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sensitivity transceiver

Demodulation of signal

Transceiver field /

sensitivity transponder
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T xader with every transponder

se as approval criteria
o s N reader’ as reference

provide such a reader (RFID manufacturer?)
available for every test center

Al s chosen to measure physical paramete

el

lMA—Wagcuinge;\.
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Parameters to be measured

minimum activating field strength
eeded for full telegram)

modulation amplitude
of the transponder signal)

gth stability
cy stability
ning antenna circuit)

IMA-WRQMWQB;\.
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1ISO 24631-3 test configuration

“Helm "

e Cq can easily be configured

e (Ge 2producible field

e Ind from a reader brand o
* Ba FDX & HDX

IMA-WRQMWQB;\.
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Overview equipment IMA-Wageningen IS usino

| p— — ; —e@  Amplifier 250A amplifier
[ 134.200,00 kHz =g )

1 M [vvn\ Lnem

aaaaaa

attenuator

L

Helmholtz coils IMA Wageningen .

IMA-WRQMWQB;\.
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Transponder bit stream

FDX bit st HDX bit stream

0.2+
0.1+
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) Mation ano

T = f (field strength conditions)
> n of the readability range of the transponder
T modulation amplitude
> n of the impact of electromagnetic disturbanc dility

El gth stability / HDX frequency stability
> n of the readability of the transponder
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Ear tag: 15, bolus: 4 (3 transponders of every type)
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|d strength: e.g. 585, 622, 543, 527, 615

. modulation amplitude
ags 0,05
. bility
-y . &
LS
bt L I - a a - x "
004 T == ¥ o *
£ 2q e * * . x\
* * * X —
*
>0,03 f
£
g
£
g
100 °
§002 1
” E 0,01
B k
= 60 7% 0 , , , , . .
2
% 0 5 10 15 20 25 30 35 40 45 50
g Magnetic field [A/m]
:
ol
) '}
20 ¥'
%
5
>
""’h&v—‘_
0 T T T T T "
0 5 10 15 20 25 30 35 40 45 50

Magnetic field [A/m]
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|d strength: e.g. 565, 649, 565, 586, 555
modulation amplitude

° 0,04
* ‘ * o o . *
I' W i ]
0,03 l
=
§
0,4 £ ‘
° S
£
S 002
°
2
a
0,3 -
x X x -
X x 0,01
= 8%, ® Se ¢ * e
3 PR L]
202 o - 4 ¢
% 0, ~ ——,
g L L ] b L] [ ] —
] 0 . T
g 0 5 10 15 20 25 30 35 40 45 50
[y
Magnetic field [A/m]
0,1 * [ 1 —— Average
0 T T T
0 5 10 15 20 25 30 35 40 45
Magnetic field [A/m]
4 lest'l B lest'0 2est.'1 % 2est 0 X Zest.l ® 3esSt.0
+ 4eSt'1" - 4esSt'0 — 5eSt.'l 5eSt.'0" — Stability '1" — Stability'0"
L
L
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1SO 24631-3 <> reading distance

60" Annual meeting of EAAP, Barcelona 2009
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Activation field & Modulation amplitude =» Reading

IIIIIIIIIIIIIT

HDX or FDX

Modulation amplitude at 10 A/m

Activation field strength

Activation field strength
&
Modulation amplitude > 10 mV

TTOTT T TTTTTTT T T TT T T T 7T T 7T T 0T T T TT T T 7T T 7T -

mmqum .0
40 0.65 0.65 34 22 42" 327 :
53 0.35 0.44 34 23 a7t 33.0 -
52 0.36 0.45 31 23 36 30.0 * .
52 0.30 0.47 o0 23 38" 31.3

A BWfMQGW
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Reading distance [em]

Activation field strength FDX Modulation amplitude FDX

60 60
A y=17,124x02377 A
A R?=0,6443 /
A
50 A 50
y=14003022 ¥ o
R1=0,7089 <
‘ r
40 qu | ‘ — —-/_%
=36,252y0.253 A i
; RZ=0 6;76 'E' y=12,836x024
2 ' 2 R?=0,7216
Al $30 - .-
A @
&y =28,755x-0.242 g
=—2R?=0,7101 3 y=7,2112x0:25%
(1] .
| L y=27,817x0258 g _ | R?=0,6181
= R?=0,7074 -
y =18,290x0.304
R?=0,5772 E B ®
10 10
0 T T T T 0 T T 1
0,0 0,5 1,0 1,5 2,0 0 50 100 150

Modulation amplitude [mV]

Activation field strength [A/m]

lMA-Wugcuiv\ge;\.
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80

70

60

50

40

30

Reading distance [ecm]

20

10

Activation field strength HDX

v =43,2670318
RZ=07878

v =31,785x 0306

T RR079%7

v =29,471x 0268

y=22,5920.33 R’=10,6454

R*=0,7987

a0 0.5 1.0 1.5 2,0 2,5

Activation field strength [A/m]
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Reading distance [cm]

a0

50

a0

30

20

10

Modulation amplitude HDX

ik
y= 16,218:0%03 /‘f{ A

RE=0,8426 o

y =12 077503002 ><>< #X
RI=08769
N X FY
- &= 11765082
e 00,3337

- 2715000

R =0 7959

10 20 30 40 50 a0

Modulation amplitude [my]




Combination of Activation field & Modulation

ctField ~ -0.259 + 12.836 * MA " 0.245
ctField * -0.306 + 12.077 * MA " 0.300

HD

Lineair (Av HDX)

* AvFDE B AvHDX Lineair (Av FDX)

50
— 45 ’
. '
g 0 Tz 05163x-0.901
[} E _
o R® = 0.7328
=
LaTi}
£ 30 —
% v=0,5573x- 4,0142
& 25 R'=0.8922

20 4

40 S0 a0 70 =0 0

Combination Modulation amplitude & Activation field strength
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test ISO 24631-3 is available in ISO stor

31-3 transponder performance test is:
gy independent
ts are reproducible
tis not complex & commercially available
1-3 test results show high correlation with rea

sponders types
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