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Abstract
In this paper, there are three novel bandpass filters (BPFs), consist of single- and dual-band. They are presented in the
same size, all have been designed, optimized and fabricated and finally measured, based on a primary structure and
using planar microstrip technology. Each of the generated passbands, is resonated by the use of one of the two existing
types of resonator structures. The larger resonators, as main-structures of the filter with the stepped-impedance feature,
by applying 0°-feed structure and electrical coupling between them, create the first passband at 0.9 GHz. The smaller
resonators as sub-structures, with dual-spiral topology, are in the same size and uniform-impedance. They are
embedded in the main-structures to generate and control the higher passband at 1.8 GHz, with symmetrical feeding and
internal coupling. The cross-coupling between the sub-structures, suppresses any harmonics in the stop-band and
generates additional transmission zeros on both sides of the upper passband. The total size of the innovative filters with
a miniaturizing approach are reduced from 0.1632,%0.09%; to 0.092A,*0.08X, in terms of the guided wavelength, which
is the most compacted structure compared with other filters. According to the insertion losses of the dual-band BPF's
first and second passbands, 0.7 dB and 0.5 dB respectively, confirms the lowest insertion losses have been achieved,
compared with other examined dual-band BPFs. Finally three prototypes for global systems in mobile communication
were fabricated and measured. A good agreement between the measured and simulated results indicates realization the
goals and ingenious methods of this design as well.
Index Terms: Band pass filter (BPF), global system for Mobile (GSM) communications, 0°-degree feed structure,
dual-spiral open-loop resonators, cross-coupling.
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Fig. (26): Comparision between the parameters of Si2 and Szi
for the single-band frequency response at 0.9 GHz frequency
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Table (1): The comparison of the whole circuit size of the
proposed BPFs in this paper and the referenced papers
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Table (2): The comparison of the measured results of the proposed filters in this paper and the referenced papers
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Filter type Insertion loss | Return loss . In—band— 'Out-gf—band Attenuation of
(dB) (dB) isolation (dB) isolation (dB) TZs (dB)
Proposed 900 MHz BPF <IVO >\9q - >vq £algs
Proposed 1800 MHz BPF -/ >\A - > Y0 YY/VY
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Insertion loss

Dual-spiral open-loop resonator

Cross-coupling
Half-wavelength
Sub-structure

Tapped line feeding structure
Coupled line feeding structure

Overall size
Impedance ratio

Stopband 1. GSM: Global System for Mobile
Microstrip 2. Dual-band Bandpass Filter
. Magnetic coupling 3. Single-Band Bandpass Filter
Mixed coupling 4. Sharp skirt
Non-0°-feed structure 5. Decay rate
. Transmission matrix 6. 0°-Feed Structure
Selectivity 7. Skew symmetry
8

. Transmission zero

9. SIR: Stepped impedance resonator

AR

. Frequency response
11. Main resonator

. Hairpin-type

13. Electrical coupling
. Embedding

. Symmetric

. Isolation
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47. Lay out 33. Diagonal symmetry
48. Occupied area 34. Frequency selectivity
49. Substrate 35. Electrical length
50. Measurement 36. Attenuation level
51. Frequency Shift 37. Fundamental passband
52. Connector 38. Transmission-Line Theory
53. Between-band 39. TEM: Transverse ElectroMagnetic
54. Notch 40. Uniform-Impedance
55. Fractional bandwidth 41. Sub-Resonators
56. Insetion loss 42. Spurious frequencies
57. Return loss 43. Total length
58. High degree of freedom 44. Resonance
59. Suppression 45. Methodology
60. Prototype 46. Passive
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