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Typical PDN Impedance Profile
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o Impedance profile formed by the interaction of various PDN
components

o Impedance peak at package/chip resonance

o Peak impedance dependent on package, PCB, and on-chip
parameters

o Typical impedance in the range of tens of milliohms
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2-Port VNA Measurements of Low Zy ¢

Port 1 Port 2

Port 1 Port 2

drives the measures

current the voltage

e 1st order Analysis o 2" order Analysis
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Low-Freq Errors Caused by Ground Loop
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If the DUT’s impedance is very small (ZDUT < tens of milliohms)
Source current flows into source-to-receiver cable GND loop.
Measurement errors occur at LF range (<20kHz)
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Use Transformer to Break the Ground Loop

Error caused by ground-loop current <20 kHz!
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18 GHz R-Probe

R-Probe is ideal for probing a populated board
with test points surrounded by components
because of its 30-mil probe tips. Typical R-Probe
applications are PDN and RF measurements.

TCS70 Calibration Substrate

Specifications:
Substrate: Polished alumina
Structure: Open, short, thru, 25 Q, 50 Q, 100 Q
Contact Material: Gold
E Accuracy: 25 Q, 50 Q < 0.5%, 100 Q < 1%
Size: 17.3 x 9.4 x 0.6 mm (0.68 x 0.37 x 0.025 in)

R-Probe Part No.

RP-GR-151502 - 18 GHz, 0.2 mm/ 8 mil pitch
RP-GR-151503 - 18 GHz, 0.3 mm/ 8 mil pitch
RP-GR-151504 - 15 GHz, 0.4 mm/16 mil pitch
RP-GR-151505 - 15 GHz, 0.5 mm/20 mil pitch
RP-GR-121508 - 12 GHz, 0.8 mm/32 mil pitch
RP-GR-121510 - 12 GHz, 1.0 mm/40 mil pitch
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Power Integrity Probing

® PI Probing amid surrounding components is
challenging
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Probe-Pitch Selection

B Ir_l Occupied area R-Probe Part Number:
A e RP-GR-181502 - 18 GHz, 0.2 mm/ 8 mil pitch
Solder land / e RP-GR-181503 - 18 GHz, 0.3 mm/ 12 mil pitch
. Solder pc:s’re pc:lﬁern ¢ RP-GR-151504 - 15 GHz, 0.4 mm/ 16 mil pitch

e RP-GR-151505 - 15 GHz, 0.5 mm/ 20 mil pitch
e RP-GR-121508 - 12 GHz, 0.8 mm/ 32 mil pitch

— A .
|| Sclaerresist pattemn « RP-GR-121510 - 12 GHz, 1.0 mm/ 40 mil pitch

Recommendation: B + 0.2 mm < Probe Pitch < A—=0.2mm

Size

VLER RP-GR-181503 0.48 0.12 0.18 0.20 0.4x0.2
VP RP-GR-151505 0.75 0.30 0.30 0.30 0.6x0.3
[ZIPAE 0.7mm < Pitch<1.3mm 150 050 050 0.60 1.0x0.5

UIER 0.8mm < Pitch <1.9mm 2.10 0.60 0.90 0.90 1.6x0.8
0805 1.2mm < Pitch <2.8mm 3.0 1.0 1.0 1.25 2.0x1.25

Typical Reflow Soldering Footprint and Component Size in mm
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Millohm PDN Measurements

Device powered off
- Device powered on

T T T T | T T T T T T T T I T T T I T T T | T T T T I T T T T I T T T T I
le-07 le-06 le-05 0.0001 0.001 0.01 0.1 1 10
Frequency (GHz)

Measurement_OFF.csv Curve 1 Measurment_OM.csv Curve 1
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Probe Planarization Tips

* Good contact of both probe tips with the DUT is
essential to accurate calibration and measurements.

* Color marker helps on uneven surface (solder bump).
* A good microscope is important. You might damage
the probe if you cannot see its tips well.
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TP250 Precision Positioner

Z Control

Holds microprobes TP250L TP250R

v X Control

. 4/2 Coarse \

Adjustment

Holds S/D-Probes

) (Planarity) Control Y Control

Probe Arm Lockable

* 1 adapter for microprobes and 1 / Magnetic switch

adapter for PacketMicro probes included.

