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Probe
Selection Guide

B More than 50 different probing solutions for
wafer, package, and board level characterization.

Cascade Microtech offers a wide selection

of engineering probes to meet the highly
demanding and broad range of on-wafer and
signal integrity applications.

Our families of RF, mixed-signal and DC probes
are designed to meet the many challenges of
the various probing environments and provide

a durable, high-performance product that
exceeds expectations.
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PROBE FAMILY OVERVIEW

Cascade Microtech offers a wide selection of engineering probes to meet the
highly demanding and broad range of on-wafer and signal integrity applications.
Our families of RF, mixed-signal and DC probes are designed to meet the

many challenges of the various probing environments and provide a durable,

high-performance product that exceeds expectations.

Infinity Probes

The Infinity Probe is an ideal match for device characterization and modeling
and differential applications, with industry-leading performance. The Infinity
Probe provides unmatched performance in both single-signal and dual-signal
(differential) applications, providing extremely low contact resistance on
aluminum pads with unsurpassed RF measurement accuracy for highly reliable,
repeatable measurements. The Infinity Probe is designed for on-wafer/planar
surface work only. Proprietary thin-film and coaxial probe technology reduces

unwanted couplings to nearby devices and transmission modes. (page 9]

Air Coplanar Probes

The Air Coplanar Probe (ACP] is a rugged microwave probe with a compliant tip
for accurate, repeatable measurements for both on-wafer as well signal integrity
applications. It features excellent probe-tip visibility and the lowest loss available.
Configurations for both single and dual signal applications are available. The
ACP probe combines outstanding electrical performance with precise probe

mechanics and is today’s most widely used microwave probe available. (page 13)

|1Z| Probes

The |Z| Probes assure long probe lifetime and accurate measurements with
superior tip compliance. The RF/Microwave signal makes only one transition
to the coplanar contact structure within the shielded, air-isolated probe body

maintaining signal integrity over a temperature range from 10 K to 300°C.

(page 16)

RFIC and Functional Test [multi-contact) Probes

Cascade Microtech offers a variety of durable, high-performance mixed-signal
multi-contact probes to streamline RFIC engineering test and production
applications up to 110 GHz. The multi-contact probe families include InfinityQuad

Probe, Multi |Z| Probe, Unity Probe, ACP RF quadrant probe, Eye-Pass probe,

DCQ and WPH probes. (page 17)
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Board Test and Signal Integrity Probes

"““"s Cascade Microtech offers precision, durable fine-pitch probes, ideal for signal
- (\\ integrity probing on IC packages and circuit board work. Many of these probes
allow for deep reach capabilities to access contacts over adjacent components.

Probes are available to meet the performance requirements of both circuit work

or material characterization. [page 23)

Special-purpose RF/microwave Probes
Cascade Microtech offers many custom probes, so if an exact match is not found
in this guide, please contact us for a review to determine if we have a probe that

will fit your requirements or if we can customize a probe to fit your application.

Some example applications/probes are (page 25]:
¢ Impedance matching probe

¢ High-performance quadrant probe

e Cryogenic probe

e Balun probe

Production Probe Cards for Parametric and Functional Test

Pyramid Probe® cards are rugged, robust, and well suited for the rigors of
high-performance production wafer sort. Industry-leading signal integrity and
mechanical alignment capabilities make these probe cards the perfect fit for
multi-die testing for RF wireless, millimeter wave, RF, and high-speed digital

in SiPs, SoCs, and leading edge DC and RF Parametric testing. Pyramid probe

cards are not specifically covered in this guide. Please visit the Production Probes
section on the Cascade Microtech website or contact a local sales representative

for information on Pyramid Probe cards.
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Quick Probe Selection Guide: RF Probes

