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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTONAT SEATTLE

RAAD TECHNOLOGIES, INC ,

Plainuiff, COMPLAINT FOR
DECLARATORY JUDGMENT
V

PACIFIC AEROSPACE & ELECTRONICS, Jury Trial Demanded

INC,
Defendant

Plaintiff, RAAD Technologies, Inc, by and through 1ts undersigned counsel hereby

alleges
L PARTIES

1 Plaintiff RAAD Technologies, Inc ("RAAD Tech"), 15 a Washington
corporation with 1its principal place of business in Wenatchee, Washington

2 Defendant, Pacific Aerospace & Electronics, Inc ("Pacific"), 1s, upon
information and belief, a Washington corporation with 1ts principal place of busmess in
Wenatchee, Washington

1L JURISDICTION AND VENUE
3 This Court has junisdiction over this matter pursuant to 28 US C § 2201(a)

(declaratory judgment) and under 28 U S C § 1338(a) (patent infringement) Venue 1s proper

COMPLAINT FOR DECLARATORY JANYCE LYNN FINK, EsqQ , PLLC

JUDGMENT - 1
4415 - 28™ PLACE WEST, STE 100
O R , G ' N A L SEATTLE, WASHINGTON 98199
TELEPHONE 206 282 0115 | Fax 206 281 8332
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n this district under 28 U S C § 1391(c) 1n that Defendant conducts business and 1s subject to
personal jurisdiction within this district
III. FACTS

4 Defendant Pacific 18 an engineering and manufacturing company engaged n
the design and production of certain electronic assemblies, mcluding hermetically-sealed
electronic housings and couplings

5. Plamtiff RAAD Tech designs and manufactures products that compete with
those designed and manufactured by Defendant Pacific Specifically, RAAD Tech designs
and manufactures electronic assemblies employing a "Micro-D connector."

6 Defendant Pacific has accused products designed and manufactured by
Plamntiff RAAD Tech of nfiinging a number of Pacific’'s patents Specifically, Pacific
accuses RAAD Tech of infringing Claim 1 and others of U § Patent No 5,298,683 ("the '683
patent") by RAAD's alleged offer to sell its electronic assemblies employing a Micro-D
connector A true and accurate copy of the '683 patent 1s attached hereto as Exhibit A

7 On or about January 7, 2003, and January 10, 2003, Pacific demanded
evidence that RAAD Tech's electronic assemblies employing a Micro-D connector did not
infringe the '683 patent If sufficient evidence of non-infringement was not provided, Pacific
threatened mmmediate legal action On or about February 7, 2003, RAAD Tech provided
evidence that 1ts electronic assemblies employing a Micro-D connector did not infringe any
claim of the '683 Patent True and accurate copies of the referenced letters dated January 7,
2003 and January 10, 2003 are attached hereto as Exhibit B

8 Despite RAAD Tech's evidence of non-infringement, Pacific once agamn
threatened litigation unless RAAD agreed to cease and desist the alleged sales and
manufacturing

9 Defendant Pacific's repeated demands that RAAD Tech cease and desist from

making, using or selling the above-referenced electronic assemblies employing a Micre-D

COMPLAINT FOR DECLARATORY JANYCE LYNN FINk, EsQ , PLLC

JUDGMENT - 2
4415 — 28™ PLACE WEST, STE 100
SEATTLE, WASHINGTON 98199
TELEPHONE 206 282 0115 FAX 206 281 8332
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connector and Pacific's repeated threats of suit based upon alleged mfringement of the '683
patent give rise to an actual case and controversy for purposes of 28 U S C § 2201(a)

10.  RAAD Tech's electronic assemblies employing a Micro-D connector do not
infringe any claim of the '683 patent

IV. CAUSE OF ACTION: DECLARATORY JUDGMENT OF
NON-INFRINGEMENT AND/OR INVALIDITY

11 Plaintiff RAAD Tech realleges paragraphs 1 through 10 as if fully set forth
herein

12.  Based upon the facts alleged above, Plaintiff RAAD Tech 1s entitled to a
declaratory judgment that the above-referenced accused product does not infringe any claim
of the '683 patent either literally or by way of the doctrine of equivalents and/or that the '683
patent 18 mnvalid and/or unenforceable as against Plamtiff RAAIY Tech

V. PRAYER FOR RELIEF

Wherefore, having asserted a cause of action against Defendant Pacific for declaratory
relief, Plamntiff RAAD Tech prays

1 For entry of declaratory judgment that Plamtiff RAAD Technologies, Inc's
electronic assemblies employing a Micro-D connector do not infringe any claim of US
Patent No. 5,928,683, either literally or by way of the doctrine of equivalents,

2 For entry of declaratory judgment that US Patent No 5,928,683 1s invalid
and/or unenforceable against Plamntiff RAAD Technologies, Inc,

3 For an award of attorneys' fees and costs of suit agamst Defendant Pacific
Aerospace & Electronics, Inc , and
M
1
i
i
i

COMPLAINT FOR DECLARATORY
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4 For such other and further relief as the Court deems appropriate

Dated this 18th day of February, 2003

COMPLAINT FOR DECLARATORY
JUDGMENT - 4

/Ollfl‘? 2 {‘U\)L (w,.l.wﬁ&—

Janyce Lynn Fink, Esq "¢
4415 - 28th Place West
Surte 100

Seattle, Washington 98199
(206) 282-0115

By

CHRISTENSEN O'CONNOR
JOHNSON KINDNESS#Le

Il Ao

F Ross Boundy, WSBA No 403
Steven V Gibbons, WSBA No 14,028
Mark P Walters, WSBA No 30,819
Attorney for Plaintiff RAAD
Technologies, Inc

JANYCE LYNN FINK, Eso , PLLC

4415 — 28™ PLACE WEST, STE 100
SEATTLE, WASHINGTON 98199
TELEPHONE 206 282 0115 | FAx 206 281 8332
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{57 ABSTRACT

Connectors are ptovided which afford a substantial
material match between two dissimilar metals, such as
between an electromcs package and the connector as
well as between connector components to form an elec-
tromes assembly In this manner, the thermal expansion
properues of the electronics assembly components to be
interfaced are also substantially matched, thersby al-
lowing mantenance of a hermeuc feedthru formed
therebetween for a sustained period of operation Addi-
tionally, the substantially matched component matenials
permut the use of mmple and cost effective mterfacing
procedures i assembly construction

19 Claims, 4 Drawing Sheets
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1
DISSIMILAR METAL CONNECTORS

TECHNICAL FIELD

The present ipvention generally relates to apparatus
useful for connecting dissimilar metals, emplovable, for
example, 1 conjunction with electromcs packages
More specifically, the present invention relates to appa-
ratus capable of practically and rehably sealing a her-
metic feedthru mto an electronics package

