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/ Impedance Measurement Process \

Setup : ;
Calibrate Measure DUT Publish
Test || Ele® )| “Nithwna || Resuits

Fixture
i Check your cables! Verify setup is correct by
\ measuring a known DUT. /

Fig. 1 - FHHIMI &I FE.
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1.0 PR TE R

Description Model QTY
Vector Network Analyzer Rohde & Schwarz ZNL6 [3] 1
2-port PDN Transmission Line Probe Kit Picotest P2102A-2X [4] 1
Common Mode Transformer Picotest J2102B-N [5] 1
Picotest PDN Cable®, BNC-BNC, 0.25 meter BNCJ/BNCJ-250 [6] 1
SMA Female to N Male Adapter Pasternack PE9081 [7] 2
BNC Female to N Male Adapter Pasternack PE9002 [8] 2
3D Probe Positioner Rohde & Schwarz RT-ZAP [9] 1
VRM Demo Boards (Flat and Varying Impedance) | LM20143B [10] 1
VRM - Infineon PS5401 Eval (DUT) EVAL_PS5401-INT [11] 1
DC Power Supply and Electronic Load Rohde & Schwarz NGL202 [12]

Calibration Board/Substrate Included in Picotest P2102A kit 1

REV4_3/14/2021

Fig. 2 - Picotest PDN cables, J2102B ground isolator, calibration substrate, P2102A probe, P2102A probe tips, and probe
holder for measurement.
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Infineon
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Fig. 3 - Picotest LM20143 DUTs (left) and Infineon PS5401 Eval DUT (right).
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Fig. 4 - 2-port Shunt-Thru with series resistance impedance measurement setup using ZNL and Picotest ground isolator
J2102B.
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Fig. 5 - Measurement Setup after Calibration with DUTs.
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Fig. 6 - Probe location on DUT - Infineon PS5401 Eval at C42.
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Fig. 7 - Probe location on DUT - LM20143 at J2.
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Fig. 8 - LM20143 VRM Output Impedance results OFF and ON (TOSM calibration method).
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®

PS5401_ON lin Mag 21 m0/ Ref 100 m0) | PS5401_OFF Lin Mag 21 mQ/ Ref 100 mQ. 1v
0.205 M1 [19.docooo kHz [#10.924 ma
‘ M3 M3 [14.000000 kHz [272.944 mO
L) M3 [20.000000 kHz [204.134 mO
& W4 [50.000000 kHz | 79.829 mal
‘ Mg 100000000 kHz | 42.836 mO
Mg 434259000 kHz [570.891 po

r0.16 T i 753000 kH: 5:098—mt:
Mg | .000000 MHz | 25.285 mQ

‘ \ 1 10.000000 kHz | 52.395 mQ
Lo.142 vl 15.000000 kH: 63.783 mQ)
‘ . 20.000000 kHz | 80.055 mQ
Y. 50.000000 kHz [126.275 mQ

s 000000 kHz | 96.927 mQ

494.259000 kHz 7.037 mQ
684.753000 kHz [487.597 pQ)
000000 MHz | 24.095 mQ

oo Sl onin

100 mQ
/
: Y

Fo.07
P
F0.05 1

=

-

¥ " \

0.016
‘ i, A ‘
- | 10000 20000 30000 | 50000 {70000 100000 200000 300000 % 1E+6 2E+6  3E+6 4E+6 | GE+6 1E+7 2E+7 4E+T]
-0.005 [} i 1 1 i i i | | ) i 1 | | i} |
Ch1 Start 5kHz Pwr 0dBm Bw 10Hz TOSM P1,P2 Stop 40 MHz
= = 7 . Avg Ch1 31.012021
Sweeping... Chl: 09 ) L 18:58:93

14:58:25 31.01.2021

Fig. 9 - Infineon PS5401 Eval - VRM Output Impedance Results OFF and ON at C42 (TOSM calibration method).
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Fig. 10 - Infineon PS5401 Eval - VRM Output Impedance NISM Method on ZNL.
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4.1 De-embedding Probe with ZNL
Step 1: Press > Offset Embed button
Step 2: Select > Single Ended
Step 3: Under Port 1 Select > Shunt L, Serial L network as shown by Figure 11
Step 4: Set L1 =0, R1 =50Q, L2 =0, R2 = 10MQ.

Note: 10M£, is the maximum value that can be set on the ZNL.

Step 5: Under Port 2 Select > Shunt L, Serial L network
Step 6: Set L1 =0, R1 =50Q, L2 =0, R2 = 10MQ.
Step 7: Ensure ‘Active’ is checked

Offset Embed

Overview Offset

Type One Way
Deembedding loss

Port Single
Port 1 Ended
Network

Port
Sets

Balanced

Ground

Loo P

Diff.
Match

Config

Fig. 11 - Offset Embed Menu - Shunt L, Serial L selection.

