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5%.13C#16 13"#$3!'$, # 0%.,%$'#4.%,-$. 3 8%8-! .13131(9% 32 .%2!.133-- 8, (S
(B!, 28L4 #58#$$, # -$4$ 33 8-#$  .$@/133~ .$'# /0S|
318 -C#'/M (18$#1 83 31'$, # 0$,5.133 8'$, ((~ 5.18'$ 3 822(($ .133! " ##$
@/'86 84 3(,. @/$.$83 /, 1,03,!(18, 3! $-31 815.18!'$ 133 8-22 (($6 44# (18-$
#$ . $-I(#H- 3 #03$,3'#4,9,-F. 33L,-#- 3'#.--%5,2,%$ 5.18'$ /46 $,
33$" —$(3% - 34 (18, @/$.$3%5,- Il 8881 .$#S,#22%"$3%-;
1328 $,2/$3 08, .$8' ,( ($,.$/,8 -C #129184 3( -31)-3% /,03,18% #-- .$ G233 I(#H-3
8 -C#! $3 $..13C #!.138%8-! §.
3'#181,-1 #1' #-12 8L #(,$00 -
3& ##2 #,$821/, ', # $2 8/$2 .$2$.$%.!,-$%$2 0% o s (L3
3& ##3 135! @/3%8, 312 ',1,-$'#$2%' 35.%/, 8%$8-! ) .
3& ##4 83 @/3%58%, $ -#3!3!'#18-05,%5. - LIl $, 2 ,85.1#0%,! @/,. 8% '8!
(/, 1S (1-$ 29141, 3/-83300 .I33 $.1,- $$208,1$, #.$ #1@N,0
3& ##5 "# ,.$821313 ($29!.$%.1,-$$20%,!! 8213 -2,3@/3%8, 8--$18!(/$-$% -18-
5 6

3 & W##6 3 & W#HHT 4$8, $#%$8/3--$.1$-18-5 .6

L1l livello di accuratezza nell’identificazione spal e delle barriques all’interno del magazzinonéiinzione sia della
caratteristiche del prodotto e del magazzino st¢sstelle iterazioni fra i due), sia dalla compigsgdel numero di
“readers”, ecc.) del sistema infrastrutturale nsags alla lettura.

(+) *+
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0 $3= -$3.,-$%$2- I, #!'88, -# 4148 /,4 #2 5- (' 88%4%$6
0 '$3+ -$3.,-$%2-1#$-1$3/3!--5 #A3$ -6 5- (' 8854 $6
o] '$-3 B -$3$..,-$$2-1 # $-1$-( --$4% 5(1323%000% ,!.133! " ##$@/!86
0 '$-3 & 188/33"-$(3$! 18/$2#-,$5-(  '8854$6
3& 1## 8 '#181,- /, , 3%$8% '1#/, ' 88%"$3! 2, $(/# 0% J13l--/# .$/,'33!-.$ 4%, 58%
.6
3& H# ‘#18,- [, 2# 43/-08,!'12, $2 .$$,418- $,-$128%.$(18-$,'.1$8%

8-1% .$,.$%$./-$5

" #1229%-/#1$'$I( -,

1$-18-6

(B) ™
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‘é} TUSCANIA SE e
~@® o @

2 1& &" 19 &% # * ['#O&'
E/18- 2'$- 3 4/3!1$33/8-# #! 3!'#$,2% 3$2#  --1#$8-$29!.133 8-,. #. 3I(- 33/-$3300 133 -12, 3
($ . $2933 8 ,.#. |I'#18$,-1(#,- .138%$8-! 58%$8-1 .$%$.!,-$ $2 0% ,! /- -$2 6
3 214 .$$.1,-5$2 05 1135 ((-$ 33$ W, S/, -( . .44, (358 .. # 5. 1,-$ $2 0%
!

$8I(/$- 8, .182#%--! 3! '#$,2%' 35 '# 214! . $2.$%2 .1$,%!.33 8-,.#. (3"3!18/22 188%4
1-1$3,-C #A (3"329!3)( 3$4133 $,-I# ,0$, 31 (35/-$3300 - #$.133 -12, 3($ .8 . #.$00
- 812 ,. $38%8-!

3%$8-,.#..133 (3"3 I-C #A 08, % -$8 -$84%$3"-$2,3 "$-%$4 .$
N 2838-#13 82 '$ .$% # 08,8/ 1%#2$,/133 837298,

#1482 "$#! S, # 0%5,$,!33 8/"37 29 %, 1 $,.$81,8"$3! " -1#2 [$2#!/8,. # -$8 -,
JH.2, 549885 3$8,.# (3"3.!$,$82, 3 8H#/-1# 1. $3 #- 1$2.$3258,$%2-4 $ O
5.-8-,.#6! 122 ,38% -#4#8 $ @/ 3% 3! $, # 03,%54!,(, 82 "$-15%, # -$,1029, ('6
N 4 #8413 8483/ .8/, 1#2- - 1 2 'I- 834 W /-1312 7,1 -$.138%8-

368 ,.# (3"3.1$,$82, 3! $,-# 22! # 312 ,1-$.133 (3"3 I-C#A 0% ..
(#,-$#13$,-1# 14 "$3$-; 1331 2 ' ,1,-$9#.C #118 -CH#I'#. -1.$.$448% #,5-#5.$-1 2, 3($
84$3/" -1 $,-#, 1,-1. 331 O$1,.1/-1,-$ ,.1$,$82, 31 .3%;.$$'311,-0%,! , @/ 18-
. -$(38/-,-$5!,. /868, $, (#. .$8 21(3B4#1 33" 1,-12 1G53 1,-#1$ 8581 $ S, #
-$4%

N ,2#(($#!38, 408,/

3$8,.# .% (3"38, ,-LI$L ($# $. (3"3,2 O #4148 $8/$ #'$.$34
# 3$8-,.#. (3"38, $,-1# 221291 (# 582, 3%,-1#'#"$3%-; # 8$8-152 'I-$-$43

(&) *+
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r e P £ INDICOD-ECR
@ TUSCANIA G-
>0 - @
+ ks
E/18- "O4/3!188l#! [, [-$3! 8%,-18% .$ 2$M 29 IHS #$ 1-12 8-$5-/$821'3 -12,3($ . $, 8 - B
8%8-1 8- 8/33:-12,3($ .-l .$88 $0$ ! .1$ .$414#8% /-1,-$ # &1/, 888! .$
(o H#lg ST 88816 S # 22 3- 2SS -5 8I'I# 3855208113 3 2 3%0

00$,!.1(3$ ((-$,133 8 0%
, 88!
.2914$1 "3$2- $33/( 3@/ 3!8%# 4
[22188%4 12 22 (- . [, "#-, 8213-

BH#: S, (#. .$$, # #13/-1-1413-$4 1
e e )
(3"3541.$ #(# 63 | #$2 /-

., 812$3%00#13 2 .$$2 8//, ' #$2 34!
(/311,98 $'$3$8/3 #2-9,, 3

#$,283! /,05,1.$$.-$$208 ! 13 23$00 0%
291$32 ' 1-1/-$3%00- 'H $ 8$8-1$.$ -

1,$2 8#/1,- "3$2- 3'# .- 'IM (185412

HE H-, [ $.1-$552-34 8I#$3! /942 #($8#
$48% ,.$.133 $3%% @18 . [ M/

$.1@/$4 2"$3 1,1/, - ( #$($, 3! /, 141,43
1318 3 (S .S (8 H-, 3 .S
|, # 131" 888"$3$-; . 4#; 821(3B14! 1$- (8!
3($2 8/33 @/318%"8 $3,I-CH#A (3"3

31§, # 05,8 /311188 11 .$8 8$0%
8H$31 2 $$2- ,13-(
131 3#1$, # 0%,$8% (($,(, 3$4133

$.$AHBS #- 12 H2$35# $I1$3 -#.$
($1838-1($; [, S, #8#/-1# 8 -CH#Hl
0$!,.18/38%- 9-'))CCC 88#A #()I2$8)

(/- 11 8#tl—1#- 1S, (#. $.1$,$#13 8.

343# (§,- .13,-C#A | @/133 29! 14
3% 2$ 3/ #$2081131$, # 0% ,$
-1 31$ # 05,58, #18 .98 $'$35.$.$
21885 3 ($8-52$ 154 . - /M 188141 #.1 $,
/3L1$32 $21 "#H#HIGISH . -$.141188
"2A 5%, @/ - #13%2 $,29%# 3!$, # 03.$
(35 - #$.133 8/"3729%,8#,, . -#, 8
/-$3%00 .$/,-(8/,8%,(3 '#.- 8128
354133 .$ #AL-$,(448 $323%1-1 $, 3! S,
13-( $./,8%- .925"8- 8/38%8!
8--1.$'88(($ -#4H8 3 $351H

1,08 1 33 '#$4 27P 185 $,84$82!/, - (8/3
3% @/18-$/3-5$ .14, 1884,1"11$, # -$

88, -#AHB --$ (3% 8! $-1#1$58 4 4%
A148% S, 1 $HS6 $M,, #"#18l- 83 $'#
(# ,-1.$ @/ 38 8% '# 2188 0%, 3!
B2 [ @/ /- #2939 [, 1,08,!.$
21130 61§ 34 129, , -/--$
SESHE R At
31-181.$ 828 3 'IM #$#1/-$35$, # 0% ,$
~$ @18 /3-$ ' H#I" $Y-,. $32 .$21/, $42
6 2,824 /- 3 8 #% 133 (- 20@/%
A $3H - 201 H (($L(1$2 .8 - #$ $,

L,-$$20$,1.133 ((I-- # $-1$3 -(
1#,8%-- 1@!,. | 441/- 3141 -
$9#.C#! 8 -C# 8/"# $38%8
. (,$'#2188 .$"/8$,1882912 $,4 3(13 /-1,
AL $2 $$2-8812,. 3 8. #
8144185 -11#1"88$5285.1385,(3 -(2
8/'37 29 $,
' 885'$3%- . "$3%- #1/, . "$ /,08,1 3-# 33
| 33$,-#, 133 8188 -('/M 188l '#18!,- !
$2 ,# 0%,1$ - 4. , @8 . I
UL 84S 3H#I$ - (
SERM A e e e
- 8$8-1 $2 ,#33'WHIH $$15S
L-12'$- BALS #(#  * %6
1,08, 8/ 182#%- 3/-1,-1 2914 (3% 8 #/-# !
2 $2$ 201" - L# "13] /,0$,$
WAL 1$2 '$" 1$,$5,1$ @/ 3% | #300 #!
1 (3$/1,-$83 3 808 /-$31'I# $3 /14

9!

'$
2 #!

$8%81 %, # -$4 1188, 1881#182 "$-$ -#
#2142 182 "¢ .-$  HALS #@H  +6
L8 /#2188 (# -/ 1,-! .$8' 8%0% ,!.133!

LS #352 8#/$#!'3 8- #$ 133 ((1-- .33 #$($, | 3,

(%) *+
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2.1 Le strutture numeriche GS1

3 $8-1 $$.1-$$208,1 #$82!/, 84S 1.$20$4$ #$.,-$$2# 85,(3A# M0 /,$ - $"33
1,$-:3 ($8-$29! "I.$ #1141 3/ (9%! 1,05 ,$

('#0&' "& !, $0".

"S- +-131/,$:2 #2$3$585,(3 # 1410 233 '3316 18, $.1-$$2-12, $ 3
53"3 #.1 -1 ["I#6 441 [,$-8/331 @/ 3 $1' 88 S #1211 #15, # 05, #11$,$-! 1-$3$ "4
131 "% 0$,$2 #2$3$ 291" 88, 188! #.5, 1 #0011 —/# -]
3 1$32.$2! 3# 88I(,- 29!,!(# -$8213$.1,-$$208,1/,$42 #4148 [, | 331 @/ -
# 8H-#! | H$201 8 - #E #- -
1%
. "G " & #1 G - <
| ” 1
Gl (- %& ; < /L. /!
* . 1 .=+ B & % e
Hl o+
"Q-# % & = ># " # #11 9"&
* . 1 = + R R 73 *
H-#
"Q# % & = > # " ##113 ?/<|
* 9] = + R R O
H#-1# B
"g.# 2= > # "## ?/<'
* . 1l = + R

('#0&' #&!# $,0".

33"3 2%, /"5 6 2,8!,-! 30%.!, $%520%5,! /1,342 | $@/$4 283! .$/.$-; W -$
4151,-$-; $8%29! /,0$,3% 3!(3%$62,3 8#/ /# ,/H#H$2 8-,.#. *2%#!