BACKGROUND OF THE INVENTION

Practitioners m technological fields mvolving metal-
to-metal interface employ terms of art relevant to the
understanding of the present inventson and the pnior art
over which it constitutes an improvement For example,
an explosive weld connotes the metallurgical bond cre-
ated at the pomnt of impact when one metal 1s driven
against another by the force of an explosion An explo-
sive weld 1s distinguished, for example, from a friction
weld, 1 £, the metallurgical bond ereated between two
metals when they are rubbed together under lngh pres-
sure condiions A dissimilar metal sheet 15 a sheet of
metal consisting of two or more layers of dissmmlar
metal which have been jomned together by, for exaraple,
explosive or friction welding A transition bushing is a
metal-to-metal mnterface bushing fabncated from a dis-
similar metal sheet

Similar metals may be interfaced with each other by
standard procedures, such as laser welding, soldering or
the ke Dissimilar metals, e g, metals charactenzed by
difiering thermal expansion properties, meltng pomt,
weld incompatibility or the like, do not reliably inter-
face using such standard procedures For example, iron
cannot be physically laser welded to aluminum, and
solder yaints between 1ron and aluminum have a defimte
thermal fatigue cycle hfe As a result, rron-based metal
connectors cannot be relizbly soldered or laser welded
to aluminum electronics packages for sustained periods
of operation

Interface between an 'alurmnum electronics package
and a standard 1ron-based metal connector may be ac-
complished through the use of a transition bushing fab-
nicated from a disstmular metal sheet consisting of an
1iron-based metal and an aluminum alloy FIGS 1g and
14 depict a standard wron-based metal connector 10 and
a transition bushmmg 12, with the former mciudmg an
mtegral, patterned arrangement of a plurahty of pins,
generally formed of won-based metal, and the iatter
including an 1ron portion 14 and an alumunum portion
16 Transition bushing 12 surrounds the penmeter of
standard connector 10, with iron portion 14 of transition
bushing 12 affixed to a flange 18 of 1ron-based metal
connector 10 After transition bushing 12-connector 18
attachment 1s sccomplished, the combinarion 1s installed
mic an alummum electromcs package (not shown), with
alurnum portion 16 of transiton bushmg 12 affixed to
the alumimum electromics package to form an electron-
ics assembly In this manner, transiion bushing 12
serves to provide a sumilar metal interface for both
iron-based metal connector 10 and the aluminum elec-
tromics package

Using transition bushings or Iike members for mstall-
mg hermetic feedthrus mn an electromcs package has a2
number of drawbacks Transition bushings require the
electronics package-connector mterfece(s) of an elec-
tronics assembly to be large, thereby impacting the
space necessary for the connector to be housed within
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2
the transtion bushing and the bushing, 1 tum, fo be
housed within the electronics package For many apph-
cations, this size requirement 15 unacceptable, because
the spectfied height of an electronics assembly 15 less
than the corresponding dimension of the transihon
bushing required to house the coanector.

Also, transition bushings arc designed for use with
standard iron-based metal hermetic connectors Such
connectors are relatively heavy, and more dispropor-
tionately so when used in combination with a hght
weight metal electronics package, ¢ g, mm sluminum
clectromcs package The use of transition bushings adds
to the number of electronics assembly components,
thereby requiring addional assembly procedures.
Moreover, deployment of transition bushings mcreases
the hinear length of the hermetic seal 2nd, consequently,
decreases the electronics assembly yield Such problems
contribute to the actual and effective cost of the elec-
tromics assembly

Moreover, many standard iron-based metal connec-
tors and/or transition bushings employed therewth are
formed, at least 1n part, using magnetic 1ron-based met-
als Such fabrication matenals produce connectors hav-
ng magnetic properties, which are undesirable 1n some
connector applications. Also, the use of iron connecting
pmns liomts the amount of current that a connector 15
capable of handling

FIGS 1c and 14 depict pnor art radio frequency
(RF) connectors, with FIG. 1c constituting a “spark
plug” type and FIG 14 constituting a “field replace-
able” type. FIG 1c shows a RF connector 1) with a
hollow, exteniorly threaded stainless sieel shell 12’ hav-
ing 2 KOVAR® glass-to-metal feedthru 14’ affixed
thereto by brazing at elevated temperature Shell 12
slso houses a teflon msert 16" having 2 pm socket 18
disposed therenn at each longitudmal end thereof A
connector pim 20', generally formed of rron-based metal,
inserts into pin socket 18 A teflon member 22 sur-
rounds connector pin 20° in longitudinal juxtaposition to
shell 12, and a double kmfe edge seal nng 24" 15 dis-
posed n circemferential juxtaposition to shell 12 Ring
24 15 formed of an iron-based metal, such as KO-
VAR ® or stanless steel, and 1s optionally coated with
silver.

To affix RF connector 10’ to an mnteniorly threaded
electromics package 26’, torque (approximately 25 -
1bs) 1 apphed to connector H' This force canses seal
ning 24’ to shehtly cut mto both connector 10° and elee-
tromics package 26', thereby creating a seal To nsure
that connector 10" does not back out of electromcs
package 26’ dunng transport or use, an edge 28’ of a
connector 10'-electronics package 26' assembly 15
soldered about the circumference of connector 10° For
thus purpose, gold plating 1s optionzlly used to improve
the wetting propertics of the solder

"This seal 15 not a rehable hermetic seal, however The
two dissimilar metals, 1 e, the externally threaded 1ron-
based metal and the intemally threaded aluminum
metal, are m mtimate contact at ambient temperature.
Since alominum has a higher expansion rate than KO-
VAR ® or stamless steel, temperatures lower than am-
bient cause package 26’ to squeeze connector 10, while
temperatures higher than ambient produce a separation
between those components Such phenomena result m
faugue of the solder jouwnt dunng thermal cycle and
cavse less than intimate contact between seal nng 24’
and electromes package 26" and between seal ring 24°
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stood by reference 1o the following mors detaried de-
scrnption, read 1n conjunction with the accompanying
wWings m which

G 1215 an end view of a prior ant standard iron-
based metal Sonnector having g transition bushing dis-
posed therearoung,

G 115 g Parial cross-sectional view of the prior
art standard 1ron.bassgd metzl connector-transition bugh.
Mg assembly shown 1n FiG, 1z,

G 1cisa Cross-sectional view of » Prior art radio
frequency (RF) connector,

FIG. 1d s 5 Cross-sectional view of another prior art
RF connector,
FIG 2a1san end VIEW of an embodiment of the mamn
body of 3 connector of the Present mvention;
FIG 25158 Parhal cross-secrionaf view of the em.
ent of the main body of the connector shown i
Iz

FIG 25 15 gy end view of zg embadiment of 5 pm
WSErt component usefu] 1 the practice of the present
Invention,

FIG 3354 partal cross-sectional view of the apm.
bodiment of the it insert component show g FIG 34,

1G 3c1s an isometric view of & mam body ang pu
insert of an embodiment of connector of the present
mvention

FIG 415 a partaj cross-sectional view of ag embod:-
ment of & cornector of the presens mnvention, meludmg
the mam body shown i FIGS 24 and 2b ang the pin
msert shown m FIGS 3, and 35,

FIG 5354 parttal crogs-sectiona) view of two con.

