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COMPUTING PLATFORM

+ SUN ULTRA 60 + HFSSVERSION 8
+ DUAL 400 MHZ + OPTIMETRICS
PROCESSORS VERSION 2
+ 1.024GIGABYTES  + MODELERS
OF RAM * HFSSNATIVE (ACIS)
* SOLIDWORKS
(PARASOLID)

TRANSLATED TO ACIS




MECHANICAL CONEIGURATION

« INTERNAL
COMPONENTS WR-62
(BENDS, WAVEGUIDE &
TEES)

« [INPUT & OUTPUT PORTS
TRANSFORMED TO WR-
75

« 3INPUT PORTS (WR-75)

« 4OUTPUT PORTS (WR-75)

« 1TERMINATED PORT
(WR-62)

« UNIQUE CENTERWALLS
ON OUTPUT FLANGE




CUSTOMER

ELECTRICAL REQUIREMENTS

e FREQUENCY
RANGE: 12.5-14.4
GHZ

e WIG SIZE: WR-75

« VSWR (SUM &
DIFF): 1.35:1 MAX
@ 13.5 - 14.4 GHZ

« VSWR (SUM &
DIFF): 1.7:1 MAX @
12.5 - 13.5 GHZ

« OUTPUT PHASE
ERROR: +/- 3
DEGREES MAX

* ISOLATION (SUM-
DIFF), (DIFF-DIFF):
-35 DB MIN




MDL

e WR-62TOWR-75
TAPER

e WR-62 E-PLANE
FOLDED TEE

KEY COMPONENTS




WR-62 TO WR-/5 TAPER

e OPTIMIZED USING
PARAMETRICS

« DESIGN GOAL.:
_OWEST POSSIBLE
VSWR, IN SMALLEST
MECHANICAL
PACKAGE




LENGTH OF TAPER
ONLY VARIABLE USED
IN OPTIMIZATION

VSWR LESS THAN 1.01:1

HFSS INFO: FAST FREQ
SWEEP, MAX DELTA S=
004, 2100 TETRAHEDRA,
APPROX 15 MINUTES
RUN TIME PER SET-UP

- DESIGN AND OPTIM ZATION OF TAPER

......................................................................
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D 9 WR-62 H-PLANE FOLDED TEE

« GEOMETRY BASED ON
EXISTING MDL
CATALOG DESIGN

« VERIFY IN HFSS
PERFORMANCE OF TEE
IN CUSTOMER
FREQUENCY RANGE

« DESIGN GOAL: VSWR
LESSTHAN 1.2:1IN
BOTH H-ARM AND E-
ARM, ISOLATION
BETWEEN H-ARM AND
E-ARM -45 DB MIN




HESS DATA (VSWR) H-ARM

File Edit Wiew

A
RCEY-

Plot | : S Matrix Data

VSWR LESS THAN 1.1:1
ACROSS CUSTOMER
FRQUENCY RANGE
NO OPTIMIZATIONOR |& “
CHANGE IN GEOMETRY |
REQUIRED, TEEMEETS | , \ /
ELECTRICAL | A
REQUIREMENTS

Maognitude (VSWR)




HFESS DATA (VSWR) E-ARM

VSWR LESS THAN 1.18:1
ACROSS CUSTOMER FREQ
RANGE

NO OPTIMIZATION OR
CHANGE IN GEOMETRY
REQUIRED, TEE MEETS
ELECTRICAL
REQUIREMENTS

HFSS INFO: FAST FREQ
SWEEP, MAX DELTA S= .004,
12300 TETRAHEDRA,
APPROX 12 MINUTES RUN
TIME

RSB

5 1 Slport2iml, port2mi] (mag)

Plot I : S Matrix Data

Magnitude [VSWR)

Frequency (GHz




WR-62 E-PLANE FOLDED TEE

+ GEOMETRY BASED ON
EXISTING MDL CATALOG
DESIGN (DIFFERENT FREQ
RANGE)

« VERIFY IN HFSS
PERFORMANCE OF TEE IN
CUSTOMER FREQUENCY
RANGE

« DESIGN GOAL: VSWR
LESS THAN 1.2:1 IN BOTH
H-ARM AND E-ARM,




HESS DATA (VSWR) E-ARM

A& File Edit v
KR

———— D_I:Slportliml, portl:ml] (mag) PlOI | :S I\/Ig’[rix DQ1Q
VSWR GREATER THAN e
1.22:1 ACROSS CUSTOMER | =

