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X2Y® Overview

(Click here for an audio version)

http://dkc1.digikey.com/us/en/tod/JohansonDielectrics/X2Y/X2Y.html
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X2Y® Overview

 X2Y® caps are 1/10th the 
inductance of a like sized 
conventional MLCC

 Device-only SPICE models 
available for Circuit 2 
configuration, bypass.
 Four branch model to represent 

the field penetration effects at 
increasing frequency.  At 
sufficiently high frequencies, the 
plate metalization confines the 
magnetic field to the plates 
closest to the PCB, decreasing 
the effective inductance.

 R240, R241, L240, L241 
(mounting) is effectively zeroe’d 
out.
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One X2Y 

replaces

two caps

One X2Y 

replaces

two caps

35pH
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X2Y® Test Fixtures

 Mounted Capacitor 

Inductance

 Teraspeed/SigCon 

test cards



RF Cavity Modeling
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X2Y® In DRAM APPLICATIONS

 X2Y® Mounted inductance better than 4:1 
conventional caps.
 Total 25% fewer vias used w/ X2Y®.

 X2Y® Circuit 1 has unique advantages for VTT
bypass:
 Balanced construction insures tight match of 

VTT_AC to VDD_AC/2 at the PCB.

 Through inductance in VDD to VSS loop of only one 
capacitor.

 X2Y® VTT bypass also provides useful VDD
bypass.
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X2Y® Combined VTT / VDD BALANCE

 AC voltage ratio at VTT

depends on the ratio of 

complex impedance 

magnitude between 

combined upper and 

lower bypass networks.

 Conventional capacitors 

unit to unit and mounting 

variations disturb balance

 X2Y® Circuit 1, balance 

is inherent
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X2Y® Combined VTT / VDD BALANCE

 Inherent impedance balance of X2Y® A/B sides 

versus frequency insures better VDD/2 tracking 

on VTT than w/ conventional capacitors.

4/18/2010 © X2Y Attenuators, LLC 12



Inductance Presented to VTT Loads

 Conventional 
presents combined 
mounted ESL of two 
capacitors in 
parallel.

 X2Y® presents 
effectively better 
than mounted ESL 
of four capacitors in 
parallel.
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X2Y® Inductance Presented to VTT Loads
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Conventional Combined VTT / VDD Loop Inductance

 Inductance 
presented to VDD / 
VSS loop is the 
series combination 
of the elements.
 Conventional Caps:

 2X caps, + island 
between caps.

 X2Y Circuit 1
 1X capacitor body
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X2Y® Combined VTT / VDD Loop Inductance

 X2Y Circuit 1
 Only one capacitor in 

series path from VDD to VSS

 VDD / VSS loop currents 
cancel in G1 / G2 
inductance.

 G1/G2 and VTT effectively 
transparent.

 No additional inductance 
due to interconnect island 
between capacitors.
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Summary X2Y® In DRAM Bypass

 Straight inductance = impedance proposition: 
 X2Y® translates to 4:1 component, and 25% via reduction.

 X2Y® Circuit 1 improves VTT AC tracking of VDD/2.
 Balance is inherent part by part.

 X2Y® improves VTT bypass inductance typically more 
than 4:1 by component versus conventional.

 X2Y® used for VTT bypass provides useful bypass to 
VDD that conventional capacitors typically do not.
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