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PacketMicro, Inc., Santa Clara, California, USA

40/20 GHz Solutions for Delta-L 4.0/3.0 

PCB Characterization
AITT-DLP SW Tool & Rugged Handheld Probes for VNAs

Differential Signal-Signal Probes Single-ended Signal-GND Probes 

Delta-L 4.0

(40 GHz 0.5mm D-Probe)

Delta-L 3.0

(20 GHz 1.0mm D-Probe)

Delta-L 3.0

(18 GHz 1.0mm S-Probe)

Non-standard

(30 GHz 0.5mm S-Probe)
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Intel Delta-L+ PCB Characterization
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https://www.intel.com/content/dam/www/public/us/en/documents/guides/delta-l-plus-methodology-for-
electrical-characterization-guide.pdf

https://www.intel.com/content/dam/www/public/us/en/documents/guides/delta-l-plus-methodology-for-electrical-characterization-guide.pdf
https://www.intel.com/content/dam/www/public/us/en/documents/guides/delta-l-plus-methodology-for-electrical-characterization-guide.pdf
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Delta-L+ Usage Model
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40 GHz PCB Test Solution for Delta-L 4.0
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Rohde & Schwarz ZNB40 

100 kHz - 40 GHz VNA

PacketMicro Probes

40 GHz Rugged Probes

CSS AITT Tool

De-embedding (2X & 1X), Analysis

(Freq/Time domains), Material Extraction

AITT Delta-L+ for PCB manufacturing
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AITT-DLP Test Software

• AITT-DLP guides an operator to make measurements and generates 

Delta-L test reports.  
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Advanced Interconnect Test Tool (AITT)
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VNA Control

Analysis Tool

De-embedding Tool

Applications (DK/DF Delta-L+) 

Versatile Tool for Interconnect analysis and Characterization
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40/20 GHz D-Probe
Features
• High Bandwidth: DC to 20 or 40 GHz
• Ruggedness: Beryllium Copper tips
• High Repeatability: No moving part

D-Probe Part No.
• DP-SS-201504 – 20 GHz, 0.4 mm/16 mil pitch
• DP-SS-201505 – 20 GHz, 0.5 mm/20 mil pitch
• DP-SS-201508 – 20 GHz, 0.8 mm/32 mil pitch
• DP-SS-201510 – 20 GHz, 1.0 mm/40 mil pitch
• DP-SS-201512 – 20 GHz, 1.2 mm/48 mil pitch
• DP-SS-401503 – 40 GHz, 0.3 mm/12 mil pitch
• DP-SS-401504 – 40 GHz, 0.4 mm/16 mil pitch
• DP-SS-401505 – 40 GHz, 0.5 mm/20 mil pitch

20 GHz D-Probes 40 GHz D-Probes
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40 GHz PCB Testing with R&S ZNB40 VNA
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VNA measurement with D-Probe VNA measurement with 2.92 mm
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16-Layer NPG-186 Test Board
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40 GHz D-Probes

40 GHz 2.92 mm Connector 
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40 GHz DP-SS-401505DL Probe
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4 Guide Pins

4 Guide-pin
Holes
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Probe Wear after 1000+ Tests
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Before

After



Click to edit Master title style

www.packetmicro.com

D-Probe Measurement – 10” Stripline 
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D-Probe Measurement – 5” Stripline 
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2.92 mm Connector Measurement – 10”
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2.92 mm Connector Measurement – 5”
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D-Probe vs. 2.92 mm Connector

16

2.92 mm
D-Probe

D-Probe and 2.92 mm connector have comparable accuracy up to 35 GHz!

De-embedded Results
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Probing Quality
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12 dB Insertion Loss @ 40 GHz = 3.5 dB + 5 dB + 3.5 dB
(2” microstrip trace loss is about 5 dB @40 GHz, Intel reference Board)
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DProbe Quality for 2” Microstrip
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-12 dB

SDD21/SDD11 crossover @ 30 GHz

SDD11

SDD21

-12 dB
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DProbe Quality for 2” Stripline
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-12 dB

SDD21/SDD11 crossover @ 35 GHzSDD11

SDD21
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Differential Delta-L 4.0 (1L) Repeatability
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• Good repeatability for 12 separate measurements of the same 5” trace
• The standard deviation is 0.004 dB @ 28 GHz 
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Differential Delta-L 4.0 (2L) Repeatability
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“10 IN – 5 IN” De-embedded Results 

