2 MPICORPORATION

MPI TITAN™ Probe Calibration
for WinCal XE Users




Guide

B This documentis a reference guide for user who have
bought RF probes from Allstron and MPI TITAN Probes
and MPI Calibration Substrates

B Customer who want to use these Probes with
WinCal XE Calibration Software
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The Goal

B WinCal XE supports RF probes and standards
manufactured only by Cascade Microtech

B Probes and standards from other vendors can be
described manually by:

B Chose “Generic” probe type
B Delete calibration substrate from the substrate list

B Nextslides will show how to do it
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Configuring “Generic” Probes

B Click on “System”, System setup window will pop up

File Setup View (Calibration Tools Wizards Help

8 5 8 ¥ 4+ 0 F

Tools Calibrate Measure  Options Locations Summary << less

Tutorials Wizards

TourWinCal and See What's New

SetUp The Measurement System

Align Probes To ISS
One Button RF Calibration

Measure A Device
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Configuring “Generic” Probes

File Setup View (Calibration Tools Wizards Help

System Tools Calibrate Measure  Options Locations Summary << Less

System Setup ndSee What's Now
. Valve
W I n d OW ko m\:ﬂ:ﬂeﬁ asurement System
Seril SN1001
Version 46036 BJToISS
Options Option string not valid
Is Virtual
Switching Temns  Available from VNA or file IRF Calibration
Select VNA .
Ii@vice
Virtual Vha -
I
[ e L. l [ Vs Setings ] l Stimulus Setings ]

System Z0 (ohms) 50

(Lo ] [Cancel] [ serly | [Lbelp ]
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Configuring “Generic” Probes

B Probes Setup on the System Setup

— Click on “Probes”

— Select VNA Port Number
— Select “<Generic>"” on Base Probe

— Select Signal Config type (e.g. GSG)

2 MPICORPORATION

IVNA I Station I Posiﬁoners|| Probes |IStandards | F’ortMap|
N—

irfity
infinity waveguide

VNAPort 1| VNA Port 2 | VNA Port 3 | VNA Port 4|

Base Probe Signal Config  Options Pitch

[ <Generic> ~llass  ~|| ~| (150 ~|
Orientation Dual Probe Signal
N @ 1
we ok 2

) Differential +/-
5 Differential -/+

| S5G

—

G~
G5

G5GS

G5GSG

GSS

G55G

G

SGS

SGSG

Port 1 Probe : (SMundefined)
WEST =Generic=-GSG 150
Port 2 Probe ; (SN undefined)
EAST =Generic=-GSG 150
Port 3 Probe : (SMundefined)
NORTH -NOMNE-- 0

Port 4 Probe ; (SMundefined)
SOUTH-NOMNE-- 0

Station: Manual Station
VNA: Virtual Vna

P
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Configuring “Generic” Probes

B Probes Setup on the System Setup
— Select Pitch Value

|VNA IStaﬁonIPosiiionersl Probes |Standards| PonMap|

— Select Orientation

Orient probe fron

Pitch VNAPort 1 | VNA Poit 2 | VNA Port 3 | VNA Port 4|
a m_ Base Probe Signal Config  Options Pitch
oo [ <Generic> v/ lasa  ~]| v| (150 ~|
E Qrientation Dual Probe Signal

15 N @ 1

200 we ok Lo

775 & R Differential +/-

250 5 Differential -+

Port 1 Probe : (SN undefined)
WEST =Generic=-G5G 150
Port 2 Probe : (SN undefined)
EAST =Generic>-GSG 150
Port 3 Probe : (SN undefined)

Oriettation NORTH -NONE-- 0
M Port 4 Probe : (SMundefined)
'Ej' SOUTH-NONE- O
w E Station: Manual Station
@ (3] © VNA: Virtual Vna

Lok ][ Concal ] |

Apply [ Help ]

CORPORATION Reapy For THE Test™



Configuring “Generic” Probes

If required, repeat the above steps defining the second probe

| VNA | station | Positioners | Probes | Standards | Port Map|

VNAPort 1 | VNAPort 2 | VNA Pott 3 | VNA Port 4

Base Probe Signal Config  Options Pitch
[ <Generic> v lase | ~| [150 ~]
Orientation Dual Probe Signal Properties...
@1
2
Differential +/-
Differential -/+

Port 1 Probe : (SN undefined)
WEST <Generic>-GSG 150
Port 2 Probe : (SN undefined)
EAST =Generic>-GSG 150
Port 3 Probe : (SN undefined)
NORTH-NONE- O

