WO 2019/094373 PCT/US2018/059410

15a /
15a

15b S

14a

30

14b
22 22

WL/

102 (]

26

34/ 26 20a 150
\/

20b

FIG. 1

32

1/7



0000000000000

/
|
\




WO 2019/094373 PCT/US2018/059410

26

32

—1
|1
L

FIG. 1C

377



WO 2019/094373 PCT/US2018/059410

40

N CEe

Y

FORM SPIRAL ANTENNA ARMS IS SUBSTRATE \42
Y
FORM OPENINGS IN SUBSTRATE FOR \
VERTICAL LAUNCH FEED LINES 44
|
FORM OPENING IN SUBSTRATE WHICH \
SURROUNDS VERTICAL LAUNCH FEED LINES 46

!

FILL EACH OF THE FORMED OPENINGS IN THE \
SUBSTRATE WITH CONDUCTIVE INK 48

( END >

FIG. 2

4/7



WO 2019/094373 PCT/US2018/059410

58

\

oo

Y

FORM FEED CIRCUIT IN FEED CIRCUIT ™
SUBSTRATE 60

!

FORM OPENINGS IN FEED CIRCUIT SUBSTRATE \
AROUND PERIMETER OF THE FEED CIRCUIT 62

!

FILL EACH OF THE FORMED OPENINGS IN THE \
SUBSTRATE WITH CONDUCTIVE INK 64

e

FIG. 3

517



WO 2019/094373 PCT/US2018/059410

SSSSSSINSSIOSSISSISSIOSIOSISSISISSSNSSICSSNSINSN \\@

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

6/7



WO 2019/094373 PCT/US2018/059410

%////////////////////////////////

\\\\\\\\\\\\\\\\\\\\\\\\

.
FIG. 4D

717