(the nghtmosy connector),
FIG 671521 eud view of another embodiment of the
mamn body of onrnector of the Present snvention,
FiG 6h152 partial Cross-sectional, exploded view of

FIG 8152 partiz) Cross-sectional, exploded view of
&5 addional embodiment ©of a connector of the present

FIG 9152 partial Cross-sectional, partially exploded
view of ap additiona} embodiment of 5 connector of the
present imnvention

FIG 10152 partsal Cross-sectional, Partially exploded

Breunding pin COmponent
FIG 11152 1op view of a daisy whee) ground shim
useful i emboduments of the present nvention

DESCRIPTION OF PREFERRED
EMBCDIMENTS

As used herem, the term “thickness” CORnotes the
dimension of a connector aligned wath the plane of the
dissumlar meta) sheet from whyeh the connector 15 fabri-
cated, while the term “heighe” connotes the dimension
of 2 connector ahgned with the transverse plane
thereof As ysed heremn, the term “connector body*
connoles the mayp bog vy of a connector, the term “con.
nector” connotes the mam body of 2 connector, with a
P nsert or other pun mierface, such as feedthry, 1n
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60
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JuXtaposed surfaces thereof Consequently, Simple inter-
face Procedures, such as laser weldimg, soldenng or the
€, may be employed 1 the practice of the present
invention to form tlectromcs assemblies
FIGS 27 ang 23 depiet an embodiment of a connec-

conneclor Moreovey, housing parton 26 may be mzed
and configured to accommodate pin inserts 39 exhibat-
g a vanety of standard PIR patterns

Connector body 20 55 preferably Tabricated from a
dissimylar metal gheet produced by explosive welding,
faction welding or the like, with explosive weldmg

for example, Explosive Fabnicators Ine {Louisviiie,
Colo}

num 15 used, an alloy thay 15 readily weldable or other-
wise affixable {c-2, alumumum alloy 4047} 45 Jocated on
the dissimmlar metal sheet at 3 posttion that ulumately
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constitutes the electronics package attachment Jocaton
of connector body 20 In this manner, a more eastly
machinsble, but less easity affixable, alummum alioy
{e g., slurmnum alloy 6061) may be used a5 the primary
alurmmum component of connector body 20

Dissimilar metal sheets useful in the practice of the
present invennon also melude en swon layer formed, for
example, of at Jeast one sublayer of an wron-based metal,
such ss 8 nickel-ron-cobait alloy masketed under the
trademark KOVAR (@, wron alloy 52, stamnless steel, or
the like Stamnless steel, such as 3041 stanless steel, 18
preferably used 1 embodiments of the present invention
when low magnetic connector boches 20 are desired In
addinon to being non-magneic, 3041 stainless sieel also
exhibits the advantageous propertes of relative sofiness
and easy machinability

Other metallic layers may optionally be employed 1n
a dissimalar metal sheet forming connector body 20,
such as titanmero, silver, palladium, or the hke. These
addimonal metals prevent or reduce intermetallic
growth &t elevated temperatures betweett dissumilar
metal sheet layers susceptible thereto, € £, KOVAR®
and 4047 or 6061 alummmum, by scrving as an inert
boundary layer thereberween An mert alurminum alloy,
such gs aluminum alloy 1100 or the like, may also be
used for this purpose

Preferably, the thickness of the alummnum layer of &
dissimilar metal sheet formimg connector body 20 of the
present nvention ranges from about D D40 n 10 about
0 500 ., with from about 0040 1n to 0250 m. more
preferred Sumularly, the preferable thickness of theron
layer ranges from about 00201n to about 006010 , with
from about 0030 1 to 0040 1n more preferred The
thickness of the optional metalhc layer {e g , ttanium or
the Like) of a dissimilar metal sheet preferably ranges
from about © 005 1n 10 about 0 060 1, with from about
0010 m to about 0030 1 more preferred.

Exemplary dissirmiar metal sheets useful m the prac-
tice of the presen! INVENHION ATE &S follows (1)0312m
alumunum alloy 6061, 0 060 1n alumnum alioy 4047 and
0060 1n stamless steci 3041, (2) 0060 mn slumnum
alloy 4047, 0200 m aluminum slioy 6061, 0030 m
amum and 0060 in stanless steel 304L, (3H 00T m
aluminum alloy 4047, 0213 in alummum alioy #0061,
0017 in alumnum ailloy 1100 and 0053 i stmnless
stee) 3041, and the hie

Connector body 20 therefore preferably ranges in
1otal thickness from about 030010 to about 0 350 m ,
with sbout 0320 1 preferred Seal depths (¢, the
thickness of portions of connector body 20 10 be welded
or otherwise affixed to other components of an elec-
tronics assambly) employed the practice of this em-
bodimen! of the present invention are sbout 0100 1
These parameters are within the design specifications of
micro-D connectors (e &, Miltary Standard £3513),
allowing connector bodies 20 of the present nventon
1o be used 1n applications requimting such conneciors

A mcro-D connector embodiment of the present
invention mvolves a two part assembly, with connector
body 20 shown n FIGS 2a snd 2b constituhng one
component and a pin nsert 30 shown 1 FI1GS 32 and
35 constituting the other A mamn body 32 of pip msert
30 15 prefecably fabricated from s ceramic/glass-10-
metal sealing wron-based metal, such as KOVAR®.
stainiess steel or the like Main body 32 mterfaces with
at least one hermetically sealed pm 34 through a numnber
of ceramic/ pass-to-metal feedthrus 36 which prefera-
bly corresponds 10 1he nomber of pns M to form pin
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insert 30. Stamniess steel 15 preferred for fabncabing mam
bodies 32 o be used with ceramic-to-metal feedthrus 36,
with 4L stainless stec] beng more preferred One
reason for this preference 1s that stainjess steel 1§ non-
magneuc

Any standard pmn pattern and pin construction for
micro-D connectors may be employed 1n the practice of
the present invention For example, 9, 15, 21, 25 3t or
37 pin, dual row pafterns M2y be employed i the for-
mation of pin mserts of micro-D embodiments of the
present mvention Standard two or three row pit pat-
terns, such as Mihtary Standard 75748, may be ¢m-
played in the practice of the present Mvention &S well
Standard pin matenals, such as on or the ke, may be
used to form pins for use accordance with the present
inventiot Preferred embodiments of the present nven-
tion, employ ceramuc-o-statnless steel feedthrus and
chrome-copper pns (€8 1% by weight chrom:
/9% by weght copper pins). The ability to cmploy
chrome.copper pis, for example, enhances the current
handling capability of the connector of the present in-
vention (e g , mcreases the potential throughput 10 ap-
proximately 10 ampezes pef pin)

In sddition, any standard gless-to-metal or ceramic:
to-melal fecdthru may be empioyed for micro-D con-
nectors of the present nvention Ceramic-to-metal feed-
thrus, usmg any ceramic conventionally employed for
this purpose, are preferred for use with stanless steel A
ceramic KRYOFLEX ®, described 1n US Pat No
4,352,951, 1s especilly preferred

