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Impedance

Znacka zZ, [Z] = Q)

Celkovy ,,odpor” kladeny soucastkou/obvodem stfidavému

proudu pri dané frekvenci
Komplexni Cislo — realna slozka odpor R, imaginarni reaktance X
Vyjadreni — ekvivalentni sériovy obvod
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Induktance a kapacitance

Formy reaktance
Kapacitance X.- u kondenzatoru

11
onfC — wC

X, =

Induktance X,— u civky

X, =2nfL =wlL

R ~-lXe
R
-1Xe tz
R JXL
000
X [0 7 Z




— Impedance

Real -| | 16650

|Imag = | 76.504 0
100

i !

G0
40
20
Cﬂ 0
=20
A0
-0
-a0
=100

=100 -&0 0 &0 100

0
— Seral equivalent circuit
Rs =1.6650
P —
le=12176 puH
Q = 45957

— Impedance
|Real || 1.105Q
|Imag ~| | 723450

100
a0
&0
40
20
a 0
=20
A0

. Y
-a0
=100

-100 -50 0 100
0
— Serial equivalent circuit
Rs =1.1050Q
———
Cs =2200nF
3 =65.442




(R)LC obvod

Civka spojena s kondenzatorem
Analogicky s mechanickym oscilatorem

Poloha — naboj, hmotnost — indukcénost,
rychlost — proud, koeficient treni - odpor ...

Rezonancni frekvence 1

Jo= 21 LC

R vétsSinou pouze paraziticky




Jak se to chova ve skute¢nosti?

* Meérime zmeny impedance kabelu
pro danou frekvenci zplusobené
pohlcovanim energie vyzarené
magnetickym polem
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Zaporna indukcnost?
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Zavislost indukcnosti na frekvenci

TR1/MH

100u

a0u

&0u

400

20u

-20u

-40u

-G0u

TR1: Ls{Impedance)

TR2: Phase(lmpedance)

100

a0

&0

40

20

L=
2T L

-20

-40

-60

-80

-100

Kapacita
Induké n?\ W,
:-"J}){\ I"I
x‘“f W
. \
-~ W F
/ﬂf Y. « Rezonancni frekvence
_—______’_——“—’lf

t

1"|

h \ s

| /

[

\ ,
|
| 4
k ;;?x{;wwkﬁmMwhwm$“"“”“w—wa“*,hm*wﬂ__w“w_m

W
&M amM 10M 12M 14 16M 18M 20M
fiHz



TR1/F

Zavislost kapacity na frekvenci
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Co z toho plyne?

Soucastky nejsou idealni — civka ma néjakou kapacitu,
kondenzator indukcénost

Parazitické parametry se projevuji ruzné v zavislosti na
frekvenci

Model — sériova indukénost, odpor a kapacita
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K cemu je to dobré?

Bezdratoveé nabijeni

Rezonancni transformator bez jadra

Dokazi spolu digitalné komunikovat (2 Kbps)

Vyhody: neni potrfeba kabel, zarizeni lze kompletné uzavrit
Nevyhody: nizsi uCinnost, pomalejsi, vyssi cena




NFC

* Aktivni zarizeni — se zdrojem napajeni

* Pasivni zafizeni — napajeny proudem indukovanym polem
aktivniho zarizeni

* Provozni frekvence 13,56 MHz
* Prenosové rychlosti 106 - 848 kbps
e 96 —8 192 bytu paméti

Bezkontaktni karty

RF Smartcard

Microchip

u

Several wires
ves as antenna
communication and power




Zaver

Za urcitych podminek se muze kondenzator chovat jako civka
a haopak

Linearné harmonicky oscilator ma vyuziti i v modernich
technologiich

Kalibrace méricich pristroju je velmi dulezita

Podékovani: Ing. Vladimiru OlSanovi, Ph.D. za zapujceni
potrebného vybaveni a rady

Dékujeme za pozornost



Zdroje

[1] R. P. Feynman, R. B. Leighton a M. Sands, Feynmanovy prednadsky z fyziky: revidované
vydadni s resenymi priklady — 1. dil, Fragment, Praha (2013), 314-325, ISBN
9788025316429

[2] R. P. Feynman, R. B. Leighton a M. Sands, Feynmanovy predndsky z fyziky: revidované
vydani s resenymi priklady — 2. dil, Fragment, Praha (2013), 304-306, ISBN
9788025316436

[3] kol. autort, Resonant Wireless Power & How it Works,
http://powerbyproxi.com/about/wireless-standards/

[4] K. Siddabattula, Why Not A Wire?: The case for wireless power,
http://www.wirelesspowerconsortium.com/technology/why-not-a-wire-the-case-for-
wireless-power.html/

[5] kol. autoru, System Description Wireless Power Transfer, Volume I: Low Power,
Wireless Power Consortium (2013),
http://www.wirelesspowerconsortium.com/developers/specification.html

[6] kol. autoru, Agilent Impedance Measurement Handbook, Agilent Technologies (2013),
http://cp.literature.agilent.com/litweb/pdf/5950-3000.pdf

[7] kol. autoru, Near field communication, Wikipedia,
https://en.wikipedia.org/w/index.php?title=Near_field_communication&oldid=6848902
60

[8] anonym, Inside NFC: how near field communication works, APC magazine (2011),
http://apcmag.com/inside-nfc-how-near-field-communication-works.htm/#null



Komunikace pri bezdratovém nabijeni
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Figure 3. Receiver Resistive Modulation Circuit
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Figure 4. Receiver Capacitive Modulation Circuit



