HIGH
PERFORMANCE,
LOW COST,

~ SURFACE-MOUNT
- QUADRATURE

COUPLERS

s system requirements increase, the

demands placed on passive

components also continue to rise in an
effort to meet ever-increasing consumer
demands. Industry is demanding higher
performance in smaller footprints at a lower
cost. Current quadrature coupler offerings suffer
from various drawbacks such as narrow
bandwidth and limited selection in the case of
GaAs-based products, poor repeatability for
core- and wirebased products, and large size and
leadless surface-mount package styles for other

types.

Mini-Circuits has developed series of high
performance 3 dB quadrature couplers. These
products exhibit low insertion loss, amplitude
unbalance and phase unbalance with good
isolation covering the 800 to 2400 MHz
frequency range. The finished part has an ultra-
low height of 0.05", measures 0.290" - 0.300"
and is targeted for high performance coupler
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that allows the designer to model complex
physical structures with a high level of ac-
accuracy. Excellent performance was achieved
with just one design iteration.

PRODUCT ASSEMBLY

The 3 dB quadrature couplers comprise a
multilayer ceramic structure using processes and
materials chosen for best electrical performance.
Strict controls are placed on both the materials
and the processes to ensure excellent
performance repeatability from part to part. The
use of ceramic material improves thermal
dissipation and produces a hermetic structure,
which results in excellent environmental
ruggedness. The package consists of 10 leads
welded to the substrate, forming a robust and
reliable assembly. The leads are solder plated for
good solderability.

COUPLER PERFORMANCE

The model QBA-12 coupler operates from
800 to 1200 MHz, and its average insertion loss
is typically less than 0.3 dB across the full band.
Amplitude unbalance is 0.3 dB, with phase
unbalance of 2° and isolation of 22 dB across
the band. Figure 1 shows the QBA-12
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ELECTRICAL SPECIFICATIONS

QBA-1ZMN+ 800t 900 28 20 025

QOBA-12+  B00to 1200 22 14 025

QEA-204 1800 to 2000 23 18 047

QEA-20W+ 1500 to 2200 23 16 0.41

OBA-24+ 1900 to 2400 21 17 0.

OBA-24W+ 1700 o 2400 21 15 048
*Inclides test fixtire loses
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.71 0.0z G.0 1.2

coupler’s insertion loss; Figures 2
and 3 show phase unbalance and
amplitude unbalance, respectively.
The unit’s isolation and return loss
performance are shown in Figures
4 and 5, respectively. The model
QBA-12N coupler is specified to
operate over the cellular bandwidth
of 800 to 900 MHz and features
typical performance of 0.25 dB
insertion loss, 0.3 dB amplitude
unbalance, 1° phase unbalance and
24 dB isolation. Performance is
dependent on the quality of the
printed circuit board used for the
motherboard. High performance
PCB materials with dielectric
thickness of 30 mil or thinner and
ground vias placed less than an
eighth-wavelength apart should be
employed. A recommended
footprint is provided in the
coupler’s data sheet and can be
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downloaded from the company’s
Web site at www.minicircuits.com in
the “What’s New” section. Table 1
lists the coupler family’s
specifications.

APPLICATIONS

There are many applications that
utilize 3 dB quadrature couplers,
such as power combiners, balance
amplifiers,  variable attenuators,
phase shifters, 1/Q modulators and
image reject mixers. The couplers
offer low thermal resistance and an
ability to operate at an elevated
temperature due to their ceramic
structure. The units also can operate
with up to 50 W of input power,
enabling their use in moderate to
high power circuits. Power capability
tests conducted indicate that each
unit is capable of handling even
greater power at room temperature.
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With 120 W of RF input power, the
leads detached from the motherboard
due to melting of the solder
connection. After reattachment, the
unit performed as before with no
performance change noted.
Continuous operation of the coupler
at 50 W for a week indicated no
performance degradation.

CONCLUSION

A series of microwave high
performance, surface-mount
quadrature couplers have been
presented, which offer good power
handling in a small footprint. These
couplers feature a very low height
that is suitable for use in Personal
Computer Memory Card
International Association cards. The
products are intended for demanding
low cost, high quality, high volume
applications and are priced at $6.95
in quantities of 10 to 49. Delivery is
from stock.
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This document is provided as an accommodation to Mini-Circuits customers in connection with Mini-Circuits parts only. In that regard, this document is for
informational and guideline purposes only. Mini-Circuits assumes no responsibility for errors or omissions in this document or for any information contained
herein.

Mini-Circuits may change this document or the Mini-Circuits parts referenced herein (collectively, the “Materials”) from time to time, without notice. Mini-Circuits
makes no commitment to update or correct any of the Materials, and Mini-Circuits shall have no responsibility whatsoever on account of any updates or
corrections to the Materials or Mini-Circuits’ failure to do so.

Mini-Circuits customers are solely responsible for the products, systems, and applications in which Mini-Circuits parts are incorporated or used. In that regard,
customers are responsible for consulting with their own engineers and other appropriate professionals who are familiar with the specific products and systems
into which Mini-Circuits’ parts are to be incorporated or used so that the proper selection, installation/integration, use and safeguards are made. Accordingly,
Mini-Circuits assumes no liability therefor.

In addition, your use of this document and the information contained herein is subject to Mini-Circuits’ standard terms of use, which are available at Mini-Circuits’
website at www.minicircuits.com/homepage/terms of use.html.

Mini-Circuits and the Mini-Circuits logo are registered trademarks of Scientific Components Corporation d/b/a Mini-Circuits. All other third-party trademarks are
the property of their respective owners. A reference to any third-party trademark does not constitute or imply any endorsement, affiliation, sponsorship, or
recommendation: (i) by Mini-Circuits of such third-party’s products, services, processes, or other information; or (i) by any such third-party of Mini-Circuits or its
products, services, processes, or other information.
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