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Backplane Analysis – 3 Step Approach

1. Ideal channels  High level sanity
“Are we in the ballpark?”

“Is the TX/RX architecture appropriate at this data rate?”

2. Reasonable channels  Coming into reality
“Does the architecture still hold?”

“What are reasonable settings?”

“Start holding some ‘tools’ still”

3. Many, many, many channels 
 Fine tune and validation



System Implementation

• Loss only PART of the puzzle
• BGA breakout

• Connector footprint

• Manufacturing tolerance

• Balancing act with multiple axis
• Architecture

• System Complexity

• Signal Integrity

• Design Cost

• Etc

• MANY causes of Signal Integrity effects
SI



Everything has a Range!
Therein Lies the SI Balancing Act.

BGA pitch – 2.0 - 0.7mm

Backdrill/stub length – 2-12mil

Board thickness/Via Length – LC: 110-180mil,  BP: 200-250

Cu Roughness – Foil + Treatment – Rz = 0.9-5.0um

Manufacturing tolerance – 5-10%

PCB Technology of today vs tomorrow

Trace Width – 3.5-6.5mil

P/N Skew (often length-based) – 4-12ps

Capacitors  On-die only

Reflection



Identifying Worst Case

• Various application spaces rely on different constraints
• Likely not to have the worst of all metrics at once

• Margins are tight

• Various causes of signal integrity effects

• Concept of “Golden Channel” is unrealistic

• Working to select 3-5 channels that MUST work
• Similar to “Golden Channel” concept

• Test multiple boundaries

• Can include more, but if you’re only doing a few… 



Call to Action

1. Ideal channels  High level sanity
“Are we in the ballpark?”

“Is the TX/RX architecture appropriate at this data rate?”

2. Reasonable channels  Coming into reality
“Does the architecture still hold?”

“What are reasonable settings?”

“Start holding some ‘tools’ still”

3. Many, many, many channels 
 Fine tune and validation



Questions?



Backup
7 channels previously submitted

Channels by Upen this meeting

Channels by Howard this meeting
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