8-#/--1# 13 13 8I(/!,-!

"Q# % & = > SHiH+ $ % # ?/<|

("& ; | #1& " #.

3 ¥ $$.1-$$208 .13 8$,(3 '331-2,3/,(9'00 $88 .$ 2 9 2,8,-13 #2
28"$3%-; $, 33 'H-/# 13$313382'8  $0$,$, 288l

8#/-/1# 133 13 8I(/,-!

"8 -l -# "O-H# % & = >$"# -" » <

()
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@ TUSCANIA S5 @
(HO&' ) $&' ~! 19"
33"3,¥M$/3 88-.1-$$#5 6 44'# /% .$ .1L-$$205,!'# 1$ ,.¥4/3% .14 I 188!
[-$3%00- /,$2 - '"# 3$.1,-$$20$,!.$"..$ 5'#-/-- 3 3# G4%$-H6 33 82"' .$ #B#!/ |, #29%4% .!$
-5 'SF #$314 -$ 141 $1881#! /-$3$00 - HEIL-SP2#,H. - 11
3 (862
8-#/--1# .13 13 8!(/1,-!
"O-# % & = > ) $ & =
. Rss R,52TU*%6
('#0&' 1$" &0 --! 19",
UL #URLL ) GH L - #E-$3500 "$3IH /- $3!I'# $3 #8 #- 3$"33(($ 5% 18'$ /8-$ '#
33@/%$.% '331-$,'38-$2 288!--1 1226 $.!,-$3520%,! "HS".$ #,.HI1$5S 3 "3 I/#,
"31 88l- .1,-$$#5 6 E/I8- /W '# 1] B H228H# N HS4 A S -SSFS H#- 5.5/,
$, - LIt 8 #% 14#$82! 38/ 2 ,-1/-
8-#/--1# .13 13 8I(/1,-!
o sor m o . P
9-# % & > & /' (H%HE .
o Ll Lo el e ] o . R 4#$"$3IR.
2.2 Tag Data Standard
8-,. #. O 1/,8%8! .$,/1#0$,! &= "$- 29! #,$82! [,1,$2 /# $.1-$%$2-$4 =B
$3%.,$.$ 0%!,.! (,/, .'33' @/ 3% 4#; .$8 8%0%,! = $33%.,$.52-I( #3$!!=B $3%#.%$.%,/ #$ 8I1#$ 3%
#2882/, 2-1(#$ .$H. - . ($2.%2! O 8, 882%-131$, #0$,$8/3'#.- 312
# --1#$8-$29! $3'# ./--#!1$3 '#100
1380041 2 828 ($: 88I(, ' 38.0,-$ $20$,1.1330 % S /,$ 2 W2$38 13 ($8-529!
3 03!, .4#;8--82#$#!'3 (3"3# $-!/ , 133! #(,$000%$.,$ ) (3"3,13 ,. 5%, -3%
,.$2. 2#6,13'18!,1I3 @/ 3!'3 0%!,. 9 8! 3I( 3!
G (.-8, #8H8, 3!8123%29! -12,$29! 29! .$82%$'3%,, 3 8-#/--/# ,/H#$2 .1$2.$2% o
5,/ #$"$, #$ &="%$-6
32.820  O12'8 218(/
@& " $.1-$%52 3/,(9100 § 8#/-[# 141483 oK
™ e&'$ 2.,8,-1/, 3-/# | $2 21 $2%!,-1 1% - ( O $ @/, .$82#$$, # $3$4133%
$38"33((%)2,10%, !,- 518 '# -1 3#! AP . $82#% B, #!1 $3 133/,%-;2 ,8/ -
#1.3 133/,$;$" 33 6K
&" 1 # $,.$2 $3 '/,- .133 8#/-/1# ,/%H$2 13 @/ 3! -#S$, $3 '#!$88 0%!,. 3!
52 " 7'#1306 !. $,$0$ $32 .$2!#! 1#!1,0 5%-! #1141 216K
L& $,.$4%./ 3 0%!,. 291$.1-$%2 31/,$-;2 ! #2$3% $81#430$!$ 3/ (93! /1,03, &K
OA ! '&-- $.1-$$2 3 -$' 3($ .$#!#1,0 53 8-2AA! I'$,(/,$-6K
"& $0" $.1,-$%$2 3 8%,(3/,$;5'331-)2 #-,)'#. -6

-( O'88, #($8-##!83 /, .133129$4%.$%.1,-$ $2 0% ,!
"#3/,$;2.,8 -#5@/% 3! ./, 8I(/$- . /1,2 .$2! 81#$ 316K
"#33$.1,-$$2 0% ,!.133!'1,-$-; $8$29! ($/ #$.$29!! /,0%, 38K
"# 3/, 3 ($8-$29/K
s LS #,IHIK
"#$".$53$,.$4%/ 3%

()
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I 0%!,.1/-,-$ 8, #18 ,8"$3%.133 #|($8#0 $.1.1$2.$2% O ,'$8%8-1$ S, # -$4$$,-#,$2 8%
21 /311 448 1'#$2 .R$ -1#3 ,-132 " ,1,-18#$3!1.132 .$2% O #"#18l,
-1,,04 2" .-$,1$8%8-1$%, # -$4% -/ 3%

129$4%$.$%$.1,-$$20%,! '88, 188l#! $,- I(#-1,133 (21,13318!'"'$ 29!8I(/!

I

IIEEEEE|EEEREE

Trade ltem

Company Prefix

Reference

{ll 0000000123456

EPC Manager Number Trade ltem Serial Number
Reference

< GTIN >

(]

] 1
[ ] 1
H =
4 3

v \

(*)*+
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@' TUSCANIA S
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Esempio SGTIN 96
Company prefixa 9 decimali: i 96 bit sono partizionati come segue:
Segment2 Bit Digit Binary Note
Header 8 00110000 FISSO
FISSO (=single ship-
Filter Value 3 011 ping/consumer trade
item)
. FISSO = prefisso
Partit 3 011 . i
ik aziendale a 9 digit
Assegnato da Indi-
N cod, da 6 a 12 digit
Comp]f;‘;y Prel 30 |pa6a12 101111111000101000110101111011 (CompanY prefix +
Item reference =13
digit) — es. 9 digit
Da 7 a 1 digit (Com-
Item Refer- panY prefix + Iltem
innn 14 |Da7al 00000001111011 reference = 13 digit) —
es. 4 digit
Serial Number| 38 12 00000000000000000000000000000000000001 Esempio 1
Il numero finale € composto dalla somma (in sequenza) di:
Header Filter Value Partition Company Prefix
00110000. 011. 011 101111111000101000110101111011.
Iltem Reference Serial Number
00000001111011. 00000000000000000000000000000000000001

| punti “.” Servono solo come ausilio visivo, ovvero la somma di tutto =96 bit

# /3-HSH#S $ #0$,$ 4%$8%--! $3 8% CI" .$ $.$2. hitpJ/indicod-ecr.itiprodottiservizi/gsl-

epcglobal/epcglobal-networktm/

#8 -, # #9& "$ &760 | #,&C "9B&7 &
2.3 EPCglobal Inc. O

(3"3,2 O ?$-41,4#18,082"' .$3/2# ,.-.3 84%3/" | ,-$1,13%,8%!.$8,
J#.(3"3$33"8.13/,0%, I,- .133 (3 "3 1LC#A O !($. 3.0%,.13318/12 ' I-$
W #-#1 4 ,-$3 8/ $88%,! (3"3,2 O 8%443.1334# .$#/'$.$'8%#-$509,.! [-,-$ !
#.5-#$ .$ -12,3($16 29143 -#$ 1,1 2, #$ "/$82, 33 84$3/" .I$ '#-233%.$ 2 /,$20% NN
J1331$,-l# 221.138%8-1 (3" 3 I-C#A 0
3$4133 ,.$3!'3! #(,$000$,$ (3"3,0% ,3$5$, -3% ,.$2.2# 62 #$, 3.$/8,11

$'311,- 08,1 .1(3$ 8-,. #.
8108 #,$- #$.$-12, 3 (8!

O 1. $3'#2188 .$8-- 82#%$0$,! $ 81#4%$0% .$

(3"3.133! 0%!,.!

2Organismo internazional e che coordina la diflusiera corretta implementazione dello standard Gdiu di
100 paesi. Indicod-Ecr si propone di perseguirdifasione degli strumenti di raccordo tecnico imaustria e

gistribuzione secondo le specifche elaborate @lbvinternazionale da GS1.
Indicod-Ecr & una associazione di categoria seoppo di lucro che raggruppa 33mila aziende indilise

distributive operanti nel settore dei beni di lammsumo, su base volontaria.

()
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32,2-.$% (3"3 I-C#A 0613 8-, #. 08, 8-$84%$3/"-$ .33 /- 1-1# [ $8 -$-/-
$ #$21#2 .13 8829/8--8 ,8-$-/-! 129, 3( 75 62, +3"#-#$ $, 3#!- - /,$4'#8% - ,13
' 7,08,$ $,$84-841.133 /- 1148, / $2$31,1 S, 1,13 %%t | 3 -$4%-; . $ #$21#2
8, 8--1#8 WS $3" #-#S /-
(3"3,2 02,8/ 233"##1 8 8HS00H $3" #- #$ /- WSS H#I3 12,3 (S ,13
4881 .133118%(1,01 08!,. 35.1(3$/-1,-$
2.4 1" I$&' # "IC #' C

3 $!.$(#,-$#129!1(3%58,.#..133 (3" 31-C#A O 85, 883/-!,-1#7 37 #I (3"39
A$,$- /, ,-13312-/3 # 'W-7 3$27 2/$ .14 , M3B(-#3 - L IHSH] -/--!_3! 0%!,.! 5/-1 5!
#.$-#$.$-12, 3(316 291" #1028, $(#I'S $34# O#CH#I18 C# 1 /85,188 25, #/
. 33 ,-13312-/ 3 # 'W@-7 3%$27 3! 0%, 888, ,, 823#'3.%/8%,.133 18'12%$
29!-12,$29! (3"3 --#4#8 3%' 8%0%,!.!13 32@/%$8- .$3%2!,0!

, 88,0 .$-3122# (3"3,2 O ,,8#I"S, (#. .5 88%2/##! (35/-1,-3 3 , 3% 3 ' 88%"$3%

- .$/-$3500#! 31 812$ $29! (3”380 188 #1 "3%(-$ . 2@/$8-#! 352!,01) /- #3000$,$. 33! 0$!,
1 #,$H$2$.$-12, 3 ($

$88%.1.5 (3"31$,2#(($#13 84$3/" $812$$201.133 (3”3 -CHA#7 37 # $,
. 2913 0%!,.1/-1,-$' 88, "I$2%#!.$8- L H(3"3%L '#-$

25 $"%%&

8#/-1# 133 (3"3 -CH#A O 18- 84$3/"- " (#,-$#/, "$I,-1$ # -$4 8$2/# 8%
33$,-#, 29! 33181#, .133 0$l,. /-1 | 1,08, 3% .$ 852/#100 8, ($; '#4$8-,1331  812$$29!
12,8291 3 $,1.$2 ,2$3$#! 31 185(1,0! I3 /- 1-$.$#-((HW'S, # 05,52, $.,0535!3 ' 88%"$3$-;

- .33 (3"3 -CHA O .$82 "S#!I1#2/'H#IS$, # 03 $#I3-$4! 3 31 #,80%,$2 #2$3%

(3% ((-$ 4%$!,--$,!33 8/"3729 8,

26 ")&C
(3"3 /"3%2 3$27 -#$( $-1'5 6 | #18' ,8"$3!.133 .1 $,$0$,!.133! --/ 3% 3%, I (/$.
8/33 '#$4 27 '#3 (3"3 I-C#A O
. (($ 188!'#141., 29!