~ * US Patent 10,830,793

XYZ-axis travel: 16 mm with 500 um/turn (50 TPI, 5um resolution)
Height coarse adjustment: 5 mm/step (14 steps)

© (Planarity) control: =10° with 2.5° /turn and 0.025° resolution
Dimension: 9" L x 2.7" W x 4.3" H

Weight: 2.86 Ib./1.30 kg
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Probe Planarization with TP250

Probe Planarization Video:
acketmicro.com/Videos/PacketMicro Probe Planarization.mp4
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PDN Measurements with Bode 100

o Probe-tip calibration is recommended for
making PDN measurements with Bode 100.

o Separate copper pad should be used for short
calibration.

o Bode 100 shows comparable measurement
accuracy with a standard VNA.
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PDN Shunt-Thru Impedance Analysis

Bode Welcome, please select a measurement type...

Ana |yzer Suite 3.25 Vector Network Analysis | Impedance Analysis | Advanced

> One-Port
D New measurement

» Impedance Adapter

Recent

v Shunt-Thru
ImpAdapt_Inductor.bode3
C\Users\Ken Mok\AppData\Roami...
b : \App : Measure impedance with the Shunt-Thru method. e
OnePort_Quartz_Filter.bode3

C\Users\Ken Mok\AppData\Roami... Recommended impedance range: 1 m( ... 100 Q

(4] Ir'f-\‘ﬁ/ﬂ-_:—d-_- o O

TransRefl_IF_Filter.bode3 3 Donot exceed 3.3 Vrms at the output (30 Q). G )
C\Users\Ken Mok\AppData\Roami... *" Do not exceed 7 Vims at Channel 2 input (50 Q).

DUT

Select measurement
Cpen other file

? Shunt-Thru with series resistance
}  Read user manual

> Series-Thru

Options

> Voltage / Current

About

? External Bridge




PDN Connector Calibration Setup

Load

v =

Tee

E Shért ~
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Set Configuration for Open/Load/Thru

mE p pllE
Home Measurement View Cursor ~
[ New [ Save } >“ .
[e] 5
pen E aveas Cantinuous Single Stop
[ Export Report
File Measu
Frequency sweep IEH Fixed [ LI GEE, il :: M Trace 1 v
Start frequency 100 Hz . - Measurement | Impedance v |
stop frequency s0MHz| || Delta C2-C1 535515 kHz - - @ Format | Magnitude = |
-
Center 25.00005 MHz 100k T 100 Yrmax | 100 kQ2 Y|
1 i s
Span 49,9999 MHz ) 0 Yovin | 1m0 3|
. 10k i Y-axis scale | Log(Y) v |
& L 60 _
sweep Linear | [ Logarithmic | & 1k 1 < B Trace 2 v
=} 1
Number of points o I “0 E Measurement | Impedance v|
j=4] o
g 100 : 20 o Format | Phase (%) - |
1 i
Level constant KN Magiable 5 ] R < [ Unwrap phase
& c i —
Source level g 13 dBm Y) g : 21| Yoma | 100 ° :|
g : 20 £ | -100 = 4|
Attenuator  Receiver 1 Receiver 2 E 1 Al min v
gl i 40 9
| 10d8 €| 2008 v )| 100m : ©
=] i s
g — o -60
Receiver bandwidth ‘ - 1
~ 10m
] -80
1
| | m -100
i "} 100 1k 10k 100k M 10mM
Frequency (Hz)
Shunt-Thru Measurement = new memory

| [ Receiver1 | ][ Recever2 | | | M 2020-08-21 | PM430H v 1
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Short/ Open/Load/Thru/ Calibration

Full Range Calibration X

Impedance calibration:

This measurement mode supports two impedance calibration methods. The Thru calibration and the Open/Short/Load calibration.

