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Objective

Model and simulate DC blocking capacitor structures with the following variables:
*50mil via barrel, 126mil PCB stack, Nelco4000-13EP, differential stripline
*2 GND pinning vias; oval antipad
«70mil via barrel, 85mil PCB stack, Isola 370HR,differential stripline
*4 GND pinning vias; oval antipad

«Capacitor SMT pads are shorted with a short trace segment for the HFSS model

«Simulator

*Ansoft HFSS 13
*Sweep = 0 to 20Ghz
*Nelco 4000-13EP: Dk =3.25; Df=0.01
|sola 370HR: Dk=3.4; Df=0.024
*No surface roughness for copper
eLumped ports

*Ansoft Designer
*Sweep 0 to 20Ghz, 40Mhz frequency step

*Plot Insertion Loss and Return Loss
eInsertion Loss: Depends predominantly on dielectric material & via barrel length
sVaries from -0.41 dB to -1.3dB at 12.5 Ghz

*Return Loss depends on antipad shape and number of GND pinning vias



Conclusions

e|[nsertion loss at 12.5GHz is -0.41dB for the Nelco4000-13EP board and -1.3dB for the
370HR board.

*The thickness of the PCB, stripline trace layer location and dielectric material have a big
impact on the insertion loss of the DC blocking capacitor structure.

*One way to reduce insertion loss would be to place the DC blocking capacitors close to the
receiver BGA and use microstrip traces to the BGA.

*Since there are no vias involved, placing the DC blocking capacitors in the connector will
have much lower insertion loss.



126mil stack height, 50mil via barrel, Nelco4000-13EP:
Trace In & Out Layer 9 with backdrill
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50mil via barrel, Nelco4000-13EP: Trace In & Out Layer 9

with backdrill
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50mil via barrel, Nelco4000-13EP: Trace In & Out Layer 9
with backdrill
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Case#1: 8mil via stub with backdrill: 2 pinning GND vias
with GND cutout under DC blocking capacitor pads

antipads around signal vias
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Case#2: 4mil via stub with backdrill: 2 pinning GND vias,
with GND cutout under DC blocking capacitor pads, oval

antipads around signal vias
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85mil stack height, 70mil via barrel, 370HR
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85mil stack height, 70mil via barrel, 370HR
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