($'#.- 83@/3'1 "8 /,-( O#3#$$33( ©8/332,108,! "#$.52#,!
$,1@/$4 2"$31,-13 "#18,0K
$32 .8/ -#141,($, # - 133! . 3%-;"1#" #2141 33 #$ 03, .$8"$3%-0%,!.1$-(
'#181,-$ 8/$'# . —-$ 2@/$8- -$K
/13! 0$!,.! 29!/-$3%00, 3 -12,3($ . "8- 8/8-,. #. O 2 1,$29%, #4148
/,2'( .$$, # 0$,!312#--1#$8$29! .13 3-12,3($!1$8/$",1$2%K
$3-( O ,,#($8#$.-$'#8,3% 83 ,- $2.$2%. $$.1,-55208,! .1$#%. -$2852 !
($; 4498112 ,3 /312 .$21 " ##
~-$4%-.$1./20% NS, # 0$,!.1$2 ,8/ - #$ 8/33 -12, 3 ($

(3"3  2,$/ 34 ##"# ($#, # @/18-133,11 (/5. $,2, #$-; 331, # -$418/ 33

#4427

* Gli Hardware Action Group sviluppano le specificteniche per le principali componenti hardware
del’EPCglobal Networ® (es. tags e lettori). | Software Action Group distono le specifiche tecniche di

5sistema: I Application Level Event; I'Object Namir®gervice; gli EPC Information Service, ecc.
| Business Action Group sono composti da azierslka goroduzione e della distribuzione, che intercdoni-

lizzare la tecnologia EPCglobal Netw@rk con I' obiettivo di identificare le esigenze awiali e condividere
business case per ottimizzare la supply chain.
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2.7 /HO&' ID#'<* # # | 9% & 1&'
38%8-1 $, # -$4 (3"3 I-C#A O 85" 8 8/33 ' 88%"$3%-;.$$.1,-$52#'$, . 81'3%211. 1 $2
2131 1#2$ 4%$!--1,133 8/"3729%, 3$!33 .$'33- 233 $, 338%,(3/%;.54!,. $ 32,
8/ -#! $,3! E/'8 4$8%,!1 "$3%-- .33 8 82$0%,.133 -12,3($ .2,3!'$, #8H#/- 1#118%
8-1,-$"# 312 /,$2 0% ,$.$#!-113Q 312-# ,$2 #l2- 1 O
4%$8%,!.$ (3"3184%,23-.33 -12, 3( $ $-$ 3 8#/-/# .33 (3"3I-C#A O 1-31#
2/$3 8/ $'311,-08,!,,.$1,.1,3./," #-$2 3# - -12,3($2 ,J. /, 8128 %2 0$!,
#,$-#%$21 .$-12, 3($ | '#41.1 3 ' 88%"$3%- .$/-$3%$00#! @/38% 8% 100 '#!- .$ 2@/$8% #!$2 .$2%
O 2918, 33"81.138/ /,0%, |-
31-C#A8%2 '1.$28@/'2 "' ,\,-$ .. |, -3%
32-# ,$2 # /2- ] o)
781 5-(1# 1% 06
O $.3IC#!
$82 AHT7 #4$2185 6
O, #-$, WAR185 6
CIME S "HS # (0]
324 ,$2 #./2- 11/, 829! .$,/#0$ 113414831 '# 3%$.1,-$$208,1 . $-/-$(3% ( (-$
$8%2$ 4$!,--$,133 8/"37 29 $, # $-! -12, 3($ .
8-#/-I# 8- ,.#..138%8-1 .$%.1,-$ $20$, 12 ,8$8- $,
- 1,2 .$2! 05 O $.1,-$$46 291$.1,-$$2 $, . /,$42 1. $,. $$./3 (,$8%,(3 (
(- K
[, $3-1# 3/12912 ,81,-1/, 3-/# 1 $2 21)! $23!,-1 .15 - ( 0% @, .$82#%%, # $
3$4133$.$$" 33 (($)2, 0%, !,- 5!18 2 ,8!,- I3 #!.%.$.$82#% $, #! $3 *133/,%-2,
8/ -#1.3 .133/,$:$"336
c-!,
781 444 $38%8-! .$ $.1,-$$20% ! 1"8- 8/$ -( 8/$ @/3%1 ! #$00- $3 2 .$2!
O "3$2-$ $'331- 2 335 18%,( 3! #! #1011, $#1 . 1#
0 'D&
337%.$3$,-1(#0$,! $.31C# .13 8# - .$ #29%- /% # $.14%521 . B1.$8$8-1$$, # -$4%
18$8-1,-$ 38/ 2 '$- '#%$,2$ 3 1 #$21414#! $ . $ ..331 ,-$ 3%!-,-$5!8 ..14%216 L$,-I(# #!

(3% 8-188% ,!33! "3%2 0% ,$ !,-#'#$8! 441# 2  AW-$H!I S .-$ . (#100$ S, $, # 03,3 .$#2 188 (# O$!
33 882%0% ,$.$A!7 /8%,1884#/318 , (# $29! !#.,80$.,$%.-%

3$.3CH#($2/,#/3 ,.1-3!,33183 0$,$ $ @ ,-'#!-1.$
#$214141318!(, 303 ,$. $3!-#$ . .$8#%"/$ -$,133 09%!,.K
2 ,#33#!13'$, # 0$,$#$214/-152, /,0%,$ $ $3# .$13%%, 0% ,!.133! 3I--/#! ./'3$2 - $ (

(#(0$,!.1$. -$ 122 6K

| #$00 #13!'$, # 0$,$8/.-"8! 08!,. 3K

13" # #1318, # 05 S#$214/1 ##$229!. 1S 2 -1/-$2,3($29! "3$2 -$413 2 3% "/#! ( ($#
... $8%8-1$ "3$2-$4% 0$!,. 3%

® L’'Electronic Product Cod® & un codice che identifica in maniera univocaretividuale ogni elemento della
upply chain.

§II termine Global Trade Item Number (GTIN) indidacodice GS1 assegnato alle unita consumatorga uni

imballo (o trade unit) o unita logistiche ovverdudte le unitd commerciali sulle quali & possilbiéeuperare

inform azioni predefinite, utili per tutte le opd@ai commerciali.

® RFID device sono i lettori mobili, i varchi, itteri fissi, le Sstampanti.
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0A1& /") ( 6
2118 $824H7 WAS2!18 (/$. $8 $8-1$ P, # -$2% ,13 '#2188 .$ 323%000%,! . 133!
$, # 0%.,$9, #1-15 ,-1#,1-6 #!13-$4! 2$82/, (- $.1,-$%2- . /,2.%2! O 38 #/318%%
3 @/'133 .13 5 % !78!6 $3@/3! $,.$#500 $2 '/-# S #-! 3 $,1.$323%00#! 3" ($
0 882%-1 ./, #S - 85 CI" ,3(], -1 3Q '#,. .32.%2! O #18-$-/$82! /,
$,.$#$00 CI"5 /, 6.41#%$8%., -/-13!1'$ , # 03 ,$#3-$4! @/'3'33!- 233 ((!--
/- @8- "#!--1.$$ (008, #! /,Q, #! @/ 5. 5.-5%, #- 'SF.$ @/,- 8#!"!'88% "$3!
#18/%-( " 85 8/$88.( 35 ((-$
omgl# "y (.
$-#-- $#$8#8! B, # -$4!129!#1($8-#, 3! $, # 05 ,$#!13-%4! $8%,(3% (($!2,8!,- , 3 82
"$ . $@/'8-!$, #035,5-# $'#-,1#2 #23$3 $ -#41#8 $38%$8-! (3"3 I-C #A 0]
35 .- A4 31$, # 03 $HI($B4 1S 8, 8..$4%8!,1331 8I(/1,§ 2 -I( #S!
--$2 - $ #0$,$29!,,2 "%, ,132#8 .133 4%- 33 #TIRLO |, 13 'H ., -
$185,% .- .$82.10 ,/'%# .$3- 122
#,82-%,3 - $, #0$,529!12 "%, ,1I32 #8 .13314%- .! 33 #1410 $.,-$%2- @/3%

3 (.$2,8( 122

28 " 0& 98WH& #
38$8!1 (3"3 I-C#A O 2.,8,-13Q%.1,-6$208 1 §, #1-| # $-1 $3 84 $0$ "?12- $,( #4A%2!

5 6 |/, #($8# (3"3!29!843(! /,0 3% ,3(9'$ 5 $ | #4$21618/3 3
"8l .132 .$2! O #$214/- 531 8/3-(.3#!.1#6 #£$82! 3 $..3IC #1 58 -C #! '1# # 22 (34!
H#20MASH! | $3HH#! .S #5214/ . S #1.1#)31- #$6 3$,.$#$00 133, # -$, W4A$215 444

84 32 34! - 6 8/3 @/ 3! #$8%. , 31$, # 05 ,$#I3-$41 3'# . -
O 441 $32.$21$.1,-$$2-54 |-/-$$.-$# S(/#. ,-$$3'# .- 8, #I($8#-$'#188 $ 8% 432

3$5 6233(-$3VI" (,$43- 293! 03! A HE 2.83-#1%.-% ($# S #,, 2 331(#
8% $.-"8!! 81(3% '#-#$8, "$3%--$ (18-$#! . $#!-- 121 (,$-$ .$2 "$!,- 133! $, #
0% .,%

,$,1$33%,(/ (($.$ #A/'5978%23 #Al' ((''#32/,$20%,!# $-1CI"61/-$3$00 - I
J82#BAM -/-$ S . S HI3-$4% $'#. S @/35.18'$S /[ #$ O ##$ 2H-$$2- $.1-$%2-%4 .13
3--#15 O 3--#16 3 -1 -/# ,,2973 ' 8%0%,!.13 Sl-#N)#! #2919 $,4%$- 3 @/#7 5%,-1#
#(0$,6 ,3# 3 (. $-# 22% # $3--#$13! "3$20$,$29!'$,-,., 22L.% 1$.-$

O # $!13 #!-
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2.9 Sistemi di localizzazione e Privacy

348, .$@/8 2'$-3 48,184 - @/'8
8$,$.$2, 3% 29!.$2 41#(1,0

8$8-1$ .$ 323500 05 ,! $, ' #-$2 3#! '# #$
34 #-$4 1'/"3$2 .133$,.$48./ ',(, $,4$
44100 13 #- 1- 1$.-$'8, 3%

' 88$"$3%- .5 S H## S, -$ 3 88 |,
18-, , ' 291 '1#3188%-;

$ #$'SF #1@/,$31(-$ 33$'$!( ! 33 '#
(I# , $,'#% 3/( 3$.1,-$$2"$3%-;13 #
S ($#1-1/, ,2- #$81- 133 '#$4
'88, 2,$/#$3 $#(($ 138((- 3
2 ,8%.1# #1291 31 1-$29!1--1 ' 88%4! /-$3$00
8, 188l#!3!--1 . $8-,0 8/ $2%!,-!'# #! 350
' 29$-$ #$ $, 3# 8, 31(-$332' 2%
#10$ 8! '1# 31, 3$85.$ W2 - 2 1188,
 I3-HS #1 81 #$(/ #. 3 8$2/#100 .13 # -
.$323$00 0 ,!

3% #1220 08, #$(/# 3 $,$-/#$0008$ !
0% ! E/I8- 83(,$$2 29!$3-$ #1 (($#!#
$1881#! $-#-$8,0 41%,13 2 ,8'4 3100
E/18-$ "#14%$ 21,,$ 8, 8 $2%!,-$ ''# 2 '#1.1#!
33.$/8%,.$@/'8- $ .$-12, 3($!

,-$3 @18-$,1.134#- - 1$.$'148
#3/$2 823 333# .0$,'$ 3#( 82
@18 2'$-3 854/3! #$#!/, @/ .# 8/(35
#--1- 5. S8, 3%

CHAL 21 8# — 201 8I$#121,$---$

21.18'$ 3-2,3($ #.$ #1@/,0
12218884 I-1 8# ,, #$20$ 13!, #1(1,1#3

2.9.1 L’'ordinamento comunitario

38--#.133 (1323%000%,! 2/8 .13 8/
31($83 -$4 8123 $2

4% ,,8 -1$38l--#12 '#],. -12,3($
[3-6$ -1'$.$" #-$2 3#! --1,0$ !

1 $'3$2 05,5 .$ 2#--1# '#8 31 182$3'$,
318$(1,0 .$/, $,-#4),- -1'18-$4 $, @/18- 8!

8-- '$F 4 3-18--3%,1- 29!/, .I(/ -
8$8-1$$, . 29! @/18-$, , #$8/3-$, 3I8$4S$ I
L /231 S HI(3"BSIHS HI" S, 3H
8-188 -I' 'IM /(1. 43, "% @8,/ 4!
0$,!8 81,$"$3!