Port 4 Probe : (SN undefined)
SOUTH -NONE-- 0

Station: Manual Station
VNA: Virtual Vna

| VNA | station | Positioners | Probes | Standards | PortMap

[ VNAPort 1| VNAPort 2 | VNA Port 3 | VNA Port 4

Base Probe Signal Config  Options Pitch
[ <Geneic> v less ~| ~| [150 ~]
Orientation Dual Probe Signal
N @1
2
Differential +/-

Differential -/+

g a——

Apply |[ Help ]

Port 1 Probe : (SN undefined)
WEST <Generic>-GSG 150
Port 2 Probe : (SN undefined)
EAST <Generic=-GSG 150 G
- Port 3 Probe : (SN undefined) =
PR NORTH -NONE-- 0 Ry P2
J Port 4 Probe : (SN undefined) J
SOUTH -NOME-- 0
Station: Manual Station
VNA: Virtual Vna

(0K (e ] [ o | [ ]
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Configuring “Generic” Probes

| VNA IStation I Positioners‘ Probes ‘Standards I PonMap‘

[ VNAPort 1| VNAPort 2 [VNA Poit 3 | VNA Port 4]

nfig Options Pitch

Dase rrobe
{<Generic>

= [GSG ':d;] {

Orientation
N

Dual Probe Signal
Q 1

w

Probe Properties

Required

Serial Number: undefined
Body Style: <Generic>
Signal Config: GSG
Optional

Part Number
Comment

Probe Name

Probe S-Parameters
@ From Simple Model (delay)

) From File

Options: -

Pitch: 150

0 ps

[ ok ][ cancel |[ Hep |

2 MPICORPORATION

= ——— =

This is optional

If you want to edit the name
and probes information,
click on “Properties”. A
Probe Properties Window
will pop up for you to key in
the information

Company Confidential



Setup Empty Substrate List

B Click “Standards” tab !
B Delete all calibration substrates if

|VNA | Station | Posiioners | Probes f Standards {|Port Map

any presented R
B Leave the “Substrate” empty
B Click “OK” to close System setup ‘ ‘

window T | [

Step 3: Set Software Alignment Angle
Use
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Next Step

B Define probe correction coefficients, as:
— Open Capacitance, CO
— Short Inductance, LO
— Load (Termination) Inductance, LO

— Thru Delay and Loss
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Important Note

B Open, Short and Load offset have to be omitted,
following definitions:

— Offset impedance, Z0: 50 Ohm
— Offset delay: 0 ps
— Offset loss: 0 dB
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Call Calibration Window

B |n Main Menu, Click on “Calibrate”. Calibration window
will pop up

File Setup View Cal

System

on Tools Wizards Help

Hl@ T 4+ Q@ F

Tools Calibrate | Measure  Options Locations Summary << less
Tutorials Wizards
“ o B X |
; —— . . W
File Setup View Calibration Tools Locations Measurements Help
] K 2-portsoLt ~ T Align... #4155.. 4& VNA... I Monitor
|55 Compute ¥ Validate All v w BToVNA

@PRef i Setup... FhMeas ¥ Edit.. ¥ MoveUp #=|Move Down [1] Choose Location... [] Second Tie

ED

User-Defined Location (unassigned)
S-Para port: 1 (Short)
S-Para port: 2 (Short)
S-Para port: 1 (Open)
S-Para port: 2 (Open)
- S-Paraport 1 (Load)
S-Para port: 2 (Load)
S-Para ports: 1, 2 (Thru)

Record and name a custom
location or check if
System Setup has an
incompatible Probe-ISS
combination by mistake.
ISS rotation must be set
even for a manual station
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Call Calibration Window

B Select the “Calibration Method” that you will like to calibrate
with

- EBIE==)

etup  View  Calibration Tools Locations Measurements Help

) P8 |2-Port SOLT ’rj'Align... A155.. /& VNA... t= Monitor

" Compyjte1-Port SOL v w SToVNA
'2-Port 16 Term SVD-Based —

i @Ref 4 S 2-Port LRM ect calibration method kcond Tie

2-Port LRM+ |

L. 2-Port LRRM

2-Port Multi-Line TRL

12-Port SOLR
2-Port SOLT

Sl 2-Port SOLT (with switching terms)
S-Rpr 2-Port TRL

~ S-Fgra port: 2 (Short)
~ S-Para port: 1 (Open)
 S-Para port: 2 (Open)
- S-Para port: 1 (Load)
 S-Para port: 2 (Lozd)
S-Para ports: 1, 2 (Thru)

L

Record and name a custom
location or check if
System Setup has an
incompatible Probe-ISS
combination by mistake.
ISS rotation must be set
even for a manual station

