13. JIuHuu ¢ pa3npenciicHu nmapameTpu

1 JlnHua ¢ pasnpeneneHy napaMmeTpu- onpenereHne 1 OCHOBHU NOHATUS

JIuHausTa ¢ pasnpeaeicHy IapaMeTpy € CHCTEMa OT IIPOBOIHMITU, YUSTO
IBbIKWHA € ChH3MepuMa ¢ IbkuHata Ha EM BeinHa 1 € npegHasHaveHa
3a npeHacaHe Ha EM eHeprus.

[Mpumep: ABYNPOBOAHU JIUHUU, KOAKCUAJNTHU U MUKPOJIEHTOBU NTIUHUN.
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JInHuuM Cc paznpeaeeHd napameTpu

- NVHUA OT ABa NpPoBOoAHMKA C AbimkuHa 30 M MOXe Oa ce pasrnexga, kato NIMHUA ¢
pasnpegeneHn napamMmeTpm npun yectota Ha curHana f = 15 MHz n gbmkmnHa Ha EM
BbfiHa A = 20 m. A=c.T=c/f= 3.10"8/15.1076=20 m

- 3a eanH nepuop T Ha BbNHaTaA, BbMHAaTa ce pas3npoCcTpaHsBa Ha y4acTbK OT NUHUATA
c AbmkmHa A. CnegoBaternHo Lie nma asoBa pasnunka Mexay curHana Ha Bxoaa u
CUrHana no AbrKuHaTa Ha NUHUATA.

LJ e o o
Ceeeeeeeeeee Pasnpenenenune Ha U (E) B koakcuanHa nuHus

HY cdountbpHa cnctema ¢ AUCKPETHN U pasnpeaeneHu
napamMmeTpu

Pasnpenenenue Ha E n H B KoakcuarnHa nmHus
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13. JIuanu ¢ pasnpencaeHu mapamMmeTpu

AZ - y4aCTbK OT JINHNUATAa C MalJika OAbJTKNHa

AR - cbnpotusneHve Ha y4acTbka Az OT NMHUATA

AL - WHOYyKTUBHOCT Ha yyacTbka Az
I RJAz LaAz I—AJ
T A ---3 AC - KanauuTeT mMexgy fiBata
ECD . | eeas 5| & NPOBOAHMKA Ha y4acTbKa
. " =
Ly 1 | AG - mposoaumoct Ha
- Az y4acTbKa

i to, 1 OoT JIMHNATAa
ExBHBajieHTHaTa CXxeMa Ha JIMHUATA MOXKE J1a CE IIPEACTaBU C OMOIITA Ha
enementure AR, AL, AC, u AG, xato 0€30poii MHOI'0 y4aCTBIIH C
Oe3KpailHO MajKa AbJKHWHA Az.



13. JInuanu ¢ pa3npencaeHu mapameTpu

] - Honyckame, 4Ye HaAMa 3arybu Ha eHeprus
WAL >> AR> WAC >>AG Npwu pasnpocTpaHeHNETO Ha cUrHana:

JIuHMS, B KOSITO HE CE OTYUTAT 3ary0Ou C€ Hapuyia MAeaJTHA JIMHUSA.

I R4z Loz

L Z, TOBap Ha Kpas Ha
[:IZ" NMHUATa

< > ‘U, T

PeanHara JIMHES ¢ pa3npeecH! TapaMeTPH IPH BUCOKH Y€CTOTH € OJIM3Ka JI0
naeaJTHATA, 3all0TO C IIOBHUIIABaHE HAa Y€CTOTaTa PEaKTUBHOTO CHIIPOTHBIIC-
HUe WAL ¥ peakThuBHATA TPOBOAUMOCT WA C,mprueMar MHOT'O I'OJIEMHU
CTOMHOCTH B CPABHEHUE ChC CbOTBETHUTE AKTUBHU CHIIPOTUBIICHUE AR U
nposooumocm AG .