S LU# 1S, A1 /- 8188 132 #8 .
#4148 31-12, 3 ($!.133$, # 0$,!1.133
3'HS S#/\- W # # 1 @181 -$29
NS -$ '8, 38 -I(# - 8/22188%4 I,-1.3
E/18 $#1-$4! #,$82 , $'#$,2$$ (1, 3$8/3
$, S $'H-10$,!.1$.-$'#8, 3%

13 %% 8%2 '$!/, /3 4S#'88 4 ,$2,3
1$.-$'1#8 , 3813 '#-10$,.133 #$4 27 !
$ WM 2#3,-,$./, #/(31-0$,18

331-12,3($ .$ '#-$23#18, 8-

29! 132 #8 .13 %%= 9 -I,/- 2$,@/! C #A89"

- H#H# ' $290-12, 3($ 1'#$4 27 #4 'S F 22
2/8 133 3# "3%2"$3%-; $,/# 852" $.133 4%
-"$31,-1 3 @/!8-$,!18/33! - -$29! .$ 8$2/#!00 1 #$8 1
- .$'#8,18/3'8- .$34# 213, "$,-$ 1"3$2%
(#!88%4 .$ /8% ,!.133!-12, 3 ($! .$ (132 3%0 003 .,'#$

22$"$3%-;
27%$,285.$ ,2- .$8--$40%,!.1$.$8 8%-% 4% 29!
$ / #9$ .133 #! '#!8-"$38- /--43% "$8(, 8 I'#]

(L4 31,-1 1% 8$8-1$.$ (1323%0008 ! , '8
0#!/,1 $221 0% ,!.$8#41(3$,0
C# $3#! 4414 33 ' 88$"$3%-;.$ 2#1 #1.133
#0$,$8/$2 "#- |,-$#%$314 -$.5.$8 85-$4%
- 1- 1$.-$'#8 , 3% #4148 31-12, 3 (§!

1",29!.-$

5 21#-$ .$8 85-$4F5 29! 12 "#- [, .$ $2%3! $,.$4%
$(/# @N18-1-12, 3($1#"#8,-- .33'8 8%"$3%-;
@/,- 8% 1352 - $3'#"3! 133 '#$4 27 2, 188
(3% 8L, L L # - ™2 8-$-/$
3
81-$ (1% 35 #1438 . 33 , # -$4 4%(),-! $, -1 .$
4% S #I(3HS00#! 32/,1-12, 3($! /-$3$00 -1 .  $8$8$
$ #13-$4 1,11 33 "$- "3$2-$4 3 ($8-$2
1233 3- #1214 ,,1$,@/ #"$3!'$, /, @/ #
I 2#$, 8 .$8H$!1-08, 18-- ((I- (3%
8%-1$, @181 -12,3 (%! $, -$ 9, - ! #(1#
— #
133 ,# -$4 4#™1" /- #1( 3#!3/-$3$00 . $@/18-$
313$" - 2$4$3$ 1 '1# $3 . $#$-- 33 '#$4 27
83 --I3#! $ .$#$-$ ,. 1,-3%.133 '#8, 33
42,3 (80 21, . 381 (/$. W, $,.4
3$/3-$%,,$%, -#S S-#--1-.1$.-$' I#8 , 3%
2 /,$20% !
LI#"#18l-- .33 $#l-$4 &1):=) 8/33 '# -10$
3 $#-$4 &H)==) .13 1.$21"#! &&+
3 '#$4 2718, 8 -1#12I'$-1 33$,-1%, .13, 8# .$2!
1,08, .133 $#1-$4 %%)1B) 8/3313" #0 $ !
381-#1.13312 /,$2 03 ,$ 131-# ,$29!
'12$$2 8/33!-12, 3 ($!
(- . $,-1#1881 /3-$ 1-1.133  $88% 11/ #
2/1$9, '#-12% - 18-S - #$.13 8- #I¥&,

(&) *+



EPClab ®

AL UNBL £= INDICOD-ECR
té‘?’ TUSCANIA S
) @
"$l-$4 .$-3$$,2 ,#S % 3 818/# .$/,. 2/1,- 291" -188! $,-I(# #!3 $#1-$4 %%)1B ) #13
$4 1-133-12,3(% .138 $'- 83 3 '#%$4 27
1$,.$2 08 ,$! #8! . $C #A89'14$.1,0$, 3, 12188%-; .$ . -#1.1$'H (# $.$ /-#( 3, -
0$,!.$82$'3%, ,-$3 -#$ '#-$# .33 '#( 1-0$,1 2 8#/0$ ! I(3$ "#-$ . , @8- -$2 8%
$,814#$821 $3 '# 441.$!,- 13, 8# #,-15& #0 %%16 29! , 3$00! (3% ,13 8!(/1,-1 8 - -
#(#
2.9.2 | provvedimento del Garante (9 marzo 2005)
3'#$ '88 4 ,-$ #$81-- ./, #1(31,-0 $,I'SF 812$$2 8/33! -12, 3($!.$323%000% ,!1#"
HI8l-- . 3'#HA441.$)- 13 # 1S, -HS$ $/-$3$00 .!133! GI-$29!--! $,-133$(!,-$H 5 .6
82' 13'#441$!- | - $3& #0 %%l | @/133 .$  #$#! .13313$,11 (/1$. "# [, $'$ I(
1331-12, 3($! #.$ #1@/1,0 ,13#$8'1-- .1$ #$,2$$.1--$.3 .$211 $,'#-$2 3#! 133 138" .I$
S$H$-$ . 1-3$1.133 .$(,$-; /(3% $,-1#!88 -$
3 #,-1.1,@" (#,0% .1(3%$,-1#188-$"#! 82#$41 32/,1'#$ ! $8/#129!1 .14 | 188141 "# -l
. 23# 29185 44 3(, .$-12,$29! ,.-18/33 K G238V 29! 3 $,!.$2,8!,-$#! . - #$ |
W #$ .S H.$8 #H#] .$8 85-$4F H-$$, 2 , #$ 33, # -$4 B, 4SS .$/13 1. -$ '8,
3%$H
3#1(31,- ./,@#%$29% 32/,$'#%$,2$'$ .1 $.3 .$2113%$2 ,-18/3%00 33%,-1#, .$8 $8!1$29!
8#/-$, 3 -12,3($ #.$ #@/0
3$'#%$,2$'$ 8,
3'#$,2$'$ .$,12188%-;
3'#$,2$'$ .$352!$-;
3'#$,2$'$ .$ $, 3% ! @/ 3%-;
3'#$,2$'$ .$'# "' #0$ , 3%-;
3'#%$,2$'$ .$.9(,$-;
3'#441$1,- #$29% $, 3+#! (3% ""3H(9%! 3! 2,$0$,$.13#-- 1- 1$.-$'# 100 .$
12, 3($ . E/N8-$8,
"3 .$%, # -H4
8,8
, #$29% -$ B, 3#! (35 "3H(9$ 2#%2 .13 -$-3#!.13#-- |-
$$20$,! 3(#,1.$#--1,-$2 2111, .$%$,.$2,-$3 '8%0%,! (I (# $2 .$ '8 !
(- 441 11/ -$2 3 /8$3% .$8-#/ L-$131-# ,$2$4 3-$ .1$,$#!1$3'# $3 3 ' 48,

3%-;.133%,-1#188 - K

. 0% ,!.133! $8/#!.$ 8%2/#!100 K

13108 ,! .1I$ 8 ((I--$ /- #$00-$ 2 'Sl 'I# 0$,! . $#--1-8/33 "8 .%$2 '$-$ 88!
(,$1.133! $8H#/0$ ,$$" #-$-1

#-$2 3#1$"'#-,09,, $, $,13!.$8 8%0% ,$ #13-$4! 33
$8--$4 0% ,!! 33 #$ 0$,!.!133!1-$29!--! 8! 2, 3 @/353%,-1#!188- . 4#!"™I" W #$/ 4!
# (#1211 (14 31,-131-$291-- . 3 I,- 133 2@/%$8- .I3'#.-- 8/ 2/$1"
1 8_
'$,- 8--2/-,1 .$ $2#29% G29!'/M 188l#! 188 83 $,28%12210$,3% '#2 #
4 -11($/8-$ $2 -1 18%(!,0! -/-13 .133 8 3/-! A331'#8 1 §, 8-#1- L0 3'#3$,2$$ .$ "#
"#0$, 3% |, I3#S( # 8 #$8'1-- .133 .$(,$; 133 $,-1#188 - H
3-18- 2 '3l- .I3'#44!.$!,- '/M 188l#! 2 ,8 13-- @/'8- $,.$#3$00
9--' ))ICCC (#,-I'#$4 27 $)(# ,-). 2?28< U % &:&*

2.9.3 Il problema della privacy negli ambitidiapp licazioni logistiche

, @8- "#(# 8%$,-,., ,3%00#! 3! . 3%-; ' #I( 3 1,-#1 3 .$82$'3%, 8/3 #-- |- 1%
.-$'1#8,3%$,133 "$- .$ "3$20% ,$3 ($8-$2 9!
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3! ,3%8%.1411884#!12 ,. - .$8-$,(/!,. $,$0 $3!,-1(3% "$-$29!,, '#18/ , 32/, #-- I -
J$.-$'1#8, 3% '#29)'# (--$ 3 $,!.$! -/ #!$3 #2288 1,- .S ((-$!'#. -3

/-$ (3% 3-#$ $,4121'#18/ , [, -#-1,- .1$ .-$'#8,3%!1.82 .8/(/,0 1$"' #-,-18 - 3%, #!
(3% ""3$(0$29! .4 , 188! #$8'1- -

$I1($;'#3- 1I3# 3 2913112, 3($.$32 3%000%,'88, 88/ #!'$, @/18- '#-$2 3 #! 8!I-- #!

, 8,183 $-#(($ .1$ (003%,$ 44!, ( # $-13"8%0%,!.$-( -$4% 8/(3% 88--5'3 3!--
2 ##133% 1314 - #$ 1226 8% ',!/(/3!,-! 3 @/! 8$,0.132,#33 .$8-,0 .1$34#-#% ! 8% 2

, 8210 . $@/3!.91,.1,-18% /-$3%00,. /,' #-$2 3#! 88l- 33# $3-#22% |,- .133 88!-- 1@/$4 ##;
3 #22% - .13 .$1.1-1 8188 --#4#8 3 323%000%, ./(3% 88!-- %, --$1./,@""'8 8%"$3!

B-#H#! $8-,0 ,29!13 '#- 1$34#-# $ 12, 3 3 $35, $.$88%%4% .52 ,- # 33
133 --$4%-; .1$ 34 #-#%$'88, !88l#! $,8-33 -$ 83-,- '#14$ 22#. 2, 31 #"#181,-,0! 8 $,.23%
0%,.3% , ,2,0.35@/'8- 8%1.%$ # ,-!. [, 4$30%,.133 #$4 27

2.10 Wi-Fi e salute

#(,$000%,! ,.$3!'"#3 ,$-;5vD69 '/ "3$2-/,.2/,-.3-$-3 G '$13I--# (, !
-$2$183/-1'/""3$2 H 29! # ,- $#$829%.13V $ $!.133! 3-#! ,.!

