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Abstract

We have fabricated a modified hairpin-type YBa,Cu;075 (YBCO) 2-pole microstrip bandpass filter with the center
frequency of 5.8 GHz. We designed a hairpin-type filter with interdigital-coupled inner poles to improve the filter
performance. Compared to a typical hairpin-type filter of the same size, the center frequency, the bandwidth and the insertion
loss appeared smaller by 14.5 %, 29.6 %, and 0.55 dB, respectively. The dimensions of the filter were 13.7mm x 3.3 mm.
YBCO films deposited on r-cut sapphire buffered with a CeO, thin layer were used for making the filter.
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Fig. 1. A schematic diagram of PLD system.
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Table 1. Deposition conditions for YBCO films and CeO
buffer layer on r-cut sapphire.
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Fig. 2. Photograph of YBCO films prepared on (a) rotating

_substrate, and (b) a substrate without rotation.
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Fig. 3. XRD pattern of a CeO, film on sapphire substrate
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Fig. 4. The resistance versus temperature data for the
YBCO film on CeO,-buffered r-cut sapphire. Inset: The
resistance versus temperature data near the critical

temperature.
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Fig. 5. Hairpin type filter with interdigital coupled
innerpoles. (a) Layout (size : 13.7mmX3.3mm). (b)
Microwave properties of simulation and measurement.

9o3 sMA
CLRS

connectorE  AF&3I o H,
connectorAtol 9] AT FA 3]
silver pasteE AH§-3te] A &3t
Figures 5(a)% 5(b)e 22k U5 poled A4Y
3 hairpin type BE9] layoutd} o] FE o] o
simulation 23 % 54 FAAILZA 77 Kol
A E3" d¥o FA Fae, Aded, 59
9, 3dB FHHNYG I ripple A7
5.854GHz, 2.3 dB, 145 MHz, 213 MHz, 1.3 dB2l
Aoz FEEHYT LI 61.5KNA 9 FA
Fi, AdEA, BHd9, 3dB FHAY 2

2] 1 ripple> Z+Zt 5.895GHz, 2.2 dB, 171 MHz,
216 MHz, 12 dBQ! Ao 2 #=FAEd), oy
3 e 22 A7)9 YurAQl hairpin-type 2
ol #ld FAFdS5, FAGE a8n A9
&ao] Z+7} 14.5%, 29.6% LI 0.55dB T
o] & Aolt} [9]. Figure 5(b)ol A simulation
% 4 Ay zto] ®ol Aot Ue olfE
|23} v FA9 QoA 7|Q1ga 2ot
312 simulatione et FAE 022 o
Bt ot AA AzGd AlHY FAE 500nm
o] i, simulation A AF&% 7]# F7= 0.5mm
o|x|qk A HejA| o] ALEH 7B FAE
0.45mmo] t},

Figure 5(b)oll A =g AR FIA &
To| wE "y FAFIGS #sst og A
AL & F QdEd, 615 - 77 K AlojdlA 9 F
AZFag W3tE 25 MHz A= 2 g
B3] 77 - 87 K 997 87 - 88 KA HelM & 7}
Z} 200 MHz®} 50 MHz2] & #& Adoh. ¢
BRor 2AEAZ AFE FI7Y I F
e 2k we wEste Aoz gEA
At I olfEE AA gy F HAE A
Ztgt = e, I ve 2dEAY J5
o] (penetration depth)’} 2Xko we}l W3}3}7)
o o] ZHAE9 inductance’} B & Ex, w
A FR7 W9 Azlate] P44 27 Wsksto
2 Fuerp wEgs £ 4 1, UE g
Uze 789 FA45e 2%

N

A 4= Mg & 5 doh & 4
goll Agd 71w fAddTe 25 &4
of wi¢ Z&& Y w ¥ M A58
TAFFe 2xd wE W= YBCO WY
A
L=

PLD WHE& AH&3le dde a2=x
YBCO &g Aston], o ARE
interdigital coupling %9 pole E& A
hairpin-type E1E A1 At 7€
9] hairpin-type 2] ZEol| interdigital coupling -
z9 pole & YT AGo FHRHH
out-band 4ol FARE & F UdeH, A



96 K R Jung et al.

P&EAE o2 2AE ¢ F AU

ge A Al AH4E YBCO #Hehe w}io]
193 nm ¢! ArF Excimer Laser & Al-43l9 CeO,
-buffered r-cut sapphire 71% ol in-situ 2 ol 5]
AgE ALEA o] yete] YALEE 878K,
ATE 9% 05K °Jth

B Ao AZ4 interdigital coupling :rL7‘
9] pole £ ’)‘J'm“} e = 2 Y SrTio, ¥
g AL F WE pole 3 9 F pole &
thol] AgA}E =L "L B3l tunable

8 poyinel Aol 384 + 98 Aoz
JEEES
A1 2

2 d7e #Edgaw A4 Jdddgsa

gengojd TAg e U3} Har)es =4
ATFAEAL Y Adoz ol oL

References

[1]1 A. A. Dymnikov and O. D. Poustylnik, “Use of the
phenomenon of high-temperature superconductivity for
the creation of integrated devices of microwave
electronics,” International Journal of Infrared and
Millimeter Waves, 20(5), 937-965 (1999).

[2] Dawei Zhang, et al,”Microstrip Filters for wireless
communications using High-Temperature Super-
conducting Thin Films,” Appl. Supercond., 3, 483-496
(1995)

[3] Reinment K. Hoffmann, Handbook of Microwave

Integrated Circuits, Artech House, 20-37 (1987).

[4] Douglas B. Chrisey and Graham K. Hubler, Pulsed
laser deposition of thin film, JOHN WILEY & SONS,
240-244 (1994).

{51 X. D. Wu, et al, “Epitaxial ordering of oxide
superconductor thin films on (100) SrTiO3 prepared by
pulsed laser evaporation”, Appl. Phys. Lett. 51(11),
861-863 (1987).

[6] J. M. Phillips, et al.,"Comparison of Ba,YCu;0,5 thin
films grown on various pervskite substrates by
coevaporation,” J. Matter. Res., 7, 2650-2657 (1990).

[71 K Frohlich, et al,“Superconductiong Yba,Cu;0; films
prepared by aerosol metal organic chemical vapour
deposition on Al,O; substate with CeO, buffer layer,”
Supercond. Sci. Technol., 10, 657-662 (1997). »

[8] K. N. Tu, J. W. Mayer, and L. C. Feldman, Electronic
Thin Science, Macmillan Publishing Company, New
York, 157-187 (1992).

[9] K. R. Jung, et al, “Fabrication of HTS Microstrip -
Bandpass Filters using CeO, buffered YBCO Films
grown on a-Al,O; substrates,” High Temperature
Supercond. , 9, 58-62 (1999) '

[10] I. Sok, J. S. Lee and E. H. Lee, “Tunability and loss
tangent of ferroelectric SrTiO; films in YBa,Cu;0y
Superconducting resonator,” Supercond. Sci. Technol.,
11, 875-879 (1998)

[t1] Guru Subramanyam, et al, “A K-Band Tunable
Microstrip Bandpass Filter Using a Thin-Film
Conductor / Ferroectric / Dielectric Multilayer
Configuation,” IEEE Microwave and Guided wave
letters, 8(2), 78-80 (1998)



