UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.0.Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
16/442,385 06/15/2021 11035885 160062.429C1 7220
500 7590 05/26/2021

SEED INTELLECTUAL PROPERTY LAW GROUP LLP
701 FIFTH AVE

SUITE 5400

SEATTLE, WA 98104

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 82 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office
of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments
should be directed to the Application Assistance Unit (AAU) of the Office of Data Management (ODM) at
(571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

TECHNOPROBE S.P.A., Cernusco Lombardone, ITALY
Flavio MAGGIONI, Cernusco Lombardone, ITALY

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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Doc Code: IFEE

Document Description: Issue Fee Payment (PTO-85B)

PTOL/85B-EFS

Issue Fee Transmittal Form

Application Number Filing Date First Named Inventor Atty. Docket No. Confirmation No.

16442385 14-Jun-2019 Flavio MAGGIONI 160062.429C1 7220

TITLE OF INVENTION :

TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES

Entity Status Application Type Art Unit [Class - Subclass EXAMINER
Regular Undiscounted Utility under 35 USC111(a) [2866 756010 TRUNG NGUYEN
Issue Fee Due Publication Due Total Fee(s) Due Date Due Prev. Paid Fee
$1200 $0 $1200 18-May-2021 $0

1.Change of Correspondence Address and/or Indication Of Fee Address (37 CFR 1.33 & 1.363)

Current Correspondence Address:

500
SEED INTELLECTUAL PROPERTY LAW GROUP LLP

701 FIFTH AVE
SUITE 5400
SEATTLE WA 98104
UNITED STATES

206-622-4900
USPTOeAction@SeedlP.com

Current Indicated Fee Address:

[ Change of correspondence address requested, system
generated AIA/122-EFS form attached

[

Fee Address indication requested, system generated SB/47-EFS
form attached

2.Entity Status

Change in Entity Status

Applicant certifying micro entity status; system generated Micro Entity certification form attached. See 37 CFR 1.29.
Note: Absent a valid certification of micro entity status, issue fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
O If this box is checked, you will be prompted to choose a micro entity status on the gross income basis (37 CFR 1.29(a)) or the institution of higher education basis

(37 CFR 1.29(d)), and make the applicable certification online.

O Applicant asserting small entity status. See 37 CFR 1.27.

Note: If the application was previously under micro entity status, checking this box will be taken to be a notification of loss of entitlement to micro entity status.

® Applicant changing to regular undiscounted fee status.
Note: Checking this box will be taken to be a notification of loss of entitlement to small or micro entity status, as applicable.

WEB IFEE 1.0
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Doc Code: IFEE PTOL/85B-EFS

Document Description: Issue Fee Payment (PTO-85B)

3.The Following Fee(s) Are Submitted:

[ | authorize USPTO to apply my previously paid issue fee to the

Issue Fee
IZ current fees due

The Director is hereby authorized to apply my previously paid
[ ] Publication Fee [] issue fee to the current fee due and to charge deficient fees to
Deposit Account Number

If in addition to the payment of the issue fee amount submitted
with this form, there are any discrepancies in any amount(s) due,
the Director is authorized to charge any deﬁf:éei%% or credit any
overpayment, to Deposit Account Number

X The issue fee must be submitted with this form. If payment of
the issue fee does not accompany this form, checking this box
and providing a deposit account number will NOT be
effective to satisfy full payment of the fee(s) due.

[] Advance Order - # of copies

4.Firm and/or Attorney Names To Be Printed

NOTE: If no name is listed, no name will be printed
For printing on the patent front page, list to be displayed as entered

1. SEED INTELLECTUAL PROPERTY LAW GROUP LLP

5.Assignee Name(s) and Residence Data To Be Printed

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

Name City State Country Category
Cernusco . .
TECHNOPROBE S.P.A. Lombardone italy corporation

6.Signature

| certify, in accordance with 37 CFR 1.4(d)(4) that | am an attorney or agent registered to practice before the Patent and Trademark Office who has filed and has been granted
power of attorney in this application. | also certify that this Fee(s) Transmittal form is being transmitted to the USPTO via EFS-WEB on the date indicated below.

Signature /Justin Coe/ Date 05-17-2021

Name Justin Coe Registration Number | 67382

FormFactor Ex. 1002, p. 3
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Electronic Patent Application Fee Transmittal

Application Number:

16442385

Filing Date:

14-Jun-2019

Title of Invention:

TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES

First Named Inventor/Applicant Name:

Flavio MAGGIONI

Filer: Justin E. Coe/Nick Brandt
Attorney Docket Number: 160062.429C1
Filed as Large Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Sull)j-s'l'g(tsa\)l in
Basic Filing:
UTILITY APPL ISSUE FEE 1501 1 1200 1200
PUBL. FEE- EARLY, VOLUNTARY, OR NORMAL 1504 1 0 0

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

FormFactor Ex. 1002, p. 4
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Sub-Total in

Description Fee Code Quantity Amount USD($)
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:
Total in USD ($) 1200

FormFactor Ex. 1002, p. 5
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Electronic Acknowledgement Receipt

EFS ID: 42734264
Application Number: 16442385
International Application Number:
Confirmation Number: 7220

Title of Invention:

TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES

First Named Inventor/Applicant Name:

Flavio MAGGIONI

Customer Number:

500

Filer: Justin E. Coe/Nick Brandt
Filer Authorized By: Justin E. Coe
Attorney Docket Number: 160062.429C1
Receipt Date: 17-MAY-2021
Filing Date: 14-JUN-2019
Time Stamp: 17:22:39

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes

Payment Type CARD

Payment was successfully received in RAM $1200

RAM confirmation Number E20215GH22353423

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

FormFactor Ex. 1002, p. 6
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
46069
1 Issue Fee Payment (PTO-85B) Web85b.pdf no 2
3d8a7736734c7b9320ad05d94fb72c97db1|
335fa
Warnings:
Information:
32093
2 Fee Worksheet (SB06) fee-info.pdf no 2
caa23a405464c5f6be51a816745bbb66f9ed
Warnings:
Information:
Total Files Size (in bytes): 78162

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
500 7590 02/18/2021
SEED INTELLECTUAL PROPERTY LAW GROUP LLP NGUYEN, TRUNG Q
701 FIFTH AVE
SUITE 5400 | ART UNIT PAPER NUMBER |
SEATTLE, WA 98104 2866
DATE MAILED: 02/18/2021
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. |  CONFIRMATION NO.
16/442,385 06/14/2019 Flavio MAGGIONI 160062.429C1 7220

TITLE OF INVENTION: TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES

APPLN. TYPE ENTITY STATUS ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/18/2021

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE MAILING
DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS STATUTORY PERIOD
CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES NOT REFLECT A CREDIT
FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS PREVIOUSLY BEEN PAID IN
THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM WILL BE CONSIDERED A REQUEST
TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to Mail
Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Maintenance fees are due in utility patents issuing on applications filed on or after Dec. 12, 1980.
It is patentee's responsibility to ensure timely payment of maintenance fees when due. More information is available at

www.uspto.gov/PatentMaintenanceFees.
Page 1 of 3 FormFactor Ex. 1002, p. 8
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where appropriate. All
further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as indicated unless corrected
below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

500 7590 02/18/2021 Certificate of Mailing or Transmission
SEED INTELLECTUAL PROPERTY LAW GROUPLLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
701 FIFTH AVE addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
SUITE 5400 the USPTO via EFS-Web or by facsimile to (571) 273-2885, on the date below.
SEATTLE WA 98 104 (Typed or printed name)
(Signature)
(Date)
| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
16/442,385 06/14/2019 Flavio MAGGIONI 160062.429C1 7220
TITLE OF INVENTION: TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional UNDISCOUNTED $1200 $0.00 $0.00 $1200 05/18/2021
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
NGUYEN, TRUNG Q 2866 324-756010
1. Change of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1

M| Change of correspondence address (or Change of Correspondence

Address form PTO/SB/122) attached (2) The name of a single firm (having as a member a

registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
SB/47; Rev 03-09 or more recent) attached. Use of a Customer
Number is required.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [Jpublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

5. Change in Entity Status (from status indicated above)

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date

Typed or printed name Registration No.

Page 2 of 3 FormFactor Ex. 1002, p. 9
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.UsSpto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
16/442,385 06/14/2019 Flavio MAGGIONI 160062.429C1 7220
500 7590 02/18/2021 | EXAMINER |
SEED INTELLECTUAL PROPERTY LAW GROUP LLP NGUYEN, TRUNG Q
701 FIFTH AVE
SUITE 5400 | ART UNIT PAPER NUMBER |
SEATTLE, WA 98104 2866

DATE MAILED: 02/18/2021

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(Applications filed on or after May 29, 2000)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon
the individual case. Any comments on the amount of time you require to complete this form and/or suggestions
for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office,
U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection
of information unless it displays a valid OMB control number.

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your
submission of the attached form related to a patent application or patent. Accordingly, pursuant to the requirements
of the Act, please be advised that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)
(2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information
is used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent
application or patent. If you do not furnish the requested information, the U.S. Patent and Trademark Office may not
be able to process and/or examine your submission, which may result in termination of proceedings or abandonment
of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of records may
be disclosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence
to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of
settlement negotiations.

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting
a request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. Arecord from this system of records may be disclosed, as a routine use, to the Administrator, General Services,
or his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility
to recommend improvements in records management practices and programs, under authority of 44 U.S.C.
2904 and 2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection
of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall
not be used to make determinations about individuals.

8. Arecord from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed
in an application which became abandoned or in which the proceedings were terminated and which application
is referenced by either a published application, an application open to public indpecmibraotamBExsutdq2itent] 1

9. A record from this system of records may be disclosed, as a routine use, to RdrpslegdtortatcT echiooprdive
enforcement agency, if the USPTO becomes aware of a violation or potential violation of lappprggulgous3



Application No. Applicant(s)
) o 16/442,385 MAGGIONI, Flavio
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
TRUNG Q NGUYEN 2866 Yes

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1.} This communication is responsive to Amendment filed on 02/04/2021.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J An election was made by the applicant in response to a restriction requirement set forth during the interview on ; the
restriction requirement and election have been incorporated into this action.

3. The allowed claim(s) is/are 1-3,5-18 and 20-25 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent
Prosecution Highway program at a participating intellectual property office for the corresponding application. For more information
, please see http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.
4 M} Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) MAIl by (JSome  *c) [J None of the:
1. Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[J Information Disclosure Statements (PTO/SB/08), 6. ¥} Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/TRUNG Q NGUYEN/ /MELISSA J KOVAL/
Examiner, Art Unit 2866 Supervisory Patent Examiner, Art Unit 2866

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20210208
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Application/Control Number: 16/442,385 Page 2
Art Unit: 2866

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

EXAMINER’S STATEMENT OF REASONS FOR ALLOWANCE

2. Claims 1-3, 5-18 & 20-25 are allowed.

3. Claims 4 & 19 have been cancelled by Applicant in the Response of 02/04/2021.

The following is an examiner’s statement of reasons for allowance:

4. Applicant’'s amendments & arguments including indicated allowable subject
matters have overcome the rejections of the independent claim stated in the office
action mailed on 11/04/2020. The limitations of previously objected to claim 4 & 19 are
incorporated into independent claims 1, 17 & 20 and claims 4 & 19 are cancelled in

independent form in applicant’s response of 02/04/2021.

Conclusion
5. Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled "Comments on

Statement of Reasons for Allowance." Any inquiry concerning this communication or
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Application/Control Number: 16/442,385 Page 3
Art Unit: 2866

earlier communications from the examiner should be directed to TRUNG NGUYEN
whose telephone number is (571)272-1966. The examiner can normally be reached on
Mon- Friday 8AM - 4:00PM Eastern Time. If attempts to reach the examiner by
telephone are unsuccessful, the examiner’s supervisor, Melissa Koval can be reached
on 571-272-2121. The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300. Information regarding the status of an
application may be obtained from the Patent Application Information Retrieval (PAIR)
system. Status information for published applications may be obtained from either
Private PAIR or Public PAIR. Status information for unpublished applications is
available through Private PAIR only. For more information about the PAIR system, see
http:/pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-

1000.

Examiner:  /Trung Nguyen/-Art 2866
February 9, 2021.

/MELISSA J KOVAL/
Supervisory Patent Examiner, Art Unit 2866
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application No. . 16/442,385 Examiner : NGUYEN, TRUNG Q

Filed . June 14, 2019 Art Unit : 2866

Confirmation No. . 7220

Docket No. . 160062.429C1

First Named Inventor : Flavio MAGGIONI

Title . TESTING HEAD HAVING IMPROVED FREQUENCY
PROPERTIES

Date . February 4, 2021

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REPLY TO OFFICE ACTION UNDER 37 CFR §1.111

Commissioner for Patents:

In response to the Office Action dated November 4, 2020, Applicant respectfully requests
consideration of the present reply in the above-identified application.

Please amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims beginning on page 2 of
this paper.

Remarks begin on page 8 of this paper.

The Director is authorized to charge any additional fees due by way of this filing, or

credit any overpayment, to our Deposit Account No. 19-1090.
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Application No. 16/442,385
Reply to Office Action Dated November 4, 2020

AMENDMENTS TO THE CLAIMS

This listing of claims will replace all prior versions and listings of claims in the

application.

Listing of Claims:

1. (Currently Amended) A testing head apt-configured to verify the operation of a

PONRHErerr R At R

device under test integrated on a semiconductor wafer, eemprisesihe testing head comprising:

a plurality of contact elements, each comprising a body that extends between a first end
portion and a second end portion, and

at least one guide provided with a plurality of guide holes apt-contigured to house the
contact elements,

wherein the at least one guide comprises;

a first conductive portion that includes and electrically connects a first group of

guide holes, of the plurality of guide holes, to each other and is apt-configured to contact
corresponding first contact elements, of the plurality of contact elements, apt-contigured to carry

a second conductve portion that includes and electrically connects the holes of a

second wroup of the suide holes to each other, the second sroup housing second contact elements

of the plurality of contact elements, the second contact elements being configured to carrv a

second tvpe of signal, the first and second tvpes of sienals chosen between ground sienals and

2. (Original) The testing head of claim 1, wherein the first conductive portion is

locally interrupted by at least one non-conductive zone.

3. (Currently Amended) The testing head of ¢kaiss~4ciaim 1, wherein the at least one

guide comprises at least one coating dielectric portion that covers the at least one non-conductive

zone.
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Application No. 16/442,385
Reply to Office Action Dated November 4, 2020

4. (Canceled)

5. (Currently Amended) The testing head of elasm-4ciaim 1, wherein the first

conductive portion is formed on a first face of the at least one guide, and the second conductive
portion is formed on a second face of the at least one guide, the second face being opposite to the

first face.

6. (Currently Amended) The testing head of elaim-4claim 1, wherein the at least one
guide includes a lower guide, an intermediate guide, and an upper guide, the lower guide and the
intermediate guide being separated from each other by a first gap, the intermediate guide and the
upper guide being separated from each other by a second gap, each of the lower, intermediate
and upper guides comprising respective guide holes for housing the contact elements, the first
and second conductive portions being formed on respective faces of the upper, intermediate and

lower guides.

7. (Currently Amended) The testing head of etaisu-4clain i, wherein the at least one
guide includes a lower guide, an intermediate guide and an upper guide, the lower guide and the
intermediate guide being separated from each other by a first gap, the intermediate guide and the
upper guide being separated from each other by a second gap, each of the lower, intermediate
and upper guides comprising respective guide holes for the housing the contact elements, the
first and second conductive portions being formed on a same face of one of the upper,
intermediate and lower guides and being physically and electrically separated from each other by

at least one non-conductive zone.

8. (Currently Amended) The testing head of ehars-4ciaing 1, wherein the at least one
guide includes at least one third conductive portion that includes and electrically connects a third

input/output signals between the device under test and a test equipment.
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0. (Original) The testing head of claim 1, wherein the first conductive portion covers

at least one portion of an inner surface of each guide hole of the first group of guide holes.

10.  (Original) The testing head of claim 1, wherein the at least one guide comprises at

least one common pad connected to the at least one conductive portion by a conductive track.

11.  (Currently Amended) The testing head of claim 1, wherein the at least one guide
comprises a further conductive portion at one of the guide holes that is apt-configured to house a
single contact element, the at least one guide comprising a common pad connected to the further

conductive portion by a conductive track

12, (Currently Amended) The testing head of claim 1, wherein the at least one guide
comprises a further conductive portion at one of the guide holes that is apt-configured to house a
single contact element, the at least one guide comprising a conductive track that connects the

conductive portion to other conductive portions.

13.  (Original) The testing head of claim 1, wherein the first conductive portion is

embedded in the at least one guide.

14.  (Original) The testing head of claim 1, wherein the first conductive portion is one

of a plurality of conductive portions overlapped to and electrically insulated from each other.

15.  (Currently Amended) The testing head of claim 1, whersin-the-at-least-one-puid

b s g - ’ =

it thanaaidad
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el el e e R R
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plurality-of contact-elemenis the testing-head-further comprising at least one conductive track
that electrically connects the first and second conductive portions including and electrically
connecting the holes of the first and second groups of the guide holes to each other, the contact

elements included in the second group being apt-contigured to carry the first type of signal.
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16.  (Original) The testing head of claim 1, further comprising a circuit component,

which is electrically connected at least to the first conductive portion of the at least one guide.

17. (Currently Amended) A testing head apt-configured to verify the operation of a

device under test integrated on a semiconductor wafer, the testing head COMpHSInE-COMPRSes!
a plurality of contact elements, each comprising a body that extends between a first end
portion and a second end portion; and
at least one guide provided with a plurality of guide holes aptconficured to house the
contact elements,
wherein the at least one guide comprises:
a first conductive portion including and electrically connecting holes of a first
group of the guide holes to each other, the first group housing first contact elements; s
a second conductive portion including and electrically connecting holes of a
second group of the guide holes to each other, the second group housing second contact

elements, the first and second contact elements being apt-gontigured to carry respective same

type of signal chosen between ground signals and power signals; ang

alower cuide. an inftermediate guide, and an uoper guide. the lower guide and the

intermediate guide being separated from each other by a first gap. the intermediate guide and the

upper suide beinge separated from each other by a second sap. each of the lower, intermediate

and upper guides comprising respective guide holes for housing the contact elements, the first

and second conduciive nortions being formed on respective faces of the upper. intermediate and

lower guides.
18.  (Original) The testing head of claim 17, wherein the first conductive portion is
formed on a first face of the at least one guide, and the second conductive portion is formed on a

second face of the at least one guide, the second face being opposite to the first face.

19.  (Canceled)
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20.  (Currently Amended) Fhe-testing-head-ofolaine-37-A testing head configured o

verify the operation of a devige under test ingesrated on a semiconductor waber, the testing head

comprising

a plurabity of contact elements. each comprising a body that exiends between a first end

portion and a second end portion; and

at least one suide provided with a pluralivy of suide holes confisured (o houss the contact

elements,

wherein the at least one euide comprises:

a first conductive porion including and slectrically commecting holes of a first

group of the guide holes 1o gach other, the first groun housing first contact elements;

a second conductive portion including and electrically connectine holes of a

second sroup of the guide holes 1o each other, the second aroup housing second coniact

elements, the first and second contact elements being conficured 1o carry respective same type of

stenal chosen between ground sienals and power signals, and

& «-a lower guide, an intermediate guide and
an upper guide, the lower guide and the intermediate guide being separated from each other by a
first gap, the intermediate guide and the upper guide being separated from each other by a second
gap, each of the lower, intermediate and upper guides comprising respective guide holes for the
housing the contact elements, the first and second conductive portions being formed on a same

face of one of the upper, intermediate and lower guides and being physically and electrically

separated from each other by at least one non-conductive zone.

21.  (Currently Amended) The testing head of claim 17, wherein the at least one guide
includes at least one third conductive portion that includes and electrically connects holes of a
third group of the guide holes to each other and house third contact elements, of the plurality of

contact elements, apt-conficurad to carry input/output signals between the device under test and a

test equipment.

22, (Original) The testing head of claim 17, wherein the at least one guide comprises

at least one common pad connected to the first conductive portion by a conductive track.
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23.  (Currently Amended) The testing head of claim 17, wherein the at least one guide
comprises a further conductive portion, which includes one of the guide holes apt-contigured to
house a single contact element, the at least one guide comprising a common pad connected to the

further conductive portion by a conductive track

24.  (Original) The testing head of claim 17, wherein the first conductive portion is

embedded in the at least one guide.

25.  (Original) The testing head of claim 17, wherein the first and second conductive

portions are overlapped to and electrically insulated from each other.
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REMARKS

Applicant respectfully requests reconsideration of this application in view of the above
amendments and the following remarks. Claims 1-3, 5-18, and 20-25 will be pending upon entry
of this amendment. Claims 1, 3, 5-8, 11, 12, 15, 17, 20, 21, and 23 have been amended. Claims

4 and 19 are canceled herein. No new matter has been added to the application.

Allowable Subject Matter

Claims 4-8, 15, and 19-21 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of the
base claim and any intervening claims.

Applicant notes, with thanks, the indicated allowability of claims 4-8, 15, and 19-21.

Independent claim 1 has been amended to incorporate the features of allowable claim 4,
which has been canceled. Independent claim 17 has been amended to incorporate the features of
allowable claim 19, which has been canceled. Allowable claim 20 has been rewritten in
independent form including all of the limitations of independent claim 17 as previously pending.

Accordingly, it is respectfully submitted that independent claims 1, 17, and 20, as well as
their respective dependent claims, are allowable as indicated by the Examiner. No specific

discussion with respect to the prior art is therefore believed to be necessary.

Rejections Under 35 U.S.C. § 112
Claims 1-25 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AIA), second

paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject
matter which the inventor or a joint inventor, or for pre-AIA the applicant regards as the
invention.

Applicant respectfully submits that the claims, at least as presented herein, comply with
the requirements of § 112 and overcome the rejections under § 112(b). In particular, Applicant
notes that the claims have been amended for clarity, replacing the term “apt to” with “configured

29

to.
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Rejections Under 35 U.S.C. § 102
Claims 1-3, 9-14, 16-18, and 22-25 are rejected under 35 U.S.C. 102(a)(1) as being
anticipated by US Patent Publication No. 2008/0139017 to Kiyofuji et al. (“Kiyofuji”).

As discussed above, independent claim 1 has been amended to incorporate the features of
allowable claim 4, which has been canceled. Independent claim 17 has been amended to
incorporate the features of allowable claim 19, which has been canceled. Allowable claim 20
has been rewritten in independent form including all of the limitations of independent claim 17
as previously pending.

Accordingly, it is respectfully submitted that independent claims 1, 17, and 20, as well as
their respective dependent claims, are allowable as indicated by the Examiner. No specific

discussion with respect to the prior art is therefore believed to be necessary.

Conclusion
For at least these reasons, Applicant respectfully requests allowance of the pending claims.
In the event the Examiner finds minor informalities that can be resolved by telephone conference
or if the Examiner believes a telephone conference would facilitate prosecution of this application,
the Examiner is urged to contact Applicant’s undersigned representative by telephone at (206)
622-4900 in order to expeditiously resolve prosecution of this application.
Respectfully submitted,

Seed Intellectual Property Law Group LLp

/Justin Coe/
Justin Coe
Registration No. 67,382

701 Fifth Avenue, Suite 5400
Seattle, Washington 98104 JEC:njb
Phone: (206) 622-4900 | Fax: (206) 682-6031 7683133 _1DOCX
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Art Unit: 2866

Notice of Pre-AlA or AIA Status
1. The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Priority

2. Receipt is acknowledged of certified copies of papers required by 37 CFR 1.55.

Information Disclosure Statement
3. The information disclosure statement (IDS) submitted on 06/14/2019 is in
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure

statement is being considered by the examiner.

Claim Rejections - 35 USC § 112
4. Claims 1-25 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),
second paragraph, as being indefinite for failing to particularly point out and distinctly
claim the subject matter which the inventor or a joint inventor, or for pre-AlA the

applicant regards as the invention.

Claim 1, 4,8,11-12, 16-17, 21 & 23 recite “apt” or “test head apt” or “element
apt” or “contact apt”. it is unclear what the meaning of apt, it is well known in the
semiconductor industry that apt can be understood as “4-heads & 6 or flying probes” or

“advance persistent threat” or “Atom-probe tomography” etc.. Thus, it is unclear how or
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what is the connection of apt to other elements of the claims such as disclose in claim 1
below and throughout claims 4, 8, 11-12, 16-17, 21 & 23.

Claim 1 recites "a first conductive portion that includes and electrically connects a
first group of guide holes, of the plurality of guide holes, to each other and is apt to
contact corresponding first contact elements, of the plurality of contact elements, apt to

carry a first type of signal .

For examining purposes, the Examiner base on the specification filed on
06/14/2019, apt means “suitable or particularly appropriate”, wherein it does not have

any patentable weight.

Claim Rejections - 35 USC § 102
5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(a)(1) the claimed invention was patented, described in a printed publication, or in public use,
on sale, or otherwise available to the public before the effective filing date of the claimed
invention.

6. Claim(s) 1-3, 9-14, 16-18 & 22-25 is/are rejected under 35 U.S.C. 102(a)(1) as
being anticipated by Kiyofuji et al. (U.S. 2008/0139017 A1).

Regarding claim 1, Kiyofu;ji et al. disclose in Figs. 5-7 a testing head as seen in
Fig. 5 to verify the operation of a device under test 12 integrated on a semiconductor
wafer [see par. 0045] comprises: a plurality of contact elements 44 of Fig. 5, each

comprising a body 44 of Fig. 7 (body of probe contact 44 as seen in Fig. 7) that extends
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between a first end portion 44c and a second end portion 44b [see pars. 0063-0064,
wherein the body 44 of the contact probe 52 is formed by at least one first and one
second lateral portion, 44b and 44c of Figs. 5 & 7], and at least one guide 50b provided
with a plurality of guide holes 42 of Fig. 7 to house the contact elements 52 (or probe
contact 44), wherein the at least one guide via plate 40 [see pars. 0054 & 0059] including
zone 50b comprises a first conductive portion 48 [see par. 0062] that includes and
electrically connects first group of guide holes 50a, of the plurality of guide holes 50b, to
each other and corresponding first contact elements 44c, of the plurality of contact

elements to carry a first type of signal [see pars. 0056 & 0082-0083].
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As to claim 2, Kiyofuji et al. disclose wherein the first conductive portion 48 is
locally interrupted by at least one non-conductive zone 50b (see Fig. 7, zone 50b belong to

insulated/non-conductive plate 40 see par. 0059).