Ready
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Call Calibration Setup

B Click on “Setup” to open up the Calibration Setup Window

Setup View Calibration Tools Locations Measurements Help
» T Align... #41SS... & VNA... 15 Monitor

v w MToVNA

File
* | 2-PortsoLT

(et Validate All
[ Meas [ Edit.. £ Move Up 5| Move Down [i7] Choose Location... [7] Second Tie

il 1 This window is where the

Sondas (] Mo et smritne

T el - calibration coefficient are
™| Short (from fil [] Override Values X . ) ]

R ———r . being input for calibration
[¥] Short
[7] Short (from file)

[= Open (port 1) ( Select10f2)
[¥] Open
[7] Open (from file)

(8 Open (port 2) ( Open)

[ Load (port 1) (Load)

[# Load (port2) ( Load)

Cal Options
[option

Click here to see algorithm settings.

System Representation Selected Structure

Pil P2
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Call Calibration Setup

B Click on “Short” to input

15 Calibration Setup "G_—_—— i =E)
. . . . - gl — —-— .
the calibration coefficient (gt o [t ko
2-Port SOLT Standard Def'i'rtions
. ({S d d ﬁ e )) Standard Offset Inductor (shorf)
[= 2-Port SOLT 4| Port(s): 1
In “Standard Definition | | e
I [ Short Structures [U&xﬂdhw -
— Key in the Short Inductance Value (pH) in LO = S [7] Override Values
P Parameter Value Unit
— Set offset ref-delay to “0” ps b (4] short Lo I
) "o 1] Short (from fils) L1 0 1e-24 HHz
— Set offset ref-freq to “0” GHz ) Open (port 1) ( Select 1 0f2) L2 0 133 HHz2
[ Open L3 0 1e-42 HHz"3
Standard Definttions Open (from file) offset line 20 50 ohm
31| Offzet Inductor (short) [ Open (port2) { Open) offset delay 0 ps
Stendard Fort(s]: 1 - Load (port 1) { Load) offset refloss 0 dB
Compatible - Load (port 2) ( Load) offset ref-delay 1ps
Structures [Usedehad v] @ Thru ( Thru) offset ref-freg 1 GHz
Override Values
Parameter Walue Uit
L0 6.2 pH |
L1 0 1e-24 HHz
Cal Options
L2 ﬂ 1&33 H,llHZAQ |nn+;m. Vizha I Init e
L3 0 1e-42 H.llHZA3 System Representation Selected Structure
offset line 20 B0 ohm Location undefined
offset delay 0 ps Recosd and mame & custox
D‘FFSB‘t I"Ef'lﬂSS {:' dB location or check if
System Setup has an
offset ref-delay 0 ps incompatible Probe-ISS
combination by mistake.
IS5 rotation must be set

Appendix A

offset ref—ﬁ% 1 GHz

*Refer to probe or calibration coefficient table in

even for a manual statiomn

[ Ok J{ Cancl J[ penty [ teb |
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Call Calibration Setup

B Click on “Open” to input the

mees )
calibration coefficient in [ty ] in it o
2-Port SOLT Standard icgiifsetca o )
“ d d ﬁ H & ” = 2-Port SOLT Standard |[€) Purt(smpamr e
Standard Definition || s
: St Structures | User Defined -
— Key in the Open Capacitance Value (fF) in CO - [ Short fromfi) [7] Override Vaues
- - Short(port 2) ( Select 10f2) Parameter Value Unit
— Set offset ref-delay to “0” ps WS c B
P [7] Short (from file) Ci 0 1e-27FHz
— Set offset ref-freq to “0” GHz @ 0 Te%FHz2
| T & e
Standard Definitions _ L e offsct line 20 o
Standard f‘] E{;ﬂ:gj{l:;pacltnr (open) : offset delay 0ps
' || | [ 0pen offset ref-loss 0 68
Compatible | - L1 Open (from filg) offset ref-delay 1 ps
Structures [Um[}eﬁled '] Load (port 1) { Load ) offset reffreq 1 GHz
Override Values Load (port 2) ( Load )
i & Thru { Thru)
Parameter Walue Unit
co 52 F | I
C1 0 1e-27 FlHz I
2 Open Capacitance - proﬁnrﬁﬂ%’#’a’fﬂzﬁéq term
T T35 Rz 3

offset line 20 50 ohm Cal Options
Option Walue Unit
offset delag,r 0 ps | Click here to see algorithm settings.
offset ref-loss 0 dB
offset ref-delay 0 £ || System Representation Selected Structure
Record and name a custom
offset ref-r E GHz I location or check if
I System Setup has an
incompatible Probe-IS5S5
I combination by mistake.
*Refer to probe or calibration coefficient table in
AppendixA [ ok [ Cancel J[ Aeply [ Hep |
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Call Calibration Setup

