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• Stacked multi-layer with 50Ω transmission line. 

• Bidirectional, broadband and 50Ω stripline 

structure with TEM mode of operation. 

• Microstrip cut-outs at the edges for RF launch.  

• Tapered transition at microstrip-to-stripline 

joints to provide smooth field and impedance 

variation. 

• Bigger beam interaction hole for low current, 

low β beams. 

• Negative Bias Ring around the hole. 

• Via-fencing to suppress unwanted spurious 

modes and enhancing the 3 dB bandwidth. 

• Standard Microstrip and Stripline Design 

equations used for 50Ω designs of λ/4 lengths. 
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• Simulation and Measured results useful for a bandwidth of ~ 6 GHz (due to VNA 

bandwidth limitation) 

• |S21| < ~3 dB throughout the bandwidth. 

• The device can handle beam bunches with a rise time of <~60 ps. However, 

simulations have shown the bandwidth > 10 GHz.  

• Abrupt discontinuities are observed due to co-placement of bias ring. 

• The devices are ready to be mounted on the beam line to perform the measurement 

of 200 ps – 1 ns ion beams of IUAC SC-LINAC. 

 

Introduction 

Design Details 

• Determination of time structure and energy 

spread of a sub-nanosecond bunched beam. 

• Interceptive pick-up devices: Faraday Cups. 

• Fast rise time devices to capture smaller 

bunches : Fast Faraday Cups. 

• Planar Stripline Faraday Cups : smallest yet 

highly broadband structures with BW > 6-10 

GHz (resolve beam bunches 100-200 ps wide) 

• Measurement of beam bunch widths of  

Pelletron or HCI accelerator of IUAC towards 

the Superconducting LINAC.  

• Bunch widths of the order to 200 ps – 1 ns are 

required to be measured using the setup. 

Mode Suppression: BW Enhancement 

• Higher order spurious modes exists in without 

via. 

• Scattered field plot is visible. Modes shown 

by |S21| > 3 dB. 

• These modes behave as rectangular cavity 

modes governed by Eq. shown. 

• Higher order modes are shifted to higher 

frequency with introduction of VIA. 
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Mode 𝒇𝒓𝒎𝒏𝟎 HFSS 

𝒇𝒓𝟏𝟏𝟎 2.2 2.66 

𝒇𝒓𝟐𝟏𝟎 3.16 3.55 

𝒇𝒓𝟏𝟐𝟎 3.73 3.75 

𝒇𝒓𝟑𝟏𝟎 4.3 4.02 

𝒇𝒓𝟏𝟑𝟎 5.29 5.365 

BW enhancement 
achieved from 2.2 

GHz to 11 GHz 

Experimental Results 



Parameter Value 

Substrate RO4003C 

Substrate 1 Dimension 

(w × l × h) 

45 mm × 60.8 mm ×  0.8 mm 

Substrate 2 Dimension 

(w × l × h) 

45 mm × 60.8 mm ×  0.8 mm 

Dielectric constant εr 3.55 

Strip Width 0.7753 mm [50Ω] 

Microstrip width 1.804 mm [50Ω] 

Via Size (dia.) 1 mm 

Via Pitch (< λ/8)  1 mm (variable) 

Via fence spacing 5.3 mm 

Beam Interaction Hole (dia.) 10 mm (upper substrate) 

HFSS Design 

Parameters 

and Models 
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