As to claim 3, Kiyofuji et al. disclose wherein the at least one guide 40
comprises at least one coating dielectric portion (dielectric portion is the same meaning as
insulating portion) that covers the at least one non-conductive zone [see par. 0054,
wherein coating dielectric portion via through holes 42 formed to penetrate the insulating plate

40 in its thickness direction and made to correspond to the respective connection terminals 22¢

of the circuit board 22).

As to claim 9, Kiyofuji et al. disclose wherein the first conductive portion 48
(conductive layer 48 located in one side of the guides Left — right as seen in Fig. 7, Left side
consider first portions & right side consider second portion) covers at least one portion of an

inner surface of each guide hole of the first group of guide holes 50a [see par. 0061].

As to claim 10, Kiyofuji et al. disclose wherein the at least one guide 40
comprises at least one common pad 22c or 26a connected to the at least one

conductive portion by a conductive track 26b [see par. 0068].

As to claim 11, Kiyofuji et al. disclose wherein the at least one guide 40

comprises a further conductive portion 48 at one of the guide holes 42 that is apt to
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house a single contact element 44, the at least one guide 40 comprising a common pad

24b connected to the further conductive portion by a conductive track 26 [see par. 0057)].

As to claim 12, Kiyofuji et al. disclose wherein the at least one guide 40
comprises a further conductive portion 48 at one of the guide holes 42 that is apt to
house a single contact element, the at least one guide comprising a conductive track
that connects the conductive portion to other conductive portions 46, 22 & 24 [see pars.

0057-0059].

As to claim 13, Kiyofuji et al. disclose wherein the first conductive portion 48 is

embedded in the at least one guide 40 [see pars. 0061-0063].

As to claim 14, Kiyofuji et al. disclose wherein the first conductive portion 48 is
one of a plurality of conductive portions 50a overlapped to and electrically insulated

from each other [see pars. 0067, 0070 & 0083].

As to claim 16, Kiyofu;ji et al. disclose further comprising a circuit component 22,
which is electrically connected at least to the first conductive portion of the at least one

guide [see pars. 0084 & 0087)].

Regarding claim 17, Kiyofuiji et al. disclose in Figs. 5-7 a testing head as seen in
Fig. 5 to verify the operation of a device under test 12 integrated on a semiconductor

wafer [see par. 0045] comprises: a plurality of contact elements 52 of Fig. 5, each
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comprising a body 44 of Fig. 7 (body of probe contact 44 as seen in Fig. 7) that extends
between a first end portion 44c and a second end portion 44b [see pars. 0063-0064,
wherein the body 44 of the contact probe 52 is formed by at least one first and one
second lateral portion, 44b and 44c of Figs. 5 & 7], and at least one guide 50b provided
with a plurality of guide holes 42 of Fig. 7 to house the contact elements 52 (or probe
contact 44), wherein and a second conductive portion 48 (conductive layer 48 located in
one side of the guides Left — right as seen in Fig. 7, Left side consider first portions & right side
consider second portion) covers at least one portion of an inner surface of each guide
hole of the first group of guide holes 50a [see par. 0061], the second group housing
second contact elements 44b, the first and second contact elements 44c & 44b carry
respective same type of signal chosen between ground signals and power signals [see

pars. 0056 & 0082-0083].

As to claim 18, Kiyofuji et al. disclose wherein the first conductive portion 48
(conductive layer 48 located in one side of the guides Left — right as seen in Fig. 7, Left side
consider first portions & right side consider second portion) is formed on a first face of the at
least one guide 40, and the second conductive portion 48 (right) is formed on a second
face (right side of 40) of the at least one guide 40, the second face being opposite to the
first face [see par. 0061].

As to claim 22, Kiyofuji et al. disclose wherein the at least one guide 40
comprises at least one common pad 22c or 26a connected to the at least one

conductive portion by a conductive track 26b [see par. 0068].
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As to claim 23, Kiyofuji et al. disclose wherein the at least one guide 40
comprises a further conductive portion 48 at one of the guide holes 42 that is apt to
house a single contact element 44, the at least one guide 40 comprising a common pad

24b connected to the further conductive portion by a conductive track 26 [see par. 0057)].

As to claim 24, Kiyofuji et al. disclose wherein the first conductive portion 48 is

embedded in the at least one guide 40 [see pars. 0061-0063].

As to claim 25, Kiyofuji et al. disclose wherein the first conductive portion 48 is
one of a plurality of conductive portions 50a overlapped to and electrically insulated

from each other [see pars. 0067, 0070 & 0083].

Allowable Subject Matter
7. Claims 4-8, 15, 19-21 are objected to as being dependent upon a rejected base
claim, but would be allowable if rewritten in independent form including all of the

limitations of the base claim and any intervening claims.

The following is an examiner’s statement of reasons for allowance:

In terms of claim 4, the prior art of record does not teach alone or in

combination of “wherein the at least one quide includes: a second conductive portion

including and electrically connecting the holes of a second group of the quide holes to

each other, the second group housing second contact elements of the plurality of
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contact elements, the second contact elements being to carry a second type of signal,

the first and second types of signals chosen between ground signals and power signals’

in combination with all elements of claim 1.

In terms of claim 15, the prior art of record does not teach alone or in

combination of “wherein the at least one quide includes a second conductive portion

including and electrically connecting the holes of a second group of the quide holes to

each other, the second group housing second contact elements of the plurality of

contact elements, the testing head further comprising at least one conductive track that

electrically connects the first and second conductive portions including and electrically

connecting the holes of the first and second groups of the quide holes to each other, the

contact elements included in the second group being apt to carry the first type of signal’

in combination with all elements of claim 1.

In terms of claim 19, the prior art of record does not teach alone or in

combination of “wherein the at least one quide includes a lower quide, an intermediate

quide, and an upper quide, the lower quide and the intermediate guide being separated

from each other by a first gap, the intermediate guide and the upper quide being

separated from each other by a second gap, each of the lower, intermediate and upper

quides comprising respective quide holes for housing the contact elements, the first and

second conductive portions being formed on respective faces of the upper, intermediate

and lower quides” in combination with all elements of claim 17.
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In terms of claim 20, the prior art of record does not teach alone or in

combination of “wherein the at least one quide includes a lower quide, an intermediate

quide and an upper quide, the lower guide and the intermediate quide being separated

from each other by a first gap, the intermediate guide and the upper guide being

separated from each other by a second gap, each of the lower, intermediate and upper

quides comprising respective quide holes for the housing the contact elements, the first

and second conductive portions being formed on a same face of one of the upper,

intermediate and lower quides and being physically and electrically separated from each

other by at least one non-conductive zone” in combination with all elements of claim 17.

In terms of claim 21, the prior art of record does not teach alone or in

combination of “wherein the at least one quide includes at least one third conductive

portion that includes and electrically connects holes of a third group of the guide holes

fo each other and house third contact elements, of the plurality of contact elements, apt

o carry input/output signals between the device under test and a test equipment’ in

combination with all elements of claim 17.

Conclusion
8. Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled "Comments on
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Statement of Reasons for Allowance." Any inquiry concerning this communication or
earlier communications from the examiner should be directed to TRUNG NGUYEN
whose telephone number is (571)272-1966. The examiner can normally be reached on
Mon- Friday 8AM - 4:00PM Eastern Time. If attempts to reach the examiner by
telephone are unsuccessful, the examiner’s supervisor, Melissa Koval can be reached
on 571-272-2121. The fax phone number for the organization where this application or
proceeding is assigned is 571-273-8300. Information regarding the status of an
application may be obtained from the Patent Application Information Retrieval (PAIR)
system. Status information for published applications may be obtained from either
Private PAIR or Public PAIR. Status information for unpublished applications is
available through Private PAIR only. For more information about the PAIR system, see
http:/pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you
would like assistance from a USPTO Customer Service Representative or access to the
automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-
1000.

Examiner:  /Trung Nguyen/-Art 2866
October 30, 2020.

/MELISSA J KOVAL/
Supervisory Patent Examiner, Art Unit 2866

FormFactor Ex. 1002, p. 66
FormFactor v. Technoprobe
IPR2024-00933



Notice of Referernces Cited

Application/Control No.

Applicant(s)/Patent Under

16/442,385 Reexamination

MAGGIONI, Flavio
Examiner Art Unit
TRUNG Q NGUYEN 2866 Page 1 of 1

U.S. PATENT DOCUMENTS

* Coumgoggg;i:ﬁgbgjzi; Code MI\/ID- ?}iYY Name CPC Classification US Classification
* A | US-20080139017-A1 06-2008 KIYOFUJI; Hidehiro G01R1/07371 439/75
B
C
D
E
F
G
H
|
J
K
L
M
FOREIGN PATENT DOCUMENTS
* County Gote Numoer Knd Code | MMAYYY Country Name GPC Classifcafion
N
o
P
Q
R
)
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
vV
W
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001)

Notice of References Cited

Part of Paper No. 20201021

FormFactor Ex. 1002, p. 67
FormFactor v. Technoprobe
IPR2024-00933




Application/Control No. Applicant(s)/Patent Under Reexamination

Index of Claims 16/442,385

v | Rejected - | Cancelled N | Non-Elected A Appeal

MAGGIONI, Flavio
““ Examiner Art Unit

TRUNG Q NGUYEN 2866

Allowed + | Restricted | | Interference O | Objected

CLAIMS
(J Claims renumbered in the same order as presented by applicant O cpPa O T1.D. (J R.1.47

CLAIM DATE
Final Original | 10/23/2020

SNENINN/e]fe]le] AN NN 1IN IN NN (N (Ne] e} fe][e]le] (N NN

NINININININ == -
SIRIBININIBlIslxlRlalalalalR2lale|e|N]o|o s |wo]—

U.S. Patent and Trademark Office Part of Paper No.: 20201021

FormFactor Ex. 1002, p. 68
Page 1 of 1 FormFactor v. Technoprobe
IPR2024-00933



Search Nofes

Application/Control No.

Applicant(s)/Patent Under Reexamination

16/442,385 MAGGIONI, Flavio
NMRRIRAIND -
TRUNG Q NGUYEN 2866
CPC - Searched*
Symbol Date Examiner
GO01R1/06761 10/23/2020 TN
G01R1/07342 10/23/2020 TN
G01R31/2889 10/23/2020 TN
GO01R1/0483 10/23/2020 TN
G01R1/06738 10/23/2020 TN
G01R31/304 10/23/2020 TN
G01R31/31905 10/23/2020 TN
GO01N27/622 10/23/2020 TN
CPC Combination Sets - Searched*
Symbol Date Examiner
US Classification - Searched*
Class Subclass Date Examiner
324 756.01,500,600,754.03,763.01,756.03,750.22- TN
750.25,754.08,750.03,750.07,750.22,750.23,750.25, | 10/30/2020
755.01,756.07
438 17,130,455 10/23/2020 TN
257 775,204 10/23/2020 TN

* See search history printout included with this form or the SEARCH NOTES box below to determine the scope of

the search.

{Trung Nguyen/
Examiner Art 2866

FormFactor Ex. 1002, p. 69

U.S. Patent and Trademark Office

Page 1 of 2

1,01 P 20201021
FormFactor v. TPeacr:ﬁ’noal re(r)%oe

IPR2024-00933




Application/Control No.

Applicant(s)/Patent Under Reexamination

Search Notes 146141 385 MAGGIONI, Flavio
NMIRONRIRR IR -
TRUNG Q NGUYEN 2866
Search Notes
Search Notes Date Examiner
Keywrods: contact$3 near7 element$1 and ((first second) near5 ( TN
portion end$1)) and guid$3 with holes and hous$3 and conduct$3 10/23/2020
and connect$3
Keywords: (test$3 and head$3).ti,ab,clm. 10/23/2020 TN
Interference and Inventor searches checked and updated 10/23/2020 TN
Consulted with Vincent 10/23/2020 TN
Consulted with Farhana Hoque 10/22/2020 TN
CPC/East Searches attached 10/23/2020 TN
All searches updated 10/30/2020 TN
Interference Search
g?n?;zfs/CPC US Subclass/CPC Group Date Examiner
324, 327 & 438 | See attached searches 10/23/2020 TN

{Trung Nguyen/
Examiner Art 2866

FormFactor Ex. 1002, p. 70

U.S. Patent and Trademark Office
Page 2 of 2

1,01 P = 20201021
FormFactor v. TPeacr:ﬁ’noal re(r)%oe

IPR2024-00933




EAST Search History

EAST Search History (Prior Art)

R Hits Search Query ~ DBs Defaul Plura Time
ef -t Is Stamp

‘L1 :42 prob$3 with (first second) with lateral with portion and : US- :OR 'ON  2020/10 :
L - guide with holes ‘PGPUB; : /30 :
_USPAT; 15:55
USOCR; |
FPRS;
‘EPO;
JPO;
 DERWE

12 74  prob$3 with (first second) with lateral with guide with 'US-  'OR ~ ON  2020/10 .
- holes PGPUB; ' | /30
- USPAT; 16:01

L3 17 prob$3 with (first second) with lateral near5 portion - US- ‘OR ON  2020/10 :
- and guide near7 holes . PGPUB; /30 V
‘USPAT; :16:06
'USOCR; | | |
FPRS;
{EPO;
JPO;
 DERWE

4.1 16/442385 US-  OR  ON  2020/10
o | 'PGPUB; | | 530
(USPAT; | | 16:12
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L5 12 ,65 ¢ 324/756 01,500,600,754.03,763.01,756.03,750.22- US-

2 750.25,754.08,750.03,750.07,750.22,750.23,750.25,75 PGPUB;
| 5.01,756.07.ccls. (USPAT; .
| USOCR;

-FPRS;
{EPO;
:JPO;

 DERWE

12020/10 -
30
16:22

16 3  5and2 US-

' PGPUB;
- USPAT;
- USOCR;

'FPRS;
EPO;
JPO;

 DERWE

2020/10 |
30
16:22

L7 4 055 : contact$3 near?7 element$1 and ((first second) near5 us-

- (portion end$1)) and guid$3 with holes and hous$3  : PGPUB;
and conduct$3 and connect$3 - USPAT;
? . USOCR;

-FPRS;
{EPO;
:JPO;

 DERWE

2020/10
30
16:22

L8 21 L7andl5 US-

12020/10 °
30
16:22

L9 : 2 715 (|ntermed|ate upper) near?7 guide and gap$3 and US-

track$3 and insulat$3 - PGPUB;
~ _USPAT; -
USOCR;

FPRS;

2020/10
30
16:24
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‘L1 : 2,485 : pair$3 with guid$3 and holes with conduct$3 and - US- :OR 'ON  2020/10 :
0 - probs3 PGPUB; /30 :
L - USPAT; 116:27
- USOCR;
"FPRS;
‘EPO;
JPO;
. DERWE

11 25 L10andL5 Us- OR  ON 2020/10
1 % -PGPUB; ; /30 1
| _USPAT; 1627

1S1:887  (TEST$3 NEARS HEAD$1) and (contact$3 with US- OR  ON 2020/10
C - elements) and guid$3 and holes and signal$3 :PGPUB; : /21 :
‘USPAT; :21:35
USOCR;
FPRS;
{EPO;
JPO;
DERWE

'S2 197,6 (test$3 and head$3).ti,ab,clm. Us-  OR  ON 2020/10
o _PGPUB; 2t
g _USPAT; 21:35
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'$3.222 :SiandS2 Us-  OR  ON  2020/10
- ; _PGPUB; | 21
_USPAT; | 21:44

1S4.20  "9423421" USs-  'OR  ON  2020/10
L PGPUB; /21
. USPAT; § 21:44
- USOCR; % %
FPRS;
 EPO;
JPO;
. DERWE

:S5:0 : micostructure and S3 : : 'ON  2020/10 :
L g . PGPUB; § /21 :
USPAT; ; 21:45

. USOCR; % ;

'FPRS;

- EPO;

JPO;

. DERWE

:S6 51 wafer and channels and S3 - US- 'OR  ON 2020/10
- | PGPUB; | 21
(USPAT; 2147

'S7:1 £ 16/442385 ‘USs- OR  ON 2020/10:
o % - PGPUB; ; /21 f
- USPAT; 122:12
. USOCR; :
'FPRS;
- EPO;
:JPO;
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/S840  "5519331" Us-~ OR  ON  2020/10
T | PGPUB; | T2
- USPAT; ; 123:06
- USOCR; ° % %
FPRS;
- EPO;
JPO;
. DERWE
NT;
IBM_TD

1§93 "20080139017" US-  OR  ON 2020/10
P :PGPUB; /21 f
 USPAT; | 123:08
USOCR; - % %
FPRS;
_EPO;
- JPO; z
. DERWE

'S1 4 "20090085593" US-  OR  ON  2020/10
0 -PGPUB; - /21 5
L 5 - USPAT; - 123:11

S1 2 "20120242360" Us- ~ OR  ON  2020/10
1 PGPUB; - .
L % - USPAT; 123:14
'USOCR; | | |
FPRS;
- EPO;
JPO;
 DERWE

2 PGPUB; ST

FormFactor Ex. 1002, p. 75
FormFactor v. Technoprobe
IPR2024-00933



S13  "20140197860" US- OR  ON  2020/10
3 3  PGPUB; | /21 :
o % USPAT; - 23:14
_USOCR; | | |
FPRS;
- EPO;
JPO;
 DERWE
-NT; i
IBM_TD |

'S1.3  "20150309074" US- OR ON  2020/10
4 PGPUB; 2
:  USPAT; - 23:18
USOCR; - | |
FPRS;
_EPQ;
JPO;
DERWE
N
IBM_TD |

'S1. 6 "20180024167" US- OR  ON 2020/10
5 . PGPUB; /21 '
L % _USPAT; 123:19

'S1.132  "3,573,617" US-  OR  ON 2020/10
6 i . PGPUB; % /23 :
USPAT; 100:15
“USOCR; : ? i
‘FPRS;
- EPO;
JPO;
' DERWE
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S13 testlng adj head adj apt | US-

12020/10
23
00:18

'S1:13 testlng near3 head near7 apt - US-

8 ;  PGPUB;
o | _USPAT;
USOCR;

'FPRS;
. EPO;
JPO;

 DERWE

2020/10 |
/23
100:19

510 testlng near3 head with (automated near7 parametric : US-
: 9 :

‘near9 testing)  PGPUB;
g USPAT; |
USOCR;

-FPRS;
{EPO;
:JPO;

 DERWE

2020/10
23
00:23

52 197,6 (test$3 and head$3).ti,ab,cim. - US-

0 8 PGPUB;

12020/10
23
100:24

'S2°0 SZO and (automated near?7 parametric near9 testing) : US-

1 3  PGPUB;
- 5 USPAT;
- USOCR;

FPRS;

2020/10
23
100:24
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:S2:21 (automated near7 parametric near9 testing) - US- ‘OR ON 2020/10:
2 % PGPUB; ; 23
USPAT; | 00:24
 USOCR; | |

FPRS;

‘EPO;

JPO;

 DERWE

'S2 205 (automat$3 near7 parametric near9 test$3) Us-  OR  ON 2020/10
3 |  PGPUB; | 23
:  USPAT; 100:24

:S2:61  324/$.ccls. and S23 - US- ‘'OR  ON 2020/10°
4 ; 'PGPUB; ; /23 1
- USPAT; ; 100:25

- USOCR; ? 5

"FPRS;

{EPO;

JPO;

- DERWE

'S2 0 (automat$3 near7 parametricnear9 test$3) with APT  US-  OR ON  2020/10
% : PGPUB; ; /23 1
(USPAT; - | 00:26
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'S2 516 flying near7 prob$3 near9 system US- OR  ON 2020/10
6 PGPUB; 23
| (USPAT; | o028

324/$.ccls. and S26 USs- OR . ON 2020/10
. PGPUB; /23 :
- USPAT; 100:28
- USOCR; %
FPRS;
- EPO;
JPO;

- DERWE

'S2:2 :"20070216434" g ; ON  2020/10
. PGPUB; /23

- USPAT; 100:31

' USOCR; %

_FPRS;

- EPO;

JPO;

. DERWE

:S2:211  (lower intermediate holes) near3 guid$3 and :US- :OR 'ON  2020/10:
9 - (nonconductive non-conductive) near5 (area regions : PGPUB; /23 f
: zones$1)) USPAT; 13:22
- USOCR; -
FPRS;
- EPO;
JPO;
. DERWE

' S3:30,25 GO1R1/07378 GO1R1/06772 GO1R1/07328 Us-  OR  ON  2020/10:
‘0 5 - GO1R1/07357 GO1R1/07371 G01R21/00 OR GO1R27/06: PGPUB; /23 f
- - OR GO1R31/2805 OR GO1R31/2829 OR GO1R31/3025 USPAT; . 13:33
. OR GO1R31/304 OR GO1R31/31905 OR GO1N27/622  USOCR; : ‘
; FPRS;
- EPO;
:JPO;
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'$312  S29and S30 Us-  OR  ON 2020/10
1 g PGPUB; /23 5
g “USPAT; : 113:33
 USOCR; | |

FPRS; -

- EPO;

JPO;

DERWE

NT;

IBM_TD

:$3:197,6 : (test$3 and head$3).ti,ab,clm. - US- ‘OR 'ON  2020/10:
2 84  PGPUB; | /23
L i USPAT; | 14:49
_USOCR; - | |
FPRS;
_EPO;
- JPO; z
: DERWE

'S3 60  324/756.01and S32 Us- OR  ON 2020/10
3 -PGPUB; - /23
USPAT; 14:49

/$3.37,70 GO1R1/06761 OR GO1R1/07342 OR GO1R31/28890R 'US- OR  ON  2020/10
4 4 GO1R1/0483 OR GO1R1/06738 OR GO1R1/06755 OR  PGPUB; /23 f
- . GO1R1/07314 OR GO1R1/07328 OR GO1R1/07364 OR  USPAT; - 114:50

. GO1R1/07378 OR GO1R1/07392 OR GO1R1/18OR USOCR; ?

. GO1R21/00 OR GO1R27/06 OR GO1R31/2805 OR FPRS;

- GO1R31/2829 OR GO1R31/3025 OR GO1R31/304OR  EPO;

. GO1R31/31905 OR GO1N27/622 JPO;

. DERWE

1S3 4,556 438/17 US- OR  ON 2020/10
PGPUB; /23
USPAT; | 14:57
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:53:10,04 : 324/756.01,500,600,754.03,763.01,756.03,750.22- - US- ‘OR ON  2020/10:
6 0 750.25,754.08.ccls.  PGPUB; 23
USPAT; - 14:59
USOCR; %
'FPRS;
- EPO;
JPO;
DERWE
-NT; i
IBM_TD

3 512 S32andS36 'USPAT OR  OFF 2020/10
7 /23

114:59

'S3 516 flying near7 prob$3 neard system Us- OR  ON 2020/10
9 PGPUB; 23
f (USPAT; 115:00

1542 :S39 and S37 - US- ‘OR  ON 2020/10
:PGPUB; /23 1

- USPAT; 115:00

USOCR; - é

‘FPRS;

‘EPO;

JPO;

' DERWE

'S4.80  (MAGGIONI with Flavio).in. Us-  OR  ON 2020/10
; . PGPUB; /23 :
_USPAT; 115:01
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:54:31  :S32and S42 “US- ‘OR 'ON  2020/10 :
3 § PGPUB; | /23
L % _USPAT; | | 15:01
USOCR; - | |
‘FPRS;
- EPO;
JPO;
. DERWE
NT;
IBM_TD

:S4:31  ("20080139017" | "5519331" | "20090085593" | ‘US- ‘OR 'ON  2020/10:
4 :"20120242360" | "20140091826" | "20140197860" |  PGPUB; /23 3
:"20150309074" | "20180024167").URPN. - USPAT; - :15:03
: : USOCR; : 5
‘FPRS;
: EPO;
- JPO; z
‘DERWE

'S4 146  test$3 near3 head and microstructureand chipf3and US-  'OR ~ ON  2020/10
5 packag$3  PGPUB; /23 :
- USPAT; 115:04

S4.33  S45andS34 Us-OR  ON  2020/10°
6 PGPUB; | 23
L - USPAT; 115:05
_USOCR; | |
FPRS;
- EPO;
JPO;
 DERWE

1S4 2,482 pair$3 with guid$3 and holes with conduct$3 and US-  OR  ON 2020/10
7 probs3 PaPUB; B
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1S4:30 S36and S45 US- OR  ON 2020/10
: : . PGPUB; § /23 :

 USPAT; ; 115:06

- USOCR; % s

FPRS;

- EPO;

JPO;

. DERWE

N1

IBM_TD :

'S4 19  S47and S34 US- OR ON  2020/10
: %  PGPUB; | 23

 USPAT; - | 115:06

USOCR; - | |

FPRS;

_EPQ;

JPO;

DERWE

N

IBM_TD |

:55:211 : (lower intermediate holes) near3 guid$3 and LUS- ‘OR 'ON  2020/10 :
0 - ((nonconductive non-conductive) near5 (area regions : PGPUB; /23 :
L zones$1)) USPAT; ; 115:07
:USOCR; :

FPRS;

:EPO;

JPO;

‘DERWE

N
IBM_TD

'S5 11 :S50and S34 US- OR . ON 2020/10 :
1 PGPUB; /23
L % - USPAT; ; 115:07
‘USOCR; : ? ;
‘FPRS;
- EPO;
JPO;
' DERWE
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'S5 194 third with (group guid$3 holes) and gap$3 and Us- :
2 . contact$3 with (conduct$3 near? track$3) . PGPUB;

2020/10
23
15110

'S5.1 :S35and S52 us-
3 % .PGPUB;
- USPAT; -
. USOCR;
FPRS;
 EPO;
JPO;
. DERWE

2020/10 |
/23
15:10

'S5 11,83 438/17,130,455.ccls. us-
a1 PGPUB; -
- | (USPAT; -
USOCR;
FPRS;
{EPO;
JPO;
 DERWE

12020/10 -
/23 f
15:11

'S5 3,549 257/775,204,.ccls. US-
5 |

12020/10
23
15:11

'S51 ‘S55and S50 “US-
9 | _PGPUB; -
“USPAT; :
 USOCR;
FPRS;

12020/10
/23
15:12
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S6 1 SSSandS32 Us-  OR  ON  2020/10
0 | PGPUB; | 23
o | _USPAT; | 15:13
USOCR; | % |
FPRS;
‘EPO;
JPO;
. DERWE

§S6 76 SS4andS32 US- OR  ON  2020/10
1 % -PGPUB; ; /23 1
- ; _USPAT; | 15:13

S6 4,048 - contact$3 near7 element$1 and ((first second)near5 US-  'OR  ON  2020/10
2 - (portion end$1)) and guid$3 with holes and hous$3  : PGPUB; /23 :
P ‘and conduct$3 and connect$3 ‘USPAT; 115:16
- USOCR;

FPRS;

{EPO;

JPO;

. DERWE

“NT; :

1S6 47  S32andS62 Us-  OR  ON 2020/10
3 : PGPUB; | /23
- : - USPAT; g 15:17
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S6 17 S36and S62 US- OR  ON 2020/10
4 ? . PGPUB; /23 :
P USPAT; - 15:17
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State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
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technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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TECO78BIT - Ing. Barbara Ferrari
Technoprobe S.p.A. (Iscr. Albo n°822 B)

Domanda di brevetto per invenzione industriale dal titolo: "Testa di
misura per un’apparecchiatura di test di dispositivi elettronici con
migliorate proprieta di fﬂtraggio"
a nome di: TECHNOPROBE S.p.A.
con sede in: Cernusco Lombardone (Lecco)

% ok % %

RIASSUNTO

Si descrive una testa di misura (20) comprendente una

pluralita di sonde di contatto (21A, 21B, 21C) alloggiate in modo
. scorrevole in rispetﬁve pluralita di fori guida (25A, 27A, 29A, 36A; 25B,
27B, 29B, 36B; 27C, 29C, 36C) realizzati in un supporto (22),
piastriforme, la pluralita di sonde di contatto (21A, 21B, 21C)
comprendendo almeno un primo gruppo di sonde di contatto (21A, 21B)
che trasportano segnali di massa e di alimentazione (GND, PWR).
Opportunamente, la testa di misura (20) comprende almeno un
condensatore di filtraggio (30} avente almeno un reoforo (31) collegato
elettricamente ad una porzione conduttiva (22A, 27A) realizzata sul
supporto (22) ed includente almeno un foro guida di alloggiamento

(25A, 29A) di una sonda di contatto {(21A, 21B) del primo gruppo.

