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® Fet comparison and gain curves.wrp

RF Data Viewer - Fet comparison and gain curves

File Wiew BReport Instrument Tools  Help
N2 Ha e @ a | M| E 1812 zoale factor 1 521 scale factor 01 ]
Data liems | | S-parameters | h-parameters | Mason's Gain |}
Mame Filename Date @
Brand-x FET 3.MDF 20074..
Tnfinity FET ZMDF 20074.. 55
HPC4D FETMDF 2007/
Brand-Y  FET2MDF 2007/.. 50
ACP40 FET 3.MDF 20074.. 45 =
5125caleFac.. MOME 20074.. s _
S215cakFac.. NONE 2007/ 40 oy
I e
8 0
25
20
15
10
5
1]
1 10 100
GHz
= Brand: [MaxGain] = Infinity [MaxGain) = HPC40 [MaxGain) = Brand-Y [MaxGain)
T T ACPA0 (MaxGain]

ZOFITIIEEOER A e —T7 CFET ZHE LD EREX L TWET,
Trace Group Properties % f# - T, H-Parameter, Mason’s Gain., Maximum Gain (22

LTCWET,

WinGal — Trace Group Properties

Trace Group Name:

fAppearance | Marker |

X

Function

1 Category

Modeling

MultiportFunctions

Metwark ParameterCoryersion
SParameterFunctions

Thput

2

Trace Group Data tems:

Function:

Extractl_Series1Port
ExtractL_SeriesZFPort
Extract(_Series1Port
Extract_Series2Port
ExtractP_Series]Port
ExtractF_Series2?Port
. (iair

Converts a 2-port datazet into a
trace containing the MaxtGain at
each frequency point.

>

The alectithm computes a
stability factor 'K’ for each point
and uses that value to choose
between two poszible value for

Trace Group Excluded Data Itemszl:l

Trace Group Data tem Search Sty|e|.°.|| Selected Matching Data ems v|

Thput Iz Variable

Select a parameter in a matrix
For 521, select indices 2 and 1.

Indes1: l:l

Indecz: l:l

“alue for Function Input

Complex to Real for 3 Charts)

4 Reduction H\gorithn{Magnitude_dE £

Returns the dB of the Maenitude of each

Summary:
element of a trace

dB iz defined a= 20 % log10ivalue). Values are

ZAUE Max Gain (2 #: L TV 5 Trace Group Properties T,
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® 4-Port transmission lines — single-ended and mixed-mode.wrp

RF Data Viewer — 4-port transmission lines — single—ended and mixed- mode

File Wiew BReport Instrument Tools  Help
DoHS @6 HIE
Data Items | | SE-1 | 5E-2 | SE-3 | SE-4 | oG oo oo |
Mame Filename Date 1 2
14ps dual line 14ps dual lines. 2007/ i 0
7 ps dual line 7 ps dual linesdp 20077 0 1
-20 -
S 30 8 -2
40
w //__ 2
-£0 -4 4
02468 12 18 20 oz468 12 16 0
GHz
= 14ps dual line [Sdd11] = 14ps dual line [Sdd12]
= 7 pz dual line [Sdd11] = 7 pz dual line [Sdd12)
3 4
0 0
-0
-1 20
] -2 g
-40
-3 50
-4 1 &0
02468 12 16 20 02468 12 16 20
GHz
= 14ps dual line [Sdd21] = 14ps dual line [5dd22]
T T = 7 pz dual line [Sdd21) = 7 pz dual line [Sdd22)

Dual Line ##|7E L7= % ® % Single-End & Mixed-Mode TH/x L T\ E T,

WinCal — Trace Group Properties

Trace Group Mame: |5dd11

Aopearance | Marker |

Function
Category: Function:
1 DeviceCharacterizationTools Converts single—ended 4-port 5- &
MathDatazet parameters to differential 2-port
Madeling S-parameters.

MultiportFunctions

Diff port 1 <--> single—ended =
ports 1-2.

Diff port 2 <--» zinele-ended

ports 3-4.

Hetwork ParameterConversion
SParameter Functions

w

Tnput
2 Trace Group Data tems: Trace Group Excluded Data Items:|:|

Trace Group Data Item Search Style‘ﬂll Selected Matching Data tems v|

Thput I VWariable Yalue for Function Input

Matrix Index: Gomplex to Real for Y Charts?
Select a parameter in a matrix.
For 521, select indices 2 and 1. 4 Feduction P.Igor\thni Magnitude dB hd
Summary: Returnz the dB of the Magnitude of sach

element of a trace.