Thru calibration: Open/Short/Load calibration:
Compensate the influence of the connection cables by connecting a Connect the corresponding calibration objects instead of the DUT to
Thru connection instead of the DUT to the test setup. Then press the test setup. Then press Start to perform the calibration. Mote: All

Start to perform the Thru calibration. three calibrations (Qpen, Short and Load) must be performed.

Thru Start Mot Performed Cpen Start Not Performed
Short Start Mot Performed
Load Start Mot Performed

> Advanced Settings

Close
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Thru Calibration
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Full Range Ca

Impedance calibration:

This measurement mode supports two impedance calibration metheds. The Thru calibration and the Openy/Short/Load calibration.

Thru calibration:

Compensate the influence of the connection cables by connecting a
Thru connection instead of the DUT to the test setup. Then press
Start to perform the Thru calibration.

Thru Start

Open/Short/Load calibration:

Connect the corresponding calibration objects instead of the DUT to
the test setup. Then press Start to perform the calibration. Note: All
three calibrations (Qpen, Short and Load) must be performed.

Open Start Not Performed
Short Start Not Performed

Load Start

Not Performed

> Advanced Settings

www.packetmicro.com
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en Calibration

Impedance calibration:

This measurement mode supports two impedance calibration metheds. The Thru calibration and the Openy/Short/Load calibration.

Thru calibration: Open/Short/Load calibration:

Compensate the influence of the connection cables by connecting a Connect the corresponding calibration objects instead of the DUT to
Thru connection instead of the DUT to the test setup. Then press the test setup. Then press Start to perform the calibration. Note: All
Start to perform the Thru calibration. three calibrations (Qpen, Short and Load) must be performed.

Short Not Performed

Load Not Performed

> Advanced Settings
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| oad Calibration

Impedance calibration:

This measurement mode supports two impedance calibration metheds. The Thru calibration and the Openy/Short/Load calibration.

Thru calibration [ » | Open/Short/Load calibration

Thru calibration: Open/Short/Load calibration:

Compensate the influence of the connection cables by connecting a Connect the corresponding calibration objects instead of the DUT to
Thru connection instead of the DUT to the test setup. Then press the test setup. Then press Start to perform the calibration. Note: All
Start to perform the Thru calibration. three calibrations (Qpen, Short and Load) must be performed.

> Advanced Settings

www.packetmicro.com
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Set Configuration for Short

Bpprin~ New measurement* - Bode Analyzer Suite [+ NONG),
Home Measurement View Cursor

~
[ New [ save ’ ’" . ! HZM_D:Z ff‘lf.
o 5 3 Q
pen [2 Seveas Continuous Single Stop Impedance / Full-Range| User-Range
= Export Report Reflection x M
File Measurement Hardware Setup n R
u 'erform new calibratiol u
i P Perfo librat I —
Frequency sweep IEH Fixed | — [E12 Bl :: M Trace 1 oV
:: M Cursor 1 7.368 kHz - -
Start frequency 100 Hz 542.884 kHz - - Measurement
Stop frequency 50 MHz IEE Delta C2-C1 535.515 kHz - - | Format Magnitude v
-
Center 25.00005 MHz 100k T 100 Yrnax 100k o
1 . -
Span 49,9999 MHz : 20 ¥min
. 10k i Y-axis scale Log(Y) v
= L 60
sweep Linear | M Logarithmic | & 1k 1 f‘: :: M Trace 2 &V
1
Number af paints £ i 90 % || Messurement
=g [
g 100 : 20 o Format Phase (%) b4
1. Lo
Level constant [IEH Variable Y 0 { o E [] Unwrap phase
c 1 =
8 ' 0 £ -100° %
Attenuator  Receiver 1  Receiver 2 E 1 i min v
pr—————— | : 1 -40 8
0d8 | )7 100m ! o
© I 50
Receiver bandwidth = 10 I
m ! -80
1
I
l m -100
+ u 1 100 1k 10k 100k ™ oM
Frequency (Hz)
Shunt-Thru Measurement = new memary

| [ Receiver1 [ |[ Receiver2 [ | | #ha 2020-08-21 | PM430H v [

Change Receiver 2 Attenuator to 0 dB for improved sensitivity !

www.packetmicro.com




[ JIPACKEIMICRO

Complete Short Calibration

Full Range Calibration X

Impedance calibration:

This measurement mode supports two impedance calibration metheds. The Thru calibration and the Openy/Short/Load calibration.

