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Fig. 1 - Impedance Measurement Process.
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1.0 Test Equipment List

Description Model Qry
Vector Network Analyzer OMICRON Lab Bode 100 [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] 1
SMA Female to BNC Male Adapter Pasternack PE9073 [8] 1
BNC Female to N Male Adapter Pasternack PE9002 [9] 1
3D Probe Positioner Keysight N2787A [10] 1
VRM Demo Boards (Flat and Varying Impedance) LM20143B [11] 1
VRM - Infineon PS5401 Eval (DUT) EVAL_PS5401-INT [12] 1
Calibration Board/Substrate Included in Picotest P2102A kit 1

Fig. 2 - Picotest PDN cables, J2102B ground isolator, calibration substrate, P2102A probe, P2102A probe tips, and probe
holder for measurement.
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Fig. 3 - Picotest LM20143 DUTs (left) and Ininen PS5401 Eval DUT (right).
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Fig. 4 - 2-port Shunt-Thru with series resistance impedance measurement setup using Bode 100 and Picotest ground isolator
J2102B.
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Fig. 5 - Measurement Setup after Calibration with DUTSs.
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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 (SOL calibration method).
Table 1 - Results of the LM20143 Flat vs. Not Flat DUT boards at J2.

| | Cursor 1 | Cursor 2 | Cursor 3 |
Frequency 10 kHz 190.708 kHz 10 MHz

Trace 1 Magnitude Magnitude Magnitude
Flat-OFF-Sol... 120.101 mQ 20.188 mQ 352.353 mQ
Flat-ON-SolC... 15.444 mQ 23.607 mQ 350.559 mQ
NF-ON-SolCal... 14.569 mQ 144.882 mQ 353.724 mQ
NF-OFF-SolCa... 686.32 mQ 46.963 mQ 352.433 mQ
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Fig. 9 - Infineon PS5401 Eval - VRM Output Impedance Results OFF and ON at C42 (SOL calibration method).

Table 2 - Results of Infineon PS5401 Eval DUT OFF and ON at C42.

| Cursor 1 | Cursor 2 |
Frequency 49.119 kHz 1.426 MHz
Trace 1 Magnitude Magnitude
PS5401-OFF-S... 87.704 mQ 1.669 mQ
PS5401-ON-So... 127.674 mQ 3.272 mQ

E9FIR 2 2 R R, 3 P2102A R VA AU Sk o] LU A Hb I 2 10mQLL R .
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Fig. 10 - NISM Method of Infineon PS5401 at C42 (SOL calibration method).
Table 3 - NISM Method Results of Infineon PS5401 Eval DUT ON at C42.
| | Cursor 1 | Cursor 2 |
Frequency 1.805 MHz 48.874 kHz
Trace 1 Magnitude Magnitude
PS5401-ON-So... 2.058 mQ 127.677 mQ
Trace 2 Q(Tg) Q(Tg)
PS5401-ON-So... 2.935 438.715m

JEKHEPS5401 DUT [ NISM Jlj & 4% E:

Phase margin Cursor 1-Cursor 2: >71° of PS5401-ON-So...
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Fig. 11 - NISM Method of LM20143 Flat at J2 (SOL calibration method).

Table 4 - NISM Method Results of LM20142 Flat DUT ON at J2.

Cursor 1
Frequency 317.167 kHz
Trace 1 Magnitude
Flat-OFF-Sol... 20.976 mQ
Flat-ON-SolC... 23.159 mQ
Trace 2 Q(Tg)
Flat-ON-SolC... 300.47 m
LM20143Flat DUTH#INISM Jl 5 4%5:
Phase margin of Cursor 1: >71° of Flat-ON-5oIC...

T HNISM,  FRATAT LA € VRMIF RS E PE . anE1oM 1 R, @it i B KT
T1°HIAHAL S 2 (PM) , Bode Analyzer Suitelft) i+ 545 5 r] PUPRLIE A 2 X 5 AN VRMA
A 2T R I PR R
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4.0 P2102A —1% F Bode 10033478

B R L RELWU B % S Bk — L5 B i X 2 L AT e v

fZiEBode 100/ LIS, WNEISHR, JERZEMFHTRUMERI ST, EDUT EHHMTIEZ T, 5%
HE DL A0 DR HE I B 1

4.1 EHiER#E- Bode 100

Step 1: (In Bode Analyzer Suite) Select File > New Measurement

Step 2: Select “Impedance Analysis” tab

Step 3: Select Shunt-Thru with Series Resistance drop down > select Start
measurement

Hz -
MHz

Step 4: On menu ribbon > select e drop-down > select » Perform new calibration

Step 5: Set Serial resistor Rs = 50 Q)

Step 6: Ensure cables and probe are connected as shown in Figures 5 and 12 for Thru
calibration

Step 7: Under Thru calibration > select Start

Step 8: Ensure the arrow points to the left, Thru calibration is applied

Thru calibration n Open/Short/Load calibration

Step 9: Select Close
THIEXDUTHEAT IR, . ..

