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perspective view of FIG. 8A; FIGS. 9B and 9C being cross-sectional views taken along

lines 9B-9B and 9C-9C, respectively in the perspective view of FIG. 9A; FIGS. 10B and

10C being cross-sectional views taken along lines 10B-10B and 10C-10C, respectively in

the perspective view of FIG. 10A; FIGS. 11B and 11C being cross-sectional views taken

along lines 11B-11B and 11C-11C, respectively in the perspective view of FIG. 11A;5

FIGS. 12B and 12C being cross-sectional views taken along lines 12B-12B and 12C-12C,

respectively in FIG. 12A; and FIGS. 13B being cross-sectional views taken along lines

13B-13B, respectively in the perspective view of FIG. 13A.

[0029] FIGS. 14A, 14B and 14C are plan and cross-sectional views of a portion of the10

structure formed in accordance with FIGS. 2A, 2B through 13A, 13B, such portion

showing the interconnection between two of the three structure members, the cross-

sections in FIGS. 14B and 14C being taken along lines 14B-14B and 14C-14C,

respectively in the plan view FIG. 14A.
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[0030] Like reference symbols in the various drawings indicate like elements.

DETAILED DESCRIPTION

[0031] Referring now to FIG. 2A, and 2B through 13A and 13B, a process is shown for

forming an interconnect structure 9 (FIGS. 14A, 14B) connecting pairs of microwave20

transmission lines formed on pairs of spaced structure members 12, 24 through an

interconnecting microwave transmission line 75a (FIG. 10A) connecting the microwave

transmission line 30 on structure member 24 to the chip 12 and an interconnecting

microwave transmission line 75b connecting the chip 12 to the microwave transmission

line 30 on a structure member 42.25

[0032] Thus, referring to FIGS. 2A and 2B, a support 10 is provided, here for example, an

electrically and thermally conductive heat sink having a first structure member 12, here

having, for example: a monolithic microwave integrated circuit (MMIC) chip 12 having an

electrically and thermally conductive layer 16 on the bottom surface of the chip 12; and an30

electrically and thermally conductive heat spreader 18 affixed to a bottom surface of the

electrically and thermally conductive layer 16. The bottom surface of the heat spreader 18

is affixed to a first portion 20 of an upper surface 22 of the support 10 by any convenient

means, here for example by solder.
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however, the signal lines 70 may overlap the ends of the strip conductors 32 as shown in

FIG. 9D.

[0042] Referring now to FIGS. 10A-10C, ground lines 74, here of the same material as

used to print the signal line 70 and 62, 62a-62d, are printed to connect the ground lines 215

on first structure member 12 to the ground lines 34 on the second and third structure

members 24, 42 respectively, electrically connecting the MMIC chip 12 to the CPW

transmission lines 30 on the first and third structure members 24, 42. As noted above, this

material is then cured. It is noted from FIG. 10B that the ground lines 74 are dielectrically

insulated from the signal line 70 by the dielectric layer 68 but are electrically connected to10

the electrically conductive layers 62 , 62a and 62b, as well as 62c and 62d. It is also noted

that, as described above, the upper surface of dielectric 26 and chip 12 are at the same

level and here the ground pads 15g, 17g are thinner than the ground plane conductors 34

so the ground lines 74 here abut the edges of the ground plane conductors 34 and overlay

portions of the ground pads 15g, 17g; however, the ground lines 74 may overlap the ends15

of the ground lines 34. Thus, the signal conductor 70 and ground lines 74 over fill-

material 60a forms a microwave transmission line 75a (FIG. 10a) connecting the

microwave transmission line 30 on the second structure member 24 to the chip 12 and the

signal conductor 70 and ground lines 74 over fill-material 60b forms a microwave

transmission line 75b (FIG. 10A) connecting the chip 12 to the microwave transmission20

line 30 on the third structure member 42.

[0043] Referring now to FIGS. 11A-11C, after curing the materials used to form the signal

line 70 and conductive ground layer 74, a layer 76 of dielectric material that is the same as

the dielectric material 68, here an epoxy based ink, is 3D printed over the conductive25

ground layer 74, exposed potions of the dielectric layer 68, as shown. This dielectric

material of layer 76 is then cured.

