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Power Integrity Measurement

With
Rohde & Schwarz VNA
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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

www.packetmicro.com 2



[ JIPACKEIMICRO

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
(Zpu<<Z,)
2, = 25 —2
Zpyr = 25 5,1 Q DUT 1—-5,, Q0
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Low-Freq Errors Caused by Ground Loop

s ’ y . Rc1
Ideally V5 = Vo, R j,ﬂff‘?} )ﬂ‘“’ﬂ—\

Zsh
but actually... | = V=Vc2 : =

I R N EE (=va).....- W trassssssssrsssessassssrassensanserassensanes N
Vr=Vo +Vc2 ; Ideal source”;
/ Va return path :

Error L et g {: GND fluctuation L — :“““:h"._

i Source current also due to source ]

¥ flows into T-ch shield ) Y

AV v ~

Measured impedance

| "4
DUT'strue | lerror ~___

milliohm ~—> |~ 777777777 T
impedance

*Frea

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!

100m
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Probe|2

Trace 1: Impedance Magnitude (Q)

Tm P

100 1k 10k 100k ™ 10M

Frequency (Hz)

100m

P 7 [ e < A O A 1 I Y PR RPN G A £ o 1§ AR, (R

10m

J213028 Injection Transformer
1H; —6 GHz

100k ™ 10M
Frequency (Hz)

Trace 1: Impedance Magnitude (Q)
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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

www.packetmicro.com 6
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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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Power Integrity Probing

® PI Probing amid surrounding components is
challenging
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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

www.packetmicro.com 12



Probe-tip SOLT Cal

Cal
Ports and Type

Select the ports to be calibrated and the type of the calibration.

Calibration

Ports = G kQ Start...
\ ® ® ® 11142 * (Cal Unit)

&\ | Start...
" (Manual)

. 7 Repeat...

2 Scalar Power Cal

— pem—:
<)\ | Power
Refl Norm Refl Norm Refl OSM Trans Norm  Trans Norm M Cal...
Open Short Both

— —p Stop 3 GHz SMARTerCal

J TP RGP RS

G— Start...
One Path TRL TOM - 5 (cal unit)
Two Ports
_Q\ Start...
) ' 4 (Manual)
PR

™M Adapter k ) Repeat.
Removal

& Next X' Cancel @Help

4
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Probe-tip SOLT Cal — cont.

| p ~ LA -t A |
f‘ Connectors and Cal Kits |
Select connector type and gender for ports. If necessary, change the Cal Kit or load
- an appropriate one.
>—E0FOFO FO-

7T TOSM P1, P2

Connector Probe I*
Gender [
Cal Kit RP15G0.5-70V2| +

I Same Connector [ Same Gender - Import
all Ports all Ports CalKit ...

& Back LR X' Cancel @Help {

® Make sure to use the right .calkit file that is probe
pitch dependent.

www.packetmicro.com 14




| oad Calibration

2 Rohde & Schwarz VNA

: B EEr = P N New i [
t+ . E 1i1{ g & * lrace .~ *.Chill + Marker Delste f
Trcl db Mag P[2]_Match Mag 23] db Mag Phase P[2]_Match_Phase B Phase

. gl
A nﬂ“llﬂ‘“"‘\'ﬂ’

T80 start 100 khz Pwr 0 dBm Bw 1 kHz I8 start 100 kHz Pwr 0 dBm Bw 1 kHz

o P20 P1O-—0PR2 it :

Probe Probe Probe LR E
RP15G0.5-70v2 RP15G0.5-70v2 RP15G0.5-70v2

P

QO Open O open T Through
S short S short I isolation

v Match Match

Calibration -- Ch1

7] Restart Sweep
on Std. Meas.

