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Lossy film

Lossy film

Planar resistor Chip resistor Loop inductor Spiral inductor

Dielectric

Interdigital (3. § pF Metal-insulator- Chip capacitor
gap capacitor metal capacitor < 25 pF
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Charcteristic imp.(ohm)  Line width (mm) _ Effective dielectric constant Quarter-wave (mm)
50 2.30 3.2444 41.6

70.7 1.20 3.0693 42.8

100 0.50 2.9027 44.0
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F(@):f(cosﬁ,l"l,...,I“N = 5

2¢™M [T cosNO+ T, cos(N -2)0 +...+ Tivayzc088], N odd

3.1) Binomial (or maximally flat) 1/4-3}3 W3
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3£ Binomial t}eh 1/4-3+7 A3 g~

W3 2 AA 5

N=2 N=3 N=4
Zr /2y Zy/Zp Z2}2Zy Zy/Zy  ZyyzZy  Z3/Zg Zy/ €y Zafiy Z3fZg Zs{Zg
190 10000 10000 | 10000 10000 10000 10060 10000  10G00G  1.0000
15 1.1067 13554 | 10520 12247 14259 | 10257 11351 13215 1.4624
20 £.1892 16818 | 1.0907 14142 18337 | 10444 12471 1.6102 1.915¢
30 13161 237905 L1479 17321 26135 10718 14105 21260 27990
40 14142 28785 11907 20000 33594 | 10919 15442 25903  3.6633
60 1.5651 38336 | 12544 24495 4782 | 11715 17553 34182 53500
20 16818 47568 13002 28784 61434 | 11436 19232 41507 6.9955
10.0 17783 56233 13409 31623 74577 | 11613 20651 48424 86110
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ZilZy | Zy/Zy  Zy17 BiZy 2417y Z5/Zy | 22, L%y Z3/zy  ZyZy  ZsiZg  Zg)Z
1.0 10000 10000 10000 10000 10000 1.000C 10000 10000 10000 10000 -1.0000
15 10128 10790 12247 13902 14810 10064 10454 11496 13048 14349 14905
20 L0220 11391 14142 17558 19560 10116 10790 12693 15757 1853 19782
30 16354 12300 17321 24390 28974 | Loi7s L1288 14599 20549 26577 2.90481
40 10452 12995 20000 30781 38270 | 10225 L1661 16129 24800 34302 39120
60 10596 14055 24495 42689 56625 L0296 © 12219 18573 32305 49104 58775
80 1.0703 14870 238284 53800 74745 | 103490 12640 20539 38950 63291 77302
160 10789 15541 31623 64346 97687 10392 17982 22215 45015 77030 96278
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T =0.05 Cm =0.20 Iy =0.05 I'im = 0.20
Zr/Zo | Z1/Zy  Zy/Zy | Z1/Z 22y | Z1/Zy  Zy)Z 737 ZV/Zo  Za]Zo  Z3/7

1.0 1.0000  1.0000 | 1.0000 1.0000 1.6060  1.0000 1.0000 | 1.0000 1.0000 1.0000
1.5 11347 13219 | 12247 12247 1.1029  1.2247 13601 | 1.2247 12247 1.2247
26 12193 1.6402 | 13161 15197 11475 14142 1.7429 | 1.2855 1.4142  1.5558
3.0 1.3494 22232 | 1.4565 20598 12171 17321 24649 | 13743 17321 2.1829
4.0 14560 2.7585 | 1.5651 2.5558 | 1.2662  2.0000 3.1591 | 1.4333 2.06000  2.7908
6.0 1.6047 37389 | 1.7321 34641 | 1 3383 24495 44833 | 15193  2.4495 3.9492
8.0 1.7244 46393 | 18612 42983 13944 28284 57372 | 15766 2.8284  5.0742
10.6 1.8233 54845 | 1.9680 5.0813 14385 31623 69517 | 1.6415 3.1623  6.0920

N=1

Fm =0.05 m = 0.20

ZLlZy | Z1/Zy  Zy/Z, 23/Zy  Z4]Zy | Z1)Zo  Zy/Z 23/Zy  Z4/Zy

1.0 1.0000  1.0000 1.0000 1.0000 | 1 0000 1.0000 1.0000 1.0000
1.5 1.0892 11742 12775 13772 12247 1.2247 12247 12247
20 1.1201 12979 15409 17855 | 12727 1.3634 14669 1.5715
3.0 1.1586 14876 20167 2.5893 | 1.4879 15819 1.8965 2.0163
4.0 1.1906 16414 24369 33597 13692 1.7490 22870 2.9214
6.0 1.2290 18773  3.1961 4.8820 | 1.4415 20231 29657 4.1623
8.0 1.2583  2.0657 3.8728 6.3578 14914 22428 35670 53641
10.0 1.2832 22268 44907 77930 | 15163 24210 4. 1305 6.5950
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Characteristic imp.(ohm) Line width (mm)  Effective dielectric constant _ Quarter-wave (mm)

50 1.68 2.8459 4.44
574 1.23 2.7825 4.49
70.7 0.89 2.6835 4.58
87.1 0.56 2.5875 4.66
100 0.39 2.5263 4.72
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r(0) = In(Z L2/Zo) oAt sinﬂfL

- Triangular taper:

Zoez(zL/ZO)zln(zL/ZO), 0<z<L/2
7 =

Zoe[4ZL/ZO_2(ZL/ZO)Z_l]In(ZL/ZO), L/o<7<lL

. 2
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S. Chen and Z. Liang, "The impedance matching analysis on different tapered line function™, Proc. IEEE IC-
BNMT2011, pp. 620-623.

the relationship between character impedance Z(z) and z
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the relationship between Reflaction Coefficient and =
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Figure 3 The relationship between the total T(8) with 8 by using MATLAB

R. P. Hecken, "A near-optimum matching section without discontinuities”, IEEE T-MTT, 20(11), 734-739,
1972.
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