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with MPI probers

ROHDE &SCHWARZ




OnWafer System Providers

ROHDE&SCHWARZ |wvpri|2

& cascadeVicotedt
Cascade 4 e

1 WinCal support of ZVA, ZVT
1 Mechanical adaption of
mm-wave converters, ZVA110

Semiprobe ggEMPROBE”
1 Support of ZVA

MPI 2 Pl

1 Support of ZVA, ZNB, ZVT in
QAlibria software

1 Mechanical adaption of
mm-wave converters, ZVA110

Signatone (local cooperation)
SIGNATONG

PERFORMANCE, QUALITY, VALUE
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MPI Corporation, Taiwan

1 High quality mechanics

1 Unique features for probers

1 Unique calibration algorithm

1 Dedicated mm -wave prober

I Manual and semi-automatic
systems
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Who is MPI Corporation ?

L B ]

1 A Taiwanese Company founded in 1995
1 > 1000 employees | g
1 Appr. 1.2B US$ turnover !- B
1 Four main busines fields - |
I Advance Semiconductor Test E H
I LED Test Solutions (No 1 worldwide) i
I Probe Card Technologies (No 5 worldwide)
I Thermal Test

I More than 9000 LED and probe card test stations already b eing
delivered and i ol Had,

- o
il Py
- o
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Who is MPI Corporation ?

Important steps for MPI towards RF Wafer Probing:

1 Aquisition of Allstron probes A\

1 Aquisition of Vector Semiconductor Probe Station €eCtOr

1 Hiring of several people from Cascade/Suess Microtech

1 Contract with ERS Germany (High Accurate Thermal Chuck

Systems)
ERS
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MPI
Product Portfolio
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MPI corporation product portfolio

Advanced Semiconductor Test

Variety Of
Probe Systems

g. : h“._'— =
=

= F-
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MPI corporation product portfolio

TS50 : Smallest manual prober
1 Simple lab use

1 Universities

1 No bigger wafers possible

1 No 4port setup

COMPANY RESTRICTED
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MPI TS50 | 50 mm Manual Probe System
For accurate and reliable DC/CV and RF measurements

+  Warlous optics optiens avallable
Sherec MPIST4S or single tubs MPI 5210 with
up ko 1w zearm and 25 mmworking distance
HOMI cameras with up ta 5 MF avallable

+  Stable i:lrldg:e for high quality sptics
«  Microsmpe plvot XY mowement
«  S0mim Unear 2 with the foous black

+  Micrometer control for predsé a-:ljﬁsmnt'
«  2ommrange forvarous applications

stable and ng.1-:l-des-t,1-n-
«  Supports DCOV and RE measurements
Rectangular adjustments far RF pasttionens

+  300% 300 mm base plaiedﬁgrled far benchtop use
«  Comeswith vibratlon absorbsr base

»  Low profile design for maimum usability
Ideal for load pull applications

Auxiliary chuck for calibration substratas
Buillt-in ceramic far accurate calibration
1 priflatness for conslstent contact quality

Amblent chucks
Supports DCJOV and RF applications

Supparts 2-port RE and up to & DC positloners
‘Wide range of pesitionars avalfable
Dedicated probe arms for DoV and RE
rmeasurements

100 75 rmim XY movement

Including 25 x 25 mm fine micrometer control
+5° Theta fine adjustrent

Quick releaze function

Indep=ndant fask Xy navigation

Easy aceess
Claarly markead

« Vibration isolation platform « Tabla with irtegrated rack for thamal comtrallar, compurter and keyhcard push tray
» EMLshicldad DarkBaox - Dwal monitor stand option
» Wacuum pump - Instramentshelf option

COMPANY RESTRICTED
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MPI corporation product portfolio

TS150 :

1 Various microscopes available
1 Thermo and High Power chuck
1 Upto 67/GHz

1 2 and 4port possible

1 Permanent test setup at R&S

which can be used for customer
demos

COMPANY RESTRICTED
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MPI TS 150 | 150 mm Manual Probe System

For accurate and reliable DC/CV and RF measurements

stable bridge for high quality optics
Linear Z lift for easy reconfiguration
25 x25 mm alr bearing or 50 x 50 mm
linear ¥¥ movement

Micrameter control for precise adjustment
20 rmim range forvarious applications

stable and rigld design

Supports B0V and RF measumements
rectangular ad justrienits for RF pasitioners
Designad for maximum thermal stability

2 auiliary chucks for calibration substrates
Built-In ceramic for aocurate callbration
1 pm flatness for conslstent contack quality

Thres discrets positions for contact, separation
{200 pmj and safety loading (3 mmj