FRQUENCY RANGE

OPTIMIZATION AND
CHANGE IN GEOMETRY
REQUIRED, TEE DOES NOT
MEET ELECTRICAL

REQUIREMENTS 7

Magnitude [VSWR}

Freauenen (GH?1




HFSS DATA (VSWR) H-ARM

VSWR GREATER THAN
1.28:1 AT LOW END OF
CUSTOMER FREQ RANGE

OPTIMIZATION AND
CHANGE IN GEOMETRY
REQUIRED, TEE DOES
NOT MEET ELECTRICAL
REQUIREMENTS

HFSS INFO: FAST FREQ
SWEEP, MAX DELTA S=
.004, 12300 TETRAHEDRA,
APPROX 12 MINUTES RUN
TIME
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OPTIMIZATION PROCESS OF

USING SYMMETRY PLANE
SOLVE IN HFSS

ANALYZE SMITH CHART

DE-EMBED E-ARM PORT &
DETERMINE LOCATION OF
NEW TUNING STRUCTURE

SET UP OPTIMIZATION OF
EXACT LOCATION AND
SIZE OF NEW STRUCTURE

E-PLANE TEE

=0

N

H —
LOCATION -
- \/\/
Executive Comnands
fabie Hodel solutions  / Convergence Profile
Nominal Project /|‘v' .
Setup BASEX BOXX BORY Solved| Sensitivity | Save | Solve GOAL
Done Fields
Setup Solution options... | V’ setupl -0.49 0.02 0.02 Y N H H 0.00058096!
setup? -0.49 0.02 0.03 Y H H 0.00045538
Setup output Parameters /| V, setup3 -0.49 0.02 0.04 Y ] H H 6.43469E-0!
setupd -0.508 0.03 0.03 Y N H H 0.00069634;
Edit Functions... | V’ setup5 -0.503 0.03 0.03 Y H H H 0.00079642!
setupb -0.508 0.033 0.03 Y N H H 4.99132E-0!
Setup Analysis /| v setup? ~0.508 0.03 0.033 ¥ N N N 7.4332E0!
setupf -0.513 0.03 0.03 Y H H H 0.00023123:
Add/Renove Output Columns. .. | setup9 -0.508 0.027 0.03 ¥ 1 H N | 6.87784E0'
setupl0 -0.508 0.03 0.027 ¥ N N L 0.00022251!
Run /| y' setupll -0.513 0.0302782 0.0321848 Y N H H 0.00027029
setup12 -0.518 0.0305563 0.0343697 Y H H H 0.0002057 11
Post Process Table. .. | setupl3 -0.503 0.033 0.03 ¥ N N L 0.00070389!
setupld -0.508 0.036 0.03 Y N H H 0.00018832
setupls -0.508 0.033 0.033 Y H H H 0.000 14282
setupl6 -0.513 0.033 0.03 Y N H H 0.00019321
setupl? -0.508 0.033 0.027 Y N H H 0.00026356!
setupl8 —0.509601 0.0339709 0.0305908 Y H H H 0.00013410
setup19 —0.508541 0.0333283 0.0301998 Y N H H 0.00018788:
setup20 -0.508 0.03 0.04 Y N H H 0.00015900
setup21 -0.518 0.03 0.03 Y H H H 0.0001892.
setup2? -0.518 0.03 0.04 Y N H H 9.1999E-0!
Solution Honitoring
Help /|
Exit |

optinetrics

Version 2.0.21

Capyright 1984-2001 Ansaft Corporation




VSWR LESS THAN 1.09:1
ACROSS CUSTOMER
FRQUENCY RANGE

E-ARM NOW MEETS
DESIGN GOAL
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HFESS DATA (VSWR) H-ARM

B
‘ o] Hporteml porizmineg) Plot | ;S Matrix Datg

VSWR LESS THAN 1.07:1
ACROSS CUSTOMER
FREQ RANGE \
OPTIMIZATION N
COMPLETE TEE NOW 2
MEETSELECTRICAL = AN
REQUIREMENTS I N
HFSS OPTIMIZER INFO: ~— ]
SYMMETRY PLANE, —
FAST FREQ SWEEP, MAX N O D N
DELTA S=.005, 7550 e
TETRAHEDRA, APPROX