13. JInanu ¢ pa3npencicHu napameTpu

/ {
2 [lapameTpu /
2.1 Pasnpepnenexu napameTtpu ' /

RG174 RGS8/RG8 RG213

Pasnpenesenu mapaMerpu ca CTOMHOCTUTE HA UHIYKTUBHOCTTA, ChIIPOTUB-
JICHUETO, KanaluTeTa U MPOBOAUMOCTTA 32 1m AbJKMHA HA JINHUATA.

AR AL AC AG

RG8/U - Rd~1 Q/m, Ld~250 nH/m, Cd~100 pF/m, G~0.1 mS/m

3aBuCAT OT KOHCTPYKUUATA Ha NMUHUNATA, ANAMETPUTE Ha NPOBOAHULNTE, PAa3CTOSAHNETO
N n3onaumsaTa Mexay TaX, AUenekTpuyHaTa NpoHMLaeMoCcT Ha maTepuanure.

- NbnHoTO CbnpoTuBIiEHNE U MbJiHaTa NMNPpoBOANMOCT 3a MaJTbK Y4aCTbK Ca:

L, = \/Rd2 + (C()Ld)z Y, = \/Gd2 + (C‘)Cd)z
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13. JInanu ¢ pasnpencaeHu mapamMmeTpu

2.2 [lapameTpu Ha NUHUUTE

- XapaKTepuMcTU4YeH UMNeaaHcC: " f /
z Y _ |[Rat+jol, 'l / /
N §

Gd _I_ -]a)cd RG174 RGS8/RG8 RG213

- BbnHoBO cbnpotueneune : gl >>R ;. wC,>>G,
KoakcuanHute kabenu ca ¢ BbJIHOBO CbpoTusneHune- 50, 52, 75, unm 93 Q

m

Lo=p=—"= o= _|— (6e3 3ary6m)
1, C,
3an. Onpepenete BbNMHOBOTO cbnpoTtuBnerue npun Ld~250 nH/m, Cd~100 pF/m?
- CKOpOCT Ha pasnpocTpaHeHne Ha eneKTPOMarHUTHUTE BbiHW B
ngeanHarta NUHUS: o A

V = m = \E V—?6(m/s)

U Ld - 3a ngearnHa nuHug




13.BunoBse xoakcuaJiHu JIMHUU

IIpenMyiecTBa HAa KOAKCUAJIHUTE JIMHUM:
1. padorsaT or HY 1o CBY (o1 0 Hz 10 ~20 GHz ) 3a momunocTu mWpao 1kW!
1. expaHUpOBKaTa He MO3BOJISIBA U3JIbYBAHE U €A IYMO3AIIUTEHH.

2. ya00HH 32 BPb3Ka;

3. JIeCHU U €eBTHHH 32 NMPOU3BOACTBO.
BuigoBe KoakCHAJHU JIUHUHU:

- I'bBKABH KOAKCHAJHU Ka0eJu;

- MOJYTBbPAU KOAKCUAJHHU JUHUU;

- TBBbPAU KOAKCHAJIHM JIMHUU;
- KOAKCHAJIHU JIMHUM C 2 U IOBeYe eKPAHUPOBKH;