(Fig. 2A)
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TECO78BIT Ing. Barbara Ferrari
Technoprobe S.p.A. {Iscr. Albo n°822 B)

DESCRIZIONE

Campo di applicazione

La presente invenzione fa riferimento ad una testa di misura

per un’apparecchiatura di test di dispdsitivi elettronici.
5 L'invenzione riguarda in particolare, ma non esclusivamente,
una testa di misura con migliorate prestazioni in frequenza e la
descrizione che segue €& fatta con riferimento a questo campo di

applicazione con il solo scopo di semplificarne 1'esposizione.

’ o T " T Arte nota
10 Come € ben noto, una testa di misura, nota anche come probe
head, & essenzialmmente un dispositivo atto a mettere in collegamentoi
elettrico una pluralita di piazzole di contatto di una microstruttura, in
particolare un dispositivo elettronico integrato su wafer, con
corrispondenti canali di una apparecchiatura di test che ne esegue la

15 - verifica di funzionalita, in partiéolare elettrica, o genericamente il test.
Il test effettuato su dispositivi integrati serve in particolare a
rilevare ed isolare dispositivi difettosi gida in fase di produzione.
‘ Normalmente, le teste di misuré vengono quindi utilizzété per il test
elettrico dei dispositivi integrati su wafer prima del taglio o singolazione
20 e del montaggio degli stessi all'interno di un package di contenimento di

chip.

Una testa di misura include essenzialmente una pluralita di
elementi di contatto mobili o sonde di contatto [contact probe] dotate di
almeno una porzione di estremitd o punta di contatto per una

25 - corrispondente pluralita di piazzole o pad di contatto di un dispositivo
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Technoprobe S.p.A. (Iser. Albo n°822 B)

da testare, indicato anche come DUT (acrbnimo dall'inglese: “Device
Under T est”); Con i termini estremita o punta si indica qui e nel seguito
una porzione d’estremitd, non necessariamente appuntita.

E’ in particolare noto che l'efficacia e affidabilita di un test di
misura dipende, tra gli altri fattori, anche dalla realizzazione di un buoh
collegamento elettrico tra dispositivo € apparecchiatura di test, e quindi,
dallo stabilirsi di un ottimale contatto elettrico sonda/piazzola.

Tfa_le tipologie di teste di misura utilizzate nel settore della
tecnica qui considerato per il test dei circuiti integrati, largamente
diffuse sono le teste di misura denominate a sonde verticali ed indicate
con il termine anglosassone “vertical probe head”. Una testa di misura a
sonde verticali comprende essenzialimente una pluralita di sonde di
contatto trattenute da almeno wuna coppia di piastre o guide,
séstanzialrnente piastriformi e parallele tra loro. Tali guide sono dotate
di appositi fori ¢ poste ad una certa distanza fra loro in modo da
lasciare una zona libera o zona d'aria per i1l movimento e leventuale
deformazione delle sonde di contatto. La doppia di guide comprende in
particolare una guida superiore [upper die] ed una guida inferiore [lower
die], entrambe provviste di fori guida entro cui scorrono assialmente le
sonde di contatto, normalmente formate da fili di leghe speciali con
buone prdprieté elettriche e meccaniche.

I1 buon collegamento fra le soﬁde e le piazzole di contatto del
dispositivo da testare € anche in tal caso assicurato dalla pressione
della testa di misura sul dispositivo stesso, le sonde di contatto, mobili

entro i fori guida realizzati nelle guide superiore ed inferiore, subendo in
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occasione di tale contatto premente una flessione, all'interno della zona
d'aria tra le due guide, ed uno scorrimento all’interno di tali fori guida.
E’ noto altresi utilizzare teste di misura con sonde non
vincolate in maniera fissa, ma tenute interfacciate ad una interfaccia, a
sua volta connessa all’apparecchiatura di test: si parla di teste di
misura a sonde non bloccate.
In questo caso, le sqnde di contatto presentano anche una

ulteriore porzione di estremita o testa di contatto verso una pluralita di

' "f)-iézzo_lg-a pai(i di contatto di tale interfaccia. I1 buon contatto elettrico

tra sonde e interfaccia da viene assicurato in maniera analoga al
contatto con il dispositivo da testare mediante la pressione delle sonde
sulle piazzole di contatto della inteffaccia.

Testa d1 misura ed interfaccia sono comprese in una
cosiddetta séheda di misura |[probe card] che costituisce la porzione
terminale di una apparecchiatura di test di dispositivi integrati su
wafer.

Nella sua forma pill generale una scheda di misura, indicata
compleésivamente e schematicamente con 10 in Figura 1, comprende
una testa di misura 1, neli’esempio di figura a sonde verticali non
vincolate. La testa di misura 1 comprende una pluralita di sonde di
contattec 2 contenute In un corpo 3, a sua volta usualmente
comprendente almeno una coppia di supporti piastriformi o guide
dotate di rispettivi fori guida in grado di alloggiare in modo scorrevole le
sonde di contatto 2 e non illustrate in gquanto convenzionali.

Ogni sonda di contatto 2 ha un’estremita o punta di contatto
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2A che va in battuta su una piazzola di contatto di un dispositivc da
testare (non illustrato), in particolare integrato su un wafer
semiconduttore, effettuando cosi il contatto meccanico ed elettrico con
tale dispositivo.

Inoltre, ogni sonda di contatto 2 presenta un'ulteriore
estremita, nella pratica indicata come testa di contatto 2B, verso una
pluralita di piazzole di contatto 4A di una interfaccia 4. Il buon contatto
elettrico tra sonde e interfaccia viene assicurato in maniera analoga al
contatto con il dispositivo da testare mediante la pressione delle sonde,
in particolare delle rispettiﬁe teste di contatto 2B, sulle piazzole di
contatto 4A della interfaccia 4.

Piti in particolare, linterfaccia 4 ¢& utilizzata anche per

- effettuare una trasformazione spaziale tra la distribuzione delle piazzole

di contatto 4A disposte in corrispondenza di una sua prima faccia F4a,
indicata anche come “probe side”, su cui vanno in appoggio le teste di
contatto 2B delle sonde di contatto 2 ¢ corriépondenti piazzole di
contatto 4B diéposte in corrispondenza di una seconda e opposta faccia
F4b, indicata anche come “tester side”, dell’interfaccia 4, in particolare
per il collegamento con la scheda stampata 5 o PCB (acronimo
dallinglese:  “Printed  Circuit Board”) di c;)llegamehto. 'con
Vapparecchiatura di test.

In base alla sua precipua funzione di effettuare una
trasformazione spaziale delle piazzole o pad di contatto, con in
particolare un rilascio dei vincoli dimensionali legati alle distanze tra

pad, indicata come pitch, delle piu recenti tecnologie, l'interfaccia 4 €
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-Technoprobe S.p.A. {Iscr. Albo n°822 B}

anche usualmente indicata come space trasformer. In altre parole,
grazie all’utilizzo dell'interfaccia 4 & possibile realizzare piazzole di
contatto 4B tester side con pitch maggiore delle piazzole di contatto 4A
probe side.

L’operazione di trasformazione spaziale all'interno
dell’interfaccia 4 viene effettuata utilizzando una plaralita di tracce o'
track conduttive 6, in particolare metalliche, in grado di effettuare il
routing dei segnali dalle piazzole di contatto 4A probe side alle piazzole
di contatto 4B tester side e da gueste ultime, mediante opportune
strutture di contatto elettrico 7, quali ball, pin o colonne (pillar)
conduttivi, per citarne alcuni, di collegarsi alla scheda PCB 5. Anche
allinterno della scheda PCB 5 viene effettuato il routing dei segnali,
tramite ulterioni tracce o track conduttive 8, in particolare metalliche,
per portare gli stessi all’estémo della scheda di misura 10 e quindi.
all’appa.fecchiatura di test. Le tracce o track conduttive 6 ¢ 8 possono
essere nella pratica anche interi piani conduttivi.

Le schede di misura note comprendono inoltre opportuni
condensatori di ﬁltraggio 9. Pil1 in particolare, & noto utilizzare
condensatori di ﬁltraggio 9 di tipo ceramico, includenti un corpo
isolante ceramico 9c ed opportuni reofori metallici 9r ai suoi lati, a
costituire le armature dei condensatori stessi.

Tali condensatori di filtraggio sono éomunemente posizionati
sulla prima faccia F4a probe side della scheda di interfacciamento 4,
all’esterno della testa di misura 1.

Per un miglior funzionamento dei condensatori di filtraggio 9,
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gli stessi devono essere posizionaﬁ il pma vicino possibile alle sonde di
contatto 2, in particolare alle sonde che portano i segnali di
alimentazioni (Power) e di massa (Ground), a cui il filtraggio deve essere
applicato, e pitl in particolare alle punte di contatto 2A di tali sonde.

Nelle pia recenti tecnologie, alcuni condensatori di filtraggio 9
sono quindi disposti anche sulla seconda faccia F4b tester side, in
porzioni Opporﬁlnamente lasciate libere dalle strutture di contatto
elettrico 7 in un’area Aph in corrispondenza della testa di misura 1.

In tal modo, i condensatori di filtraggio 9 ‘sono rﬁaggiormente
avvicinati alle sonde di contatto 2. Tale configurazione, tuttavia, impone
un routing parallelo dei segnali di Power e Ground allinterno
dell’interfaccia 4 che porti le stesse ai lati della stessa, al di fuori
dell’area Aph corrispondente alla testa di misura 1.

Questo rouﬁng dei se'gnali di Power e Ground interno
all’interfaccia 4 comporta la realizzazione di tracce o piani conduttivi 6
dall’area Aph ad una zona esterna o periferica dellinterfaccia 4, oltre
alle tracce o piani conduttivi che portano i segnali di Power e Ground ai
condensatori di filtraggio 9, disposti su diversi strati. Tutto cid si
traduce nella necessita di realizzare l'interfaccia 4 con un numero
massiccio di strati, aumentandone lo spessore, con immediata ed ovvia
conseguenza di allontanare i condensatori di filtraggio 9 stessi, disposti
tester side, dalle relative sonde di contatto 2 di Power e Ground, in
particolare dalle loro punte di contatto 2A, ed una riduzione delle
relative capacita di filtraggio.

Quindi, anche le pit recenti soluzioni per il posizionamento
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dei condensatori di filtraggio 9 tester side in un’area Aph corrispondente
alla testa di misura 1, devono fare i conti con esigenze contrastanti e
riescono ad ottenere solo un compromesso in termini di miglioramento
prestazionale degli stessi. |
S I1 problema tecnico che sta alla base della presente invenzione
é quello di escogitare una testa di misura dotata di una pluralita di
sonde ‘di contatto per il collegamento con una apparecchiatura di test di
dispositivi elettronici, in particolare integrati su wafer, avente

10 limitazioni e gli inconvenienti che tuttora affliggono le tecnologie note, in

caratteristiche strutturali e funzionali tali da consentire di superare le

particolare permettendo di migliorare le prestazioni dei condensatori di
filtraggio utilizzati per le sonde di contatto dei segnali di alimentazione e
massa, posizionati in particolare allinterno della testa stessa.
Sommario dell’invenzione
15 L'idea di solu%ione che sta alla base della presente invenzione
& quella di realizzare su una o piu guide opportune porzioni conduttive
per il contatto con condensatori di filtraggio.
. o Sulla base di tale idea di soluzione il problema tecnico é
risolto da una testa di misura comprendente una pluralita di sonde di
20 contatto alloggiate in modo scorrevole in rispettive pluralita di fori guida
realizzati in un supporto, piastriforme, tale pluralita di sonde di
contatto comprendendo almeno un primo gruppo di sonde di contatto
che trasportano segnali di massa e di alimentazione caratterizzata dal
fatto di comprendere almeno un condensatore di filtraggio avente

25 almeno un reoforo collegato elettricamente ad una porzione conduttiva
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realizzata sul supporto ed‘ includente almeno un foro guida di
alloggiamento di una. sonda di contatto del primo gruppo.

Pit in particolare, linvenzione comprende le seguenti
caratteristiche supplementén’ e facoltative,' prese singolarmente o

S all’occorrenza in combinazione.

Secondo un altro aspetto dell'invenzione, la porzione
conduttiva pud essere collegata ad un primo riferimento di tensione
scelto tra un riferimento d1 massa ed un riferimento di alimentazione,

Q o h;)—etﬁvaﬁlenféj ed il conden;s;gttoré di ﬁltraggio .pl_lgucomprendere uﬁ

10 ulteriore reoforo connesso ad un secondo distinto riferimento di
tensione, scelto tra un riferimento di alimentazione € di massa,
rispettivamente.

Secondo wun altro aspetto dellinvenzione, la porzione
conduttiva pud includere e mettere in collegamento elettrico uﬁa

15 pluralita di fori guida di alloggiamento delle sonde di contatto del primo

- gruppo. | |
Ulteriormente, la porzione conduttiva pud comprendere una
' porzione ortogonale che si estende almeno parzialmente allinterno dei
fori guida di alloggiamento delle sonde di contatto del primo gruppo.

20 3 Secondo un altro aspetto ancora dell’invenzione, la testa di
misura pud comprendere distinte porzioni conduttive includenti distinte
pluralita di fori guida di alloggiamento e collegate a distinti riferimenti
di tensione, scelti tra riferimenti di alimentazione e di massa.

‘Ulteriormente, il supporto pud comprendere almeno una sede

25 di alloggiamento del condensatore di filtraggio, la porzione conduttiva
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estendendosi anche in corrispondenza di tale sede di alloggiamento per
realizzare una connessicne con l'almeno un reoforo del condensatore di
filtraggio.

Pit1 in particolare, la sede di alloggiamento del condensatore di
filtraggio puo estendersi nel supporto per una dimensione pari ad una
corrispondente altezza del condensatore di filtraggio.

Secondo un altro aspetto dell’invenzione, il supporto pud

~comprendere una prima porzione conduttiva realizzata @ in

corﬁspondenza di una sua prirha faccia ed una seconda porzione
conduttiva realizzata in corrispondenza di una sua seconda ‘ed opposta
faccia, la sede di alloggiamento del condensatore di filtraggio essendo
realizzata nel supporto in modo da mettere in comunicazione la prima e
seconda faccia, il condensatore di filtraggio avendo un reoforo connesso
alla prima porzione conduftiva ed un ulteriore reoforo connesso alla
seconda porzione conduttiva, tali prima e seconda porzione conduttiva
essendo connesse a rispettivi distinti riferimenti di tensione, scelti tra
un riferimento di alimentazione e di massa.

| Ulteriormente, la prima porzione conduttiva pud includere
almenb un primo foro guida di alloggiamento di una sonda di contatto
del primo gruppo e la seconda porzione conduttiva pud includere
almeno un secondo foro guida di alloggiamento di una ulteriore sonda
di contatto del primo gruppo, la prima porzione conduttiva essendo
realizzata in modo tale da non contattare il secondo foro guida di
alloggiamento essendo separata dallo stesso da un primo diaframma e

la seconda porzione conduttiva essendo realizzata in modo tale da non
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contattare il primo foro guida di alloggiamento essendo separata dallo
stesso da un secondo diaframma, tali primo e secondo diaframma
gara;ntcndo Visolamento della sonda di contatto (21A) e dell'ulteriore
sonda di contatto dalla seconda e prin"la porzione conduttiva,
rispettivainente. 7

Secondo un altro aspetto dell'invenzione, il supporto puod

comprendere almeno una coppia di guide, piastriformi e parallele tra

loro, separate da una zona d’aria, ciascuna di tali guide essendo dotata

di una pluralita di fori guida di ailéégiamento delle sonde di contatto del
primo gruppo ed una corrispondente pluralita di fori guida di passaggio
di tali sonde di contatto, ciascuna delle guide avendo almeno porzione
conduttiva inciudente almeno un foro guida di alloggiamento di una
sonda di contatto del primo gruppo.

Piul in particolare, le porzioni conduttive delle guide possono
essere separate dai fori guida di passaggio delle sonde di contatto da
diaframmi che garantiscono l'isolamento delle sonde di contatto dalle
porzioni conduttive. .

Ulteriormente, i fori guida di alloggiamento possono avere
rispettivi primi diametri, preferibilmente uguali tra loro, e inferiori a
rispettivi secondi diametri dei corrispondenti fori guida di passaggio,
preferibilmente uguali tra loro, con il termine diametro intendendosi

una dimensione trasversale massima di tali fori guida, anche di forma

non circolare, in corrispondenza di una sezione trasversale presa in

corrispondenza di un piano definito dalle guide.

Inoltre, le porzioni conduttive possono essere collegate ad un
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distinto riferimento di tensione sceito tra un riferimento di massa ed un
riferimento di alimentazione. |

Tali porzioni conduttive possono altresi essere realizzate su
corrispondenti facce delle guide. |

Secondo un altro aspetto dell’invenzione, almeno una porzione
conduttiva pud includere e mette in collegamento elettrico una pluralita
di fori guida di alloggiamento delle sonde di contatto del primo gruppo.

Secondo un altro aspetto ancora dellinvenzione, una prima
: p p P _

condensatore di filtraggio, la porzione conduttiva della prima guida
estendendosi anche in corrispondenza della sede di alloggiamento.

In particolare, il condensatore di filtraggio pud essere inserito
nella sede di alloggiamento ed in appoggio sulla porzione conduttiva
della seéonda guida. |

Secondo un altro aspetto dell'invenzione, la prima e seconda
guida possono cbmprendere ulteriormente una pluralita di fori guida di
alloggiamento di sonde di contatto di un secondo gruppo di sonde di
contatto che trasportano segnali operativi, le porzioni conduttive delle
guide essendo separate dai fori guida di alloggiamento di sonde di
contatto del secondo gruppo da opportuni diaframmi che garantiscono
Iisolamento delle sonde di contatto del secondo gruppo dalle porzioni
conduttive.

In particolare, le sonde di contatto del secondo gruppo
possono essere parzialménte rivestite mediante materiale isclante,

preferibilmente in una porzione in corrispondenza dei fori guida di
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alloggiamento.

Ulteriormente, le sonde di contatto del primo gruppo possono
essere parzialmente  rivestite mediante materiale isolante,
preferibilmente in una porzione in corrispondenza dei fori guida di
passaggio. | _

Secondo un altro aspetto dell'invenzione, il supporto pud
comprendere ulteriormente una guida intermedia inserita tra la coppia
di guide occupando la zona d’aria, tale guida intermedia essendo dotata
di una pluralita di fori guida di alloggiamento di sonde di contatto di un
secondo gruppo di sonde‘di contatto che trasportano segnali operativi
ed una corrispondente phluralita di fori guida di passaggio di sonde di
contatto del primo gruppo, la guida intermedia essendo in contatto
strisciante solamente con le sonde di contatto del secondo gruppo.

Pia in particolare, i fori guida di alloggiamento delle sonde di
contatto del secondo gruppo possono avere rispettivi primi diametri,
preferibilmente uguali tra loro, e inferiori a rispettivi secondi diametri
dei corrispondenti fori guida di passaggio, preferibilmente uguali tra
loro, con il termine diarﬁetro intendendosi una dimensione trasverséle
massima di detti fori guida, anche di forma non circolaré, in
corrispondenza di una sezione trasversale presa in corrispondenza di
un piano definito dalla guida intermedia.

Ulteriormente, la guida intermedia pud comprendere una
ulteriore sede di alloggiamento del condensatore di filtraggio, di
dimensioni analoghe e posizionata in corrispondenza della sede di

alloggiamento realizzata nella prima guida della coppia di guide.
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Secondo un altro aspetto dellinvenzione, il supporto & un
supporto inferiore di una coppia di supporti di alloggiamento delle
sonde di contatto, con inferiore intendendosi pii1 vicino ad un
dispositivo da testare integrato su wafer, il condensatore di filtraggio
essendo cosi posizionatb in prossimita di punte di contatto delle sonde
di contatto atte ad andare in battuta su pad di contatto del dispositivo
da testare.

Secondo un altro aspetto dell'invenzione, la testa di misura
pub cdmprendere una pluralita di condensatori di filtraggio.

Inoltre, secondo un altro aspetto ancora dellinvenzione, la
porzione conduttiva pud estendersi sostanzialmente su tutto il supporto
e ricoprire una sua faccia, includendo e mettendo in collegamento un
primo gruppo di fori guida di alloggiamento di sonde di contatto del
primo gruppo, la porzione conduttiva .comprendendo ulteriormente
rispettive aree non conduttive in corrispondenza di fori guida di
alloggiamento di sonde di contatto non appartenenti al primo gruppo.

Infine, secondo un ulteriore aspetto dell'invenzione, la testa di
misura pud comprendere sonde di contatto parzialmente rivestite
mediante materiale isolante, preferibilmente in una porzione in
corrispondenza di fori guida inclusi in porzioni conduttive a cui tali
sonde di contatto non devono essere collegate elettricamente.

Le caratteristiche ed 1 Vantéggi della testa di misura secondo
linvenzione risulteranno dalla descrizione, fatta qui di seguito, di un
suo esempio di realizzazione dato a titolo indicativo e non limitativo con

riferimento ai disegni allegati.
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Breve descrizione dei disegni

In tali disegni:

- la Figura 1 mostra ‘schematicamente una scheda di
misura dotata di condemsatori di filtraggio ed atta a supportare una
testa di misura a sonde verticali realizzata secondo la tecnica nota; |

- la Figura 2A mostra schematicamente una testa di
misura a sonde verticali realizzata secondo la preserite invenzione;

| - le Figure 2B e 2C mostrano schematicamente varianti di
realizzazione della testa di misura di Figura 2A; .

- le Figure 3A, 3B mostrano schematicamente una vista in

‘pilanta di varianti di realizzazione di un supporto della testa di misura

delle Figure 2A-2C;

- la Figura 4 mostra schematicamente una ulteriore
variante di realizzazione di una testa di misura a sonde verticali
secondo la presente invenzione;

- le Figure 5A, 5B mostrano schematicamente una vista in
pianta di un supporto della testa di misura di Figura 4;

- le Figure 6A-6C mostrano schematicamente ulteriori
varianti di realizzazione di una testa di misura a sonde verticali secondo
la presente invenzione; e

- la Figura 7 mostra schematicamente una vista in pianta
di una variante di realizzazione del supporto della testa di misura di
Figura 4.

Descrizione dettagliata

Con riferimento a tali figure, ed in particolare alla Figura 2A,
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con 20 é complessivamente indicata una testa di misura [probe head]
dotata una pluralita di sonde di contatto per il test di dispositivi
elettronici, in particolare integrati su wafer.

E' opportuno notare che le figure rappresentano viste

“schematiche della testa di misura secondo linvenzione e non sono

disegnate in scala, ma sono invece disegnate in modo da enfatizzare le
caratteristiche importanti dell’invenzione.

