ISO/IEC TR 24729-1:2008-04 (E)

Information technology - Radio frequency identification for item management -
Implementat ion guidelines - Part 1: RFID-enabled labels and packaging supporting
ISO/IEC 18000-6C

Contents Page
0 =T o vii
0 Yo 11T T o viii
1 T o - 1
2 NOIrMAtive refErEeNCEeS ... s s n e mnn e s 1
3 Terms and definitioNS ... 3
4 Passive RFID transponder SeleCtion ... ss s s s ssssssssssssssssssssssssssssssns 4
4.1 (=Y T - P 4
4.2 Passive UHF transponder frequency considerations ............cocccooimiiiiicccciisire s 4
4.3 UHF transponder design factors ... s s 5
4.4 Transponder life and failure Modes ... 5
441 Flexure and minimum bending radius of the passive RFID transponders media ................... 5
442 Environmental considerations ... 5
5 Media incorporating passive RFID tranSponders ... ssssssssssssssses 5
5.1 7= o 1= T 5
5.2 (T L= TE= o2 41T 10T = 1 e TSR 6
5.21 Pressure-sensitive 1abels ... ———— 6
5.2.2 Dry-gum (water-activated) adhesive labels ... 6
5.2.3 Passive RFID transponders tickets used in carrier envelopes ........cccooiiiiiiiiicinnccccceeeee, 6
5.24 LIS T8 T 6
5.3 Environmental considerations in media design .........ccccvriimiin s 6
5.3.1 (7= T - 6
5.3.2 Operating and storage temperature ranges of applied passive RFID transponders labels ...7
5.3.3 Storage of media incorporating passive RFID .........ccccoiniimmmnimnnsss e s 7
5.4 Media printable faceStOCKS .........ooiiiiiiciiiiiic e s 7
5.5 Printing method and ink compatibility ..........cccoeeiiiii i —————— 7
5.6 Permanent label and inlay adhesives ... 7
5.6.1 7= o 1= | 7
5.6.2 Adhesive RF properties and transponder compatibility ........cccccccvmmmiiiiiiiisissisceeee s 8
5.6.3 Hygroscopic adheSiVes ... s s 8
5.7 Removable label adheSives ... 8
5.8 Release liners (backing) for pressure-sensitive labels and inlays ..........ccccoiiiiinniiiiniiieeen, 8
5.8.1 1T o T T 8
5.8.2 Adhesive compatibility and release level ........ccccciiiiiiniinci i ————— 8
5.8.3 Removing the passive RFID transponders label and inlays from the release liner ................ 8
5.8.4 RF properties of release lINErs .........ccccccimiiiiiicciismmeinr e s sssns s s s s s smsse e e s e s sssssmmeneeees 9
5.9 Avoiding electrostatic discharge (ESD) .......ccccccciiimiiiiiccisncrrrrr e s s s s smse e e s e s s s s ssmnnee s 9
5.9.1 L0 Y= T 9
5.9.2 Peeling as a source of static electriCity ..........cccovvmiiiiiiiccccr e 9
5.9.3 Conveyors as sources of static electriCity .........ccccccccmmriiiicccicr e 10
5.9.4 ESD complianCe teStiNg ......cccccccimiiiiiiciiecrirr s s sssmsres e s s s s sssmns s e e e s s s mnn e e e e s a e nmn e e e e e s e nnnne 10
5.9.5 Printer-encoder considerations ... 10
6 Printing and encoding labels with passive RFID transponders ..........cccccociminnimmninnienninnnen, 10



