
FORMS OF RIFAXIMIN AND USES THEREOF RELATED
APPLICATIONS This application claims the benefit of US
Provisional Application No.: 61/031,329, filed
February 25, 2008, the entire contents of which are
expressly incorporated herein by reference. BACKGROUND
Rifaximin (INN; see The Merck Index, XIII Ed., 8304)
is an antibiotic belonging to the rifamycin class of
antibiotics, e.g., a pyrido-imidazo rifamycin.
Rifaximin exerts its broad antibacterial activity, for
example, in the gastrointestinal tract against
localized gastrointestinal bacteria that cause
infectious diarrhea, irritable bowel syndrome, small
intestinal bacterial overgrowth, Crohn's disease,
and/or pancreatic insufficiency. It has been reported
that rifaximin is characterized by a negligible
systemic absorption, due to its chemical and physical
characteristics (Descombe JJ. et al. Pharmacokinetic
study of rifaximin after oral administration in
healthy volunteers. intJ Clin Pharmacol Res, 14_ (2),
51-56, (1994)). Rifaximin is described in Italian
Patent IT 1154655 and EP 0161534, both of which are
incorporated herein by reference in their entirety for
all purposes. EP 0161534 discloses a process for
rifaximin production using rifamycin O as the starting
material (The Merck Index, XIII Ed., 8301). . U.S.
Patent No. 7,045,620 Bl and PCT Publication WO
2006/094662 Al disclose polymorphic forms of
rifaximin. Rifaximin is approved for the treatment of
pathologies caused by non -invasive strains of
Escherichia coli, a micro-organism which is not able
to penetrate into GI mucosa and therefore remains in
contact with gastrointestinal fluids. SUMMARY
Described herein are polymorphic and amorphous forms
of rifaximin not previously described. Form z, Form h,
Form a-dry, Form i and amorphous forms of rifaximin
are described herein.Also described herein are
polymorphic forms of rifaximin, including b-1, b-2,
and e-dry. Described herein is a new unique mesylate
salt form of rifaximin. According to one aspect, the
polymorph Form z exhibits an X-ray powder diffraction
pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 4.7 (doublet), 7.6
(doublet), and 9.5 degrees 2-q; or 4.7 (doublet), 7.3,
and 8.2 degrees 2-q; or 7.6 (doublet), 8.6, and 10.5
degrees 2-q; or 8.2, 8.6, and 9.5 degrees 2-q; or 10.2
(triplet), 12.6 (quintet), and 13.2 (doublet) degrees
2-q; or 7.3, 10.5, and 12.9 (doublet) degrees 2-q; or
7.3, 7.6 (doublet), 8.2, 8.6 degrees 2-q; or 4.7
(doublet), 7.3, 7.6 (doublet), 9.5, and 10.5 degrees
2-q; or 8.2, 8.6, 9.5, 10.2 (triplet), and 10.5
degrees 2-q; or 8.6, 9.5, 10.2 (triplet), 10.5, and
11.2 (doublet) degrees 2- q; or 4.7 (doublet), 6.3,
6.4, 7.3, 7.6 (doublet), 8.2, 8.6, 9.5, 10.2
(triplet), 10.5, 11.2 (doublet), 11.9 (doublet), 12.2
(weak), 12.6 (quintet), 12.9 (doublet), 13.2 (doublet)
degrees 2-q. According to one aspect, the polymorph
Form z exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 4.7 (doublet), 7.6 (doublet),
and 9.5 degrees 2-q; or 4.7 (doublet), 7.3, and 8.2
degrees 2-q. According to one aspect, the polymorph
Form z exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 7.6 (doublet), 8.6, and 10.5
degrees 2-q. According to one aspect, the polymorph
Form z exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 8.2, 8.6, and 9.5 degrees
2-q. According to one aspect, the polymorph Form z
exhibits an X-ray powder diffraction 



pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 10.2 (triplet), 12.6
(quintet), and 13.2 (doublet) degrees 2-q. According
to one aspect, the polymorph Form z exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 7.3,
10.5, and 12.9 (doublet) degrees 2-q. According to one
aspect, the polymorph Form z exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q (+/- 0.20 degree q) at 7.3,
7.6 (doublet), 8.2, 8.6 degrees 2-q.According to one
aspect, the polymorph Form z exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 4.7
(doublet), 7.3, 7.6 (doublet), 9.5, and 10.5 degrees
2-q. According to one aspect, the polymorph Form z
exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 8.2, 8.6, 9.5, 10.2 (triplet), and 10.5
degrees 2-q. According to one aspect, the polymorph
Form z exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 8.6, 9.5, 10.2 (triplet),
10.5, and 11.2 (doublet) degrees 2-q. According to one
aspect, the polymorph Form z exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 4.7
(doublet), 6.3, 6.4, 7.3, 7.6 (doublet), 8.2, 8.6,
9.5, 10.2 (triplet), 10.5, 11.2 (doublet), 11.9
(doublet), 12.2 (weak), 12.6 (quintet), 12.9
(doublet), 13.2 (doublet) degrees 2-q. According to
one aspect, Form h exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 6.1,
7.3, and 7.5 degrees 2-q; or 6.1, 7.3, and 7.9 degrees
2-q; or 6.1, 7.3, and 8.8 degrees 2-q; or 6.1, 7.3,
and 12.7 degrees 2- q; or 6.1, 7.5, and 8.8 degrees
2-q; or 6.1, 7.5, and 7.9 degrees 2-q; or 5.3, 6.1,
and 7.3 degrees 2- q; or 5.3, 6.1, and 7.9 degrees
2-q; or 5.3, 6.1, and 12.7 degrees 2-q; or 5.3, 6.1,