- KOoaCHA/JIHH JIMHUHU C Bb3AYIIITHO, MOJIMCTHJICHOBO UJIN Te(l)J'IOHOBO
I[I/IeJ'IeK"l})I/I‘IHO 3allbJIBaAHCE



http://en.wikipedia.org/wiki/File:Coaxialcableoneandfifthofan.jpg

Table of RG standards

) ) . overall )
Ka6eHI/I type t?lfrii?nce o dizlerine diameter  braid }:i?(frlty comments
type [in] [mm] in mm
Low loss at
KoakcuanHuTte kabenu ca high
C XapaKTepucTU4YeH umMne- Sy
naHC(B'b.I'IHOBO CbnpoTunB- 1;%_ 75 1.0 mm Solid PE 0.185 4.7 0.270 6.86 double 0.75 television,
satellite
nexHwue) 50, 52, 75, unn 93 Q iR i
cable
3a AueneKTpukK ce n3nor- modems
3BaT MaTtepuanure: T}?iskilsé%uzg
. sSnie -0 .
PE is Polyethylene (g,~2.4); It has four
PTFE is Polytetrafluoro- lgg‘Q 75 Solid PE 0.298|7.57|quad lﬁ:ﬁlﬁg
ethylene (TecpnoH g,~2.05); regular RG-6
ASP is Air Space Oy RS
Polyethylene yy—
RG- radio;
50 2.17 mm|Solid PE|0.285/7.2 10.405/10.3 Thicknet
PasnunyHu CI/ICT?MM 3a 8/U (L0BASES) is
O3HaYeHue - Han-pasnpo- similar
cTpaHeHa e RGXX/U A thinner
version, with
the electrical
Radio Guide/Universal RG- 15 1.0mm |Solid PE|0.1854.7 |0.270|6.86|double|0.75 |characteristics
8/X of RG-8U in
a diameter
similar to
RG-6


http://en.wikipedia.org/wiki/Polyethylene
http://en.wikipedia.org/wiki/Polytetrafluoroethylene
http://en.wikipedia.org/wiki/Polytetrafluoroethylene
http://en.wikipedia.org/wiki/Polytetrafluoroethylene

RG Coax Cable Applications

Cable Type Impedance Typical Application Best feature Trade O
RG1T4N 50 Ohm Transmission of data signals in applications such as | Small diameter, flexible Higher signal loss than larger
LANAYAN or GPS diameter cable such as RG58
|
RG183AU 50 Ohm Transmission of data signals in applications such a5 | Small diameter, flexible. High Higher signal loss than karger
LANAYAN or GPS In situalions where high temperature rating of taped TFE outer diameter cable such as RG5S and
— mE — ternperature performance s needed jacket higher cost than standard RG174 M a KCM M aJ'I H a L‘l eCTOTa
RGI16M 50 Ohm Transmisshon of data signals in applications such as | Small dlameter, flexible. High Higher signal loss than karger H a pa6OTa H a KOa KCM aﬂ H aTa
LARAYAN or GPS In situations where high temperature rating of extruded FEP diameter cabde such as RG5S and
T — temparature performance s needed outer facket higher cost than standand RG174 JTINMHNA:
RGHACA 50 Ohm Transmission of data signals in applications such as | Lower signal loss than smaller diameter | Less fexible than smaller diameter
- anfenna feed cables or Ethernet backbones cable such as RG174 cable such as RGIT4 j GJ% .
el
;( V=
RG142BU 50 Ohm Transmission of data signals in applications such as | Lower signal loss than smaller diameter | Less Mlexible than smaller diamelter (‘l':] '-+-' d ) E'
anfenna feed cables or Ethernet backbones in cable such as RG1T4. High temperature | cable such as RG174 and higher R
m o situations where high temperature performance is rating of exdruded FEP jackel cost than RGS3C cable.
neaded
s [ [ v s | s e e oo | JOF L and d in millimeters
applications such as security systems or CATV cable such &5 RG1T9, Flexibility of conductor RGS9RM cable
_ f— stranded center conduclor cable
RGS98/U 75 Ohm Transmission of a video or audio signal in Lower signal boss than smaller diameter | Less flexible than smaller diameler
applications such as security systems or CATV cable such as AG1TY and RGSAU cable such as RG1T9 or stranded
— jr— stranded center conducior cable center conductor RGS9AU
RG&U 75 Ohm Transmission of a video or audio signal in Lower signal loss than smaller diameter | Less flexible than smaller diameler
applications such as security systems or CATV cable such as RG179 and both RGS9AU | cable such as RG179 and both
m— or RGS9BU catie RG50A of RG598/U
RGZ230 50 Ohm Transmission of data signals in applications such as | Lower signal loss and belter shieiding | Less Nexible than smaller diameter
LANMWAN or GPS In situalions where low signal loss | than smaller diameler cable such as cable such as RG174 and higher
m - and high shielding performance is needed RG174 o RGSBCA cables cost than single shieided AGS8C
cabla
RG213U 50 Ohm Transmission of data signals in applications such as | Lower signal loss and higher operating | Larger diameter and less Nexible
antenna feed cables in sRuations where low signal | voltage than RGSECU cable than RG58CA cable
— loss and high operaling voltage performance is
nesded
RG17981U 75 Ohm Transmission of a video signal in applications such | Small diameter, flexible. High Higher signal lxss and cost than
as security systems where high temperature temperature rafing of extruded FEF larger diameler cable such as RGS9
D — performancs Is neaded outer jacket
RG187 75 Ohm Transmission of a video signal in applications such Small diameter, flexible. High Higher signal loss and cost than
&s securily systems where high temperature temperature rating of TFE taped outer | larger diameter cable such as RGS9
. — pesformance is needed jacket