[0044] Referring now to FIGS. 12A-12C, a ground shield layer 78 is formed as an

electrically conductive shielding member, here printed over the top surface and sidewalls30

of dielectric layer 76, as shown, to electrically interconnect the ground shield layer 78 to

layers 62, 62a-62d, and 74. This material can be cured after printed or after the next step to

be described in connection with FIGS. 13A-13B.
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What is claimed is:

1. A structure, comprising: a pair of structure members separated by a gap, each one of the pair

of structure members having a microwave transmission line; an interconnect structure disposed

in the gap, the interconnect structure comprising: a fill-structure having opposing sides in direct

contact with the opposing sides of a first one of the pair of structure members and a second one

of the pair of structure member; and, an interconnecting microwave transmission line disposed

on the fill-structure electrically interconnecting the microwave transmission line of the first one

of the pair of structure members to the microwave transmission line of the second one of the pair

of structure members.

2. The structure recited in claim 1 wherein the interconnect structure includes an electrically

conductive member disposed over a signal line of the interconnecting microwave transmission.

3. The structure recited in claim 1 wherein the interconnect structure includes an electrically

conductive layer disposed between the fill-structure and the interconnecting microwave

transmission line.

4. The structure recited in claim 3 wherein the interconnect structure includes an electrically

conductive member disposed over a signal line of the interconnecting microwave transmission

line.

5. The structure recited in claim 2 wherein the interconnecting microwave transmission line

includes a signal conductor and a ground conductor and wherein the electrically conductive

member is electrically connected to the ground conductor.

6. The structure recited in claim 5 wherein the interconnect structure includes an electrically

conductive layer disposed between the fill-structure and the interconnecting microwave

transmission line and wherein the conductive layer is electrically connected to the electrically

conductive member and to the ground conductor.
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7. The structure recited in claim 5 wherein the electrically conductive member is disposed over

the signal conductor and electrically connected to the ground conductor.

8. The structure recited in claim 7 wherein the interconnect structure includes an electrically

conductive layer disposed between the fill-structure and the interconnecting microwave

transmission line and wherein the conductive layer is electrically connected to the electrically

conductive member and to the ground conductor.

9. The structure recited in claim 8 the interconnect structure includes a dielectric layer disposed

between the electrically conductive layer and the interconnecting microwave transmission line.

10. The structure recited in claim 9 including an electrical conductor disposed on a bottom of the

interconnect structure and wherein the electrically conductive member is electrically connected

to the electrical conductor disposed on the bottom of the interconnect structure.

11. The structure recited in claim 10 wherein the electrical conductor disposed on the bottom of

the interconnect structure comprises a heat spreader.

12. The structure recited in claim 10 including an electrical interconnecting layer disposed on

outer sides of the fill material to electrical connect the conductor disposed on the bottom of the

interconnect structure to the electrically conductive member.

13. A method for forming a structure, comprising: providing a pair of structure members on a

support, with the pair of structure members being separated by a gap, each one of the pair of

structure members having a microwave transmission line; providing an interconnect structure in

the gap, the interconnect structure being formed by a method comprising: forming a fill-structure

comprising disposing an insulating material in the gap with such material filling in the gap to fill

the gap and flowing in direct contact with the opposing sides of a first one of the pair of structure

members and a second one of the pair of structure member; and, forming an interconnecting

microwave transmission line on the fill-structure electrically interconnecting the microwave

transmission line of the first one of the pair of structure members to the microwave transmission
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line of the second one of the pair of structure members.

14. The method recited in claim 13 including forming an electrically conductive member

disposed over a signal line of the interconnecting microwave transmission.

15. The method recited in claim 13 wherein the interconnecting microwave transmission line is

printed by dispense, jet or filament onto the fill-structure.

16. The method recited in claim 13 including forming by dispense, jet or filament a dielectric

layer over a signal line of the interconnecting microwave transmission line.

17. The method recited in claim 14 wherein the electrically conductive member is printed by

dispense, jet or filament over the dielectric layer.

18. The method recited in claim 17 including forming an electrical interconnecting layer on outer

sides of the fill material to electrical connect the conductor disposed on a conductor on a bottom

of the interconnect structure to the electrically conductive member.

19. A method for forming a structure, comprising: providing a pair of structure members on a

support, with the pair of structure members being separated by a gap, each one of the pair of

structure members having a microwave transmission line; forming an interconnect structure in

the gap comprising using 3D printing.