and 7.5 degrees 2-q; or 5.3, 6.1, and 8.8 degrees 2-q;
or 6.1, 7.3, 7.5, 7.9, 8.8, and 12.7 degrees 2-q; or
5.3, 6.1, 7.3, 7.5, 7.9, 8.8, 12.7 degrees 2-q; or
5.3, 6.1, 7.3, 7.9, 8.8, and 12.7 degrees 2-q; or 5.3,
6.1, 7.3, 7.5, 8.8, and 12.7 degrees 2-q; or 5.3, 6.1,
7.3, 7.5, 7.9, 8.8, and 12.7 degrees 2-q. According to
one aspect, Form h exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 6.1,
7.3, and 7.5 degrees 2-q; or 6.1, 7.3, and 7.9 degrees
2-q. According to one aspect, Form h exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 6.1,
7.3, and 8.8 degrees 2-q. According to one aspect,
Form h exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 6.1, 7.3, and 12.7 degrees
2-q.According to one aspect, Form h exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 6.1,
7.5, and 8.8 degrees 2-q. According to one aspect,
Form h exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 6.1, 7.5, and 7.9 degrees
2-q. According to one aspect, Form h exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.3,
6.1, and 7.3 degrees 2-q. According to one aspect,
Form h exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 5.3, 6.1, and 7.9 degrees
2-q. According to one aspect, Form h exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.3,
6.1, and 12.7 degrees 2-q. According to one aspect,
Form h exhibits an X-ray powder diffraction pattern
having 



characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.3, 6.1, and 7.5 degrees 2-q. According
to one aspect, Form h exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.3,
6.1, and 8.8 degrees 2-q; or 6.1, 7.3, 7.5, 7.9, 8.8,
and 12.7 degrees 2-q. According to one aspect, Form h
exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.3, 6.1, 7.3, 7.5, 7.9, 8.8, 12.7
degrees 2-q. According to one aspect, Form h exhibits
an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.3, 6.1, 7.3, 7.9, 8.8, and 12.7 degrees
2-q. According to one aspect, Form h exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.3,
6.1, 7.3, 7.5, 8.8, and 12.7 degrees 2-q. According to
one aspect, Form h exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.3,
6.1, 7.3, 7.5, 7.9, 8.8, and 12.7 degrees 2-q.
According to one aspect, the polymorph Form i exhibits
an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.9  0.1; 7.9 0.1; 9.0  0.1; or 12.7
0.1; 13.9  0.1; 14.9  0.1; or 5.9  0.1; 7.9  0.1; 12.7
0.1; or 5.9  0.1; 9.0  0.1; 12.7  0.1; or 5.9  0.1;
13.9  0.1; 14.9  0.1; or 5.9  0.1; 7.9  0.1; 14.9
0.1; or 9.0  0.1; 12.7  0.1; 14.9  0.1; or 5.9  0.1;
7.9  0.1; 9.0  0.1; 14.9  0.1; or 5.9  0.1; 7.9  0.1;
9.0  0.1; 12.7  0.1; or 5.9  0.1; 7.9  0.1; 9.0  0.1;
12.7  0.1; 13.9  0.1; 14.9  0.1. According to one
aspect, the polymorph Form i exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.9
0.1; 7.4  0.1; 7.9  0.1; 9.4  0.1. According to one
aspect, the polymorph Form i exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 7.4
0.1; 20.0  0.1; 20.9  0.1. According to one aspect,
the polymorph Form i exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.9
0.1; 13.9  0.1; 14.9  0.1. According to one aspect,
the polymorph Form i exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 20.0
0.1; 20.9  0.1; 23.4  0.1. According to one aspect,
the polymorph Form i exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.9
0.1; 13.9  0.1; 14.9  0.1; 20.0  0.1; 20.9  0.1.
According to one aspect, the polymorph Form i exhibits
an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 7.4  0.1; 12.7  0.1; 13.9  0.1; 23.4
0.1. According to one aspect, the polymorph Form i
exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.9  0.1; 7.4  0.1; 7.9  0.1; 12.7  0.1;
13.9  0.1; 14.9  0.1; 20.0  0.1; 20.9  0.1; 23.4  0.1.
According to one aspect, the polymorph Form i exhibits
an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.9  0.1; 7.4  0.1; 7.9  0.1; 9.0  0.1;
9.4  0.1; 12.7  0.1; 13.9  0.1; 14.9  0.1; 20.0  0.1;
20.9  0.1; 23.4 



0.1According to one aspect, the polymorph Form i
exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.9  0.1; 13.9  0.1; 14.9  0.1; 20.0
0.1; 20.9  0.1; or 5.9  0.1; 13.9  0.1; 14.9  0.1; or
7.4  0.1; 12.7  0.1; 13.9  0.1; 23.4  0.1; or 20.0
0.1; 20.9  0.1; 23.4  0.1; or 5.9  0.1; 7.4  0.1; 7.9
0.1; 12.7  0.1; 13.9  0.1; 14.9  0.1; 20.0  0.1; 20.9
0.1; 23.4  0.1; or 5.9  0.1; 7.4  0.1; 7.9  0.1; 9.4
0.1; or 7.4  0.1; 20.0  0.1; 20.9  0.1; or 5.9  0.1;
7.4  0.1; 7.9  0.1; 9.0  0.1; 9.4  0.1; 12.7  0.1;
13.9  0.1; 14.9  0.1; 20.0  0.1; 20.9  0.1; 23.4  0.1.
According to one aspect, the polymorph Form i exhibits
an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.9  0.1; 7.9  0.1; 9.0  0.1; 12.7  0.1;
13.9  0.1; 14.9  0.1. According to one aspect, the
polymorph Form i exhibits an X-ray powder diffraction
pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 5.9  0.1; 7.9  0.1;
9.0  0.1. According to one aspect, the polymorph Form
i exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at l2.7  0.1; 13.9  0.1; 14.9  0.1.
