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Integrated Component Characterization Environment
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Integrated Component Characterization Environment

 Pseudo real-time active component characterization and tuning
» Allows to use different stimuli in pseudo real-time

 Measures accurately the voltage and current behaviour (V/l) at the ports of a
device under test

« Visualises in pseudo real-time the V/I measurements and derived specifications
in different formats to gain insight in component behaviour

« Base platform for applications, solving specific customer problems
« DC IV Characterization
« Harmonic Distortion Analysis
« S-functions
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|ICE supports different receivers / analyzers

g - Maury MT4463,
Rohde&Schwarz ZVA/T Tektronix HF Oscilloscope () powered by NMDG

Agilent PNA-L Agilent PNA-X More to come..

(') Courtesy of On Semiconductor
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ICE supports absolute calibration techniques

« Absolute Calibration Techniques (connectorized, in-fixture and on-wafer)

* Relative VNA calibration techniques
4-tbnabzzPort [1-Pot 7

° Power Calibration Cal Mane Classification Type Gender
. . L -1 IC nnnnn torized ;I IAFC? d INDGencer ;I
¢ Phase Ca|lbratI0n | S - [orwaier =] [asa = e =
W A ? Lnalyzar Part lm
1 i |Cal Plane Classification Type Gender
L e 2] (-] ]
* |CE complements the On wafer calibration

=10l x|

calibration capabilities of the
given receiver / analyser to

provide absolute calibration 1 2
techniques, adapte_d to the JU . JLL &
type of measured signals
. Wafer
Connectorized ,
-1 +1 +1
° When not avallable Wlth c‘a|.|;r:::né|;::e:;e] Source(s) Terminaton(s) | Additonal Cal Element
receiver / analyser, NMDG b o : g
sells a phase calibration kit 0 Pt i :
----- [ Phase Ref [Show] [Measure] 2 Line

A ;':ivdditionnl Calibratiora
‘o [ RelativeErrorCoefficiens |Show] [Measure]

Performed by network analyser
Performed by ICE for oscilloscope / MT4463

()3 Cancel

Abort
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ICE supports deembedding

Edit Deembedding

° Sta n d a rd tWO- po rt d e e m b ed d i n g Deembedding Matrix Info: - C:\home'.demao\EF4_FirturehcalLauncherPort2andPack age. citi

Frequency [Hz) | ZBCD Matrix -
3 _ 1.0.0,1
. . | /ﬂl REL 1.15129043445555 - 0.0391634731152241, -0, F14030497...
l 1 l2 oo 1.0785223944667% - 0.01268561 77539711, -0.7532002410..
—p —p [ e BT e ALY 1.01445344946118 - 0.01727466005064511, -0. 757575057 .
| - 200M 0.344638576324828 - 00155877197 341054i, -0.64401286..
ﬁ Active Deembedding Info: C:\home'demalEPA_Fixture\caliLaunch.. R 0.9525308981 38823 - 0.01137723538307 31, -0.49195151..
200M 0.741703286022563 - 0008642692321 6379, 04205849,
vl V2 ™ Reset Lacal Y 0.619112607387065 - 0006939150626 74019i, 0.2249392...
Y 048834274501 4364 - 0,002471 761401959791, -0.0555619., 1=
QK. Cancel

e Four-port deembedding supports parasitics to ground

=
Meas Plane Meas Plane Frequency Gridl Ranging Flec:ordl Displayl
r— Calibration
Input Output _ _ -
Set Uncalibrated Frequency Grids.... Load Error Coefficient File...
Correction Level: IPrecise VI
File:
CI:\iome\fdemo\EPA_Fixture\cal1\ErrorCoe‘H'|cient5_2[)1 00415-084531_RF.
r— Deembedding \
Load Deembedding File... Edi... Clear...
b—a  DRAIN i
) Enable Deembedding
=P Active Deembedding Info: Deembedding ABCD present.
N
SOURCE
Cal Plane Cal Plane F* | |
[ Start ' Single ¢ Continuous 2% Fieset Local
Input PACKAGED FET MODEL Output
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ICE supports ranging for best measurements

« Characterization of power devices requires proper attenuation
* Protecting test-set
« Limiting power going into receiver to avoid receiver compressing, causing
measurement errors (nonlinearity of receiver instead of device under test)

