10020434-1 Agil ent Technol ogi es, Inc. PREVENTI NG CORROSI ON DEGRADATION IN A
FLU D- BASED SWTCH 5 Arthur Fong et al. Background of the Invention Liquid
nmetal mcro switches (LI MVB) have been nade that use a liquid 10 netal, such
as nercury, galliumbearing alloys or other liquid nmetal conpositions, as the
switching fluid. The liquid nmetal may make, break or latch electrical
contacts. JTgedvange the state ofgibhiqeambisges, in@ force is applrFedetel t he
switching fluid, which causes it to change form and nove. Liquid netal
switches rely on the cleanness of the liquid netal for good performance. |If
the liquid netal 15 fornms oxide filns or other types of corrosion product

buil dup within the switch, the proper functioning or performance of the
switch may degrade or PREVENTING:GORROSIONBEGRADAHON de fil m or ot her
corrosion products may increldA RLHD-BASERSWITGH I on of the |iquid netal,

whi ch ngy increase the energy required for 20 the switch to change state.

Fil ms of oxide and other corrosion products may increase the tendency for the
liquid netal to wet to the substrate between switch contacts, thereby

i ncreasi ng undesirable short circuits in the switching operation.

Background of the Invention

Liquid metal micro switches (LIMMS) have been made that use a liquid

10 metal, such as mercury, gallium-bearing alloys or other liquid metal
compositions, as the switching fluid. The liquid metal may make, break or latch
electrical contacts. To change the state of the switch, a force is applied to the
switching fluid, which causes it to change form and move. Liquid metal switches

rely on the cleanness of the liquid metal for good performance. If the liquid metal

15 forms oxide films or other types of corrosion product buildup within the switch,

the proper functioning or performance of the switch may degrade or be inhibited.

For example, the oxide film or other corrosion products may increase the

surface tension of the liquid metal, which may increase the energy required for

20 the switch to change state. Films of oxide and ather corrosion products may
increase the tendency for the liquid metal to wet to the substrate between switch
contacts, thereby increasing undesirable short circuits in the switching operation.

Build up of oxide and other corrosion products may also degrade the ability of the
liquid metal to wet to the switch contacts, and thereby may increase the

25 probability of undesirable open circuits in the switching operation. The build up

of oxide and other corrosion products within the liquid metal switch may also alter



Build up of oxide and other corrosion products may al so degrade the ability of
the liquid nmetal to wet to the switch contacts, and thereby may increase the
25 probability of undesirable open circuits in the switching operation. The
build up of oxide and other corrosion products within the liquid nmetal switch
may also alter 1 10020434-1 Agilent Technol ogies, Inc. Arthur Fong at al. the
effective sigsdoasser t ension of thagilehtrdbrolB@ésine Wi t h i t sel farthgertag BEalt he |1 quid
netal to becone stringy when noved or stretched, and thereby decreasing the
tendency of the liquid nmetal to break cleanly between switch contacts and

pot ent i al | ythe afiedtivg salfacd tension wf the ligRid Mndtalipitbitséif rcgesiagthamliquidfmedali de or
corrosion 5 products may increase the effective viscosity of the liquid netal
| eadi ng t o tsl waweme SWirgghwhper mbiedh wvstretthetk. and therebgsdecrasing dtheave | i qui d
metal that is as free of oxide and other corrosion products as practically
possi bl e i nedetey dfothel lquid Zeetahé¢o dveate cldantye befweeadswideinicontactst @edt s. There
is a need for a nethod to decrease or elimnate the build up of oxide or

ot her corr gptentially eslistrigssHont difcgits.dBokt ap of lavde aresnts f oxide or corrosion
5 products may increase the effective viscosity of the liquid metal leading to slower

switch operation over time.

It is desirable to have liquid metal that is as free of oxide and other

corrosion products as practically possible in order to minimize the above

10 mentioned negative effects. There is a need for a method to decrease or
eliminate the build up of oxide or other corrosion products in liquid metal

switches.