Ceramic-to-metal or glass-to-metal feedthrus mey be
produced using known techniques and equ:pment there-
for, such s the scalng procedure outhned m US Pat
No 4,352,951 or the tke In accordance with this pre-
ferred sealmg techmgue, an mdrvidual hole 15 provided
for each pin A ctramic bead 18 installed between the
outer surface of the pm and the snner surface of the
hole If the metal body does not nclude wndividual
holes, glass may be poured benveen the outer surface of
the pn and the inner surface of the siot. A multiple
mdividual seal pin msert design enhances the mechan-
cal strength of the connectors of the present mmvention
A practitoner 10 the art 1s therefore capable of produc-
g pm wmserts 30 useful in the practice of the present
mvention

FIG 4 depicts an alumnum compatible micro-D
connector 40, having pin nsert 30 1nstalled 1n connector
body 20 Such snstallation may be conducted using laser
welding technigues at One or moie laser weld locations
42, where 1ron-based metal portons 22 serve as laser
weld flanges. Upon installation and laser welding, alu-
minum compatible micro-D) conpector 40 constitutes 8
hermetic unit Standard laser welding techmques and
equipment may be emploved for this purpose. Known
pre- and post-weld processes may be employed, 1f de-
sirad For example, boron electroless mekel plating, low
phosphorus nickel plating, electrolync nickel plating,
gold plating, siver platng or the Tike may be employed,
with boron electroless mckel platng generally pre-
ferred. The precise pre- and post-weld processes se-
lected wre generally determined by the charactenstics of
the connector which sre desirable 1n the anticipated
environment of its use 1f the preferred ceramc-to-glass
seals and electrolytic mickel platmg are employed, the
ceramic must be masked priot tg planng and the mask
removed thereafier Since nickel plating Is magnenc,
nowp-magneuc, yet plated, canuectors of the present
ivention may be preparcd using rhodieum plating or nO
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plating at all Such plating may be conducted, for exam-
ple, by known techmigues or commercsal vendors, such
as Titamum Fmisihung Company (East Greenville, Pa )

In addition, the portions of a plated connector body
20 that are to be affixed to an electromes package may
be treated to remove the plating therefrom, 1f desired
Such removal may be achieved by a secondary machin-
ing process or the hke Alternatively, such plating may
mitially be avoided by masking the affixation connector
body 20 portions prior to platng or the hke Secondary
machmmng 15 preferred for this purpose A practitioner
in the art 15 therefore capable of producing connectors
40 of the present invention, mcluding connector body
20 and pin insert 30,

Hermetic, aluminum compatible micro-D connecior
40 15 capable of mterfacing with an alemmnum electron-
ics package 1n any conventent manner therefor As
shown 1 FIG §, this mterface may be achieved, for
example, by laser welding (1e., the mterface extubited
by the leftmost connector 40) or by soldering (ie, the
interface exhinted by the nghtmost connector é0) The
left portion of FIG 5 shows a wall 50 of an electromcs
package exhibiting, for example, one or more fitted
mserts 52, each sized and configured to accommodate
an attachment flange 54 of micro-D connector 40 Also,
fitted mserts 52 serve to bound an opaning 1n electromcs
package well 50, shown by wall portions 562 and 565
Each such opening 1s sized and configured, mn the de-
picted embodiment, to accommodate connector 40
Laser welds are performed at one or more laser weld
locations 42 10 form a hermetic seal between connector
40 and electronics package wall 50

Preferably, the alumnum alloy formmg the portion
of connector body 20 at laser weld locations 42 15
readily amenable to laser welding For example, alom-
num alloy 4047 readily welds to aluminum alloy 6061,
while aluminuem alloy 6061 does not readily weld to
itself Consequently, alummum alloy 4047 15 a preferred
matenial for forming the poruon of connector body 20
at laser weld Jocanons 42

Standard laser welding techniques, mcluding pre- and
post-weld processes, and equipment may be employed
for this purpose A practitioner in the art 15 therefore
capable of producing a connector-electromes package
mterface to form an electronics assembly m accordance
with the present mvention

Alternatively or additionally and as shown m the
rightmost portion of FIG 5, wal! 50 may exhibit one or
more indentations 58, each sized and configured to
accommodate an attachment flange 54, for example, of
micro-D connector 40 Also, indentations 58 serve to
bound an opening 1 clectronics package wall 50, shown
by wall portions 56¢ and 56b. Indentations 58 provide
one or more exposed solder jomt locations 60 at the
wnterface of the outer wall of attachmen flange 54 and
electronics package wall 50 A hermetic seal may there-
fore be formed between connector 40 and electromcs
package wall 50 by apphecation of soldermg techmaques
No particular alummum alloy 1s preferred 1n forming
the portion of connector body 20 at solder joint loca-
tions 60, because individual aluminum alloys are gener-
ally amenable to soldening to themsclves or to other
aluminum alloys

Standard soldering techmques and equipment may be
employed for this purpose Any known pre- or post-sol-
der processing may be employed in the practice of the
present invention, 1f desired For example, the parts to
be soldered may be plated with mckel and/or gold or
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the like prior to soldering A practitioner 1o the art 1
therefore capable of producing a connector-electromics
package mterface to form an electronics assembly m
accordance with the present invention,

For some applications of the present invention, sol-
dening s preferred, as a result of the relative ease of
reworking the connector-package mterface 1n compari-
son to reworking an 1nterface formed, for example, by
laser welding Also, the rehability of an interface
formed by soldenmg metals of substantially matched
coefficients of thermal expansion 15 extremely high,
resulting 1n years of dependable service.

Anx exemplary procedure to accomphsh assembly and
installaton of connector 40 of the present invention
includes the followang steps

{1} Installing pins mto the pin msert through the use
of ceramic/glass-to-metal fesdthrus,

(2) Boron electroless mekel plating of the connector
body,

(3) Laser welding the pin nsert to the plated connec-
tor body,

(4) Masking the ceramuic, of the preferred ceramic-to-
metal seals are used (glass does not take electrolytic
plating, thereby renderning a masking step unnecessary),

(5) Electrolyucally mckel plating the masked pin
msert-connector body assembly,

(6) Removing the mask from the ceramic, if ceramic-
to-metal seals are used, and

(7) Installing the connector mnto an electromcs pack-
age by laser welding, soldering or the hike

Alternatvely, the connector body can be formed
with no plating or with additional or alterative plating,
such as silver plating, gold plating or the hike Also,
platmg may be prevented or subsequently removed
from affixation locations of the connector prior 1o step
(7) Finally, additional processing steps may be em-
ployed as desired to produce electromcs assemblies
having advantageous charactenstics

Connectors 40 fabnicated by the above-described
process or an equivalent process thereto preferably
exhibit one or more of the following charactenstics and
structural features chrome-copper pin utilization capa-
bility, large current handling capability, laser weldabil-
1ty to aluminum alloy, individual feedthrus for each pin,
light weight, smail size, and low magnetic (e g , stamnless
steel/mickel plating) or non-magnetic (e.g, stamiess
steel/no plating or rhodium plating} design options, and
the like

Connector desmigns other than the previously de-
scribed micro-D design may benefit from the apphea-
tion of the pnncipies of the present invention For ex-
ample, FIGS 6z and 65 depict a low profile micro-D
connector 70 fabncated mn accordance with the present
1mmvention &nd designed with a preference for laser weld
electromes package mnstaliation Low profile connector
70 includes a main body 72 and a pin msert 30 and exhub-
15 one or more wron-based metal laser weld flanges 74
and one or more alumimnum alloy laser weld flanges 76
‘When laser welded 1n place, connector 70 may be sub-
stantially flush with the electromics package mto which
1t 1s mnserted.