** teand Li
B 2¥Az4_4P_V¥I - RF Analyzer - Front Panel
Frequency Grid  Fanging | Corrections | Record | Display | OVERRANGE Re
Settings

Autarange Ranging Mode: INoHanging 'l Re Ce |Ve r
Force Calibration Fanges ] Conservative Mode
Port Ranges
Port: I‘I 'l IVp AAp 'l
rﬂuantities
— Port Ranges .
S OVERRAMNGE g
Paort: I'I j t
— Guantitiesz
Vo [11.3 =l
I |226.5m =1
A 112 R ! T
B: |105.9m - .« m
= Limit Power | >
_|® Fixed Gain
— Fixeq 3.3 —
1.9 Channel 1 -20 dB Sn;
15;;5 7 Ranging Mode: INDHanging j
e Charirel 2 0 & Sn
183.4m O |Autah anding
| Jpwards T racking

Automatic adaptation of error coefficients
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ICE supports and configures different power test - sets

« External test-sets are required when power exceeds the damage level of the
standard network analyzer

« |CE allows to configure your own network analyzer, combining a receiver,
possibly part of a standard network analyzer, with an external test-set

- = RF Analyzer > Generic RF Analyzer

Define Network Analyser

Mame: 50 dBm MNetwork Analyzer

Configure 50 dBm Network Analyzer

ud Two-Channel Reflectometer

Please specify a name
Youw'll need to specify a unigue name far your new instance,

Receiver |

Signal Conditioning: |

Signal Separation: FIDIB...
J

Frenuency Grid
(%) Defaulk () OneShot () Periodic Cw

Add Signal Separation

Please specify a name
ou'll need to specify a unique name fol

Two-Channel Reflectometer > Coupler Based

Mame: | Input 50 dBm Couplers

Configure Input 50 dBm Couplers

Characteristic Impedance (Ohm): 500

Coupling Factor
Channel 1 (dB): 50

Sign al\Sﬁaa ration

Define Test Set

Channel 2 (dB): &

Define Input

ak. ] [ Cancel

4

Mame: 50 dBm Test Set

© Copyright 2009 - 2010
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Focus MPT with
Focus VI Probe as
couplers at output

[low insertion loss -
high power]
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ICE supports different tuners

 Focus Microwaves - CCMT and MPT =lolx]

Control | Eorrectionsl S-parametersl

r— Calibration
Active Calibration: |ﬂ81: 2GHz / O harm / 0 pts j @  Disable Interpolation

r— Contral
[Gamma 7] CTune Nowl
— Reflection Factor
Tuning Mode: IHMF’T_HiDef 'l
Input Format: |IM, <7 h
|CCRTY: 012a <[(f0): 180
|FC20)1: 0493 <[(2f0): 180
M3 0493 <[(3f0): 180

e Active tuning

Iritizlize: Tuner [ Reset Lacal
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|ICE allows recording and replay of measurements

, EE—— e
s a: . Measure continuously
i KE + DL bel @ | @ schemaucs + {8 Apolcations -
T — =) It FEE
- 4 2 1 | Cynamic Trajpctorics @ Nerived Cuantities >3 =] Output
3 400m 7 [ Guantity Walue Lnit Outout Level 0
200m § \ il =D 7 i; Fﬁ [ﬁ — Ganlf] =127 & x| SR -
bR | { B 6 \I !f / Pa_inlf] =|[z21908 dim x| il Els i
j:;; 1 5 1 / 1 | Pdel_inif] = || 272584 dBm v |
= =
“eoom |} 4 Wl | Pdelowin  x||20847 dEm |
-800m 1i 5 ll { 1 ] 3 - | 51.6693 z x| FOI' example,
-1 } o - A
o bV AR * =l e o os tune bias
0 0 500, 1
Tmels) R
[ 200m !"Il ﬂ [ om 1 F‘ Output
] ! 1 ! Il (= b1 140m H flli -2 Output Lavel a7 After
-200m I || I '| 1|£2 I} | I} | Compliance Valus: 3MMm d'
S TR < om {4y 1 recording
0 1
o [ P R e
=l om sl ]
. i‘ Yy P N o 1] ] Frequency Gridl Hangingl Carections Pecord |Display|
b e i -20m i o, n Frequency Gridl Hangingl Corections I Reset Local — Pecorded Data
WEDE e [ izt Dz ] Label Signal Correction | Timestamp :I
18 Fund Fraq: 2GHz f#Harmonics: 5 |7 16:54, 25 Apr

