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[ JIPACKEIMICRO

Why RF Probing?

® Necessity: Constant shrinking size of circuit
components makes soldering semi-rigid RF cables to test
gigahertz circuits impractical.

® Accuracy: RF probes and calibration substrates allow
engineers to perform probe-tip calibration for accurate,
repetitive measurements.

® Productivity: Any engineer can do RF measurements in
minutes without the need of soldering semi-rigid cable

www.packetmicro.com 3
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Measurements of RF Low-Pass Filter

21
0dB

-2.5dB

Soldered Cable - SMA

-5dB

2 GHz 4 GHz

RF probe is almost as good as SMA connector!

www.packetmicro.com




PACKETMICRO

RF Fixture Testing

ES071C Network Analyzer.
1 Acti { ponse 3 Stimulus 4 Mkrfanalysis 5 Instr Skate

Trl s11 Log Mag 5.000des Ref 0.000dE [F2] Tr2 512 Log Mag 2.000des Ref 0.000dE [F2]

Z.000 >l 2.4138374 GHz -1.2866 dE
0,000 1

>l 2.4138374 GHz -15.665 dB

-2.000
-4, 000

E - -D-:gf.

. T
Oode, ref 0. 000dE [F2]

»1 2.4138374 GHz -14.507 dB

S21
-1.31 dB @2.41GHz

IFBW 300 Hz
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RF Module Testing
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RF Antenna Testing

Stop 8 GH: [=l
2015-07-23 13:44
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30/20 GHz S-Probe

S-Probe TCS70 Cal Substrate

iy . .
LL;,L RN eSS Rl (1.5"x0.4"x0.3") (0.7" x 0.4” x 0.025")
PCB Probing with S-Probe
30 GHz S-Probe
0dB 5= T 0dB y———

10dB - _— -1.033 1 T

2.0dB 1 0.4 T T —— -2.0 0.4 mm R

30a8 1 10mm 1S21] ==TTN -3.0dB 1 0.5mm 1521 oy

-4.0dB 1.6 mm - -4.0dB

-5.0dB 4, , . . | -5.0dB

0dB 7 0dB 1 - 11

-10 dB e S T -égg S T

:?ggg ; ,;;1-7—:-??:'5:/" i 0.4 mm -30dB S11 0.4 mm

40dB 1f IS‘I 1 | 1.0 mm -40dB I | 0.5 mm

-ﬁOdB{ 1.6 mm B0 A A

; - 0 5 10 15 20 25 30 GHz
0 5 10 15 20 GHz

. SP-GR-2015025 -20 GHz, 0.25mm e SP-GR-181510 —18 GHz, 1.0 mm ° SP-GR-3015025 - 30 GHz, 0.25 mm
. SP-GR-201504 —-20GHz,04mm e SP-GR-161512 —16 GHz, 1.2 mm ° SP-GR-301504 - 30 GHz, 0.4 mm
. SP-GR-201505 —20GHz,05mm e SP-GR-161514 —16 GHz, 1.4 mm ° SP-GR-301505 - 30 GHz, 0.5 mm
. SP-GR-181508 — 18 GHz, 0.8 mm e SP-GR-161516 —16 GHz, 1.6 mm

Video demo:
https://packetmicro.com/Videos/PacketMicro Probe Planarization.mp4
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https://packetmicro.com/Videos/PacketMicro_Probe_Planarization.mp4

[ JIPACKETMICRO,
Rugged Probes vs. Microprobes

o PacketMicro rugged probes are specifically
designed for probing on test pads on uneven
surfaces.

www.packetmicro.com 9



[ JIPACKETIMICRO

Probe-Pitch Selection

S-Probe Part Number:

SP-GR-2015025 — 20 GHz, 0.25 mm/10 mil pitch
SP-GR-201504 - 20 GHz, 0.4 mm/16 mil pitch
SP-GR-201505 - 20 GHz, 0.5 mm/20 mil pitch
SP-GR-181508 - 18 GHz, 0.8 mm/32 mil pitch
SP-GR-181510 - 18 GHz, 1.0 mm/40 mil pitch
SP-GR-161512 - 16 GHz, 1.2 mm/48 mil pitch
SP-GR-161514 - 16 GHz, 1.4 mm/56 mil pitch
SP-GR-161516 - 16 GHz, 1.6 mm/64 mil pitch
SP-GR-3015025 — 30 GHz, 0.25 mm/10 mil pitch
SP-GR-301504 — 30 GHz, 0.4 mm/16 mil pitch
SP-GR-301505 - 30 GHz, 0.5 mm/20 mil pitch