VD -/--4% % $, @/18- . 2/!,- 29!, 21/, '#4 #131.1(3$! --$,2$43$.13V$ $ 8/33
83/-1.133 ''30%,!129144414%$2%, @/!18-1 # -$

12,. $#%$8/3--$ .133 8-/.$ '/"™3%2 - (% A3 %%= GW$3 83 ! I-- 1$2 '$131-# (| 1-$2$
#.$ #@N"0,--18-1/, /- 133 " W4 2 ##) 3I(- "M 3318 8%0%,! 2 '$.$
$,-1,8%-; 3- 1314 - 29!, .8, #I'3%52-$.3 3%,./8#% 3%$4133 2 #2$3H

, 3% $3 $,$8-1# .133 3/-19 44%- '#! 88 $3 I,# 0%,3'.$ ,#33 .1331 3--$! 5 6 $3
(- X 3112 '$131-# (,-$2%5 6 X 3'# (- .33 ./#- #9%,, 314#! 3%500- .330Q 8-%
- #E$S#.$ 519 21 "$--$4 30Q%$8- $-/0% ,! '#188 $3 S/, 8H/-I1# 'HA3-# 1$.-$

82%!,-$$2% 3 8-$ .!1$#$829$8 ,$-#3!3Q%. ¢, # 03 ,! $2%--.$,$ # $-!1'/"3%2 0% ,$

# (($#$9% # 0$,$8/33 #( I,- 852 ,8%( 3% 3 3!-/# .133 33l(- 33%$A
9--' N304 2 1# $)Y. -H3N( D34 #$)"33-)% %+ ) )9-3) )33 - 9-Z %&,
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3 #.# 1 $--1&
3.1 Introduzione
3-#$! .5.% #@/127 1,-$%$2-$,6 #$82! ./, -12,3 ($ 29! ' 11 $ 2@/$8%#! /-
$2 1. -$'#3%$.0,-$$208,1.$ ((-$! "#8 1 33%,-1#, .$/,8581 $, # -$2 810 3 /8$3%
S, H®-#
#.$ $.1-$$208,!,,1/, 83-12,3($ 852 ' ,1.$/,41,-(3% .$' 88%"$3$ "3$2 0$,$ 29!
8 0%, .33 #!(3!,-0$,.1(3% 22!188% 33 $ 1-$$20$,1.1331 142$
/-$3$00 .$/, 83/0%,1-12, 3($2 #.$ #! @/,0 2 ,81,-1 $#$2 , 8211/, '3 3%-.$ (( -$2,
Aty Ll #5295 3 4$8%"$3%-; --$2 133! 1-$291--1 529! @/%,.$' 88, 4!,$#! 31! | 29! 8!
'8l 33%,-1#, N(35$"335.1$'# . -$6 | ! , 81,8$"$3! 33 413 2$-.$#,8508,1.133 ((! - #$8!- 3
3l-#1 5'1#297 ,, .141188I#! 2@/$8%- /, $ ( $,! # $,4121 41 #5214 /- |, 8!(, 3! 29!
H# (S, #$6
3.2 L’architettura di un sistema RFId

1331 8/13$,!1 1881,0$ 3$ /, 8$8-1 . | 829! -$00"$3!' $, /1 (#,.$8 - 8$8-1 $ $32/$#/ 3 | #$81-$
4 1-1@/'133 .$SH'"#S$H! L I3"##1 5. -$#!3 -$4% 33 $.1-$$20%,1 /- -$2 .1$'# . --$

38%8-1 .$ 2@/$8%0%5,! .1$.-$12 8-$-/%- . [, #21-# 81--$- #! 5#! . I#  # 821446 1 . / , -(5
#,8" #6233 2- 8/33Q/,%; 3($8-%2 . $.!, SE2# S, (#. B2 [ B2# # 3# 2,3/8 $3% .$ ,
-,,182 "$,.8%8!(,3% ./13-$ #.3 #@/!,0 K .@/%,.%,,9 3185(1,0 .$ ""$, #! $8%2 -l
3'# .-/, 3--#1 --$2 52 18/221.1,1328 J$"#2.6 W@/ ,- #$(/# 313" #03% ! 1%
51 ,12188#S 4H!I'$S-- #18 -C#H!.1.$2 - 33 #223- 1. 33 (18$,1.133'$, # 0%, $'#4!

,$1,-$. 331 $,-# (0$,5.1$ - (

SISTEMA DI ACQUISIZIONE DATI

ANTENNA

e SISTEMA DI ELABORAZIONE DATI

[ (mﬁ' . * \ ENERE
. \"’

&)

ANTENNA

$'& -;,& 9%#HE H $--1.&

3 (1$32 ' ,1,-1291 "3%2- ./, ((!- '8, 2,8,-13 8/ $.1,-$ $2 0% ! 81,0
32/,233( - 2,-- .$#- # $-! 308, 4% $/,8I(,31#.$ 141-/31,-1 $, #$8' 8- A,
2 . #%924/- . [, 8-0% ,!1#! -

cELIS3-(12 8- N13ILS . 1,-3% 3 ,-,, 1$329%" ,-1,/-$ 88%!!. /,
8/"#- $8%2 5.1-- $,376.$'1.1,-1. . 414! ##;2332- 18,291 . 8#;$'$I(- $3-(

()



$'#-,-1,-#1291 $,29]'88 441$#! 3
8%,- ,$00-$ 33 8188 #@/!,0
"HH#1$3- (8], 8'l# $2$! - 3352 '1# 8' 8
D08, 3$6--1 L 1314- (/.(, !

80 8/ $28I-11,-1 '$ . $,(3"#!131.$1,
L- | 8" #.$,- 33 '#$2 3# "3$20$ ! .
#1($,1.$8 08 . $##.$#1238l(, 3. 33

1328 .13-

EPClab ®

= e 4 £= INDICOD-ECR
@ TUSCANIA SB e
=@ e perof @1
2/, R20,!'# -(! ,-,, @/'8$.4, 88 I#1
(@8 \@/$3$"4#5 | 3- #($3 "8 $, -  ,29183
-# -3 #1@/',0 1.$ -- #1181 $3 - ($33)( ($"$3!
14 $33/$,#12,$33# 81,31/, #($ ! $
8%,$.133/,%-; 3($8-$2 . #22%#! 33# .$ 1,83,
84 3! 2, #-3$2 3# #SHS!- 343/!. 133
$8-,0 # -, 1-( ,(L,'# 3183 82% . $#.$0%

1.$@/181 ,-1,,11829! -$00"$312 1/, 2, '$ +%> 8% $, 41#-$2 3129!'$, #3$00 ,- 3!
Ricetrasmettitore Transponder
Dali do inviare
al tronsponder CA il
Antenna R/T
Vi
e um
Dati ricevuti
_daltronsponder !
$'& 2 -1 & 19 &% # &"& #9" 1$ %& (

3.3 Possibili classificazioni dei sistemi RFId

L 2#-H$8-$2 3 $'#-,-1'# S 8-S

'88, $.1,-$$2#1-# $(3$.$#,8 W
C18& &)

84 3(W I (-.32"

1&/ -, &)

1&/ &11)
# " #.

(0$ ,!.13 31- #16
V(L3S - (8" H#-, #2LH.$ -$2 333

$,-1## (0% ,!.1331--#1,133 8-188 -I' ,,
#!$,.$#$00 - 8!3!--$4 !,-1. 3 3I-- #!

3#132,21- $$.1-$$208,! 3!-12, 3 (9!

H.1$85,( 3% (-
1212, 3($! /31,-.$8 ,$"$3$ '# "$3$- #!
Vs & g1 % 3# Vs, )

o www.wi-fi.org — WI-FI Alliance
19 \www. zigbee. org — Zigbee Alliance

,,'888l., /, 38!,-08 ! '# #$ -/~ 3
13-4 (,1-$2 !

$2##, [, "-#$ $32/$2 '$- 1 35 1,-
,,$3 /3 .$#$21# 8$88%,!.138!(, 3K

' 8881, /, 8#(1,-1.$ 38 1,-0%,1'# #$
L@N8, $ (#. .$#81-1#$

#5310 3#1./1-$ 3 ($.$-($.412! /,08,,

.13 351,-08,1.13-(!$,"8! @/18- 2# $-1#$ 8%
'-1,0 #$29%!8- 'l 3! 'I# 0% ,$

188 .33 ,-l,, .I3#!.1#K

#!1 83 1,-1$3 $2# #2188 #!

18, .--$.$/, #8I-$ #'#
38!(,3!,29!8!,,8, $-H##(-$.3#!
83 @/,. 8, $#8,132 "' .$$,-1##

8%, @/$,.$./! '$F -( 1# #4,.8$,133 0 , .9
-4 H$82 , 3/, 2,3 3# 1. (/, .$!88% '/M 188!
$#.$ #1@,0 8/"#-, 29! @/'133 .$G32 3%00 0%

$'# 21885 .$$..,-$$20%,!'!) 323%000%,!'8

1 www. uwbforum.org — Ultra Wide Band Forum
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(5 -12,3($ 9 2#--1#3$8-$29! '12/3%#% '# @/ - 2,241 31 24# --1#$8-$29! .$ 28 22/#-! 00 !
2 '#-/# 138%8-1 .$3233000%,!'! @/%$,.% 2 2##1 2, 82#3 ' 1-- 1 -1'1¢ 2 3#3 133118 $(!,0!
8'12% $29!

1 km
Telecomunicazimie T
1num -1
©
N 10
%‘ m Localizzazione Wi-Fi
S
o
® 1m
10 cm
1cm
Spazi Semi Urbani Edifici Stanze Oggetti
Aperti urbani
/$"& 3 ! ## & #9"##

185'/M 143,281 298 # 1,-1.133 $(/# '#12! -1 2914#$88/ 1 312 # --14#$8-$29! $, -1# $,3$. $ 22/
#-100 ,133 32350008 ,!.1331 4 #§1 12, 3($! ./, (($# 2" 138, 3 2 ##$8 ! /,
8I'#! $, #!'#12$8%,!.133 32 3%000% ,!

13338 .% /,08, I,- '#12%88%,! 2,8/ -$2 128 .$'31L,-08,1#!,., /[, -12,3
($'$SF !, .- 33"3%20%,'%,/,.- "$1-1, 35285 8'#-/- B, "$,-$2, 18%(!,
Ol 114 (L1 8% '/M #$2 ##!#! 33 $,-I(# 0% ,! # '$F -12, 3($! E/18- |#!8 '88%"$3!.33/-$3% 00 .$ $.

3IC #!

$8I(/$- AlH#,, 188% 2 ,#,- $.$5414838%8

8 -C#12912 ,8l,-, .$/-$3800#!-12, 3 ($!

B S (18$H3I2 /1,82 '$- #

1%

2| termine middleware & una caratterizzazione gea@er tutti quei programmi che fanno da collaméealtri
programmi e tecnologie diverse, facendo in modoleharie applicazioni possano comunicare.
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‘é,‘ TUSCANIA By
’_gf. Member of @1
& 111 #&' # "I$'& $"&! %%& &|&//
# &' % %8&Y0 # 19 & 9% # &, #
5214%- #! 8-B30%$.!.$ :8-133% 8-1#, % 3- 18/ 8/ 133
-$-#8 $-1-$ . 2/$$3-( 8% ! "--1#$ 83
2323 312 #%,-! - #
TO70][
131 % B! $ "$3% #$,(30% ! -# 2133! -1#,)18-1#, % %% 3, $ 8% -$,, #$3
$ ( 5 6.$ "#-#S$-13! - S #I-) 2%--; J$-131 $ 82%-$.$ (8-
$28% 2133/3 #$ #$
V$ $ 2V $ ( #$,(308 ! -# *5 1 .$ 2 * 1 -l# 08 ) 1,8$"$3!
V$ $ '$F6 22188 $- V$ $ '8%0% .S $8-#"$ !
-#8 $38% ! #$ 3188% ,$
.-$
.'88%4 ('88%4% ,-(-#81--1$38/ #1810 %, 28$ % 88 28 23%000% !
5#181,0 6 D)D @/,. \-# '3 -1 .3 #$214%- #! 1% - ( 83 $3'#88% $
2' $1%$88%,! % -5 I3 #$214% #!
/-,
.'88%4 ('88%4% ,-(-#81--1$38/ #1810 %/, 2 9, 88 28 3-28 .13
5 23%00 0% .6 D @/,. \-# '3 8%$8-! $ -$40% %% .3 8%$8-! 1% - ( 8%8-! .$
2'$!13$88%!.% ) #$2141-1 --$40%!)
8%$8-! $ -$40% #$2141-1
RFId attivo Tag attivi RF | Il tag emette in continuoil | Zona di ricezione dei Dalcmfino a Robustezza Bassa preci-
suo ID e viene localizzato ricewvitori 100 m dal ricevi- segnale sione, alto
dal ricevitore nel suo tore costo dei tag
campo
uwB Tag attivi UWB | Il tag emette in continuo: | Zona di coperturadi Da 10 cm fino a Resistenza Normatica EU
almeno 3rice\vitori misu- 3/4 ricemitori 50cm allerifles- definitita
rano la differenza di sioni
tempo (multipath)
ZigBee Tag atti vi Triangolazione reciproco | Zone dovealmeno 4| Da50cmalm Semplicita, | Affinare veloci-
ZigBee traTag (rete mesh) con | tag in posizione fissa estendibilita | tatrasmissione
almeno 4tag inposizione | possono vedere tag e meshing
nota mobili
&0"& #9"#WH9"'& )"---1, #& %%&% #  #/!
3.4 Criteri di selezione di un sistema RFId
2#%-14#$.$8213- .$/,8%8! .8%"8, 8 32/,12 # --1#$8-$29! $8%$29!.13 - (
33 /1,-#!.133 #l@/',0 $, 3-#! /1,- .| 8'$ 3 @/,-%-;.%$%, # 0%, -#8#3"$3! ,13 3/,%
$-1' @/%,.$2#1821$3,/# .$-(29!8%"'8 8, 3I((1H! 2 I'/#12#18213 413 2%~ 2, 2/$ /- (
UM L] 82%#! .32 I3HILH LS, B, I /1,- ,2913 .$8-,0 .$3!--/# '$29J 2 !
- 85'88.8%8!$.22"$ - (,-$ 2 8%8-1$. 22" 1~ 131-#$2
"1 8l41#! #$3188% .5 -12, 3($! D $, "2A82- -1#3,(

3(#. .$8%2/#!00 .!133 '#'#$ "3%20%,!'$

8, $'3%2%- I,-1 |, 882/#!'#29] '#1--, 3
D ,12188%-, /, '# 88%%-; .$ 3!--/# -3l

#0$,! $-#- WM .$9$,.$208 ,$4 3%.!"!

