A NOVEL VNA BASED UTILITY TO CREATE “N”
PORT S-PARAMETER MATRIXES WITH “M”

PHYSICAL PORTS, APPLIED TO ARBITRARY
TOPOLOGIES; WHERE M<N

ROHDE&SCHWARZ
Make ideas real




SECTIONS

 REVIEW THE DEVICE UNDER TEST

* REVIEW THE TEST STAND

. « UNDERSTAND THE FIXTURE
v * DRIVE THE APPLICATION: TOPOLOGY &

MEASUREMENT

.  EXPLORE FIXTURE DESIGN
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Sanilec  SI-FLY LOW-PROFILE CABLE

A

SH-FLYr
CPC/CPI SERIES

« Low-profile cable system

~ 56G NRZ/ 112G PAM4

— PCle® Gen 6 capable performance

— 1-row (8 DP) or 2-row (16 DP) configurations

— Able to easily fit under heat sinks or other hardware
- 34 AWG, 92 Ohm ultra-low loss twinax cable

- BGA attach board connector

SI-FLY™ Mating Step 1, 2, 3

3 Rohde & Schwarz 04/19/2024

Side 2
Side 1




PAM4

1

Gi‘

==milec  SAMTEC FLYOVER SOLUTIONS
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TEST FIXTURE WITH FLYOVER CABLE

@ Samlec e

......

* e mMeme ™
« @ @ 9 @
& L

https://www.samtec.com/kits/si-eval-cable/si-tly-flyover/

https://www.samtec.com/products/185-cm
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https://www.samtec.com/kits/si-eval-cable/si-fly-flyover/

TEST EQUIPMENT

* R&S®ZNB40 100 KHZ TO 40GHZ NETWORK
ANALYZER

* FOUR PORTS

. * 140 DB DYNAMIC RANGE

* BRIDGE BASED DIRECTIONAL COUPLER FOR HIGH
ACCURACY AT LOW FREQUENCIES

v * SNP ASSISTANT AND DE-EMBEDDING UTILITY

LICENSES
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BUILD THE TOPOLOGY

* WE LAUNCH THE UTILITY WHEREIN
WE DEFINE AND BUILD THE
MULTIPORT DUT TOPOLOGY
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BUILD THE TOPOLOGY

+ WE KNOW THAT OUR LANES ARE

DIFFERENTIAL PAIRS, SO WE ADD A
DIFFERENTIAL LANE
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BUILD THE TOPOLOGY

+ WE HAVE DEFINED TWO
DIFFERENTIAL PAIRS IN OUR DUT
SIMULATION SO WE ADD TWO
DIFFERENTIAL PAIRS TO THE GUI
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ALIGN THE FIXTURE LABELS WITH THE TOPOLOGY

« We want the tool to reflect the fixture topology.
e Therefore, we add the silk screen labels on the fixture into the label column of the
topology

T —
Add Srucure

\
i
|

1
1
|

-
1
1

4

-
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CONFIRM MODELED AND MEASURED PORT MAPS ARE ALIGNED

« THE PORT MAPPING BETWEEN
MEASUREMENT AND SIMULATION
MUST BE THE SAME TO ENSURE

A CORRELATED COMPARE

* WE NOTE THE PORT MAP IS
SEQUENTIAL AND USE THE
“SEQUENTIAL FUNCTION”AUTO
NUMBER THE PORTS
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Measured Ports

3 01 02
:f 01 02 03 04

g|8|®

AO03 | AD5 | AO6 A Al
B02 | BO3 | BOS | BOG6 Jf B B

118 | 119 [ 120 | 121 i |
:}| 05 06 07 08
E 03 04

isurement apping: 8 Ports

S

Leftsideis - 1234
Right sideis- 5678

- (B

CA— ]
e

[ | —




CREATE THE TEST PLAN

* FIRST, ALL THRUS AND REFLECTS ARE SET TO BE
MEASURED - TRANSMIT & REFLECTION BUTTONS
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istant Overview

back left TXOP A02Y (1)

back left TXON

back left TXIP

back left TXIN A05-Y (4]

back right RXOP B02-Z (5]

back right RXON

back right RX1P BOS-Z (7)

back right RXTN BO6-Z (8]

Measure All

N Auto Interpolate
idealize All Ymported Fle

Reflections

Intention .
d by topology wiring

P start Sove...