|Z| Probes Infinity ACP
Key Specifications Single Dual Single Dual Waveguide Single Dual Waveguide
Maximum Frequency 67 GHz 50 GHz 110 GHz 110 GHz 500 GHz 110 GHz 110 GHz 140 GHz
Minimum Pad Size 50x50 um | 50x50 pm | 25x35 pm | 25x35 pm | 25x35 um | 80x80 um | 80x80 um | 80x80 pm
Typical Raw Insertion Loss @ 40GHz | 08dB | 08dB | 07dB | 0.9dB NS | 1.0/0.6dB° | 1.25dB NS
Compliance 50/300 pm’ 50 um 1 pum 1 um 1 um 25 um 25 um 25 um
Standard Pitch Range  |50-1250 pum [100-500 pm | 50-250 pm {100-250 pm | 50-150 pm {100-1250 um|100-500 pm | 100-250 pm
Maximum DC Current |  15A 15A | 0.52A¢ | 05A 05A 5A 5A 05A
Maximum RF Power @2 GHz | 15/65W2 | 15W | 37dBm | 37dBm NS 30W 30W NS
Typical Lifetime on Al Pads | >1,000,000 | >1,000,000 | >250,000 | >250,000 | >250,000 | >500,000 | 500,000 | 500,000
Maximum Temperature | 300°C | 200°C | 125°C | 125°C | 125°C | 200°C 200°C | 2000C
Typical Contact Resistance on Al 50 ma 50 ma 30 ma 30 ma 30 ma 100 ma 100 ma 100 ma
DC-67 GHz O NR () NR NR O NR NR
2-Port
S-Parameter | 67-110 GHz NR NR () NR NR O NR NR
i | Measurements
& 110-500 GHz NR NR NR NR o NR NR NR
25
SR | Differential | DC-67 GHz NR () NR O NR NR O NR
S S-Parameter
2 § | Meosurements | 47-110 GHz NR NR NR O NR NR O NR
B DC-67 GHz () NR O NR NR O NR NR
oo
Load-Pull
yesad-Pull 17110 612 NR NR () NR O O NR O
110-500 GHz NR NR NR NR o NR NR tof40)oHz
- DC-67 GHz O NR O NR NR () NR NR
-Port
S-Parameter | 47110 GH NR NR NR NR NR NR
- <r(wU Measurements z D ‘
&S 110-500 GHz NR NR NR NR o NR NR NR
2.
=S | Differential | DC-67 GHz NR NR NR NR NR
% © S-Parameter D D .
T | Measurements | 47-110 GH NR NR NR (D) NR NR o NR
38 - z
o O
g c DC-67 GHz ® NR O NR NR O NR NR
e
o Load-Pull
Mesoad Pull 167110 6Hz NR NR O NR NR () NR  |wesbrioeHe
110-500 GHz NR NR NR NR | 4ofonz | NR NR  [we1@Rooh:
DC-67 GHz ® ~@| © (D) NR NR NR NR
"0
o O
g8 AlPads 67-110 GHz NR NR @ || R NR NR NR
&0 110-500 GHz NR NR NR NR () NR NR NR
c
(0]
oo | @ |=@= O | O | w | © | © | w
T 0O
o - F t
g AuPads | 67-110GHz NR NR O O NR @ || R
110-500 GHz NR NR NR NR O NR NR - [we 1@k onz
DC-67 GHz ® NR NR NR NR [ D) NR NR
%
© | Single Signal | 67-110 GHz NR NR NR NR NR ® NR NR
o
g 110-500 GHz NR NR NR NR NR NR NR  [we1@Rooh:
m
o
B | Multi-poryy | DC-670Hz NR O NR NR NR NR O NR
Differential
67-110 GHz NR NR NR NR NR NR () NR

"For |Z| Probe PCB

2For high-power |Z| Probe

3For low-loss ACP probe

“For high-current Infinity Probe

‘ = Best (Recommended)
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D = Good

O = Acceptable
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SPECIAL PURPOSE PROBES

40/80 Gb/s High-Performance Quadrant Probe

Designed to provide wide bandwidth RF connections and simultaneous reso-
nant free power bypass connections for the special needs of high-speed
mixed-mode IC for optical networks.

¢ | ow RF loss and excellent e Minimal distortion of high-speed
impedance control over very wide digital signals
bandwidth e Maximized eye diagram test

¢ High performance resonance free performance at wafer test
bypass for low impedance power e Durable Air Coplanar tip
supplies technology for long contact life

e Allows on-wafer evaluation of high
performance digital circuits

Cryogenic Probe
Designed to provide superior mechanical properties at cryogenic tempera-
tures while maintaining solid RF measurement performance.

e Functional temperature range of ¢ Coaxial cable with TCE matched
-263 to +150°C inner and outer conductors

e Stainless steel tip material for e Consistent tip geometry even at
thermal decoupling cryogenic temperatures

Balun Probe
The Balun probe incorporates a balun in the probe tip to provide a simple
way to test millimeter-wave devices and circuits with differential inputs or

outputs.