According to one aspect, the polymorph Form i exhibits
an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.9  0.1; 7.9  0.1; 12.7  0.1. According
to one aspect, the polymorph Form i exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.9
0.1; 9.0  0.1; 12.7  0.1. According to one aspect, the
polymorph Form i exhibits an X-ray powder diffraction
pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 5.9  0.1; 13.9  0.1;
14.9  0.1. According to one aspect, the polymorph Form
i exhibits an X-ray powder diffraction pattern having
characteristic peaks expressed in degrees 2Q(+/- 0.20
degree q) at 5.9  0.1; 7.9  0.1; 14.9  0.1.According
to one aspect, the polymorph Form i exhibits an X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 9.0
0.1; 12.7  0.1; 14.9  0.1. According to one aspect,
the polymorph Form i exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.9
0.1; 7.9  0.1; 9.0  0.1; 14.9  0.1. According to one
aspect, the polymorph Form i exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.9
0.1; 7.9  0.1; 9.0  0.1; 12.7  0.1. According to one
aspect, the mesylate Form of rifaximin exhibits X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 8.46  0.10; 10.95  0.10; or 5.34  0.10; 6.93
0.10; 8.46  0.10; or 5.34  0.10; 10.95  0.10; 16.23
0.10; 17.70  0.10; or 7.41  0.10; 8.46  0.10; 10.62
0.10; 10.95  0.10; or 16.23  0.10; 17.70  0.10; 17.94
0.10; 19.29  0.10; 22.77  0.10; or 16.23  0.10; 17.70
0.10; 19.29  0.10; 22.77  0.10; or 5.34  0.10; 16.23
0.10; 17.70  0.10; or 5.34  0.10; 6.93  0.10; 7.41
0.10; 8.46  0.10; 10.62  0.10; 10.95  0.10; 16.23
0.10; 17.70  0.10; 17.94  0.10; 19.29  0.10; 22.77
0.10. According to one aspect, the mesylate Form of
rifaximin exhibits X-ray powder 



diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 6.93  0.10; 7.41  0.10; or 5.34  0.10; 7.41
0.10; 8.46  0.10; 10.62  0.10; or 5.34  0.10; 8.46
0.10; 10.62  0.10; 10.95  0.10; 16.23  0.10; or 6.93
0.10; 8.46  0.10; 10.62  0.10; 10.95  0.10; or 10.62
0.10; 10.95  0.10; 16.23  0.10; 17.70  0.10; 17.94
0.10; or 6.93  0.10; 7.41  0.10; 8.46  0.10; or 5.34
0.10; 6.93  0.10; 7.41  0.10; 17.94  0.10; or 5.34
0.10; 6.93  0.10; 7.41  0.10; 8.46  0.10; 10.62  0.10;
or 5.34  0.10; 6.93  0.10; 7.41  0.10; 8.46  0.10;
10.62  0.10; 10.95  0.10; 16.23  0.10; or 5.34  0.10;
6.93  0.10; 7.41  0.10; 8.46  0.10; 10.62  0.10; 10.95
0.10; 16.23  0.10; 17.70  0.10; 17.94  0.10; 22.77
0.10; 24.81  0.10; 27.81  0.10.According to one
aspect, the mesylate Form of rifaximin exhibits X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 6.93  0.10; 7.41  0.10. According to one aspect,
the mesylate Form of rifaximin exhibits X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 7.41  0.10; 8.46  0.10; 10.62  0.10. According
to one aspect, the mesylate Form of rifaximin exhibits
X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2Q(+/- 0.20 degree q) at
5.34  0.10; 8.46  0.10; 10.62  0.10; 10.95  0.10;
16.23  0.10. According to one aspect, the mesylate
Form of rifaximin exhibits X-ray powder diffraction
pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 6.93  0.10; 8.46
0.10; 10.62  0.10; 10.95  0.10. According to one
aspect, the mesylate Form of rifaximin exhibits X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 10.62
0.10; 10.95  0.10; 16.23  0.10; 17.70  0.10; 17.94
0.10; .29  0.10. According to one aspect, the mesylate
Form of rifaximin exhibits X-ray powder diffraction
pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 6.93  0.10; 7.41
0.10; 8.46  0.10. According to one aspect, the
mesylate Form of rifaximin exhibits X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 6.93  0.10; 7.41  0.10; 17.94  0.10. According
to one aspect, the mesylate Form of rifaximin exhibits
X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2Q(+/- 0.20 degree q) at
5.34  0.10; 6.93  0.10; 7.41  0.10; 8.46  0.10; 10.62
0.10. According to one aspect, the mesylate Form of
rifaximin exhibits X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 5.34  0.10; 6.93  0.10; 7.41
0.10; 8.46  0.10; 10.62  0.10; 10.95  0.10; 16.23
0.10. According to one aspect, the mesylate Form of
rifaximin exhibits X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 5.34 0.10; 6.93  0.10; 7.41
0.10; 8.46  0.10; 10.62  0.10; 10.95  0.10; 16.23
0.10; 17.70  0.10; 17.94  0.10; .29  0.10; 22.77
0.10; 24.81  0.10; 27.81  0.10. According to one
aspect, the mesylate Form of rifaximin exhibits X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 8.46  0.10; 10.95  0.10. According to one
aspect, the mesylate Form of rifaximin exhibits X-ray
powder diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 6.93  0.10; 8.46  0.10. According to one aspect,
the mesylate Form of rifaximin exhibits X-ray powder 



diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 5.34
0.10; 10.95  0.10; 16.23  0.10; 17.70  0.10. According
to one aspect, the mesylate Form of rifaximin exhibits
X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2Q(+/- 0.20 degree q) at
7.41  0.10; 8.46  0.10; 10.62  0.10; 10.95  0.10.