® S11 and S22 should be
less than -20 dB at low
frequencies
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Short Calibration

7> Rohde & Schwarz VNA

‘ New
i Delete 7
+ Marker -
2]_Short_Mag %} dB Mag “ @ Phas P[2]_Short Phase [P) Phase

l
\
\

I3 start 100 kHz wr 0 dBm Bw 1 kHz

Stop 3 GHz || [fEHl start 100 kHz Pwr 0 dBm Bw 1kHz

PO [210)
Probe Probe

Pro
RP15G0.5-70V2 RP15G0.5-70V2 RDIS G0.5-70V2

O Open O Open T Through
Short Short I Isolation

Match Match

ation --Ch1

Set the phase marker to the lowest
frequency

Good short contact makes phase
change ~ 180 deg

www.packetmicro.com 16



Open

> Rohde & Schwarz VNA

h mr = New
t+ . I! E w {‘1{ A\ ) “‘I‘\ a.C !'i'i_ + Iy +:lhszer i Delets

m P[2]_Open Mag [[FH dB Mag B | 2P rhase P[2]_Open_Phase

00.000

ans

000 kHz 0.56

T okl ‘ H
\ | ‘
I start 100 khz Pwr 0dBm Bw 1kHz Stop 3 GHz || /S start 100 kHz Pwr 0 dBm Bw 1 kHz
- ra P
s P10 (19 P1O: ~OP2
b Probe Probe Probe
RP156G0,5-70V2 RP15G0.5-70v2 RP15G0.5-70V2
Open Open T Through
V' 4
Short Short I isolation j F
g {
Match Match :
E ~#
o
c
o
g
a2
o
o

V] Restart Sweep
on Std. Meas.

® Make sure that probe tips
contact the open pattern.

www.packetm

icro.com
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Thru

<~ [Rohde & Schwarz VNA

ERE B R e e e M o

 Ticl.......521,dBMag] B B o
P[1_2] Through Mag ¥ dB Mag P[1_2]_Through_Phase [B28 Phase
ot e B N
3 i |
S| \ |
: 1 ‘ |
UBRIn | |

m Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz m Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz

2 P10 - P20 - P10-~0P2

Probe Probe Probe
RP15G0.5-70V2 RP15G0.5-70v2 RP15G0.5-70V2
Open Open Through
Short Short I Isolation
~ Match Match

Calibration --Ch1

= Restart Sweep
on Std. Meas.

¢ S21 should be around 0 dB at
lowest frequency
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Apply Calibration

< Rohde & Schwarz VNA

N E w = @ B= BR New R New New !
‘-+ . E 1:1< o N + Trace .~ + Ch+Tr ‘-I- Marker Delete 7
ESEEEY smith 200 mU/Ref 1 U Cal 1 || EEP=IEFH smith 200 mU/ Ref 1U Cal

Start 100 kHz Pwr 0 dBm Bw 1kHz 3 G Start 100 kHz Pwr 0 dBm Bw 1kHz Stop 3 GHz

Trc3 dB Mag 10 dB/ Ref 0 dB Cal
11
6-dB

Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz

® S21 should be close to a flat line after calibration is applied
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Use Thru for calibration verification

" Rohde & Schwarz VNA

B+ B = B PR (R Ay mR ey WD New W New B oelee

“4 Ch+ 1 4+ Marker

BT smith 200 mU/Ref 1 U Cal 1 || REZIEEA Smith 200 mU/ Ref 1 U Cal
M 100.000000 kHz S0.001 M1 T100.000000 kHz 50.000 0

L
Start 100 kHz Pwr 0 dBm Bw 1 kHz

Trc3 dB Mag 10 dB/ Ref 0 dB Cal

® Atter lifting up and then lowering down the probe tips, S21
should be flat around 0 dB up to 50% of probe bandwidth.

www.packetmicro.com 20
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Electronic Calibration

& GlibrEton U

Ports
Select the ports to be calibrated.