Standard laser welding techmques end equpment
may be employed for this purpose Known pre- and
post-weld techmgues may be employed 1n the practice
of the present wvention, if desired A practinoner in the
art 15 therefore capable of producimg 2 connector-tlec-
tromcs package interface to form an electromces assem-
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bly i accordance with this embodiment of the present
mvenhon.

FIG 7 shows s low profile micro-D connector BO
designed with a preference for solder mstallanon, as
installed in wall 50 of an electronics package This -
stallation may be accomplished by soldening at one OF
more solder joint locations 54, where a solder flange 82
mnterfaces with a portion 84 of electronscs package wall
50 protruding outward from the man body thereof
Solder yomt locauons 54 are selected, such that wail 50
interfaces with connector 80 1n compression, rather
than m sheer or in fension

Standard soldenng techniques and equipment may be
employed for this purpose Known pre-or post-solder
processes may be employed b the practice of the pres-
ent mvention, if desired. A practiioner in the art is
therefore capable of producing & connector-clectronics
package mterface 10 form an clectronics assembly 1
acoordance with this embodment of the present mven-
tion

Low profile micro-D connectors 70 and B0 may be
sized and configured n any standard Jow profile micro-
D arrangement to interface with a low profile micro-D
connector compabible electromes package. In addsion,
low profile mcro-D connectors 70 and 80 are sized and
configured to perform all of the normal functions of &
standard connector MoreoveT, such connectors of the
present Iavention may be sized and configured to ac-
commadate pin mMserts exhibiung a vanety of standard
pin patierns

1n addibon to extubiung the advantages recited above
for micro-D connectors of the present nvenhorn, low
profile micro-D connectors are generally shorter than
micro-D connectors For example, mcro-D connectors
generally range from about 0 30010 to about 040010
height, while Jow profile micro-D connectors generally
exhibit heights rangmg from about 0225 1 to about
0300 ;m The considerations jnvolved 1 pin insert as-
sembly and mnstallation 23 well as connector-glecirores
package mterface and electronic assembly operation are
the same or stmitar for micro-D and low profile micro-
D connectors

The same or similar dissumilar metal sheets vsed In
fabnicating micro-D connectors may be used m fabricat-
ng low profile micro-D connectors When laser weld-
1ng 15 to be used for low profile micro-D connectors, the
portion of the structure thereof to be laser welded to an
electronics package differs from that of typical miere-D
connector designs Asé result, the preferred locanon of
a readily laser weldable alurunum layer m dissimilar
metal sheets used to fabricate low profile micro-I» con-
neciors differs from the location thereof 1 sheets used
1n the fabrication of typical micro-D connectors {com-
pare F1G § 10 FIGS 6c and b, for example) In em-
bodiments of the low profile mcro-D connector of the
present invention designed pnmanly for soldenng (e g
the connector shown m FIG 7), a readhly weldable
aluminum alloy layer need not be employed

FIG 8 depicts a single component RF connector 90
embodiment of the present invenuon ‘Unitary RF con-
nector 90 s charactenized by an alurmmem poruoen 92,
meluding #n exterworly threaded portion 94 and an at-
tachment portion 96 Alummum portion 92 houses a pin
accepting member 98 formed of any suitable matenal
therefor, such as tefion or other like dielectne materials
Pin accepuing member 98 exhibis 2 pin accepung chan-
nel 100 housing a pm socket 101 at each longitudinal
end thereof Attachment portion 96 may be larger m
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arcumference than threaded portion 94 as shown I
FIG 8 and 15 preferably formed integrally with an won-
based metal housing portion 102 Attachment poruon
96 and housmg pornion 102 are preferably formed from
a dissimiiar metal sheet, with threaded portion 94 op-
tionally s formed. A feedthru 104{c g, 8 glass-to-metal
seal) housing a ptn 106 1s sized and configured for place-
ment withm housing portion 102, such that pin 106 15
shgned with acceptng channel 100 and contaned
wiiin pin socket 103 A preferred jron-based metal for
this purpose 18 KOVAR®

Attachment of feedthiu 104 to umtary RF connector
90 may be acheved through laser welding, soldering or
the like of the mntenor surface of rran-based metal hous-
mg portion 102 and the extenor surface of feedthru 104
Attachment to an aluminum clectroncs package 108
may be accomplished through Jaser weldmg, soldening
or the like of alumnum attachment portion 96 and alu-
mnum electronics package 108 For czample, bousing
portion 102 may exhibit one or more laser weid flanges
110, while attachment portion 96 may exiubit opt or
more Jaser weld flanges 112

The electncal performance of unitary RF connector
90 exceeds that of prof &t connectors of similar design
RF connector 90 1§ charactenized by 2 similar, essen-
vally straight hne signal path in comparnsan to prior art
RF connectors, while exhimtmg a shorter ground path.
The ground path of connector 90 15 along the outer
curface of pin accepting member 98, along the outer
surface of the glass portion of feedthru 104 and it
slectromcs package 108, An even shorter ground peth
may be genesated by usIng & glass-to-metal feedthru 104
charactenzed by a glass poruon of smaller wadth (Le,
length m the radial direction of connector 90) Further
unprovements 1 elecinical  performance may be
achieved i accordance with the pnnciples discussed

below with respect to F1G 10 (e, theuseofa ground
shim and/or a ground pin)
Glass-to-metal feedthrus useful in the practice of the

present invention arc known and commercially avail-
able Glass-to-metel feedthrus formed, for example,
from 7070 glass available from Corning Glass Works
{Corning, NY) and KOVAR® may be produced
substantially &s descnibed m US Pat No 4,152,951
Size modification of commercial feedthrus may be nec-
essary 1o best accommodate gil spphications of the pres-
ent mvenuon Such modifications may be made by a
practihoner m the art, however

Laser welding, soldenng, brazing or hike techmgues
and equipment may be employed for this purpose, with
laser welding preferred In addition, any known pre- OT
post-weld or solder production steps may be employed,
if desirable for the speaific spphcsuon m which the
connector of the present mvenuon 1S to be used A
pracutioner in the art 1S therefore capable of producing
g connector-electromes package wnterface 0 form an
electronics assembly 10 sccordance with this embodi-
ment of the present invention