Thru calibration [ » | Open/Short/Load calibration

Thru calibration: Open/Short/Load calibration:

Compensate the influence of the connection cables by connecting a Connect the corresponding calibration objects instead of the DUT to
Thru connection instead of the DUT to the test setup. Then press the test setup. Then press Start to perform the calibration. Note: All
Start to perform the Thru calibration. three calibrations (Qpen, Short and Load) must be performed.

> Advanced Settings
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Test Cases

T FURL LU

Case 1: PDN Board

Component Description QTY Ref Des Mfg P/N #
CAP CER 22UF 6.3V X5R 0805 4 (C1,C2,C3,C4 (C0805C226M9PACTU
CAP CER 1UF 6.3V X6S 0402 80 C5-C84 GRT155C80J105ME01D

Case 2: Copper 60x60x10 mils (1.5 x1.5 x0.1 mm
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Case 1: Connector-end Calibration

Foilm~ New measurement* - Bode Analyzer Suite — O
Home Measurement View Cursor ~
[ New [ Save > >" . Q‘z L e
[o] 5 Q
pen E =2 Continuous Single Stop Impedance / User-Range
= Export Report Reflection -
File Measurement Hardware Setup mpedance Calibration
Frequency sweep IEH Fixed | | Frequengy LEE 1 BN :: M Trace 1 v
Ccursor 1 254176 kHz| 12938 mQ |@
Start frequency 100 Hz Measurement
100k T B
Stop frequency 50 MHz b 7 Format Magnitude v
=
Center 2500005 MHz ! VYo 100k0 &
10k 1 -
Span a9s090 Mhiz] | _ ! Yrin
S ' i [ogty |
E: 1k | ¥-axis scale Log(Y) -
= |
sweep Linear | M Logarithmic | = |
j
. o 100 }
=
o I
Level constant KM Variable | 2 10 == !
] —r I
- s
Source level 13 d8m 3 < . |
E 1 = ! -~
Attenuator  Receiver 1 Receiver2 | - e~ : "
o T ll
10d8 v | 10d8 v || F 100m — ! =
8 =— : ==
£ : e
Receiver bandwidth 30Hz omdee—r o o g e e e e e e ] 1 e el e 8 i el el
I
I
l I m L
G W 100 1k 10k 100k ™ 1om
Frequency (Hz)
S'hun't.-'Th o Measurement —» new memory

2020-08-21 | PMA30H v [

Minimum impedance: 13 mQ @ 254 kHz

ARG,
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Case 2: Connector-end Calibration

Constant n

Source level

Level Variable

100m

Trace 1: Impedance Magnitude (C2)

13 dém &

Attenuator  Receiver 1 Receiver 2

30Hz

10m

Receiver bandwidth

Bppim-= ConnCal® - Bode Analyzer Suite t« ONE — O ®
Home Measurement View Cursor ~
* @ Show all 4 e : : Instability Point:
\ :
L o bideal L 8 = - .
Data = Add Add Add *
Memory - [l Delete &l measurement math  expression
Memory Traces Stability Analysis
Frequency sweep IEH Fixed i | Frequengy Trace 1 Bl - ™ Trace 1 @ @ v
:: K4 Cursor 1 2.573 kHz | 563444 mO |l
Start frequency 100 Hz 267.887kHz| 1317 mQ [@ Measurement
Stop frequency 50 MHz i Format Magnitude v
a
enter 25,0000 Wik 0 - Yo
I -
Span 49,9999 MHz I Ymin
+ Y-axis scale Log(Y) v
1
sweep Linear | [ Logarithmic 1 : :: @ C1-ConCal i 2m>
e - -’: >
Mumberofpoints | 401 || & - T - T T T T T N~ T T T T T i F c2-ConCal

Gase 1: Connector|Cal

Case 2: Connector Cal -~

Shunt-Thru

100k
Frequency (Hz)

