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OUTLINE OF THE TALK

1) MICRO-MACHINED FILTER

WET ETCHING PROCESS
Qo MEASUREMENT

NARROW BAND FILTER

2) SURFACE MOUNTABLE FILTER

DESCRIPTION OF THE STRUCTURE

3) A2POLE 30GHzMICRO-STRIPFILTER

DESIGN AND FABRICATION

= |RCOM .




CIRCUITSET DISPOSITIFS MICROONDES

MICRO-MACHINING OVERVIEW

TRANSVERSE SECTION

Metallization
\ \ /_ Cavity height (hg,)
Viagroove Resonator width (w)

Lower cavity (h, ;)

mmm) ASSOCIATION OF 2CAVITIES
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ASSEMBLY

FABRICATION OF 2CAVITIESWITH 3SMICROMACHINED SUBSTRATES

| Upper cavity

~——— Didectric membrane

Metallized via groove

L ower cavity




MICRO-MACHINING OVERVIEW

© ADVANTAGES

PLANAR SOLUTION
SMALL SIZE

LOW COST

NO DISPERSION OR RADIATION
HIGH QUALITY FACTOR ( 600)

© NEED OF TRANSITION TO CONNECT IT
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FABRICATION PROCESS

2)

deposit of aresin layer in the

Exposure of theresin
upper and lower part

In the lower part

3) 4) 5) L/ ﬁﬂ

Elimination of theresin ~ Selective etching of Si unt

etching of the mask level the membraneis releasec
In the lower part
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DIMENSION AND RESONATOR OPTIMIZATION

COMPUTED WITH

ADSMOMENTUM
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Qo MEASUREMENTS- 28 GHz
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NARROW BAND MICRO-MACHINED FILTER - 28 GHz

3 POLES
HALF WAVELENGTH RESONATORS

f_=275GHz

Df =500 MHz (18% )

HIGH REJECTION NEEDED (50dB)

Filter scheme _- - -_
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FILTER MEASUREMENTS
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MEASUREMENT RESULTS

VERY GOOD MATCHING (13.5dB)

FREQUENCY SHIFT ( meas/sim )= 0.4%

INSERTION LOSSES=29dB (1.2dB,,, +1dB line)
HIGH REJECTION (50dB) 0 m_1
:ZZWWWW
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VERIFIED BAND-WIDTH = ;‘g‘; e
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MEASUREMENT WITHOUT CALIBRATION
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FILTER REPORT

FILTER ACCESSES_

TARGET : ACCESSESON THE TOP WAFER
TO AVOID TRANSITION
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GOOD IMPROVEMENT

SURFACE MOUNTABLE FILTER

CPW ACCESSESON THE TOP OF THE STRUCTURE
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COMPARISON CLASSICAL/PROPOSED TOPOLOGY

/
' ‘ CWP accesses
/

Wire bonding or transition
to compensate the height of EASY REPORT
the upper cavity

g

L OSSES
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DETAILSOF THE PROPOSED STRUCTURE

ground vias

membrane vias
shielding
Cross section
Cpw accesses vias
1N
Top level dots
resonator

Membrane area
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TOP WAFER PROCESS

vias

— rF—u

BOTTOM ETCHING 200 pm VIAS+ BOTTOM ETCHING

FABRICATION OF THE UPPER CPW ACCESSES
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INPUT / OUTPUT COUPLING

THE FEEDING OF RESONATORS
DEPENDSON THE SLOTSDIMENSIONS

Qext =f (slot)
resonator
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TO INCREASE THE INPUT/OUTPUT COUPLING

‘ INCREASE THE SIZE OF THE SLOTS

‘ H LOOP COUPLESMORE THE RESONATOR!

= |RCOM .




CIRCUITSET DISPOSITIFS MICROONDES

SIM ULATI ONSMEASUREM ENTS COMPARISON

104
12
14
164
_13_.
o0
_aa ]
24 ]
_26 ]
2304
.32
.34 ]
_ag )
238
404

o
=
B

260 265 27.0 275 28.0 2685 290 295 30.0 305 31.0 315 32.0 325 330 335 340

= |RCOM .

h, =08dB  fy=30.3GHz

h,.=1.8dB

=)

f, = 30.1 GHz

GOOD AGREMENT

Df =500 MHz
Df =450 MHz
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CONCLUSIONS/PERSPECTIVES

PRESENTATION OF A NARROW MICRO-MACHINED
BAND-PASSFILTER

3POLESWITH HIGH REJECTION

DESIGN AND FABRICATION OF A SURFACE
MOUNTABLE MICRO-MACHINED FILTER

EASILITY OF REPORT

GOOD AGREEMENT SIMULATIONSMEASUREMENTS
2POLEFILTER AT 30 GHz

POSSIBILITY TO ACHIEVE COARSER FILTER
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