Generally, unnary RF connector 90 dimensions are
celated to the thickness of the wall of the electromcs
package with which connector 90 1s to interface. Con-
ventional RF connectors mnterface with D250 in ek
sjecironics peckage walls Connectors 90 of the present
\nvention are capable of iierfacing with thinner elec-
tromics package walls, £ € » walts from about 0 1001 to
0125 mn thick Another factor nfluencing unitary RF
connector M dimensions {especially the longitudinal
Jength of extenorly threaded poruon 84) 15 the mnterface
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between connector 90 and a component external to the
electromcs package More specifically, connector 90
must be of a design compatble with external compo-
nents 1o provide electrical commumeation between
such components and components housed within the
electromes package

Preferably, umitary RF connector 90 1s formed of a
dissimilar metal sheet having an alummum layer thick-
ness rangmng from about 0400 . to abont 0.600 1,
with about 0400 m to about 0500 i more preferred,
and an wron layer thickness preferably rangmg from
about 0010 in to about 0 200 1n , with from about 0 080
n to about (0100 in more preferred Additional metal
layers that may be optionally included in dissimilar
metal sheets formig umtary RF connectors 90 useful to
accomplish aluminum-to-iron mterface are titamum,
silver, palladium or the Like Such additional metal lay-
ers preferably range from about 0 025 1n 1o about 0 030
m. in thickness The total length of unitary RF connec-
tor 90 therefore ranges from about 0400 m to about
0650 In

These dimensions are within the design parameters of
standard RF connectors, allowing the connectors of the
present mvention to be used in applications reguinng
such connectors The same or similar dissmilar metal
sheets used 1n fabnicating micro-D connectors may be
used to fabncate umtary RF connector 90 of this em-
bodiment of the present invenuon Preferably, the dis-
simfar metal sheets used mn this embodiment of the
present mnvention are formed wrth aluminum alloy/-
KOVAR @ or alummum alloy/stainless steel layers
Exemplary dissimilar metal sheets for this purpose are
(1) 0060 1n alummum ailoy 4047, 0 030 1n titansum and
0250 1n stamless steel 3041 and (2) $ 075 1n alummum
alloy 4047, 0017 1n alummum alloy 1100 and 0 250 in
KOVAR ®

Optionally, threaded portion 94 may be configured to
prowvide “push on* type interface with external compo-
nents (as opposed to the mnternal components housed 1n
the electronics package} In this manner, a large portion
of connector 90 may be formed of aluminum, while
avording the hmitations of the mihitary standard with
respect to won-based metal-aluminum alioy threaded
engagement

Umitary RF connectors 90 fabnicated m accordance
with the present invention exhibit the followsng proper-
ties Light weight, usable with thinner electronics pack-
age walls, Jaser weldable, improved electrical proper-
ties, and the ke

FIG 8 depicts a field replaceable RF connector 120
embodiment of the present invention One component
of connector 120 15 2 field replaceable, exterorly
threaded member 122 Such threaded members 122 are
known and commercially available A second compo-
nent 124 of connector 120 includes an aluminom portion
126 and zn 1ron-based metal portion 128 Both alum-
num portron 126 and ron-based metal portion 128 are
inteniorly threaded, with the majonty of the threads
preferably formed of the iron-based metal to mnimize
the problems associated with threading iron-based
metal into alumunum Iron-based metal portion 128 15
preferably formed integrally with alummmum portion
126 at one longitudinal end thereof and sized and con-
figured to accommodate a feedthru 104 (e g., a glass-to-
metal seal) at the opposed end  Iron-based meatal portion
128 and aluminum portion 126 are preferably formed
from a disssmilar metal sheet A preferred rron-based
metal for this purpose 1s KOVAR ®
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Operable connection of exteriorly threaded member
122 and second component 124 may be achieved by
application of torque Attachment of feedthro 104 may
be achieved through laser welding, soldering or the ke
of the intenor surface of wron-based metal portion 128
and the exterior surface of feedthru 104 Attachment to
alummum electromcs package 108 may be accom-
plished through laser welding, soldering or the like of
aluminum portion 126 and aluminum electronics pack-
age 108 For example, iron-based metal portion 128 may
exhibit one or more laser weld flanges 116, while alumi-
num portion 126 may exlibit one or more laser weld
flanges 112

FIG 10 shows component 124 of connector 120 -
cluding a grounding shim 140 and a groundmg pin 146
Either or both of these features may be employed to
mmprove the electrical parformance of RF connectors of
the present mvention Groundmg shum 140 prevents the
ground from passing through the laser weld between
connector component 124 end the electronics package,
thereby preserving a shortened ground path through
connector 120 Any convement configuraton of
groundmg shim 140 may be employed in the practice of
the present wvention, with a “dasy whee!” configura-
tion as shown m FIG 11 preferred

A daisy wheel-type groundmg shim 140 1s 2 flexible,
spring-like member with a plurality of projections or
fingers 142 extending from a circuiar nner boundary
wall 144, which 1s sized and configured to fit about the
circumference of feedthru 104 Grounding shim 140 s
formed of a matenal capable of mterfacing with the
iron-based metal porhion of feedthru 104 Preferably,
this material 1s flexble and laser weldable or solderable
to the ron-based metal portion of feedthru 104 For
example, groundmg shim 140 may be formed of a cop-
per-beryllium alioy, 302 stanless steel or the like.

Upon msertion of the assembly mcluding component
124, grounding shin 140 and feedthru 104 mnto an elec-
tromics package, the extended projections or fingers of
grounding shim 140 are bent toward the mamn body of
component 124 In this manner, the discontinuity of the
ground mgnal resulting from the gap batween a prior art
connector and an electronics package 15 prevented, and
& shortened ground path 1s therefore maintained

Alternatively or in addition o grounding shim 140,
groonding pin 146 (zs shown in FIG 10) may be em-
ployed m the practice of the present mmvention A hole
148 15 dnilled or otherwise generated 1n the metal por-
non of feedthru 104, preferably 1n alignment with the
destination of the ground within the electromics pack-
age Grounding pin 146 1s mserted m hole 148 and pro-
wvides a shorter path between feedthru 104 and the
ground destmation within the electronics package than
travel of the ground about the penphery of the elec-
tromcs package Because connector component 3124 1s
push-inserted into the electromcs package rather than
mserted through the apphication of torgque, proper
grounding pin 146 ahgnment 15 more eastly achieved

Glass-to-metal feedthrus useful m the practice of the
present mvention are known and commercally avail-
tble Giass-to-metal feedthrus formed, for example,
from 7070 glass available from Corning Glass Works
(Cormng, NY) and KOVAR® may be produced
substantially as described in US Pat No 4,352,951
S1ze modification of commercial feedthrus may be nec-
essary to best accommodate all applications of the pres-
ent mvention Such modifications may be made by a
practitioner in the art, however
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Laser welding, soldening, brazing or hike techmques
and equipment may be employed for this purpose, with
laser welding preferred In addition, any known pre- or
post-weld or solder production steps may be employed,
if desirable for the specific application 1in which the
connecter of the present invention 15 to be used A
practiioner in the art 1s therefore capable of producing
a connector-electromics package mterface to form an
electromcs assembly 1n accordance with this embod-
ment of the present invention