According to one aspect, the mesylate Form of
rifaximin exhibits X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 16.23  0.10; 17.70  0.10;
17.94  0.10; 19.29  0.10; 22.77  0.10. According to
one aspect, the mesylate Form of rifaximin exhibits
X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2Q(+/- 0.20 degree q) at
16.23  0.10; 17.70  0.10; 19.29  0.10; 22.77  0.10.
According to one aspect, the mesylate Form of
rifaximin exhibits X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 5.34  0.10; 16.23  0.10;
17.70  0.10. According to one aspect, the mesylate
Form of rifaximin exhibits X-ray powder diffraction
pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 5.34  0.10; 6.93
0.10; 7.41  0.10; 8.46  0.10; 10.62  0.10; 10.95
0.10; 16.23  0.10; 17.70  0.10; 17.94  0.10; 19.29
0.10; 22.77  0.10. According to one aspect, a
polymorph amorphous forms exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at
7.3(approximate halo maximum), 11.3-17.8 (amorphous
halo range), and 15.8 (approximate halo maximum)
degrees 2-q; or 5.1-10.1 (amorphous halo range),
11.3-17.8 (amorphous halo range), and 15.8
(approximate halo maximum) degrees 2-q; or 5.1-10.1
(amorphous halo range), 7.3 (approximate halo
maximum), and 11.3-17.8 (amorphous halo range) degrees
2-q; or 5.1-10.1 (amorphous halo range), 7.3
(approximate halo maximum), and 15.8 (approximate halo
maximum) degrees 2-q; or 5.1-10.1 (amorphous halo
range), 7.3 (approximate halo maximum), 11.3-17.8
(amorphous halo range), 15.8 (approximate halo
maximum) degrees 2-q. According to one aspect, a
polymorph amorphous forms exhibits an X-ray powder
diffraction pattern having characteristic peaks
expressed in degrees 2Q(+/- 0.20 degree q) at 7.3
(approximate halo maximum), 11.3-17.8 (amorphous halo
range), and 15.8 (approximate halo maximum) degrees
2-q. According to one aspect, a polymorph amorphous
forms exhibits an X-ray powder diffraction pattern
having characteristic peaks expressed in degrees
2Q(+/- 0.20 degree q) at 5.1- 10.1 (amorphous halo
range), 11.3-17.8 (amorphous halo range), and 15.8
(approximate halo maximum) degrees 2-q. According to
one aspect, a polymorph amorphous forms exhibits an
X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2Q(+/- 0.20 degree q) at
5.1- 10.1 (amorphous halo range), 7.3 (approximate
halo maximum), and 11.3-17.8 (amorphous halo range)
degrees 2-q. According to one aspect, a polymorph
amorphous forms exhibits an X-ray powder diffraction
pattern having characteristic peaks expressed in
degrees 2Q(+/- 0.20 degree q) at 5.1- 10.1 (amorphous
halo range), 7.3 (approximate halo maximum), and 15.8
(approximate halo maximum) degrees 2-q. According to
one aspect, a polymorph amorphous forms exhibits an
X-ray powder diffraction pattern having characteristic
peaks expressed in degrees 2Q(+/- 0.20 degree q) at
5.1- 10.1 (amorphous halo range), 7.3 (approximate
halo maximum), 11.3-17.8 (amorphous halo 



range), 15.8 (approximate halo maximum) degrees 2-q.
In one embodiment, the amorphous forms exhibits
thermogravimetric analyses (TGA) of a 1.5% weight loss
at 100 0C.In one embodiment, the polymorph exhibits
Differential Scanning Calorimetry (DSC) of a broad
endotherm at about 78 0C and a minor endotherm at 203
0C. In one embodiment, polymorph amorphous forms
exhibits Modulated Differential Scanning Calorimetry
(MDSC) shows a glass transition (Tg) temperature onset
to be about 199 0C. In one embodiment, the Form z,
Form h, Form a-dry, Form i, Form b- 1, Form b-2, Form
e-dry, mesylate Form or amorphous forms of rifaximin
contain less than 5% by weight total impurities. In
one embodiment, the Form z, Form h, Form a-dry, Form
i, Form b- 1, Form b-2, Form e-dry, mesylate Form or
amorphous forms of rifaximin is at least 50% pure, or
at least 75% pure, or at least 80% pure, or at least
90% pure, or at least 95% pure, or at least 98% pure.
According to one embodiment, the pharmaceutical
composition comprises one or more of a Form z, Form h,
Form a-dry, Form i, Form b-1, Form b-2, Form e-dry,
mesylate Form or amorphous forms of rifaximin and a
pharmaceutically acceptable carrier. In one
embodiment, the composition further comprises one or
more pharmaceutically acceptable excipients. The
excipients may be one or more of a diluting agent,
binding agent, lubricating agent, disintegrating
agent, coloring agent, flavoring agent or sweetening
agent. According to one embodiment, the pharmaceutical
composition may be formulated as coated or uncoated
tablets, hard or soft gelatin capsules, sugar-coated
pills, lozenges, wafer sheets, pellets or powders in a
sealed packet. In a related embodiment, the
pharmaceutical composition may also be formulated for
topical use. According to another aspect, provided
herein are methods of treating, preventing or
alleviating a bowel related disorder comprising
administering to a subject in need thereof an
effective amount of one or more of Form z, Form h,
Form a-dry, Form i, Form b-1, Form b-2, Form e-dry,
mesylate Form or amorphous forms of rifaximin. In one
embodiment, the subject is suffering from at least one
bowel related disorder selected from the group
consisting of irritable bowel syndrome, travelers'
diarrhea, small intestinal bacterial overgrowth,
Crohn's disease, chronic pancreatitis, pancreatic
insufficiency, enteritis and colitis.In one aspect,
provided herein are processes for producing Form z of
rifaximin comprising forming an EtOH slurry of an
initial Form a-dry of rifaximin at ambient temperature
and crystallizing rifaximin from the slurry. In one
embodiment, the method further comprises crash cooling
the slurry prior to crystallization. In another
embodiment, the EtOH slurry comprises an EtOHZH O
slurry in the ratio of from between 1 to 0.02-0.45.