CREATE THE TEST PLAN

* FIRST, ALL THRUS AND REFLECTS ARE SET TO BE
MEASURED - TRANSMIT & REFLECTION BUTTONS
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CREATE THE TEST PLAN

sistant Overview

* FIRST, ALL THRUS AND REFLECTS ARE SET TO BE
MEASURED - TRANSMIT & REFLECTION BUTTONS

Measure All

Auto Interpolate

idealize All Ymported Fle

Reflections

back right RXOP BO;

back right RXON BO:

it RXTP BOS-Z (7)

Stop Freq Points Step Size Type

ueatized | - Default Colors

P start Save... X close 0 Help
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CREATE THE TEST PLAN

* NON-STANDARDIZED INTERCONNECTS DO NOT
HAVE A FIXED WIRING PATTERN

Consider a QSFP standard vs

proprietary Backplane connector

As specified by topology wiring

_ ' - - —

{ back right - RX B02-Z/B03-Z (5/6)

back right - RX B05-Z/B06-Z (7/8)
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As specified by topology wiring

| back right - RX BO2-2/B03-2 (5/6)
back right - RX BOS-Z/B06-Z (7/8)




CREATE THE TEST PLAN

* FOR CORRELATION PURPOSES, WE MUST - = : ;
CONSIDER THAT ANY PORT CAN BEA TXOR RX

Aggressor Victim

back left - TX AD2-Y/A03-Y (1/2)

back left - TX A05-Y/A06-Y (3/4) ||«
back right - RX B02-Z/B03-Z (5/6)
back right - RX B05-Z/B06-Z (7/8) | |+

Cancel 0 Help
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CREATE THE TEST PLAN

Q> NP Assistant Overview

Quick Set

Measure Al import.

Auto Interpolate

Idealize All Imported File

back left TXOP A
back right RXOP B02-Z (2
back left TXON AD3-Y (3)

RO (1) Transmission Reflections

back left TXIP ADS-Y (5)

R FEXT
back right RX1P B0S-Z (6] rossiali Far-End Crosstalk

back left TXIN ADG-Y (7) C o
VA Pattern... oo =
by topology wiring

back right RXIN B06-Z (8)

Stop Freq Points

* SET VICTIM - AGGRESSOR PATTERN SUCH THAT
ALL PAIRS CAN BE CONSIDERED VICTIMS AND :
ALSO AS AGGRESSORS

weatized [J| | - Default Colors

4= Previous P start Save... X Close (2
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Q> NP Assistant Overview

Range Quick Set

sesn (D RN — i
Idealize All =

back left TXOP AOZ-Y (1) Imported File

CREATE THE TEST PLAN

back left TXOP ADZ-Y
(3) back left TXON AO3-Y
(4) back right RXON B03-2
(6) back right RX1P BOS-2
7) back left TXIN A6-Y
{8) back right RXIN BOG-Z

(5) back left TX1P ADS-Y

Set
back right RXOP B02-Z (2)

back left TXON AD3-Y (3)

Shortcuts

TGO () Transmission Reflections

back left TXIP ADS-Y (5)

back right RX1P B05-Z (6] EEEIE Far-End Crosstalk

back left TXIN ADE-Y (7) /A Pattern... by p:Inw s
back right RXIN BOG-Z (8)

Start Freq Stop Freq Points Step Size Type

imported ¢ unmeasured [Jl| - weatized [J| | - Default Colors

4= Previo X Close

0:0 Data Importer

Touchstone file:
C:/Users/ellison/Documents/Development/Test S-parameters/DEMO BOARDS/DEMO BOARD 3/DB3_DUT1B.s4p