Inoltre, i diversi aspetti dell’invenzione rappresentati a titolo
esemplificativo nelle figure sono ovviamente combinabili tra loro ed
intercambiabili da una forma di realizzazione ad un’altra,

In particolare, come illustrato in Figura 2A, la testa di misura-
20 comprende una pluralitd di sonde di contatto 21 di tipo verticale
alloggiate in modo scorrevole in un éupporto 22, sostanzialmente una
scheda piaétriforme. Pit in particolare, la testa di misura 20 illustrata
in Figura 2A comprende almeno un primo gruppo di sonde di contatto
destinate a trasportare segnali di alimentazione e di massa verso un

dispositivo da testare 23, in particolare integrato su wafer. Per

isemplicité. di illustrazione, nella Figura 2A viene mostrata solo una

sonda di contatto per ciascuna tipologia ed in particolare una sonda di
massa 21A ed una sonda di alimentazione 21B.

Ogni sonda di contatto, in particolare la sonda di fnassa 21A' e
la sonda di alimentazione 21B illustrate, ha almeno un’estremita o
punta di contatto, 24A e 24B, rispettivamente, che va in battuta su una
corrispondente piazzola o pad di contatto 23A, 23B 'del dispositivo da

testare 23, cosi da effettuare il contattc meccanico ed elettrico fra il
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dispositivo ed una apparecchiatura di test (non illustrataj.

Come visto in relazione alla tecnica nota, ogni sonda di
contatto pud altresi comprendere un'ulteriore estremita o testa di
contatto atta ad andare in battuta su una corrispondente piazzola o pad
di contatto di una scheda di interfacciamento o space transformer,
secondo una configurazione ben nota nel settore e non mostrata per
semplicita di illustrazione.

Le sonde di contatto di massa 21A e di alimentazione 21B
sono alloggiate in modo scorrevole in }ispettivi fori ‘guid-a di
alloggiamento 25A, 25B realizzati nel supporto 22.

Come verra descritto nel seguito,. la testa di misura 20
comprende anche almeno un secondo gruppo di sonde di contatto,
destinate a trasportare segnali operativi, in particolare segnali di
ingresso/uscita tra 'apparecchiatura di test ed il dispositivo da testare
23.

E noto che la presenza di numerose sonde di contatto

destinate al trasporto di segnali di massa, cosi come al trasporto di

segnali di alimentazione, crea interferenze, causando quindi una
rumorosita nei segnali di ingresso/uscita utili_zzati per la verifica del
dispositivo da testare, il che limita le prestazioni in {requenza della testa
di misura.

Opportunamente, la testa di misura 20 € quindi dotata di

elementi di filtraggio, in particolare condensatori di filtraggio 30,

~connessi a riferimenti di alimentazione di massa e di potenza.

Per ottimizzare Ueffetto di filtraggio dei condensatori di
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filtraggio 30 e quindi ridurre al minimo le interferenze causate dalle
sonde di contatto che trasportano i segnali di massa e di alimentazione,
21A e 21B, vantaggiosamente secondo la presente invenzione i
condensatori di filtraggio 30 sono p'osizionati il pit possibile vicino .alle
punte di contatto 24A, 24B di tali sonde, in particolare connessi ad
almeno una porzione conduttiva realizzata direttamente sul supporto 22
delle sonde, in particolare una porzione conduttiva superficiale. In una
forma preferita di realizzazione, la testa di misura 20 comprende una
coppia di supporti per le sonde di contatto, come descritto in relazione

alla tecnica nota, e tale supporto 22 & un supporto inferiore, ovvero é un

' supporto posizionato in prossimita del wafer comprendente il dispositivo

da testare 23.

11 supporto 22, in particolare un suo core piastriforme 22C, &

realizzato in un materiale non conduttivo, ad esempio in un materiale

ceramico quale nitruro di silicio, oppure in un materiale vetroso o a
base silicio, oppure in materiale poliammidico, oppure in qualunque
altro materiale dielettrico adatto.

Vantaggiosamente secondo la presente invenzione, nella forma
di realizzazione illustrata in Figura 2A, il supporto 22 presenta almeno
una porzione conduttiva 22A opportunamente realizzata su un almeno
una sua faccia Fa, ad esempio una sua faccia superiore con riferimento
allillustrazione di Figura. Tale porzione conduttiva pu6 essere realizzata
nella forma ad eserﬁpio di uno strato di metallizzazione depositato sul
supporto 22 e definito fotolitograficamente oppure tramite laser. Inoltre,

tale porzione conduttiva pud essere fatta in un qualsiasi materiale
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conduttore, quale ad esempio metallico, in particolare scelto tra rame,
oro, argento, palladio, rodio e loro leghe, per citarne alcuni.

Opportunatnente, la porzione conduttiva 22A é realizzata in
modo dé includere almeno un foro guida di alloggiamento di una sonda
di contatto, ad esempio un foro guida di alloggiamento 25A di una
sonda di massa 21A, piu preferibilmente una pluralita di fori guida di
alloggiamento.

In sostanza, la porzione conduttiva 22A ricopre un’area del
- supporto 22 che include pit fori guida di alloggiamento, in particolare
fori guida di alloggiarmento 25A delle sonde di massa 21A, tali fori guida
di alloggiamento 25A essendo quindi messi in collegamento elettrico tra
loro dalla porzione conduttiva 22A, che realizza cosi un piano
conduttivo comune, in particolare un piano di massa comune, atto a
collegare elettricamnente i fori guida di alloggiamento 25A e guindi le
sonde di massa 21A, tra lo:o e ad un riferimento di massa GND.

La porzione conduttiva 22A pud estendersi anche all’interno
dei fori guida di alloggiamento 25A delle sonde di massa 21A, in
particolare presentando anche una porzione ortogonale 22Aw che
riveste almeno parzialmente una parete interna di tali fori guida di
alloggiamento 25A, come mostrato in figura. In tal modo, il
collegamento elettrico tra la sonda di massa 21A e la porzione
conduttiva 22A € realizzato anche tramite un contatto strisciante tra di
essa e la porzione ortogonale 22Aw che riveste la parete interna dei fori
guida di alloggiamento 25A in cui la sonda & alloggiata.

Vantaggiosamente secondo la presente invenzione, in
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corrispondenza di tale porzione conduttiva 22A € definita almeno una
porzione di alloggiamehto 33* per un condensatore di filtraggio 30.

Pin in particolare, un tale condensatore di filtraggio 30
comprende un corpo, ad esempio di tipo ceramico, ed una coppia di
reofori metallici disposti ai lati di tale corpo a realizzare le armature del
condensatore. In alternativa, ¢é altresi possibile utilizzare un
condensatore a base silicio o un altro tipo di condensatore discreto .di
dimensioni adatte all’'alloggiamento nella testa di misura 20.

Vantaggiosamente secondo la presente invenzione, almeno un
reoforo 31 del condensatore di filtraggio 30 € connesso elettricamente
alla porzione cbnduttiva 22A del supporto 22 e quindi al riferimento di
massa GND.

Pil in particolare, il condensatore di filtraggio 30 & alloggiato
in corrispondenza della porzione di alloggiamento 33* definita nella

porzione conduttiva 22A. Il condensatore di ﬁltfaggio 30 ¢ in particolare

‘appoggiato alla porzione .conduttiva 22A in corrispondenza di tale

porzione di alloggiarmento 33*. Tale condensatore di filtraggio 30
presenta un ulteriore reoforo 32 oppdrtunamente connesso ad un
riférimento di alimentazione PWR.

Vantaggiosamente secondo la presente invenzione, il
condensatore di filtraggio 30 & in collegamento elettrico con una
pluralita di fori guida di alloggiamento di rispettive sonde di contatto, in
particolare i fori guida di alloggiamento 25A delle sonde di massa 21A
inclusi nella e messi in contatto dalla porzione conduttiva 22A.

In tal modo il condensatore di filtraggio 30 ¢ in grado di
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filtrare il rumore per tutte le sonde di massa 21A connesse alla prima
porzione conduttiva 22A.

Si  sottolinea che il condensatore di filtraggio 30 &
dimensionato in modo da essere alloggiato all’interno della testa di
misura 20, in particolare appoggiato sul supporto 22, senza ostacolare
il corretto funzionamento della stessa ed in particolare lo scorrimento
delle sonde di contatto 21 nei rispettivi fori guida.

P in particolare, € possibile utilizzare un condensatore di
filtraggio 'discreto, di forma sostanzialmente parallelepipeda, come h
attualmente in commercio, ad esempio avente lunghezza e profondita
comprese tra 0,1 mm e 0,4 mm, preferibilmente tra 0,125 mm e 0,3 mm
e altezza compresa tra 0,2 mm e 0,7 mm, preferibilmente tra 0,25 mm e
0,6 mm.

E’ ovviamente possibile realizzare la porzione conduttiva del
supporto 22 in collegamento elettrico con un riferimento di potenza
PWR, eventualmente comprendente una pluralitda di fori guida di
alloggiamento 25B di sonde di alimentazione 21B. Anche in tal caso, 1l
condensatore di filtraggio 30 comprendera un.' reoforo connesso
elettricamente a tale porzione conduttiva e quindi al riferimento di
potenza PWR ed un ulteriore reoforo in collegamento elettrico con un
riferimento di massa GND.

‘Inoltre, & possibile realizzare nella testa di misura 20 una
pluralita di condensatori di ﬁltraggib 30 connessi a rispettive porzioni
conduttive 22A realizzate sul supporto 20.

Secondo una variante di realizzazione » illustrata
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schematicamente in Figura 2B, il supporto 22 comprende almeno una
prima ed ux;a secoﬁda porzione cbnduttiva, 22A e 22B, rispettivamente,
opportunamente realizzate su un almeno una sua faccia Fa, ad esempio
una sua faccia superiore con riferimento allillustrazione di Figura.

Anche in tal caso, le porzioni conduttive 22A e 22B possono
essere realizzate nella forma ad esefnpio di strati di metallizzazione
depositati sul supporto 22 e successivamente fotolitograficamente
definiti € possonco essere fatte in un qualsiasi materiale conduttore,
quale ad esempio metallico, in particolare scelto tra rame, oro, argento,
palladio, rodio e loro leghe, per citarne alcuni.

Piti in particolare, il supporto 22 comprende almeno una
prima porzione conduttiva 22A a sua volta includente almeno un foro
guida di alloggiamento 25A di una sonda di massa 21A, ed una seconda
porzione conduttiva 22B, a sua volta includente almeno un foro guida
di alloggiamento 25B di una sonda di alimentazione 21B.

In una forma di realizzazione preferita, la prima porzione
conduttiva 22A include una pluralita di fori guida di alloggiamento 25A
di una pluralita di sonde di massa 21A ¢ la seconda porzione conduttiva
22B include una pluralita di fori guida di alloggiamento 25B di una
pluralita di sonde di alimcntazioné 21B.

In tal caso, la prima porzione conduttiva 22A ricopre un’area
del supporto 22 che include piu fori guida di alloggiamento 25A delle
sonde di massa 21A, tali fori guida di alloggiamento 25A essendo quindi
messi in collegamento elettrico tra loro dalla prima porzione conduttiva

22A, che realizza cosi un piano conduttivo comune, in particolare un
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piano di massa comune, atto a collegare elettficamente 1 fori guida di
alloggiamento 25A e quindi le sonde di massa 21A, tra-loro e ad un
riferimento di massa GND.

Analogamente, la seconda porzione conduttiva 22B ricopre
un’area del supporto 22 che include pit fori guida di alloggiamento 25B
delle sonde di alimentazione 21B, tali fori guida di alloggiamento 25B
essendo cosi messi in collegamento elettrico tra loro dalla seconda
porzione conduttiva 22B, che realizza cosi un piano conduttivo comune,
in —particolai*e un piano di alimentazione comune, atto a cbllegare
clettricamente i fori guida di alloggiamento 25B e quindi le sonde di
alimentazione 21B, tra loro e ad un riferimento di alimentazione PWR.

In una variante di realizzazione, tutte le sonde di massa 21A o
di alimentazione 21B della testa di misura 20 sono collegate
elettricamente tramite una stessa porzione conduttiva 22A, 22B. E’
altresi possibile considerare il caso in cui distinte porzioni conduttive
22A e/o 22B sono collegate a diversi riferimenti di massa e/o
alimentazione.

Opportunamente, la prima porzione conduttiva 22A pud
estendersi anche all’interno dei fori guida di alloggiamento 25A delle
sonde di massa 21A, in particolare presentando anche una porzione
ortogonale 22Aw che riveste almeno parzialmente una parete interna di
tali fori guida di alloggiamento 25A. Analogamente, la seconda porzione
conduttiva 22B pud estendersi anche allinterno dei fori guida di
alloggiamento 25B delle sonde di alimentazione 21B, in particolare

presentando anche una porzione ortogonale 22Bw che riveste almeno
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parzialmente una parete interna di tal fori guida di aﬂoggiamento 25B.
In tal modo, il collegamento clettrico tra le sonde di massa 21A e di

alimentazione 21B e la rispettiva porzione conduttiva 22A, 22B €

realizzato anche tramite un contatto strisciante tra di esse e la

‘rispettiva porzione ortogonale 22Aw e 22Bw che riveste la parete interna

dei fori guida di alloggiamento 25A, 25B in cui le sonde sono alloggiate.
Si sottolinea tuttavia che, anche nel caso in cui le porzioni
conduttive 22A, 22B non rivestano una tale parete interna dei fori guida
25A, 258, il contatto elettrico & comunque garantito dallo spessore della
porzione conduttiva 22A, 22B stessa, realizzata anche solo
superficialmente sul supporto 22 su cui le sonde di massa 21A e di

alimentazione 21B comunque strisciano durante il normale

funzionamento della testa di misura 20, in particolare in occasione del

contatto premente delle loro punte di contatto 24A, 24B sui pad di
contatto 23A, 23B del dispositivo da testare 23.

Vantaggiosamente secondo la presente invenzione, la testa di
misura 20 comprende inoltre almeno un condensatore di filtraggio 30
avente rispettivi reofori 31, 32 connessi ad una rispettiva porzione
conduttiva 22A, 22B del sﬁpporto 22 e quindi in collegamento elettrico
cbn i riferimenti di massa ed alimentazione.

Piu in particolare, il condensatore di filtraggio 30 & alloggiato
in corrispondenza di una porzione di alloggiamento 33* definita sul
supporto 22 in modo da consentire il collegamento di un reoforo 31 alla
prima porzione conduttiva 22A e quindi al riferimento di massa GND ed

di un ulteriore reoforo 32 alla seconda porzione conduttiva 22B e quindi
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al riferimento di alimentazione PWR.

Opportunamente, nel caso di porzioni conduttive 22A, 22B
che includono una pluralita di fori‘ guida 25A, 25B che alloggiano una
pluralita di sonde di massa 21A e di alimentazione 21B, il condensatore
di filtraggio ‘30 ¢ in grado di filtrare il rumore per tutte tali sonde di
massa 21A e alimentazione 21B connesse alla prima ed alla seconda
porzione conduttiva 22A, 22B. E’ cosi possibile utilizzare un numero

minore di condensatori e distribuirli pita facilmente sul supporto 22;

"inoltre, si sottolinea che tali condensatori di filtraggio 30 sono realizzati

in prossimita delle punte di contatto 24A, 24B delle sonde di contatto
21A e 21B, tale supporto 22 essendo opportunamente un supporto
inferiore della testa di misura 20.

_ Secondo una ulteriore variante di realizzazione della testa di
misura 20, il supporto 22 comprende una sede di alloggiamento 33 per
i1 condensatore di filtraggio 30 ricavata nel suo corpo 22C, cbme
schematicamente illustrato in Figura 2C. In tal caso, la prima porzione
conduttiva 22A e la seconda porzione conduttiva 22B si estendono
anche allinterno di tale sede di alloggiamento. 33 per realizzare il
collegamento con i reofori 31 e 32 del condensatore di filtraggio 30.

Opportunamente, la sede di alloggiamento 33 si estende nel
supporto 22 per una prima dimensione Hl pari al 20-80% di uno
spessore totale Sp del supporto 22. In una fofma - preferita di
realizzazione, la prima dimensione H1 ha un valore compreso tra 100
um e 300 pm, pid preferibilmente pari a 200 pum mentre lo spessore

totale Sp del supporto 22 ha un valore compreso tra 400 pm e 600 pm,
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pit preferibilmente pari a 500 um.
Opportunamente, la sede di alloggiamento 33 si estende nel
supporto 22 per una dimensione almeno uguale ad una corrispondente

dimensione del condensatore di filtraggio 30 in essa alloggiato, cosi che

‘tale condensatore non sporga rispetto al supporto 22, in particolare

dalla sua faccia superiore Fa.

Si sottolinea che la prima porzione conduttiva 22A e la
seconda porzione conduttiva 22B rivestono comunque solamente una
porzione superficiale del supporto 22, in particolare solo una parte della
sua faccia superiore Fa, hon estendendosi per tutta l'area di tale
supporto, come schematicamente illustrato in Figura 3A. Questo
permette il posizioﬁamento e I'isolamento delle sonde d1 contatto per il
trasporto dei segnali di ingresso/uscita, in particolare in aree del
supporto 22 non rivestite dalle porzioni conduttive, come sara spiegato
nel seguito.

Piu in particolare, la Figura 3A mostra una vista in pianta del
supporto 22, in particolare della sua faccia Fa, in cui la prima porzione
conduttiva 22A include e mette in collegamento elettrico una pluralita
di fori guida 25A che alloggiano una pluralita di sonde di massa 21A ed
una seconda porzione conduttiva 22B, la quale include mette in
collegamento elettrico una pluralitd di fori guida 25B, che alloggiano
una pluralita di sonde di alimentazione 21B, ed ¢ separata fisicamente
ed elettronicamente dalla prima porzione conduttiva 22A da almeno
un’area A del supporto 22, realizzato in materiale non conduttivo, dove

¢ possibile realizzare ulteriori fori guida 25C per lalloggiamento di
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sonde di contatto atte a trasportare segnali di ingresso/uscita. bLa prima
porzione conduttiva 22A €& in questo caso connessa ad un riferimento di
massa GND mentre la secondo porzione conduttiva 22B € connessa ad
un riferimento di alimentazione PWR.

Come gia indicato, sia la prima porzione conduttiva 22A sia la
seconda porzione conduttiva 22B rivestono solamente una porzidne
superficiale del supporto 22, in particolare solo una porzione della sua
faccia Fa, avendo un’area inferiore ad un’area complessiva di tale faccia
Fa. In tal modo, il supporto 22 hon & rivestito interamente dalle porzioni
conduttive 22A e 22B, ed é sempre presente almeno un’area non
conduttiva A che separa tali porzioni conduttive e dove & possibile
realizzare i fori guida 25C che alloggiano sonde di contatto di trasporto
di segnali di ingresso/uscita, indicate anche come sonde di segnale.

E ovviamente possibile realizzare solamente una porzione
conduttiva 22A o 22B sulla faccia Fa del supporto 22 oppure un
numero maggiore di due di porzioni conduttive includenti rispettive
pluralita di fori guida, che risultano cosi messi in contatto elettrico dalle
rispettive porzioni conduttive. Analogamente, & pdssibﬂe realizzare le
porzioni conduttive in modo da comprendere tutte le sonde di contatto
di un certo tipo, ad esempio una porzione conduttiva che includa tutte
le sonde di massa 21A.

Alternativamente, in un’ulteriore forma di realizzazione della
presente invenzione, una porzione conduttiva ricopre interamente il
supporto 22 e include e mette in collegamento fori guida atti

all’alloggiamento di sonde di contatto di un certo tipo, ad esempio sonde
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di massa, ad eccezione di opportune aree in cui sono realizzati fori
guida atti all’alloggiamento di sonde di contatto di altro tipo, ad esempio
sonde di alimentazione o sonde di éegnale. In sostanza, tali aree sono
ricavate per rimozione della porzione conduttiva di copertura del
supporto 22 e sono quindi aree non conduttive.

In particolare, come illustrato schematicamente in Figura 3B,
la prima porzione conduttiva 22A ricopre interamente la faccia Fa del
supporto 22, ad eccezione di rispettive aree non conduttive A1 e A2 in
cui sono realizzati i fori guida 25B e 25C di alloggiamento delle sonde di
alimentazione 21B e delle sonde di segnale, rispettivamente. Come in

precedenza, la prima porzione conduttiva 22A & quindi collegata ad un

riferimento di massa GND. E’ inoltre possibile realizzare, in

corriépondenza di un’area non conduttiva A2, una seconda porzione
conduttiva 22B che include e mette in contatto fori guida 25B di
alloggiamento delle sonde di alimentazione 21B, tale seconda porzione
conduttiva 22B essendo collegata ad un riferimento di alimentazione
PWR.

Si sottolinea che le aree non condﬁttive possono anche essere
nella forma di una pluralita di aree distinte, clascuna realizzata
solamente in corrispondenza di un foro guida che si desidera isolare
elettricamente.

Secondo una variante di realizzazione, schematicamente
illustrata in Figura 4, la primma porzione conduttiva 22A ¢ realizzata in
corrispondenza di una prima faccia Fa del supporto 22, in particolare

una faccia superiore secondo il riferimento locale della figura, mentre la
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seconda porzione conduttiva 22B é realizzata in corrispondenza di una
seconda ed opposta faccia Fb del supporto 22, in particolare una faccia
inferiore secondo il riferirncnfo locale della figura.

Opportunamente, il supporto 22 comprende in tal caso una
sede di alloggiamento 33 del condensatore di ﬁltraggio 30 che si estende
lungo tutto lo spessore Sp del supporto 22 cosi da mettere in
comunicazione le opposte facce Fa, Fb del supporto 22 stesso,
consentendo in particolare un alloggiamento del condensatore di
filtraggio 30 in verticale, sempre considerando il riferimento locale della
Figura 4. In tal caso, la sede di alloggiamento 33 del condensatore di
filtraggio 30 presenta una seconda dimensione H2 sostanzialmente pari
allo spessore Sp del supporto 22. E’ cosl possibile alloggiare in tale sede
di alloggiamento 33 un condensatore di filtraggio 30 avente una
corrispondente dimensione sostanzialmente uguale alla seconda
dimensione H2 della sede di alloggiamento 33 oppure avente una
dimensione  inferiore a tale seconda dimensione H2, un opportuno
materiale di riempimento conduttivo, quale una pasta conduttiva,
essendo utilizzato per collegare tale condensatore di filtraggio 30 alla
prima ed alla seconda porzione conduttiva 22A, 22B. '

Pit1 in particolare, come nell’esempio illustrato in Figura 4, il
supporto 22 comprende la primé porzione conduttiva 22A realizzata
sulla prima faccia Fa del supporto 22 in modo da comprendere anche
una porzione ortogonale 22Aw che si estende all’interno dei fori guida di
alloggiamento 25A di sonde di massa QlA, cosi connesse tra loro e ad

un riferimento di massa GND e la seconda porzione conduttiva 22B
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realizzata sulla seconda faccia Fb del supporto 22 in modo da
comprendere anche una porzione ortogonale 22Bw che si estende
all’interno dei fori guida di alloggiamento 25B di sonde di alimentazione
21B, cosl connesse tra loro e ad un riferimento di alimentazione PWR.
Tali prima e seconda porzione conduttiva 22A, 22B si estendono anche
in corrispondenza della sede di alloggiamento 33 del condensatore di
filtraggio 30, in particolare in contatto con rispettivi reofori 31 e 32 dello
stesso. |

Inoltre, opportunamente, la prima porzione conduttiva 22A é
realizzata sulla prima faccia Fa in modo tale da non contattare i fori
guida 25B di alloggiamento delle sonde di alimentazione 21B, piu in
particolare in modo da essere separata da tali fori guida 25B da un
primo diaframma Dfl, in particolare avente dimensioni maggiori di 5
pum. Analbgamente, la seconda porzione conduttiva 22B é realizzata
sulla seconda faccia Fb in modo tale da non contattare i fori guida 25A
di alloggiamento delle sonde di massa 21A, piti in particolare in modo
da essere separata da tali fori guida 25A da un secondo diaframma Df2
avente dimensioni analoghe al primo diaframma Df1l, ed in particolare
avente dimensioni maggiori di 5 pm. |

In una forma preferita di realizzazione, come illustrato
schematicamente nelle Figure 5A e 5B, il supporto 22 ¢ realizzato in
modo da comprendere la prima porzione conduttiva 22A che ricopre
interamente la prima faccia Fa del supporto 22, ad eccezione di
rispettive aree non conduttive Al e A2 in cui sono realizzati i fori guida

25B e 25C di alloggiamento delle sonde di alimentazione 21B e delle
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sonde di segnale, rispettivamente ed una seconda porzione conduttiva
22B che ricopre interamente la seconda faccia Fb del supporto 22, ad
eccezione di rispettive aree non conduttive Bl ¢ B2 in cui sono realizzati
i fori guida 25A e 25C di alloggiamento delle sonde di massa 21A e delle
sonde di segnale, rispettivamente. La prima porzione conduttiva 22A é
quindi collegata ad un riferimento di massa GND mentre la seconda
porzione conduttiva 22B é collegata ad un riferimento di alimentazione
PWR.

Secondo una variante prefeﬁta di realizzazione,
schematicamente illustrata in Figura 6A, il supporto 22 comprende una
coppia di guide, piastriformi e parallele tra loro, in particolare una
prima guida o guida inferiore 26 ed una seconda guida o guida
superiore 27, i termini inferiore e superiore essendo utilizzati con
riferimento alla rappresentazione in Figura, la guida superiore 27
essendo piti distante dal dispositivo da testare 23 rispetto alla guida
inferiore 26. -

Il supporto 22 é in particolare realizzato in modb che la coppia
di guide superiore 27 ed inferiore 26 siano separate da una zona d’aria
34 avente una altezza H3 pari al 10-40% dello spessore totale Sp del
supporto 22 nel suo complesso, inteso in questa forma di realizzazione
come l'assieme della coppia di guide superiore e inferiore, 27 e 26, e
della zona d’aria 34. In una forma preferita di realizzazione, ’altezza H3
della zona d’aria 34 ha un valore compreso tra 80 pm ¢ 500 um, pin
preferibilmente pari a 250 pm mentre lo spessore totale Sp del supporto

22 ha un valore compreso tra 750 pm e 1250 um, pin preferibilmente
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pari a 800 um. Le guide ’superiore e inferiore, 27 e 26, hanno rispettivi
spessori Spl, Sp2 con valore compreso tra 80 pm e 300 pm, pia
preferibilmente pari a 250 pm.