Connector component 124 dimensions are dictated by
the electronics package and field replaceable member(s)
122 with which component 124 is to be interfaced m any
specific apphcation thereof Preferably, component 124
1s formed of a dissumilar metal sheet having an alum-
num layer thickness ranging from about 0030 n to
about 0060 ., with about 0035 1n to about 0045 1n
more preferred, and an 1ron layer thickness preferably
ranging from about 0190 1n 1o sbout 0220 1n, with
from about 0 205 m to about 0 215 1n more preferred
Additionza! metal layers that may be optionally included
10 dissimular metal sheets forming field replaceable RF
connectors components 124 vseful to accomplish alum-
num-to-1ron mnterface are titamum, silver, palladiom or
the hke Such addmione] metal layers preferably range
from about 0 025 1n to about § 030 1n 1n thickness The
total length of R¥ connector component 124 ranges
from about 0 200 1n fo about 0.300 i, with about 0 250
preferred as a result of typically employed electromes
package wall thicknesses

These dimensions are within the design parameters of
standard RF connectors, aliowing the connectors of the
present mvention to be used 1n applications requining
such connectors The same or simular disstmilar metal
sheets used i fabneating mcro-D and, preferably, um-
tary RF connectors may be used to fabnicate connector
component 124 of this embodiment of the present inven-
tion Preferably, the dissimilar metal sheets used 1n ths

i
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embodiment of the present mvention are formed with 4,

aluminum alloy/KOVAR &) or alummnum alloy/stain-
Jess steel Iayers, with a sigmficant portion of component
124 preferably formed of KOVAR (®) or stainless steel
to avond the imitations caused by the mihtary standard
regarding ron-based metal-alaminum alloy threaded
engagement

Field replaceable RF connectors 120 fabricated m
accordance with the present invention exhibit the fol-
lowing properties field replaceatality, iaser weldabihty,
improved electrical performance; hipher frequency
signal handling capabibty, and the hke

In operation, the connectors of the present invention
provide hermetic feedthrus 1n a practical and rehable
manner More specifically, the connectors are installed
it electronics packages mn & manner faciitating elecir-
cal signal as well as mechamcal mtegnty over long
¢lectronics assembly hietimes

The pninciples of the present invention may also be
applied to D C signal feedthrus, for example A “'feed-
thru” 15 a2 means of transferring a signal into and out of
a locanon, while a “connector” provides an mterface
between two components A D C feedthru 1s generally
employed 1n combmation with a cable or manng con-
nector, however D C signals may be carred by appa-
ratus mcloding a ceramic/glass-to-metal seal A DC
feedthru of the present invention 15 structured ssmilarly
to connector component 124 shown m FIG 9, absem
the interior threads located on component 134 Using
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16
such a feedthru, D C signals may be routed to and from
an electronics package.

While i the foregoing specification this invention has
been described in relation to certan preferred embodi-
ments thereof, and many detals have been set forth for
purposes of ilustration, it will be apparent to those
skilled m the art that the invention 1s susceptible to
additional embodiments and that certain of the details
descrsbed herein may be vaned considerably without
departing from the basic principles of the mnvention

What 1s clammed is

1 A connector body suitable for hermetically sealing
a first apparatus compnsing & first higher density metal
and a second apparatus compnising 3 second lower
density metal having thermal expansion properues dif-
ferent from those of the first metal, the comnector com-
pnsing an integral layered metalhic body portion having
& first layer comprising 2 hugher density metal that 15
thermally compatible with and hermetically sealable to
the first metal and a second layer compnsing a lower
density metal that 1s thermally compatble with and
hermetcally sealable to the second metal, whereby the
first and second layers of the connector body have an
unequal volume and the second layer compnsing the
lower density metal has 2 larger volume than the first
layer compnising the higher density metal

2. A connector according to clam 1 wheren the first
layer compnses aluminum, an afummum alioy or a
metal that has a coefficient of thermal expansion com-
patible therewith

3 A connector according to claim 1 wherein the
second layer comprises an 1ron-based metal or a metal
that has a cocfTicient of thermal expansion compatible
therewsth

4 A connector according to clam 3 wherem the
1ron-based metal compnises stamless steel

§ A connector adapted for nstallation i a recess m
an clectronics package constructed from a first matenal,
the connector COmMpPsg

a ptn insert having a mamn body compnising a second

matenal charactenzed by thermal expansion prop-
erties different from the first matenal and at Jeast
one conductive pin penctrating and hermetically
sealed to the mamn body, and

a connector body having a first portion and a second

portion bonded to one another, the first portion
having an inner penmeter corresponding generally
to the perimeter of the main body and constructed
from a material that 1s compatibie with and hermet-
scally sealable to the second material of the mam
body, and the second porion having a volume
greater than that of the first portion and an ounter
penimeter corresponding genezally to the recess 1n
the electronics package, the second poriion con-
structed from 2 matenal that 15 companble with
and directly hermetically sealabie to the first mate-
rial of the ¢lectronics package

6 A connector according to clamm 5 wheren the
second portion of the connector body compnses alumi-
num, an aluminum alioy or a metal that has 2 coefficient
of thermal expansion compatible therewith

7 A connector according to claim § wherein the first
portion of the connector body comprises an iron-based
metal or a metal that has a coefficient of thermal expan-
s10n compatible therewith

8 A connector accordimng to claim 7 wherein the
iron-based metal compnises stamless steel
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9 A connector according to clam 5 formed 1 a
micro-D configuration

10 A connector according to clam § formed in a low
profile mero-D configorahion.

11 A connector accordmg to clzim 5 formed i 2
un;tary radio frequency configuration

12 A connector according 16 claimn 5 formed mn a dual
component radic frequency configuration

13 A connector accordmg to claim 5 further com-
prsing a ground shim to prevent ground signal disconti-
nuty

14 A connector according to claim 8 further com-
prising a ground pmn to communicate an electrical signal
to the electronics package

15 A comnector body according to clamm I formed m
a micro-I configuration

16 A connector body according to claim 1 addition-
ally comprising a third layer formed from metal that 15
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duterent from the metals forming the first and second
lnyers
17 A connector body according to claim 16, wheremn
the third layer 15 mterposed between the first and sec-
ond layers
18. A connector body accordmg to claim 16, wheremn
the third layer comprises titanium, silver, or paliadium
19 A connector adapted for instaliation m a recess
an electronics package constructed from a first matenal,
the connector comprising
a pin msert having a mem body compnsing 2 second
matenal charactenized by thermal expansion prop-
erties different from the first matenal and at least
one conductive pin penetrating and hermetically
sealed to the main body; and
a connector body comprising at least three differsnt
matenals, mcluding a first porton compnsing a
material hermetically sealabie to the first matenal
and a second portion compnising a matenal hermet-
wcailly sealable to the second material