10020434-1 Agil ent Technol ogies, Inc. Sunmary of the Invention Arthur Fong et
at. In one enbodi nent, a nethod for reducing oxides and corrosion products 5
on a switching fluid is disclosed. The nethod includes depositing a sw tching
fluid on a first substrate. The first substrate is nmated to a second
substrate, the first substrate and the second substrate defining therebetween
a cavity hqhghph.1 the sw tchi ngAégiehgiTgehnaI&;@esgaai ty is sizegthirFoad étawv nmovenent
of the switching fluid between first and second states. The switching fluid
is coated with a corrosion 10 inhibitor. 3 10020434-1 Agil ent Technol ogi es,
Inc. Brief Description of the Drawings Arthur Fong et at. A nore conplete
appreciation of this invention, and many of the attendant advantages thereof,
will be readily apparent as tSaemdwarg dfthementiohetter understood by reference
to the follow ng detailed description when considered in conjunction with the
acconpanying drawings in which Iike reference synbols indicate the sane or
sim/lar conponents, wherein:

In one embodiment, a method for reducing oxides and corrosion products

5 on a switching fluid is disclosed. The method includes depositing a switching
fluid on a first substrate. The first substrate is mated to a second substrate, the
first substrate and the secand substrate defining therebetween a cavity holding
the switching fluid. The cavity is sized to allow movement of the switching fluid

between first and second states. The switching fluid is coated with a corrosion

10 inhibitor.



FIG 1 illustrates a plan view of a first exenplary enbodinent of a fluid 10
based switch; FIG 2 illustrates an elevation of the switch shown in FIG 1,
FIG 3 illustrates an exenplary nmethod that nay be used to produce the 15
fluid-bases switch of FIGS. | and 2; FIG 4 illustrates a perspective view of
an exenpl ary enbodi ment of a swi tch i ncl udi ng an oxide or corrosion inhibitor
in a fluidi®aged1switch; and 20Ad#nETedbndlddlesdne at es a per SPREFPIES 7 ew of
anot her exenpl ary embodi ment of a switch incl udi ng an oxi de or corrosion
inhibitor in a fluid based SWI tch. 4 10020434-1 A il ent Technol ogi es, Inc.
Arthur Fong et al. Detail a d2illustrate a
fluid-based switch such as a LI MVB. The swi tch 5 100 includes a sw tching
fluid cavity 104, a pair of actuating fluid cavities 102, 106, and a pair of
cavities 108, 110 tha i n fluid
cavities 102, 106 tlc%‘ O?Q%%%quﬁﬁbﬂalq@ch\%{g ﬂ?%ﬂ Eﬁ?srﬁgeé\*/laﬁs:trguﬁ\ed t hat
more or femwhaadmmg&s/thﬁeeﬁowkdelrﬁad'h/easmr@@thasIﬂ@? @M?@m?%e pair of
act uatl i d Spd-0R a C i 08, 110 may
ééttéa Br?&\f'ét‘inlbﬁgiﬁ% e[ruac[ﬁe dtfhP fJ Wn 9@&%% & n Nd)ﬁ el

10 be repl y as e connecting
cavity. considered in conjunctnon with the accompanylng drawmgs |n which like

reference symbols indicate the same or similar components, wherein:

FIG. 1 illustrates a plan view of a first exemplary embodiment of a fluid-

10 based switch;
FIG. 2 illustrates an elevation of the switch shown in FIG. 1;

FIG. 3 illustrates an exemplary method that may be used to produce the

15 fluid-bases switch of FIGS. 1 and 2;

FIG. 4 illustrates a perspective view of an exemplary embodiment of a

switch including an oxide or corrosion inhibitor in a fluid based switch; and

20 FIG. 5 illustrates a perspective view of another exemplary embodiment of

a switch including an oxide or corrosion inhibitor in a fluid based switch.



