ST2EQ1

= EIRP=4 W

Tag antenna gain: -0.5 dBi
Antenna input impedance: 10 Q
|C chip impedance: 5 -j50 Q

Reading distance: 5 m
= (a) No polarization mismatch
« (b) Reader circularly and tag linearly polarized

Sensitivity (minimum received power)?
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Frequency: 2.45 GHz => A= 70 = 0.122 m,

Back-scattered
wave




ST2EQ1

EIRP=4 W

C
Frequency: 2.45 GHz => A= 70 = 0.122 m,

Tag antenna gain: -0.5 dBi
Antenna input impedance: 10 Q
|C chip impedance: 5 -j50 Q

Reading distance: 5 m
= (a) No polarization mismatch
« (b) Reader circularly and tag linearly polarized

Sensitivity (minimum received power)?

Polarization mismatch: Exercise session 10

Impedance mismatch: slide 82
T=1-I"%)
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ST2EO1 Power + query |_| :
« EIRP=4 W Co Reader % ' Za Zic
- Frequency: 2.45 GHz => A= o 0.122 m, ‘_k ) ]_} S
. . Back- . g
= Tag antenna gain: -0.5 dBi wave reatiere
» Antenna input impedance: 10 Q ) P, Pric
. o Power at the antenna:
- IC Ch.|p mpedance. 5-j50Q P.G, 22 EIRP 12
- Reading distance: 5 m Fria = StAerXpolt = 33 7 Grdvor = 37 71— GrXpol

= (a) No polarization mismatch
« (b) Reader circularly and tag linearly polarized

= Sensitivity (minimum received power)?

= Polarization mismatch: Exercise session 10

= Impedance mismatch: slide 82
T=1-I"%)



S12EO1T rover ey [ .
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« EFIRP=4 W Co Reader 4% 'Za Zic
- Frequency: 2.45 GHz => A= o 0.122 m, r] — S
, , Back-scattered ° 4
= Tag antenna gain: -0.5 dBi wave
» Antenna input impedance: 10 Q ) P, Pric
. _ . Power at the antenna:

= |C chip impedance: 5 -j50 Q P.G, EIRP 12
. Read]ng distance: 5 m Pra = StAerXpol = 47TT'2EGTXPOZ = 472 EGrXpol

= (a) No polarization mismatch _

- (b) Reader circularly and tag linearly polarized Power at the IC chip:
= Sensitivity (minimum received power)? L EIRPA_ZX = EIRP /12)( (1= [T*]?)

T 4nr2 A tPOY T Amy? 4 PO

= Polarization mismatch: Exercise session 10

= Impedance mismatch: slide 82
T=1-I"%)



ST2EQ1

« EIRP=4 W ]
- Frequency: 2.45 GHz => A= I3
= Tag antenna gain: -0.5 dBi

= Antenna input impedance: 10 Q

= |C chip impedance: 5 -j50 Q

= Reading distance: 5 m
= (a) No polarization mismatch
« (b) Reader circularly and tag linearly polarized

= Sensitivity (minimum received power)?

= Polarization mismatch: Exercise session 10

= Impedance mismatch: slide 82
T=1-I"%)

0 —0.122m,

Power + query |

Reader 'Za Zic
r] N\ \)
Back scattered — P ’
wave
Pr_,a Pr,ic:
Power at the antenna:
PG, A* EIRP )?

Pr,a = StAe,rXpol =

Arrr2 E Gr)(pol = Arr12 E Gr)(pol

Power at the IC chip:

EIRP A2 EIRP A2

T,iC zmg)ﬁaolr A TZ AT Xpol( — [T |2)
* | 2 .
|2 = Zic—Z, _ 50—]50—10 — 0.93
Zio+7Z, 50 — ;50 + 10
7= (1-1|T*?) =0.07
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= EIRP=4 W

C
- Frequency: 2.45 GHz => A= 70 = 0.122 m,

= Tag antenna gain: -0.5 dBi
= Antenna input impedance: 10 Q
= |C chip impedance: 5 -j50 Q

= Reading distance: 5 m
= (a) No polarization mismatch
« (b) Reader circularly and tag linearly polarized

= Sensitivity (minimum received power)?

= Polarization mismatch: Exercise session 10

= Impedance mismatch: slide 82
T=1-I"%)

Power + query |

—— -
Reader ' za Zic
r] N \)
Back scattered i P ’
wave
Pr_,a Pr,ic:

Power at the antenna:
PG, 22 EIRP A2

Pr,a = StAe,rXpol = WE Gr)(pol = WE Gr)(pol

Power at the IC chip:
EIRP }? EIRP }? ,
T,ic zmg)ﬁaolr A A2 AT Xpol( — |I*|)
Zie — Z5|° |50 —j50 — 10|’
Zi.+Zy| |50 —j50+10

IT*|2 = = 0.93

T=(1-|T*?) = 0.07

(@) Xpor = 1=0dB = P,.;. = 0.94 uyW = —60.3 dBW = —30.3 dBm
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« EIRP=4 W ]
- Frequency: 2.45 GHz => A= I3
= Tag antenna gain: -0.5 dBi

= Antenna input impedance: 10 Q

= |C chip impedance: 5 -j50 Q

= Reading distance: 5 m
= (a) No polarization mismatch
« (b) Reader circularly and tag linearly polarized

= Sensitivity (minimum received power)?

