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PCT/US2020/041345 10.12.2020

INTERNATIONAL SEARCH REPORT International application No.

PCT/US20/41345

Box No. II Observations where eertain clatms were found unsearchable (Continuation of item 2 of first sheet)

This infernational search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. [ Ctaims Mos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful intemnational search can be carried out, specifically:

3. |:| Claims Nos.:
because they are dependent ¢laims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-m*-Continued within extra sheet-***-

1. m As all required additional search fees were timely paid by the applicant, this international search repart cavers &ll searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3 I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the appticant. Consequently, this international search repart is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accornpanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

l:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

Z‘ No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet {2)) (July 2019)
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PCT/US2020/041345 10.12.2020

INTERNATIOQONAL SEARCH REPORT Intemational application No.
PCTIUS20/41345

A. CLASSIFICATION OF SUBJECT MATTER
IPC - AB1IN 1/05, 1/04; HOSK 1/18, 1/14; HO3M 1/12, 1/00 {2020.01)

CPC - AS1N 1/0529, 1/0528, 1/0531, 1/0534, 1/05, 1/04; HOSK 1/18, 1/14; HO3M 1/12

According to Intemational Patent Classification {IPC} or to both national classification and IPC

B.  FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
See Search History documaent

Docurmentation searched other than minimum documentation to the extent that such documents are included in the fields searched
See Search History document

Electronic data base consutted during the international search (name of data base and, where practicable, search terms used)
Sea Search Histery document

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Catepory® Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2015/0305643 A1 {UNIVERSITY OF UTAH RESEARCH FOUNDATION) 29 October 2015 | 126
[29.10.2015); paragraphs [0057] & [0058]

A US 9,486,641 B2 (LAWRENCE LIVERMORE NATIONAL SECURITY, LLC) 0B November 2016 | 1-26
(98.11.20186); figure 2, column 3, fines 42-67

A US 2011/0237921 A1 [ASKIN, R et al.) 29 September 2011 {20.09.2011); figure 9, paragraphs | 1-26
[0047] & [0049]

A US 5,133,495 A (ANGULAS, C et a1} 28 July 1992 (28.07.1992); abstract, figures 9 & 10, 1-26
calumn 4, lines 4047, column 8, lines 15-57

A US 7,021,521 B2 (SAKURAI, H etal.) 04 Aptil 2006 (04.04.2006); figure 12, column §, lines 1-26
3465

A US 7,226,621 B2 (PRIMAVERA, A et al.} 05 June 2007 (05.06.2007}; abstract, column 1, lines | 1-26

58-67, column 4, lines 32-47

A US 9,420,953 B2 (THE TRUSTEES OF THE UNIVERSITY OF PENNSYLVANIA} 23 August 1-26
2016 (23.08.2018); see antire document

A WO 2017/199052 A2 (IMPERIAL INNOVATIONS LIMITED et al.) 23 November 2017 1-26
(23.11.2017); see antire document

D Further documents are listed in the continuation of Box C. I:l See patent family annex.

* Special categories of cited d “T"  later document published after the intemational filing date or priority

“A™  document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
1o be of particular relevance the principle or theory underlying the invention

“D" document cited by the applicant in the international application “X"  document of particular televance; the claimed invention cannot be

“E" earlier application or patent but published on or after the international censidered novel or cannot be considered to invotve an inventive step
filing date when the document is taken alone

“L" document which may throw doubts on priority claim(s) or which “Y" dotuement of particular relevance; the claimed invention cannot
is cited to establish the publication date of anoiher citation or other be considered 10 involve an inventive step when the document 18
special reason (as specified) combined with one or more other such documents, such combination

“0"  document referring toan oral disclosure, use, exhibition or other means being obvious o a persan skilled in the art

“P"  document published prior 1o the international filing date but later than  “&™ document member of the same patent family
the priarity date claimed

Date of the actual completion of the international search Date of mailing of the international search report
26 October 2020 (26.10.2020) 1 O D E C Zﬁza

Name and mailing address of the ISA/US Authorized officer

Mail Stop PCT, Attn: ISA/S, Commissionar for Palents Shane Thomas

P.0. Box 1450, Alexandria, Virginia 223131450

Facsilnile Na. 571-273-8300 Telephone No. PCT Helpdesk: §71-272-4300

Form PCT/ISA/210 (second sheet) (July 2019)

10

20

30

40

50



(25) JP 2022-541146 A 2022.9.22

PCT/US2020/041345 10.12.2020

INTERNATIONAL SEARCH REFORT Tntermational application Mo,

PCT/US20/41345

-=*=_Continued from Box No. H| Observations where unity of invantion Is lacking-=**-

This application contains the following inventions or groups of invantions which are not se finked as to form a single gensral inventive
concept under PCT Rule 13.1. In order for ali inventions to be examined, the appropriate additlonal examination fee must be pald,

Group |: Claims 1-17 are directed towards a thin film electrode apparatus and methed of manufacturing.
Group |I: Claims 18-26 are directed towards a method of aligring a thin film flex circuit with a rigid component using ball borders.

The inventions listed as Groups Wl do not relate to a single genaeral inventive concapt under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

The special tachnical features of Group 1 include at least a thin film having embedded wire traces, the wire traces |eading from electrodes
at a distal end of the thin film to a two-dimensional (20) array of conductive pads, wherein some of the wire traces connect with a first row
of the conductiva pads and other of the wire traces connect with a second row of the conductive pads, the secand row being farther from
the distal end than tha first row, the thin film having a hola through the thin flim; a printed circuit board (PCB) having a via; an
analog-to-digital converter (ADC) sandwiching the thin film batween the ADC and the PCB and having ADC Inputs electrically connected
with at least one of the first and second rows of conductiva pads of the thin flim; and a solder connaction running from an cutput of the
ADC through the thin film hole to tha PCB via, which are not present in Group IL.

The special technical features of Group |f include at least dapositing, using a ball bonder, a bottom metal ball on a rigid component;
stacking, using the ball bonder, another matal ball on top of the bottom metal ball to form a first pillar of stacked metal balls; forming,
using the ball bonder, a second pillar of stacked metal balls; and aligning and placing a thin film flex circuit such that the first and second
piltars of stacked metal balls project through holes in the thin film flex circult; whereln the pillars keep the thin film fiex circuit taut and
prevent wrinkling, which are not present in Group |.

Sinca none of the spacial tachnical features of the Groups -l invantions are found in more than ane of the inventions, unity Is lacking.
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