° |ntegrated Marchand-sty[e balun e Thin-film design incorporated in
covering approximately 40 to 80 GHz tip structure minimizes phase

e Small contact area, non-oxidizing skew
nickel alloy tips e Differential signaling virtual

e GSSG-150 primary Supported ground eliminates interconnect
configuration, other variations ground inductance issues

possible upon request
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SUPPORTING ACCESSORIES

Ordering Information

Impedance Standard
Substrates

Cascade Microtech’s family of
Impedance Standard Substrates
(ISS) support all of your high-fre-
quency probing applications. Using
them ensures greater accuracy
and better repeatability in on-wafer
calibration of vector network ana-
lyzers. Only Cascade Microtech
offers the proven accuracy of LRRM
calibrations with automatic load
inductance compensation.

Cables

Cascade Michrotech’s range

of low-loss, thermally-stable
cables ensure higher-quality
measurements and longer-lasting
calibrations. Each cable has a
male connector at one end that
connects to the probe and a female
connector at the other end to

connect to the test instrumentation.

For vertical style probes, the male
connector includes an integrated
90° elbow.

Cascade Microtech Engineering Probe Selection Guide

Part Description Cal sites Pitch pm

number

005-016 |General purpose Cal sites vary

101-190 |LRM 27 GSG 100 to 250

103-726 |GS 27 GS or SG 100 to 250

104-783 |W-band 27 GSG 75 to 150

104-909 |Narrow pitch 13 GSG, 7GS, 7 SG 50 to 150

106-682 |Wide pitch GSG 8 GSG 250 to 1250

106-683 |Wide pitch GS/SG 8 GS, 8 SG 250 to 1250

106-686 |GP membrane 25 loads 80 to 3000

108-010 |Very wide pitch GSG |4 GSG 150 to 3000

108-011 [Very wide pitch GS/SG |4 GS, 4 SG 150 to 3000

109-531 |Right angle 5N-E, 5 N-W, 5 E-W 100 to 500

114-456 |ACP-RC 27 GSG 100 to 150

126-102 |Dual/Differential 17 GSGSG, SGS, SGSG, GSGS|150

129-239 |Dual/Differential 17 GSGSG, SGS, SGSG, GSGS|100 to 125

129-240 |Dual/Differential 17 GSGSG, SGS, SGSG, GSGS|150 to 225

129-241 |Dual/Differential 10 GSGSG, SGS, SGSG, GSGS|250

129-246 |Dual/Differential 18 GSSG, SSG, GSS 100 to 150

129-247 |Dual/Differential 18 GSSG, SSG, GSS 175 to 250

129-248"|General purpose thru |Qty four each, straight, GSGSG (300 to 650)
cross, loop back thrus GSSG (300 to 950)

129-2497|General purpose thru |Qty four each, straight, GSGSG (700 to 1250)?
cross, loop back thrus GSSG (1000 to 1250)2

138-356 |Waveguide Infinity 15 GSG for 50 ym GSG 50 to 75

Probe 15 GSG for 75 ym
138-357 |Waveguide Infinity 9 GSG for 100 ym GSG 100 to 150
Probe 9 GSG for 125 pm

12 GSG for 150 ym

Notes:

1. Requires p/n 106-682 (GSGSG) or 106-683 (GSSG) ISS for wide pitch differential/
multiport applications
2. Qty 2 each for pitches 1000-1250 pm

Cables for Use with Infinity and ACP Probes

Freq (GHz) | Probe station Body Length Part number
style (inch)
DCto 40 | Summit 11K/12K, S300 A 48 inch 132-423
\ 48 inch 132-420
M150, RF-1,9K, no MicroChamber | A 48 inch 124-084-B
Vv 48 inch 101-162-B
DCto 50 | Summit 11K/12K, S300 A 48 inch 132-424
V 48 inch 132-421
M150, RF-1,9K, no MicroChamber | A 48 inch 124-085-B
V 48 inch 103-202-B
DCto 67 | Summit 11K/12K, S300 A 36inch 132-425
V 36inch 133-422
M150, RF-1,9K, no MicroChamber | A 36 inch 124-606-B
V 36inch 124-605-B
DC to 110 | Summit 11K/12K, S300 AV 18 cm 132-458
Elite300 AV 24 cm 147-316

‘A’ denotes 45° angled coaxial connector body style.
‘V’ denotes vertical coaxial connector body style.
NB: Dual Infinity probe is "V” style only.

For Waveguide sections consult factory.

return to table of contents
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SUPPORTING SOFTWARE

Easy, fast, and accurate WinCal X
RF measurement customiz
reliable VNA calibration, and repeatable data.

7 System Setup |:‘_ |X‘
| VNA | Station | Probes | Standards | Port Map|

VNA Port T [VNA Port 2 | VNA Port 3| VNA Port 4]

Base Probe Signal Config  Options Fitch

[ty v [es6  [wi[e0s0e7 ]
Orientation Dual Probe Signal
N 1
(@] 2
w E
©50 Differential +-
H Differential -+

Port 1 Probe : (SN 30108)
WEST infinity-GSG 40/50/67 150

Network Analyzers.