As illustrated by FIG 3, the swtch 100 nay be produced by depositing 305 a
switching fluid 118 on a plurality of contacts 112-116 on a first substrate
103. In one enbodinent, the switching fluid nmay be a liquid nmetal, such as 15
mercury or alloys that contain gallium As will be described in further detail
bel ow, the switching fluid 118 nmay be used to nake and break contact between

the contactgoddkg.q 114, 116. In gfedirt@rdiles, bodi ment, takmurswigtething fluid
may be deposited on a plurality of wettable pads and may be used to open and

bl ock [light paths. Although the switch illustrated in FIG 2 includes three
contacts, it 20 should be appreciated that alternate enbodi nents may have a
different nunber of contacts. 5 10020434-1 Agil ent Technol ogies, Inc. Arthur
Fong et al. Next, Liquid corroshetailed Desctiptiod30 i s di spensed onto the liquid
metal drops in operation 310. Then, the first substrate 103 is mated 315 to a
second substrate 101 so that a cavity holding the swtching fluid 118 is

defi ned between the two substrates. The cavity is sized to allow novenent of

the swtching ffjged 15anjdlé3|IlQ§tFaYt€%rﬂufd b&dedanitch s0emds atlavms. Theswitet | ng may be
done before, during or after the process of mating the substrates. The
coat i ngs st ¢fg MMYudE a switching fluid cavity 104, a pair of actuating fluid cavities 102,

106, and a pair of cavities 108, 110 that connect corresponding ones of the

actuating fluid cavities 102, 106 to the switching fluid cavity 104. It is envisioned

that more or fewer channels may be formed in the switch. For example, the pair

of actuating fluid cavities 102, 106 and pair of connecting cavities 108, 110 may

10  be replaced by a single actuating fluid cavity and single connecting cavity.

As illustrated by FIG. 3, the switch 100 may be produced by depositing

305 a switching fluid 118 on a plurality of contacts 112-116 on a first substrate

103. In one embodiment, the switching fluid may be a liquid metal, such as

15 mercury or alloys that contain gallium. As will be described in further detail
below, the switching fluid 118 may be used to make and break contact between

the contacts 112, 114, 116. In an alternate embodiment, the switching fluid may

be deposited on a plurality of wettable pads and may be used to open and block

light paths. Although the switch illustrated in FIG. 2 includes three contacts, it
20 should be appreciated that alternate embodiments may have a different number

of contacts.



acconpl i shed by dispensing or jetting (simlar to the jetting of inkjet
drops). The nmating step nay be acconplished by any known neans, such as

| am nation or wafer-to-wafer bonding. 10 The |iquid corrosion inhibitor 130
may be used to help reduce or prevent oxides fromformng on the swtching
fluid. By way of exanple, when nercury is used as the switching fluid, the
| i qui d cor newb4Ea-1i nhi bi tor may gsgedt Tedheoisgissfiace of  the lAnfutiFangetaal 118 and

may be an oily substance that is substantially inert with 15 mldly chemcally
reducing properties. The inert oily properties nmay pronote c_oatig& the liquid
netal surface 1Nextsdiquichicogasienushibiber 630 Ve disgensed ostec fhealquidyygtah, are
substantially prevented fromcontact with the liquid netal 118. The chem cal
reduci ng pdmperiniaperatiop 318dTbenciherfost subspratediQd is, meteghd Wstorisgeandf t he
liquid netal, back to their elenental form which is particularly inportant
when 20 usbsulgstatd 110t soehatlascavity doidireg thel switchingaluid miB &l definedfhetwedr swi t chi ng
nmetal 118. By way of exanple only, one possible liquid corrosion inhibitor may
be Cortec Wel wdbSibstrateisc Thescavitpiosired taajowrmoveienbof theiswitchingifliid ors i n
l'ight mneral 6 10020434-1 Agilent Technol ogies, Inc. Arthur Fong et at.
5 118 between first and second states. = The coating may be done before, during
or after the process of mating the substrates. The coating step may be
accomplished by dispensing or jetting (similar to the jetting of inkjet drops). The
mating step may be accomplished by any known means, such as lamination or
wafer-to-wafer bonding.
10
The liquid corrosion inhibitor 130 may be used to help reduce or prevent
oxides from forming on the switching fluid. By way of example, when mercury is
used as the switching fluid, the liquid corrosion inhibitor may coat the surface of
the liquid metal 118 and may be an oily substance that is substantially inert with
15  mildly chemically reducing properties. The inert oily properties may promote
coating the liquid metal surface 118 so that gaseous corrosive agents, such as
oxygen, are substantially prevented from contact with the liquid metal 118. The
chemical reducing properties may reduce corrosion products, such as oxides of