10M

Measurement = new memaory

I[ Receiver1 [ ][ Receiver2 [ || o 2020-08-21 | PM430H v [

Minimum impedance: 1 mQ below 3 kHz
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Probe-tip Calibration with TCS70V2
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Set Configuration for Open/Load/Thru

mE p pllE
Home Measurement View Cursor ~
[ New [ Save } >“ .
[e] 5
pen E aveas Cantinuous Single Stop
[ Export Report
File Measu
Frequency sweep IEH Fixed [ LI GEE, il :: M Trace 1 v
Start frequency 100 Hz . - Measurement | Impedance v |
stop frequency s0MHz| || Delta C2-C1 535515 kHz - - @ Format | Magnitude = |
-
Center 25.00005 MHz 100k T 100 Yrmax | 100 kQ2 Y|
1 i s
Span 49,9999 MHz ) 0 Yovin | 1m0 3|
. 10k i Y-axis scale | Log(Y) v |
& L 60 _
sweep Linear | [ Logarithmic | & 1k 1 < B Trace 2 v
=} 1
Number of points o I “0 E Measurement | Impedance v|
j=4] o
g 100 : 20 o Format | Phase (%) - |
1 i
Level constant KN Magiable 5 ] R < [ Unwrap phase
& c i —
Source level g 13 dBm Y) g : 21| Yoma | 100 ° :|
g : 20 £ | -100 = 4|
Attenuator  Receiver 1 Receiver 2 E 1 Al min v
gl i 40 9
| 10d8 €| 2008 v )| 100m : ©
=] i s
g — o -60
Receiver bandwidth ‘ - 1
~ 10m
] -80
1
| | m -100
i "} 100 1k 10k 100k M 10mM
Frequency (Hz)
Shunt-Thru Measurement = new memory

| [ Receiver1 | ][ Recever2 | | | M 2020-08-21 | PM430H v 1
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Open and Thru Calibration

Full Range Calibration

Impedance calibration:

This measurement mode supports two impedance calibration methods. The Thru calibration and the Open/Short/Load calibration.

Thru calibration [ » | Openy/short/Load calibration

Thru calibration: Open/Short/Load calibration:
Compensate the influence of the connection cables by connecting a Connect the corresponding calibration objects instead of the DUT to
Thru connection instead of the DUT to the test setup. Then press the test setup. Then press Start to perform the calibration. Note: All

Start to perform the Thru calibration. three calibrations (Open, Short and Load) must be performed.

Thru Start W Open Start Mot Performed

Short | Start Mot Performed

Load Start % Mot Performed

2 Advanced Settings

Close

¢ Use TCS70V2 substrate’s Open pad to perform both OPEN
and THRU calibrations
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Note: Open and Thru Calibration

To ensure both the R-Probe tips are making
good contact to the TCS70V2’s Open substrate
pad for OPEN and THRU calibration:

1. Disconnect the BNC cables from the Bode-
100 and J2102B Injection transformer

. Measure the continuity between the left and
right BNC cable center-to-center conductors

. Measure the continuity between the left and
right BNC cable outer-shell to outer-shell

. Reconnect the BNC cables back to the
Bode-100 and injection transformer before
continuing on to perform the Bode-100 Open
and Thru calibrations
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Load Calibration

Full Range Calibration

Impedance calibration:

This measurement mode supports two impedance calibration methods. The Thru calibration and the Open/Short/Load calibration.

Thru calibration [ » | Openy/short/Load calibration

Thru calibration: Open/Short/Load calibration:
Compensate the influence of the connection cables by connecting a Connect the corresponding calibration objects instead of the DUT to
Thru connection instead of the DUT to the test setup. Then press the test setup. Then press Start to perform the calibration. Note: All

Start to perform the Thru calibration. three calibrations (Open, Short and Load) must be performed.