P loadtuner - Front Panel

5 H 13 Fund Freq: 2GHz /#Harmonics: 5 4 16:54. 23 Apr
Control - Correstians | S-parameters I Reco rd | n g : -
§ X o~ 20 Fund Freq: 2GHz f#Harmonics: 5 |7 16:54, 25 Apr

r— Calibratiorn . < & dBm J
contlnuously b4 Fund Freq: 2GHz /#Harmonics: 5 I 16:54, 25 Apr

Luad Tur e Calibnatiue File.... O Enable Deenbedding Fern r -
22 Fund Freq: 2GHz /# Harmonics: 3 |7 16:54, 23 Apr

Tuner calibration data set 81 selected

Signal Parameters:  Fundamental Frequency: 2GHz / #Harmonics: 5

Fundarmental Frequency: 2GHz / #Harmonics 5

Resaltion Bandwidth: 100Hz

Signal Param

Detec

Detection Parameters:  Resolution Bandwidth: 100Hz
Correction Level: Precise Deembedding: Mo

= description

on Parametars:

—fdapter

Correciion Level: Precize Deembedcing: Mo

Load Adapter File... Edit Adater... ] Dizable &dapter
C\home'\demo\EPA_Fixure\cal\LauncherPort2indPackage S2P

Delete Racord Clear &l Lirit.. Delete Record Clear Al Limnit....

r— Descristion

Termination

Load T=zmination Fle... Edit Terminatior... Jeset Temination...

Cit demolEPA_Fi ‘cal\SFuncTerminationPortd. S1P

B Stop  FecordMow!  Save  Export Hecord overanged data FecordMow!  Save  Expot || Record overranged data

Measure &
’7 B Hold € Single # Conbinuous [ Heset Lacal

Iniialize Tuner [ Resst Local

Measure
’7 [ Start @ Single ¢ Continuous 3% Reset Local

r'___éWarnings and Errors

I® =% Gl
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ICE supports pseudo real-time displays

W@ 177 - FensnDhartTh L RV TR eI DEEmeTdInond | 47 _1=1 =l

\warkspaze  Yiza  Teels Wroows  Help
4% RF | DC Sctup -

P schematics - &3 Aaslcctions -

2 o=l
4 2 " | Dynamic Trajechoies &) Denved Yuarttes
14 A00m 3

200m /\ T
S

e }/ \// M
OBSERVE —%—

avup

W

BOJD HUUD n

I'me(s;
A 3 Configurable Pseudo
. 181
. = 1) -
-1 {— B1-Ame | 140m i3 [
1h 100 " pb1- Zhase |
,
20 -
25 - 3
= - .
& -3 o 3 1
-35 = il
e 50
.45 "
q 20m
50
160 o
-55 i ¥
v} 106 0 200w 400p 3002 800w n
Fr=gu= ey (F2) Tme(s)
J =10] x|
B n) S e[| |® = ]| =
CO"_“TOI| ] Efuuculiu 5| Fpmande:| Cont'o.l ] rinlmr:rrrg] ?.-naram'en] Culpul Juartiy Wak
Zaibradion Zaibraion Outz: Level 000 $ & Garlf ﬂ 7T O PT | M IZ E
Active Calibration |ﬂ311_ 25H: ! Than £ 1235 pl Sadive Cal Lo |uﬂ1 25k5 fMkarm S Nk j @ DisAhlF Irtemn #tinn ) P infl ﬂ  oMARd
Camplisnes Valie 1m A
ol E—— Pdel_rif) et dBm -]
[ rran = EETra— o Pdelaaf) ||z T30 dBm x|
= o : - P——
I"ef ectiza Fzctor Fefktivn Fatu Madz crdLirit.. =] ec oo * |

[N

TUNE TovngMede [MarShg - Toing Mude [IMMT_1IDef = - ) # =
loutFomat [F1 = ot Faat [l = Bias Sources Specifications

M. Ui < ME: E aEm T 3 =100«

Jutput
r@m:  J9 | <r2m 180 B

Source Tu ner FED: 1% erEg 1A

Cutput Lewel a7

(B 1 argesignalanne =10l x]