6.1
6.2
6.3
6.4

71
7.2
7.3
7.4
7.5

8.1
8.2
8.21
8.2.2
8.2.3
8.3
8.4
8.41
8.4.2
8.4.3
8.44
8.5
8.5.1
8.5.2

9.1

9.2

9.21
9.2.2
9.23
9.24
9.3

9.31
9.3.2
9.3.3
9.34
9.3.5

9.5

Printing Methods ... ———————— 10
Label edge start SENSING ISSUES .....ivccciiiiiiiiniiniir i 11
Encoding and/or verifying transponder data ............cccciiimiinin s 1
Dealing with defective transponders ..........cccciiiinii e ———————— 1
Placement and attachment of media and inlay with passive RFID transponders ................ 1
RF influence of the transport unit and its contents on the transponder ........ccccccoeeeccciineeens 1
Visual inspection method for determining label or inlay placement ..........cccccciirriiiiicciineens 12
Transponders for objects primarily acting as RF reflectors .......ccccccvvecccirmeeien e, 13
Transponders for objects primarily acting as RF absorbers ........cccccoeccciirriin e, 14
Some common packaging Problems ... e 14
RFID labelling of conveyable cases and containers ...........ccccovcimriniiinnine e, 15
L0 Y=Y = T 15
Definition of a conveyable object ... ——————— 15
L= 1= o oY o T T 4T 16
Reusable plastic totes, delivery trays, etC ... 17
Other conveyable goods ... ————— 17
RFID reader asSUMPLIONS ......ccccccciiiiiininininiin s s s s s s s s s s s s s sssssssssssssnss s s s s 17
Label format and transponder data structure ............ccccociiiiiii e 17
Printed label format ... 17
ISO data StrUCIUIES ........coiiiiiicr e e 18
EPCglobal data StruCtures ........ccccccoiccciciiiiiiiccccceceres s sscer s s s s s ssmne e s ss s smnne s e e s ssssnmmnnes 18
Use and reuse of transport unit transponders ... s 19
Use of multiple passive RFID tranSponders ... sesssses s sssssmnnes 19
Use of multiple passive ISO RFID transponders ............cccoovomimmiiiiiciismmmnens s sssssssmnens 19
Use of multiple passive EPC RFID transponders ... ssscssens s ssssssenes 20
Passive RFID transponders and labelling of palletized unit loads ...........cccoooiiiiiiiiniiiiiiiinees 20
L0 Y=Y T PN 20
RFID reader asSUMPLIONS ......ccccccciiiiiininninniinnsssssssss s s s s s s s sssssssssssssssssssssssnss s s s s s 20
PoOrtal readers ... 20
Forklift-mounted readers ... s 21
o= (=Y e 4 Y=o Tl == T 1= 21
Handheld readers ... 21
Passive RFID transponders label usage and placement on pallet unit loads ....................... 21
General rules for unit load passive RFID transponders label location .............cccccoeninirnnnees 21
General rules for active RFID transponders used on returnable transport items (RTIs) ..... 22
Transponder data structure ... n s s sn s s s s s s s s s s ssnnnnnnnnns 22
Wooden and plastic pallets ... 23
Special considerations for bin, cage, and tub pallet containers ..........ccccooiiiiiiiiiiicininnnnees 23
Permanent RFID transponders on pallets compliant to ISO 17364 ............ccccovemrrernrrcccineenns 23
Permanent RFID transponders on pallets compliant to EPCglobal ...........ccoooccmriiriiiicccinnenns 24
Non-conveyable and non-palletized materiel ... 24
L= o 1= TN 24
[ | DI (== T (=T = T3 U T 4 o 4 o) 3 = 24
Guidelines for some common types of objects and transport units .........ccccceveniiiiicninniinnns 24
Label printed format and transponder data structure ... 25
Use of multiple passive RFID tranSponders ... ssssssss s sssssssmnees 25
Representing EPCglobal data structures in bar codes ..........cccciniimiiniiniee e, 25
Unique Item Identifier (Ull) representation ..........cccocevmiiiiiiinsrr e 25
= 7 Lo (o o 11 T o 25
Recommended representations ... s 25
Bar code Application Identifiers and Data Identifier needs ..........ccccccviiriricciiie s 26
Ll F= T 03 T T T = S 27
EPCglobal tag data memory organization ............cccciviiccccicemnennn s mnee e s ennn 28
EPCglobal UHF Gen 2 bar code backup of binary Ull data ..........ccccoccmmmmriiiicccciecernee s 29
EPCglobal UHF Gen 2 data memory organization ...........ccccovimminninnness e 29
Full backup of UHF Gen 2 binary Ull data structures ...........cccccoiiniimninnineese e 30
Supplemental Backup of UHF Gen 2 binary Ull data structures .........cccconiiiiiiiiiiiininnninnnees 30
Optional backup of Gen 2 mixed binary/alphanumeric Ull data .........ccccceiiiiiiiciiiiinninninee 31