Short Start Mot Performed

Load Start Mot Performed

- > Advanced Settings

Close

® Use TCS70V2 substrate’s 50-OHM pad to perform Load
calibrations

www.packetmicro.com
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Note: Load Calibration

To ensure both the R-Probe tips are making good contact to the TCS70V2’s 50-Ohm
substrate pad for LOAD calibration:

1. Disconnect the BNC cables from the Bode-100 and J2102B Injection Transform

2. Measure the LOAD resistance (50-Ohms) between the BNC cable center to the
outer shell on both BNC cable ends.

. Reconnect the BNC cables back to the Bode-100 and Injection Transformer before
continue on to perform the Bode-100 OPEN calibration
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Set Configuration for Short Calibration

Bpprin~ New measurement* - Bode Analyzer Suite [+ NONG),
Home Measurement View Cursor

~
[ New [ save ’ ’" . ! HZM_D:Z ff‘lf.
o 5 3 Q
pen [2 Seveas Continuous Single Stop Impedance / Full-Range| User-Range
= Export Report Reflection x M
File Measurement Hardware Setup n R
u 'erform new calibratiol u
i P Perfo librat I —
Frequency sweep IEH Fixed | — [E12 Bl :: M Trace 1 oV
:: M Cursor 1 7.368 kHz - -
Start frequency 100 Hz 542.884 kHz - - Measurement
Stop frequency 50 MHz IEE Delta C2-C1 535.515 kHz - - | Format Magnitude v
-
Center 25.00005 MHz 100k T 100 Yrnax 100k o
1 . -
Span 49,9999 MHz : 20 ¥min
. 10k i Y-axis scale Log(Y) v
= L 60
sweep Linear | M Logarithmic | & 1k 1 f‘: :: M Trace 2 &V
1
Number af paints £ i 90 % || Messurement
=g [
g 100 : 20 o Format Phase (%) b4
1. Lo
Level constant [IEH Variable Y 0 { o E [] Unwrap phase
c 1 =
8 ' 0 £ -100° %
Attenuator  Receiver 1  Receiver 2 E 1 i min v
pr—————— | : 1 -40 8
0d8 | )7 100m ! o
© I 50
Receiver bandwidth = 10 I
m ! -80
1
I
l m -100
+ u 1 100 1k 10k 100k ™ oM
Frequency (Hz)
Shunt-Thru Measurement = new memary

| [ Receiver1 [ |[ Receiver2 [ | | #ha 2020-08-21 | PM430H v [

Change Receiver 2 Attenuator to 0 dB for improved sensitivity !
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Short Calibration

Full Range Calibration

Impedance calibration:

This measurement mode supports two impedance calibration methods. The Thru calibration and the Open/Short/Load calibration.

Thru calibration [ » | Openy/short/Load calibration

Thru calibration: Open/Short/Load calibration:
Compensate the influence of the connection cables by connecting a Connect the corresponding calibration objects instead of the DUT to
Thru connection instead of the DUT to the test setup. Then press the test setup. Then press Start to perform the calibration. Note: All
Start to perform the Thru calibration. three calibrations (Open, Short and Load) must be performed.

Thru Start Open Start Performed

Short Start Mot Performed

Load | Start Performed

> Advanced Settings

Close

® Use a 15x15mm square copper pad to perform SHORT
calibration
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Note: Short Calibration

To ensure both the R-Probe tips are making good contact to the square copper pad
SHORT calibration:

1. Disconnect the BNC cables from the Bode-100 and J2102B Injection Transform

2. Measure the continuity between the BNC cable center conductor to the BNC
connector outer shell on both cable ends.

. Reconnect the BNC cables back to the Bode-100 and Injection Transformer before
continue on to perform the Bode-100 SHORT calibration
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Probe-tip Calibration