= EOM~0 "

T uosm P1, P2

-
P GalibrationUnit

Connections

Config Cal Unit Factory Characterization Select the connections for Calibration Unit

ZN-Z54-92::100807
o Ports i L] = |
Characterization P1 bd P3 P2 P4
et Cal Unit Temperature at Characterization Time (’) o ® ®

Factory

Calibration Type 35.30 °C
UOSM Frequency: 9 kHz ... 40 GHz —_
Port 1 2.92 mm f J_{ UOSM P1, P2

Port 2 2.92 mm f

lConnector [2.92 mm

[Gender | Male

Cal Unit Port 1

X' Cancel @ Help

Detect Default
Port Assignment Port Assignment

€ Back » start X" Cancel @Help

® For many applications, you may be able to use electronic
calibration

www.packetmicro.com 21
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Electronic Calibration — cont.

Rohde & Schwarz VNA

RE BB U

T
N

~ New

+ Marker

Mag 10 d8/ Ref 0 dB Cal Off

» StartCal
Sweep

Detect Ports
& Start Cal

Detect Port
Assignment

A

=

Cancel

B v

Display | Appl

ation | System | Help

Ch

AVg

*

Ch1
1

37772022

New tete| 1B
a1 00ca

tep 1/ 117 uosm

Detect Port
Assignment

» StartCal  Detect Ports
Sweep & Start Cal

www.packetmicro.com
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Electronic Calibration — cont.

Both cables are left open

! Delete 7
o

14.492 k0
32.318 k

Rohde & Schwarz VNA

New AP New v New
+lace,, —+.Chailr + Marker
Smith 200 mU/ Ref 1 U _Cal|

e SR ®RT
=R Sroith 200 mU/ Ref 1 U Cal 1 |
M1 300.000000 kHz 8

300.000000 kH:

017145 F

Pwr 0dBm Bw 1 kHz

Start 100 kHz Stop 3 GHz Start 100 kHz
Rohde 8 Schwarz VNA
New  RP New New -‘

AT A pelete B
Smith_200.mU/ Ref 1.U_Cal

=52 o5 Mag 10 dB/ Ref 0 dB Cal
0 dB
g [er &y =
EhRE SR R=®S
EE=IBT smith 200 mU/ Ref 1 U Cal 1 |
=" NI -360.000000 kHz 7322 kQ =+ MT=300.000000

Pwr 0dBm Bw 1 kHz

W
[ ‘M I )L'l“'\l",«]m\‘-‘n"“h“h. AL,
Pwr 0dBm Bw 1 kHz
Pwr 0 dBm Bw 1 kHz

0 start 100 kHz
~ »
stop 3GHz | [N Start 100 kHz

Pwr 0 dBm Bw 1kHz

I8 start 100 kHz
EZ=X5T] v6 Mag 10 0B/ Ref 0 dB Cal

dB

Vot

Both cables are connected to
probes that are lifted up in

the airr.

o
‘AJ‘W H AL M i
Start 100 kHz
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Test Cases

\
PDN2-BD2
4 ?

Copper: 50x40x4 mils

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

n
| Calibr
< Mc:’l W 1570

Wy

RN

TnnnnnLNnT

www.packetmicro.com
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PDN DUT — SOLT Calibration

® 3/7/2022 4:14:45 PM
1311.6010K84-101343KG

Trel $11 Smith 200 mU/Ref 1U Cal ) 522 Smmith 200 mU/Ref 1U Cal 2
M1 100:000000 kHz  -17.177 mQ M1 100:000000 kHz 5391 mO
- 28.433 mQ - 4§11.906 mQ

55.974833 pF

133.671673 pF

Ch1 Start 100 kHz Pwr O dBm Bw 1 kHz Stop 3 GHz  Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz
Trc3 521 dB Mag 10 dB/ Ref 0 dB Cal 3
[ B veeeeeeeegeeesssmmmmmmp e L e <

Ch1 Start 100 kHz Pwr 0 dBm Bw 1kHz

www.packetmicro.com

M1 100.000000 kHz
M2 10.000000 MHz
*M3 1.000000 GHz' -37.2683 dB

-63.2020 dB
7193737 dB

Stop 3 GHz
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Measurement vs. Simulation

