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Topics

A Why De -Embedding/Embedding?

A De-embedding in Time Domain

A De-embedding in Frequency Domain
A De-embedding example

A Compliance test examples

A Accuracy consideration



Terminalolgy

A De-Embedding
A Remove fixture effect from the measurement
A Example: remove probes, SMA+traces

A Embedding
A Add a cable to see what happen to the signal

A Example: test receiver sensitivity by adding a4  -inch cable between
the driver and DUT



De-embedding Example

U Generate 3Gb/s PRBS7 signal

L Go through 6 meters of cable
dMeasure at the Oscilloscope = Removal
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Measurement Reference Plane
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6-meter cable de -embedding

We are going to perform a Transformation of a Waveform

ACQUISITION of signal Simulated Result of
through 6 meters of cable removingthe cable
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R{t) * H{t) = S(t)
Does your scope show the real waveform?




Example: De -embedding Probes

Example:
Measure at accessible location
such as in DDR designs
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More Example: DDR2 Device Fixture

DDR2
| !

DDR2 BGA probe adapter for
oscilloscopes and logic analyzers




DDR2 Fixture De-Embedding

File Control

Setup  Trigger Measure Analyze Utilities Help
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Probe at BGA
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Scope performs de -embedding




De-Embedding Calibration

ABoth VNA/TDR have firmware to
simplify de -embedding process
AProbe de -embedding
AFixture de -embedding
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TDR De-embedding Example

A Calibrate with SMA standard
A Short
A Load

A Connect Port 1 to SMA to measure S11

PCB trace
LN

\

How to capture S11 at the package ball?

SMA
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TDRDe-embedding Example

A Agilent 54754A
A Option A
A Step 1: Capture fixture S4P (Pad+trace +SMA )

A Calibrate using SMA standard and Probe standard

A Measure DUT _
Port2: Probing

Portl: Pad Probing /
/ SMA
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Probing Example
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TDR De-embedding

A Option A
A

A Step 2: De-embedding fixture trace using ADS
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TDR De-embedding

A Option B
A De-embedding including SMA using on  -board calibration short
and | oad oOo0standar dboad
' 1, short
A Measurement % 50 ohm load
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De-Embedding using VNA

A Equipment : Agilent E NA
A Calibration : SOLT

A DUT:
APortl,2 - SMA

APort3,4 - USB connectors
A Require TRL-like PCB calibration standard

A Fixture delay estimation
A use port extension to measure fixture delay
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| SMA USB
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USB3.0 Deembedding Example

How to measure S4P from Ato C?
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USB3.0 Deembedding Example

How to measure S4P from Ato C?
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