=0 b plilm - Bode100_70v2-Cal_PDMN2-BD02-Measurement* - Bade Analyzer Suite - O
Home Measurement View Cursor ~
’ @ Show all ',\;!" [+]~| ¢ Instability Point:
L3 . pidean : | = .
Data= __ Add Add Add -
Memory - [ Deleteall  measurement math expression
Memory Traces Stability Analysis
Frequency sweep IEH Fixed =|—| Frequency Trace 1 Bl :: ¥ Trace 1 @@ v
:: M Cursor 1 4132051 MHz 54.046 pQ) W@
Start frequency 100 Hz 267887 kHz|  5593mQ (@ Measurement | Impedance v
Stop frequency 50 MHz : Format | Magnitude h |
I Y
Center 2500005 MHz e i Yonax | 200 3]
¥ - -
Span 49.9999 MHz X Yonin | 600n0 4|
= 1 : L )
S Case 1: Connector Cal : //,, v-axisscale | Log(¥) -]
)
\ - ——
sweep Linear | [ vLogarithmic :Gg 100m :: M C1-ConCal X 2m>
; = :: M C2-ConCal
Number of points | 401 - zm 2 SR
i -TOV2C:
= 10m i M C1-70v2Cal i 2m>
Level Constant varisble | 3 i i c2-Tov2cal * rm>
| & Case 2: Connector Cal
Source level 13 dBm 3 ° 1M N S i v e R
o
Attenuator  Receiver 1 Receiver 2 £
= 100p
IR - — - = ——_
E 1
=
Receiver bandwidth 30Hz 10p :
1
1y ]
;(3 y )_J 100 1k 10k 100k M 10M
Frequency (Hz)
Shunt-Thru Measurement = new memory

| [ Receiveri [ [ Receiver2 [ || B 2020-08-21 | PM430H v [
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Case 2. Probe-tip Calibration

=0 plim - Bode100_70v2-Cal_PDN2-BD02-Measurement* - Bode Analyzer Suite - |

Home Measurement View Cursor ~
{ @ Show all '|\;t [+[-| @I Instability Point:
1
L e bideal a = - .
Data=» _ Add Add Add
Memory - Il Delete sl meacurement math  expression
Memaory Traces Stability Analysis
Frequency sweep IEH Fixad EI—I Frequency Trace 1 el E Trace 1 @MWV
:: M Cursor 1 4132051 MHz 54,046 p0 |
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Probe-tip calibration is recommended for making PDN measurements with Bode 100 !
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Omicron Bode 100 vs. Rohde ZNB40
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Measurements of two VNAs show comparable results for the overlapping
frequency range between 100 kHz and 50 MHz .
https://packetmicro.com/documents/Power Integrity Probing with Rohde VNA.pdf
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https://packetmicro.com/documents/Power_Integrity_Probing_with_Rohde_VNA.pdf

[ JIPACKETIMICRO

References

« |stvan Novak, “Power Integrity: Advanced Design and

Characterization”
(http://www.cei.se/media/48264/cei%20europe%20course%2056.pdf)
« Istvan Novak, “Measuring Milliohms and Pico Henrys
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PacketMicro Product Offering

Delta-L 4.0 Solution ~ Cal Substrate

Flex Positioners
FP160MS

feaes ., ALLLSLTOO

Slim Phase Stable Cable
’ Junkosha MWX161

|
Vertical & Horizontal Probing in Minutes

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

* Rugged 40/30 GHz probes * DIY Probe Stations e (CSS AITT Signal-Integrity Tool
* Probe Positioners * Junkosha phase-stable cables ¢ Dino-Lite Microscopes
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PacketMicro Customers (of 200+ in 30+ Countries)

2 I
nniitsu (@8, AN pLooeme smemcon il
M %20
CO/\?\C’:AST n " freescale GO gle l
& ,
Honeywell (intel)" JOHNS HOPKINS - Johinson e

APPLIED PHYSICS LABORATORY Controls
V4

B Lawrence Livermore . »» .
LE National Laboratory === LITEPOINT

N\ ' H
Logitech @47 icron  Microsoft

NIST X Ay LB @
National Institute of ., A }[\}\k QUALCOM ROHDE&SCHWARZ

Standards and Technology

S
Sandia &’\\,\@ S un

T .
National TEktron/ix° T==3lm msam“k X XILINX

Laboratories

www.packetmicro.com 41



Thank You

We help make your probing tasks easy!
Benchtop DIY Probe Stations
Rugged 40 GHz Differential Probes
Rugged 30 GHz Single-ended Probes
Engineering Services
Signal Integrity Consulting

Contact:

support@packetmicro.com

Office: 408-675-3900

2312 Walsh Avenue, Suite A, Santa Clara, CA 95051, USA