Recommendation: B + 0.2 mm < Probe Pitch <A—-0. 2mm

N O N N
Size

01005 SP-GR-2015025 048 0.12 0.18 0.20 0.4x0.2
0201 SP-GR-201505 0.75 030 030 030 0.6x0.3
0402 0.7mm < Pitch<1.3mm 150 050 050 0.60 1.0x05

0603 0.8mm < Pitch <1.9mm 210 0.60 090 090 1.6x0.8
0805 1.2mm < Pitch<2.8mm 3.0 1.0 1.0 125 20x1.25

_ Ir : Occupied area

. Solder land /
solder paste pattemn

|| Solder resist pattem

» The above component footprints are for reference only.
» Please use the specific component footprints in your PCB layout.

www.packetmicro.com
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Simple DIY Probe Station

AM4515ZTL

. FP160
Microscope i b B
P 2 Flex Positioner |l
Microprobe
S{Adapter

(=3

TP250L £ 72 Facketpicron) N

- g Positioner

- AQhpleh TP250R e
TP250 Base B Wil \

Positioner

il iy
PH100 PH100
PCB Holder PCB Holder

Set up your probe station in 5 minutes !

www.packetmicro.com 11



Precision Positioner — TP250

Z Control
Holds microprobes TP250L TP250R =
. ; XE oytrol

' O (Planarity) Control Y Control

Probe Arm Lockable

Y Magnetic switch
* Patent Pending

* 1 adapter for microprobes and 1
adapter for PacketMicro probes included.

® Precise: XYZ stage (50 TPI, 2.5 ym resolution)
e Versatile: detachable 6 stage
e Easy: lockable magnetic base

www.packetmicro.com 12



[ JIPACKETMICRO

Tools - Accessories

.. =  Cdlibration Mylar Fine-tip
Optical Microscope Substrate  Tape Sharpie pen

(~ 90 x magnification) Using a good

microscope is essential.

e You might damage the
probe if you cannot see
its tips well.

USB Digital Microscope
(~ 90 x magnification)
(Make sure to use a long working range (5 cm @ 90x) microscope!)




[ JIPACKETMICRO

Probe Planarization Tips

* A good microscope is important. You may damage the probe if you cannot see its
tips well.

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

* Color marker helps on uneven surface (solder bump).
®* Probe Planarization Video:
https://packetmicro.com/Videos/PacketMicro Probe Planarization.mp4

www.packetmicro.com
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[ JIPACKEIMICRO

Probing Test Pads on Even Surfaces

® Use the Mylar tape on the back of the plastic cap for
probe planarization by observing the indentation

caused by the tips.
® Remove the plastic cap and perform probing
® Affix a Mylar tape next to test pads if there is not

enough space for placing the plastic cap.

www.packetmicro.com



[ J[PACKEIMICRO
Signal tip touches down first

Step 1.

Land the probe tips on the tape and observe the probe-tip footprint.
Above image shows that signal tip touches the surface first.

www.packetmicro.com 16



[ gIPACKETMICRO,
GND tip touches down first

Step 2:

Adjust the planarization knob on the TP150 positioner to lower the GND
tip. Above image shows that GND tip touches the surface first.

www.packetmicro.com 17



[ gIPACKETMICRO,
Both tips touch down simultaneously

Adjust the planarization knob on the positioner to land both probe tips. Above
image shows the two probe tips touch the surface evenly.

www.packetmicro.com 18



Use VNA to Verify Probe Contacts

Both tlpsmleave Ilght '
probe marks
- == B . \NA Smith Chart

shows “Short”

Both tips touching

www.packetmicro.com 19



[ JIPACKEIMICRO

Probing Test Pads on Uneven Surfaces

® Color solder bumps with a Sharpie

® Use the probe skid marks to confirm good tip
contact

® Clean up the solder bumps with industrial alcohol
after probing

Fifie-tip X
/Sharpied ™

/ J‘ i
A L
y L4
/ -
¢ g " \
"’Q*, ’
- =
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[ JIPACKETIMICRO,
Use Probe Skid Marks on Solder Bumps

www.packetmicro.com 21



[ JIPACKETIMICRO
Both Tips Touch Down Simultaneously

. 2 Tip Marks'