Tali guide superiore e inferiore, 27 e 26, comprendono
ciascuna un core piastriforme in cui sono realizzate rispettive pluralita

di fori guida per il passaggio o 'alloggiamento in modo scorrevole delle

sonde di massa 21A e di alimentazione 21B. Pili in particolare,

nell’esempio dato a titolo illustrativo e non limitativo nella Figura 6A, la
guida inferiore 26 comprende un core piastriforme 26C in cui &
realizzata almeno una prima pluralita di fori guida 28A di passaggio
delle sonde di massa 21A ed una seconda pluralita di fori guida 28B di
alloggiamento delle sonde di alimentazione 21B. Analogamente, la guida
superiore 27 comprende un core piastriforme 27C in cui € realizzata
almeno una prima pluralitd di fori guida 29A di a_lloggiamenté delle
sonde di massa 21A ed una séconda pluaralita di fori guida 29B di
passaggio delle sonde di alimentazione 21B.

| Opportunamente, i fori guida 29A e 28B di alloggiamento delle
sonde di massa 21A e di alimentazione 21B hanno rispettivi diametri
D1A e D1B con valori compresi tra 20 pm e 70 um, preferibilmente tra
30 um e 40 um, mentre i fori guida 29B e 28A di passaggio delle sonde
di massa 21A e di alimentazione 21B hanno rispéttivi diametri D2A ¢
D2B, maggiori dei diametri D1A ¢ D1B, rispettivamente, e in particolare
con valori compresi tra 40 um e 100 um, preferibilmente tra 40 um e 70
um. Con-il termine diametro si intende una dimensione trasversale

massima di tali fori guida, anche di forma non circolare, in
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corrispondenza di una sezione tirasversaie det fori presa in
corrispondenza di un piano definito dalle guide. Preferibilmente, i
diametri DIA e D1B dei fori guida 29A e 28B di alloggiamento sono
sostanzialmente uguali tra Ioro‘; analbgamente, come i diametri D2A e
D2B dei fori guida 28A e 29B di passaggio sono sostanzialmente uguali
tra loro.

Per semplicita di esposizione, si parlera nel seguito di fori
guida di alloggiamento, in particolare i fori guida 29A e 28B, e di fori
guida di passaggié, in particolare i fori guida 29B e 28A.

. Si sottolinea che il dimensionamento dei fori guida di
alloggiamento e di passaggio garantisce che oghi sonda di_ contatto 21
sia In contatto con una sola porzione conduttiva realizzata su una
guida, come nei precedenti esempi di realizzazione.

Le guide superiore e inferiore, 27 e 26, in particolare i loro
core piastriformi 27C e 26C, sono realizzati in un materiale non
conduttivo, ad esempio in un materiale ceramico quale nitruro di silicio,
oppure in un materiaie vetroso o a base silicio, oppure in materiale
poliammidico, oppure in qualunque altro materiale dielettrico adatto.

Ulteriormente, la guida supefiore 27 e la guida inferiore 26
presentand rispettive porzioni conduttive, realizzate su almeno una
faccia di tali guide, ad esempio una rispettiva faccia superiore sempre
con riferimento allillustrazione di Figura 6A; le porzioni conduttive
possono essere realizzate, ad esempio, nella forma di metallizzazioni
opportunamente depositate e definite fotolitograficamente o mediante

laser. Tali porzioni conduttive possono essere fatte in un qualsiasi
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materiale conduttore, quale ad esempio metallico, in particolare scelto
tra rame, oro, argento, palladio, rodio e loro leghe, per citarne alcuni.

Pit1 in particolare, la guida superiore 27 comprende almeno
una prima porzione conduttiva 27A che include e mette in collegamento
1 fori guida 29A di élloggiamento delle sonde di massa 21A, che
risultano in tal modo connesse tra loro e ad un riferimento di massa
GND; in sostanza, la prima porzione conduttiva 27A realizza un piano
conduttivo comune, in particolare un piano di massa comune atto a
collegare elettricamente i fori guida 29A e quindi'le sond€ di rmassa 21A. |

Analogamente, la guida inferiore 26 comprende almeno una
seconda porzione conduttiva 26A che include e mette in collegamento i
fori guida 28B di alloggiamento delle sonde di alimentazione 21B, che
risultano in tal modo connesse tra loro e ad un riferimento di
alimentazione PWR; anche in tal caso, la seconda porzione conduttiva
26A realizza cosl un piano conduttivo comune, in particolare un piano
di alimentazione comune atto a collegare elettricamente i fori guida 28B
e quindi le sonde di alimentazione 21B.

Si sottolinea nuovamente che, grazie al dimensionamento dei
fori guida di alloggiamento e di passaggio, la sonda di massa 21A ¢ in
contatto solo con la prima porzione conduttiva 27A realizzata sulla
guida superiore 27 e la sonda di alimentazione 21B é& in contatto
solamente con la seconda porzione conduttiva 26A realizzata sulla
guida inferiore 26.

Inoltre, le porzioni conduttive 27A e 26A sono realizzate sulle

rispettive guide 27 e 26 in modo tale da non contattare i fori guida 29B
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e 28A di alloggiamento delle sonde di alimentazione 21B e di massa
21A, rispettivamente, pill in particolare in modo da essere separate da
tali fori guida 29B, 28A da rispettivi diaframmi Dfal, Dfa2, Dfbl, Dfb2,
aventi in particolare dimensioni maggiori di S pm

| E’ altresi possibile utilizzare sonde di contatto 21A e 21B
almeno parzialmente isolate, ad esempio mediante rivestimento in un
materiale isoiante, in particolare in wuna porzione delle stesse in
corrispondenza dei fori guida di passaggio 28A e 29B, cosi da evitare
collegamenti elettrici indesiderati tra tali sonde di contatto 21A e 21B e
le porzioni conduttive 27A e 26A, rispettivamente. In tal caso, la
presenza di diaframmi tra una porzione conduttiva ed i fori guida che
non deve mettere in contatto potrebbe non essere necessaria.

In una forma di realizzazione, tutte le socnde di massa 21A o di
alimentazione 21B della testa di misura 20 sono collegate
elettricamente tramite una stessa porzione conduttiva 27A, 26A; in
alternativa, solamente una parte di tali sonde di massa 21A o di

alimentazione 21B possono essere collegate alla prima o alla seconda

‘porzione conduttiva 27A, 26A, rispettivamente. E’ inoltre possibile

considerare il caso in cui distinte prime porzioni conduttive 27A e/o
dist(:inte seconde porzioni conduttive 26A sono collegate a distinti
riferimenti di massa e/o alimentazione.

Anche in questa forma di realizzazione,- sia la prima porzione
conduttiva 27A della guida superiore 27 sia la seconda porzione
conduttiva 26A della guida inferiore 26 rivestono solamente una

porzione superficiale di tali gnide, in particolare solo una porzione delle
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rispettive facce superiori, non estendendosi per tutta 'area di tali guide.
Questo permette il posizionamento e l'isolamento delle sonde di contatto
per il trasposto dei segnali di ingresso/uscita in aree del supporto 22, in
particolare delle sue guide 26 e 27, non rivestite dalle porzioni
conduttive,

Ulteriormente, il supporto 22 comprende almeno un
condensatore di filtraggio 30 alloggiato in una sede di alloggiamento in
esso sono realizzata e montato in configurazione verticale in modo da
contattare la prima porzione conduttiva 27A della guida superiore 27 e
la seconda porzione conduttiva 26A della guida ‘vinferiore 26,
rispettivamente. |

Nella forma di realizzazione illustrata in Figura 64, il supporto
22 comprende un primo ed un secondo condensatore di filtraggio 30A e
30B alloggiati in rispettive sedi di alloggiamento 33A e 33B. Piu in
particolare, le sedi di alloggiamento 33A e 33B soﬁo realizzafe nel core
27C della guida superiore 27 e i condensatori di filtraggio 30A, 30B
sono alloggiati in modo da appoggiare con uno dei loro reofori sulla
seconda porzione conduttiva 26A della guida inferiore 26, in
corrispondenza di rispettive porzioni di alloggiamento 33A* ¢ 33B*, un
ulteriore reoforo essendo in contatto con la prima porzione conduttiva
27A della guida superiore 27.

| In una forma di realizzazione, tali sedi di alloggiamento 33A,
33B sono dimensionate in modo da alloggiare condensatori discreti
disponibili in commercio ed occupano un’area approssimativamente

quadrata in corrispondenza delle guide superiore 27 e inferiore 26, in
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particolare di lato compreso tra 0,1 mm e 0,4 mm, preferibilmente tra
0,125 mm e 0,3 mm. '
La somma dell’altezza delle sedi di alloggiamento 33A, 33B,
corrispondente allo spessore della guida superiore 27, e dell’altezza
S della zona d’aria 34 preferibilmmente ‘é uguale "alla corrispondente
 dimensione H2 dei condensatori di filtraggio 30A, 30B che devono
essere alloggiati tra le guide, ed ha un valore compreso tra 0,2 mm ev 0,7
mm, preferibilmente tra 0,25 mm e 0,6 mm. In tal modo, i condensatori
.7 “di filtraggio 30A, 30B, in appoggio sulla guida inferiore 26, non
10 sporgono dalla faccia superiore della guida superiore 27.
| In una forma preferita di realizzazione, la prima e la seconda
porzione conduttiva 27A, 26A comprendono anche una porzione
ortogonale 27Aw, 26Aw che riveste almeno parzialmente una parete
interna dei fori guida 29A, 28B di allbggiamento delle sonde di massa
15  21A e delle sonde di alimentazione 21B, rispettivamente. In tal modo, il
collegamento elettrico tra le sonde di massa 21A e di alimentazione 21B
e la rispettiva prima o seconda porzione conduttiva 27A, 26A &
. realizzato tramite un contatto strisciante tra di esse e la porzione
ortogonale 27Aw, 26Aw della corrispondente porzione conduttiva 27A,
20 26A che ricopre le pareti dei fori guida 28A, 28B in cui le sonde sono
alloggiate.
Si sottolinea tuttavia che, anche nel caso  di porzioni
conduttive 27A, 26A che non rivestono una tale parete interna dei fori
guida 29A, 28B, il contatto & comuhque garantito dallo spessore di tali

25 porzioni conduttive su cui le rispettive sonde di contatto comungue
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strisciano in occasione del loro movimento durante le operazioni di
testing effettuate mediante la testa di misura 20.

Come gia indicato, la testa di misura 20 comprende
usualmente anche ulteriori sonde di contatto, in particolare sonde
destinate a trasportare segnali operativi, in particolare segnali di
ingresso/uscita tra l’apparecghiamra di test e il dispositivo da testare
23, indicate anche come sonde di segnale.. Negli esempi delle Figure 6B
e 6C ¢é illustrata a titolo di esempio una sola di queste sonde, indicata
nel seguito come sonda di segnale 21C.

In tal caso, come nell’esempio di illustrato in Figura 6B, la
guida superiore 27 e la guida inferiore 26 comprendono rispettivi fori
guida di alloggiamento 29C e 28C di tali sonde di segnéle 21C, aventi
rispettivi diametri D1C con valori analoghi ai valori dei diamétri D1A,
D1C dei fori guida 29A e 28B di alloggiamento delle sonde di massa 21A
e di alimentazione 21B ed in particolare con valori compresi tra 20 um e
70 um, preferibilmente tra 30 pm e 40 pm. Inoltre, come in precedenza,v
la prima e la seconda porzione conduttiva 27A, 26A sono realizzate sulla
guida superiore 27 e sulla guida inferiore 26, rispettivamente, in modo
da essere separate da tali fox_‘i guida di alloggiarnento 29C, 28C delle
sonde di segnale 21C da opportuni diaframmi Dfcl, Dfc2, in particolare
aventi dimensioni maggiort di 5 pm. |

E’ altresi possibile utilizzare sonde di segnale 21C almeno
parzialmente isolate, ad esempio mediante rivestimento in un rﬁateriale
isolante, in particelare in una porzione delle stesse in corrispondenza

dei fori guida di alloggiamento 29C, 28C, cosi da evitare collegamenti
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elettnct indesideratt tra tali sonde di segnale 21C e le porzioni
conduttive 27A e 26A, rispettivamente. In tal caso, la presenza di
diaframmi tra una porzione conduttiva ed i fori guida di passaggio
potrebbe non essere necessaria.

In una variante di realizzazione illustrata in Figura 6C, il
supporto 22 pud comprendere altresi una guida intermedia 35, inserita
tra la guida superiore 27 e la guida inferiore 26, e preferibilmente in
contatto con esse. In sostanza, la guida intermedia 35 occupa la zona
d’aria 34 tra le guide superiore 27 ed inferiore 26. In particolare, nella
guida intermedia 35 sono realizzate una prima pluralita di fori guida
36A di passaggio delle sonde di massa 21A, una seconda pluralita di
fori guida 36B di passaggio delle sonde di alimentazione 21B ed una
terza pluralita di fori guida 36C di alloggiamento delle sonde di segnale
21C. Saranno ulteriormente previste corrispondenti pluralita di fori
guida 29*C, 28*C di passaggio delle sonde di segnale 21C realizzate
nella guida superiore 27 e nella guida inferiore 26, rispettivamente.

Come in precedenza, i fori guida 36C di alloggiamento delle
sonda di contatto 21 hanno diametri D1C con ﬁfalori analoghi ai valori
dei diametri D1A, D1C dei fori guida 29A e 28B di alloggiamento delle
sonde di massa 21A e di alimentazione 21B ed in particolare con valori
compresi tra 20 pm e 70 pm, preferibilmente tra 30 um e 40 um, mentre

i fori guida 36A, 36B di passaggio delle sonde di massa 21A e di

‘alimentazione 21B hanno rispettivi diametri D2A e D2B, maggiori dei

diametri D1A, D1B e D1C, e in particolare con valori compresi tra 40

pm e 100 pm, preferibilmente tra 40 pm e 70 pm. Ulteriormente, i fori
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guida 29*C, 28*C di passaggio delle sonde di segnale 21C realizzati
nella guida superiore 27 ¢ nella guida inferiore 26, rispettivamente,
hanno diametri D2C sostanzialmente uguali tra loro ed ai diametri D2A
e D2B degli altri fori guida di passaggio realizzati nelle guide superiore
27 e inferiore 26, in particolare con valori compresi tra 40 ym e 100 pm,
preferibilmente tra 40 pm e 70 pm. |

Come in pfecedenza, tale dimensionamento dei fori guida di
alloggiamento e di passaggio garantisce che solo le sonde di massa 21A
e le sonde di alimentazione 21B siano in contatto con una porzione
conduttiva realizzata su una rispettiva guida, le sonde di segnale 21C
essendo in contatto solamente con la gﬁida intermedia 35,
opportunamente realizzata in un materiale non conduttivo, ad esempio
in un materiale ceramico quale nitruro di silicio, oppure in un materiale
vetroso o0 a bése silicio, oppure in materiale poliammidico, oppure in
gualunque altro materiale dielettrico adatto.

In tal modo, le sonde di segnale 21C risultano isolate rispetto
ai riferimenti di alimentazione e massa, in contatto strisciante solo con
la guida intermedia 35 che non viene dotata di alcuna porzione
conduttiva.

Come in precedenza, la guida superiore 27 e la guida inferiore
26 presentano rispettive porzioni conduttive, realizzate su un almeno
una faccia di tali guide, ad esempio una rispettiva faccia superiore, atte
a realizzare il contatto con i condensatori di filtraggio 30A, 30B, come
spiegato in relazione alla Figura 6A. |

Inoltre, nella guida intermedia 35 sono realizzate rispettive
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ulteriori sedi di alloggiamento 37A € 37B di tali condensatori di
filtraggio 30A, 30B, di dimensioni analoghe alle e posizionate in
corrispondenza delle sedi di alloggiamento 33A e 33B predisposte nella
guida superiore 27. In particolare, la somma dell’altezza delle sedi di
alloggiamento 33A, 33B e delle ulteriori sedi di alloggiamento 37A e
37B, corrispondente alla somma di uno spessore Spl della guida
superiore 27 e di uno spessore Sp3 della guida intermedia 35 &

preferibilmente wuguale alla corrispondente dimensione H2 dei

condensatori di filtraggio 30A, 30B che devono essere alloggi;:lti tra le

guide, ed ha un valore compreso tra 250 pm e 600 pm, preferibilmente
400 pm. In tal modo, i condensatori di filtraggio 30A, 30B, in appoggio
sulia guida inferiore 26, non sporgono dalla faccia superiore della guida
superiore 27.

Come in precedenza, i condensatori di filtraggio 30A, 'SOB
sono in particolare in appoggio sulla guida inferiore 26, in
corrispondenza di rispettive porzioni di alloggiamento 33A*, 33B*
realizzate sulla seconda porzione conduttiva 26A, rispettivamente.

La guida inferiore 26 ha a sua volta uno spessore Sp2 con
valore compreso tra 80 pm e 500 uﬁl, plu preferibilmente pari a 250 um.

Inoltre, come in precedenza, la pritna porzione conduttiva 27A
é realizzata sulla prima guida 27 in modo tale da non contattare i fori
guida 29B di passaggio delle sonde di alimentazione 21B ed i fori guida
29C di passaggio delle sonde di segnale 21C, pitl in particolare in modo
da essere separata da tali fori guida da rispettivi diaframmi;

analogamente, la seconda porzione conduttiva 26A ¢é realizzata sulla
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seconda guida 26 in modo tale da non contattare i fori guida 28A di
passaggio delle sonde di massa 21A ed i fori guida 28C di passaggio
delle sonde di segnale 21C, pil .in particolare in modo da essere
separata da tali fori guida da rispettivi diaframmi.

Anche in tal caso € possibile utilizzare sonde di contatto 21A,
21B e 21C almeno parzialmente isolate, in particolare in una porzione
delle stesse in corrispondenza dei rispettivi fori guida di alloggiamento
28A, 29B, 28*C e 29*C, cosi da evitare collegamenti elettrici indesiderati
tra tali sonde di contatto 21A, 21B e 21C ¢ le porzioni conduttive 27A e
26A, rispettivamente. In tal caso, la presenza di diaframmi tra una
porzione conduttiva ed i fori guida di passaggio potrebbe non essere
necessaria.

E’ opportuno sottolineare che, nelle applicazioni pratiche, il
supporto 22 comprende numerosi fori guida che devono essere collegati
mediante pattern complessi, i fori guida di alloggiamento delle sonde di
massa € di alimentazione essendo spesso alternati. Opportunamente,
utilizzando le porzioni conduttive realizzate sulle superfici di tale
supporto 22, o di sue rispettive guide 26 e 27, € possibile realizzare tali
collegamenti e consentire ’alloggiamento dei condensatori di filtraggio
30.

Pii in particolare, con riferimento alla Figura 7, ¢
schematicamente illustrato un supporto 22 comprendente una pluralita
di fori guida di alloggiamento di sonde di contatto. Pitl in particolare, il
supporto 22 comprende almeno un primo gruppo di fori guida, ad
esempio fori guida 25A di alloggiamento di sonde di massa 21A,
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distribuiti secondo un primo pattern Pl, nonché almeno un secondo
gruppo di fori guida, ad esempio fori guida 25B di alloggiamento di
sonde di alimentazione 21B, distribuiti secondo un secondo pattern P2.

Nella forma di realizzazione della Figura 7, il supporto 22
comprende una prima porzione conduttiva 22A realizzata su una sua
prima faccia Fa, che include e mette in collegamento il primo gruppo di
fori guida 25A del primo pattern Pl e comprende rispettive aree non
conduttive Al, A2, A3 realizzate in corrispondenza di fori guida che non
appartengono a tale primo pat'tefn P1. Analogamente, il supporto 22
comprende una seconda porzione conduttiva 22B realizzata su una sua
seconda faccia Fb, mostrata in trasparenza in figura, tale seconda
porzione conduttiva 22B includendo e mettendo in collegamento il
secondo gruppo di fori guida 25B del primo pattern P2 e comprendendo
rispettive aree non conduttive B1, B2 realizzate in corrispondenza di fori
guida che non appartengono a tale secondo pattern P2. La prima
porzione conduttiva 22A & quindi in tal caso connessa ad un riferimento
di massa GND e la seconda porzione conduttiva 22B ad un riferimento
di alimentazione PWR.

Il supporto 22 comprende inoltre almeno un condensatore di
filtraggio 30 disposto in modo da aver rispettivi reofori in contatto con la
prima e la seconda porzione conduttiva 22A e 22B, rispettivamente.

Anche in tal caéo, la testa di misura 20 pud comprendere
sonde di contatto parzialmente rivestite mediante materiale isolante,
preferibilmente in una porzione in cofrispondenza di fori guida inclusi

in porzioni condufttive a cui tali sonde di contatto non devono essere
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collegate elettricamente.

In conclusione, vantaggiosamente secondo linvenzione, si
ottiene una testa di misura con migliorate prestazioni in termini di
filtraggio dei segnali, in particolare dei segnali di alimentazioni (PWR) e
massa (GND) e come tale in grado di migliorare le prestazioni in
frequenza della scheda che la comprende, riducendone l'impedenza ad
alta frequenza.

Si ¢ in particolare potuto verificare che una scheda di misura

comprendente . la- testa di- ‘misura secondo la presente—invenzione

consente di piti che raddoppiare le prestazioni in frequenza rispetto alle

soluzioni note.

Opportunamente, la testa di misura secondo la presente
invenzione consente di alloggiare condensatori discreti disponibili sul
mercato. Inoltre, la presenza di porzioni conduttive che connettono
elettricamente gruppi di fori guida e quindi di sonde di contatto in essi
inserite consente di diminuire il numero complessivo di condensatori
necessario, € quindi la necessita di prevedere corrispondenti aree delle
guide per linserimento di tali condensatori, aree che devono essere
prive di fori guida.

Ovviamente alla testa di misura sopra descritta un tecnico del
ramo, allo scopo di soddisfare esigenze contingenti e specifiche, potra
apportare numerose modifiche e vai‘ianti, tutte comprese nell'ambito di

protezione dell'invenzione quale definito dalle seguenti rivendicazioni.
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RIVENDICAZIONI

1. Testa di misura (20) comprendente una pluralita di sonde
di contatto (21A, 21B, 21C) alloggiate in modo scorrevole in rispettive
pluralita di fori guida (25A, 27A, 29A, 36A; 25B, 27B, 29B, 36B; 28C,
29C, 36C) realizzati in un supporto (22), piastriforme, detta pluralita di
sonde di contatto (21A, 21B, 21C} comprendendo almeno un primo
gruppo di sonde di contatto (21A, 21B) che trasportano segnali di
massa € di alimentazione (GND, PWR) caratterizzata dal fatto di
comprendere almeno un condensatore di filtraggio™(30) avente almero
un reoforo {31) collegato elettricamente ad una porzione conduttiva
(22A, 27A; 22B, 26A) realizzata su detto supporto (22) ed includente
almeno un foro guida di alloggiamento (25A, 29A; 25B, 28B) di una
sonda di contatto (21A, 21B) di detto primo gruppo.

2. Testa di misura (20} secondo la rivendicazione 1,
caratterizzata dal fatto che detta porzione conduttiva (22A, 27A; 22B,
26A) é collegata ad un primo riferimento di tensione- séelto tra un
riferimento di massa ed un riferimento di alimentazione (GND, PWR),
rispettivamente, e dal fatto che detto condensatore di filtraggio (30)
comprende un ulteriore reoforo (32) connesso ad un secondo distinto
riferimento di tensione, scelto tra un riferimento di alimentazione e di
massa (PWR, GND), rispettivamente.

3. Testa di misura (20) secondo la rivendicazione 1 o 2,
caratterizzata dal fatto che detta porzione conduttiva (22A, 27A; 22B,
26A) include e mette in collegamento elettrico una pluralita di fori guida

di alloggiamento (25A, 29A; 25B, 28B) di dette sonde di contatto (21A,

- 45 -

FormFactor Ex. 1002, p. 144
FormFactor v. Technoprobe
- IPR2024-00933



TECO78BIT ' Ing. Barbara Ferrari
Technoprobe S.p.A. {Iscr. Albo n°822 B)

21B) di detto primo gruppo.

4. Testa di misura (20) secondo una delle rivendicazioni
precedenti, caratterizzata dal fatto che detta porzione conduttiva (22A,
27A; 22B, 26A) comprende una porzione ortogonale (22Aw, 27Aw;
22Bw, 26Aw) che si estende almeno parzialmente all’interno di detti fori
guida di alloégiamento (25A, 29A; 25B, 28B) di dette sonde di contatto
(21A, 21B) di detto primo gruppo. o

5. Testa di misura (20) secondo una delle rivendicazioni
precedenti, caratterizzata ‘dal fatto di comprendere distinte porzioni
conduttive includenti distinte pluralita di fori guida di alloggiamento e
collegate a distinti riferimenti di tensione, scelti tra riferimenti di_
alimentazione e di massa (PWR, GND). '

6. Testa di misura (20) secondo una qualsiasi delle
rivendicazioni precedenti, caratterizzata dal fatto che detto supporto
(22} comprende almeno una sede di alloggiamento (33) di detto
condensatore di filtraggio (30), detta porzione conduttiva (22A, 22B)
estendendosi anche in cofrispondenza di detta sede di alloggiamento
(33) per realizzare una connessione con detto almeno un reoforo (31) di
detto condensatore di filtraggio (30).

