LINEAS DE TRANSMISION

ADAPTACION DE IMPEDANCIAS
EN BANDA ANCHA

Banda ancha

Teoria de pequefias reflexiones
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Banda ancha

Teoria de pequefias reflexiones
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Banda ancha

Si la red es simétrica: — I,=I\, I,=T,

NI

(0)= e [r, (™ + e )+ 13 (M2 4 e D)y T, (00 +e )] Nimpar
PRET=1 g-ine r, (ej”" + e“"\‘")+ I, (e"(’“‘z)e + e‘j(N‘Z)")+ ....... + FN,Z] N par

2e7™| T, cosNO + T, cos(N — 2)0 +.... + T, cos(N — 2n)0 +....+ 11“(N_1),2 cose} N impar|
p(6)= : 2
2™ T, cosNO + T, cos(N — 2)0 +......+ T, cos(N — 2n)0 +.... + EFN,Z} N par

Dado p(0) = Z,,Z,,...2




Banda ancha

Transformador binomial

[,=AC}
p(0)=Ae™(e” +e ) =2"Ae ™ cosM 0
d"p(6
o _ M =0; n=12,..,N-1
Maxima respuesta plana: do" _—
|
4
p0)=2"a=2"h A nLD
Z +2Z, Z +Z,
Banda ancha
Transformador binomial
:Zn+l_Zn zil n+l
" Z.+Z, 2 Z,
InZot~ 2T, =2ACY =22 2= Lo oN oo NN n A
Z, Ay A0 g Z,
Ancho de banda: ¥
Pm|=2"|Alcos" B, 0, =arccos| = [Pu
2 1A

f, f, T T

}/_
A_f: 2(f0 _fm): 2_ 49m Z_Earccos{i[MJ " N T, Af T
2




Banda ancha

Transformador binomial Ejemplo:

Z, =500, Z,=100Q, N=3,p, =0,05

A=2Ni =t &llnz =-0,0433
Z +Z, 2
A—f=2 iarccos—|p—"‘ =0,70 > 70%

f, T

2w {lae o

Banda ancha

Transformador binomial Ejemplo:

Z, =500, Z,=100Q, N=3,p, =0,05

n=0-1InZ,=InZ,+2" C3In— 4,518 Z,=917Q

0

n=1-1InZ,=InZ, +2‘3C3Inz— 4,26 Z,=170,7Q

0

n=2-InZ,=InZz, +2-3c:3|nz— 4,00 Z,=545Q

0




Transformador Binomial

0.5 \\
0.4
0.3
0.1 \ /
e Ix Pe
4 2 4
Longitud eléctrica
N=12 N=13 N=4
ZLE Sfda ZfIa Gf5  Bld EfE Hide EHfELy EJE D&
1.0 L0 10000 LOGN 100D L0000 LGN 10000 1D 10000
15 LIGT 13554 10520 1.2247 14289 10257 11351 13215 146324
20 11892  1.6218 10907 14142 |.B337 10444 1,243 16002 19150
30 13161 22755 LI4T9 L7321 16135 10718 14105 21269 27990
40 14142 28285 LI90T  LOGOD 33504 10919 15442 25903 36633
6.0 1.5651 38336 1.2544 244895 47832 1.1215  1.7553 34182 53500
B0 16818 47568 13022 2BIE4 61434 11436 19232 41597 696955
100 13783 5.6233 13409 31623 74577 L1613 2.0651 48424 86110
N=5 N=§
2piZy E\fZy EBfEy BfZa EZfEH Ef%H ZyfZy  &jE Lk
1o LOODG  1ODOO 10000 00D L0000 10000 100K 10000
1.5 L0128 L0790 L2247 13902 14810 13048 14349 14905
20 10230 11391 14142 17558 19569 15757 18536 19782
o LOX54  LI300 173l 24390 L8974 10349 16577 28aE1
4.0 L0452 1.299F 20000 30781 382TO 24800 34302 39120
[.11] 10596 14055 24495 42689 56625 L1305 49104 5EITS
B0 LOTO2 14870 THE2R4 53800 74745 18050 63291  7.7302
100 1LOTES 15541 30623 64346 92687 45015 77030 06228
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Transformador Chebyshev
p(8)=2e ™[I, cosNO + T} cos(N — 2)8 +.... + T, cos(N — 2n)0 +....]
p(6)=Ae ™ T, (sech, cos®) = T,

n

Polinomios de Chebyshev:

Tl(x)= X
TZ(X): 2X2 —l Tn (X): 2XTn—1(X)_ Tn—Z(X)
T,(x)=4x° - 3x « — C0s0

0
T,(x)=8x* —8x* +1 €05

Polinomios de Chebyshev
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Transformador Chebyshev

p(O):ATN(secem):—ZL_Zo —> a-4a-% 1

Z, +Z, - Z,+Z, TN(secem):pm
1|72 -Z
Ty(seco,)=—=— —=—=> 9, —> At _, 40,
pm ZL—i_ZO

f, T

- Dado p,,, — maximo Af
- Dado Af — minimo p,,

- Mayor ancho de banda que con el transformador binomial
- Rizado en la banda de paso

Banda ancha

Transformador Chebyshev Ejemplo:

Z, =1000, Z,=50Q, N=3,p, =005

p(6)=2e (I, cos36 + I, cosB) = Ae " T,(sech,, cosh)
=Ae (4sec3 0,, cos’ 0 —3secH,, cos 9)

= Ae 7 [sec® 0, (cos 30 + 3c0s0) — 3sec,, cos 6]

_ ZL _Zo 1 —
7, +2, Tyeeco,) TMaiegry  sechy

0, =447° —> ?—f=2—4em —101%
0 T
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Transformador Chebyshev  Ejemplo:
Z, =100Q, Z,=50Q, N=3,p_=0,05

2T, = Asec® 0,

2T, = A(3sec®0,, —3secO,) — I,=01037=T,

— T,=0,0698=T,

Z -7

[, =—1 075 Z =575Q
° Z,+2, !
Z -7
I =—%2 % -Euasp 2 a0
Z,+7,
Z.-Z
[, = =225 Z.=87Q
2 Z.+2Z, 2

Transformador Chebyshev
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Banda ancha

Transformador Chebyshev

N=1 N=3
T = 0.05 m =020 ' = 0.05 [ =020
It | ZfR Z2% | DR 22 | BB 2B BB | 2% BiE ZEk
1.0 L0000 1.O00D | 1.ODOD 1.0000 | 10000 1.0000 1.0000 | 1.0000 10000 1.0000
1.5 11347 13219 | 12247 12247 | 10029 12247 13601 | 12247 12247 12247
20 12193 16402 | 13161 15197 | 11475 14142 17429 | 12855 14142 13558
3.0 13494 22232 | 14565 20598 | 12171 L7321 24649 | 13743 17321 21829
4.0 14500 27585 | 15651 25558 | 12662 2.0000 3.1591 | 1.4333 20000 2.7908
6.0 L6047 37389 | 17321 34641 | 13383 24495 44833 | 15193 24495 3.0492
80 17244 46393 | 18612 42083 | 13044 28284 57372 | 1.5766 28284 5.0742
10.0 1.B233 54845 1.9680 50813 1.4385 3.1623 6.9517 1.6415 3.1623 60920
N =4
Ty =005 T, =020

Zrfl&a /20 22y ZifZo Bl Z\f& ZalZy EfZa ZafE

1.0 1.0000  1.ODOD  L.OOMD  1.0000 LOND 10000 1.0000  1.0000
1.5 10892 11742 1.2775 1.3772 1.2247 12247 12247 1.2247
20 11201 12979 15409 17835 12727 13634 14669 1.5715
30 1.1586 14876 2.0167 2.5893 14879 15819 1.8965 2.0163

4.0 11906 1.6414 24369 33597 13692 1.7490 22870 29214
6.0 1.2290 1.8773 3.1961 4.8820 14415 20231 29657 4.1623
8.0 1.2583 20657 318728 6.3578 14914 22428 35670 53641
10.0 1.2832 23268 44907 7.7930 15163 24210 41305 65950

Comparacion Binomial-Chebyshev
Transformador de tres secciones
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