Provided herein, according to one aspect, are
processes for producing a mixture of polymorphs z and
g comprising humidifying Form z. Provided herein,
according to one aspect, are processes for producing
Form h of rifaximin comprising drying Form z. Provided
herein, according to one aspect, are processes for
producing amorphous rifaximin comprising grinding Form
g or a mixture of Form g and Form h of rifaximin.
According to one aspect, provided herein are processes
for producing amorphous rifaximin comprising crash
precipitation from ethyl acetate with heptane. In one
embodiment, the process further comprises milling the
produced amorphous 



rifaximin. According to one aspect, provided herein
are processes for producing amorphous rifaximin
comprising lyophilization in p-dioxane: water 1:1, and
fast evaporation from acetone. In one embodiment, the
process further comprises milling the produced
amorphous rifaximin. According to one aspect, provided
herein are processes for producing amorphous rifaximin
comprising precipitation from acetone. In one
embodiment, the process further comprises milling the
produced amorphous rifaximin. According to one aspect,
provided herein are processes of producing b-2
comprising precipitating a-dry in EtOH/H2O (1/1).
According to one aspect, provided herein are processes
of producing z and mixtures of z and g by
precipitating the initial rifaximin forms in the
manner set forth in Table 15.According to one aspect,
provided herein are processes of producing mixtures of
Form g , including but not limited to Form g and Form
h mixtures and Form g and Form z mixtures where the
process comprises precipitating the initial forms in
the manner set forth in Table 14. According to one
aspect, provided herein are processes of producing
mixtures of Form g- 1 (z) including but not limited to
Form g- 1 (z) and Form b mixtures, comprising
precipitating the initial forms in the manner set
forth in Table 13. According to one aspect, provided
herein are processes for producing rifaximin forms b,
a and mixtures of rifaximin a and b comprising
precipitating the initial forms in the manner set
forth in Tables 10 and 11. According to one aspect,
provided herein are processes for producing an e- dry
Form of rifaximin comprising precipitating the initial
rifaximin forms in the manner set forth in Table 16.
According to one aspect, provided herein are processes
for producing rifaximin form h and mixtures of
rifaximin forms h and g comprising precipitating the
initial rifaximin forms in the manner set forth in
Table 17. According to one aspect, provided herein are
processes for producing amorphous rifaximin comprising
precipitating the initial rifaximin forms in the
manner set forth in Table 18. According to one aspect,
provided herein are processes for producing Form z,
Form b-1, Form b-2, mixtures of Form a and Form b, and
Form z- 1 of rifaximin comprising precipitating the
initial forms in the manner set forth in Table 19.
According to one aspect, provided herein are processes
for producing Form a-dry, Form a, Form e-dry, Form h,
Form e-dry, Form z, Form g , amorphous Form, From g- 1
(z) and From b mixtures, Form z and Form g mixtures
and Form g and From h mixtures of rifaximin comprising
precipitating the initial forms in the manner set
forth in Tables 20 - 22. Provided herein, according to
one aspect are processes of producing a mesylate Form
of rifaximin comprising the conditions set forth in
Table 26. Provided herein, according to one aspect are
processes for producing Form i comprising the
conditions set forth in Table 27.Provided herein,
according to one aspect, are kits for treating a bowel
disorder in a subject, comprising one or more of a
Form z, Form h, Form a-dry, Form i, Form b-1, Form
b-2, Form e-dry, mesylate Form or amorphous forms of
rifaximin and instructions for use. Provided herein,
according to one aspect, are packaged compositions
comprising, a therapeutically effective amount of one
or more of a Form z, Form h, Form a-dry, Form i, Form
b-1, Form b-2, Form e-dry, mesylate Form or amorphous
forms of rifaximin and a pharmaceutically acceptable
carrier or diluent, wherein the composition is
formulated for treating 



a subject suffering from or susceptible to a bowel
disorder, and packaged with instructions to treat a
subject suffering from or susceptible to a bowel
disorder. In one aspect, a pharmaceutical composition
is presented, which comprises one or more of Form z,
Form h, Form a-dry, Form i, Form b-1, Form b-2, Form
e-dry, mesylate Form or amorphous forms of rifaximin
and a pharmaceutically acceptable carrier. In one
embodiment, the pharmaceutical composition further
comprises excipients. According to another embodiment,
the excipients are one or more of a diluting agent,
binding agent, lubricating agent, disintegrating
agent, coloring agent, flavoring agent or sweetening
agent. In another embodiment, the composition is
formulated for selected coated and uncoated tablets,
hard and soft gelatine capsules, sugar-coated pills,
lozenges, wafer sheets, pellets and powders in sealed
packets. In one embodiment, the composition is
formulated for topical use. Presented herein,
according to one aspect, are methods of treating,
preventing, or alleviating a bowel related disorder
comprising administering to a subject in need thereof
a cell infected with a virus with an effective amount
of one or more of a Form z, Form h, Form a- dry, Form
i, Form b-1, Form b-2, Form e-dry, mesylate Form or
amorphous forms of rifaximin. According to another
embodiment, wherein the bowel related disorder is one
or more of irritable bowel syndrome, travelers'
diarrhea, small intestinal bacterial overgrowth,
Crohn's disease, chronic pancreatitis, pancreatic
insufficiency, or colitis. Presented herein, according
to one aspect, are methods of assessing the efficacy
of a bowel related disorder treatment in a subject,
monitoring the progress of a subject being treatedfor
a bowel related disorder, or a method of selecting a
subject for treatment of a bowel disorder, comprising:
determining a pre-treatment level of bacterial
overgrowth; administering a therapeutically effective
amount of one or more of a Form z, Form h, Form a-dry,
Form i, Form b-1, Form b-2, Form e-dry, mesylate Form
or amorphous forms of rifaximin to the subject; and
determining a post-treatment level of bacterial
overgrowth after an initial period of treatment with
the one or more of Form z, Form h, Form a-dry, Form i,
Form b- 1, Form b-2, Form e-dry, mesylate Form or
amorphous forms of rifaximin. In one embodiment, the
modulation of the level of bacterial overgrowth
indicates efficacy of the treatment. In another
embodiment, a decrease in bacterial overgrowth
indicates that the treatment is efficacious. In
another embodiment, the modulation of the bacterial
overgrowth is an indication that the subject is likely
to have a favorable clinical response to the
treatment. Presented herein, according to one aspect,
are kits for treating a bowel disorder in a subject,
comprising one or more actions for use. Also presented
herein, according to one aspect are packaged
compositions comprising a therapeutically effective
amount of one or more of a Form z, Form h, Form a-dry,
Form i, Form b-1, Form b-2, Form e-dry, mesylate Form
or amorphous forms of rifaximin and a pharmaceutically
acceptable carrier or diluents, wherein the
composition is formulated for treating a subject
suffering from or susceptible to a bowel disorder, and
packaged with instructions to treat a subject
suffering from or susceptible to a bowel disorder.