7. Testa di misura (20) secondo la rivendicazione 6,
caratterizzata dal fatto che detta sede di alloggiamento (33) di detto
condensatore di filtraggio (30) si estende in detto supporto (22) per una
dimensione (H1, H2) ﬁari ad una corrispondente altezza di detto
condensatore di filtraggio (30).

. 8. Testa di misura (20) secondo una delle rivendicazioni
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precedenti, carattrerizzata» dal fatto che detto supporto (22) comprende
una prima porzione conduttiva (22A) realizzata in corrispondenza di
una sua prima faccia (Fa) ed una seconda porzione conduttiva (22B)
realizzata in corrispondenza di una sua seconda ed opposta faccia (Fb),
detta sede di alloggiamento (33) di detto condensatore di filtraggio (30)
essendo realizzata in detto supporto (22) in modo da mettere in
comunicazione dette prima e se‘conda faccia (Fa, Fb), detto
condensatore di filtraggio (30) avendo un reoforo (31) connesso a detta
prima porzione conduttiva (22A) ed un ulteriore reoforo (32) connesso a
detta seconda porzione conduttiva (22B), dette prima e seconda
porzione conduttiva (22A, 22B) essendo connesse a rispettivi distinti
riferimenti di tensione, scelti tra un riferimento di alimentazione e di
massa (PWR, GND).

9. Testa di misura (20) secondo la rivendicazione 8,
caratterizzata dal fatto che detta prima porzione conduttiva (22A)
include almeno un primo foro guida di alloggiamento (25A) di una
sonda di contatto (21A) di detto primo gruppo e detta seconda porzione

conduttiva (22B) include almeno un secondo foro guida di alloggiamento

(25B) di una ulteriore sonda di contatto (21B) di detto primo gruppo,

detta prima porzione conduttiva (22A) essendo realizzata in modo tale
da non conta{tare detto secondo foro guida di dloggiaﬁento (25B)
essendo separata dallo stesso da un prim6 diaframma (Df1) e' detta
seconda porzione conduttix}a (22B) essendo realizzata in modo tale da
non contattare detto primo foro guida di alloggiamento (25A) essendo

separata dallo stesso da un secondo diaframma (Df2), detti primo e
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secondo diaframma {Df1l, Df2) garantendo l'isolamento di detta sonda di
contatto {(21A) e detta ulteriore sonda di contatto (21B) da dette seconda

e prima porzione conduttiva (22B, 22A), rispettivamente.
10. Testa di misura (20) secondo una delle rivendicazioni
5 precedenti, caratterizzata dal fatto che detto supporto (22) comprende
almeno una coppia di guide (27, 26), piastriformi e parallele tra loro,
separate da una zona d’aria (34), ciascuna di dette guide (27, 26)
essendo dotata di una pluralita di fori guida di alloggiamento (29A, 28B)

10 corrispondente pluralita di fori guida di passaggio (29B, 28A) di dette

di dette sonde di contatto (21A, 21B)7di detto primo gmppd—e(_i una

sonde di contatto (21B, 21A), ciascuna di dette guide (27, 26) avendo
almeno porzione conduttiva (27A, 26A) includente almeno un foro guida
di alloggiamento (29A, 28B) di una sonda dib contatto (21A, 21B) di detto
primo gruppo.

15 11. Testa di misura {20) secondo la rivendicazione 10,
caratterizzata dal fatto che dette porzioni conduttive (27A, 26A) di dette
guide (27, 26) sono separate da detti fori guida di passaggio (29B, 28A)

‘ di dette sonde di contatto (21B, 21A) da diaframmi (Dfal, DféQ, Dib1,
Dfb2) che garantiscono lisolamento di dette sonde di contatto (21B,

20 21A) da dette porzioni conduttive (27A, 26A). |
12. Testa di misura (20) secondo la rivendicazione 10 o 11,
caratterizzata dal fatto che detti fori guida di alloggiamento (29A, 28B)
hanno rispettivi primi diametri (D1A, D1B), .preferibilmente uguali tra
loro, e inferiori a rispettvi secondi diametri (D2A, D2B) di detti

25 corrispondenti fori guida di passaggio (28A, 29B), preferibilmente uguali
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tra loro, con il termine diametro intendendosi una dimensione
trasversale massima di detti fori guida, anche di forrma non circolare, in
corrispondenza di una sezione trasversale presa in corrispondenza di
un piano definito da dette guide (27, 26).

13. Testa di misura (20) secondo una delle rivendicazioni da
10 a 12, caratterizzata dal fatto che dette porzioni conduttive (27A, 26A)
sono collegéte ad un distinto riferimento di tensione scelto tra un
riferimento di massa ed un riferimento di alimentazione (GND, PWR).

14. Testa di misura (20) secondo una delle rivendicazioni da
10 a 13, caratterizzata dal fatto che dette porzioni conduttive (27A, 26A)
sono realizzate su corrispondenti facce di dette guide (27, 26).

15 Testa di misura (20) secondo una delle rivendicazioni da
10 a 14, caratterizzata dal fatto che almeno una porzione conduttiva
(27A; 26A) include e mette in collegamento elettrico una pluralita di fori
guida di alloggiamento (29A; 28B) di dette sonde di contatto (21A, 21B)
di detto primo gruppo.

16. Testa di misura (20) secondo una delle rivendicazioni da
10 a 15, caratterizzata dal fatto che una prima guida (27) di dette guide
(27, 26) comprende una sede di alloggiamento (33A; 33B) di detto
condensatore di filtraggio (30A, 30B), detta porzione conduttiva (27A) di
detta prima guida (27) estendendosi anche in corrispondenza di detta
sede di alloggiamento (37A; 3‘7 B).

17. Testa di misura (20} secondo la rivendicazione 16,
caratterizzata dal fatto che detto condensatore di filtraggio (30A, 30B) &

inserito in detta sede di alloggiamento (37A; 37B) ed in appoggio su
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detta pbrzione conduttiva (26A) di detta seconda guida (26).

18. ’i‘csta di misura (20) secondo una delle rivendicazioni da
10 a 17, caratterizzata dal fatto che dette prima e seconda guida (27,
26) comprendono ulteriormente una pluralita di fori guida di
alloggiamento (29C, 28C) di sonde di contatto (21C} di un secondo
gruppo di sonde di contatto che trasportano segnali operativi, dette
porzioni conduttive (27A, 26A) di dette guide (27, 26) essendo separate
da detti fori guida di alloggiamento (29C, 28C) di sonde di contatto
(210l)7di detto secondo gruppo da opportuni diaframmi (Dfcl, Dfc2) che
garantiscono lisolamento di dette sonde di contatto (21C) di detto
secondo gruppo da dette porzioni conduttive (27A, 26A).

19. Testa di misura (20) secondo la rivendicazione 18,
caratterizzata dal fatto che dette sonde di contatto (21C) di detto
secondo gruppo soné parzialmente rivestite mediante materiale isolante,
preferibilmente in una porzione in corrispondenza di detti fori guida di
alloggiamento (29C, 28C].

20. Testa di misura (20) secondo una delle rivendicazioni da
10 a 19, caratterizzata dal fatto che dette sonde di contatto (21A, 21B)

di detto primo gruppo sono parzialmente rivestite mediante materiale

isolante, preferibilmente in una porzione in corrispondenza di detti fori

guida di passaggio (29B, 28A).

21. Testa di misura (20) secondo una delle rivendicazioni da
10 a 20, caratterizzata dal fatto che detto supporto (22) comprende
ulteriormente una guida intermedia (35) inserita tra detta coppia di

guide (27, 26) occﬁpando detta zona d’aria (34), detta guida intermedia
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(35) essendo dotata di una pluralita di fori guida di alloggiamento (36C)
di sonde di contatto (21C) di un secondo gruppo di sonde di contatto
che trasportano segnali operativi ed una corrispondente pluralita di fori
guida di passaggio (36A, 36B) di sonde di contatto (21A, 21B) di detto
5 primo gruppo, detta guida intermedia (35) essendo in contatto

strisciante solamente con dette sonde di contatto (21C) di detto secondo

gruppo.
22. Testa di misura (20} secondo la rivendicazione 21,
® “caratterizzata dal fatto che detti fori guida di alloggiamento (36C) di
10 dette sonde di contatto (21C) di detto secondo gruppo hanno rispettivi

‘ primi diametri (D1C), preferibilmente uguali tra loro, e inferiori a
rispettivi secondi diametri (D2C) di detti corrispondenti fori guida di
passaggio (36A, 36B), preferibilmente uguali tra loro, con il termine
diametro intendendosi una dimensione trasversale massima di detti fori

15 guida, anche di forma non circolare, in corrispondenza di una sezione
trasversale presa in corrispondenza di un piano definito da detta guida
intermedia (35).

‘ | 23. Testa di misura (20) secondo la rivendicazione 21 o 22,
caratterizzata dal fatto che detta guida intermedia (35) comprende una

20 ulteriore sede di alloggiamento (37A, 37B) di detto condensatore di
filtraggio (30A, 30B), di dimensioni analoghe e posizionata in
corrispondenza di detta sede di alloggiamento (33A, 33B) realizzata in
detta prima guida (27) di detta coppia di guide (27, 26). |

24. Testa di misura (20). secondo wuna qualsiasi delle

25 rivendicazioni precedenti, caratterizzata dal fatto che detto supporto
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(22) € un supporto inferiore di una coppia di supporti di alloggiamento
di dette sonde di contatto {(21A, 21B, 21C), con inferiore intendendosi
piu vicino ad un dispositivo da testare (23) integrato su wafer, detto
condensatore di filtraggio (30) essendo cosi posizionato in prossimita di
punte di contatto di dette sonde; di contatto (21A, 21B, 21C) atte ad
andare in battuta su pad di contatto (23A, 23B) di detto dispositivo da
testare (23). |

25. Testa di misura (20) secondo una delle rivendicazioni
precedenti, caratterizzata dal fatto di comprendere una pluralita di
condensatori di filtraggio (30, 30A, 30B).

26. Testa di misura (20} secondo una delle rivendicazioni
precedenti, caratterizzata dal fatto che detta porzione conduttiva (22A,
22B) si estende sostanzialmente su tutto dette sui_aporto (22) e ricopre
una sua faccia (Fa, Fb), includendo ¢ mettendo in collegamento un
primo gruppo di fori guida (25A, 25B) di alloggiamento di sonde di
contatto (21A, 21B) di detto primo gruppo, detta porzione conduttiva
(22A, 22B) comprendendo ulteriormente rispettive aree non conduttive
(Al, A2, A3, B1, B2) in corrispondenza di fori guida di alloggiamento di .

sonde di contatto (21A, 21B, 21C) non appartenenti a detto primo

. gruppo.

27. Testa di misura (20) secondo una delle rivendicazioni
prec_tedenti, caratterizzata dal fatto di comprendere sonde di contatto
(21A, 21B, 21B) parzialmente rivestite mediante materiale isolante,
preferibilmente in una porzione in corrispondenza di fori guida inclusi

in porzioni conduttive a cui dette sonde di contatto (21A, 21B, 21C) non
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devono essere collegate elettncarnente.
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Doc Code: PD.REQ.RETR PTO/SB/38 (12-18)

ot e o T s R . Approved for use through 12/31/2021. OMB 0651-0031
Document Description: Request for USPTO to retrieve priority docs ;o oot e U S DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1985, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

. . COMPLETE IE KNOWN A
Request to Retrieve Electronic  |agpiication Number | 161442,385
Priority Application(s) Filing Date June 14, 2019
First Named Inventor Flavio MAGGIONI
Art Unit 2867
i Huy Q Phan
Send completed form to: Commissioner for Patents Examiner Name Y
\ P.0. Box 1450, Alexandria, VA 22313-1450 Attorney Docket Number 160062.429C1 )

Pursuant to 37 CFR 1.55(i), the undersigned hereby requests that the USPTO retrieve an electronic copy of each of the following foreign
applications for which priority has been claimed under 35 U.5.C. 119(a)-{d) from a foreign intellectual property office participating with
the USPTO in a bilaterat or multilateraf priority document exchange agreement. This Request must be submitted:
- within the later of sixteen months from the filing date of the prior foreign application or four menths from the actuat filing date of
an application under 35 U.S5.C. 111(a),
- within four months from the later of the date of commencement (37 CFR 1.491(a)) or the date of the initial submission under 35
U.S.C. 371 of an appilication entering the national stage under 35 U.S.C. 371, or
- with a petition under 37 CFR 1.55(e) or {f).

m| OPTIONA

Please retrieve the priority application identified in Column C, a certified copy of which is contained in the EP or JP
application identified in Columns A and B:

A B C
Code for Application containing the Non-participating priority application to be
Participating non-participating priority application retrieved
Office (EP or App. No. Filing Date Access Code Country App. No.
JP only) {for JP only) Code
i EP 17825770.5 December 11, 2017 T 102017000021389 & 102016000127581
OPTION B

This Request may be used for the infrequent circumstance when a claim for priority to an application filed in a participating
foreign inteliectual property office was made prior to that foreign intellectual property office becoming a participating foreign
intellectual property office.

Please retrieve the priority application identified in Columns A and B:
A B
Code for Participating Office (e.g., EP) Application to be retrieved
or WIPO DAS Depositing Office App. No. Filing Date Access Code
(e.g., AU, BR, CN, DX, EA, EE, ES, FI, GB, (for WIPO DAS
1B, IN, JP, KR, MA, NL, NZ, SE) Depositing Office)

1
2

The USPTO will not attempt to retrieve the identified priority application(s) unless an identical claim for foreign priority to the application
identified above is made pursuant to 37 CFR 1.55(d) or a petition is granted under 37 CFR 1.55(e) or (f). Applicants are advised to
consult Private PAIR (accessed through www.uspto.gov) to assure that the retrieval has been successful. The applicant bears the
ultimate responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign
intellectual property office, or a certified copy of the foreign priority application is filed, within the time period set forth in 37 CFR
1.55(g)(1).

I hereby declare that I have the authority to grant access to the above-identified foreign application(s).

/Robert lannucci/ February 19, 2020
Signature Date
Robert lannucci 206.622.4900
Printed or Typed Name Telephone Number
33,514
Title Registration Number, if applicable

This coliection of information is required by 37 CFR 1.55(d). The information is required to obtain or retain a benefit by the public which is to file {and by the
USPTO to process) an application. Confidentiality is governed by 35 U.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 8 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTQ. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and sefect option 2. FormFactor Ex. 1002, p. 167
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

o

The mformation on this form wilf be treated confidentially to the extent allowed under the
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from
this system of records may be disclosed to the Department of Justice to determine whether the
Freedom of Information Act requires disclosure of these records.

A record from this system of records may be disclosed, as a routine use, in the course of
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to
opposing counsel in the course of settlement negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual
has requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the
Agency having need for the information in order to perform a contract. Recipients of information
shall be required to comply with the requirements of the Privacy Act of 1974, as amended,
pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency
for purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic
Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator,
General Services, or his/her designee, during an inspection of records conducted by GSA as part
of that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in
accordance with the GSA regulations governing inspection of records for this purpose, and any
other relevant (1.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either
publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35
U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a
routine use, to the public if the record was filed in an application which became abandoned or in
which the proceedings were terminated and which application is referenced by either a published
application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or
local faw enforcement agency, if the USPTO becomes aware of a violation or potential violation
of law or regulation.
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Electronic Acknowledgement Receipt

EFS ID: 38634542
Application Number: 16442385
International Application Number:
Confirmation Number: 7220

Title of Invention:

TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES

First Named Inventor/Applicant Name:

Flavio MAGGIONI

Customer Number:

500

Filer:

Robert lannucci/Nicole Villanueva

Filer Authorized By:

Robert lannucci

Attorney Docket Number: 160062.429C1
Receipt Date: 19-FEB-2020
Filing Date: 14-JUN-2019
Time Stamp: 19:36:23

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment no
File Listing:
Document Document Description File Name File Size( B){tes)/ Multl- 'Pages
Number Message Digest | Part/.zip| (ifappl.)
1249993
1 Request for USPTdO to retrieve priority 429C1_RREPA_02192020.pdf no 2
0¢s 2efc773bc8b635437a953¢19f64790083917]
5ddc
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Information:

Total Files Size (in bytes): 1249993

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810}, a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
16/442,385 06/14/2019 Flavio MAGGIONI 160062.429C1
CONFIRMATION NO. 7220
500 PUBLICATION NOTICE

SEED INTELLECTUAL PROPERTY LAW GROUP LLP

701 PIFTH AVE L W
SUITE 5400

SEATTLE, WA 98104

Title: TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES

Publication No.US-2019-0302148-A1
Publication Date:10/03/2019

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set
forth in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and

the dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through

the Patent Electronic Business Center at www.uspto.gov using the public side of the Patent Application
Information and Retrieval (PAIR) system. The direct link to access this status information is currently
https://portal.uspto.gov/pair/PublicPair. Prior to publication, such status information is confidential and may only
be obtained by applicant using the private side of PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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Approved for use through 7 W30/2020, OMB 0651-0032

U.S. Fatent and Trademark Office; LS. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Acl of 1895, no persens are required to réspond to & culiecticn of infarmation untéss it displdys-a.valid OMB confrol number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

‘Titie of | TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES

Inirention-

.As the below named ihventor, | hereby declare that:-
“This declaration e g PR .
is directed to: D The attached application; or |
United. Statés application or PCT international application number 168/442,385
June 14, 2019

fiied on

The abpve-’_ideh’tified app’lic,_aﬁbn was made or-authorized to ba made by me.

I believe that.t am the original inventor or an eriginal joint inventor of a .c_Iaimed invention-in the application.

| hereby acknowledge that any willful false stateiment made in this decIaratlon is punishable under 18 U,8.C. 1001
by fine orimprisonment of not mare than five (5} years, of both,

WARNING:

Petitioner/applicant is cautioned to avoid submittifig perscnal information in décuments filed in a patent application: that may
contribute to identity theft. Persarral information such as social security numbers, barik account numbers; or credit card numbers
(other'than a check or credit card authorization form PTO-2038 submitted for, payment ‘pufposes) is never required by the USPTO.
‘to support a petltion or an application. If this type of personal information is |ncluded in documents submitted to.the USPTO,
petiionersfapplicants hould consider redacting siich personat information from the doctments before submiiting them ‘o the
USPTO. Patitioner/applicant is advised that the record of a patent application is available to the public after publication of the
application (unlesé a non-publication requést in compliance with 37 GFR.1.213(a) js-madé in the application) or issuance of a
patent, Furthermore, the record from an abandoned application may alsa be available fo the public if the, -application is.

refetenced in-a published application or an‘issuad patent {see: 37 CFR1.14). Checks and credit card atthorization forms
PTQ-2038 submittéd far paymenl purposes are net retained in the application file and thérefore are not publicly available,

LEGAL NAME OF INVENTOR

Inventair: FlF_ViQ M-AGGIONI Date (Optional)

-Sig.nature;%( }"E‘D %sg puu_,\‘

Nota; An application data sheet (PTO;‘SE!M or equwalem) including nammg the entire inventive entlty must accompany this form or must have
been previously fited. Use an additional PTO/AIADYT form for each additional Inventor,
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UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE RECD ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
16/442,385 06/14/2019 2858 2380 160062.429C1 25 2
CONFIRMATION NO. 7220
500 FILING RECEIPT
SEED INTELLECTUAL PROPERTY LAW GROUP LLP
701 FIFTH AVE RO G T
SUITE 5400

SEATTLE, WA 98104
Date Mailed: 06/24/2019

Receipt is acknowledged of this non-provisional utility patent application. The application will be taken up for
examination in due course. Applicant will be notified as to the results of the examination. Any correspondence
concerning the application must include the following identification information: the U.S. APPLICATION NUMBER,
FILING DATE, NAME OF FIRST INVENTOR, and TITLE OF INVENTION. Fees transmitted by check or draft are
subject to collection.

Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a corrected Filing Receipt, including a properly marked-up ADS showing the changes
with strike-through for deletions and underlining for additions. If you received a "Notice to File Missing Parts" or
other Notice requiring a response for this application, please submit any request for correction to this Filing Receipt
with your reply to the Notice. When the USPTO processes the reply to the Notice, the USPTO will generate another
Filing Receipt incorporating the requested corrections provided that the request is grantable.

Inventor(s)

Flavio MAGGIONI, Cernusco Lombardone, ITALY;
Applicant(s)

TECHNOPROBE S.P.A., Cernusco Lombardone, ITALY

Power of Attorney: The patent practitioners associated with Customer Number 00500

Domestic Priority data as claimed by applicant
This application is a CIP of PCT/EP2017/082180 12/11/2017

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

ITALY 102016000127581 12/16/2016

ITALY 102017000021389 02/24/2017

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 06/20/2019
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 16/442,385

Projected Publication Date: 10/03/2019
Non-Publication Request: No

Early Publication Request: No
Title

TESTING HEAD HAVING IMPROVED FREQUENCY PROPERTIES
Preliminary Class
324
Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http://www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 16/442,385
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 OFR 1.16(a), (5), or (6)) N/A N/A N/A N/A 300
SEARCH FEE
(37 CFR 1.16(K), (i), or (m)) N/A N/A N/A N/A 660
EXAMINATION FEE
(37 CFR 1.16(0), (p), or (a)) N/A N/A N/A N/A 760
TOTAL CLAIMS ] *
(37 CFR 1.16(i)) 25 minus 20= 5 OR |« 100 - 500
INDEPENDENT CLAIMS ] *
(37 CFR 1.16(h)) 2 minus 3 = x 460 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 2220
APPLICATION AS AMENDED - PART Il
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CF% ?.16(i)) Minus = OR |« =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR |« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) {Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
1N} Total * Minus * = =
= (37 CF% ?.16(i)) OR |x =
% Independent * Minus | *** = = OR |x =
L (37 CFR 1.16(h))
<§( Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY. DOCKET NO/TITLE |
16/442,385 06/14/2019 Flavio MAGGIONI 160062.429C1
CONFIRMATION NO. 7220
500 INFORMAL NOTICE
SEED INTELLECTUAL PROPERTY LAW GROUP LLP
701 FIFTH AVE LR
SUITE 5400 000000109095795

SEATTLE, WA 98104
Date Mailed: 06/24/2019

INFORMATIONAL NOTICE TO APPLICANT

Applicant is notified that the above-identified application contains the deficiencies noted below. No period for
reply is set forth in this notice for correction of these deficiencies. However, if a deficiency relates to the inventor's
oath or declaration, the applicant must file an oath or declaration in compliance with 37 CFR 1.63, or a substitute
statement in compliance with 37 CFR 1.64, executed by or with respect to each actual inventor no later than the
expiration of the time period set in the "Notice of Allowability” to avoid abandonment. See 37 CFR 1.53(f).

The item(s) indicated below are also required and should be submitted with any reply to this notice to avoid
further processing delays.
+ A properly executed inventor's oath or declaration has not been received for the following inventor(s):
Flavio MAGGIONI

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/lvongxay/
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U.S. DEPARTMENT OF COMMERCE ATTY. DOCKET NO. APPLICATION NO.
PATENT AND TRADEMARK OFFICE 160062.429C1
FIRST NAMED INVENTOR
INFORMATION DISCLOSURE STATEMENT Flavio MAGGIONI
(Use several sheets if necessary) FILING DATE GROUP ART UNIT
U.S. PATENT DOCUMENTS
*EXAMINER FILING DATE
DOCUMENT NUMBER (]%;E DATE NAME F APPROPRIATE
1 | 5,519,331 A 05/21/1996 | Cowart et al.
2 | 2008/0139017 Al 06/12/2008 | Kiyofuji et al.
3 | 2009/0085593 Al 04/02/2009 | Yoshida et al.
4 | 2012/0242360 Al 09/27/2012 | Huang et al.
5 | 2014/0091826 Al 04/03/2014 | Chu
6 | 2014/0197860 Al 07/17/2014 | Hsu et al.
7 | 2015/0309074 Al 10/29/2015 | Kuo et al.
g | 2018/0024167 Al 01/25/2018 | Maggioni
FOREIGN PATENT DOCUMENTS
"EXAMINER DOCUMENT NUMBER | KD DATE COUNTRY s,
1 | 102466739 B 04/09/2014 | CN X
2 | 10-1421051 Bl 07/22/2014 | KR X
3 | 2012/106220 Al 08/09/2012 | WO

NON-PATENT LITERATURE DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Eic.)

1

“rheophore,” Wiktionary, edited March 17, 2019, retrieved from
https://en. wiktionary.org/w/index.php?title=rheophore&oldid=51978536.

EXAMINER

DATE CONSIDERED

* EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in

conformance and not considered. Include copy of this form with next communication to applicant.
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Patent Transiate

Powerad by B8R0 sl Google

\

This transhation s neachine-generated, It cannot be guarantesd that it is intelligible, accurate, complete, relable ar
fit for specific purposes, Critical decisions, such as commercially refevant or financial decisions, should not be
based on machine-translation cutput,

DESCRIPTION CN102466739

The present invention provides a probe card comprising s printed cireit board having  first contact and a
second contact; a space converter hav:m‘g an gperture plate and & first conductor of compliance, & frsta second
wire, & third wite and a fourth wire, the hole plate having a plurality of holes, including a first conductive layer, &
second conductive layer, a first confact pad and a fiest sueface on the lower surface of the hole plate The two
contact pads are electrically connected to the fisst contact and the first conductive layer. and the two ends of the
second wire are electrically connected to the second contact and the second conductive fayer respectively, The
third wire is respectively connected to the fisst conductive fayer and the frst contact pad, the fourth wire i
respertively connected to the second conductive laver and the second cortact padd, and the third wirs and the
fourth wire are disposedt through the The holes are respectively conperted to the linst contact pad and the second

cuntact pad; and an electronic component ts located on the lower surface of the hole plate and electsieally
connected to the frst conductive layer and the second conductive layer.
Probe card

Technical Beld

The present invention refates {p a probe card, and more particudarly to a vertical probe card.