Inde:1: Index2: dB is defined as 20 # log10(valuel. Values are

Z i Sdd11 @ Mixed-Mode ~Z#i L C\ % Trace Group Properties T3,




CASCADE

MICROTECH

® Pad de-embedding and gain curves.wrp

RF Data Viewer - Pad de—embeddine and gain curves*

File Wiew BReport Instrument Tools  Help
N2 Ha e @ a | M| E |312 scale factar 15 521 scale factor 0.2 |
Data liems | PPR h-parameters | Pads | Mason's Gain Smith Composite i
Mame Filen.
. . =]
[7] Criginal DUT Orig [
[] Gorrected DUT PPR 55
[] Short Pads Short 5
[] Open Pads Open
Original DUT_open-corrected 45
Criginal DUT open-short-corrected
5215caleFactor NONE a
5125caleFactor MONE 5
@
25
20
18
10
g
il
1 10 100
GHz
= Original DUT_open-corrected (M axGain]
T e Original DUT_open-short-comected [Maxi ain)

PPR_Open (F®»4) & PPR_OpenShort (T 6) % Math Scratch Pad T{7- T,
H-Parameter., Mason’s Gain, Maximum Gain ~®Z (% Trace Group Properties T{T

STWET,

Function Editor — ScratchPad

Expressionz

dsE88hort = GetDataset ("Short Pads")

ds80pen = GetDataset {("Open Pads")

ds=8durs = GetDataserLisc("_*", "(Open.*)| (Shorc. *)|{.*[Cclorrected.*) "}
dss8duts open-corrected(d,-,-,-] = PPE_OpenidssSduts[d,-,-,-], dsZ0pen;

SavelatasetList (dss8duts open-corrected, dssSduts, "3N_open-corrected")
dssSduts_open-short-corrected[d, -, -, -] = PPR OpenShort{dssSduts([d, -, -, -1, d=55hort, dsS50pen)
SavelatasetList ({dssiduts open-short-corrected, dssSduts, "$N_open-short-corrected")

=1 Ton R D M

I, 3 B to| = EEEN =N | | |[Show Line Mumbers J

[ o] 4 ]’ Cancel ][ Apply ][ Help ]
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® 2-port Inductor Extraction.wrp

RF Data Viewer — 2-port Inductor Extraction*®

File

iew Beport  Ihstrument Tools  Help

MR EEY: YOI

<

Data liems | Extracted Inductor | Deembedded Mixed-Made S-params || Extracted Differential Inductor (4 #
Mame Filename Date
20 20
short pads shorts2p 20077
ind_1nS ind_1n5.52p 20074 T 15 1a
ind_4n0 ind_4nl52p 2007/ S 12
open pads opensZp 2007/ § a 18
indirEos  NOME 2007/ £
indénlos  NOME A 12
diff_ind_1nG HOMNE 20074 1
diff_ind 4n0  MOME 20074 0123456789 12

GHz
= diff_ind_1rE[R) = diff_ind_4n0 [F]

[-factar [unitiess]
=

8

5
T ¢4 'h-_._._.——-"""'-" &
=)
E 2
E g e ?

] ]

012345678273 012345674879
GHz GHz

= diff_ind_1TnG (L] = diff_ind_4n0 (L) = diff_ind_1n5 (3] = diff_ind_4n0 (3]

PPR_OpenShort (F®» 1 1) & Sdd11 ~DZH#: (T 1 8) % Math Scratch Pad T17\ >,
R. L. Q @i % Trace Group Properties T1T> T\ £ 7, (Single-End & Mixed-Mode)

Function Editor - ScratchPad

Expressionz

***Create dataset set wariable containing all
***mcoorrected inductor data
dszlS8Inductors = GetDatasetLisc(".*", "_*pads|.*_os|¥T.*|Z.*|diff.*")

***Create dataset wariables containing the open and
***short dunny pads data

dslpen = GetDataset({"open pads")

dsShort = Getlataset {"short pads")

***PPR correct the inductor data
ds15Tnductors05[d, -, -, -1 = PPR_OpenShort (dslS5Inductors[d, -, -, -1, dsSheort, dsOpen)

***Zawve the PPR corrected data, append os Co names
SaveDatasetList (dslS5Tnductors05, dsl8Inductors, "$3N_os")

*F*Compute the differemtial 24411 of PPR corrected
FEEinpur data

dslSdiffInd(d,-,-,-] = SddllidslSInductors02[d,-,-,-1}
ZavelatasetList (ds13diffInd, ds18Inductors, "diff 3N")

Tz 1= o= EEEN =N | | |[Show Line Mumbers

[ o] 4 H Cancel ” Apply H

Help ]
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® F't vs Bias example.wrp