B Click on “Load” to input the

il Calibration Setup B [ESEER)
calibration coefficient in st v Lottt ot
" ” 2-Port SOLT Standard ioonsﬁsﬁse_ AL (lsd)
[ ] [ ] [ ] | TIES
=1 2-Port SOLT Standard (@] porys):
Standard Definition | jEea—
H . - [7] Shart Structures [UwDeﬁ'led -
— Key in the Load Inducatance Value (pH) in CO . Bl Shot Gramile) [7] Overice Values
_ Set Offset ref_delay tO lloll ps =] Short (port 2) ( Select1of2) Parameter Value Unit
Shart R ” ohm
— Set offset ref-freq to “0” GHz [/ Ston ffrom i) > L
| - Open (port 1) ( Select 10f2) offset line 20 50 chm
Standard Diefinitions I OPE“ offset delay 0ps
3| Offset Series RL (load) - [C] Open (from file) offset ref-loss 0 dB
Standard Portis): 1 I -l Open (port2) { Select10f2) offset ref-delay 1 ps
Cumpatible i - [¥] Open offset ref-freq 1 GHz
Structures ’UﬂDdi‘lﬂd - - [C] Open (from file)
&) Load (port 1) ( Select10f2)
Override Values "~ ] Lond
- L[| 1 ==
Parameter Value Linit A | ond (ort2) ( Select 1 of 2
R 50 ohm iy < Load
Lt -25 pH | ., s
| * Thru ( Thru)
offset line Z0 50 ohm
offset delay 0 ps |
offset ref-loss 0 dB | Cal Options
offzet ref—delay 1] ps Option Value Unit
| Click here to see slgorithm settings
offset ref-freg GHz [l
System Representation Selected Structure
Becord and name a custom
location or check if
System Setup has an
incompatible Probe-ISS
l combination by mistake.
*Refer to probe or calibration coefficient table in
Appendix A [ ok [ Cancd J[ Aely [ Heb ]
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Call

Calibration Setup

HC

lick on “Thru” to input the

calibration coefficient in
“Standard Definition”

Base on AC-2, AC-3 and AC-5 datasheet

Key in the Thru(Line) Calibration Coefficient
into the definition

Key in the delay(ps) for Thru
Key in the ref-loss(dB)

Key in the ref-delay(ps)

Key in the ref-freq(GHz)

Standard Definitions

| Transmiszion Line (thru)
Standard Port(s): 1,2
Compatible

Structures [User Defined -
Override Values

Parameter Value Unit

20 50 ohm

delay 11 ps

D

ref-loss

iref—dela{.' 255 ps i

!ref—freq 20 GHz !

*Refer to AC-2, AC-3 and AC-5 datasheet

p
4y Calibration Setup

ESE==)

In-.- ....J Calibrati I|..... N

2-Port SOLT

= 2-Port SOLT

I -2 Short (port 1) { Select 1012)
ShDI‘t

Short (from file)

-5 Short (port 2) ( Select 16f2)

ShDI‘t

Shert (from file)

~E= Open (port 1) { Select 10f2)
Open
Open (from file)
~= Open (port 2) ( Select 10f2)
Open
Open (from file)
~E Load (port 1) { Select 10f2)
Load
[l Load (from file)
~El Load (port 2) | Select10f2)
...... Load
[ Load (from file)

Standard Defintions

3| Transmission Line (thru)
Standard (W8] port(s): 1, 2
c -

Structures | User Defined

Override Values

Thru [ Select 1cf2)

B TThrD

o [F] Thru (from file)

Parameter Value

Cal Options

Option

Value Unit

i
| System Representation

Click here to see algorithm settings.

Selected Structurs

Record and name a custom
location or check if
System Setup has an
incompatible Probe-ISS
combination by mistake.