Backgtound technique

In the sermiconductor indusiry, wafer packaging testing & a very Important part. Before the chip packaging
engineering, funchional testing of these chips i required o sliminate defective products and aveld unnecessary
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waste of cost and Juss of processing the defective chips. The pressaice of the probe card. which serves as an
interface between the test machine and the waler, provides a sipnal transfer path from the fest michine to the
waler for use in waler level test enginesting.

Therefore, how io improve the test guality and efficlency of the probe card as nuuch as possibleds the poal
pursued iy the feld. Alterall, for semicondustor manufacturers whose produsd cost s millions o tens af
millions, no matier how much the improvement of the yiekd, the impact will not be fgnored.

Al present, the vertical probe vard structurs basically comprises three parts: s printed cicenit bosrd (PCB).
space canverter and & probe. The printed circuit bosrd b covered with a nasmber of electronic components, The
}i‘tm&r an signigls are transmitted by the lines on the printed circult board to the space converter below it, and
then passed 1o the probe below the apace converler, and the probe and the nnderside Test the waler for contact.
Such a long sipnal transmission path causes interference to the signal, increases signal notse, voltage instability,
and the lke. As a result, the test qualify of the probe card will he gre*ﬁﬁy affected, and the integrity of the overall
test signal transmission will be destroyed,

The types of vertical probe cards can tie divided fito Hand Wire {HW), M‘u!ﬁéf_.aygr Ceramic/Multi-Layer
Organic (IMLC/MLO), and Integrated Circutt Board (Integrated). POR, INT PCB) and other thres architectures.

Under the stracture of the manual cable, the space converter iva function of a space conversion by & substrate
having 4 plurality of through holes. or an orifice plate. The wires connecting the compliant gﬁ’ﬁ.té{i cireuit board
ave connectad to the probes unider the oifice plute through the upper snd fower sitrfaces of the orifice plate
through the through holes; and in the multilayer ceramic/maltilayer organic structure, the multilayer ceramic

substrate o It is 2 multilayer organie substrate a5 2 space convertey, ‘Ihe_muiﬁiayer' ceramie substraie or the

mudtilaysr organic substrate has a complicated wiring lsyow and routing inside the substrate, 30 that the conlacts
on the upper and lower surfaces of the subsirate are glectiically connected.

In terms of the structure of the manual cable, the orifice _g}iaié has o Internal lavout, and the phurality of through
hales on the orifice plate are the upper and lower surfaces of the through-hole plate, and the spacing between the:
orifice plates is amaller than that of the circuit steuctures on the printed cireuit board. The apacing between the
contacts is such that one sud of the compliant wise Is connected to the contact ont the printed circuit board, and
the oiher end s passed through the through hole on the hole plaie to iy and concentrate the wire, thershy
achieving the purpose of space conversion. The malti-layer ceramie/mndti-layer organic steucture is formed by
the wiring layout inside the muliilayer ceramic substrate ar the multilayer organic stibstrate, and the cirait
structire of the upper surface of the substrate connected to the printed cireuit board i converted into a small
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pitch of the lower surface. . However, malii-layer cermic/multi-layer organic architecture requires a lot of cost
snd time in design and fabsication, while the manual cable structureis a way o ronneet the complant wires, and
then use simple orifice plates 1o ix the wires, so the dedgn Aad the production rostis lower.

The architecture of the integrated circuit hoard is to directly integrate the concept of multi-layer ceramic/multi-
layer organic on the printed cirnult board, that is, & integrate the printed circutt board and the space converter o
formn an integrated cirouli board. The integrated ciroult board itself has the function of space conversion.
Tradiﬁf‘iﬁai'}if’iﬁtfﬁﬁ eireuit boards canoot divectly convert largs piiches into small pitches at the wafer lavel, but
integrated circuit boards can do this, -

In summary, the existing technologies currently have many electionic componenis placed on a printed circult
board, and the signal transmission path s tog long, which easily brings many disadvaniages.

Inthe US. Patant Publication No. 2009/0085593. a probe structure i disclosed in which a plurality of spring
probes ISIG, IPOW, 1GND are disposed in resprctive guide holes § of the probe holder 3, and inner walls of the
guide holes § are provided. The conduciive v 10 s coated, and the probe holder 3 has a capacitor 8 so that the
spring probes are covered by the conductive laver 10 and thus electrivally connected to the capacitor 9. However,
the sbove sinuchge is ondy applicable 1o the spring probe structure, and Is not applicable to the vertical probe of
the present case, or is distinguished from the spring probe structure. The verfical probe of the present invention
can be called 2 Buckling Beam probe. For & deseription of the frastration probe, refsrence i siards to the
description of U.S. Patent Publication No. 3,808,801, 1f the sbove stracture replaces the spring probe with a
frustum-colimn probe structure, the probe needs (o be in contact with the object to be tested during the test; and
the foree acting on the probe on the probe will cause the probe to frustrate. Lateral deformation causes friction
between the probe and the fnner wall of the guide hole 5. Therefore, the conductive layer 10 is gracdually damaged
and peeled off after long-term use, so that the vontact resistance iy improved. Therefore, such 3 result may result
i poor probie card slecirical characteristics and s not conducive o industrial wse,

Therefors, in view of the shoricomings of the known technology, the applicant has cavefully stadied and studied
fo create the “structurs of the probe card” of the present invention to overcoms the above drawhacks, The
following i a brief description of the cass.

Summsary of the fnvention

The miain object of the present invention is to provide a stracture suitable for a vertical probe card. which can
reduce the disadvaniages and disadvantages cansed by the existing methods, thesehy achieving cost saving,
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reducing the defect rate, and improving the application fisld.

According to the concept of the pressnt nvention, a probe card Iy provided, comprising a printed circud hoard
having a firat contact and 2 second contact: a space converter having anaperiure plate and a first conductor of
compliance, 1 second wire, a third wire and a furth wire, the hole plate has a plurality of oles, and the Best
surfate of the hole plate includes a first conductive layer, a second conductive layer, 2 first contact pad and
second confact pad, the two ends of the first wive are respectively electrically connected to the frst contact and
the Hrst conductive tayer, and the two ends of the second wire are electrically cormected to the second contact
and the second conductive layer, respectively The thisd wire is respectively conneted to the first conductive
layer and the first contact pad. the fourth wire is respectively {:;;v‘;gié{:‘&ad to the second conductive fayer and the

second contact pad, and the third wive and the fourth wire are connected by the device The holes are respertively
comnectad 1o the finst contact pid and the second contacy _pm@; and an electronic componentis eated on the :

tower surface of the hole plate and electrically connected to the first conduetive tayer and the second conductive

layer. |

Preferably. the probe card of the present invention further inclides a probe holder disposed under the space
iransformer and including & Brst probe and a second probe, whereln the Rest probe The seeond probe is
etwetrically connected to the first contact pad aud the second contact pad respectively,

Preferably, the probe card of the present invention, wherein the Best probe is one of a power probe and a signal
probe, and the second probe is a grownd probe.

Preferably, the probe card of the preseut bovention, wheredn the Brst probe and the sseond probe are frustum.
prohes,

Preferably, the probe card of the present invention, wherein the electronic component is at least ane of an active
companent, a passive component, and a tadio frequency component,

According to another aspect of the present invention, a probe card s provided, comprising & printed cirenit
board having a contaet; a space converter having an aperiige plate and a first conducior and a second conductor
comptiant. The hole plate has a plorality of holes, and a first conductive layer, a secand conductive layer and a
contact pad amdx’syms'ed on the lower surface of the hole plate, and the two ends of the first wire ars electrically
connected to the contact and the ficst conductive 3 layer, the two ends of the second wire are electrivally
conmecied to the second conductive layer and the contact pad. the second wire s connected to the contact pad
through the hole: and an electronie component i located on the hole plate a lower surface electrieally connecting
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the first ronductive layer and the second conductive layer,

Preferably, the probe card of the present invention further includes & probe holder disposed under the space
transformme and inchuding 4 probe, wherein the probe is electrically conpecied to the second conductive layer.

Preferably, the probe card of the present invention, whereln the probe i one of a powey probe, & sigral probe and
a ground probe.

Preferably, the probe card of the present invention, whersin the two probes are frustum probes.

Preferably, the probe card of the present fnvention, whereln the elecironic componsrt is at least one of an active
component, 4 passive cumpanent, and a radio frequency componsnt.

Agcording to still another aspert of the present invention, 3 probe card i provided, inchuding 2 printed clreut
board having a firnst contact and a second coutact; a probe holder having a fiestconductive layer and a first
portion disposed therein @ second conductive layer electrd cally co nnected to the st contact and the secand
contact; 4 first probe and a second probe penetrating the probe holder and electrically connecting the fiest
comdaoetive layer and The second conductive laver; and an electronic component located iside the probe.
holder.

Preferably, the probe card of the presentdovention further inchudes 2 space transformer betwesn the printed
cirenit board and the probe holder.

Preferably, the probe card of the present invention s characterized 1n that the space converier is an orifice plate
and has a plurality of holes for allowing 2 plurality of wires to pass through, and the first contacts are slertrically
canpected by the plurality of wizes, The first probe &s electrically connected to the second probe,

Preferably, the probe card of the present invention is 3 substrate of a rulii-layer ceramie structure or a substrate
of a mulil-laver organic stucture. and has a chenit structure inside, and the internal stoucturs has @ eireuit

structure. The Rrst contact is electrically connected to the first probe, and the second contact is electrivally

connected fos the second probe. -
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Preferably, the probe card of the pressntinvention, whereln the printed circit board s an jutegrated circol
board.

Preferably, the probe card of the pressnt invention further inchudes & lower guide and an upper guide, and the
slectranic comperent is located at least on one of the lowsr guide and the upper guide.

Preferably, the probe card of the pressnt invention further inchudes a plurality of dummy probes and 4 plurality
of contact pads, whereln the first conductive Tayer and the second conductive laver are respectively disposed on
the lower conductive plate And the Binst guiding electrode is electrically connected 1o the first conductive laver by
the phurality of dummy probes, and the second prabe is electrically connected to the second conductive laver by
the plurality of contact pads.

Preferably. the probe card of the present tavention further tnclurdes a plurality of dummy probes, wherein the fiest
probe is disposed when the fisst conductive layer and the second conductive layer are located on the lower
conductive plate The first probe s electrically connected to the st conductive fayer, and the second probe s
slectrically cannentad to the second conductive laver,

Preforably, the probe card of the present invention, wherein the probe holder further comprises a plurality of
confact pads, w}mrgmﬁth& fivst probe is when the first conductive laver and the second conductive laver are
located on the upper conduntive plate The first probe b electrically vonnected fo the fiest conductive Jayer and
the second conductive _§aye;§h:rngh the plurality of contact pads on ihe npper conductive plate, so that the first
probe is @ise:t?rif:a'ii»ymnﬁézﬁiﬁd 6 the Airst conductive layer, the second The probe is electrically connectad to the
second conductive fayer.

Preferably, the probe card of the present invention, wherein the fint probe and the second probe are frustum
probes.

and the second probe s a ground probe.

Praferably, the probe card of the present uvention, wherein the electronie component is at least one of an active
component, a passive component, and a padio frequency component,
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According to stilianmher,aapect of the present invention, a probe card includes a printed circuit board having a
contact; a probe holder having & first conductive layer snd a second conductive layer, the first conductive layer
Electrically connecting the contact; a probe pi?ﬁf:i?éﬁng the probe holder and slectrically connecting the second
conductive layer and an electronic component focated inside the probe holder,

Preferably, the probe card of the present invention further includes & space transiormer between the printed
cireutt board and the probe holder,

me&rab?}*,. the probe card of the present invention, wherein the space converter is ap orifice plate, and has a
plurality of holes for allowing a plurality of wires to pass theough, the pluvality of wires electrically connecting the

curtacts and the probe .

Preferably. the probe card of the present invention, wherein the space converter §s a nnati-layer ceramie structure
substrate or a moli-layer organic structure substyate, and has a clreuit struciure fnside, so that the comtact i
electrically connected to the prote. needle.

Preferably. the probe card of the present invention, wherein the printed circuit board is an infegrated circuit
hoard,

Preferably, the probe card of the present tvention further includes a lower guite and an upper guide, and the
electronic coniponent Is located st least on one of the lewer audde and the upper puide,

Preferably, the probe card of the presentinvention Rurther nchades & dumuny probe and & contact pad, wherein
the first conductive layer and the second conductive lager are respectively disposed on the lower guids plate and
the When the upper gulde plate i ured, the probe is eleetrically connected to the first conductive layer, and the
contact pad eEm‘f{riif:ai‘if connects the contact to the second conductive layer.

Preferably, the probe vard of the present invention further fncludes a pharality of dummy probes, wherein the
lower conductive plate One of the phurality of durmy probes is connected to electrivally connect the probe o
the second conductive liyer,

Freferably, the probe card of the present invention further tnclades a plurality of contact pads, wherein the probe

Ratky -'..’}‘“‘ g ’
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‘passes through the upper guide when the fitst conductive byer and the second conductive laver are located on
he upper conductive plate One of the plurality of contact pads is eleetrically connected to the second conductive.
laver.

Prefesably, the probe cied of the present invention, wherein the first probe and the second probe are frustum
probes.

Preferably, the probs card of the prasent invention, wherehu the probe §s one of a power probe, a signal probe and
a groand probe,

Preferably, the probe card of the present fnvention, wherejn the electronic component is at feast one of an active
component, 2 passive coraponent, and a radio fregueny component,

DRAWINGS

The present fnvention will be fully undesstoud by the lollowing description of the smbadiments and the
accompanying drawings, which can be understood by these skifled in the art, bus the tmpleimentation of the
present invention is not limited by the following smbodiments, wherein:

Fig. 1(a) i & schemsatic view showing the structure of a probe card of a first embodinent of the present invention,

Fig. 1{b} 1 a schematic view showing the stracture of 3 probe caed of the Brst embodiment of the pressnt
vention,

Fig. 1 {c} isa bottom view of Fias. 1 {a) and (b

2 ts 4 schemnatic struchural view of & probe vard of a second erbodiment of the prasent inventicn,

Fig. 3 a} s a schesatie structural view of a probe card of 2 third embodiment of the present invention.
S Arasy Prabe cart ot 4 _ !
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Fig. 3 (b} is a schematic structural view of a probe card of a third embodiment of the present invention.

Figure 3 {¢) & a schematic visw showing the structure of the probe card of the third erobodimentof the prosent
invention.

Fig. 4 {a} Is a schematic structural view of a probe card of # fourth enibodiment of the pressnt tnvention,

Hig. 4 (b} is a schematic view showing the stracture of 3 probe card of & fourth embodiment of the prasent.
Arvention.

Hig. 4 {c} is a schematic structural view af 2 probe card of a fourth embodiment of the present invention,

FIG. & e a sehensatie structural view of a probe card according to a Bfth e:,;‘;ﬁ}udimem of the present invention.
Mg, b iv a schematic structural view of 3 probe card of a sixth embodiment of the present invention,

Detailed ways

The first embodiment of the present invention it described belaw, Please refer to FIG. 1(a) and (b}, which ase
schentatic diagramas of the probe card structare proposed in the present application. As shown in FHG Ha), the
‘probe card 1 has a printed civcudt board 10 having a first contact 101 and 3 second contact 102, When the probe
cari is used 1o test the object fo be fested, the contucts 101 and 102 are connected. It is electrically connectad to
the test machine to receive the sigrial transuitied by the test machine. The printed civeuit board 10 has an
opening in the naiddle thereof, and below His a space cornverter, that s, an onifice plate 11, The orifice plate 11
hax an upper surface and a lower surface 111 and a plorality of holes (not shown), and the holes are through-hole
plates. A first wire 181, a second wire 182, a thivd wire 183, and a fourth wire 184 for facilitating compliance are
vertically disposed therein. A recess 12 b formed on the dower surface 111, & Brst comductive laver 141 and s
second conductive layer 142 ave disposed on the recess 12, and the loveer surface 111 further has a fist contact
pad 191 and a first surface. Two eontact pads 192, The two ends of the first wire 181 are respectively elecirically
connected to the first contact 101 and the first conduetive layer 141, The two ends of the second wire 182 are
electrically connecied to the sevond contact 102 and the sevond conductive layver 142, vespectivaly. The first

consdurtive layer 141 and the first contact pad 191, the fourth wire 184 is conneeted 1o the second conductive
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fayver 142 and the second coutact pad 192, respectively, and the third wire 183 and the fourth wire 184 are
respectively connected by the holes. Contact pad 191 andd second contact pud 182, An electronic componsnt 13,
stich as 3 capacitor. iy disposed in the recess 12 to elentrically connect the Iwo contacts of the electronic
component 13 fo the first conductive layer 141 and the second conductive layer 142, respectively. I the
sbudinent of Fig, 1), the cireuit connestion of the probe card 1 s in the form of a parallel connection.

The probe card 1 further includes & probs holder 15 which s located below the orifice plate 11, The probe hasg
15 tuchudes a first prabie 18 and a second probe 17 that are connected to the Rrst contact pad 181 and the second
contact paﬁ 182, respectively. Therefore, the complete circuit path & connected from the first contact 101 to the
first wire 181, vis the first conductive Tayer 141, the third wire 183 and the first contsct pad 161, and finally to the
fisst probe 16; and the other complete cireult The path connects the second wire 182 from the sscand contact
182, via the second conductive laver 142, the fourth wite 184 and the second vontact pad 192, and Bnally to the
second probe 17, At the same tinse, the first conductive layer 141 dnd the second condugtive layer 142 are
éié(*tricaiﬁw:cmnected through the two contacts of the electrome component 13 to connict the elecirontc
vompnnent 13 in parallel with the two paths.

In the present embodiment, sach of the wires that are passed through the orifice plate 11 belong 10 an external
traee, 30 that it has a chavacteristic of so-called comphiance. That is to say, compared with fhe fised cirenit
provided nside the cowventional printed cireuit board, 1t has greater ﬂﬁxﬁ;i}ity‘ and tolerance to deformation. In
additon, tnstead of providing fhe recess 12, the lower surface 111 of th&miﬁég plate 11 §s provided with a hole
131 iy the probe holder 18, & shown in Fig. 1) for accommodating the space in which the electranic
compogent 13 protrudes. The first conductive fayer 141 and the second conductive layer 142 are still disposed on
the fower surface 111 |

Fig. 1{c) shows a bottom view of Pig. 1{a} and Fig. 1{b) {exclading the probe holder 15}, from which the
arrangement relativnship of the elemnents b the present smbodinent can be more clearly undersivod. In the
'yf&ssiir_.imremian,v the number of the elecironic components 13 i not imdted, which b cleardy explained by Fig.
Hel, and the manner of setting thereof can be adjusted according (o reguirements or cireuit design.

Basically, from the viewpoint ol FIGS. 1(a} and (b}, when the electronie component 13 i dispased below the
orifice plate 11, itis easier fo repair or replics the component. After all, there are countless lines above the orifice
plate 11, and there are suany obstacles (o checking or replacing components. However, i the slecironic
component 13 Is positioned below the brifice plate 11, it I only necessary to remove the probe holder 1 to
facilitate the work.

iy this exsbodiment, the first probe 16 & one of a power probe and a signal ‘probe, and the second probe 17 s
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ground probe. When the fivst probe 18 is 2 power pmhm the frst contact 101 &5 nsedas a power contact for
receiving power transmitted by the tesUmachive; and when the Brat probe 18 18 a sipnal probe, the 8ry contact
101 ix used as 2 signal. The contactis for receiving the teat signal transruitted by the test maching; the second
cantact 102 is used as the pround contact,

The embodiment shown in FIGS. 1(a} and (b) ts such that electronic components are arranged §t parallel on the
circuit path of the probe card structure. but the embodiment thereof s not imited thereta,

As shown in FIG, 2, which fsa second embodiment of the present invention, slectronic components are disposed
an a series path of the probe card structure, The prrobe card 2 has a printed cireudt board 20 with a rontact 201
thereon. The printed cireuit board 20 has an opening in the middle thereof, and below it is a space converter, that
is, aorifice plate 21 The orifice plate 21 has an upper surface and a lowsr surface 211 and a pharality of holes
(not shown), and the holes are through-hole plates. A first wire 281 and a second wire 282 of the compliant
apper and lower surfaces are vertically peneteated therebn. A first condugtive layer 241 and a second conductive
fayer 242 are disposed on the lowsr surface 211, and 3 contact pad 29 & Darther disposed on the lower surface 211
The two ends of the first wire 281 ars respectively electrically connected to the contact 201 and the firdt
conductive layer 241, The two ends of the second wire 282 are electrically connected to the second conductive
fayer 242 and the contact pad 29, respectively. The contact pad 29 is connected to the hole. The lowsr surface 211
is provided with an electronie component 23, such as a resistor, an integrated clrcuit (10} pr a dinde, such that
the two contacts of the electronic component 23 are glecirically onnected fo the first conductive Jayer 241 and
the second conductive layer 242, respectively,

The probe caed 2 further tnchades # probe holder 25 located below the orifice plate 21. The probe holder 25
inchudes a probe 26 that conments the cantact pad 29 and a hole 251 for recelving a space in which the electronic
component 23 protrudes. Therefore, the complete clreudt path s conneeted fo the first wire 281 from the contact
201, the second conductive taver 242 is connected i}mmg}i_ the Hrst conductive layer 241 through the electronic
component 23, the second wire 282 is connected! fo the contact pad 28, and finslly the prabe 26 Is connected, &
serfes path & formed.

Ir the second embodinsent, only the shape in whicl the hole 251 is desipned in the probe holder 25 to
accommadate the slectronic component 23 s exhibited. However, the embodiment can be changed as shown in
Fig. 1{a), that ls. arecess {not shown) is provided on the lower surface 211, and the elecironic component 23 &
disposed i the recess. OF course, it is also possible to have a configuration nf a plurality of elecironic components
and an embodimsent including a merged siring and a parallel path as described above.

b addition, the probe 26 can be a power probe, a signal probe or g ground probe, and the contact 201
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carresponds to the type used by the probe 26 as & corresponding powss contacs, signaitcmaat-ﬁnﬁ_ ground
comtact.

In the first and second smbodiments of the present invention, in order to prevent damage of the electroric
component due taexternal force colliston, a protective layet such as a protective coliold may be applied outside
the electronic component, and the protective layer ako has a Rmcdon of ixing the electronic component.

Next, # thied embodiment of the present inventon will be described, Please refer 1o FIG. 3(a), (b) and {¢), which
are schematic diagrams of the structure of the probe card proposed in the present invention, which are the same.
as the first essbodiment, and are all i the probe cand. The slectronic compenents ase arranged in pasaliel on the
cireuit path of the structure, but the difference from the Srst embodiment is that the first embadiment is to
arvange the elactronic components on the lower surface of the orifice plate, and the third erubodimentis to
arrange the electronie components on the probes. Inside the seat. The probe card 3 has a printed civcoit board 30
having a Brst contact 301 and a second contact 302 thereon. The probe card 3 further includes a probe helder 32,
and a first -::,Gsxdizfziiva"iaytér- 371 and a -§,ejt:{i;r53d' conductive layer 374 are disposed therein, and are elecirically
connected to the sl contact 301 and the second contact 302, resprctively. The probe holder 32 Includes a first
probe 34 and a serond probe 35, The probe holder 32 is disposed through the probe holder 32 and slectrically
connected to the first conductive layer 371 and the second conductive layer 372, respectively. The inside of the
probe holder 32 has an glectronic component 33. The two ends of the electronic compes

contiected ta the first conductive laver 371 and the second conductive laver 372, respectively. Therefors the -

armngament of the space converter, that is, the arrangenient of the aperture plate 41 and the wires 381, 382, 383
and 384, electrically connects the first probe 34 with the first contact 301 and the first conductive laver 371 to
form a clrcuit. The second probe 38 i8 electrically connected to the second contact 302 and the second
conductive laysr 372 to form ancther clrcult path, and the first conductive layer 371 and the second conductive

laver 372 are ronnected through the electronic component 33 to make the slectronic component 33 Parallel to
) B i € L0 :

the two paths. The way in which such dreulf connections ave performed is not imited, and can be explained by
the following deseripfions.

