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We’'re building a new patent system from end-to-end emphasizing the following
principles:

Stop, Look and Listen: Stop investing in endless modifications to our outdated systems;
look at what other agencies and industry are doing; and listen to our employees and
stakeholders to determine their wants and needs.

Build Smart, Build Fast but Own the Design: We will embrace an agile and iterative
development methodology to incrementally build and improve core functionality, and
then scale to meet the broad needs of our user community.

Stakeholder Needs Lead: For these changes to make an impact on timeliness and
guality, our new system must fully meet the needs and desires of our employees, and be
flexible enough to absorb continuous change going forward.
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Open Standards
Maintainability, Scalability

Optimization of cost and time

Visibility of information

Usability (of data, interfaces)

State of the art search and comparison tools

Collaboration support
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Original Claims Claim Dependencies
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Attorney Docket _

lead may be connected directly to the exposed area of the top electrode 113. In another
alternative embodiment, the matching layer may be made of a conductive material, e.g., silver

epoxy, with the lead connected to the matching layer.

[0031]  Although the exemplary embodiments in the Figures show the conductive post
135 having two exposed surfaces, the post 135 may only have an exposed bottom surface. For
example, the post may be located within the backing layer with no exposed side surface.
Alternatively, the post may only have an exposed side surface and not extend all the way down to

the bottom of the backing layer.

[0032] A batch process for fabricating transducers according to an exemplary
embodiment will now be given with reference to Figures 5(a)-5(h). The batch process is
compatible with MEMS microfabrication techniques. In this example, the post is made of
deposited metal, although other conductive materials, e.g., heavily doped silicon, may also be

used.

[0033] Figure 5(a) shows an active element layer 210, » o, # njezaalect=~ eloment,

with electrode layers 213, 217, evg., goid emrchrome ciectrode. Tiie active Tiement layer 21rests

layer of‘]jghl-s;nsiiive photoresist 265, e.g., SU-8 or KMPR, is applied on top of the active
element 210 using spin coating. The photoesist layer 265 can be either positive or negative based
on its response to light. Positive photoresist becomes weaker and more soluble when exposed to
light while negative photoresist becomes stronger and less soluble when exposed to light. P -

Photoresists are commonly used in IC and MEMS fabrication with consistent repeatabl€results.
-

[0034] In Figure 5(b), a mask 270, e.g., chrome on glass, is uﬁ imnﬁclion with
light exposure equipment to form a pattern in the photoresise®85. In this example, the
photoresist 265 is positive and the mask 270’\?5:@:':111 in areas where the photoresist 265 is
to be removed (o form the posts. [UN light 275 is filtered through the mask 270 and reaches the
underlying photoresist 265. The areas of the photoresist 263 corresponding to the transparent
areas 280 of the mask 270 are exposed to the UV light 275. For the example of negative

photoresist, the mask would be opaque in areas where the photoresist is to be removed.

ona ~e.grrsilicon wefer, forsupporting thetransducerlayersduring fobrication. =l == m m s e P
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Attorney Docket No. _

bottom surfaces of the active element 110, respectively. The elecirodes 113 and 117 may — |

The transducer 105 further comprises a matching layer 120 on top of the acti

comprise thin layers of gold, chrome, or other conductive material. The transducer's emitting

face may have a square shape, circular shape, or other shape.

[0026]
element 110 and a backing layer 150 on the bottom of the active element 110. The trdhsducer

105 further comprises a conductive, e.g., metal, post 135 embedded in the backing layer 13040 w  wom =
provide a direct electric |l connection to the active element 110. As discussed further below, lhl-

conductive post 135 car be fabricated using current microfabrication techniques, e.g., intcgratch —

circuit (IC) and MEMS fabrication techniques. In the embodiment shown in Figures 2 and 3, the
conductive post 130 includes an exposed side sucface 140, e.g., a chamfer, and an exposed
bottom surface 145. This allows a lead to lle connected to the conductive post 135 on either the
exposed side surface 143 or the exposed bqnom surface. Figure 4(a) shows an example of the
transducer 105 with a le ad 150 connected lr the side surface 140 of the post 135, e.g., using
solder, epoxy, or laser v elding. Figure 4(b) shows an example of the transducer 105 with a lead
i1he post 135. The lead 150 or 155 may be part of a

twisted wire pair coupled to an ultrasound lyslzm. Alternatively, the lead 150 or 155 may be

155 connected to the bo‘tom surface 145 of

connected at the other end to a coaxial cab': coupled to the ultrasound system. In the Figures,
the backing layer is shown scmi-tranSparerI 50 that the embedded conductive post is visible in

the Figures.

e o e e e e o o .

