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Error Message

Coventon®are cannot locate avalid license to proceed. Please contact vour IT Manager.
mMote that most license errors can be resolved by reading the license sener log file.

For further information, please read "Manadging Coventotare License Daemons”

inn the Troubleshooting section of the Installation instructions guide

ar wisit httpihaessse coventor.comimemsrisupportilicense_troubleshooting. html
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Licensing gtratl

@sed number of users alreacy reacheD

Feallre Mo

License path: 54000@solder.colorado.edu;

FLEXnet Licensing error-4,132

For further information, refer to the FLEXnet Licensing documentation,
available at "wwhwy acresso.com'.
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Bad Connection

L -—

wpwwm@m
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& C:\Users~leeycy
v i “WC:sUserssleeyc>

Jhnﬁcub' . hnugl F L MC:sUsers-leeyc >
ClC:~Userssleeycr

C:vlUzerssleeyc>
C:xUserssleeyc>
C=~lUszsers~leeyc’
C:vUsers~leeyc>
C:sllserssleeyc>
C=~lUsers~leeyc’
TC=~Users~leeyc>
IEEE.pdf ;. MasterHe| [C=~Users~leeyc’
b - Shortel [G2sUserssleeyc

C:wUserssleeyc2ping solder.colorado.edu

Chrome Ly

gsolder.colorado.edu [128.138.75.1341 with 32 hytes of data:
timed out.
timed out.
timed out.
timed out.

Ping statistics for 128.138.75.134:
Packets: Sent = 4, Received = B, Lost = 4 {188x loss>.
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Good Connection
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g Microsoft Windows [Version 6.1.76811]
Skype Copyright <c> 2807 Microsoft Corporation. All rights reserved.

C:xUszserssleeyc*ping solder.colorado.edu

Pinging solder.colorado.edu [128.138.75.1341 with 32 bhytes of data:
Reply from 128.138.75.134: bytes=32 time=23mz TTL=123

. Reply from 128.138.75.134: bytes=32 time=16ms TTL=123

0% Reply from 128.138.75.134: bytes=32 time=15ms TTL=123

Reply from 128.138.75.134: bhytes=32 time=84ms TTL=123

Ping statistics for 128.138.75.134:

Packets: Sent = 4, Received = 4, Lost = @ (8% loss»,
Approximate rowund trip times in milli-—seconds:

Hinimum = 15ms, Maximum = B4ms,. Average = 34dms

Allway Sync  PastorHe
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e Check't
good, c

Solutions

ne error message. If the connection is not
neck your VPN connection using

ping so

der.colorado.edu.

e |f your connection to solder.colorado.edu is good,
and you receive the error message as shown, you
may have the licensing problem again. Email
leeyc@colorado.edu or call (303)492-3393 and you

will reach my cell phone.

e YC will re-start the solder.colorado.edu PC in the
DLC office.
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Deposition

Planar Fill

Stacked

SCF =1
Conformal Shell

SCF: Surface Conformality Factor

SCF=0.5




Polyl-to-Poly2-\ia Unexpected




Revised Process File with Off

111111

P12via

0 |Base Substrate| SILICON 200 | Mblue |GND

1 |Depostt|Stacked Mitrice | SI3R 0f Cyan [

2 |Deposit|Stacked FalyD  |POLYSILICON |05 white |
3 |Btch  |Front, LastL.. S cyan pov0 +| 05| 00 | 00

4  |Deposit|Conformal Oxide1 1 |PSG 1.25 M biue

5 |Btch  |Frort, LastL... . i white |anchort  -| 125 | 00 00

§ |Etch  |Frort, LastL.. m M biue anchorz - 125 00 0.0

7  |Depost|Conformal  |Oxide1_2|PSG 075 aran.. [
§ |Etch  |Front, LastL.. : i oran..|dimple - | 075 00 0.0

9 |[Etch |Front, LastL..| vello.. anchaor - 0¥s | 00 0.0

10 |Etch  |Front, Last L. B gray |anchaor2 - 0¥s | 00 0.0

11 |Deposit| Conformal yello..
12 |Etch  |Front, LastL... ; light.... | oty vl =2 o 0.0

13 |Btch  |Front, LastL..| i Mred  holet [zt o 0.0

14 |Etch  |Front, LastL... m pink  |anchar2 - | 20 | 00 0.0

15 |Depost|Conformal  |Owide2  |PSG nsls ) W oey SRR S
16 |Etch  |Front, LastL.. it i m 0.0

17 |Btch  |Front, LastL .. e i Mmag.janchor2 | 075| 00 | 00

18 |Depost|Conformal  [Poly2 | POLYSILICON 1.5 e
19 |Eteh  |Front, LastL... cyan | poky2 +| 15| oo 00

20 |Etch  |Front, LastL.. white |hole2 o e

21  |Deposit|Conformal  |Metal  |GOLD 05 (s.) M red
22 |Btch  |Front, LastL.. S Mblue |metsl +| 05| oo | 00

23 |Sacri... i PSG . 5 Rl

111111

10




Polyl=Poly2=P12via=Metal
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A STRESS-TOLERANT
TEMPERATURE-STABLE RF MEMS
SWITCHED
CAPACITOR

|. Reinesl, B. Pillans2, and G.M. Rebeizl
1University of California San Diego, La Jolla,
California, USA
2Raytheon Systems Co. Dallas, Texas, USA
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Ficure 1: Circular MEMS switched capacitor, (top)
lavout, (bottom) cross-section. 15



Table 1: Mechanical parameters
capacitor.

of the switched

Parameter Value
Effective area: A (um”) 13923
Beam radis: ry, (1m) 97
Electrode radius: .. (pum) G0
Spring width: w, (um) 10
Cutout width: w, (um) 5
Beam height: g, (nm) 3.5
Spring constant': k (N/m) 8.46
Pull-down voltage: V, (V) 25.9
Resonant frequency’: f, (kHz) 123

1. - - :
simulated using CoventorWare assuming G,..= 60 MPa
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varving m—phme j Eﬂdfmf stress.

The spring constant of fixed-fixed beams 1s given by
Kiotat = k17k>. where the k; portion 1s due to the stiffness of
the bridge which 1s determined by material characteristics
such as Young’s modulus and the moment of inertia. The
k, portion 1s due to residual biaxial stress in the beam and
is controlled by the fabrication process. A symumetric
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Figure 3: Simulated circular beam stiffness and maximum
initial beam displacement (o,,, = 60 MPa, O.ppae= 0
ppm/°C).
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Figure 4: Simulated circular beam stiffness and ratio of
k-/k; for a varving vertical stress eradient.

The switched capacitor was also simulated wversus
varying vertical stress gradients. To approximate a stress
gradient in Coventorware, the beam was divided into two
equal-thickness layers that were assigned different
average in-plane stress values while keeping the total 19
average beam stress fixed at 60 MPa. As shown in Fig. 4.
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Figure 5: Simulated circular beam stiffness and maximum

initial displacement (A0g. = 20 MPa/um, Ospstae= 0
ppm/°C).
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Ficure 8: Measured pull-in voltage vs. temperature for

both circular and standard switched capacitors fiom 2

wafer lofs. 21
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Figure 9: Up-state insertion loss of the switched capacitor
Jrom -5 °C'to 95 °C (Cryigee=35.53 fF +/- 2.5 fF).
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Figure 12: Measured release voltage as a function of
continuous RF power at 14 GH:.
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Figure 13: Switching speed and resonance frequency
measurement setup (top), and measured switching speed

from up-to-down state (bottom). o
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Figure 14: Measured mechanical resonance frequency of
the circular switched capacitor.
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