=]

by
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Confirm Modifications

B Clickon “Apply” and then “ OK”

——
Ay Calibration Setup - . . E@E
‘ Rﬁ)edm‘ Calibration ‘\Hdm | M“mgl

2-Port SOLT Standard Defintions
Transmission Line (thru)

= 2-Port SOLT Standard |80 poryjs): 1,2
| ~E] Shorl {port 1) { Select 10f2) Compatibl = ] I
Defined =
Shart Structures

Short (from file) Override Values

~[=] Short (port 2) ( Select 10f2) Value Unit
[T Shert (from fils) 1ps
| = Open (port 1) ( Select10f2) 0B
I [#] Open 1ps
[ Open (from file) 1 GHz
|| | = Open (port2) (Select 1 of2)
| Open
Open (from file)
| -l Load (pert 1) ( Select10f2)

Load

il Load (from file)
[ Load (port 2) | Select10f2)
Load

Load (from file)
~E Thru ( Select10f2)

|

|

|

i Cal Options

[Option Value Unit
Click here to see algorithm settings

|

i| System Representation Selected Structure
Record and name a custom

I location or check if
System Setup has an
incompatible Probe-ISS

I c Roation by mistake.

ok | Apply || Help
|L- —\ —_
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Save Project

B Click on “Save As” to save your correction coefficient for
future use

(& calibration - R == )

i

File | Setup View Calibration Tools Locations Measurements Help
O New ]2 .. A415... &§VNA... 5 Moritor
{I* Open. e Al v w HToVNA
QH Save [Aeas %Edit... = Move Up =] Move Down [1] Choose Location... [ Second Tier
| Save As...
e | ©
Close
Tropwateomy -~ | Vaiidation | Montoring |
=T e
""" S-Para port: 1 (Short) Empty
- S-Para port: 2 (Shor) ([ Meas ] Empty |
© SParaport 1 (Open) |
~ S-Para port: 2 (Open)
+ S-Paraport: 1 (Load) [__EE Location undefined
~ S-Paraport: 2 (Load) T | R,
----- S-Para ports: 1, 2 (Thru) Empty Record and name a custom

location or check if
System Setup has an
incompatible Probe-ISS
combination by mistake.
ISS rotation must be set
even for a manual station
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Calibration Setup

B Setup the filename for this probe setup. In future you can

just open the *.wcf without the need to rekey in the

calibration correction information.

L Google Drive

| Recent Places ' —
& SkyDrive

 Copy

o Libraries

5| Documents

Q Save As —— - - ﬁ
r u ) ; - ™ i s T |
o |__~| b Libraries » Documents » v|¢,|| Search Documents p
Organize « Mew folder e (7]
¢ Favorites ~ Documents library Amegtr. Eile
{7 Drophox Includes: 1 location
B Deskiop Name Date modified [
Downloads -

@L'# Music |5 I___.'

{11}

File narne:  ASP40-G5G150

Save as type: | Cal Setup Files (*.wef)

|| “#~ Hide Folders

|
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Appendix A. Open, Short, Load

B Calibration Coefficient for MPI TITAN GSG 100 to 250 Probe
with AC-2 Cal-Substrate

C-OPEN, fF
L-SHORT, pH 6.3 9.8 12.3 16.0 20.0
L-LOAD, pH -2.5 0 1.5 8.0 11.5

CORPORATION Reapy For THE Test™



Appendix B. Thru

AC-2 Calibration Substrate AC-3 Calibration Substrate
Electrical Characteristics of CP\¥ Line Standards Electrical Characteristics of CP\W Line Standards
Nominal capacitance per unit length, pF/cm 1.492 Effective dielectric constant @20 GHz, real part 494
Nominal characteristicimpedance @20 GHz 500 Effective velocity factor @20 GHz 0.45
Effective dielectric constant @20 GHz, real part 4.94 Parameters of the simplified model of line losses
Effective velocity factor @20 GHz 0.45 Reference loss, dB 0.34
Parameters of the simplified model of line losses Reference delay, ps 35§
pehele o34 Reference frequency, GHz 20
Refecence delay b =2 Electrical length of line, ps
Reference frequency, GHz 20 I Thra 110 I
Electrical length of line, ps ]
Line 1(0110) 3.00
[ _Th 110 Line 2 (0310) 6.50
Line 1 (0309) 3.00 :
Line 2 (0509) = Line 3 (0510) 13.00
Line 3 (0709) 13.00 Line 4 (1110) 25.50
Line 4 (1309) 25.50 Line 5 (0101) 38.50
Line 5 (0101) 38.50
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Appendix B. Thru (cont.)

2 MPICORPORATION

AGC-5 Calibration Substrate

Electrical Characteristics of CP\W Line Standards

Effective dielectric constant @10 GHz, real part 6.13
Effective velocity factor @10 GHz 0.40
Parameters of the simplified model of line losses
Reference loss, dB 0.21
Reference delay, ps 42
Reference frequency, GHz 10
Electrical length of line, ps
Thru 5
Line 1 (0109) 26
Line 2 (0309) 42
Line 3 (1009) 47

Company Confidential
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THANK YOU
FOR YOUR ATTENTION

2 MPICORPORATION

For more information, please visit:
WWW.mpi-corporation.com