Ll

290 $2# ' (1,-$ 9 /,1314 - 18%

8- 28 '#M 8! $--$4 1#8$8 ,.12,/, ',
$ 3-#-/- 3 8$2/#100 |

‘3188 .$ @/!133$29!8% # 4, 8/ ,# 3%-('88

#,$- . -12,$29!

$83%- 245 (# # 2.$$2#$. -$$'3$2
Bl #2010 151 .$ 31
8$8-1$ $2# ,.1201 (#,$82, 1314 -$"$- #
# (12 (LS 18IS .S 2208 #$ S,
.11, 81,85"$3% @/18- (L,#.$.$8/#"$-$

$8-1'$

I-/#] .$8-,0 @/$,.$.$83% $43,-#$K 8
. #2081 141 $,4121 3 4 3 - #$l-; 133 /1,1 ! I# - 31
#-('88%48K .181'$ 3 -12,3($ 2,3 @/ 3! 8%
(1,0 .$8$2/#100 34 # 1 DOK $3-($, @!!
0 "88$88$ -3!. (#,$#!3 83 31-/# $, '# 88%
B2HS- (# $ B, 3298 2911 @/$,.% 3-  '$F2
$4$
/,,12188#% /1- 133 3!1.$$, # 0$,!. # 8 1#$
I#)82#S-H K ' @/18- -$4 $, @/'8-$28% 8%/8,
ANG H 12 BSHH$2 'S .$ S, M0 13-

J8-#$3% ,-3$28%2 43! /-$3300#! 8$8-1$ $2#
'$2 1,-1 " 88 #@/!,0

(1) *+
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= o
32/,! "3$2 0% ,$.1$8%8-!'$ .8 (, '#- $2 3#S#I@/$85-$ .S 852/#100 @/ 3$$.!,-$ HRIAHHS--
#%.1$.-$ 1328 %, 2/$3 22!188 38%$8-! 8% 35%-- '29%13!1,-$3 '#""$3%-;.$ 38$$2 0% !
J$.-81 3- "88 @/%,.$8%'/M /-$3%$00 #!/, 8%8-1 .$ 8%2/#!00 3C !,.
1328 $,2/$322!88 38%8-! 8% .$8' ,$'$3 ! ./, 48 '3-1 21,1328 .1$ "H3%!-$ W $3 #
8 #- /™3%2 3 '#""$3%-;.$ 38$$20%,!1 3- 1314 - J,@/1,12188#$ /-$3$00 #! -( 9 $(91,.

2,'#21/# .$8$.1,-$$208 ,! 1 2#%-- (# $ .19 3

3 Un primo strumento per garantire sicurezza e pyivéaquello di ridurre le distanze di lettura, cdaiimporre
una volontarieta dell’'utente nelle operazioni dius/scrittura (si pensi al ticketing, ma anch&stemi di ulti-
ma generazioni come I'NFC e il mondo dei micro pagati).
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4  9&INH" ' "-1&%# $--1&

L @/38585 ~$4%: #2188 B4 $, 2/$8 $,-HAS, I H(-#1/, LS - G8S/0 $,0.$
3l-/#H5%$.!,-$$20%,!.$/,233 8/, 3%, '#/-$4 $.1-$$20%5,!.$/, 2133 .$8-22( $ %/,
(008, 122W613$, —-$'88%"'$3!3,.54%./#!/ , '$ 8-.$4 #$"$3%$5,,83 -12, 3($29'6 3 2/% #)(

308! $-#0$,!1.-1#%, -1 $ $$.133 88$$00 0% ,!.133! '#18- 0% ,$2 '3!88%4!.13 8%$8-!

P,

32 '3188%4 .I$ - #$'/M 188I#! ((#!(- $, @ -# 2-(#$!.$8I(/$- .182#$--!

4.1 |fattori tecnologici
, #13-$4$ 33 2 # --1#$8-$29!! 33!'1# # | 211338, #8-#/--1# 9#C# | 8 -C#/ 2 ,85.1#-"#3
‘#(1-0$,.13888! . @/3%

& &/
- # .$18%,$! -H$31.13G2$#2/$-H5 -, , 13-(6
- H$31.13(/82% '# -$4 518 - ('# 1-33 6
- 8,8$"$3%-; 33$,-1# 1,0 518 (#. .$4$2%,,0 # -()84#" ,$'$3$-6
- B8%-$4%$F$$ (S ,121884% 3 -('1# $.,-$$2 #! $38I(, 3! .13 # .14 '# 2188415 . -$ !
$,4$#!/, #$8 8-6
0. "&"
- 3$4133 .133 '-1,0 ! 188
- .3%;.$2,#33.133 -1$ #8%$88% )#$210$ !

- 8/8%-$4%$-B3 #$2105,!.138!(,3!5 8/8%-$4%&
- # 20 3(#% .$ ,-$233885,15  88(/3-8,6

1 Si invita a visionare i report presenti sul sibdicod : http://indicod-ecr.it/prodottiservizi/gs1-epcgloksc-
lab-i-report/
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&!
- -$ .$'3#3000$,15!8 3,1 #! 2$#2 3416

- (/.( 5G '3$$208,!.138I(, 3! $## .$- H6

- B(# .SH#.$0$,15G,(3 .$$H#.$0S ! 133 8 0% H6
&)

- 3/,(9100 !I'H#.$- 3$,!#!5G4 3#!.$ -1,/ 08, 1.138)(, 3H6

- #$ 4 (3,08 ,$ 2, -4 - # $

&& #$ &%#
- -88 .W###!1,1332 /,$208%,!-( ,-!,, 5,- I, 233I(- 3#!.1#6

4.2 |fattori di prodotto

, #13-$4% 33! 2 # --1#$8-$29! .133 ((I-- . $.1,-$$2#!1 8/3 @/3!4%!,! "3%2- $3- (! 29! ' 88,
S$2#, 1431130 # 21 $3--/# . 138%8-! '# (I--
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CONSORZIO

;.é‘?’ TUSCANIA =

[0y

il
A%

& 0&"# " &"#

- #213($  2#--1#$8-520! 20$$2 $8$29! $,-#$,8129! 3 '#. - 2 ,-1/- 133 85,(3 /,$-; 2,
8 -# 518 33@/$. © 8122 .18 I3-#$2 |- #-$4 6

- T2A($.( 2#--#$8-$29129% %2 $8%29!.133 8-#/-/# . 133$"33 $, - $,$.$ -WH$3! 2 8-%/1,-!
518 '38-$2 "#--3 1-33%$26 .$ 8/'i# $2%! 518 2##/(- 3%$82%$6 .$ # 5I8 #!(3#! 2 1#4$3%
161.$1,8% !
0. 0&"#- # &"#(#,$! '#

- 2A ($.( 2#--#$8-$29129%%2 $8%29!.133 8-#/--/1# . 133$"33 B, - $,$.$ -#H$3! 2 8-F/1,-!
518 2#-,! #.133 $,'38-$26 .$ 8/'# $2%! 518 2 ##/(- 3$82%$6 .$ # 5!8 #|(3#! 2 1#4$38%,!

6!.$1,8%,!
- .3%-;.$ 3318-$!- J 8% (3 $" 338 '#$ #5518 2 $,2%.1,0 2,3/,%;2,8 -#!
#.133 /3-$'36 .$88%0%,! #$!,-!- 8- "$3%-; 4 I 22/'- 5% S, 3 .$8-,0 .33 !

8/'1# $25! $,-1#,! . $/,2336

O&"#1 "% &" # (# " 'I"& #"I#.

- $3(% .$88- 2#--1#$8-$29!129$%2 $8%29!5!18 ",23! .$3!(, #331-33%2 288 $, '3
8-$2 6 8/'# $2%!5!8 .1,8%-; (3% !-33$26 # 518 #I( 3#! 29%/86 .$!,8%,%

- 2A ($.( 2#--1#$8-$29!129%%2 $8%29!.133 44 3($!,- 5!8 $3'38-$26!./(35$" 335812 ,. #$

- . 3% .$ 3318-$ ! - J# 8%-;.$ 88l-5!8 '33!- /3-$8-#-6 ,/ 1# 8%-; .$ $" 33% 812 ,. #$
.$8' 8%0% ,! #$,- 1,- 8-"$3%-

4.3 | fattori di processo

, #13-$4$ 331 2 # -14$8-$29! .$ /.08, |- 13 %2188 2,85.14- | 33$,-#0$, 2, 3! 8213-!
12, 3($29!
6 -$ .$'#2188 5I8 #22$"$3%-'# ./0$ ! 2, +#33 81.$0$ ,$6

! Trattandosi di tecnologia UHF passiva i tag risaot particolarmente della presenza di liquidi dd ebnte-
nuto d’acqua poiché assorbe e disturba il segniél¢p@r maggiori dettagli si imanda alla parte lLa-tecno-
logia RFId in standard EPC).

~ Cisi riferisce a sostanze chimiche ionizzabi$i. (@etersivo, acqua distillata, ecc.).
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"6 .3%;.$%5.,-$%$20%,/5!18 ,/3! 41$2 3#! $, #830%,! $,#-0%,6
26

Y.

6 -$3($.$$!,-$%20%,!5!18 8%,(3 ((!- $,88!1.$ ((-%$6

16 100 .$-#8 #- 518'#8, # !-$ .$4! $2 36

6 4132%- 448 518 '#$ 88 #.-1'$ 8 8 41$2 36! .$#10$,1.133 4,0 |- 58 - (4 I#
8 -, -, 448 -(6
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2N
)

(6 (#..$/- 0%,.13'#2188 ! .$#$8'!-- .I3 3I'# 2141518 2 ##!33$8- 3$,! /- -$00-6

S FELH
o &
)

4.4 | fattori di contesto
, #13-$4% 3312 # --1#$8-$29! .133 "$I.-1 $, 2/$4%,1'# (- - $38%8-!

6 1,-$-.18 1 1.$.$.$8/#" .4/-$ 33%,-1# 03 12,3 "$l-1 $8%2 2%#2 8- -1 3-#3$ ((I- $9$
"$3$ 518 /#$ 8/'# $2$ |- 33$29! 229%, #$6

"6 1,-$.1$ 1, 1.$.$.$8/#" . 4/-$ 33%,-1# 0% 12, 3#$ ((-$ "$3$5!8 8/'# $2$! #29 1 1- 33%
291.$/,2 ##133 # 8 #--#1 '#18,0 .$ 3#$ -($,'#88%%- .13",- .$3-/#6

26 1-$-.1$ 1, 1.$.5.$8-/#" .4/-$ 33 '#181,0 $3#S "#-$ . 3#5.98 85-$4$131-#  ,$25!$-
-1-$ 33 8188 #@/1,0

I((1,. 313,2 .1$.$414#8% - #$ 2% 8% /M #!, J#12 - 2$31-1.133 2 '3188%-; $, ($2 ! @/%,.$

133 ,12188%-; .$2 '#!,.1#1"11$34 3 #!.$2% 82/, -#128 '1#28

$'/M # #$ WS- 38(/),-1.$(# 2/8 I 1- '/, 4$8% .12 '3188%4

" Le frequenze tipiche di funzionamento nella babiF non sono le medesime a livello internazionatk:
esempio 865,6-867,6 MHzin Europa, 902-928 MHz 8A,J960 MHz in Giappone.