S
R
JQ i

N -
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[ JIPACKEIMICRO

2-Port Probe-tip Calibration Steps

1. Load probe-dependent TCS70 cal kit file (e.g.
TCS70_08mm.ccf) into VNA

Go to "Edit Cal Params” page

Select TCS70 cal kit for Test Port 1 and Test Port 2
Enter Thru Coefficient

Perform SOLT calibration

2.
3.
4.
5.




Load Calkit File

1) Calibration -> Calkit Options -> Load Kit/Charac
2) Browse -> Load TCS70_XXmm.ccf

Select File Type Cal Kit Label:
@ Cal Kt Serial Number: X000

Type in the name of the file that you would lilke to install i

Open: ktop\MS46522A_demo’\TCS50_08mm.cc

oK | | Camesl |

www.packetmicro.com 24




[ JIPACKEIMICRO,

2-Port Probe-Tip Calibration Setup

Precision TP250 Positioners with S-Probes




[ JIPACKEIMICRO

Thru Measurement with Probe-Tip Calibration

Thru Measurement
] S11 (Magnitude) al 512 (Magnitude) Calibrated at

13 probe tips
}i 24 Calibrated at probe tips

80 — E H
1 +J Calibrated at connectors
-1Dn_\\ll‘\lww‘||\|‘|\||‘|||\||\\|| _7;‘|\\\‘\||||||||‘\\\\‘|\\....\
0 3 10 15 20 25 30 o 5 10 15 20
Frequency (GHz) Frequency (GHz)
SP30_B000&8001-Thru7 0V2-70v2CakFar-2TD SP30_80008&B001-Thru70V2-70V2CakFar-2TD
——— SP30_8000&B001-Thru70V2-Ecal —— SP30_8000&8001-Thru70v2-Ecal
S21 (Magnitude) & S22 (Magnitude)
15 05
N [ 1| 03
13 203
o o
823 2303

T T T T e T
0 5 10 15 20 25 30 0 5 10 15 20 25 30 =
Frequency (GHz) Frequency (GHz) ‘ a I I b rated at

SP30_80008&8001-Thru70V2-70W2CakFar-2TD SP30_8000&B001-Thru70V2-70V2CakFar-2TD

—— SP30_800088001-Thru70V2-Ecal —— SP30_800088001-Thru70V2-Ecal CO n n ecto rs
Probe-tip calibration (30 GHz 0.5 mm S-Probe)

www.packetmicro.com 26




[ JIPACKEIMICRO

2-Port Calibration with TCS70

Reflection calibration (Short, Open, Load
calibration for two ports)
Transmission calibration (Thru calibration)

www.packetmicro.com 27



[ JJPACKEIMICRO

Set S11 to Display Phase Before Cal

1) Response -> S11
2) Display -> Trace Format -> Phase
3) Marker -> Marker 1 (ON)

ion tilities
@ @ : @ @ @ @ ey e& @
Marker 1 [ON GHz | MHz | kHz | Hz
(S 711 7S‘H Refl Dy ! T2 ?TET ans LogM RefLvl: 0 dB Res: 10 dB/Div




Probe-tip Calibration - Short

e (Calibration -> Manual Cal -> 2-Port Cal -> Port 1
Reflective Devices
° Sll Phase Changes 180° when both tips touchmg

A P = <

5T Jendt 20D B5.25
a0
| .|I.|” | ||” ik L

\NHH)“H(\HHNJNHHNH




Probe-tip Calibration - Open

e Land the probe tips on "Open” pattern
e S11 Phase should not change
. CI|ck Open

1 File 5 Mea: Application 7 Utilities 8 Hel

@ @ @; @ m @ @ e % 3
isplay Calibr Preset

*Hl S11Refl P =

e




[ JIPACKETMICRO]
Probe-tip Calibration - Load

e Land the probe tips on “Load” pattern
e C(lick Load

% b Sk RS AT A

1Fle 2Main 3Trace 4Calibration 5 Measurement 6 Application 7 uUtilities 8 Help

@ @ 3 @ A% Al = boxi 2y Q '1';" Refl. Device(s}—=t=

Sweep Freq Power Marker Scale Trace Display Response Calibration Preset
: ——Port 1
M8l 511 Refl Phase RefLvl: 0 ° Res: 45 “/Div

1a0

TCS50_08mm(F)
135
80 Open

i
45 ——

0w
a5 4 Short

-a0 -

lID

225 N - B00Hz | T168° w Port 1 Connector

NOTE

Ensure proper device
connection before
selecting keys.

