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Abstract: A novel, simple and broadband 180° bit X-band phase shifter was proposed and fabricated
in a standard micromachining process. 1t is composed of two 90° parallel-coupled lines; one of which is
shorted and the other is grounded. Design equations for the proposed 180 bit phase shifter are derived
by the method of even and odd mode analysis. Based on design equations, 180° bit phase shifter was

designed and fabricated to operate from 7 to 13 GHz with £5° of phase deviation.
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Fig. 1. The schematic of broadband 180° bit phase shifter.
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Fig. 2. The broadband 180° bit phase shifter proposed by
Shiffman.
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Fig. 3. Two-port parallel-coupled lines (a) shorted, (b)

grounded.
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Fig. 4. The phase deviations of broadband 180° bit phase
shifter.

2 (12)% (13)& ] 8319 Fig. 19 ¥ 33y 2
FARZE TAE 180° bit YA WHol7]e) A 4

RPN

1 | 7.z,
- = = > (14)
Yn-Y.n 2(1 - co'®)

ol Ao 2L Y e

2
cosd = Yo _p=—(an8-1)72 (15)

Y 1 p+(fan26— 1)/2

o] #t},

2 (1499 (15 ALY HEE 94" T a4
Y AFHNZE o] &3 Fhe 180° bit Y4 W
o]7]9] AREAQ A Aot}

b A FE 180° bit U4 Ho)) e F AT
A= Atol9] 9AakalE the- Pk

A$ = Gu-(W) (16)
pt(tan'8-1)72

471N g= Fig. 19} o} 2] Az o) A
714 dolt}. Fig. 4& B3 APAZY $RE=9)
ZIRES] 54 Yud L vlof wE} 2EkA e 94
UAE FopeS JdlA BeF3 sloh, 1800 9143
A ZEAL S ATE £2.5%, £5°, £10°% B} o]
mret o E-L 56%, 0%, 86%2 F7He B 5
AT}, Table 1-& 14 HR7} 42,59 +59, +10°9 ),
Ha) APH2) $xE Jne B4 oA g
APAFE HAF 2 itk

Zy =

Microelectronics & Packaging Society Vol. 12, No. 2 (2005)



178 A -

Table 1. Phase Deviation and Coupling.

Ad Z Z, C
+2.5° 100Q 42.55Q 7.89dB
+5° 10502 40.130 6.99dB
+10° 115Q 36.30Q 5.68dB
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Fig. 5. CPW parallel-coupled lines.

Table 2. Design specification.
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Fig. 6. Phase deviations of broadband 180° bit phase
shifter.

Fig. 7. Microscope image of RF measurement,
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