the liquid metal, back to their elemental form, which is particularly important when

20 using active metals, such as gallium-bearing alloys for the switching metal 118.

By way of example only, one possible liquid corrosion inhibitor may be

Cortec VCI-369", which is a proprietary mix of corrosion inhibitors in light mineral



oil that has relatively good resistance to high tenperature. Qther corrosion
I nhi bitors may be used, such as "Cortec VCl-327", which is a proprietary m x
of corrosion inhibitors in mneral spirits. Both "Cortec VCl -369" and "Cortec
VCl - 327" are proprietary products of Cortec Corporation, having a corporate
5 headquarters located at Saint Paul, M\ The functioning of a switch

accordi ng {R.Q8%,embodi nent camfg: TKRicks @l W th ref er amaersmebliG. 4. The
switch 400 conprises a first substrate 02 and a second substrate 404 mated
toget her. The substrates 402 and 404 10 define between them a nunber of
cavities 46Ftha08s eslativehd gobu pesistdnoe tthihigh derapenaturer eOliert ¢rsTasiBN ties are a
plurality of electrodes 412, 414, 416. A swtching fluid 418 (e.g., a
conduct i Veinhibfteistmapbal useds buasasitCartacyYCha2, whichiis a prpriefann®iecbf t he
cavities serves to open and close at least a pair of the plurality of

el ect r odescdeRichlBhibitofERPAMREaltspirftor Geth tOatecaVEl-3p91 ardl “Corteh¥Ciwi t chi ng
fluid 15 418. An actuating fluid 420 (e.g., an inert gas or liquid) held

Wit hin onezg» fiethWe préticld &F Ber¥ESChortiphy Having @r wespdratet he
SW t chi nge?%i %ipé?gllen I?ﬁl}ep?en‘oodi ment of th'(ep switch 40(%1‘,c the forces applied

to theg‘(’)"i.ﬁ%ygﬂgrterfsllb’éﬂe&éﬁséiﬁﬁ”édl, fiNom pressure changes in the actuating

fluid pressure 20 changes in the actuating fluid 420 inpart pressure
changes to the switching fluid 418, and thereby cause the switching fluid 418
to change form nove, part, etc.

The functioning of a switch according to one embodiment can be

explained with reference to FIG. 4. The switch 400 comprises a first substrate

402 and a second substrate 404 mated together. The substrates 402 and 404

10 define between them a number of cavities 406, 408, and 410. Exposed within
one or more of the cavities are a plurality of electrodes 412, 414, 416. A
switching fluid 418 (e.g., a conductive liquid metal such as mercury) held within

one or more of the cavities serves to open and close at least a pair of the plurality

of electrodes 412-416 in response to forces that are applied to the switching fluid

15 418. An actuating fluid 420 (e.g., an inert gas or liquid) held within one or more

of the cavities serves to apply the forces to the switching fiuid 418.

In one embodiment of the switch 400, the forces applied to the switching

fluid 418 result from pressure changes in the actuating fluid 420. The pressure

20 changes in the actuating fluid 420 impart pressure changes to the switching fluid
418, and thereby cause the switching fluid 418 to change form, move, part, etc.

