227
London SW1P 2BN Fax: +44 207 2357112
UK Web: www.odette.org

Japan Automobile Manufacturers’ Association, Inc. (JAMA)
Jidosha Kaikan

1-30, Shiba Daimon 1 chome, Minato-ku Phone:+81 3-5405-6130
Tokyo 100-0004 Fax: +81 3-5405-6136
Japan Web: www.jama.or.jp

Japan Auto Parts Industries Association (JAPIA)
Jidosha Buhin Kaikan, 5th Floor,

1-16-15 Takanawa, Minato-ku Phone:+81 3-3445-4211
Tokyo 108-0074 Fax: +81 3-3447-5372
Japan Web: www.japia.or.jp
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