S-Parameter Port

* NOW WE CAN START THE MEASUREMENT
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MEASUREMENTS: VNA 1,2,3,4, TO DUT 1,2,3,4,5,6,7,8

FOUR PORT VNA

1 3 2 4
® 6 & o
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MEASUREMENT
COMPLETE - SAVE

TEST PLAN INITIATE
MEASUREMENT

CREATED SEQUENCE

DATA
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MEASUREMENTS: VNA 1,2,3,4, TO DUT 1,2,3,4

V.. |DUT |Name DL
e THE TOOL GUIDES THE OPERATOR FOR VNA 1 1| left TXOP AQ2-Y
PORT TO DUT PORT CONNECTION FOR EACH
MEASUREMENT STEP-1,2,3,4t0 1,2,3,4 2 2 | left TXON A03-Y

3| —=3|left TXIP AOS-Y

4| —=>4|left TXTN AO6-Y
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MEASUREMENTS: VNA 1,2,3,4 TO DUT 1,2,5,8

V.. |DUT |Name D
« THE TOOL GUIDES THE OPERATOR FOR VNA 1 1| left TXOP AD2-Y
PORT TO DUT PORT CONNECTION FOR EACH
MEASUREMENT STEP - 1,2,3,4 t0 1,2,5,8 2 2| left TXON AO3-Y

3| —5|right RXOP B02-Z

4| -8 |right RX1N B06-Z

\/E——
A—
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MEASUREMENTS: VNA 1,2,3,4 TO DUT 1,6,5,7

V... |DUT |Name

. THE TOOL GUIDES THE OPERATOR FOR VNA | 1| left TXOP AQ2-Y
PORT TO DUT PORT CONNECTION FOR EACH
MEASUREMENT STEP - 1,2,3.4 to 1,6,5,7

— 6| right RXON B03-Z

2
3 5| right RXOP B02-Z
4

—= 7| right RX1P B05-Z

\/——
A
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MEASUREMENTS: VNA 1,2,3,4 TO DUT 2,6,3,7

V.. |DUT [Name

« THE TOOL GUIDES THE OPERATOR FOR VNA 1| — 2|left TXON A03-Y
PORT TO DUT PORT CONNECTION FOR EACH
MEASUREMENT STEP -1,2,3,4 to 2,6,3,7 2 6| right RXON B03-Z

3| —=3|left TX1P AD5-Y

* THIS ENSURES THE PORT MAP IS ALIGNED WITH
THE SIMULATION AND PREVENTS OPERATOR 4 7| right RX1P B05-Z
CONNECTION ERRORS

k—
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MEASUREMENTS: VNA 1,2,3,4 TO DUT 4,6,8,7

V.. |DUT |MName

« THE TOOL GUIDES THE OPERATOR FOR VNA 1 — 4| left TXTN AD6-Y
PORT TO DUT PORT CONNECTION FOR EACH
MEASUREMENT STEP -1,2,3,4 to 4,6,8,7

6| right RXON B03-Z

2

3| —8|right RX1N B0b6-Z
* THIS ENSURES THE PORT MAP IS ALIGNED WITH
4

THE SIMULATION AND PREVENTS OPERATOR
CONNECTION ERRORS

7| right RX1P B05-Z

« EACH MEASUREMENT ITERATION HIGHLIGHTS
THE MEASURED PORTS AS GREEN AND
REFRESHES USER PROMPT
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DUT

MName

MEASUREMENTS: VNA 1,2,3,4 TO DUT 4,3,8,5

V...