- 0T

www.packetmicro.com 31



[ JIPACKETMIGRO,
Probe-tip Calibration — Port 2

e Back-> Port 2 Reflective Devices
e C(lick "Open” and VNA automatically displays 522
e Perform SOL for Port 2

_® Anritsu ShockLine MS465. _

1File 2Main 3ITrace 4Calibration 3 Measurement 6 Application 7 Utilities 8 Help

@ @ @ @ Ja¥, A [&] bxizg % '1';’ Refl. Device(s) =
Marker Y Preset —
U

Sweep Freq Power Display Response Calibration

cale race
> Bf8l 522 Refl Phase RefLvl: 0° Res: 45 “[Div “
M1 BOD kHz |-GE.67 Port 2 Connector

11
&

Ensure proper device
connection before
selecting keys.

www.packetmicro.com 32



[ JJPAGKEIMICRO
Probe-tip Calibration — Thru

e Back-> Thru/Recip.
e Make sure both probes make good contact

T v SRS B e A R e

1Fle 2Main 3Trace 4 Calibration 5 Measurement 6 Application 7 Utilities 8 Help

ﬁ [©] by % ‘Iﬁ Two Port Cal

Swee‘p Freq Power Marker Scale Trace Display Response Calibration Preset
Tr1 511 Refl Phase RefLvl: 0 * Res: 45 “[Div » Qi 512 Trans LogM Reflvl- 0 dB Res: 10 dB/Div Modify

225 nn ; BOORHz 9B.27 Cal Setup
Port Selected
1,2
! = Port 1 S
"‘w 4 Reflective Devices
n i -
: L i lml | I g v |

IS Reflective Devices

Tr3 521 Trans LogM RefLvl: 0 dB Res: 10 dB/Div
50
40
0 - Isolation
(Optional)

20
10
0w
-10
-20
-30
40
=50

H R |Start 300 kHz Stop 8.5 GHz

www.packetmicro.com 33
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2-Port Calibration Completed

e Back-> Done
e (al Status becomes "ON”

:_! Anritsu ShockLine MS465. = -

1Ffle 2Main 3Trace 4 Calibration 5 Measurement 6 Application 7 Utilities 8 Help
A . J ki@
TS ] A @ e S
Sweep Freq Power Marker Scale Trace Display Response Calibration

Il S11Refl Phase RefLvl: 0 ° Res: 45 */Div Tr2 S12 Trans LogM RefLvl: 0 dB Res: 10 dB/Div
50

40
a0
20
10

0 Thru Update

A1 BO0kHz (125,797

Calibrate

138
180
205 —

CalKit Options ™

Tr3 S$21 Trans LogM RefLvl: 0 dB Res: 10 dB/Div Cal Options

- ) T M

www.packetmicro.com 34



[ J[PACKETMICRO,
2-Port Measurement of a RF Filter

" ¥ Anritsu ShockLine MS4652
1Fle 2Main 3Trace 4 Calibration 5 Measurement 6 Application 7 Utilities 8 Help
" g e 9
Trace Display Response Calibration Preset

Tr1 511 Refl LogM RefLvl: -20 dB Res: 10 dB/Div Tr2 $12 Trans LogM RefLvl: -15 dB Res: 5 dB/Div
an 10 Resolution

=kA1 0 B00 kHz 54 6362 dB
10 dB/Div

——Log Mag-—

Reference Position

5

Auto Scale
Active Trace

Trans LogM RefLvl: -15 dB Res: 5 dB/Div
Auto Scale
All Traces

# of Vert. Divisions

A

|T TR |Start 300 kHz Stop 8.5 GHz Measuring State | CORR
Internal | Int.