Safety lock function at loading pesition

+1 prn repeatabdlity for consistent contact quality

Designed for benchtop uss

Comes with vibratlon absorber base

Lo profile design for madmum usability
Ideal for load pull applications

« Wibration isalation platiorm

» EMLshidded DarkBox

» ¥Waouum pump and aircompress or unit

ROHDE&SCHWARZ
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» Tabla with intagrated radk for tharm al contrallar, computar

and kayboard push ray
- Dual menitor stand option & Instrument shelfoption

~ varlous 6|:|L|.n:s c.np'u':.nns avallable

Steren MP1 ST45 or single tube MPY 5210, MZ12
with up to 13 raom and 95 mimworking distance
High Power microscopsas FAT0PSM-1000

HOMI cameras with upto 5 MP avallable

. E.earnl&s-lntegatlan of the thermal controller

touch screen panel provides rmost convenlent
operation

Warious amblent or thermal chucks

Cheice of triaxial or coexial connection

Wide range of termpserature up to 200°C

Fleld upgradable for reduced cost of ewnership
Easy switch bateresn center and small wafer size
contmol

Supparts upto 4 RF and 10 OC positioners

Wide range of positioners avallable

Dedicabed probe arme for for oozeial, tiaxial, Kehin
and FF measurements

Unigue pﬁ-:k-car;t.r-l:;l-l.e-d alr I-:-earl-n.gsxa-;;! far

quick single-handed cperation

1755 225 mm Y mevement

including 25 x 25 mim fine micrometer control
Extra wide ¥-range for easy loading

+5° Theta fine adjustmernit

Easy acress
Claarly marked

11
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TS300 Prober — 300mm Manual Probe
System
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Automated Probe Systems TS2000 from MPI

COMPANY RESTRICTED
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MPI — TITAN Probe Series

TITAN™ Probe Technology: Variety

26 GHz 40 GHz 50 GHz 67 GHz

Vertical Connector

Dual probes

ROHDE&SCHWARZ |wvpPi| 14

Well matched MEMS
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MPI - TITAN Probe Series

Probe in contact

1 Visibility of probe tips

1 GSG, GSSG, GSGSG
1 Calibration substrates

'-Minimalforwards'

Typical Electrical Characteristics:
« Characteristic impedance: 500
* |nsertion loss @110 GHz, max (GSG configuration): 1.2 dB
« Return loss @110 GHZ.' min (GSG configuration): 14 dB
Available Pitch:
« 40 GHz to 67 GHz: 50 to 500 pm in 50 pm step, 600 to 1000 pm in 100 pm step, and 1250 pm
« 110 GHz: 50 to 150 ym in 50 pm step, and 125 ym

ROHDE&SCHWARZ | MPI| 15

kate due to the unique design of the tip.

Probe in separation

iz

S
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MPI - TITAN Probe Series

Visibility and footprint of probe tips

COMPANY RESTRICTED
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MPI — TITAN Probe Series vs other probes

Comparison of specifications

Freq. 26 a4 50 67 110
Spec RL | RL RL RL 1L

N/A N/A ? ? 1.25

. s s -——-—--—
|Z] N/A N/A 18 1.0 N/A N/A
[GGB | N/A N/ --_--___
it | * Bised on published public data
Typical Data -12 "N
2 MM

Mag(Sxx) (dB)
Mag(521) (dB)

-20
-30
-40
50
-60
0 5 10 40 45 50

Frequency (GHz) 35 40 45 50 150A.GSG100-14A033
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MPI - TITAN Probe Series

Probe Crosstalk on Bare Ceramic (Open)

= I nfinity — GGB
— ACP = A llstron

-20

Mag(S21) (dB)

-80
0 20 40 60 80 100 120

Frequency (GHz)

Comparable to Cascade”s Infinity probes — but visible probe tips for easy contacting

COMPANY RESTRICTED
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4-Port Configuration for IC measurements

i *Q® - D
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Flexible setup with up to 4 micro positioners plus DC
supply

COMPANY RESTRICTED
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Micro Positioner — Magnetic fixing for easy setup

Tool-less
') Operation

COMPANY RESTRICTED
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MPI MZ12 & SZ10 Microscopes

1 Optical zoom

I 12x & 10x
1 Optical resolution

I 1.6 um & 2.5um
1 Working distance:

I 46.2 Mm & 95 mm

I Best microscope on the
market for probing systems

Mega Zoom Super Zoom
12X 10X

COMPANY RESTRICTED
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Increase Repeatability: Auto-Contact

Separation Contact

——

1um repeatability

Operator independent

> COMPANY RESTRICTED
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Minimize Damage: Platen Lock

Locked

ROHDE&SCHWARZ  |wPi| 23

Unlocked

. COMPANY RESTRICTED




Easy and convenient chuck movement

ROHDE&SCHWARZ

| MPI| 24

Slide the chuck by
unlocking

and movement of this
knob

COMPANY RESTRICTED
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Ceramic AUX chucks