13 MINUTES RUN TIME




——— 5_I:Slportlml, portliml] imag) PlUi | . S MGtriX DG'G

Mognitude [VSWR}

SUM PATH MODELED TO OPTIMIZE
CALCULATION TIME

VSWR LESS THAN 1.3:1 ACROSS
CUSTOMER FREQ RANGE

RESULTS MORE THAN EXCEED
CUSTOMER REQUIREMENTS




SUM PATH MEASURED VS
MODELED DATA

—— MEASURED ——MODELED

1.50 7
1.45 A
1.40 A
1.35 A
1.30 A

1.25 -
1.20 -
1.15 -
1.10 1 —_—
1.05 -

1.00

VSWR

12,5 12.69 12.88 13.07 13.26 13.45 13.64 13.83 14.02 14.21 14.4
FREQ

« DIFFERENCE IN DATADUETO . HFSSINFO: FAST FREQ SWEEP,

MANUFACTURING MAX DELTA S=.005, 28401
IMPERFECTIONS (BRAZE TETRAHEDRA, APPROX 1 HOUR-
JOINTS) AND TERMINATION 46 MINUTES RUN TIME

IMPERFECTIONS ON MEASURED
UNIT




HFSS DATA DIFF-1 PATH VSWR
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DIFF-1 PATH MODELED TO
OPTIMIZE CALCULATION TIME

VSWR LESS THAN 1.6:1 ACROSS * RESULTSEXCEED CUSTOMER
CUSTOMER FREQ RANGE REQUIREMENTSAT HIGH END
RESULTS MEET CUSTOMER OF BAND

REQUIREMENTS AT LOW END OF

FREQ BAND




DIFF-1 PATH MEASURED VS

MODELED DATA

VSWR

DIFFERENCE IN DATA DUE TO
MANUFACTURING
IMPERFECTIONS (BRAZE
JOINTS) AND TERMINATION
IMPERFECTIONS ON MEASURED
UNIT

1.50 T
1.45 A
1.40 ~
1.35 A
1.30 A
1.25 A
1.20 ~
1.15 A
1.10 A
1.05 A

1.00

|— MEASURED ——MODELED

12,5 12.69 12.88 13.07 13.26 13.45 13.64 13.83 14.02 14.21 14.4
FREQ

HFSS INFO: FAST FREQ SWEEP,
MAX DELTA S=.005, 43054
TETRAHEDRA, APPROX 5 HOURS-
9 MINUTES RUN TIME




HFSS DATA DIFF-2 PATH VSWR
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DIFF-2 PATH MODELED TO
OPTIMIZE CALCULATION TIME

VSWR LESS THAN 1.26:1 ACROSS
CUSTOMER FREQ RANGE

RESULTS EXCEED CUSTOMER
REQUIREMENTS ACROSS FREQ
BAND




DIFF-2 PATH MEASURED VS

MODELED DATA

| — MEASURED —— MODELED |

12,5 12.69 12.88 13.07 13.26 13.45 13.64 13.83 14.02 14.21 14.4
FREQ

DIFFERENCE IN DATADUETO . HFSSINFO: FAST FREQ SWEEP,
MANUFACTURING MAX DELTA S=.005, 42236

IMPERFECTIONS (BRAZE

TETRAHEDRA, APPROX 3 HOURS

JOINTS) AND TERMINATION 38 MINUTES RUN TIME
IMPERFECTIONS ON MEASURED

UNIT




CONCLUSIONS

OPTIMIZED COMPONENTS WILL
PRODUCE AN ASSEMBLY THAT
MEETS DESIGN REQUIREMENTS

ELIMINATES THE NEED FOR
“TUNING” THE COMPARATOR
AFTER MANUFACTURING

DESIGN TIME OF WAVEGUIDE
COMPONENT ASSEMBLIES
(COMPARATORS) HAVE
EVOLVED FROM TAKING WEEKS
OF DESIGN TIME TO ONLY DAY S

UNLIKE PAST DESIGNS ON HFSS
(PLANAR POWER DIVIDER) THIS
COMPARATOR ISTRULY 3-D
(FIELDS) AND ISA STRINGENT
TEST FOR HFSS
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