B = X 3
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ANCUCIALE W ILEYUL [T T SRR TTAY] LUV ANCELES NEW YORK ORI AND AR RANCISCD L . SHANGH AL WASIJINC TN, 1%
HARRY } | KOKRRLIL 2600 CENTURY SQUARE TEE Ry wl2-VWEG
Dircce (206) IR TH8D 1501 rOURTH AVINUF FAX 1200 boy iy
harcykorrell@dwe cam W lAEETT, WA 9BI0L-1588 wnw dWwt com
January 7, 2003
VIA FACSIMILE

Robert C Nelson, Esq
Dawid E. Sonn, Esq

Jeffers, Damelson, Sonn & Aylward P § RECE] VE
2800 Chester Kimm Road 0
Wenatchee, WA 98807-1688 JAN 1 3 2003
Re.  Pacific Aerospace & Electronics/Tames Petni JeIFERS, pANIFLSON

SONN & AvLwarp, p g
Dear Messrs. Nelson and Sonn

We were alarmed to learn that your chent, RAAD Technologies, Inc (“RAAD™), has dffered to
sell five (5) QRDC housing assemblies to Raytheon Company and that shipment of these
housing assembhies is scheduled for January 24, 2003, or sooner. We have reason to b¢hieve that
these housmg assemblies incorporate technology that 1s covered by Umtcd States paterfts owned
by Pacific Aerospace and Electronics, Inc  (“Pacific Aerospace™)

As you are no doubt aware, Pacific Aerospace s the only current manufacturer of the QRDC
housing assemblies specified by Raytheon. Pacific Aerospace has obtained a number 4f patents
on the technology embodied in the QRDC housing assemblies, including Umited Stated Patent
Nos 5,298,683 utled Dessimiar Metal Connectors and 4,925,607 titled Electrical Insufating
Material Formed from at Least One Flux and a Crystalline Swffing Material,

In fact, the Raytheon specifications are based on the technology disclosed in Pacific Agrospace’s
patents, and 1t 1s highly unlikely that any QRDC housing assembhes meeting those specifications
could be made without wcorporating technology from Pacific Aerospace’s patents, induding
those listed above.

Pacific Aerospace’s patents are valuable assets of the company, and we will take ail nqcessary
legal action to enforce those patents  We require that you provide us walh evidence

demonstrating that the QRDC housing assemblies that have been offered for sale to R4ytheon
and that are scheduled for shipment on Tanuary 24, 2003, or sooner, do not incorporatq Pacific

SFA 13092171 46289-23
Seattle

9/g abed 'bLivL £O-¥-994 ‘2868 182 802 1390 991140 MET AR jues
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Aerospace’s patented technology. To that end, we demand that you disclose the structyres of the
products that were offered for sale to Raytheon. If your chent refuses to cooperate with this
mnquiry, we have no choice other than to amend Pacific Aerospace’s complaint to add dlaims of
patent infringement and use the discovery process to confirm that RAAD’s actions infiinge
Pacific Aerospace’s patents If forced to assert patent infringement claims, Pacific Aerpspace
intends to seek all remedies provided by law for RAAD’s use of the patented technology.

Because of the imminent shipment of the QRDC housing assemblies by your client, wq require
your response to this letter no later than the close of business on January 9, 2003 We gttach
copies of the patents histed above to speed your response

Please call if you have any questions

Very traly yours,

Dawvis Wright Tremaine LLP
—-—\" —_\ -P\_,___

Harry J. F Korrell

Enclosures

cc Don A. Wnight (via fax)

Lou Wear (via fax)
Douglas Momnll, Esq.

Jp—— o — e — -y

SEA 13092717 | 46289 23
Seattle
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01710703 FRI 16,52 FAX 206 628 7699 DpwE SEATTLE idooz

TAM YERS

Davis Wright Tremaine rp

ANCHFOMLASE  MLLLLVUF HONOLULY  LOS ANGELES  NIW YOAR PORTLANS AN FRANCISE €Y 3EAT L B SHANGAAL WASHINGTIN, ..

2500 CENIURY GQLARE TEr (206) $22-3140
B & BODIN
Duretn (296 $20-762) 1501 FOURTH AYANUL rAx (206) o28-7o}s
SEATLLF, WA YNLUI-1648 wwit dwy com

briscbodine@ dwt tom

Jarmary 10, 2003

V1A FACSIMILE ~ ( 509) 662-2452

Robert C. Nelson, Esq.

Jeffers, Damelson, Sonn & Ayilward P.S.

2800 Chester Karnm Road

Wenatchee, WA 9B807-1688

Re:  Pacific Aerospace & Elcctronics/James Petri

Dear Mr Nelson.

Your letter of January 9, 2003 to Mr. Korrell was referred to me for response.
The thrust of the analysis attached Lo your letter ss that United States Patent No. 5,298,6%3 (“the

Taylor patent™) requires both & connector and a feedthrough and that these pieces are jorhed ‘

together by a laser weld. We do not read the claums of the Taylor patent Lo requure exthef a two
piece construction or a laser weld.

Claim 1 of the Taylor patent, which 1s the broadest clavm, does not require a feedthroughf at all
That claun requires “a connector body™ that is comprised of a first layer of higher density metal
and a second layer of & lower density metal, Tho layers set forth in claim | have an unequal
volume with the lower density matenal having a higher volurae than the lower density

From reading the analysis attached to your letter, 1t appcars that the RAAD Tech micrn.
connector contains all limitations of clasm 1 of the Taylor patent, The analysis admits

connector has two layers of metals that have different densities. Thus, »f the layer of Jo
density material hag a higher volume than that of the Jower density material, it contains
every element of claim 1. Thos, RAAD’s offer to sell this device infninges the Taylor patent.

In addition to the Taylor patent described above, Pacific Aerospace owns a number of other

patents relating to dissimular metais connectors, including United States Patent Numbers
5,405,272 and 5,110,307 both titled Laser Weldable Hermene Connector We are currergly

l
|
SRA 1311268v1 46289-21 |
Seatle |
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analyzing these patents and believe that RAAD’s connectors, as deseribed in the analysfs, may
well infringe these patents as well.

The above-listed patents are valuable assets of Pacific Acrospace, which intends to vigdrously
assert them against all infringers, including RAAD. Therefore, I reiterate the demand rhade first
in Mr. Korreil’s letter that you provide us with evidence demonstrating that the QRDC bousing
assembhes that bave been offered for sale to Raytheon do not incorporate Pacific Aerospace’s
patcnted technology, mcluding, but not iumted 1o, claim 1 of the Taylor patent.

If your client fails to provide us with an adequate explanation, we have no choice other fhan to
amend our complaint to allege infmgement of that patent and scek a preliminary inyundtion to
stop shipment of the units to Raytheon Because of the scheduled shupment date, we reTum: your
response no later than Monday, January 13, 2002,

Please call if you have any questions.

Very truly yours,
Davis Wnght Tremaine LLP

G. Bodine

BGB mw

cc:  Don A. Wright (via fax)
FLou Wear (via fax)
Douglas Morrill, Bsq.
Harry Korrell, Esq

SEA 1371288+ #6289-23
Seqitle
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