No higher modes disturbing like with metal chucks

-5 COMPANY RESTRICTED
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Micrometer Screw for Multiline TRL calibration

Unique micrometer screw for ec
M setting of line length

Thru

Line

Al

COMPANY RESTRICTED
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Advanced Models Needed above 40 GHz

Standard Multiline TRL gets inaccurate above 40GHz
Open and Short (multiline TRL)

1

= Short

0.5 — Open

Mag(S11) (dB)

0 20 40 60 80 100 120
Frequency (GHz)
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Advanced Models Needed above 40 GHz

Standard Multiline TRL gets inaccurate above 40GHz
Open and Short (multiline TRL)

190 20
— Short (L) _ Comen _ Lsworr

g - Open (R) g
> 180 10 g
) )
= =
i i
N 9
9 170 0 3
(O (V)
c L
o o

160 -10

0 20 40 60 80 100 120

Frequency (GHz)
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QAlibria — offering NIST Multiline TRL
calibration on metrology level

€D StatistiCAL Plus VNA Calibration Soft... e

@Alibria
[

Expert Mode - C\MPNQAlibria\Data\Format\Project-Show\NIST-mTRL.QA

| File Options Results Help

Y Set calibration parameters Define standards

Start Frequency, Hz : 500M
Stop Frequency, Hz: 8G
Frequency Points : 401
Power, dBm : -5
IFBW, Hz : 100

= &y 4
t?hll" Y

Fo 21 L.

SUBSTRATE - AC-2 CALIBRATION METHOD - NIST mTRL ' | PROBE CONFIGURATION
]

= L[]

Womwmwmwmnwmm
Wowowwwwnn
(L I | O | | | | A |

Rafl B H =3

Pitch : 100~250
SOLT/LRM/SOLR/mTRL
TITAN

Thru Short

Calibration Tier : First
Reference Impedance, Ohm : 50
Reference Plane, um: -75

[: —

I‘%H DE&SCHWARZ
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T-150-GSG T-150-GSG
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Millimeter Wave
On-Wafer Measurements
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Millimeter wave applications

I Component test on-wafer (e.g. passive structures)

1 Transistor or amplifier characterization

1 On-chip antennas, e.g. 77GHz for automotive radar
1 Development work on new technologies, like CMOS

iIn the mm -wave range

1 Radar and imaging

I Material characterization
1 5G research

1 Backhaul (P2P)

1 Radio Astronomy

I....

ROHDE&SCHWARZ |wPi| 31

77GHz On-Chip antenna

31
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Dedicated TS150-THZ System

The first and only dedicated Millimeter
Wave Prober on the market

COMPANY RESTRICTED
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TS150-THZ f
Millimeter Wave System 80 o E T

ZCxxx and ZVA-Zxx converters
are fully integrated

COMPANY RESTRICTED
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Stabllity: No Chuck Elevation required

Chuck on same level — no instability due to chuck elevation

Direct mounting of mm-wave probe on converter output poss ible !!
Minimizing loss between converter output and probe tip (goo d directivity)

COMPANY RESTRICTED
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Power Calibration on the Wafer

Wafer

COMPANY RESTRICTED
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Challenges for accurate Power
Levels

Goal : Power calibration in the reference plane of
the DUT (amplifier)

Problem : No access with coaxial power meter
possible

Solution:

I Characterization of the S-parameter between
coaxial interface and the wafer prober tip

I Correction of the coaxial power calibration with
this loss list

ROHDE&SCHWARZ | MPI| 36
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Power Correction with Loss List

Coax plane

| Loss list

B\ COMPANY RESTRICTED
¢
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Leveling Tool for Power Sweep Capability

%> VNA Frequency Converter Leveling Tool 2.0.33.0

(=&
Configuration PM4 PM5 Help

Port1 Port2

Frequency From

RF Input Power Waveguide Attenuator

Automatic Calibration
75 GHz
Frequency To

Calibrate All
110 GHz
Manual Calibration
Sweep Points

1. Calibration
Reference Receiver

2. Calibration:
RF Input Power

RF-in Level Step Size
0.50 d8

Meas. Delay Time

0ms

Load from VNA

Load Default

Activate Cal Data

On or
Connection TCPIP0::10.112.2.39::INSTR / Frequency Converter ZVA-Z110

Flat output power across band is precondition for power sweep

ROHDE&SCHWARZ | MPI| 38
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Thank you for your
attention

1950 : World s first Vector Network Analyzer
- made by R&S

Direct display of S-Parameters
In a complex plane

> 60 years of experience in network analysis
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