Asshiown in FIGS, 3{a)-(c). the probe card 3 further hay a space converter between the printed circuit board 30
and the probe holder 32, The space converter s an onifice plate 31, and the orifice plate 31 bava plurality of holes

{not shown, each of which is thyough the upper and lower surfices of the hole plate 31, so that & fivst wire 381, 3
second wire 382 a ihird wire 383, and a fourth wire 384 are vertically compliant, Setit. The orifice plate 31
includes a phrality of contact pads 381, 582, 393, 304, 395, 396. The first wire 381 is electrivally connectedt o the
first contact 301 and the thisd contact pad 393 respectively, and the seeond wire 382 s elsctrivally connected fo
the second vontact 302 and the fourth contact pad 384 respectively, and the third wire 383 iy electrically
connected to the ifth wire respectively. The contact pads 385 and the Brst contact pads 381, the fourth wires 384
are elecirically connected to the sixth contact pads 396 and the second contact pads 392, respectively. That i, the
st contact 301 i electrically connectad to a first probe 34 of the probe holder 32, and the second contact 362 is

AR5 2
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electrically connected to a second probe of the probe holder 32. 35,

Asshown in FIG. 3{a}. the probe holder 32 further includes an apper guiding plate 322 and 2 ower guiding
plate 321 , and a plurality of dusmy probes 361 and 382 electrically connected to the fisst conductive layer 371
and the second conductive layer 372, 363, 364, the electronic component 33 s located on the lower guide 321
The first conduetive layer 871 and the second conductive layer 372 are disposedt on the lower ronductive phite
421 . The electrical conpection between the first probie 34 and the Brst contact 301 and the second probs 35 and
the second contact 302 s achieved by the layout between the aperture plate 31 and the probe holder 32, Thatis,
the rirouit path of the first contact 301 to. the first prabe 34 is from the first cantact 361 1o the third contact pad
393 via the first wive 381, and then to the first condugtive layer 371 via the first dummy probe 381 Then, through
a second dummy probe 362 fo the fifth contact pad 385, and then from the thivd wire 383, the st comtact pad
591 to the first probe 34, and the civeuit path of the second contact 302 to the second probe 35 s from The
second confact 302 passes through the second wire 382 to the fotrth contact pad 484, and then passes through a
third dummy probe 363 to the second conductive laver 372, and then passes through a fourth dommy probe 364
to the sixth contuct pad 396. The fourth wire 384, the seeond contact pad 392 to the second probe 35 At the
same time, the first conductive layer 371 and the second conductive layer 372 are electrically connected shrough
the two contacts of the elecironic vomponent 33 1o conne the electronic compornent 33 in paraliel with the two
paths. In other words, the fist probe 34 and the second probe 35 are slectrically connected to the corresponding
dumemy probes 361-364, respectively, such that the fivst probe 34 fs elecirically connected to the frst conductive
fayes 371, The sccond probe 35 is slectrically connected to the sseond conductive tayer 372,

Fusther, as shown in FIG. 3(b) . the electronic component 33 may be disposed on the upper conductive plate
324 Of course, the two conduetive layers 371, 372 ave also disposed ov the upper conductive plate 322, Here, the
two conductive layers 571, 372 and the plivality of contact pads 393, 384, 395, 386 are not electrivally connected
fhy a timimw pm‘ﬂe imt a piumhw 0:’ ihmugh hn e are desxgmd by the u;';per gmdmg psare 322 and Glled wii}z

at zi;e._sgme timeisa piu:gﬁzty Qi c;:_antm _p;nis- 33?, 538‘_3% am} ‘3&33_{} fm eimmeaﬂy {<£}I}_Il§.5 ting _thg pi{zrahj_}, uf.’
confact pads 383, 384, 585, 386, respectively. Sexnal connection. The cirowit path of the fiest contact 301 1o the
first protie 34 is from the frst contact 301 fo the third contact pad 383 via the first wire 381, and then to the first
conductive fayer 371 via the seventh contact pad 387 and the via hole, and then via The via hole, the ninth
contact pacd 398 {o the Bith contact pad 395, and then the third wire 383, the first contact pad 391 to the first
probe 34; and the circuit path of the second rontact 312 1o the second probe 35 The two contacts 302 pass
through the second wire 382 t the fourth contact pad 384, and then through the elghth contact pad 398, the via
hole te the seeond conductive layer 372, and then through ihe vis hole, the tenth contact pad 3910 to the sixth
contact pad 396, and then From the fourth wire 384, the second contact pard 392 fo the second probe 3% At the
same time, the frst conductive layer 371 and the second conductive layer 872 are electrically connected through
the two contacis of the electronic romponent 33 1 comert the decironic component 33 fn parallel with the o
‘paths: In other wosds, the firss probe 34 and the second probe 33 are electrically connecied to the fest conductive:
laver 371 and the second conductive layer 372 through a plurality of contact pads 387- 3910 on the upper
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conductive plate 32¢, respectively. The fiest probe 34 18 electrically connected fo the first conductive layer 371,

P

and the secand probe 3545 elevirically connected to the second sonductive layer 372

Alternatively. as shown in FIG. 3{c), the electronic component 33 may he disposed at two ends across the upper
and lower guide plates 322 and 321 . The two conductive layers 371 and 372 are rexpectively disposed on the.
lower upper guide plates 321 and 322, The circut path of the first contact 301 to the first probs 34 §s from the first
cortact 301 to the third contact pad 393 via the first wire 381, and then to the fivst conductive layer 371 via a fifth
duramy probe 385, and ther via a The sith darumy probe 366 to the Bfth contact pad 285, and then from the
third wire 383, the first confact pad 381 to the first probe 34; and the circult path of the second contaet 302 to the
second probe 35 from the second contact 302 via the second wire 382 to the fourth contact pad 384, and then
ﬂ}m_u_ghﬁ twelfth contact pad 3912, via hole to the second condurtive layer 372, and then through the via hole,
the eleventh contact pad 3911 1o the sixth contact pad 386, From the fourth wire 384, the second contact pad 342
to the second probe 35, At the sane tiow, the first condurtive layer 371 and the second conductive laver 372 are.
alectrically connected through the two contacts of the electronic component 33 fo connect the clectronic
component 33 in paraliel with the two paths. In other words. the first probe 34 can be elecirically connected to
the Hrst conductive laver 371 by the plurality of dummy probes 365, 368, and the second probe is miade by the
plurality of contact pads 3911, 3912 and thelr corresponding via holes. The second conduelive layer 372 &5
elecirically connected to the 33,

Inshort, the above several ways basically consist in that the correspending circuit path design and component
configuration are made as the slertronic component 33 is disposed at least on one of the upper and lower guide
plates 322, 311, It can also be said that the fiest conductive layer 371 and the second conductive layer 372 are
disposed on one of the upper conductive plate 322 o the lower conductive plate 311 to make # corresponding
cireit path design and component configuration.

In thix embadinment, the first probe 34 s a power probe or a sipgnal probe. and the second probe 35 i a ground
probe. When the first probe 34 s a power probe; the first contact 301 I used as a power comtact for recebving
power transmitted by the test maching; and when the first probe 3345 a signal probe, the first contact 301 is used
as a signal. The contact is for receiving the mstvsiga&if.rafnsinit&éd‘ by the test machine: the second contact 302 is
used as the groynd contact, |

As mentioned above, the slectronic components of the conventional probe card are disposed on the printed.

circuit board, which causes the Mgnal fransmissio

paths to be too long, causing interferenve fo the signal,
resulfing in increased signal noise and voltage instability, Therefore, as shown in FIGS. 3(a) -(c). the electronic
component 33 of the present invention i disposed in the prabe holder 32, Since the Botfor of the probe holder
32 s the wafer to be tested, the distance betwesn the elecivonic camponent and the object to be tested s
effectively shovtened by this structase, and the Infogrity of the power sourcs ot signal transmission s also
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fnproved.

Since g fixed distancs must tre maintained between the st probe 34 and the second probe 35, the signal
impedanse matching characteristics can he affectively maintained, and high-quality high-frequency signal can
be transmitted, Therefore, the presence of the dummy probes 361-366 atfows the fisst probe 34 and the second
probe 35 to be connected o the elecironic camponent 33 when they are kept at a fixed distance frony each othet.
ands further connerted to the printed cireuit board 30 by wires.

Furthermote, the probes used in the present invention are all frastum-cohsmn probes, and the probes can be
slectrically connecied to the electronic componenix 33 by the arrangement of the dununy probes or the
structures of FIGS. 3{n) to 3c). The connection it such that the fnner wall of the guids hole of the probe holder
does noi need to be coated with a conductive layer, Therefore, the disadvantages caused by the US Pasent
Publication No. 2008/0085593 can be avoided. For examaple, the inner wall of sach guids hole of the probe base
nesds to be coated with @ conductive layer. Under long-term use, the friction between the probe and the fnver
wall of the guide hole will cause the guides. The conductive layer un the tnner wall of the hole is gradully
damaged and peeled off, so that the contact resttance Is improved.

componet 33 and the object t be tested, but also the pseudo probes 361-366 can befter protect the impedancs
matching characteristics of the high requency signal, thereby greatly improving the delection. The quality and
stability of the needle card 3.

{nr the contents of the foregoing third embodiment and the drawings, the slectronic components are arranged in
a parallel circunt path. Similarly, it is also possible to conneet electronic components ina series olecult, 2t shown
ini Figures 4{a}- (¢}, which i the fousth embodiment of the presemt invention. The probe card 4 hasa prinied
cireudt board 40 with a contget 401 thereon. The probe card 4 huther includesa probe holder 42 having a first
conductive layer 471 and a second conductive Jayer 472, The fist conductive layer 471 is electrically connectad
o the contacts 401, ’I‘he;pmhf: holder 42 inchsdera probe 44 that passes throngh the probe holder 42 and is
glectrically eomnected 1o the second conduetive layer 472, The inside of the probe holder 42 Has an electronic
component 43. The two ends of the electronic component 43 are electrically connected to the first conductive
Jayer 471 and the seconsd conductive layer 472, respectively. Thersfore, it &s undersioot from the ahove-deseribied
circuit connection relationship that in the fowth embodiment. an embodiment of the series circidt in the probe
pard 4 s shown.

Asshown in FIG, 4(), the probe vard 4 further has a space converter between the printed clrenit board 40 and

the probe holder 42, thatis. an orifice plate 41 having a plurality of holes {not shown). Bach of the holes s formed
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hrough the upper and lower surfaves of the orifice plate 41, and a first wire 481 and & second wire 482 which are
compliantare vertically stisposed thevein: Therefore, the complete circuit path is conmecied (o the Hrat wire 481
from the contact 401, and thex to the Hrst conductive layer 471 via a second contact pad 492 and & Bnst duromy
probe 461, and then the second condustive laver 472 I connected through the sleclronic component 43. Then, a
secand durmy probe 462, third contact pad 483,  seond wire 482 fo the first contact pad 481, and finally the
probe 44 are connested o form a sertes path. In other words, the probe holder 42 further inchades a plurality of
dunmy probes 461, 462 electrically connected to one of the plarality of dummy probes, thatis, the second
dumsy probe 462, so that the probe 44 The second conductive layer 472 i electrically conrerted,

Of pourse, the circuit connection is.alsun&f Hmmited i its performance. That s to say, the electronic componsnt
43 can be disposed on the upper puide 422 in addition to the lower puide 421 as shown in FIG. 4(). Or the
arvangement of the twe 'gziitﬁf: plates 421 422 It ean also be satd that the frst conductive layer 471 ,é;_zé the second
conductive laver 472 are disposed on one of the upper conductive plate 422 or the lower conductive plate 421 to
mike a corresponding clreuit path design and componsat confignration. As shown in FIG. 4(b), 1 s shown that
ihe electronic componst 43 1s disposed above the upper guide 422, Here, the two conductive layers 471, 472
anst the plurality of confact pads 482, 493 are not eleetrically ronnected by & dummy probe, but a plurality of
thraugh holes sre designed by the upper guiding plate 432 and filled with conductive mefal material or Other
contnctive materials that can ransmit signals form vias, while thereon are 2 phurality of contact pads 494, 495 for
slertrical connection with the plusality of contact pads 492, 48 respectively, T}}g;ﬁé}f(am_ the complete cirenit
patly connects the frst wire 481 to the second contact pard 452 from the contact 401, and then conmeets to the et
conductive layer 471 throngh the via hole via the fourth contact pad 484, and then connects the second
conductive laver through the electronic compoanent 43,472, the third contact par 483 is connected via the via
hole, the Blth contact pard 495, and the probe 44 is finally connested vis the second wire 482 fo the fivst contact
pad 481 to form a series path. In other words, the confact 401 is elecivically cormected to the Brst conductive fayer
471 through a phurality of contact pads 492, 494, The probe 44 is electrically connected to the second conduative.
;l?aye-z" 472 ﬁ}'rm}gh a plurality of contact pads 493, 493, and via an slectronic Element 43 is sach that the entire
circuit path & connected i series.

Further, a8 shown in FIG. 4{c}, the glectronic component 43 may be provided with the both ends spanning the
upper and lower guide plates 422 and 421, and the two conductive layers 471 and 472 are respectively disposed
o the lowsr upper guide plates 421 and 422, Therefore, the ¢ omiplete circuit path canmests the first wire 481 to
the second contact pad 492 from the contact 401, and then connects to the serond conductive layer 472 through
the via hole via the sixth contact pad 496, and then connects the Hrst conductive Jayer theaugh the electronic
component 43, 471, the thisd contact pad 483 is connected via the dummy probe 463, aud the probe 4415 finally
connected via the serond wire 482 to the first contact pad 481 to forma seﬁgg path. In other words, the probe 44
can be elsctrivally conbected to the fiest condnctive layer 471 by the dummy probe 463, and the contact 401 s
slectrically connected to the second conductive layer 472 by the contaet patd 486 and its rorresponding via hiole,

and via the electron. Bleanent 4315 such that the sntire cireuit pathﬁ & connecied in series
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The probe 44 can be a power probe, a signal probe or a ground probe, and the contact 401 corrssponds to the

type of the probe 44 1wsed as & corresponding power contact, signal contact and ground contact.

the various probes, and the wires also needs to be inereased, but as long as the design of the circudt has the
passibility of being present, it can be applied to the structure of the probe cacd proposed by the present
fryention.

Next, 4 fifth eonbodiment of the present favention will be described. Please refer to FIG. 5 which §s a schematic
atructural diageam of the probe card proposed in the present application. Ditferent from the third and fourthk
embodiments, the portion of the space converter s replaced by a multi-layer coramic (MLC) or 4 roulti-layer
arganic {ML{}} substrate 51, The structurs of the artificial vable in the form of wires, The substrate 51 has a circult
structire 52 inside, so that a first contact 501 on the printed vircult board 50 can be electrically connected toa
fiest probe 53 of the probe holder 53 (o slectrically connect a second contacs 502 g;mgihezprin.%ed gircult board 30,
A second probe 56 of the probe holder 53 i connected. The cirentt path from the first contact 501 to the first
probe 5§ is from the frst contact 501 via the internal wiring of the printed cireuit board 50, throwgh the vircult
stracture 52 inside the substeate 51 to the first constuctive layer 571 in the probe holder 53, and The fiest
conductive layer 571 ix electrically co nnected to the fivst probe Sﬁvb}*‘ the cirewlt structare 52 inside the sthstrate
51; the circuit path of the sevond contact 302 1o the second probe 58 i from the second contact 502 vis the inside
of the printed circuit board 50 The clreudt passes through the cireult stractare 32 inside the substrate 51 o the

second conductive layer 572 t the probe holder 53 . The second conductive layer 572 is elecirically connected to
the second pi‘(}h@- 56 via the cirenit stracture 52 insfde the substrate 01 . At the same time, the first comductive
fayer 571 and the second conductive layer 872 are tlectrically connecied through the two eontacts of the
electronic component 54 to ronnect the electronic component 54 in parallel with the two paths,

Similarly, in the lifth embodiment, the paths of the ciroults rusy alsa be parallel, serfes; or combined i serles and
paraliel. In addition, the configuration of the phurality of electronic components can also be applied to the
embordiment, and the electronic component 54 can be disposed on the upper gulding plate 532 or the two
guiding plates 531 and 532 fn addition to the lower guiding plate 831 . Moreover, in the paraliel path, the first
prabe 55 is 2 power probe ora signal probe, and the second probe 58 1s a ground probe. When the st probe 55
isa power probe, the frst contact 501 s nsed a5 2 power contact for reggiving:p:mer transmitted by the tegt
machine: and when the fisst probe 55 is a sigual probe, the ficstcontacs 501 §s used as 2 signal. The contactis for
receiving the teat signal transmitted hy the test machine; the second contact 582 is used as the sround contact. In
serfes, a single pmbé can be g power probe, a signal probe or a ground probe, and the contacts correspond to the
fype of prabe tsed as the corresponding powsy contact, signal conta

ctand ground contact,
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Next, a sivth smbodiment of the present invention wifl be desertbedd. Please refer to FIG. &, which i a schenatic
structural tiagram of the probe card propused i the present application. The difference from the third te filh
embodiments i that the portion of the space converter is replaced by an integrated cirouit board 60 in place of
the MLC/MLO substrate and the structure of the mameal cable. Therefore, the prath of the cirouit s electrically
ennnected to the first probe 54 of the probe holder 82 by the first contact 601 on the lutegrated circuit board 60,
and thesecond contact 802 of the infeprated clrcutt board 68 is electrically connected to the probe holder. The
second probe 65 of §2.

‘The rivenit path fromithe Brat contact 801 to the first probe 64 §s electrically connecied from the first contart $01
o the first conductive layer 681 via the circuit structure 61 inside the tnfegrated circuit board 60, and then
through the clrouit fnsidle the inteprated circuit board 60. The structure 1 is slectrically connected 1o the first
'_pmhé B4 the cireuit path of the second contart 602 to the second probe 85 & electrically connected from the
secord contact 602 1o the second conductive laver via the clrcult structure 81 inside the ntegrated etrouit board
60, 662 is Burther electrically connected to the second probe 65 via the clreuft struchure 81 inside the integrated
civenit hoard 80, At the same Hime, the fisst conductive layer 681 and the second conductive Layer 682 arg
electrically connected throtgh the two contacts of the sloctronic component 63 to conreet the dlectronie

component 63 in parallel with the by paths.

Similarly, In the sixth embodiment, the paths of the circuits may be parallel, serfes, or combined in serles and
parallel. Morenver, the arrangement of the plurality of electronic componenis is also applicable to the.
esnbiodiment, and the e}acrmmﬁ:_a:m};;gqmeﬁi 63 may be disposed on the upper guide plate 622 or the lower and
upper guids plates 621 and 622 I addition o the lowsr guide plate 624, The way 1o set it up. Morsowss, in the
parallel path, the first probe 64 fs a power probe or # signal probe, and the second probe 85 is 2 ground probe.
When the first probe 4 is a power probe, the first contact 661 functioms as a power vontact for receiving power
transmilted by the test machine; and when the first probe 84 is 3 signal probe, the first contact 801 acts as 2 signal.
The contactds for recsiving the tst signal transmitted by the test maching; the second contact 602 is used as the
ground contact. {n sertes, a single probe can be a power probe, signal probe ora grownd probe, and the

contacts corvespond to the type of probe nsed as the correspouding powsr contact, signal contact and ground
contact.

The main object of the present invention & tu improve the problems of interference and notse increase cauged by
an excessively long transsuission path fn the prios art. Therefors, the steucture of the probe card gropesed by the
present invention is obiajued by pulling the distance batwsen the electronic component and the objecttobe
tested, that is, the subsirate i which the electronic componsnt is disppsed in the upper o upper surface of the
probe holder orabove the probe holder, It has the advantages of current liniting, decoupling, stable voltage,
excellent impedance matching, inproved electromagnetic

compatibility and reduced dleptroniagnetic
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interference,

Tnaddition, the slectronic component may ko inchade an active compouent, & passive component, of a radio
freguency component, The active component ean be an IC chip, a diode, efc.; the passive companent can
include a capacitor, a resistor, an inductor, ot a transformer; and the wireless RF component can include a filter, 3
bituers, of # duplexer,

The present invention is a rare fnvention that is rare and worthy of cherish, but the above is only a preferred
embodiment of the present invention, and the scope of the present invention is not limited thereto. That is. the
equivalent changes and modifications marde by the scope of the present invention should stll fall within the scope
of the claims of the present invention,
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CLAIMS CN102466738

i

A probe card comprising: a printed cireuit bosrd having a first contact and a second contact; a space converter
having an aperture plate and & finst conductor. asecond condoetor, and a compliance a thied wire and a fourth
wire, the hole plate having a plurality of hioles, and a first conductive layer, 1 second conductive layer, a first
contact pad snd a second contact padd on the lower surface of the hole plate The two ends of the first wire are
respectively elecirically conmscted io the frst contact and the st conductive layer, and the two ends of the |
second wire are electrically connected to the second contact and the second conductive laver, respectively
Conncting e first conductive Jayer and the fsst contact pad respectively, the two ends of the foarth wire are
respectively connected 1o the second conductive layer and the sepond contact pad, and the two ends of the third
wire texpectively pass through the two The frest conductive layver and the first contact pad are respectively
cannected to the hole, and the two ends of the fourth wirs respectively pass theough the two holes fe respectively
conneet the second conductive layer and the second rontact pad; and an electronic component Located on the
lower surface of the orifice plate and electrivally conneciad to the first conduetive layer and A secord condnctive
layer,

2.

The probe eard of claim 1 further comprising: 2 probe holder disposed under the space fransformer and
ncluding a first probe and a sezond probe, wherein the first probe and the probe The second probe s dlectrically
connected 1o the first contact pad and the second contact pad, wheredn the Brst probe s ong ol a power probe
and 4 signal probe, and the second probe is a ground probe. The first probe and the second probe ars frustum
probes, | |

e

5-08-201
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A probe card comprising: a printed elrcult boerd having & contact; a space converter having an aperture plate
andd & compliant irst wire and a second wire, the hole plate having a plurality of holes o first conductive Taver, &
second conductive layer and a contact pad are disposed on the lower surbace of the hole plate. Ope end of the
first wire it electrically comnected to the contact, and the other end of the first wire is dispased through the one
Thesecoud conductive layer is electrically connected 1o the second conductive Jayer and the contact pad, and
the twe ends of the second wire are tespeetively disposed in the two holes. Connecting the second conductive
fayer and the contuet pad respectively; and an glectronic compuonent focated on the Jower surface of the aperture
plate and electrically conneeting the first conduetive layer and the second condactive fayer.,

4,

The probe card of tlatm 3, further comprising: a probe holder disposed under the space transformer and.
including s probe, whemiu the probe i electiically connected 10 the second conductive layer, whersin the probs
The neestle is.one of 2 power probe, g signal probe, and a ground probe. which is a frustum probe.

5.

A probe card fncludes: a printed cicendt hoard having a first contact and a second contact; 2 probe holder having
a fiest conduciive layer and # second conductive layer disposed therein and dlectrically tespectively Connecting
the first contact and the secons! contact; a space converter §s disposed belween the printed cirenit hoard and the
pmbsﬁ base; a ﬁrstv prah& and a seem';dpmﬁezm disposed ﬁxrcmgh -ihe pmtw h(} i pr*ﬁmﬁ eleemcaﬁv cmme‘@ting'
i\ies,tmnu mmpﬂmm el a&*d msxde ﬁw pmh@ heider 311(1 eiemumﬁ*f mnnex‘ﬁnﬂ the i'n‘st mmim five 3:&}*{"? and
the secomd a conductive layer; wherein the probe holder comprises a fower guide plate and an x_z}_.:pfzz,gmﬁe, plate,
and the electronic componsnt is located on one of the upper and lower guide plates or the lower muide plate and
the upper guide plate; whersin the first probe and the second probe The needle is a frustum probe, and the fisst
probe is one of a power probe and a signal probe, and the second probe s & ground probe.

£

0.

The probe card of claim 5, wherein the space trandormer & an ouifice plate and has a plurality of holes for
atlowing a plurality of wires to pass through, wherein the plarality of wires electrically connect the first contacts to
the first & probe electrically connected to the second probe.

7.

The probe cart! of claim b, whersin the space tramformer I8 a multi-laver ceramic structure sahstrate ova molte
layer organic structuss subsirate, and has & circuit sinucture fuside, so that the first contact is electrically:
connecied o the first a probe a.?m.mmliy connected to the setond probe. |
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8
The probe card of claim 5, wheredn the probe holder further comprises # phurality of dummy probes and 1
plurality of contact pads, whereln the first conduetive Taver and the second conductive layer are resprctively
tisposed on the lower guide plate and the upper conductive plate The guiding plate s electiically connected to
the first conductive layer by the plurality of dummy probes, and the second probe is slectrically connected to the
second ronductive layer by the plurality of contart pads.

9.

The probe card of claim §, veherein the probe holder farther comprises a plurality of dumsay probes, wherein the
first conductive fayer and the second conductive layer ars forated on the Tower guids, the first probe and the fiest
The twa probes are electrically connected to the correspondi ng dununy probes, so that the first probes are
electrically connected to the first conduetive layer, and the second prabes are slecirica Iy connected to this sacondt
vonductive layer..

1,

The probe card of claim §, wherein the probe holder further comprises a plurality of contact pads, whereiy the
fiest conductive laver and the second conductive layer are focated on the upper guide, the first probe and the
second probe The first condugtive: Tayer and the second conductive laver are elec trically counected o gac b other
-thmugh a plurality of contact pads on the upper conduetive plate. so that the first probe is electrically cormecied
o the first conductive laver, and the second probe i slectsically connected. The second condustive layer,

1L

A probe card comprising: a printed tircult board having a contact; 2 probe holdey baving o first condugiive layer
anel s second conductive layar, the st conductive iayer electrically connesting the contact; a space a transucer
disposed betwesrs the printed circudt board and the probe holder: 8 probe penetmting the probe holder and
electrically connecting the second conductive laver throngh the sp ; and an electronic component
Is located inside the prabe holder and electrically connected 1o the fiest conduciive fayer and the second
x:crrxductwe Ea’yﬁ wher an the pmhe holder cmnpmes a i{}wer gm{ie piate and an up;sm guide pi i, and t}w

ransfornie

uppey -gmd& pla fo; Whgrmn i;hg P ab& is 4 huckﬁi% pmh@, and the pmhe.i\\ ong u_f_;s p(}W&’;l prf;«be,_ i mgmi pgobg
and a ground probe.

12

‘The protie card of clim 11, wherein the space transformer {s an orifice plate and has & pharadity of holes for
f:-ﬁ}nwmg a plurality of wires {0 pass thersthrough. the plurality of wires electrically connscting the eontacts and
the probe.
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13

‘The probe card sceording to claim 11, whereln the space transformer i a maltlayer cerangc strueiure substrate
or a smltilayer organde structure substrate, and hag a clrendt structure Inside, so that the contact is electrically
‘contecied to the probe.

14,

The probe card of claim 11, wherein the probe holder further comprises a dusnmy probe snd a contact pad,
whersin the first conduetive layer and the secand conductive layer are respectively disposed on the lowsr sulde
plate andd the upper guide plate. The probe is electrically connected fo the fisst conduetive taver by the dummy
probe, and the contart pad electrivally connects the contact o the second conductive laver.

15,

‘The probe card of claim 11, wherein the probe holder further comprises a plurality of dummy probes, whersin

the first conduetive layer and the second conductive layer ave located on the lower guide plate, and the probe i
slectrically connected 1o the phurality of probes One of the dummy probes fo elecinic ally connect t the probe o the:

seeond conductive layer,

16

The probe card of clatm 11, whevein the probe holder further comprisesa phuratity of contact pads, wherein the
first conductive layer and the second conductive Taver are lacated on the upper gride plate, and the probe passes
through the plurality of uppsr guide plates One of the contaet pady is electrically connpcted to the sevond
canductive layer.
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