Good repeatability for 12 separate measurements of the same 10” and 5” traces 

L10  4GHz  8GHz  12.89GHz  16GHz  

T1 0.468 0.821 1.233 1.488 

T2 0.467 0.820 1.231 1.486 

T3 0.467 0.820 1.231 1.485 

T4 0.468 0.821 1.232 1.488 

T5 0.468 0.821 1.232 1.486 

T6 0.468 0.821 1.232 1.487 

T7 0.468 0.821 1.232 1.487 

T8 0.468 0.822 1.234 1.490 

T9 0.468 0.822 1.234 1.489 

T10 0.468 0.821 1.233 1.489 

T11 0.468 0.821 1.233 1.488 

T12 0.468 0.821 1.232 1.488 

Average 0.468 0.821 1.232 1.488 

Max 0.468 0.822 1.234 1.490 

Min 0.467 0.820 1.231 1.485 

Range 0.001 0.002 0.003 0.005 

σ 0.0003 0.0005 0.0010 0.0014 

Average + 3σ 0.469 0.823 1.235 1.492 

 

4GHz 
Uncertainty 

8GHz  
Uncertainty 

12.89GHz  
Uncertainty 

16GHz  
Uncertainty 

1.0 0.6 0.7 1.1 

0.8 0.4 0.8 0.6 

0.9 0.5 1.3 0.6 

0.9 0.5 0.6 0.5 

0.8 0.5 0.7 0.7 

0.8 0.4 0.5 0.7 

0.8 0.4 0.6 0.6 

0.8 0.4 0.6 0.6 

0.8 0.5 0.5 0.7 

0.7 0.4 0.5 0.7 

0.7 0.4 0.6 0.7 

0.7 0.5 0.4 0.7 
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Differential Delta-L 4.0 (2L) 
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20 GHz Differential Delta-L 3.0 (1L)
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Choose Layer

Set Len

Set Port Order

Load files
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20 GHz Differential Delta-L 3.0 (2L)

• Make sure to enter trace length
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Set Len
Set Port Order

Load file
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20 GHz Differential Delta-L 3.0 (3L)

25

View different 
combination
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Configure Frequency Points
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-> Tool -> Configure Current Tool
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Configure the Frequency Points – cont.
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• Enter the “Number of the points”
• Enter the frequency setting for each point
• Hit “OK” 
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Configure the Frequency Points – cont.
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• Frequency points show at both the chart and table
• Export Uncertainty Data and save PDF Report
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Delta-L+ Data & Report

29

.CSV Data
PDF Report
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PacketMicro Product Offering 

PacketMicro offers one-stop shopping for your needs in PCB probing and SI analysis.  

• Rugged 40/30 GHz probes
• Probe Positioners

• DIY Probe Stations
• Junkosha phase-stable cables

• CSS AITT Signal-Integrity Tool
• Dino-Lite Microscopes
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PacketMicro Customers (of 200+ in 30+ Countries)
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We help make your probing tasks easy!
• Benchtop DIY Probe Stations

• Rugged 40 GHz Differential Probes

• Rugged 30 GHz Single-ended Probes

• Laboratory Rental

• Engineering Services

• Signal Integrity Consulting

Contact:
support@packetmicro.com 
Office: 408-675-3900
2312 Walsh Avenue, Suite A, Santa Clara, CA 95051, USA


	Slide 1
	Slide 2: Intel Delta-L+ PCB Characterization
	Slide 3: Delta-L+ Usage Model
	Slide 4: 40 GHz PCB Test Solution for Delta-L 4.0
	Slide 5: AITT-DLP Test Software
	Slide 6: Advanced Interconnect Test Tool (AITT)
	Slide 7: 40/20 GHz D-Probe
	Slide 8: 40 GHz PCB Testing with R&S ZNB40 VNA
	Slide 9: 16-Layer NPG-186 Test Board
	Slide 10: 40 GHz DP-SS-401505DL Probe
	Slide 11: Probe Wear after 1000+ Tests
	Slide 12: D-Probe Measurement – 10” Stripline 
	Slide 13: D-Probe Measurement – 5” Stripline 
	Slide 14: 2.92 mm Connector Measurement – 10”
	Slide 15: 2.92 mm Connector Measurement – 5”
	Slide 16: D-Probe vs. 2.92 mm Connector
	Slide 17: Probing Quality
	Slide 18: DProbe Quality for 2” Microstrip
	Slide 19: DProbe Quality for 2” Stripline
	Slide 20: Differential Delta-L 4.0 (1L) Repeatability
	Slide 21: Differential Delta-L 4.0 (2L) Repeatability
	Slide 22: Differential Delta-L 4.0 (2L) 
	Slide 23: 20 GHz Differential Delta-L 3.0 (1L)
	Slide 24: 20 GHz Differential Delta-L 3.0 (2L)
	Slide 25: 20 GHz Differential Delta-L 3.0 (3L)
	Slide 26: Configure Frequency Points
	Slide 27: Configure the Frequency Points – cont.
	Slide 28: Configure the Frequency Points – cont.
	Slide 29: Delta-L+ Data & Report
	Slide 30: PacketMicro Product Offering 
	Slide 31: PacketMicro Customers (of 200+ in 30+ Countries)
	Slide 32: Thank You