(*)*+



EPClab ®

r o ggwmou ECR
.é,‘ TUSCANIA -
%o T *
#iH &
3% .8
$.1-$$208 !
00 .$ 1,$2 08!
132%; 4'#8 #8 #-
1 .$#10$ !
40 1-
20 [t
$.4 $:(520 ! #2'88 /
#..$/- 08! \
lagfeiee el 99 &0'!:
> & $"8 %%&
S8
98-S . / g, /
$,-1#0% )2,
(-% "$3% \
/ $8-/#'$ . / "33
$B-1#'$ . $-1# 14,0 2, " 4
$,1#0$ 1 2, 3-#$ $8 8$-$4% "33
(-3% "$3% "HOB#S
#1-1 "R
$'&4 &"&,& &$-& 99 ¢ ' #,'--)# 9&!#"

$'#-,-18--35,1#12 13 2 "$,08,! " #/, $@/'8$ --#3$,,.-1#$,$83 $33%4! 33 .133!
" # 21,13 8%8-! 29183 (#. .8 $. "$3%-;.133!8-188! 518 /, "$!,- #$22 .$ 8I'# $
2$ - 33%29! '/M 2 /8+#! $,8-"$3%-; ,!$ #$8/3--$ .$3!-/# .1$-(6 3!,-$-; .133$,418-%!,- $, -12,3(%
3%'-- 8/3'#2188 | @/%,.$8/33 #(,$0003% ,! 133! --$4$-;

9%# I,-1'$F 3 8%-/0% ,! #13!.$'#-1,0 U$ 0,08 #5($.% ! . M#8% -#$5!18 .6 $23-; 2 "$#!
32/,1'#21/#!,1334#6-,- (($#$8#,, 29152 8-$.$2 "$I,- . 88-LI#!'1##13 $00
#1/, 83/0%,! $3'$F ' 88%"$3! .1#!,-1 (3% "$ -$4% . # (($/, (1!

4.5 Come si misurano le performance di lettura?

, 8$8-1 LWL S SL-S$2#/,-( " 3%2- ./, (("- /#8431, /, 5,14 33 $
A4S (3598 -5 .8 $,(#188 )/82%- . 133 ((I- 13).32 ' 1314 (162 (L1- . 33!
L, 32#18214#!1 133 #1@/1,0 .$3!--/# 5 "#%- $-1"6 /-1, 3 3. "$3%-; .133 8.1, -$$2 0% !
l@/%,.$3 ",-;.133 83/0%,! 2 '3188%4 .$8I( .- 3 4A#$"$3! .S #$8 8 29! 2% #,$82! @/18 -3, #
0% .$1.!$,%- #.H#-15 -88 . $3--/#6
$H$ 2% .181'S 328 #$#-- ./ (# $2388!(/,-$ %, 2/$ #--$ 3 3-/# .$/, 8, 8%!!.$
2 33$52%#2 B%6 .$8 8-$8/8-#-$ (I,!$.$/, '33- , #$23 $,#-0%,!

TH-SHI L3 # . #-1 #1384 2$82/, - ( B8 - '88%"$3! 8% 8'l#! 81 /--$ 2 335 #$8/3- , 3(($"$3$ !
@/,-14 31 8% 2 '#,.1#183 2, $(/#0%,! 138881 .$31-/# 18 $2%!,-11,-11 $2 2! 5-$ .$
L0 8% 8%0% 115,238, 08! - ,0 1226
1328 8'12$%2 ,3300,. $3#!.#-1.$2% 82/, 8#-543# 1.3 1$# . #-1.9-/-$3 233" #
-6/, 8#-68%'/M 884 #12 13 .$8- #$"/0$ ,1.133! 3!1--/#! # $ 4 #$8#-$ . —, 32,%(¢

B In guesto esempio il read rate &€ misurato su o@ione di circa 15 secondi.
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#0$,! $(35#- 5 -#$$.$ 8505, ! 1$,235,0$,1.133! 1,1 31 31-/# # $4#S  8#-$4),
(, (3% "$3.,2%-1.1-#%,,. @/%,.$/, /13- #$ #1#$./0$,! 33 ($," 88 4 #$"$3%-; .13 . - 529!.
%*'88 %6 # 31./12,$(#0$,1. '#$ AB3(S#!'#- - 32, $(#0$ !
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&E*4 &E *4
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%
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B
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% 1----- -------------------------------- -
% %
* : 1
& &"!
$'&5 -, # &&- "&"& &-$ #"! #o- "HNSE
$8, -/-4% 3! 3#!'$, # 0$,$29!8%" 88, #$24 #! '#-$#! .33 $8/# .$/, 83 4 #$"$3!
@/3!'$3-88 .$3!--/# 31,29% ,! 32/,
8-"$3%-; .133 3I-/# 2'$#! @/,- /, 83/0$,! #"' 8- 58% 188 '/ #1-1-12,3(%2 2,
-1'3$ ,29! .$$29! 3'# 21886 (#,-$82 /, 3-/# 1$'#.-$ $."$3!,13-1' 51§ !
4 #%,0 .13#!.#-18..98 2!,-$6
LA )## 2 $,. S48/ #! # .$4148! 8 3/0$,$ -12, 3($29! . @0'331 29! (
($#!,-1#$8 ,., 33!18%(1,0!.$'# 2188 5 4 $214 %86
O 3- #4812, 3 (8 43/-#!3/1,- .$! $281,0 .I-#$, - .33 /-$3$00 .$-12, 3($
HEB'-- . 3H#1-12, 3($!#.505,35.$ % 1,-$$2 08!
$'-- 132,18 2'$# @/ ,- 31 S, #$'# # ,21.133 2, $(/ #0$,!.13 888! .$3--/#
8%, #$2,/2%"$3% 33! GS,-1# #!1,0H (!,1# - . 32,-18- 5 18l's . 3-#$8%8!$ . 2218 $
3#$'33- '#.-$-((-$'83, #8883 '$/-- 8- 29!. 3#$ --#$6
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1186 ./, -$%2 8%-/0%,! '#-$4 $, 2/$ $3-1' .$8 8%0% ,!'# $.!-$P2#! -/--$F - ('#18,-$
$, /,'33-%, #,85- 8-- /[, '#-31 .,, 8% 8/ $2%!,-! 2/8 .$/, -#" 1314 - 413 2% .$
#830%,! #$ .33 8I(/,-! #"#18l,-0% J 488/ 3800#! 2 163 2 ' 131-# (,1-$2 8%
18-1,. 8/, 80% 29!,,1.$ - 83 #,- 31 33 -0 $M L-ES, 291 $ - (5,308 , i
1881#! $,418-3-$ .32 ' @/329! I-# '#$ $# (%, 31 -1 @/133%$8- ,-1188% . 4#, i
12188 #S |-l #$8 W 33-# S [ 1 $ CHSHL 3 SIS~ W #AHEH /- $
2 128M 2 11%,-/$"$3! .$'1,.1.34 3#!. $413 2%-; 8213-
'0$ 56
1$"&
IS (# $2%$ 8/22188%4% 5 $(/#! | 61'88%'$3!, #1121 $ 2##$8 .10 . $./1.S H.-$43 #$ .9
413 2%-;5,!(3$18!'$ 852 ,8%.1# /, 4!132%-;' #$ *A)9 L/, '#$ 1A)96$3-"' .$'# 1,0
J$-(,132 " 1Bl# (152 2 "$5,(3% 18! '$1#S 182,59 2##$8,.1,0 .$*])9
'#$ &812,$8$, 2 #3$8 .10 . $1A)96 .- #S,,. '"#$343#.$4132%-;'$F 3- /, #%$./0%
1133 22/#-100 .$3!--/# 529!. %%" 8% #$./ 2! B%"6
— (32" 4
—_ ($L5325 P >
68F i
Ll i
1 1'586

1$"&

(
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3(# $2 2,4!132%-;'$F " 88 5$(/# 68%!4 $,21$, 3#!12 1$3-1"' #$29$!8- . 3#! .1#'1# $1,-$%
2#1-/-$$-(5.$2%#2 :812,.$68% '$F29!8 /| $2%!,-1'1# (# ,-$#!'3  $."$3%-;.$ 3-/# #$29%!18- 8
,,'PF4# 1328 4132!

"$ @/$.% $,-#4!,$#! 8/33 83/0%,! -12,3 ($2 8/3'#2!188< $'.! 3 #38 8- '/M 188l
$AH8 . 28 28 $2/# |-l @/18- #$8/3- - ,,$'3%2 2913 83/0$,!-12, 3 (%2 $,8J8% $,
(/- #HMIABS$2 #83332 8 $, -$ 29! $3 8/'l# I,- 133! 2#$-52%-; #$82 ,-#-18%8# (( $/.( 2,/,

$,-1#4!1- 8/3'# 2183 8!'88%"'$3!5. 18!'$ !
2 ,8,-$- 33 'W#-#1 1331'# 2L/, #$8']

.. 81'3$211-1/, 38 $-1 33 413 2%
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,18%8-1/, '8%0%,! .1I3-(G-$HS$ 883/ - G($/8-H $, #!130%,! 33! 2 # --1#$8-$29! . 1$ --#$
2 .,85.1#-$ 8%, 188%-12, 3($2% .$#. - . $#2188 2,-18/3% .18!'$ /, ' 8%0% ,! " H#-$2
3#1,-1 4#43'4#35.,$$205,1.$/,2 3 3 3,(/, 35! #/-$4 $, [ ~$4$ .S $2AS, ("
HIM SHS--IH# -H S, #1182 #8$#$8/3--$ 3 $4!133 ' 33!-
E/$. 3 8I/$- 8% # #5H$I- 3233 & 118682 ,2/-$8, 8--8 "3%2-$ 8% 33 "-- 129/ 33
" --$(3%
5.1 La scelta del tag

~#$ .S .- $25., #11,18/3311 ($ $,25.1, 2518/33 @/, 5.3 LIS .$8 $'$3! 3
("M ~$4 #13329% | (35 3458581 $$,-14, $.5 , 3985 13" #0311 #8$88%,1.138I(, 3l

1, - $'#$,28 38! 1-§.$% . — 8/$- (8, .5 88#"S!,- .$#$3188%,!1.5.17,$ i
3#$/#85.133 1 1#($ .$8' ,$'$3! 3-(.$$/$8 2, 312'2$:.$#$8 8 $, . ,/33#852 ‘31 1,
@I3# 3LH(S ,, #(($,( $3384! B3 $,$ ,121884$ 5 8858495

MI2,1# - . $-18-.$31--/1# 2 ,.-$8/$- ($, #3 3%"# 3 88,0 .$'#.--35!.$ 3-#% -- #$ .$8-/#
"-$,133 "$L-LLE S, '#18-0%,5 .5 3!-- /# 3- 1314 -1 3#1291883$3% '"#3 (($# "#-1.1$
.133%

I# 2 '#, .# (3% @/,- 8%, 2,8%8-!,-$3! I#.$-1.$'-1,0 ,!133!.$41#8! 8%.133 2 /,$2 0% ,!
-( 7, 5! @/%,.$ ''#29J 1 ,12188 #$ !!1--1#! /, "-,0 . $V'# 381-#/, -('88%46 2 $
#S WS 331 S(H 8IS , #-$23#1$3(  # $2 .I82#$412 ($/,- 1185 8% 3, |- 124!
82!,-1.133 '-1,0 .$8' ,$"$3!53%,! 4$36 8% 31'#E$-1.$ 10 S, -1#$5,5'#21,-/1 35 F, 2% 82/, 8!
#$8'1-- 33 '-1,0 ,2# .$8 ,$"$3!I 5" ##14\# -$2 3%6

— >

s JORK P
<—3

(=) "