DL

« THE TOOL GUIDES THE OPERATOR FOR VNA

4

left TXTN ADB-Y

PORT TO DUT PORT CONNECTION FOR EACH
MEASUREMENT STEP -1,2,3,4 to 4,3,8,5

-3

left TX1P A05-Y

8

right RX1N B06-Z

* THIS ENSURES THE PORT MAP IS ALIGNED WITH

THE SIMULATION AND PREVENTS OPERATOR
CONNECTION ERRORS

=5

right RX0OP B02-Z

« EACH MEASUREMENT ITERATION HIGHLIGHTS
THE MEASURED PORTS AS GREEN AND
REFRESHES USER PROMPT

Step6 /6 |
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MEASUREMENTS

()

Export snp File...

Expartsnp File..

+ WHEN THE MEASUREMENT IS COMPLETE, SAVE ==

1| et e ¥

‘ THE TOUCHSTONE FILE. | ERET
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TOUCHSTONE FILE WITH TOPOLOGY

. - B 5z s =t =R 50.00
It IS Important that the port ! Rohde & Schwarz Vector Network Analyzer
mapp”‘]g IS not lost when the ! Rohde-Schwarz, ZNAGT-4Port, 1332450064999999,3.00.1.487-23.09.1.239

! Created: UTC 1/18/2024, 10:02:20 BPM

touchstone file is created. !

f: :MULTI-CHANNEL-INFORMATION: :

. Therefore, the tool enters the |
topology information into the |
touchstone file so the person |
making the simulation to \_

SIDEl=left] [SIDE2=right]

[TXOP] [A02-Y] [1] ->>— [5] [B02-Z] [RX0E]
[TX0N] [203-¥] [2] -»>— [6] [BO2-z] [RXON]
[Tx1P] [&05-¥] [3] -»>— [7] [BO5-z] [RX1P]

[TX1N] [206-Y] [4] -»>— [B] [BOE-2] [RX1IN]

e e e
—_ — -
CE R TR TR
[

.

measurement correlation can ! £req re:si1 im:s11
. . . ! re:815 im:S15
confirm everything is correct. | rers21 imes21
! re:525 im:525

! re:531 im:531

! re:535 im:535

! re:541 im:S41

! re: 3545 im: 545
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MEASUREMENT
COMPLETE - SAVE

TEST PLAN INITIATE
MEASUREMENT

CREATED SEQUENCE

DATA
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MATCHING REFERENCE PLANES - DEMEBDDING REQUIRED

The calibration plane is helzre.

| want it to be here, but | can’t measure it
directly.
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DE-EMBEDDING ASSISTANT

2 Vector Network Analyzer - Rohde & Schwarz ZNA - a X

File Trace Channel Display Application System Help Ch1: Avg None 1/27/2024 5:31:07 PM

Q {“\“ MY“ W % == 0 0 i \D/‘; o Overview Offset fliz==
. . Meas  Format
- D - b dd g A t t Ik th fret fre e Trct Trcs Trch Trcl LG e Deembedding One Way
e-embe In Ssistant walks € Tre10 B wen BE a2 Tre1s [ s Tre1s Trc16 il S N o =

user through complex de-embedding <ss T BT
tasks. e , L U : ey Por

Config

= When the Fixture-DUT-Fixture is g™ e
greater than fOUf pOrtS, SG'ECt nx Gl Start 10 MHz Pwr -10dBm Bw 10 kHz Stop 435GHz | PUDHESONE T Loo O
Balanced in the DUT dropdown. N L

) File
i All Deembedding ~ Config Print DUT
Activated
Deembed

Displa: Setul
Assistant o P

DUT

nxBAL Balanced Ports Delzes

Coupled .snp (’é 5 5 5 Stimulus

Start  Stop

Applic  Preset

Center Span

Offset Embed -- Deembedding Assistant

. 15D Advanced
4= Overview Settings... =¥ Next X Close 0 Help
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FIXTURE DE-
EMBEDDED
FROM

MEASURED “S”
PARAMETERS OF
CABLE &
FIXTURE

APPROVE OR

COMPARE DATA BACK TO THE

MEASURED TO SIMULATION

RESULTS

DRAWING BOARI

Thank you!
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