- nggfm" Global
For more information, visit us at www.L-com.com or call 1-800-343-1455
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Koakcuanam muanu - ChbE/JIMHUTEJIA

Y B oo I— APC-7mm (18 GHz) [<0.001
Vot s 2 giuolilihe:
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ngirpk‘J,hIJ 3" éﬁé L é}&
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BNC "é‘f)yzpfr;g‘; AV (el 2 SMA- a0 18 (26) GHz
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http://en.wikipedia.org/wiki/File:N-Connector.png

13. JInanu ¢ pasnpencieHu mapameTpu

- KoHcTaHTa Ha pa3npocTpaHeHue y=a+j.3

t —( ,B)Z t -a.z _j( t,Bz) -Qa.z 0
U(z)=U, e e =U e P =U e “ e/ “*U sin(w.t— f.2)

- Pa3oBa KOHCTaHTa (M3MeHeHMeTo Ha hasaTta Ha BbiHaTa Ha eanHuLa

ObIDKMHA Ha NUHUATA) @ 2. f 2rx.f 2x
p=—=wL,C, = = -
\Y% AT A f A
- KoedmumeHT Ha 3aTUXBaHe — N3passiBa 3aTMXBAHETO Ha BbIIHATA B JIMHUS
CbC 3arybu (HamMansiBaHeTo Ha amnnuTyaaTa c Pa3cTosIHUETO).

— Ry |Cq + G, | L ~0.1 dB/m =100 MHz
L, 2 C, ~1 dB/m f=1 GHz

- BxogeH nmnepaHc (CbNpoTUBNEHUe) ce n3passaBa C OTHOLLEHMETO Ha
HanpeXXeHNeTo N TOKa, KOUTO CbOTBETCTBAT Ha onpeaereHa Ob/mkuHa oT
nuHMATAa (T.e Ha onpeaeneHo pascTtosiHue (X) OT Kpas Ha JIMHUATA).

U
“nI = ((j:))




13. JInanu ¢ pasnpencaeHu mapamMmeTpu

3. 59|rau_|,|/| BbJIHU B naealiHa JIMHNA C pasripegerieHn napamMeTpu
U sSin ot Ha gsynpoBogHa nuHua e nogageHo BY cnmHyconganHo Harnpe-
XeHue c nepuog T, Ha xunoto U (V) a Ha onneTtkara 0.

[lonyckame, 4ye nNUHUATa €
BeskpanHo abrira n 6es 3arybu

U e R=0, G=0.

uit)!

e t, =0 — u=0

1220_251',!_*:0,?5 A

'.*I]s_ﬂ
. t4 =0 x=¢C
um({) R t, =025T" A =v.T
- Vv ! A <
= =consit =
‘ .xz i . . Ld.Cd gl"

u(t)

AN
| N |

‘ B ABynpoBogHaTa NMHUS ce
T T ' pa3npoCTpaHsiBa BbfiHA Ha TOKa U
| = HaNpPeXeHNeTo CbNPOBOAEHA C
uti 3 g pa3snpocTpaHeHue Ha EM BbnHal




13. JInanu ¢ pasnpencieHu mapameTpu

- BbnHarta Ha HanpexeHmeTo we JOCTUrHe Ha pa3CtodaHne Z OoT Ha4aJ10TO Ha JIMHUATA

