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Design Concepts for EMI/EMP Connectors 
The heart of an EMI/RFI filter connector is the monolithic planar capacitor array. This is 
a barium-titanate ceramic disc, which provides a common substrate for capacitance on 
each line of a connector. The capacitance values can be mixed including ground and 
feed-thru lines. The typical range of capacitance available is 500 pF to 100,000 pF. The 
capacitor array also provides a continuous ground plane 
across the interface of the connector. 
 
The capacitor arrays can be used in connectors to build C, 
L, Pi, and T filters. Ferrite beads are used to provide 
inductance of 0.5 uH to 5 uH, along with 10-100 ohms in 
the equivalent circuit. Because the capacitor is ceramic, it 
is relatively brittle in comparison to the other components 
of a connector (metal, rubber, and plastic). Therefore, the 
internal construction of the filter connector must isolate 
the capacitors from mechanical stress. 
 
Smiths Interconnect uses a thin wall ground plane to house the filter elements. The 
ground plane is captured between halves of the connector shell to provide mechanical 
retention as well as electrical contact. Thermal stress from the connector shell is not 
transferred to the capacitor arrays due to a gap between the outside diameter of the 
ground plane and the inside of the shell. Stress from the contacts is eliminated through 
the use of a block of epoxy on either side of the capacitors. 
 
Smiths Interconnect further isolates the capacitors with a proprietary expansion barrier 
between the epoxy and the capacitors. EMI/RFI and EMP protection can both be 
integrated into a connector with only a small increase in length over the non-filtered 
version. Smiths Interconnect's design approach for diode connectors is unique. Smiths 
Interconnect mounts the diodes around the outside of the contact arrangement on a 
multi-layer circuit board within the connector. The difference and feature of our design 
are described below: 
  

• Standard military JANTX type diodes are used. 
• The diodes are not special or sized down. 
• The diodes are located outside the contact arrangement to allow for size and shape 

options. By doing so, the power/pulse width capability is preserved. This enables the 
diode manufacturer to produce the diodes in a familiar manner without special processes. 

http://smithsconnectors.com/products/emi-emp-filter
http://smithsconnectors.com/library/documents/transient-protection
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• The structure is modular in that the diodes are attached to multi-layer circuit board with 
the contact arrangement at its center permitting detachment. The circuit traces from the 
contact to the diode are kept as wide as possible and are sandwiched between ground 
planes. This provides a very low characteristic impedance strip line configuration, thus 
eliminating any "ringing" of pulse response. 

• The diodes are removable, but not accessible to unauthorized personnel. 
 