Accurate on-wafer S-parameter
measurements up to 500 GHz and beyond

The WinCalXE software accurately calibrates

the measurement system and automates
measurements, data collection and data
transformation, providing repeatable and precise
S-parameter data. The WinCal XE 4.5 version is
fully compatible with |Z| Probe, ACP probe and
Infinity Probe families and supports both ISS and
CSR calibration substrates. It is also compatible
with ProberBench™ and Nucleus™ probe station
software, and most commercially available Vector

E's guided and smart system setup and Advanced capability for both
able Wizards ensure a correct system setup, present and the future

# Cascade Microtech WinCal XE
File Setup View Calibration Tools Wizards Help

taosFacs

Tools

Tutorials ‘ Wizards

Wizard running
Set up the measurement system on a Semi-A

1 Introduction
2 Select VNA
3 Select Station
4 Select Probe 1

>

L

WinCal XE easily converts
S-parameters to a device appro-
priate format, and also enables
immediate and live data reduction
and viewing. WinCal XE also pro-
vides the broadest range of VNA
calibration choices up to 4 ports.

4.B Select Probe Options
4.C Select Probe Pitch
4D Select Orientation 1
5 Select Probe 2 D |
5_A Select Probe Signal Configuration
5.B Select Probe Options
5.C Select Probe Pitch
5D Select Orientation 2

Port 2 Probe : (SN undefined)

EAST infinity-GSG 40/50/57 150

Port 3 Probe : (SN undefined)

WEST -NONE- 0
=n Port4 Probe : (SN undefined) 8
WEST -NONE-- 0 b4
B STATION: Manual Station 2
VNA: Virtual Vna =
Impedance Standard Substrate{s):
128-240B (SN dd) Rotation 80° clockwise, not aligned
101-190B (SN mmm) No rotation, notaligned
126-102 (SN 553} No rotation, not aligned
128-240B (SN 30851) No rotation, not aligned
101-190B (SM 123) No rotation, not aligned

Key Features:

e Automatic VNA calibration using
calibration method of your choice

e Extensive guidance for correct
system setup and calibration

e Convert S-parameters to a device
appropriate format

e Customizable display templates
and Wizards that adapt to your
need

e Powerful measurement
sequencing capabilities

6 Add an ISS

6.A Enter a serial number
ZCnlantice

| IQ[=ES

Step 44 Select Probe Signal Configuration

Select Probe Signal
Configuration

m Calibra

Fle  set

A

The probe signal configuration refers to the

Lt B L i e 13

Firfai e
P
s
o vt
o 58
Jon 84

tion

up  Wiew Calibration  Tools

4-Part Hybrid LRRM-SOLR (4 Thru)

Locations ~ Meastrements  Help

THalign... #4155, G VNA..

number of probe tips that make contact with
the device.

* LRRM-SOLR hybrid 4-port
calibrations for precision 4-port
calibrations

e Error Set Manager provides error

i3] Compute

Repeatabi

1-Port 0L
2-Port SOLT
2-Fort SOLT [with switching terms)

FAutoC42-Fort TRL
2-Port SOLR.

[2-Port LRM
2-Port LRRM

1 2-Port Multi-Line TRL

-Part SOLT (2-3 Thru)
~Port SOLR (2-3 Thru)
-Port SOLR (4-6 Thru)

""H4-Port SOLT (4-4

R {4 Thru)

set augmentation and error set Ordering information:
comparison tools Part Description
e Multi-line TRL cal to compare your number
preferred calibration methods to a 142-171  WinCal XE, full version (USB)
NIST-style calibration 142-173 WinCal XE, 30-day demo (USB)
142-178 WinCal XE, field upgrade (from
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www.cascademicrotech.com

Cascade Microtech, Inc.
Corporate Headquarters

toll free: +1-800-550-3279
phone: +1-503-601-1000

email: cMi_sales@cmicro.com

Germany
phone: +49-89-9090195-0
email: cmg_sales@cmicro.com

Japan
phone: +81-3-5615-5150
email: cCMj_sales@cmicro.com

China
phone: +86-21-3330-3188
email: CMC_sales@cmicro.com

Singapore
phone: +65-6873-7482
email: cCMs_sales@cmicro.com

Taiwan

phone: +886-3-5722810
email: cmt_sales@cmicro.com

é CascadelVlicrotech
-