TDK 2.45 GHz Low Pass Filter (P/N: DEA102500LT-6307A1,
Size 0402)

www.packetmicro.com 35



[ JIPACKETIMICRO

Test Trace: 2" (5.08 mm) Microstrip

o Compare measurements between 2.92 mm connectors and
probes with probe-tip SOLT calibration

40 GHz
2.92 mm
connector

40 GHz
Microprobe

30 GHz
S-Probe

www.packetmicro.com 36




[ JIPACKETIMICRO

Connector vs. Probes

Magnitude (dB)

-50 — 1

-60 —

S11 (Magnitude)

-70 —

1T
10

L B B i B e e B o e e B B B B B
15 20 25 30 35 40
Frequency (GHz)

Magnitude (dB)

-20 -

S21 (Magnitude)

1 40 GHz 2.92 mm Connector

! 30 GHz S-Probe probe-tip Cal

40 GHz microprobe probe-tip C

Microprobe-Trace-microprobe ECAL

-25 -

R B e e e e e e S B B B B e e e e
5 10 15 20 25 30 35 40
Frequency (GHz)

www.packetmicro.com




[ JIPACKETIMICRO

Limitation of Probe-Tip SOLT CAL

S11 (Magnitude) o S21 (Magnitude)

15

20

10—

Magnitude (dB)
Magnitude (dB)

| | 40 GHz 2.92 mm Connector
] ] 40 GHz 0.5 mm microprobe probe-tip Cal
1 ]l 40 GHz 1.0 mm microprobe probe t|p Cal

-15 -
B B e e e e e S e e e B B L L R e e L L T T
] 3 10 15 20 25 30 35 40 0 3 10 15 20

Frequency (GHz)

[}
{
3

-g0 —

Frequency (GHz)

o Typical probe-tip SOLT calibration for GS probes is accurate up to ~60% of probe
bandwidth because higher order coefficients are not used due to probe contact

www.packetmicro.com 38



[ dIPACKEIMICRO

Manual Entry of TCS70 Coefficients

1) Calibration -> Manual Cal -> 2-Port Cal -> Modify Cal
Setup -> Edit Cal Params.

" ¥ Anritsu ShockLine MS465.

1File 2Trace 3 Calibration 4 Measurement 5 Application 6 Utilities 7 Help

@ oy % (ﬂ’ Cal Setup

Freq Power Marker Scale Trace Display Response Calibration Preset
- — . Cal Method
Tr1 511 Refl LogM RefLvl: 0 dB Res: 10 dB/Div V ) - 10 dB/

50 SOLT/SOLR

40

0 Line Type

WWWMWWWMM“W\\'MWW‘MW“ Coaxial

Edit Cal Params ’

Tr3 521 Trans Phase ReflLvl: 0 Res: 45 */Div
2258
180

138
=il

|T TR |Start 300.999998 MHz  Stop 8.5 GHz Measuring State
Internal

www.packetmicro.com 39



[ JIPACKEIMICRO

Select Cal Kit for Test Ports
1) Edit Cal Params -> Select TCS70_XXmm (M)

Ref Impedance {{2)

Select Cal Type Through, Reciprocal
@ Full 2 Port () 1 Path 2 Port {12, (7 1Path 2 Port {2->1
- Here : ot (=20 © ort (2=>1) Select Line

Load Type
@ Broadband Load (2 Sliding Load
Length (mm) &
0.0000 z
Test Port 1 (N-ConniF))

DUT Connector NConn(M)  \ ~| | Standard Info | Line Impedance )

K-AConn(M) 50.000 -

Select BE Load: i K-Conn(F) z
: GPC-3 5(M) Load Cal fa

GPC-3.5(F)
SMAIM)
SMAIF) Line Loss (dB/mm})

Test Port 2 (N-Corip(F))  M-Conn{M} 0.0000 -
@ Frequency (GHz)

DUT Connector 1 A Standard Info
Select BE Load: Load Cal Kit o .

www.packetmicro.com




[ JIPACKETMICRO

Verify CalKit

1) Verify the TCS50_SPx.xMM coefficients, if necessary

2% User Defined Standard (SOLT/R) L)

TCSS0_08men{M) ]

