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Topics 

ÁWhy De -Embedding/Embedding?

ÁDe-embedding in Time Domain

ÁDe-embedding in Frequency Domain

ÁDe-embedding example

ÁCompliance test examples

ÁAccuracy consideration
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Terminalolgy

ÁDe-Embedding

ÁRemove fixture effect from the measurement

ÁExample: remove probes, SMA+traces

ÁEmbedding

ÁAdd a cable to see what happen to the signal

ÁExample: test receiver sensitivity by adding a 4 -inch cable between 

the driver and DUT
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De-embedding Example
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Measurement Reference Plane
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6-meter cable de -embedding

Does your scope show the real waveform?   `
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Example: De -embedding Probes
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More Example: DDR2 Device Fixture

How to remove this fixture effect?  
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DDR2



DDR2 Fixture De-Embedding

Scope performs de -embedding 9



De-Embedding Calibration

ÁBoth VNA/TDR have firmware to 

simplify de -embedding process

ÁProbe de -embedding 

ÁFixture de -embedding

10



ÁCalibrate with SMA standard 

ÁShort

ÁLoad

ÁConnect Port 1 to SMA to measure S11
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SMA

How to capture S11 at the package ball? 

PCB trace

TDR De-embedding Example



TDR De-embedding Example

ÁAgilent 54754A 

ÁOption A

Á Step 1: Capture fixture  S4P ( Pad+trace +SMA )

Á Calibrate  using SMA standard and Probe standard

Á Measure DUT

Capture S4P of SMA+Trace in Time Domain
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SMA

Port1: Pad Probing

Port2: Probing



Probing Example
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TDR De-embedding

ÁOption A

Á Step 1: Capture fixture S4P for trace with SMA at one end and 

PCB pads at the other end? 

ÁStep 2: De-embedding fixture trace using ADS
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TDR De-embedding

ÁOption B

ÁDe-embedding including SMA using on -board calibration short 

and  load òstandardó

ÁMeasurement
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DUT

short

50 ohm load 



Return Loss De-embedding 
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De-Embedding using VNA

ÁEquipment : Agilent E NA

ÁCalibration : SOLT

ÁDUT:

ÁPort 1, 2   - SMA

ÁPort 3, 4   - USB connectors 

ÁRequire TRL-like PCB calibration standard

ÁFixture delay estimation

Á use port extension to measure fixture delay
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SMA          USB 

Port1,2 Port3,4



USB3.0 De-embedding Example
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A

C

How to measure S4P from A to C? 



USB3.0 De-embedding Example
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How to measure S4P from A to C? 

A

C