[0027)
element | 10 with lower resistance compared with prior art methods, in which the lead is

The conductive post 135 provides a better electrical connection to the active

electrically connected to the active element through a secondary conduction path such as through
the housing and/or the backing layer. The series resistance can be reduced considerably
depending on the material used for the post 135, e.g., nickel, gold, copper, etc., with gold being
the optimal choice from a performance standpoint. Further, the conductive post 135 improves
flexibility in the design of the transducer by increasing the number of passive materials that are
available to form the transducer. This is because the choice of passive materials is no longer

limited to conductive materials. Since the conducive post provides conduction that is

Attorney Docket No_

CLAIMS
What is claimed is:

1.

e w23 aclive acoustic element; and

An ultrasound transducer comprising:

a|passive layer attached to the active acoustic element, the passive layer comprising:

a layer of material; and
. a conduetive post embedded in the layer of material and electrically connected to
= = et adsustiCelement, T T T = _|
2. The transducer of claim 1, wherein the active acoustic element comprises a piezoelectric

el ment.

I The transducer of claim 1, wherein the material comprises a polymer.
b e Fle transdueer ofelaine], whereinsthe-passive layer fosms a backing layer that attenuates

ultrasound energy propagation below the active acoustic element.
The transducer of claim 1, wherein the conductive post comprises a metal post,

6.

e e w1 A side surfiace of the passive layer.

The transducer of claim 1, wherein the conductive post has a side surface that is exposed

7.

suystantially flat.

The transducer of claim 6, wherein the exposed side surface of the conductive post is

8.

su face of the conductive post.

The transducer of ¢laim 6, further cOmprising a lead connected to the exposed side

9.
th exposed side surface of the conductive post.

The transducer of claim 6, furthercomprising an integrated circuit (IC) chip connected to

10.  The transducer of claim 1, wherein the conductive post has a bottom surface that is

exposed on a bottom surface of the passive layer.

-14-
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Office Action

Application No. Applicant(s|

Office Action Summary ArtUnit

3T

lead may be conncted disctly

posed aeaof h top locode 113, I ncter

epoxy,with the ead connected o the mching et

o3y

Jri——

e bt f the bckinglyer,

100321 A bt process or i

vcer acsonding o exemplry

I thiscxanpe
deposied et " may alsobe

10033]  Figne S()shows a actve eleoentlayer 210, .. ezl clennt

on o SERRRR 5., slcon vifer,for spportin the tansducer lyers g abricaton. A

U or KPR,
posiie o segative basd
0034 InFigre 50, mask 270, .5, ch ”
tigh 275

FIG. 5(a)

FIG. 5(b)

o the v el 110 respctivly. The clsrodes 15 0d 117y
ce ey have a squane shape il shape, o ober shape.

10026] T sdoce 105 e comprises  matchin e 120.0m o f e NG

fro——

1o, e

condutive poc 130 incdes  FEMSREERIREEINY, ..o
otom s 145, Thisllos e 0 b conmeetd o the condi

rasducer 105 with s 150 conmectc e s sfce 140 pst 135, .. using.

e, cpovy, orlascr wedig

eraiel,the R TS0 G55 my v

e Figues,

heFigres.

10027) The condutive pos 138 provides e lecuiclconnction o the i

138 imprones

ey

CLams

[ rS——

e

s loerof matral and

e stve scastc clmen,

2

5. Theansducrof i 1, wheren the msterial comprises  plymer.

sy proegation bl the s

srtceof e condct pst.

