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International Application No. PCT/us2022 j015204

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

This Internatlonal Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-7, 10-14, 16, 17, 15, 22, 23

A microelectronics H-frame device, comprising: a stack of
two or more substrates, wherein the substrate stack
comprises a top substrate and a beottom substrate, wherein
bonding of the top substrate to the bottom substrate creates
a vertical electrical connection between the top substrate
and the bottom substrate, wherein the top surface of the top
substrate comprises top substrate top metallization, wherein
the bottom surface of the bottom substrate comprises bottom
substrate bottom metallization;mid-substrate metallization
located between the top substrate and the bottom substrate;a
micro-machined top cover bonded to a top side of the
substrate stack; and a micro-machined bottom cover bonded to
a bottom side of the substrate stack.

2, elaimsg: 8, 9

The first wvertical electrical connection, the top substrate
top metallization is electrically connected to the top
substrate bottom metallization at an outer side of the top
cover, and wherein a shape in the top substrate bottom
metallization connects the first vertical electrical
connection at an outer side of the top cover to a first
vertical electrical ceonnection at an inner side of the top
cover, and wherein using the first vertical electrical
connection, the top substrate beottom metallization is
electrically connacted to the top substrate top
metallizaticon on an inner side of the top cover, wherein,
using the seccond vertlcal electrical connection, the bottom
substrate bottom metallization is electrically connected to
the bottom substrate top metallization at an inner side of
the bottom cover, wherein a shape in the bottom substrate
top metallization connects tha second wvartical alactrical
connection at an inner side of the bottom cover to the third
vartical electrical connectlon at an outer side of the top
cover, wherein, using the third vertical connection, the
bottom substrate top metallizatlon is electrically connacted
to the top substrate bottom metallization at an outer side
of the top cover, and whereln, using tha first vertical
electrical connection, the top substrate bottom
matallization is elactrically connectad to tha top substrata
top metallization at the outer side of the top cover.

3. elaim: 15

The bonding of tha top cover, the top substrate, tha bottom
substrate and the bottom cover forms a reference
matallization, which comprises cona or mora of:a. tha top
cover metallization,b. a reference top substrate top
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International Application No. PCT/us2022 j015204

FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

matallization,c. reference top substrate through-substrate
vias comprised in the top substrate,d. a reference top
substrate bottom metallizatlon,a. a rafarance bottom
substrate top metallization,f. reference bottom substrate
through-substrate vias comprised in the bottom substrate,g.
the reference bottom substrate bottom metallization, and h.
the bottom cover metallization.

4. claims: 18, 20, 21

The top substrate-cover bonding bumps are configured to be
crushed during bonding and to thereby compensate for minor
non-planarities in the top substrate, thereby facilitating
strong gold-geld thermocompression, wherein the bottom
substrate-cover bonding bumps are configured to be crushed
during bonding and to thereby compensate for minor
non-planarities in the bottom substrate, thereby
facilitating strong geld-gold thermocompression, wherein the
fabricating step further comprises:fabricating a top
substrate comprising top substrate-substrate bonding bumps
andtop standoff bumps, and fabricating a bottom substrate
comprising bottom substrate-substrate bonding bumps and
beottom standoff bumpsa, the top standoff bumps configured to
prevent crushing of the top substrate-substrate bonding
bumps during the bonding of the top cover to the top
substrate, the bottom standoff bumps configured to prevent
crushing of the bottom substrate-substrate bonding bumps
during the bonding of the bottom cover to the bottom
substrate, the top standoff bumps being offset from the
bottom standoff bumps, the top standoff bumps being offset
from the bottom substrate-substrate bonding bumps, the
bottom standoff bumps being ocffset from the top standoff
bumps, the bottom standeff bumps belng offset from the top
substrate-substrate bonding bumps,wherein the top standoff
bumps are spaced from all other bumps so as to avoid
affecting bonding between the top substrate-substrate
bonding bumps and the bettom substrata—-substrata bonding
bumps, and wherein the bottom standoff bumps are spaced from
all othar bumps so as teo avold affecting bonding between tha
top substrate-substrate bonding bumps and the bottom
substrate-substrate bonding bumps.
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