11.4 Regenerating or updating RFID-enabled labels ............coocmiiiimiiiniicnr e 32

11.4.1 Regenerating failed tags .........cccvmiinini i ——————— 32
11.4.2 Use of the tag identification field (TID) .......ccccoiiiimmiiri s ———— 32
11.4.3 Modified Ull data StruCture ............oo e 33
11.4.4 Replacing bad RFID enabled labels .........ccccoiiiiiiminniiirrrn e 33
12 Human readable interpretation (HRI) backup .......ccccociiiiiiiiniier e 33
12.1 V==Y o R ol | 33
12.2 Manual data entry considerations ... —————— 33
12.3 HRI for EPCglobal UHF Gen 2 Ull data ...........cccccimmmiimiiiiiccseemere e sssssssssmsss s s ssssssssssmsesesssssnssnnns 34
13 Data for bar code and human readable backup examples ........cccccccmimiiiicccsrsemrrer s 34
13.1 SGTIN-96 €XAMPIE .....eueeeiiiiiiiiiiiiisnerrrrrrssssssmrrreerrssssssssmsr e e s eesssssssnneeesssssssssmsnneenessassssnnnsnnenssnsssnnnns 34
13.2 0] o S e T= o T2 - T [N o - Tod U | o 35
14 Linear bar code recommendation ... 36
14.1 7= T - 36
14.2 UHF Gen 2 backup using GS1-128 bar codes ..........ccccriimmniniimeness s e 36
14.2.1 Full Backup of UHF Gen 2 Ull data ........ccooooiiiiiiiiiiie e mmn e s 36
14.2.2 Supplemental Backup of UHF Gen 2 Ull data .........cooooiiniecere s 37
143 Partial BaCKUP ... 39
14.4 Linear bar code printing recommendations ...........ccccooiiririnnninnnnnnn 39
15 Two-dimensional bar code symbol backup ........cccccceiiiiiiiiiiniiisss s s annnes 39
15.1 GS1 supported SYMDOIOGIES ......ccceiiiiiiiiiicriirririsssssserr e s s rs s sssssnse e e s e s s s s s s ssssreesessssssssnnsneesessansannns 39
15.1.1 Use Of Data MAtriX .......cccccoriiiimiiiiiir e sn s m e e mn e mn e e e 39
15.1.2 Use of EAN.UCC COMPOSILE .....cceviiiiiiiimeiireriiisisssssssnesessssssssssssmssesssssssssssssssssssssssssssssnsesssssssssnnnes 40
15.2 Other ISO/IEC 2D symbologies ........ccccvcmmiiniimmniniimnsinsss s s s ssss s ssane s 40
15.3 The Military Shipping Label .........o i 40
Annex A (informative) Design terms for passive RFID transponders inlays or labels .............cccvuueeen. 4
Annex B (informative) AIM RFID Emblem for passive RFID transponders ...........ccccccinnimnnnniseneninsinnen 43
Annex C (informative) Optimizing passive RFID transponders placement ...........cccccccemriricccisceeneennnnnns 45
Annex D (informative) UHF Gen 2 tag data Memory Map .....cccccccevvcccvmemmrerinsssscssssssssesssssssssssssssssssssssnnsns 53
Annex E (informative) ISO/IEC 18000-6¢ tags, ASCIl, and AFIs .........ccccccmmmiriicccssnmreene s sssseseseesssnnns 55
Annex F (informative) Recovering the Ull from pre-existing bar codes .........ccccciiiiimiiiiiinnniinninnns 57
Annex G (informative) Summary and EXamples ........ccccciiimiinimnnesess s 59
BibliOGraphy ....eeieiiieisiiiis i 61



		2026-05-18T22:11:54+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