B
he cxposcd side e of e condacive st

0.

exposed on b e of e pasive Ly,

i
— Tho MAILING DATE of this communication ap, T with (e correspondence aoariss —

Period for Raply

A BHORTENED STATUTORY PERIOD FOR REPLY IS SET TO 2XPIRE 3 MONTH(S) OR THIRTY (30) DAYS
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Status

1] Responsive to communication{s} filzd on
2a)] This actionis FINAL. 20)E ™is acticn s nondinal,
3] Sirce this application is in condition for allowance e«cept for formal matters, prosecution as 1o the merits is
ehosard in aceordanes with the peactics under S pade OQuapie, 19350 0 11 458306 213

Disposition of Claims

A Claim(s) 129 isfare pending in the applcation
4a)Of the above claim(s) ______ islare withcrawn from considaeration
571 Cleim(s)y _____ isfare allowsad.
G Claim(s) 1-29 isfare rejected
T Claim(s) _____ isfare objeced to
&1 Claim(g)_____ aresubjectio restriztion andlor election requiremen,

Applicatinn Papars

)] The spacification is sbjectac to by the Examinar.

1050 The drawing(s) filed on 17 February 2005 and 17 August 2005 isfare: af | zcoepted or b objected 1o by the
Examiner

Apghcant may not request that any obgection 1o the draws

3(2) be held in abeyance. See 37 CFR 1.85%a).
the conection is nequired if the drasing(; abjected to. SeadT CFR L12%(d).
11)] The cath or deciaralion is objected ty by the Examinar, Note the attached Ofice Action or fom PTO-152,

Replacemert drawing sheat(:

Priority under 35 U.5.C. § 119

12)] Acknowledement is made of a claim for foreign priorty under 35 U.S.C. § 113(a)=(d) or ().
ajfJan by Some * c)] None of:
1. Certified copies of the priority documents have been received.
20 Cenified copes of the privrity documents have beean neceived in Application No,
3.[] Copiss of the certified copiesof the priority documents have been recsived in this National Stage
applization fram the International Bursaw {PCT Rule 17 2(a)).
= See the attached demkiled Office action for a st of the certified copies not received,

Attachmont(s)

Offics Action Summary Part of Paper No Mail Dabe 2008081 2




Process Takes Substantial Amount of Time

Standard Examination — = | = & Completed
Processes = i ==—1 Office Action
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Maximize Automated Processes Before :
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=y | " Office Action
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Existing
Company S
Products

* Error reduction equals better quality *



Core Infrastructure

Iterative Agile
Development

Fiscal Quarters*

Company
A
B
C

Company
A
B
C

Company

>0 0w

Q4/2010 Q1/2011 Q2/2011 Q3/2011 Q4/2011 Q1/2012

Establish Flexible Core: Phase 1
— <> Patent Next Gen v 0.1
|

Flexibility proof; Select Integrator A;  ppase 2

|
E—— <> Establish v1.0 Incentives
|

A builds core system Phase3
B-D iteratively build features

Il’]tcgrator A

v1.0 vl.1 v1.2 v1.3 v14 v1.5 v1.6

Phase 4

* Dates Tentative




e PALM New Count System
e 11/21/09: Release of RCEs on Examiner’s “Special New” Docket
e 12/27/09: Beta Deployment of PALM New Count System
e Provides Examiners with more time to work on a case

e Encourages compact prosecution and reduction of pendency
02/14/10: Production Deployment of PALM New Count System
04/06/10: Award Calculator Deployment
e Summer 2010 (Planned):

e \Web Services for SPE Management Database

e Management Reports migration to Patent’s Datamart
e Trouble Shooting Services

10



e Patent Term Adjustment (PTA)

e 02/09/10: PALM ExPo Deployment of calculation file (one # grant) for
published applications

e 02/14/10: PAIR (Public/Private) Deployments of calculation reporting
and display of total PTA time for each grant patent

02/27/10: PALM ExPo / PRS Deployments of calculation reporting and
display of total PTA time for each grant patent

04/16/10: Deployed automated functionality to address petitions.

¢ Included automated printing/mailing of PTA Petition Decisions
e Mailed out 18,000 backlogged petitions

e July 2010 (Planned): PALM ExPo / PRS / PAIR (Public/Private)
deployments for complete display and logic of the calculation, as well
as calculation problems dating back to 2001

11
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e EFS Web Backup

e MPEP

e Google, Petitions, and No-cost Dissemination Contract

e Single Laptop Program

e PTONet Upgrade

12
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