In FIG. 4, the pressure of the actuating fluid 420 held in cavity 406 applies a force

to part the switching fluid 418 as illustrated. In this state, the rightmost pair of



In FIG 4, the pressure of the actuating fluid 420 held i
a force to part the swwtching fluid 418 as illustrated.
rightmost pair of 7 10020434-1 Agilent Technol ogies, Inc.

n cavity 406 applies
In this state, the
Arthur Fong et al.

el ectrodes 414, 416 of the switch 400 are coupled to one another. If the
pressure of the actuating fluid 420 held in cavity 406 is relieved, and the
pressure afozbde-1act uati ng f |l ui Abildi2Pedhadiagiesrinccavi ty 410 Aghirfiengeiged, the

switching fluid 418 can be forced to part and nerge so t

hat el ectrodes 414

and 416 are decoupled 5 and electrodes 412 and 414 are c‘ﬁagl eg By way of
d Eiﬂé%e

exanpl e, pelestiodes dndndd8 ofnthenawitett 48P 3G FquRled MO Re3"

"a d by neans

of heating the actuating fluid 420, or by neans of.  piezoelectric punping. The
i AV APOS PalgvRS e

former is eeessuiendhe actuating fd 429 held

BPEESYRnt i t | ed

"Electrical Contact Breaker Switch, Integrated Electrical,, nt Br eaker
P frung ALiEs]e

Swi t ch, andf tecantudtingl flughA2@ belddnicewity At Inegased. the W'
I ncorporated by reference for all that it discloses. The

| atter i s described

in US. Patambe/Appeddapadrangenerge sothat elestsqdesotidoand dl§iare @eeruPl®bng fil ed
May 2, 2002 and entitled "A Piezoelectrically Actuated Liquid Metal Switch",

whi ch i 5 1andkketrodesns thamdt €64 &g qoepledence for all that i
t he above

t discloses. Although

By way of example, pressure changes in the actuating fluid 420 may be

achieved by means of heating the actuating fluid 420, or by means of

piezoelectric pumping. The former is described in U.S. Patent #6,323,447 of

10 Kondoh et al. entitled “Electrical Contact Breaker Switch, Integrated Electrical

Contact Breaker Switch, and Electrical Contact Switching Method”, which is

hereby incorporated by reference for all that it discloses. The latter is described

in U.S. Patent Application Serial No. 10/137,691 of Marvin Glenn Wong filed May

2, 2002 and entitled “A Piezoelectrically Actuated Liquid Metal Switch”, which is

15 also incorporated by reference for all that it discloses. Although the above

referenced patent and patent application disclose the movement of a switching

fluid by means of dual push/pull actuating fluid cavities, a single push/pull

actuating fluid cavity might suffice if significant enough push/pull pressure

changes could be imparted to a switching fluid from such a cavity. Additional

20 details concerning the construction and operation of a switch such

as that which

is illustrated in FIG. 4 may be found in the afore-mentioned patent of Kondoh.



ref erenced patent and patent application disclose the novenent of a sw tching
fluid by nmeans of dual push/pull actuating fluid cavities, a single push/pull
actuating fluid cavity mght suffice if significant enough push/pull pressure
changes could be inparted to a swwtching fluid fromsuch a cavity. Additional
20 details concerning the construction and operation of a swtch such as that
whi ch is itbd2oe¥riat ed in FI G 4Agiest Teehnblogiesding.n t he af or edrenfonasiel pat ent of
Kondoh. 8 10020434-1 Agilent Technologies, Inc. Arthur Fong et al. Switch 400
further includes corrosion inhibitor 422 (e.g., Cortec VCl-369 Cortec
VGl -327) coat i n§wieh ¢#0Rifugharl lplkdes omasien ihiifer A24i(6 9. Aarteq HChiao
enbodi ment, corrosion inhibitor 422 may be used to coat switchjng fluid 418
and hel pi A Q%tesr\é(}bmnc@?aﬂﬂgi%tCH@Qn{léd 418 withiadae W%ﬂﬁopor‘?‘i g@e on
switching fluid 5 418. The switching fluid 418 is able to switch even with the
corrosi on emtiodiment, caremsianighibiter 43 maypagsed te aoat savitchipg fuich4188nd he surface
tension of the swtching fluid being able push the corrosion inhibitor
coati ng ouhelpingt theprawgnt corrvsive agenth @ndprpdusts framdformiag winstehing fiyid t he
corrosion inhibitor being | ow enough to not pose a detrinent when "opening”
t he swi §ch418.0 The switching fluid 418 is able to switch even with the corrosion inhibitor