3a Bpeme At: P

At = —
v

HanpexeHneTo B gageHa To4ka (z), otganevyeHa oT HayanoTo Ha NuHuATa (MSCTOTO Ha
BKI1lOYBaHe Ha reHepaTopa) Ha pa3CTOSAHME Z €

u(z) =U, sin a)(t —ij

A\

Hanpexennero e pyHKus HE caMo Ha BpemeTo t Ho 1 Ha pa3cTosHHETO Z!
ToBa € chllleCTBEHA pa3InKa MEXKIY BEPUTUTE ChC ChCPEAOTOUCHH 1
pasmnpeaencHu napamerpu!

U L Z
Z . =p=—"= [Z4 i(z)=1 sin| w| t ——
C p ] Cd () m v

m

[Topaau akTUBHUA XapaKTep Ha P, HAMPEKEHUETO U TOKBT B OC3KPAMHO JIbJTra
auHMS 0€3 3aryou MMaT chBHaaIlM a3y B Msj1aTa JIMHUSL.

o



13. JInuanu ¢ pa3npencaeHu mapameTpu

BbaHOBOTO CBIIPOTHUBJIICHHUC MOJKC da CC PA3ITICKA IIO OTHOIICHHUC HA I'CHCPATOPA, KATO
BXOAHO CBIIPOTHUBJICHUC HA 6€3KpaﬁHO ABbJIT'a JTNHUA.

|
i i
l i
PUAVCEE YA
— T — ‘ -— | {
MR N R
™ e |E ‘ '
O FFE R
AN a D’Jf\%
WASM W U s i
H HH ' HH H [To gBynpoBogHaTa NIMHUA ce pa3npocTpa-

HABa HanpeyHa EM BbniHa (TEM).

[To O6e3kpaliHO JIbJIra JTUHUS BbhJIHATA HA HAMPEKEHUETO I1I€ MTPOABJDKABA /1A CE
pas3npocTpaHsBa 10 Oe3Kpai, T.6 0€3 OTpaKeHUE OT Kpasi Ha JMHHATA. TakaBa BbJIHA CE

Hapuya Osiramia BbJHA.
I+



13. JInanu ¢ pasnpencieHu mapameTpu

bsAramm BeJIHA MOTAT J1a CE MOJYYaT B JIMHUS C KpalHa JIbJKUHA AKO TA €
HaTOBape€Ha C aKTUBHO CHIIPOTUBIIEHUE Z; =R;= p paBHO 0 CTOMHOCT Ha
HEWHOTO BBJIIHOBO CHIIPOTUBJICHUE.

— £ = /3:-"“/ :
Lo =p Za P %k\ B e
X

CobriacyBaHe MeXy JMHUATA U TOBapa - KOraro € HeoOX0MMO J1a Ce MpeIaie
MaKCHMajHaTa €Heprus OT M3TOYHUK KbM JIaJICH TOBAp CE€ M3IOJI3Ba PEXKUM Ha Osraiia

BbJIHA U CHIIPOTUBIIEHUE PABHO HA BHIHOBOTO. AKO Z, # p Ce nosiBABa cToslLla BbJlHA
N ce NOoCTaBsa MMNeaaHCceH TpaHcgopmaTop ¢ noaxoasduwlo Z, 3a cbrnacyBaHe.




Example 3.1: Calculate the equivalent impedance and admittance of a one-meter-
long line that 1s operating at 1.6GHz. The line parameters are: L =

0.002 uH/m, C = 0.012pF/m, R = 0.015 ohm/m, and & = 0.1 mS/m. What is the
characteristic impedance of this line?

Z=R+joL=00154;21 x 1.6 x 107 x 0.002 x 10°°Q/m
— 0.015 +,20.11 Q/m

Y =G+ joC=0.0001+;27 x 1.6 x 107 x 0.012 x 107 S/m
= 0.1 +0.1206 mS/m

[7
7 — |5 —-1337.02 4121380
v \/Y tJ
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