EPClab ®

r e P £ INDICOD-ECR
@ TUSCANIA SEe
-9 - @1
/= -0 w8 8- 10 .$8',$"$3!
1% T T L T T T % %"
L
% 1 R = Sreeeon romooos B  EREREEEEE - BY%"
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* i i i i i \ i
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=% T T T T T T T T %"
40 $8-0 3334328 33 ( 3B 33$4$2%,$ $8-0
I IR
& "& #,$ &%N# !"&!&/ &!
/$"&6 & & " 1& # W& ' "# - # "&-,--# " %#
, @/!8- 8'12$ 82 18!'$ 29! 8% #$ 1#$82! . 3 21,0 $8/#!'2, --18//,"33-2 '8 . [, 2! -$
,$ . $2335.8'#. - 35@/$. '#-$23#!,-!. 1,8 133 "-1,0 1188 5VU*™ . 68, '#1,0
83-,- 3 % %%%%%%%IN5 U =0%. 6 ##$4 33 -, #$2141-]
1@/%$,.$9%, -#$,$ 883/-$3 '#.3% .$'-,0 188-,0$3!,-1$"/-"$3! 3 --#!.$8-,0 $ -#$9
#13-$4$8, $412!13 88 .$'# .- 1.$-( 33 828 1# (($#1,-]
\14$.1,-1 @/$,.$3%"#-,0 .$3,.$48$./#!/, - (-# @/'33% .$8' ,$"$3% ,13 #2- 29!, ,8% 83 $3
l, 28-8 '88%"$3! 32 ,-I"
- (/- 33 812882 '#.-- . $.1,-$82 #!1' ##381,-$#! I, (38! 1--$.$8-/#" ,-$
- Gl $28L-HS, - $,8.$L1#(S $'8!(- "#$3 1,08, !,-
- Gl $22IHS$, -# $,$.$L,14($ 2'-- .32 " 131-#  (,1-$2
$$2 I,-1-(.$ 3 8, 8 $2%!,-$'1# 188#! $.1,-$$2-$8/8%,(3%52 335.3@/ 853 --3%:133! 1#2!
3 (P! .$4#8 I,-1'1# 2 ,-18-$'$F 2 '3188% |, 12188 #% '/,-#! -(G ,$.$#!0%$, 3$H
= ct W=
N =
N
1$"&J3 -, 1&IK ##L &/ K#, " %# &' L

& 1 Nanowatt, cioé 1 miliardesimo di watt.
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5.2 La scelta della posizione del tag
" AW2 '#18 @/3$8, $-('$FS. ,I1$!3! '1,0$35-.$2$ 82/, 3"$I-$4 8/22188%4 8 #: @/!33
$5,.$4$. #! . -1318125$29! 2 # --1#$8-$29! 133%$" 33 . G- ((#'H3 '8%0%$,!8/3233'$ F .--"#
(($-( E/18- 8II'"#-$2 3#1,-1 $" #- - 3-#1291 1% (# ,-$#!/, ($#! 3. "$3%-; .$ 31/
# .138%,(3 233 ,29!'1# $, 4%/ #!'-1,0$ 36 22 #($!,-$.$'#. - -12,3(R$ $#2 188 .
.--#13/,( 3 8"37298%, 32 #,.!l. @ /3%58, 31"-1.0$3%'#"3! -$29! |1 ' 88%"$3! $ , —-$
'# ' ##) 13318 3/0% ,$! $2 2%
3-$$ 2#%-1#$5'#$,2$ 3!,-l . $'#.--62 91'88, %, 3/1,0#!3 8213- .$' 8%0%, |!,- A3 - (
$8I(/$ #$ #-$ $'SFS$' #-,-$
- 31 2 # --1#$8-$29! 29$ $2 $8%29! .13'/,- .$ " 3%520%,!5.181''$ /, 8/'# $2% .$ !-33 #$
8- ./, .$'38-$2 /, 8/''# 28! $H#!( 3 # | #$8'1-- ./, 3$82% 122613141 -/ 3! .$8- ,0
#13-34 - ( 8/'1# $29%!
- 31.$!,8%,5.13- (#%$8'!-- @/!33!.133 8/'l# $2%!.$8' ,$"$3!
- 3 # .13-(#%$8'!-- @/'33 .132 33 8/33 0, .$ "3%208,!583-(.14! . 1#$#!"116
- 3 .$8-,0 #!13-$4 -# 3 8/''# $2%!.132 33 ! $3'2A ($,002 ,-,/- .133$" 33 .$3%4!33 $, ! #$ #!
- 3,12188%; .5 # (1! $3-(. /#-$ 8 #-0 $.,$2,.90$,% "$!,-3% 8-$3%
#$ .$ "# ,.$#! 31 HI#8! -1 -$29!1 ] ,12188 #$ 1 $,$#! "1,128 8%%,-,. 2, '8%0%,!.! 3-(
8/32 33 88 .141188#!'$, --$.1 $,%- 5, . /%42 ,,83 '@ ,- #$(/# $3'/,- .$ "'3%2
0% ,! 2918, -1# $,$.$ #%!,- |- #38'!-- 3233 ,13'/,- 8213- 2%13 #-0%,!.13- (#3$8'!--
[, 88! '#%$,2%' 3! .$#$1#$!,- 29! ' 8!'3% 2%-; '/M 188!1#! 3 88! #$00 ,-3'R .$ 4,0 !, - .13
' 331- 3 88! 41#-$2 3!
& #H# & #, "%#HE'
#$l- 1- R #Bl- - HSL- 1 - (1,182
1$"& ? -, #' 1&, # '1&/ - #"#
E/8- .$8-$,05,1 4.1 I, @/,. 8% /-$3%00, -(,$.$#10$, 3% 3! 2/$'#18- 0% ,$ #$8/3-, | 88!

3- 1, 8,8%"$3% 33 #$I,- |,-

#H @/,- #$(/ #. $412! 3#$ 81-$ @/ 3% 3 . $1,86,1.13-(1.1338"33 $'#3$,28 3% '# "3 '$8,

#$2 ,./2$"$3% 2 33% ' #-$2 3#1,-1'$223$ $, #130$,! 33! .$1,85,5.1$-( , @/18-$28$$, ~$1.$ $233!
LS #1- -1 830$ S #-$2 3# 1, .$4 148! $, -H$$.$ #. #-/ .3 1-2913 @/8%--3%-;
J$',-$.$ "3%20%,! #!2,.%0%,$323% 3- 858338 -# 3#

E/I8- 2 .$0$,! | 44$ 1 -1 8/'# "$3! '# 3 $.! -$$20$,1.13233 5 1, .$285812$$2%$, 2/$3
.$8' 8%0$ ,! $,-1#, .1(3% $" 335 .$ -$' '#$ #S$ 2,-11-$ 33@/$.$ 1-33% -4 $.$/, ' #-$2 3#! 8,
3/1,0 ,2918/3- ('8 $, '# 88$$-6K /M 188 1 $,4121 1, '#-$2"$3] 3$4133 '331-@/ 3 # 2/

8 .1331314 - .1,8%-; .$'# .- 85 4H$$298/ , ((B#!829 -/# .13'# .- 8/$-('$F $, #.$
29! @/3# 8% . - 88 - ( ,$.$#10$, 3% ,-( ,$.$#10$,3152 18541183233 .18 +#

(*B) *+
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J133% ($,!81(/1,-16 - 34 3- '/M 2 '#$#! $,-1# -l @/329!3- .13233 2,8,-,. 8 812% $29!
8/'i# $2% 3%,.$4%./08 ,!.$' 29888 % '/,-$.$  "3%2 0% ,! 3-1#, -$4$ I3 #2- 18%8-, ,29 '-( D

3- 'SF'$223s$s @/ 3% 8. /, 3- "I, /,Q"3%2 0% ,! '$F $#- .33Q3-# '88, '#! 8l,- #!
/, $ #.$8-,0 .$3!--/# .4/- "/,- 33 #$. - 8/'1# $2$!.133Q ,-!,,

1$"&7 9'$ & " , -# &+ #'# $'&- & S & &WH#

5.3 Distanza relativa dai materiali RF hostile

1 ""$ 4$8- ,1$'#121.1,-$"'#(# $3 "3% 208, .1$-( (3% ((*-%$ 8,0 ,188/, .$3%2 .$
W IM S, #1-34 3- /, 8IS .S H " 31 -$201 #13-$41 $ .$8-/#"$ 131-# (,1-$2$ 29!  32/.$
-1#$ 3$ 8%, 188$2 ,-1,/-$ 33$,-1#, 1331/  ,$-.$41,.$- 133 8#/-/# .1(35$"33% 291 ,13"
2A ($,( ' 88, (L#!,1$2 ,#,-$.133 @/ 3% 511332 /,$208 ,1# $3-(13! 1,1
$-3 18'3$2-$4 $'#.--$' 88, 188I#! # ( (#" -$$, #12 -1 #$!
- . #$),.37
- . LS/
- .9 8-33!
L3141, 298 $ . #$,.37 /-$ @ N$'# . ~$ 291 8% "W 3! 2 #--4#$8-$29! 133 $ " 33
"H$ #$ 5121 3($ ' 2A ($,(6 8% ' @/133! .! 3812, #% 5 2A ($( .3$.$ 3318$1-6 ,
(W, ' #-$2 3#$ .$8-/#"$ 3 -( "3$2- 8/3 2332,8,,. @%$,.55.,-$520%,$ $."$3% ,133 (
($#'#-1.1$'#2188% 'I#-$4$.133 $351# 8% , 1881.$-$ 88%4 #I3-$4! 38%,(3 233 $$2 1,
2% #S HS . $"335.$2#-,1 .$'38-$2 28L2 | #2103 ($ GBI229IH 2% | 82 #8 133
2 ,-1)-. 2@/ 291,13 ~$852 '#-, 2 | 131 1,-$ G, l/-#$H 32 ' 131-# (,1-$2
, .98%3185$1,-552, $,4121 -/-$ @/'$ H . -$ . 331 2 # -1#$8-$201 ' #-$2 3#1,-1 $,3  /1,-$ 8/33
$."$3$-;) 22/#-100 .133$.,-$$2 05,! $# $WS 'W-,- $"33$28%/$. -#$3$ #$229% .$ !
=33 12 -1,1,-$ #21 3 ($! 33 8- - 33@/$.
$$2 1,-l S, #"31$ .S 3-/# 8% 3 $4133 .$8%,(3 $"33 86 3%$4133 '33- 2 /8
1331 1 829 -1 8/$-(4$2%,%
L $12, . LY/ 28 #S S .- @18 -$ ' .$23885%$2 0%, $'#.-$.331 2#--14$8 -$29! $,
LS @/1331.1824$--1 #1211, 111 114 31,-11% @18-5'# . S, , 85'IM ' #3#1.$ 4! #11
##$! 8-/ 05 ,$ 2#$-$291 "1,8L .$/, 8'$3,2% |- -# 2#--4$8-$29IK $, 32/,$28% 2$514$8 , .133!
24$-$2%- #1. $, ,-$ $, 3#$$,4121318-1881.  $41-, #-$2 1-1$,$, 3/1,-$
44% 1,-13 4% $,.$4%./ - [, ' 830$ ,!'$, 2/$ $3-(8% # 458/ $2$!,-11,-1.$8-,0$ - .33 2,108 ,!
1-33$2 2, #18,0 .$ 3%@/$. ,, 8H(,$%$2 2 '3 $."$3%-; . 3l-/# 8'#-/- 8l .
/,$.1,-$$2 0$,! .138%,(3 233 85'88% ./, $.1,-$$208,1 8854 \$, 3#!,12188#% 4SS  $2# 1%
$A1H#8S # 2188% ' -$4$ 291$-88%.$ 3--/# 8%, 8/ $2$!,-1 11 3$1' 2 4 #$"$3%,13-!
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8-188 # ($, !,- . 3-# "#-11"3$2"%$3 1'$ ,29' @/ 3# 8%$,-l,. ' 8%0% , #!$3-(, 133 8-#/-
-/# 13233 8/33 8/''# 52! $,-1#, .$/, 3- 34 3- % --$ 3 82!13-  $G-((#H/, 23 3 2,
/,1-$291-- /M .$4L-#1' 2 8B2/# .- 29 188 '/M AH$s $2 #!/, 2%$3! 8 #-0%,! . ! (($
l,- 5,12188%-;.$'# -10$ ,'6 8% !88 4 3 ,-#% 22%.1,-3! 3/,( 3 $3%# , 8 #-0%,! 22%.1,-
31 .1331-$29!1-- . 8% '/M 41#$ $2 #! '#$,2$' 3 L-1'# -$4% 122 ,$2% 2 ,,188% . /#-$ 82 #8 .18% !
33 8/''# $23! I, 1L$ .$ 8-#%$82% !,- # 23 3% i 278! $ -$ 298%2 $8%2 3I( -
33%$,8/ $2%!,-1" -4 1884 .133 2 33 .133! -$29!-- A 33%,-1#0$,!12,.1$33@/$.$$ @/3$8%'88,
#18,-#18% 8- # .$2,.1,8 291 .$ 2@/ 51,85 2 ,-18% "$,-3%.$'$(($ "
, 29! 8%-/0%5,$29%/8'2 '$ (00%,$ #! #$(1# -$6  #10$,!29%%2 133! "#-$2!133! . 2@/ 2,3
233 .1331-$29!-- 28L2 !'$3"(,#8%.132#- ,2%, 29!8/"#- $3-(8, 83 32/!.133!" -1,0$ 