coating the switching fluid 118, by means of the surface tension of the switching

fluid being able push the corrosion inhibitor coating out of the way to “close the

switch” and the viscosity of the corrosion inhibitor being low enough to not pose a
detriment when “opening” the switch.
10
A second exemplary embodiment of the functioning of a switch 500 will
now be described with reference to FIG. 5. The switch 500 comprises a
substrate 502 and a second substrate 504 mated together. The substrates 502
and 504 define between them a number of cavities 506, 508, 510. Exposed
15  within one or more of the cavities are a plurality of weftable pads 512-516. A
switching fluid 518 (e.g., a liquid metal such as mercury) is wettable to the pads
512-516 and is held within one or more of the cavities. The switching fiuid 518
serves to open and block light paths 522/524, 526/528 through one or more of
the cavities, in response to forces that are applied to the switching fluid 518.

20
By way of example, the light paths may be defined by waveguides 522-
528 that are aligned with translucent windows in the cavity 508 holding the

switching fluid. Blocking of the light paths 522/524, 526/528 may be achieved by



A second exenpl ary enbodi ment of the functioning of a switch 500 will now be
described with reference to FIG 5. The switch 500 conprises a substrate 502
and a second substrate 504 nated together. The substrates 502 and 504 define
bet ween them a nunber of cavities 506, 508, 510. Exposed 15 within one or nore
of the cavities are a plurality of wettable pads 512-516. A switching fluid
518 (e.g., 1602b431qui d netal such agleriEsdhndlages)isc.wet t abl e t dthitdopeetal. 512- 516
and is held within one or nore of the cavities. The switching fluid 518
serves to open and bl ock |ight paths 522/524, 526/528 throu%h one or nore of
the caviti estueiof the spitasiag floid 51& being lnpagee.e Adpastiating BHid F20s@ S cBing f1uid
518. 20 By way of exanple, the light paths may be defined by wavegui des 522-
528 that airerbgasynetquid) heltdrwithin goemr mpnedefibe Gavities seavas: P serly Ng‘F ding the
switching fluid. Blocking of the |light paths 522/524, 526/528 may be achi eved
by 9 10020#8desltoAbe kwitchifgfid®18gi es, Inc. Arthur Fong et al. virtue of the
swtching fluid 518 bei ng opaque. An actuating fluid 520 (e.g., an inert gas
or liquid) held within one or nore of the cavities serves to apply the forces
to the swtching fluid 518.

5 Switch 500 additionally includes corrosion inhibitor 530 (e.g., Cortec VCI-

369 or Cortec VCI-327), coating switching fluid 518 within the cavity 508.
Corrosion inhibitor 530 may be used to coat switching liquid 518 and prevent
corrosion products from forming on the surface of switching liquid 518. Corrosion
inhibitor 530 may be transparent, translucent or permit light to pass though it, so

10  as not to interfere with the switching means of this embodiment.

The carrosion inhibitor 530 may be deposited on the liquid metal 518 by

means of dispensing or jetting similar to inkjet jetting of droplets.

15 Additional details concerning the construction and operation of a switch
such as that which is illustrated in FIG. 5 may be found in the aforementioned

patent of Kondoh et al., and patent application of Marvin Wong.

The corrosion inhibitor may fill the cavity or merely coat the surface of the

20  liquid metal switch.