Presented herein, is use of Form z of rifaximin as a
medicament. Also presented herein is the use of Form h
of rifaximin as a medicament. 



Also presented herein is the use of Form a-dry of
rifaximin as a medicament. Also presented herein is
the use of Form i of rifaximin as a medicament. Also
presented herein is the use of one or more amorphous
forms of rifaximin as a medicament. Also presented
herein is the use of Form b- 1 of rifaximin as a
medicament.Also presented herein is the use of Form
b-2 of rifaximin as a medicament. Also presented
herein is the use of Form e-dry of rifaximin as a
medicament. Also presented herein is the use of
mesylate Form of rifaximin as a medicament. Presented
herein, according to another aspect, are processes for
the production of one or more of a Form z, Form h,
Form a-dry, Form i, Form b-1, Form b-2, Form e-dry,
mesylate Form or amorphous forms of rifaximin.
Presented herein, according to another aspect, is a
Form g- 1 (z) comprising an XRPD pattern substantially
similar to Figure 1. Presented herein, according to
another aspect, is a Form z of rifaximin comprising an
XRPD pattern substantially similar to Figure 2.
Presented herein, according to another aspect, is a
Form h of rifaximin comprising an XRPD pattern
substantially similar to Figure 3. Presented herein,
according to another aspect, is a Form amorphous of
rifaximin comprising an XRPD pattern substantially
similar to Figure 4. Presented herein, according to
another aspect, is a Form amorphous of rifaximin
comprising a TGA and a DSC substantially similar to
Figure 5. Presented herein, according to another
aspect, is a Form z of rifaximin comprising an XRPD
pattern substantially similar to Figure 8. Presented
herein, according to another aspect, is a Form h of
rifaximin comprising an XRPD pattern substantially
similar to Figure 9. Presented herein, according to
another aspect, is a Form amorphous of rifaximin
comprising an XRPD pattern substantially similar to
Figure 10. Presented herein, according to another
aspect, is a Form i of rifaximin comprising an XRPD
pattern substantially similar to Figure 11. Presented
herein, according to another aspect, is a mesylate
Form of rifaximin comprising an XRPD pattern
substantially similar to Figure 15. Presented herein,
according to another aspect, is a Form amorphous of
rifaximin comprising a DSC substantially similar to
Figure 20.Presented herein, according to another
aspect, is a Form amorphous of rifaximin comprising a
cycling DSC substantially similar to Figure 21.
Presented herein, according to another aspect, is a
Form amorphous of rifaximin comprising a TG
substantially similar to Figure 22. Presented herein,
according to another aspect, is an amorphous Form of
rifaximin comprising a cycling DSC substantially
similar to Figure 24. Presented herein, according to
another aspect, is a Form amorphous of rifaximin
comprising a TG substantially similar to Figure 25.
Presented herein, according to another aspect, is a
Form amorphous of rifaximin comprising a cycling DSC
substantially similar to Figure 27. Presented herein,
according to another aspect, is a Form amorphous of
rifaximin comprising a TG substantially similar to
Figure 28. Presented herein, according to another
aspect, is a Form amorphous of rifaximin comprising a
modulated DSC substantially similar to Figure 29. 



Presented herein, according to another aspect, is a
Form amorphous of rifaximin comprising a modulated DSC
substantially similar to Figure 30. Presented herein,
according to another aspect, is a Form i comprising
thermal data substantially similar to Figure 31.
Presented herein, according to another aspect, is a
Form i comprising proton NMR spectrum substantially
similar to Figure 34. Presented herein, according to
another aspect, is a Form a dry comprising a TGA
and/or DSC substantially similar to Figure 37.
Presented herein, according to another aspect, is a
Form b- 1 of rifaximin comprising the XRPD
substantially similar Figure 38. Presented herein,
according to another aspect, is a Form b-2 of
rifaximin comprising the XRPD substantially similar
Figure 38. Presented herein, according to another
aspect, is a Form b-2 of rifaximin comprising aTGA
and/or DSC substantially similar to Figure
39.Presented herein, according to another aspect, is a
Form e-dry comprising a TGA and/or a DSC substantially
similar to Figure 40. Presented herein, according to
another aspect, is a Form e-dry comprising an XRPD
pattern substantially similar to Figure 41. Other
embodiment and aspects are disclosed infra. BRIEF
DESCRIPTION OF THE DRAWINGS Figure 1 is an exemplary
XRPD Pattern of Rifaximin Form g- 1 (z) . Figure 2 is
an exemplary XRPD Pattern of Rifaximin Form z. Figure
3 is an exemplary XRPD Pattern of Rifaximin Form h.