Fig. 12 - P2102A 2-port Thru-Calibration with Bode 100.
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4.2 $14TShort-Open-Load (SOL) 7 Bode 100
Step 1: (In Bode Analyzer Suite) Select File > New Measurement
Step 2: Select “Impedance Analysis” tab
Step 3: Select Shunt-Thru with Series Resistance drop down > select Start
measurement

Hz -+
MHz

. ull-Range . .
Step 4: On menu ribbon > select e drop-down > select » Perform new calibration

Step 5: Set Serial resistor Rs = 50 ()
Note: Xf 71X, SXE10XIREF, #FEAH N1 ERs.

Step 6: ffi R AL AL RE L QS AN 3o, EAT T Bt

Step 7: Under Open calibration > select Start

Step 8: Al R AN &SR 13 it e W S MR Sk DLIEAT e R A

Step 9: Under Short calibration > select Start

Step 10: ffi PR 40 B S H13 7 i 432 LB ANR Sk ABEAT T 3RS

Step 11: Under Load calibration > select Start

Step 12: #fi LRk #545 M1 4 ], Open/Short/Load calibration is applied
Thru calibration Il Open/Short/Load calibration

Step 12: Select Close

FUE R DUTHEAT I &
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Fig. 13 - P2102A 2-port Calibration Open (left), Short (center), and Load (right) with Bode 100.
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Trace 1: Impedance Magnitude (Q)
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Frequency (Hz)
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Fig. 14 - LM20143 Not Flat- Measurement Results using Thru-cal method (blue) vs. SOL method (violet) with Bode 100 and
P2102A.

Table 5 - Thru-Cal Method vs. SOL Method Results for the LM20143 Not Flat DUT at J2.

| Cursor 1 | Cursor 2 | Cursor 3
Frequency 188.808 kHz 10 MHz 1 kHz
Trace 1 Magnitude Magnitude Magnitude
NF-ON-thruCa... 145.238 mQ) 398.314 mQ 16.129 mQ
NF-ON-SOL_Ca... 144.409 mQ 334.099 mQ 15.898 mQ
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Fig. 15 - Infineon PS5401 ON - Measurement Results using Thru-cal method (blue) vs. SOL method (red) with Bode 100 and
P2102A.

Table 6 - Thru-cal Method vs. SOL Method Results on Infineon PS5401 DUT at C42.

| | Cursor 1 | Cursor 2 | Cursor 3 |
Frequency 1 MHz 1.8 MHz 10 MHz

Trace 1 Magnitude Magnitude Magnitude
PS5401-ON-Th... 2.068 mQ 9.667 mQ 66.742 mQ
PS5401-ON-So... 5.927 mQ 2.063 mQ 15.501 mQ

K14 ESFN, fELM201434EFIHDUT E, i FH SOLA 4 & i A0 38 o B 38 A58 v 14 )
f, 7E10 MHz OBFr2) WEZH)/he4mQ. MNESHIFRF T LA RIS EE R, S22 ML,
i FHSOLKE#E J71EAE10 MHZAL OBFR3) WEL RN T 40mQ.

BEOERUE T . ®JE, WETHTR, ZEKEEPS5401 DUTHIBHPIAELE SR, BEER L EEE N,
EM RS, WIRTERAES R P R B S, WZER S 2SR (M THEBO Ak

M5, Thru-cal ELBRIAE 7% KETR A LE IMHz, 10 7E 13 F SOLR e 77 v E 471 e 1 1A 2%

J& T HBFR AR, ISR SR AETEL.8 MHz, AFARAY 1800 kHz. @I BT, A LAIFEASHE

J& 76 B Thru-cal ELIE RS = A 814k B HLIEK

5.0 Conclusion
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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

Omicron Bode 100 - https://www.picotest.com/products BODE100.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

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 PE9073 - SMA Female to BNC Male Adapter -
https://www.pasternack.com/sma-female-bnc-male-straight-adapter-pe9073-p.aspx

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

10. Keysight 3D Probe Positioner - N2787A -
https://www.keysight.com/en/pd-1643963-pn-N2787A/3d-probe-positioner?cc=US&lc=e
ng

11. DUT - Picotest LM20143B VRM Demo Boards (Flat and Varying Impedance) -
https://www.picotest.com/products LM20143.html

12. DUT - Infineon PS5401 Eval -
https://www.infineon.com/cms/en/product/evaluation-boards/eval_ps5401-int/

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

[98)
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