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Challenges
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Research & Development

Simulation could be the good answer
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Simulations need models



The evolution
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Model support
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Correlation : Index of model accuracy



Measuring fixture

PCIE-G5 292-CM



Measuring system

Micro -probe VNA/PNA



Factors

Å Material
None-conductive(connector body, insert/over molding, insulatoré)

Conductor(copper, brassé)

Å Contact deflection
Deflecting angle

Å Production tolerance

contact insertion, forming, sway 

Å Processing
solder volume, part placement

Å Application
mating depth, compression force

Å De-embedded Process
De-embedding method, de-embedding bandwith

Å PCB design/tolerance
mis-registration, via structures



Correlation - PCIE-G5



Correlation ς 292-CM



Samtec models

ÁModel correlation is time consuming

ÁModel is not perfect, even the correlated model

ÁMost of models for high -speed products are correlated model

Á ŸŰĲШĦŸƖƖĲũċƣĲĬШůŸĬĲũШĬŸĲƚŰќƣШůĲċŰШċШĤċĬШůŸĬĲũ



Model Boundary

Connector + specific PCB Connector OnlyConnector + Predefined PCB

Two row SMT connector RF connector
High Density BGA



Two row SMT connector

3D structures PCB stack-up Reference Layout

What if different PCB ?
What if different Anti -pad?

How accurate it is in my channel?



Does it matter?

Sweep Anti-pad size Sweep stack-up



Anti-Pad variations



The stack-up

2mm

1.2m
m3mil to 7mil



Why is that?
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How about RF connector?



RF connectors

Full mated model  
with specified PCB design

Full mated model  
with specified PCB design

Everything inside the PCB will change the result

Å Stack-up
Å Via type: mechanical drill, uViaЯШĤũŔŰĬШƻŔċв
Å Via dimensions: pad size, drill size, back -drill
Å Breakout Layer: via length
Å Ground via pattern



Connector with PCBs

Full mated model 



Results



Alternative

Concatenated model? Full mated model 



[ŜǘΩǎ ǎŜǇŀǊŀǘŜ ǘƘŜ ƳƻŘŜƭǎ ό[н ϧ [рύ



The comparisons (L2 & L5)



The comparisons (L9 & L20)



185-CMM ς Themicrostripversion



Separated model



The comparisons- 185CMM

?ŸĲƚŰќƣШƽŸƖťШƽĲũũ



What if there is a big enough anti-pad?



bƻΣ ƛǘ ŘƻŜǎƴΩǘ ǿƻǊƪΗ



What we have learned here

ÅModel for two row SMT connector is more forgiving to the PCB effects

ÅFor RF connector, a model for connector with specified PCB launch would 

be suggested

ÅFor coax-like RF connector (strip-line breakout), itôs possible to offer/use 

connector-only model for models cascading.

ÅFor none-coax-like RF connector (micro-strip), connector-only model is not 

practical

ÅPCB effects become dominator when signal path is inside the PCB



!ǊǊŀȅ ŎƻƴƴŜŎǘƻǊΥ ²Ŝ ŘƻƴΩǘ ƘŀǾŜ ŀ ŎƘƻƛŎŜ

Connector only model

ÅCorrelated model

ÅPorts set on solder ball/pad

ÅPre-defined pinout

ÅCascading PCB model by customer is required 

since the board effect is not predictable



Separated models



Yes! Model Cascading works



Cascading models or End-to-End model?

Cascaded Interconnect Model:
Å A separate and then cascaded simulation of the 

geometry

 There is a cut made in the simulation

 Typically, this is done at the BGA region

Å Allows for the mixing and matching of parts

Å Smaller simulation results in a shorter run-time

End-to-End Interconnect Model: 
Å A continuous and complete simulation of the geometry 

 There are no cuts made in the simulation 

Å More closely mimics actual performance in a system Å Larger 

simulation results in a longer run-time



Performance Impact



Performance Impact



Simplified Test Model



Isolating the Resonance

CUT AT BGA BALLS

CUT AT L1 GND PLANE

CUT AT L2 GND PLANE

ResonateDo not resonate



EM-Field



Additional Resonance Considerations