00000
BB Lload 1
O Defne crout model SN HOO000
RE) 200) o B Qe e
500 500 0 1.93 0
; EQPW err{Lengt Jnd Cap )
EB Load 2 Optonal)
10°: ar equivalent length poym-dcodo © Define crout model SN 20000,
DOLL‘COnooM\omJ
RE) 206) D) B We e
Sidng Load BreakPort Freq fn GHz) 50 ) [ 0 0
: | Edt Pohynomel Temms(Length bnd_Cap )
Dhon

9 Defne crout model SN 200000

Ne2d) L2637 L4 Offgat lengeh fren) B
0 0 0 0

Open

9 Defmecrostmodel SN X000
019\ Cle2)  C2e3)  Cifeds Offset tergeh frm) B3
36.8 0 0 0 0

Where L(H) = L0+ L1°f « L2°f 2+ L3°f"3 and CF) = CO«C1°1 + C2°1"2+C3°173

[ SeveToDsk | [ Save ToMemay | Cocel | '
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Enter Thru Coefficient

1) Check the TCS70_XXmm (M) is selected on Test Port
1 and Test Port 2
2) Use Thru calculator to enter length

Select Cal Type Through/ Reciprocal

@ Ful 2Pot  © 1Path 2 Port (1 © 1Path 2 Pot (2->1
<Al : et (12 C ort 2->1) Select Line

Load Tips

@ Broadband Load () Sliding Load

Length fom) &
0.0000
Test Port 1{TCS50_08mm

DUT Connector | TCS50_08mm(M) ~| |)Standard Info | Line Impedance (Q)
50.000

Select BB Load: @ load1 @) Load2 > Th ru
calculator

Line Loss (dB./mm)

Test Port 2 (TCS50_ 0.0000 :
DUT Connector [Tcgf,ﬂ_ﬂgmm{mj v] Standard Info ]
@ Frequency (GHz)

Select BB Load: @ load1 () Load 2 Load Cal Kit o

www.packetmicro.com 42




[ JIPACKETMICRO

Enter Thru Coefficient — cont.

1) Enter length (4.51 ps) and dielectric constant (9.8)

F ™
z Air Equivalent Length Conversion (from ps to mm) ﬁ

S
Enter diglectric c
Air equivalent length inmmis ;. 0.5558226°

|




Verify CalKit Before Performing SOLT

1) Check the TCS70_XXmm (M) is selected on Test Port 1 and Test
Port 2

2) Check Thru is entered

7% Two Port Cal Set

Ref Impedance {£2)

Select Cal Type Through/ Reciprocal

@ Ful 2Pot O 1Path 2 Port (1= ©) 1Path 2 Port (2->1
e ' ot (122 C ort (2=1) Sedect i

Load Type Through
@ Broadband Load () Sliding Load

Length {mm) B

Test Port 1 (TCS50_08m
DUT Connector (TCS50_08mmiM) ~| |) Standard Info | Line Impedance (Q)

50.000

Select BB Load: @ load1 () Load 2 Load Cal Kit

Line Loss (dB/mm)

Test Port 2 (TCS50_08mmiE) 0.0000 =
DUT Connector [TCS&D_ﬂBmm{M} v] ) Standard Info ]
@& Frequency (GHz)

Select BB Load: @ Load1 () Load 2 Load Cal Kit o

[ Cancel ]
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[ JIPACKETIMICRO

PacketMicro Product Offering

Delta-L 4.0 Solution Cal Substrate

Flex Positioners
FP160MS

USB Type-C Fixtures HP524}‘Probe Station = |
“ \' i

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 45




[ JIPACKETMICRO

PacketMicro Customers (of 200+ in 30+ Countries)

Jd_ n
/inritsu [NN{ Looeme  smoncon el
I, *2%
CO/\)\(EAST n Z“freescale GO g|€ I
& ,
Honeywell (intel>" JOHNS HOPKIN  Jehnson e

APPLIED PHYSICS LABORATORY Controls
V 4

B Lawrence Livermore . »» ; \ M -
LLS National Laboratory == L/TEPOINT Logitech sicron  Micresoft

mncl Institute of <3 5({ QUALCONW\ ;?%H DE&SCHWARZ @

Standards and Technology NVIDIA

N
Sandia &”\\,{”' S un

T .
o Tektronix T =517 [ ELXILINX

Laboratories
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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
Laboratory Rental
Engineering Services
Signal Integrity Consulting

Contact:

support@packetmicro.com

Office: 408-675-3900

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