Complionzz Velse: 200m A hequenizy EE] e A 2
I UitputLevel U 2 4 43m
Irit clize: Ture Load T u ne r zlize Tue I Mzset . =
Mode and Limts... Mhase 1] Fay 24 0
L Zzu S A
@ O Dizable [ Tess: & o M Resel

® ETETE] 5 a0 || N &0 x|

[ mWarnings ond Er'ors]

RF Source
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Build your own measurement setup with ICE

ZVA24 4P VI — ZVA24_4P VI - ——}—— APC7 Connection
RF Analyzer Source —J—— APC 7 Connection - Calibration Plane
RF Receiver RF Receiver —J Fixture Launcher
ZVA24 4P VI -
ﬁ Swi tcthgl\_IIatrix ? ﬁ + Device Package and parasitics

Q) = T T

¢ A A A

[
LargeSignalSource ‘ \

: : . loadtuner
_ sourcetuner ; DUT . outputdeembedding
DC Receiver <— (Incl. Fixture Launcher) ! | > DC Receiver
4142 - Anal inputdeembed outputdeembed 4142 )
- Analyzer [ 4142 - sourcet -Source2 T
RF + DC Setup 1=
Connection Scheme l& RF + DC Setup l,& Setups |\¢jﬁ' Applications
[#j Connections ' = @ out
—wires [ ) ZVA24 4P _VI-RF Analyzer

Source Schematic | Source Port | Sink Schematic | Sink Part | ofn @ zvaz4 4P_VI- SwitchingMatrix
outputdesmbed Part & DuT Test Port 2 R
Sa2d 4P W - BF Analyzer sourcetuner “ @ NAEIL_J}P—UI source
a2 AP W - AF Analyzer | Port 2 outputdeembedding Part 2 @ LargeSignalSource
inputdeembed Part 2 DuT Test Port 1 toutd heddi
soLTCetuner Port 2 inputdeembed Fuort 1 @ outputdeem ne
outputdeembedding Fuart 1 outputdeembed Fart 1 @ loadtuner

@ sourcetunsr

— Cal Flanes @ inputdeembed

Schematic | Meazurement Plane | # D outputdesmbed
2824 AP V| - RF Analyzer  Meas Plane 1 [ [ 4142 - Analyzer
4142 - Analyzer Meas Plane 2 % @ 4142 - Sourcel

[P 4142 - Source2

Help 0Ok
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ICE integrates smoothly with your test-environment

B Global Preferences x|

Test Environments:

tr;, ‘_.};IGE"BFBI — Actual Channel

Matlab @j T Channel: IF'ru:nh:u:ol=|F'E;F'DrtName=iceIink j

LabView ] &SEtup Activate D'eactivate

Mathematica URL: ipe/ficelink/ICE ram ]
[%55) Calibration

e _ — Default Channel

E I S tt_ d b dd_ t . M th t' anbjm LN B Frotocol=|PC P art ame=icelink
ple: £y i . .
xample e Ing eembe Ing matrix ( athema |Ca) Q Connection [ Activate default connection on ICE startup

B4 Untitled-1 * FEX

:I
Making connection with ICE via IPC 12 IPC or TCP .NET connection in ICE

icelRL = "ipc: fficelink/ICE.rem" ;
iceSerwver =
CastHETObject [ClientServices OpenConnection[iceURL],
"HMDG . ICE. Remotingl ibrary. TRemoteServer" ] ;

Gretting access to the "outputdesrabed” object ]
myoutputdeembed = 3
iceServer @etActiveSchematic[" outputdeenbed" ]; | 0k, Cancel Reset
Setting S-par as fimction of frequency j
s1l-=..., 512 = ...., etc b

deembed = Transpose [{{s1l, =12}, {s21, 522}%}, {2, 3, 1}]:

P outputdeembed - Front Panel 0] x|

Creating a NET matrix

deembeddotHET2 - MakeHETOhject [deenbed, ! Load Deembedding File... ¢ Edit Deembedding...
"Extreme.Mathematics. DouhleComplex[  ][]1"]
> Active Deembedding Info:j Deembedding ABCD present.
Setting the "outpartdesrbed” ohject
2% Reset Local

myoutputdeembed@SetDeembeddi ngABCDMatrix[freglist,
deembeddotHET? , ZcdotHET ]

L A 2 L

100% & £
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On-line help and Tutorial