While illustrative and presently preferred embodiments of the invention

have been described in detail herein, it is to be understood that the inventive

10



5 Switch 500 additionally includes corrosion inhibitor 530 (e.g., Cortec VC -
369 or Cortec VC -327), coating switching fluid 518 within the cavity 508.
Corrosion inhibitor 530 may be used to coat switching liquid 518 and prevent
corrosion products fromformng on the surface of switching Iiquid 518.
Corrosion inhibitor 530 may be transparent, translucent or permt light to
pass thoughoozo434sio 10 as not t AgilemiTeshhaogieswing.h t he swi t Arhyrgoraigs of this
enbodi ment. The corrosion inhibitor 530 may be deposited on the liquid netal
518 by neans of dispensing or jetting simlar to inkjet jetting of droplets.
15 Addi ti osahcepés aidysbe: otheawine rvgrieusly @mb@ﬂ'ﬁdc&ﬂdo?f"alﬁﬁe%péjhﬁtQRPﬁ"G? da switch

such as that which is illustrated in FIG 5 may be found in the aforenentioned
pat ent of Kend®hbreeintarded tae goastued @ppcluégﬁp@hV%Tat'F?ﬂ?v\ﬁ’ﬁe%ﬁ"g""“F‘h‘é corrosion
inhibitor may fill the cavity or nerely coat the surface of the 20 liquid

met al swi t bpthepwidreari.| | ustrati ve and presently preferred enbodi nents of the
i nvention have been described in detail herein, it is to be understood that
the inventive 10 10020434-1 Agilent Technol ogies, Inc. Arthur Fong et al.
concepts may be otherw se variously enbodi ed and enpl oyed. The appended

11



clainms are intended to be construed to include such variations, except as
limted by the prior art. 11 10020434-1 Agilent Technol ogies, Inc. CLAI M5
What is clainmed is: Arthur Fong et al. 1. A nethod, conprising: 2 depositing a
switching fluid with a surface area on a first substrate; coating the surface
area of the swtching fluid with a corrosion inhibitor; 4 and mating the first
substrate jgogssecond substrat eagidnibeechidicgles, 3nedst r at e and Attine Forg eseicond
substrate defining therebetween a cavity holding the switching fluid, the
cavity being sized to allow novenent of the switching fluid between first and
8 second states. 2. The nethod of cChAlMS, wherein the corrosion inhibitor
conprises an inert oily 2 substance. 3. The nethod of claim1, wherein the
corrosi on \WHat Bid&mearpri ses a chemcal 2 reducing substance.

1. A method, comprising:
2 depositing a switching fluid with a surface area on a first substrate;

coating the surface area of the switching fluid with a corrosion inhibitor;

4 and

mating the first substrate to a second substrate, the first substrate and the
6 second substrate defining therebetween a cavity holding the switching fluid, the

cavity being sized to allow movement of the switching fluid between first and

8 second states.

2. The method of claim 1, wherein the corrosion inhibitor comprises an inert oily

2 substance.

3. The method of claim 1, wherein the corrosion inhibitor comprises a chemical

2 reducing substance.

4. The method of claim 1, wherein the comrosion inhibitor comprises Cortec VCi-

2 369.

12



4. The method of claim1l, wherein the corrosion inhibitor conprises Cortec VC
2 369. 12 10020434-1 Agilent Technologies, Inc. Arthur Fong et al. 5. The

nmet hod of claim 1, wherein the corrosion inhibitor conprises Cortec VC 2 327.
6. The switch of claim1, wherein the switch is a liquid nmetal switch. 7. The
switch of claim1, wherein the switching fluid conprises nercury. 8. The
switch of g¢doadamu-1, wherei n t he mpent Dheigies fricbi t or conpr AdwsFeagetplert oil 2
and a chem cal reducer. 9. The switch of claim1l, wherein the switching fluid
conprises a galliumalloy. 10. The switch of claim9, where t corrosion

i nhi bi t or soﬁpeinmsodaofclaim,vmareiatm]@pransmeﬁhlémrmﬁ@ﬁﬁg?%'ﬁst Aice. 11. A
swtch conprising: 2 first and second mated substrates defining therebetween
at | easg pgztrions of a nunber of cavities; 4 a plurality of electrodes
exposed within one or nore of the cavities; a swtching fluid, held within a
first one of the cavities, that serves to open

6. The switch of claim 1, wherein the switch is a liquid metal switch.
7. The switch of claim 1, wherein the switching fluid comprises mercury.