Figure 4 is an exemplary XRPD pattern of rifaximin
Form amorphous. Figure 5 shows an exemplary TGA and a
DSC of rifaximin form amorphous. Figure 6 shows an
exemplary MDSC of rifaximin form amorphous. Figure 7
depicts results of TGA and DSC of rifaximin Form b-2.
Figure 8 depicts an exemplary XRPD pattern of
rifaximin Form z. Figure 9 depicts an exemplary XRPD
pattern of rifaximin Form h. Figure 10 depicts an
exemplary XRPD pattern of rifaximin Form amorphous.
Figure 11 depicts an exemplary XRPD pattern of
rifaximin Form i. Figure 12 depicts an exemplary
background subtracted XRPD pattern of Rifaximin, Form
Iota. Figure 13 depicts list of observed peaks for
Rifaximin, Form Iota. Note that the peak labels are
meant as a visual aid. Consult Figure 14 for accurate
2Qpositions. Figure 14A depicts peaks for Rifaximin,
Form Iota and 14B depicts prominent peaks for
Rifaximin, Form Iota. Figure 15 depicts an XRPD
pattern for the mesylate Form of rifaximin. Figure 16
depicts an exemplary background subtracted XRPD
pattern of rifaximin mesylate salt, XRPD. Figure 17
depicts a list of observed peaks for rifaximin
mesylate salt. Note that the peak labels in this image
are meant as a visual aid. Consult Figure 18 for
accurate 2Qpositions.Figure 18A depicts observed peaks
for rifaximin mesylate salt and 18B depicts prominent
peaks for rifaximin mesylate salt. Figure 19 depicts
an exemplary XRPD overlay of rifaximin amorphous
attempts. Figure 20 depicts an exemplary DSC of
rifaximin, amorphous (crash precipitation from ethyl
acetate with heptane). 



Figure 2 1 depicts exemplary results of cycling DSC of
rifaximin, amorphous (crash precipitation from ethyl
acetate with heptane). Figure 22 depicts exemplary
results of TG of rifaximin, amorphous (crash
precipitation from ethyl acetate with heptane). Figure
23 depicts an exemplary XRPD overlay of rifaximin,
amorphous (top to bottom): amorphous (crash
precipitation from ethyl acetate with heptane) and
likely amorphous. Figure 24 depicts exemplary results
of cycling DSC of rifaximin, amorphous (lyophilization
in p-dioxane: water 1:1). Figure 25 depicts an
exemplary results of TG of rifaximin, amorphous
(lyophilization in p-dioxane: water 1:1). Figure 26
depicts an exemplary XRPD of Rifaximin, amorphous (top
to bottom): amorphous (lyophilization in p-dioxane:
water 1:1) and likely amorphous. Figure 27 depicts
exemplary results of cycling DSC of rifaximin,
amorphous (fast evaporation from acetone). Figure 28
depicts exemplary results of TG of rifaximin,
amorphous (fast evaporation from acetone). Figure 29
depicts exemplary results of modulated DSC of
rifaximin, amorphous (crash precipitation from ethyl
acetate with heptane). Figure 30 depicts exemplary
results of modulated DSC of rifaximin, amorphous
(crash precipitation from ethyl acetate with heptane).
Figure 3 1 depicts exemplary results of thermal data
for rifaximin, Form i. Figures 32A and 32B depict
exemplary results of hot stage microscopy of
rifaximin, Form i . Figure 33 depicts the result of
FT-IR spectrum of rifaximin, Form i.Figures 34A to E
depict exemplary results of proton NMR spectrum of
rifaximin, Form i. Figure 35 depicts exemplary
rifaximin - overlay of FT-IR spectra - expanded from
3730 to 2663 cm-1 of: First - Form a; Second - Form a
dry; Third - Form b; Fourth - Form g; Fifth - Form d;
Sixth - Form e; and Seventh - Form amorphous. Figure
36 depicts an exemplary XRPD pattern comparison of
Rifaximin form a dry (top), form a(middle), and form a
reference (bottom). Figure 37 depicts exemplary
results of TGA and DSC of Rifaximin Form adry. Figure
38 depicts the XRPD comparison of rifaximin Form b-1,
b-2, b and Reference Form b: (Top to Bottom) First -
Rifaximin Form b-1; Second - Rifaximin Form b-2; Third
- Rifaximin Form b; and Fourth - Rifaximin Reference
Form b (US Patent Application US 2005/0272754 Al).
Figure 39 depicts exemplary results of TGA and DSC of
Rifaximin form b-2. Figure 40 depicts the results of
TGA and DSC of Rifaximin form e-dry. Figure 4 1
depicts an exemplary comparison of XRPD Patterns of
Rifaximin Form e dry, and Reference Pattern e: (top to
bottom) First - Form e dry; Second - Form e; and Third
- Form e reference, European Patent Application No. 05
004 695.2, dated March 3, 2005. DETAILED DESCRIPTION
Embodiments of the invention relate to the discovery
of new polymorphic forms of rifaximin and the use of
those forms as antibiotics. In one embodiment the use
of Form z (Figures 1, 2, and 8), Form h (Figures 3 and
9), Form a-dry (Figures 35 - 37), Form i (Figures 11 -
14, 3 1 - 34), Form b- 1 (Figure and 38), Form b-2
(Figures 7, 38 and 39), Form e-dry (Figures 40 and
41), mesylate Form (Figures 15 - 18) or amorphous
forms (Figures 4 - 6, 10, 19 - 30, 



and 35) of the antibiotic known as Rifaximin (INN), in
the manufacture of medicinal preparations for the oral
or topical route is contemplated. Embodiments of the
invention also relate to administration of such
medicinal preparations to a subject in need of
treatment with antibiotics. Rifaximin is a compound of
the rifamycin class of antibiotics. Rifaximin is a
compound having the structure of Formula I :STACKABLE
COMMUNICATIONS SYSTEM HELD OF THE INVENTION [0001] The
present invention generally relates to modular
communications systems. BACKGROUND [0002] The
approaches described in this section could be pursued,
but are not necessarily approaches that have been
previously conceived or pursued. Therefore, unless
otherwise indicated herein, the approaches described
in this section are not prior art to this application
and are not admitted to be prior art by inclusion in
this section. [0003] As digital technology has become
an important part of many persons' lives, the need to
deliver this technology in more innovative and
convenient ways has become more and more necessary.
