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A Wideband Coplanar Stripline to Microstrip
Transition

Young-Ho Suh and Kai Chanérellow, IEEE

Abstract—A wideband coplanar stripline (CPS)-to-microstrip  multisection impedance transformers in the CPW transmission
line was developed. The transition has a simple structure for the |ine. Mao et al. [9] demonstrated a CPS-to-CPW transition

ease offabrication with low cost. The measured performance oftwo harating up to 20 GHz with an insertion loss of less than 0.5
back-to-back transitions exhibits an insertion loss of less than 3 dB
dB and a return loss of better than 10 dB.

and a return loss of better than 10 dB over a bandwidth from 1.3 , , . : -
GHz to 13.3 GHz (1: 10.2). For narrower bandwidth, an insertion ~ This letter presents a wideband CPS-to-microstrip transition

loss of less than 1 dB with a return loss of better than 10 dB was operating from 1.3 GHz to 13.3 GHz (1: 10.2) with an insertion

achieved from 1.4 GHz to 7.3 GHz (1:5.2). loss of less than 3 dB and a return loss of better than 10 dB for
Index Terms—Balun, coplanar stripline (CPS), CPS-to-mi- back-to-back transition. Itis simple and can be easily fabricated
crostrip transition, transition, wideband transition. using a low dielectric constant substrdte = 2.33). A mi-

crostrip-to-CPS-to- microstrip back-to-back structure has been
fabricated for easy measurement with the conventional network

|. INTRODUCTION
analyzer.
OPLANAR STRIPLINE (CPS) is a uniplanar trans-
mission line structure which finds good applications II. DESIGN AND FABRICATION

in feeding printed dipole antennas and mounting solid-state
devices without via holes. The advantage of CPS over coplanar, L e .
waveguide (CPW) is that CPS has less metal compared to CPY IIustrat'ed n F.|g. 1. The circuit S|mu'lat|on was accom-
and correspondingly can efficiently utilize the substrate areaP ished with the aid of IE3D software, which uses the method

Various methods of designing CPS-to-microstrip transitior?g moment algont_hm for f_uII wave electromagnetic §|mula-_
have been reported. In [1], Diét al. reported a type of uni- tion [;O]. RT/Duroid 5870 is used as the substrate_ with a di-
planar transitions based on the concept of mode convers fetric constant .Of 2.'33 and a thickness .Of 29 m'!‘ The gap
with a 3 dB back-to-back insertion loss bandwidth from 7 GHZEtween CPS str|ps.|s.0.'6 mm and the strip width is 1.'5 mm.
to 11.5 GHz (1:1.6) for the CPS-to-microstrip transition. “II'he CF.)S characterlstlc_ |mpe(_jan'cells ].58’4 as was simu-
1997, Qian and Itoh [2] improved the performance with a 3 d@ted with IE3D. The mlcrost_rlp line’s W'dth and I?ngth_are_
back-to-back insertion loss bandwidth from 6 GHz to 13 G -3 mm and 40 mm, respectively. The rad|a_l stub's ra_d|u_s IS
(1:2.1) by employing symmetri£-junction for the structure of e3|gneq as .5'5 mm for broadband operation. Electric field
[1]. Simonset al. [3] also proposed a transition using acouplin% CPS lines is formed across the two strip lines and on the

he structure of back-to-back CPS-to-microstrip transition

method with a 2.4 dB back-to-back insertion loss bandwidfPhtrary. electric field of micro_strip Iin(_a is formed pormal to
from 5.1 GHz to 6.1 GHz (1:1.2). However, this design usedt € substrate. Henqe, t_he rad_lal Stl.Jb is rotated with an angle
CPS-to-microstrip-to-CPS back-to-back structure and requir@dto cha_mge electric field onentatpn from p_aralle_l JFO ver-
special CPS TRL (through-reflect-line) on-wafer calibratiof{cal 2gainst the subst_rate. The rotation an@|e3|s_opt|m|zed
standards with the National Institute of Standards and Tech? 30 for good coupling. The high characterl_stlc |m_pe(?ian,ce
nology (NIST) de-embedding software program for a netwo CPS, 1849, can be tr_ansformed to the microstrip line’s
analyzer calibration [4]—-[6]. Most of these CPS-to-microstri OQ by_ a _smoot_h ms_ertlon of the ground plane toward the
transitions used high dielectric constant substfate> 10) to icrostrip line. Since It doe_s not employ any quarter wave-
reduce the CPS characteristic impedance [1][3]. length transformer, which limits the bandwidth as seen in

CPS-to-CPW transitions have also been developed wﬁﬂqer methods [1], [2], wideband performance is achieved.

wider reported bandwidth. Tillegt al. [7] presented a wide-

band CPS-to-CPW transition with 1 dB back-to-back insertion IIl. TRANSITION PERFORMANCE

loss from 0.45 GHz to 5 GHz (1: 11) lat gl. [8] proposed_ The return loss and insertion loss of two back-to-back tran-

a CPS-to-CPW back-to-back transition with the bandwid#itions were measured using an HP8510B network analyzer.

ranging from 0.4 GHz to 3.6 GHz (1:9) by using Chebyshevhe measured return and insertion loss of back-to-back tran-

sition excluding the SMA connector loss are illustrated in
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Fig. 1. CPS-to-microstrip back-to-back transition structure.
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Fig. 2. Measured return and insertion loss of the back-to-back transition.

For an insertion loss of less than 0.5 dB for the back-to-back
transition, the bandwidth ranges from 1.5 GHz to 6 GHz (1:4) [y
with a return loss of better than 10 dB.

(2]

[3]
IV. CONCLUSIONS

A simple and low cost CPS-to-microstrip transition was de- 4l
signed and measured. Performance results for the back-to-back
transition with less than 10 dB return loss and less than 3[°!
dB, 1 dB, and 0.5 dB insertion losses were achieved over 1.3
GHz-13.3 GHz (1:10.2), 1.4 GHz-7.3 GHz (1:5.2), and 1.5
GHz—6 GHz (1:4), respectively. The transition should have [
many applications for feeding printed dipole antennas, and

integration with MIC or MMIC passive or active devices. [7]
(8]
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