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Statement of the ProblemStatement of the Problem

At 5GHz, Return Loss approaches Zero
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Return Loss TemplatesReturn Loss Templates

At 5GHz, < -8dB
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Proposed Return Loss TemplateProposed Return Loss Template

5GHz
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Simulated Return Loss using
Single-Ended Lumped Model
Simulated Return Loss using
Single-Ended Lumped Model

R = 50 Ohms
L = 3nH
C = 1pF or less

R = 50 Ohms
L = 3nH
C = 1pF or less

Zo = 50 Ohms
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R = 50, L = 3nH, C = variableR = 50, L = 3nH, C = variable

At 5GHz, We are off
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R = 50, L = 2nH, C = variableR = 50, L = 2nH, C = variable

At 5GHz, We are close
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Simulated Return Loss using
Single-Ended Lumped Model
Simulated Return Loss using
Single-Ended Lumped Model

R = 50 Ohms +/- 20%
L = 3nH or less
C = 1pF or less

R = 50 Ohms +/-20%
L = 3nH or less
C = 1pF or less

Zo = 50 Ohms



9
May 2004 IEEE 802.3ap

L = 3nH, C = 1.00pF, R = variableL = 3nH, C = 1.00pF, R = variable
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L = 3nH, C = 0.75pF, R = variableL = 3nH, C = 0.75pF, R = variable
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L = 3nH, C = 0.50pF, R = variableL = 3nH, C = 0.50pF, R = variable
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L = 2nH, C = 0.50pF, R = variableL = 2nH, C = 0.50pF, R = variable
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L = 2nH, C = 0.30pF, R = variableL = 2nH, C = 0.30pF, R = variable

At 5GHz, We have margin
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Additional SlidesAdditional Slides
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Single-Ended Lumped ModelSingle-Ended Lumped Model

C = Lumped Capacitance of Pad, ESD structures and input devices

L = Lumped Inductance of package trace and bondwire
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Return Loss Equivalent FunctionReturn Loss Equivalent Function
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IEEE 802.3ak (10G-CX4) TemplateIEEE 802.3ak (10G-CX4) Template

At 1.5GHz, There is margin
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