RF Data Viewer — Ft vs Bias example |T”E|r>_<|
File  Aiew  Report  Instrument  Tools  Help
AT Y )
Data liems | Transistor S2P Measurements | H21 | Ftvs Is | Max Gain | Masons Gain
Mame Filename Date -
S0ut 1 S0ut 1.52P 20071
S0ut 2.52P 20071 45
50ut_3.52P 20074,
Shut 4 S0ut 4.52P 20077 40
Shut § S0ut 5.52P 20077
S0ut 6 S0ut 8.52P 20071 %5
FTwz IG 20074
30
7
L]
o
20
15
10
5
0
0 5 10 15 20 25 30 35 40
le frn]
= FTwlIC
< £

£# Function Editor — ScratchPad

Expressions

1. d=s1BJT=s = GetDatasetList("SD._*", "Ft_*")

2. £Ic[-,il,-,-]1 = DatasetVarAsPeal (ds1EJT=[il,.-,-,-1, "IC")
2. dsFt = DatasetNewXFromTrace{"l", tIc)
o
E
&

. dsFe[-,il,1,1] = Fr{dslBEITs[il,-,-,-], "Z0"}
. dsFt = SorcIndependentValuess (dsFr)
. SavelolataltenidsFt, "FT ws IC")

2, g B to| = EEEN =N | |[Show Line Mumbers J

[ QK ]’ Cancel ][ Apply ][ Help ]

Math Scratch Pad #fEfl L C, S2P 7 7 A LD~y X —F 45l ba L 7 X ER (IC) @
i (VAR IC=xx.x) #HE L. Thx Xifhe L=/ 7 7&21Ek L5, (FtvsIC)

LU EE AT OB 2R,
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Expression Editor

Tnput

ManageDataltems

hultiport Functions
Metwork ParameterConversion
SParameter Functions

Parameter:

atazet

Errorzet] 6_Mew
Errorsetl6_SetErrarTerms
Errorzet] 6_5etSwitchTerms

Expressiorn:  tle[-i1,--] = DatasetVarfsReallds|BJTsli -~ -] “1C")
Function
1 Categary: Function: Description:
Constants DatasetCopy Gietzs a Dataset variable and interprets it as a real.
DeviceCharacterizationToole DatasetGet Trace

The industry standard format for SnP files allows them to
cantain VAR statements For example an SnP file might

lat DatazetMewrFromTrace contaln a line such as this:
MathDataset DatasetMevwXFromTraceX V'WAR DATE=4/12/2006 1:43:23 PM
athMatrix DatagetSetyaR_FReal
MathString DatasetSortOn The VAR statement in the SnP file can have any string as
athTrace Errorset] 6_GetError Terms the Mame, and any string az the value. This primitive can be
Modeling Errorset] 6_GetSwitching Terms uzed to extract a VAR that containg a floating point value.

For example the WAR may be:
! WAR BIAS=345

Statistics fndValidation ErrorsetGetTerm In the example above, the value 345 would be returned by
TraceReduction ErrorzetMen this primitive.
ErrorgetSetTerm
Mt i Mew . Parameters
Matr ixMewFromString *% Ihput - A Dataget variable that contains the VAR
Tracelopy statement to extract the floating point walue from.
TraceNew
TraceMewFromString #+ DatasetVarMame - The name of the VAR to extract. In
TraceNewFromy the example above, this would be 'BIAS' (without the quotes)
TraceSartOny

MNote: to view the VAR statements that are contained in a
Dataszet item in the report Data Item list, right click on the
tem and celart Pronertice

2

Cutput

Input |z Variable | Wectorize Walue for Function Input
il delBITs
Dataset atame | N/ IC

3 COutput Yariable

v| |Veclorization: m

Enabled

S2P 77 AND~y Z—|ZH 5 [NVARIC)] TREND LD EFEHE L THGAALTWET,

‘}( WinGal - Expression Editor E] E]

Tnput

[
Iath

hultiport Functions
Metwork ParameterConversion
SParameter Functions

Parameter:

Errorzet] 6_Mew
Errorsetl6_SetErrarTerms
Errorzet] 6_5etSwitchTerms

Expression:  dsFt = DatasetMewXFromTrace!™ 1, tlo)
Function
1 Categary: Function: Description:
Constants DatasetCopy Creates a new dataset with a given number of portz and eets
DeviceCharacterizationToolz DatazetGetTrace the ¥ axis values (sually frequency o time) from the real
DatazetGetVAR_Real
DatasetMewiFromDatazet

portion of the " axis values of the given trace.

