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Design a microstrip ring hybrid for a 50 Q system with a design frequency of 2 GHz on
Rogers RT/duroid 5880 (1 oz. copper, 1.574 mm board thickness). Draw a fully-labeled top
view sketch of design.

Per section 7.8 and Figure 7.42a, we
will need Zy=50 Q and &)

J2Z,=2(50) =70.71 © o

microstrips. A4

The Rogers RT/duroid 5880 RO, Z
datasheet only gives & = 2.20 (no

%

* @

graph versus frequency). (a)

FIGURE 7.42 Three types of hybrid junctions. (a) A ring hybrid,
or rat-race, in microstrip line or stripline form.

Zo=150 Ql
From Rogers MWI at 2 GHz on Rogers RT/duroid 5880 (1 oz. copper, 1.574 mm thick)-

Wso=4.9 mm. Started with ‘Synthesis Width’ option and changed to ‘Analytical’ option to
get closer values for 50 (2, only went to one decimal place for width.

T MW 2018 — a
Program Design Type Information

All material names are licensed, registered trademarks of Rogers Corporation
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Zo="70.71 €

From Rogers MWI at 2 GHz on Rogers RT/duroid 5880 (1 oz. copper, 1.574 mm thick)-
Wn=2807 mm = 2.8 mm and .= 1.8299. Started with W5, = 4.9 mm and used the

‘Analytical’ option to get width value by trial-n-error.
Use (3.193) to get v, =c/ /¢, , = 2.9979x10° / \/1.8299
An=vyn/f=2216x10%/2x10°=110.8086 mm = 3471/4=83.1mm & A71/4=27.7 mm.

Program Design Type Information

= Vp71= 2.216 x 108 m/s.

All material names are licensed, registered trademarks of Rogers Corporation

Ie W —>| Material Name Bulk Dk Df
| J/ RTiduroid 5870 233 0.0012
)I | RTiduroid 5380 22 0.0008
T H RTiduroid 5880LZ 1.96 0.001%
s RTiduroid 6002 254 0.0012
I RT/duroid 5010LM 107 0.0023
Microstrip RT/duroid 6035HTC 36 0.0013
RTiduroid 6202 254 0.0015
Transmission Ling Information THH3 343 0.002
THMM4 47 0.002
Conventional Microstrip TMME 53 0.0023
Using 1.574 mm RT/duroid 58380 circuit materials. TMMA0 98 0.0022

Conductor width = 2.807 mm

Impedance = 70.71 ochms
Effective dk = 1.8259

Dielectric Loss is = 0.1842% dB/m
Conductor loss is = 037295 dBim
Total loss is = 0.56324 dB/m

Dielectric Q Factor is 1336.
Conductor @ Factor is 751.1
Total Q Factor for transmission line is 480.8

Wavelength on transmigsion line:
1 wavelength = 0.110 meters
1/2 wavelength = 0.055 meters
1/4 wavelength = 0.027 meters
1/8 wavelength = 0.013 meters
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