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Objectives

> Parameterization of MMIC Passives Structures
o Step
o lee

> Integration of Raytheon meta-models (RMM)
into HP-ADS

> Design RMM based on Momentum responses

« Raytheon Specifications:
100 ym GaAs substrate
0.2 um thin film of SiaN4
Frequency range of (0.25-50 GHz)



Design of RMM

> DOE
« RMM of Step and Tee generated by

Full Factorial Designs
o Step ( two design variables)

W1 (5um to 500um) o0 o

W2 (5 um to 100um) W1
o 25r1uns 2 O
© O O

o Tee ( three design variables )
W1 (5 um to 200um)
W2 (5 ym to 200pum) W2
W3 (5 um to 200um)
» 27 runs plus central points



Design Expert

> Powerful Statistical
(Software)

- Creates and analyze |y *‘*’ L
models up to cubic
O rd e r ' ._:: '8 100 Mone  {lamhda= 1.0

« model validation by |IBFcmf
statistical tests dipome
ANOVA
Analysis of Residuais
Box and Cox

D C: ‘-Prng;ram Files\DXG\DATA'wmtee\phase'l25phase.dxd - Design-Expert 6.0.5
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Logit
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Use with a typical response.

Point Prediction



Parameterization

> Method for model
creation
« ANOVA (Analysis of
Variance)

> Model created for:

o S-parameters
Tee (18 models)
Step (8 models)

» 26 frequency points

0.670497 464

000143219261 * A
000143219261 *
000116739439 *C

0000647511404 * A2

-0000647E11404 * B2




Model Validation

Diagnostics Tool
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> Stabilize variance
Bogars » Robust Modeling
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INTEGRATION ADS
STEP

> RMM step
component

N a Pe > Design Variables

. AR |
B : S_Param : : y 8 i W1
= . _ ~
Start=0.25 GHz

ey « W2
e i nesens gl > Models valid from
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Z=50 Ohm Num=2 . = Z
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Bl > Valid for 100um
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What is in the box?

Y&l VAR
" s11mag_COEF
- 811m_b0=file{s11mag; "b0"} -
. 311m_b1=file{s11mag, "b1"} .
- s11m_b2=file{s11mag. "b2"}
s11m_h11=file{s11mag, "b11"}
- s11m_b22=file{s11mag, "b22"}
- s11m_b12=file{s11mag, "b12"} -
- 8$11m_b13=file{s11mag, "b13"} -
. 311m_b23=file{s11mag, "b23"} .
- 811m_b12b2=file{s11mag, “b12b2'}
s11m_b1b22=file{s11mag, "b1b22"}

Stey

e
- CALC_S11

s11m= s11m bO+s11m b1*W1+s11m b2*W2+s11m b11*

- s11m_UNT=if { Frequency<=0.25) then (s11m*(1/1.38)) else
" s1la=s11a_b0+s11a_bT*'Wi+s11a_b2*'W2+s11a_b11"Wi1
- s11_complex=s11tm_UNT*(cos{s11a)+'sin(s11a)) -




Raytheon Meta Models (RMM)

5 Component Library/5Schematic: 3
File Edit “iew Options Toolz Help

Components

- Sub-networks C:huzershdefaulthinte step_metamodels
Frequently Used Analog/RF Comps
7l Analog/RF

Custom Library of RMM into ADS



RMM versus MOM -Step

Run
WI1=252.5 um
W2=28.75 um
L= 300 um

Legend
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STEP-RMM

> Run:
e W1=5um
e W2=5um

> Legend:
. - Ads
. - RMM
. - Momentum




RMMSTEP-CONT

> Run:
e W1=5um
e W2=5um

> Legend:
. - Ads
. - RMM
. - Momentum




What is Model Composer?

> Model Composer

Modeling tool for custom library generation

o Based on publication:

» Adaptive CAD- Model Building Algorithm for General
Planar Microwave Structures

o Models are generated based on Momentum
Simulations

« Available in ADS latest version

o Libraries can be easily downloaded into others
ADS versions



Composer ADS 2001
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How it Works?

> Parameterization in Composer

o Define
Library
Substrate
Frequency Range
Passive Component
Design Variables



Model Composer

=== > Model Composer
generates a library
B component palette
B > Design Variables

' o W1

o W2




Composer

> Custom library design parameters can be define
as discrete list, continuous and global

> Substrates definitions can be download as a file

> Input data for parameterization comes from
momentum simulation responses

> A preset feed line is needed in order to generate
the layout in momentum for the component



Composer Results

MMIC Measurements against composer



MMIC Pass A

Mask 399-09-A
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int Step

Ads Constra
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Valid ADS Run

> W2/W1=0.25

> Run
e W1=500 um
o« W2=100 um
o L=300 um

> Freq Range
o 0.251t0 100 GHz

Legend
Mom =

Composer =
Ads =
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Measurements versus Composer
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Pass A

Mask 399-10-A

Run
WI1=70 um
W2=70 um
W3=70 um




TEE-PASS A
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ADS Constraint Tee

> [ee constraint
W widest<5*W narrow

> Random Run

e W1=200 um
o W2=5um
e« W3=5um
e L=5um
Legend
Mom =
Composer =

Ads =



Errors Tee

Composer versus Measures
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Conclusions

> Ads step and tee predict accurately
when parameter dimension are within
ads model constraint

» Composer duplicate accurately
momentum response and
measurements

» Composer is a alternative for modeling
beyond 50 GHz



Conclusions

> RMM methodology duplicate accurately
momentum response

> Libraries for step, taper, bend and corner
are available until 100 GHz



