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FIGURE 7,29 Normalized even- and odd-mode characteristic impedance design data for sym-
metric edge-coupled striplines.

Microwave Engineering (Fourth Edition), Pozar, Wiley, 2012, ISBN 978-0-470-63155-3.
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FIGURE 7.30  Even- and odd-mode characteristic impedance design data for symmetric coupled
' microstrip lines on a substrate with ¢, = 10.

Microwave Engineering (Fourth Edition), Pozar, Wiley, 2012, ISBN 978-0-470-63155-3.
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FIGURE 7.31 A single-section coupled line coupler. (a) Geometry and port designations. (b) The

schematic circuit.
Microwave Engineering (Fourth Edition), Pozar, Wiley, 2012, ISBN 978-0-470-63155-3.
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FIGURE 7.32 Decomposition of the coupled line coupler circuit of Figure 7.31 into even- and
odd-mode excitations. {a) Even mode.
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FIGURE 7.32 Decomposition of the coupled line coupler circuit of Figure 7.31 into even- and
odd-mode excitations. (b) Odd mode.

Microwave Engineering (Fourth Edition), Pozar, Wiley, 2012, ISBN 978-0-470-63155-3.
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FIGURE 7.33  Coupled and through port voltages (squared) versus frequency for the coupled ling

coupler of Figure 7.31.
Microwave Engineering (Fourth Edition), Pozar, Wiley, 2012, ISBN 978-0-470-63155-3.
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Example- Design a nominal 16 dB (16.02 dB) coupler using symmetric 50 £
coupled mucrostrip TLs on Rogers TM101 board (g, ~ 10,

d=2.54mm=0.1". 1 oz.) for 2.4 GHz.

20:=50 @ d:=25410 ° m f=2410° Hz
—CdB

CdB=1602 C:=10 *° [C=0158125] % power C*100=2.5
. 1+C

(7.87a) even-mode char. impedance  Z0e := Z0- T C Z0e = 58.644 | Q
. 1-C

(7.87b) odd-mode char. impedance Z0o = Z0- e Z0o=4263 | Q

_|_

=0.93

- |
' 5 g=I0

1 S R Y I
20 4 80 B0 100 120
42.63 Q%0
FIGURE 7.3¢ Even- and odd-mode characteristic impedance design data for symmetric coupied
microstrip lines on a substrate with - = 10.

From Fig. 7.30 Sd := 0.93 Wd = 0.92
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Example cont.

S,==8d-d S-1000 = 2,362 |  mm. trace spacing

W:=Wd-d W-1000 = 2.337 |  mm, trace width

From Rogers MWI for Z; = 50 Q on a 2.54 mm thick TM10i1 board at 2.4 GHz-
Wspq =2.616 mm. v, = 1.133*10% m/s, . = 0.047208 m = 47.208 mm.

| P50
vp50 := 1.133-10° m/s N = “Jf \=0.047208 m
A
1-1000 =11.802 | mm
Top View
Coupled @ @ Isolated

F i
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N
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FIGURE 7.38  The Lange coupler. (a) Layout in microstrip form. (b) The unfolded Lange coupler.
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FIGURE 7.39 Equivalent circuits for the unfolded Lange coupler. (a) Four-wire coupled line
model. (b) Approximate two-wire coupled line model.
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(a) (b)
FIGURE 7.40 Effective capacitance networks for the unfolded Lange coupler equivalent cir-

cuits of Figure 7.39. (a) Effective capacitance network for the four-wire model.
(b) Effective capacitance network for the two-wire model.
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FIGURE 7.30  Even- and odd-mode characteristic impedance design data for symmetric coupled
microstrip lines on a substrate with e, = 10,
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