The values in the new data set are all set to zero, and the X
MathDataset DatasetMewXFromTraceX -axis values are set to the dunsorted) values of the input
IathMatrix DatazetSetVAR_Real trace. This can be used to create an X axis which is
MathString DatasetSortOn something other than frequency, such as gate voltage
athTrace Etrorget] 6 GetErrorTerms {allowing graphcs such as draih current versus gate voltage)
Madeling Errorset] 6_GetSwitching Terms

Parameters
#% MumPorts = The number of ports that will be contained in
the resulting Datazet. For example, the value 2 will result in

Statiztics AndValidation ErrorsetGetTerm an 52F Datazet.

TraceReduction Errorsethew
ErrorgetSetTerm *4 Tracelifithi{Walues — & Trace that will be used to extract
Mt i Mew . the ¥ axiz values for the new Datazet from. For example,
Matr ixMewFromString paszing a Dataset with 101 pts between 1GHz and 10GHz
Tracelopy will cause the result to have the given frequency range and
TraceMew number of points.
TraceMNewFramSiring
TraceNew' Fromi
TraceSartOny

2

Cutput

Enabled

3 COutput Yariable

Input |z Variable | Wectorize Walue for Function Input
[d] N/&
Tracewithy alues te

w | |Veclorization: _E

HVIAATZIC & X o H E LTV ET,
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winGal

Expression Editor*

Tnput

2

3

ManageDataIta ms
Manage'ariables

Iath

MathDatazet
Iathiatrix

MathString

MathTrace

Modeling

hultiport Functions
Metwork ParameterConversion
SParameter Functions
Statiztics AndValidation
TraceReduction

Expression:  dsFt[-i1,1.1] = FtidsIBJT=[1,---1 “20"3
Function
1 Categary: Function: Description:
Onnst ts CreateLimitLine Computes the maximum frequency where a transistor has

Extractl_Series] Port
Extractl_Series2FPort
Extractil Series] Port
ExtractQ SeriesZPort
ExtractP Series]Port
ExtractR Series2Port

MazonsGain
MaxiGain
PFPR_Open
PPR_OpenShort
Stabilitwk

gain greater than or equal to unity.

Returns a double, which is the frequency (in Hz) at which the
H21 of the incomine S2P dataset crosses {or s estimated to
cross) zero dB. The estimate is made fram where the H21
frace crosses the input threshold, and it is euessed to reach
0dB by going 20dB per decade.

Parameters

#% Input - a 2-Port S-Parameter. Usually this i &
measurement from an active device such as a fransistor
*% Y Crogzing - A threshold applied to the H21 of the 5-
Parameter. The point where the H21 crosses this value, is
the point fram which the extrapalation to the Y axis is
computed

Parameter:

Input |z Variable | Wectorize
[
[d] N2

Cutput

Walue for Function Input
dslBITe

20

Qutput Variable: |deFt

- | |Veclorizatio

Enabled 0K | [ Gancel | [ Apoky | [ Hep |
Ft ZFHH L TWE T,
‘}f WinGal - Expression Editor E]
Expression:  dsFt = SorthdependentValues {deFt)
Function
1 Categary: Function: Description:
Constants DatasetCopy Sorts the ¥ values of a dataset so that they are in order
DeviceCharacterizationToole DatasetGet Trace {lower to higherl.
ManageDataltems DatazetGetVAR_Real
DatazetMewXFromDatazet The datapoints are moved with the independent values. This
Ma DatasetMewXFromTrace iz useful if the ¥ values were not in order because they were
MathDatazet DatasetMewXFromTraceX aszembled from an un-ordered list. For example the X
athMatrix valuez mav be Fmax values extracted from a series of un-
MathString ordered datasets.
MathTrace Errorzet] 6_GetError Terms
Madeling Etrrorset] 6_GetSwitching Terms Parameters

Tnput

2

3

Cutput

hultiport Functions

Metwork ParameterConversion
SParameter Functions
Statiztics AndValidation
TraceReduction

Parameter:

Errorzet] 6_Mew
Errorsetl6_SetErrarTerms
Errorzet] 6_5etSwitchTerms
ErrorsetGetTerm
Errorsethew
ErrorzetSetTerm

Matr i Mew
MatrixMNewFromString
Tracelopy

TraceNew
TraceMNewFramSiring
TraceNew' Fromi
TraceSartOny

#% Input - A Datazet that containg values to be zorted.

Wectorize

|5 Variable

Input

Walue for Function Input
dsFt

COutput Yariable

V| [Vecrssior

Enabled

Xhza/hSWEDNEIWVREZTHET,
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