8. The switch of claim 7, wherein the corrosion inhibitor comprises an inert oil

2 and a chemical reducer.
9. The switch of claim 1, wherein the switching fluid comprises a gallium alloy.

10. The switch of claim 9, where the corrosion inhibitor comprises an inert oil

2 and a chemical reducing substance.

11. A switch comprising:
2 first and second mated substrates defining therebetween at least portions
of a number of cavities;
4 a plurality of electrodes exposed within one or more of the cavities;
a switching fluid, held within a first one of the cavities, that serves to open
6 and close at least a pair of the plurality of electrodes in response to forces that

are applied to the switching fluid;

13



6 and close at least a pair of the plurality of electrodes in response to
forces that are applied to the switching fluid; 13 10020434-1 Agil ent

Technol ogies, Inc. Arthur Fong et al. 8 a corrosion inhibitor coating the
switching fluid; and an actuating fluid, held within one or nore of the
cavities, that applies the 10 forces to said switching fluid. 12. The sw tch
of -cl ai m 1{pg0M3gH€i n the corr osadient Téthhdiglesyinconpr i ses aAthuéengebdll 2 and a
chem cal reducer. 13. The switch of claim 11, wherein the corrosion inhibitor
conprises Cortec 2 VCI-369. 14. The switch of claim 11, wherein the corrosion
i nhi bi tor conpra eersosiaT inbibitdr &@iting #1e switching gt @®d conprising: 2 first and
second mat ed substrates defining therebetween at |east Rgrtio_ns of a nunber
of cavities; 4 gn atuatirg fluid,dfeldwithinohe opause ekibecawitian.it tenpies e nore of the
cavities; a switching fluid, wettable to said pads and held within one or nore

of thejg forces to said switching fluid.

12. The switch of claim 11, wherein the corrosion inhibitor comprises an inert oil

2  and a chemical reducer.

13. The switch of claim 11, wherein the corrosion inhibitor comprises Cortec

2 VCI-369.

14. The switch of claim 11, wherein the corrosion inhibitor comprises Cortec

2 VCI-327.

15. A switch comprising:
2 first and second mated substrates defining therebetween at least portions
of a number of cavities;
4 a plurality of wettable pads exposed within one or more of the cavities;
a switching fluid, wettable to said pads and held within one or more of the
6 cavities, that serves to open and block light paths through one or more of the
cavities in response to forces that are applied to the switching fluid;

8 a corrosion inhibitor coating the switching fluid; and

an actuating fluid, held within one or more of the cavities, that applies the

10 forces to said switching fluid.

14



6 cavities, that serves to open and bl ock |ight paths through one or nore of
the cavities in response to forces that are applied to the swtching fluid; 8
a corrosion inhibitor coating the switching fluid; and an actuating fl uid,
held within one or nore of the cavities, that applies the 10 forces to said
switching fluid. 14 10020434-1 Agilent Technol ogies, Inc. Arthur Fong et al.

16. The sw BEJ&«?&FOMi ng to cl akﬁ?e&ﬁ'ecqm&fi | Rc.t he corr osiQiud Fohd 64 d1.0r
a e re

conpri ses f inert oil and a chem ca ucer. 17. The switch according to
claim 15, wherein the corrosion inhibitor conprises 2 Cortec VCl-369. 18. The
switch according to claim15, wherein the corrosion inhibitor conprises 2
Cortec VC -327. 15 '

16. The switch according to claim 15, wherein the corrasion inhibitor comprises

2 aninert oil and a chemical reducer.

17. The switch according to claim 15, wherein the corrosion inhibitor comprises

2 Cortec VCI-369.

18. The switch according to claim 15, wherein the corrosion inhibitor comprises

2  Cortec VCI-327.
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