= Polarization mismatch: Exercise session 10

= Impedance mismatch: slide 82
T=1-I"%)

0 —0.122m,

Power + query |
ﬁ -

'Za

e

Reader

Back scattered
wave

Pra
Power at the antenna: |
PG, A*

Arrr2 E Gr)(pol =

EIRP )?

B, . Gr Xpol

a — StAe,rXpol =

Power at the IC chip:

EIRP }? EIRP }? ,
T,iC zmg)ﬁaolr A TZ AT Xpol( — |T*[%)
x| 2 .
] = Zic — Za|" _ 50 — j50 — 10|’ — 093
Zic + Z, 50 —j50 + 10
T=(1-|T"*) = 0.07

(@) Xpor = 1=0dB = P,.;. = 0.94 uyW = —60.3 dBW = —30.3 dBm

(b) Xpor = 0.5 = —3dB = P,;. = 0.47 yW = —63.3 dBW = —33.3 dBm



ST2EQZ

= Distance 0.2 m<r<05m
= Tag antenna gain: G- = —20dBi = 0.01
» Reflection coefficient: TI'=0.1=-20dB
« No polarization mismatch: Xpot =1=0dB
- Frequency: 1GHz => ; — Cf_O = 0122 m,
1. Maximum EIRP (E<1V/m) ?
2. Chip treshold power Pr?
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« Distance0.2m<r<05m
= Tag antenna gain: G- = —20dBi = 0.01 Closest = maximum power density
« Reflection coefficient: I'=0.1=-20dB

= No polarization mismatch: Xpor =1=0dB

1. Distance r=0.02m

» Frequency: 1GHz => ) = Cf—o = 0.122 m,

1. Maximum EIRP (E<1V/m) ?
2. Chip treshold power Pr?
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« Distance 0.2 m <r<0.5m 1. Distance 7 =0.02m

= Tag antenna gain: G- = —20dBi = 0.01 Closest = maximum power density
» Reflection coefficient: T'=0.1=-20dB
= No polarization mismatch: Xpor =1=0dB |E| Ho
c S=|ExH|=—, Zy= |—=120nQ=~377Q
» Frequency: 1GHz => 3 = 70 = 0.122 m, Zo €o

1. Maximum EIRP (E<1V/m) ?
2. Chip treshold power Pr?
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« Distance0.2m<r<05m

Tag antenna gain: G = —20dBi = 0.01
Reflection coefficient: T'=0.1=-20dB
No polarization mismatch: Xpot =1 =0dB

Frequency: 1 GHz => 3 — Cf_o = 0.122 m,

1. Maximum EIRP (E<1V/m) ?
2. Chip treshold power Pr?

1. Distance

r=0.02m

Closest = maximum power density

S=|EXH|=—,

S

|E|
Zo

Zy = /?=1207‘[Q%377Q
0

1
—— = 2.65 mW/m?

~ 1207

PG, EIRP

4Antr?  4mr?

= EIRP = 4nr?S = 1.33 mW
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Distance 02 m<r<05m
G, = —20dBi = 0.01

'=0.1=-20dB

Tag antenna gain:
Reflection coefficient:
No polarization mismatch: Xpor =1 =0dB
Frequency: 1GHz => j — Cf_O = 0122 m,
1. Maximum EIRP (E<1V/m) ?
2. Chip treshold power Pr?

2. Treshold power:

A? A*

1. Distance

r=0.02m

Closest = maximum power density

S =

S

|E| Ho
|E X H| = —, Zo= |[—=120m Q) = 377 Q)
A €o

1
—_— = 2
1200 2.65 mW/m

P.G; EIRP .
= = EIRP = 4nr<S = 1.33 mW

4Antr?  4mr?

P. = SGy —Txpo1 = SGr— (1 — [T*|?) = 0.19 uyW = —67.3 dBW = —37.3 dBm

"4m "4m
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= Antenna directivity: 2.5 dBi
= Tissue absorption: 98.7%
= Gain of the antenna + tissue = 7
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= Antenna directivity: 2.5 dBi
= Tissue absorption: 98.7%
= Gain of the antenna + tissue = 7

Absorbed 98.7% => radiated 1.3% - efficiency!
n=13% = 0.013
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= Antenna directivity: 2.5 dBi
= Tissue absorption: 98.7%
= Gain of the antenna + tissue = 7

Absorbed 98.7% => radiated 1.3% - efficiency!
n=13% = 0.013

In decibels:
n = 10log;,(0.013) = —18.86 dB



ST2EQ3

= Antenna directivity: 2.5 dBi
= Tissue absorption: 98.7%
= Gain of the antenna + tissue = 7

Absorbed 98.7% => radiated 1.3% - efficiency!
n=13% = 0.013

In decibels:
n = 10log;,(0.013) = —18.86 dB

Antenna gain (slide 50):
G =nD = —18.86 + 2.5 = —16.36 dBi