& - &
Hide Locate Back Print Options T b I f t t
e ICE 20104 Send comrments on this topic, a e 0 co n en
Contents |Inde:< Search || Fa 4 * i i :
Calibration Kits
@ Introduction . . . . . . )
% License and Camyriaht Calibration Basics = Calibration Kits Introduction... 2
) Ry ~ Tutorial 1 - Raw measurement 11
= lnl Tutorials To perform calibrations, a calibration kit (a.k.a. calkit) is typically needed, This is  — Overview... i
E Tutarial - Cresting a ZW where the Calibration Kit Manager comes in, to assist you with the configuration Prerequusite 11
2] Tutarial - Messuring & C of such calkits. Measurement sefup.. -1
Creating a new workspac ni
@ ICE User Interface . . . Perform a raw measurement .14
= ([ Workspace Basics Calibration Kit Manager CONENISIO. .o 15
. — ial 2 - i ; :
E Overyigw The Calibration Kit Manager can be opened, by clicking [Tools] - [Calkit Tug)‘lr;]_ie'“_ Basic RF absolute calibration 113
ﬂWDrkspaceWTzard Manager...] in the main menu of ICE. A dialeg will pap up, similar ta the one in Prerequisi.fé i
2] Cresting & news worksg the following screenshot: Create the workspace 17
ﬂ Cipen an existing works Configuration of the calibration.. W17
E Warkspace Preference The calibration
- Perform a cahibrated RF measurement
@ setup Basics = Quit ICE....
= [ Calioration Basics Conclusion
E e ion F Tutorial 3 - Measure a diode.
EEC u] Overview..._
E Perform an RF calibratic Pr;:;s;ﬁe
E Perfarm a D2 caliaration Create the workspace.
= m Product Suppart " Perform a R.F_cahbmuon.
2] contact D= Frequency gnd
: : _ The Diode PCB board. .
ﬂ Error Dialog — Measure the diode PCB board 31
ﬂ Fo0 #° Cliclk to Enlarge Voltage and current waveforms.. .
(2] ICE About windaw i ist wi e whi . Conclusion E
: : _ on the left side, a list will show the calkits which are already configured, as part Tutorial 4 - RF + DC Calibration as
2] ICE Lizenss File of your workspace. & calkit can be expanded to view its list of calibration Orverview. 35
E Pluging elernents, When such an elemment is selected, access to the characteristics of that Prerequisite: 35
E Privac element is provided using the tabs:
- ¥ Calibration kit...
2] Toals EF Calibration..
(2] Wk Site (Company) DC Calibration.
Conclusion ...
%
#7 Click to Enlarge
v
= = 2003-2010 NMDG WY, all Rights Reserved, ZVxPlus - NM300 Tutorial 5
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|ICE Architecture

ZVXPlus
PNAPIus
Matlab ScopePlus
LabView _
{'_/_’athemat'ca ... Instrumentation Plug-Ins
RPC
Customer  PC |
Application{  NET Integrated Component Characterization Environment ~ GUI
Enviroment 1
User NMDG Application Plug-In 1 U@er
NMDG Application Plug-In 2
Tools
S-function Extraction @
S-function Analysis User
User
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Driver support

« DC Sources
« R&S, Agilent, ...
« DC Voltmeters, Currentmeters
« Agilent, ...
e DC Force/ Sense
« Keithley, ...
* RF Source CW and Modulation
 R&S, Agilent, Anritsu, ...
« RF Power Meters
 R&S, Agilent, Anritsu, ...
e Tuners
 Focus Microwaves, Maury Microwave
 Receivers
 R&S, Agilent, Tektronix, ...

Drivers for different instruments are developed on customer demand
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Application Plug-ins
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Conclusion

« |ICE is your “real-life simulator”
e Tune your different stimuli
 Observe in pseudo real-time
« Gain insight in the behaviour of your active RF components
» Optimize the specifications with strong guidance

« |CE is the base platform for applications, solving customer problems

« |CE is made to incorporate the latest advancements in HF measurement
science

« |[CE is based on the latest software technologies to realize a fast
development cycle focusing on the measurement problems

For more information info@nmdg.be

www.nmdg.be
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Want to try?
Request a Free Trial ICE copy here:

http://www.nmdg.be/reqister_freelCEsoftware.php
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http://www.nmdg.be/register_freeICEsoftware.php