S21 (Magnitude)

] Multiple Port

GND [

9.3 mils
PWR

39 mils

GND [} :

Magnitude (dB)

19.8 mils

GND [

Simulation CST Simulation was provided
1007 Measurement by Yifan Ding of Univ. of
. i Missouri Science & Technology
EI.EIIIZIEIl | - IZII.EIIEIl | - Ii'IIIZIl | o IIZI.Il | o III. | o I1IIZI
Frequency (GHz)

CST-Simuletion-M5T-YD

RPGR151505_16817-DUT-PDNZ-50LT_CAL

www.packetmicro.com 26
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Measurement vs. Simulation — cont.

10 4

0.1 o

G -
0.01 )7
0.001 - Simulation: 0. 3 mQ
i Measurement: 0. 2 mQ
0.0001 -

I T T T T T T T T T T T T T T T T T T T T T T T T ]
0.o001 0.001 0.01 0.1 1 10

Frequency (GHz)
RPGR151505_16817-DUT-PDM2-SOLT_CAL.s2p_521 (PDN)

C5T-Simulation-M5T-¥YD.s2p_521 (PDN)

www.packetmicro.com 27
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PDN DUT — Electronic Calibration

® 3/7/2022 3:09:36 PM
1311.6010K84-101343KG

Trel 511 Smith 200 mU/ Ref 1 U Cal 1 Tre2 522 Smith 200 mU/ Ref 1U Cal 2

Bl .000000 kHz 202.870 mQ 1 .000000 kHz 300.713 mQ

X j775.788 mQ : j795.380 mQ

1.234706 pH 1.265886 pH

Ch1 Start 100 kHz Pwr O dBm Bw 1 kHz Stop 3GHz  Ch1 Start 100 kHz Pwr O dBm Bw 1 kHz Stop 3 GHz

Trc3 521 dB Mag 10 dB/ Ref 0 dB Cal 3
0 dB <}

M3

M1 100.000000 kHz -61.8674 dB
M2 10.000000 MHz -79.2517 dB
*M3 1.000000 GHz' -37.6540 dB

Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz

www.packetmicro.com
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Comparison — PDN DUT

S21 (Magnitude)

Magnitude (dE)
2
|

-80 -
] --- Electronic calibration
007 —-- SOLT calibration
—12IZI—_ . — . . — . . — . . — . . —
EI.EIIEIIZIl EI.DIEIl IZI.IEIl IZI.Il jl. lIIZI
Frequency (GHz)
RPGR151505_16&817-DUT-PDM2-ECAL ——— RPGR15315305_16&17-DUT-PDM2-SOLT_CAL
® SOLT calibration is slightly better than electronic
calibration.

www.packetmicro.com 29
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Copper DUT — SOLT Calibration

® 3/7/2022 4:16:31 PM
1311.6010K84-101343-KG

Trel 511 Smith 200 mU/ Ref 1 U Cal 1 Tre2 522 Smith 200 mU/Ref 1 U Cal 2

E‘l 100.000000 kHz 146.576 mQ _Nl‘l 100.000000 kHz 141.046 mQ

-j12.651 mQ : > j20.196 mQ

125.806145 pF 32.142412 nH

l“%l l\%l

Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz  Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz

Trc3 521 dB Mag 10 dB/ Ref -20 dB Cal 3
-20 dB -

H M3

100.000000 kHz  -66.3424 dB
M2-10.000000 MHz -104.7789 dB
+M3  1.000000 GHz'© -67.5603 dB

Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz

www.packetmicro.com
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Copper DUT — Electronic Calibration

® 3/7/2022 3:37:03 PM
1311.60710K84-101343-KG

Trel 11 Smith 200 mU/Ref 1 U Cal 1 T2 522 Smith 200 mU/ Ref 1 U Cal 2

ED 000000 kHz 329330 mQ 1 000000 kHz  350.648 mQ

- 744871 mQ - j812.538 m0

1.185499 pH 1.293195 pH

Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz  Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz

Tre3 521 dB Mag 10 dB/ Ref 20 dB Cal 3
20 dB -

M3
I

100.000000 kHz ~ -77.4987 dB
M2 10.000000 MHz -108.0584 dB
*M3 1.000000 GHz'© -67.7739 dB

it

Ch1 Start 100 kHz Pwr 0 dBm Bw 1 kHz Stop 3 GHz

www.packetmicro.com
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Comparison — Copper DUT

S21 (Magnitude)

_40 —_
_60 —]
e
80 | M i
ot
g - Wia f
S I- II
3= il L h
5 -100 i N
c /8" |. [y I |
on
4 il L T }
5 & Ml .,llll.' || |II l
-120 (Eid
a0 --- Electronic calibration
j --- SOLT calibration
-160 —
I T T T T | T T T T | T T T T | T T T T | T T T T I
0.0001 0.001 0.01 0.1 1 10
Frequency (GHz)
RPGR151505_16817-Copper_ECAL ——— RPGR151505_168&17-Copper-SOLT_CAL

® SOLT calibration is slightly better than electronic
calibration.
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22-Layer Stratix Ill Test Board

)

Bareboard
0.9 V Core
3456 A MaX"'

il

1E+3 1E+4 1E+5 1E+6 1E+7 1E+8 1E+8
Frequency (Hz)

22- Iayer Stratix III board ~ PDN Impedance Requirement

www.packetmicro.com 33
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Pl Probing Demo

Stratlx IV GX *
Fowar
WCCALN Baniimry Pawst Corm ardd Petipoary o

WCCALX
AR vecALx 5 gy
bigp | FoCAL

WCCALX

L K3 Pra-Orteas Possr

WCCPDAA
WCCPDAC

H

Ly

.“_

Ber

H
Sia
iIH

ez L-ﬁa
_—

3a0ur |:mr

‘H
K
4H

WL PLL Digital Possr oay

T

WCCPT 1.5v
WCoCPT

WCoCPT

25 CamPguration Frwsr
WCCPGM

WCCoPoW

Dty Back-ap Pows:

WECBAT o o OHF. CLK Inpai Fowsr 25

b o Measure impedance of 0.9V core voltage
o Probe on C639 and C644
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Pl Probing Demo

s0@ I
330-6 Lw
s

Iso@ 1" G&
il

~>
[S=d
o
L

7

[ o—

653

(65451

(630
>

(600

‘Riia.

e, S PR B

S T
1E !

R

oo e

=
> o RedRl- 3o
P Vil

= &

151 (158 L o

Us4

fEgraeey
o.r
S3

g5
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@ PACKETMICRO,

R-Probe & Microprobe Comparison

Strong RProbe has the
| Microprobe accuracy!
- - RProbe
. Rugged RProbe | Moobe
] _ﬁ; < E : g ¥

Frequency (GHz)

Microprobe

www.packetmicro.com
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Impedance Between Bare and Populated Boards

1,000
100 —
i -  Bare Board
- Populated Board
lﬂ—_
[}
1_
0.1
Ij'Dl_l T T T ' T [ — T ] T T 1
1le-06 1e-05 0.0001 0.001 0.01 0.1 1 10

Freguency (GHz)
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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

in Power Distribution Networks”

(http://electrical-
integrity.com/Paper download files/IDCO0 MeasuringMiliohms slides.pdf)

« |stvan Novak, “PDN Measurements: Reducing Cable-
Braid Loop Error”

(http://www.electrical-integrity.com/Quietpower files/Quietpower-3.pdf)
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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

www.packetmicro.com 39
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PacketMicro Customers (of 200+ in 30+ Countries)

2 I
nniitsu (@8, AN pLooeme smemcon il
L/ Y2
CO/\?\éAST 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 @
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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