4.2 TOSM Calibration Method with ZNL
Step 1: (On the ZNL6) Press > Freq button - Set desired span and Power (dBm)
Step 2: Press > Bw Avg Power button
Step 3: Select LSK > Bandwidth then select desired Bandwidth for sweep
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Step 4: Press > Sweep button then set the desired Number of Points

*Note: The lower the bandwidth = higher resolution but also the slower the
calibration**

Step 5: Press > Cal button

Step 6: Select > Start Manual

Step 7: Ensure both Ports 1 & 2 are ‘selected’

Step 8: Select > TOSM

Step 9: (As applicable) Ensure correct connectors, gender, and/or cal kit are selected for
each Port

Step 10: Select > »Start

Step 11: Select Open then Select > »Start Cal Sweep

Step 12: Repeat for all 7 calibration steps until ‘GREEN’ check marks are reflected as
shown in Figure 13. Reference Figure 12 during each TOSM calibration step.

Step 13: Select > ¢/ Apply
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Fig. 12 - P2102A 2-port Calibration Open (top left), Short and Isolation (top right), through (bottom left) and Match/Load
(bottom right) with ZNL6.
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Fig. 13 - TOSM Calibration Steps Completed.

4.3 FB-EENADUTHRER
B DUTERE B ZNLO6BHAT - B & ...

Step 1: (On the ZNL6) Press > Freq button - % & /7 7% //Jspan and Power (dBm)
Step 2: Press > Bw Avg Power button

Step 3: Select LSK > Bandwidth 7 22777 HIAIE L [FH

*Note: The lower the bandwidth = higher resolution but also the slower the
measurement™*

Step 4: Press > Sweep button

Step 5: Select LSK > Sweep Type then Select > Log Freq radio button
Step 6: Press > Meas button

Step 7: Select LSK > Z « Sij then Select > Z «— S21

Step 8: Select > Y- Z- Params then Select > Z.21

Step 9: Press > Format button then Select > Lin Mag radio button

Step 10: Press > Cal button then ensure ‘User Cal Active’ box is ‘checked’

Step 11: Press > Scale button if needed Select > ‘Auto Scale Diagram’ or ‘Continuous
Auto Scale Trace’ checkbox

THGMADUT A S AL
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Fig. 14 - LM20143 Not Flat- Measurement Results using TRANS NORM (green) vs. TRANS NORM with ISOLATION method
(orange) vs. TOSM method (black) with ZNL6 and P2102A.
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Fig. 15 - Infineon PS5401 ON - Measurement Results using TOSM-cal method (green) vs. TRANS NORM method (blue) with
ZNL6 and P2102A.
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6.0 References

1. Ultra-low Impedance (20 micro ohm) Measurement using 2-Port Shunt-Through -
https://www.picotest.com/images/download/Ultra-low.pdf

2. NISM - https://www.picotest.com/measurements/NISM.html

3. R&S ZNL6 Vector Network Analyzer -

https://www.rohde-schwarz.com/us/product/znl-productstartpage 63493-432704.html

4. Picotest P2102A - 2 Port PDN Transmission Line Probe -
https://www.picotest.com/products PDN_Probe.html

5. Picotest J2102B-N - Common Mode Transformer -
https://www.picotest.com/products J2102B.html#gsc.tab=0

6. Picotest PDN Cable - https://www.picotest.com/pdn-cable.html

7. Pasternack PE9081 - SMA Female to N Male Adapter -
https://www.pasternack.com/sma-female-n-male-straight-adapter-pe9081-P.aspx

8. Pasternack PE9002 - N Male to BNC Female Adapter -
https://www.pasternack.com/n-male-bnc-female-straight-adapter-pe9002-p.aspx

9. Rohde & Schwarz 3D Probe Positioner - RT-ZAP -
https://www.rohde-schwarz.com/hu/products/test-and-measurement/oscilloscopes/probes/
oscilloscopes-probes-accessories_251225.html#image391459

10. DUT - Picotest LM20143 - https://www.picotest.com/products LM20143.html

11. DUT - Infineon PS5401 Eval -

https://www.infineon.com/cms/en/product/evaluation-boards/eval ps5401-int/
12. R&S NGL202 Power Supply

https://www.rohde-schwarz.com/us/product/ngl200-productstartpage_63493-596117.html
13. J2113A Semi-Floating Differential Amplifier -
https://www.picotest.com/products J2113A . html
14. Picotest P2104A 1-Port Probe - coming 2021 to
https://www.picotest.com/products PDN_Probe.html
15. ClampMan PCB Holder and Clamping Solution -
https://www.picotest.com/products_clampman.html
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