For example, televisions and methods to play content
on televisions have encompassed many innovative
changes throughout the years. From cathode ray tubes
to digital flat panel video displays, the video
cassette recorder to digital video recorders, the
changes in technologies have brought about many
changes to make viewing and playing content both more
convenient and pleasing to the viewer. For example,
wired connections made to a television set might be
numerous and can easily lead to confusion for the
consumer. A typical television setup might now have
two High- Definition Multimedia Interface ("HDMI")
interface connectors in order to connect a DVD player
and a satellite receiver, several component cable
connectors in order to connect high-definition devices
such as a DVR recorder, RCA cable connectors to
connect a video cassette recorder, and RF connectors
in order to connect an antenna or cable signals. The
number of different types of connections and wires
might lead to confusion and incorrect cabling by the
user. At best, the numerous wire connections are
difficult to keep in order and the resulting mess of
cables around the television set becomes an eyesore.
Thus, more convenient and user-friendly solutions have
become very important as television technology, and
the resulting new types of wires and connections,
becomes more advanced. [0004] These changes and
encompassing needs are not in any way limited to only
to televisions but may be seen in many different
technologies and venues such as, but not limited to,
with telephone systems, entertainment systems, mobile
communications, and computer systems. As technology
changes in general, there is a need to present the
technology in ways more convenient, user-friendly, and
elegant to the user.BRIEF DESCRIPTION OF THE DRAWINGS
[0005] The present invention is illustrated by way of
example, and not by way of limitation, in the figures
of the accompanying drawings and in which like
reference numerals refer to similar elements and in
which: [0006] FIG. 1 is a diagram that illustrates
examples of different module stacking methods,
according to an embodiment of the invention; [0007]
FIG. 2A and 2B is a diagram that illustrates an
example of connections made in a typical topology of
10/lOOBASE-TX and the same connection being made with
close proximity inductively coupled wireless
connections, according to an embodiment of the 



invention; [0008] FIG. 3A and 3B is a diagram that
illustrates an example of connections made in typical
topology of IOOOBASE-T and the same connection being
made with close proximity inductively coupled wireless
connections, according to an embodiment of the
invention; [0009] FIG. 4 is a picture that illustrates
a separable coupling transformer for use in close
proximity inductively coupled wireless Ethernet
pictured with the two halves of the transformer
separated, according to an embodiment of the
invention; [0010] FIG. 5 is a picture that illustrates
a separable coupling transformer for use in close
proximity inductively coupled wireless Ethernet
pictured with the two halves of the transformer
connected together, according to an embodiment of the
invention; [0011] FIG. 6 is a close-up picture that
illustrates a separable coupling transformer for use
in close proximity inductively coupled wireless
Ethernet, according to an embodiment of the invention;
[0012] FIG. 7 is a close-up picture that illustrates a
separable coupling transformer for use in close
proximity inductively coupled wireless Ethernet
implemented using C-shape cores, according to an
embodiment of the invention; [0013] FIG. 8 illustrates
connection points on a module and an interior view of
the module from a top view, according to an embodiment
of the invention; [0014] FIG. 9 illustrates a system
used in conjunction with a television entertainment
system, according to an embodiment of the invention;
[0015] FIG. 10 illustrates a reconfigurable audio
system used in conjunction with a stackable
communications system, according to an embodiment of
the invention; and [0016] FIG. 11 is a block diagram
of a system on which embodiments of the invention may
be implemented.DETAILED DESCRIPTION [0017] An
apparatus and methods in which to implement stackable
and modular communications systems are described. In
the following description, for the purposes of
explanation, numerous specific details are set forth
in order to provide a thorough understanding of the
present invention. It will be apparent, however, to
one skilled in the art that the present invention may
be practiced without these specific details. In other
instances, well-known structures and devices are shown
in block diagram form in order to avoid unnecessarily
obscuring the present invention. [0018] Embodiments
are described herein according to the following
outline: 1.0 General Overview 2.0 Modular and
Stackable Communications Systems 2.1 Interconnection
between the Modules 2.1.1 Close Proximity Inductively
Coupled Wireless Ethernet Connections 2.1.2 Close
Proximity Capacitive Coupled Wireless Ethernet
Connections 2.1.3 Optical Connections 2.1.4 Physical
Connections 2.1.5 Close Proximity Connections
Placement within a Module and Network Topology within
the set of Modules 2.2 Interconnection and Control of
Power between Modules 



2.3 Other Interconnection Configurations 2.4
Reconfigurable Audio System 3.0 Extensions and
Alternatives 4.0 Implementation Mechanisms 5.0
Examples 1.0 GENERAL OVERVIEW [0019] The needs
identified in the foregoing Background, and other
needs and objects that will become apparent for the
following description, are achieved in the present
invention, which comprises different methods and
apparatuses in which to implement modular and
stackable communications systems. [0020] As technology
systems have become more and more sophisticated, the
ability to customize a system for an individual
presents many possibilities. In an
embodiment,customizing a system for an individual is
accomplished by modularizing particular features of
the system. For example, in a television entertainment
system, rather than providing a single box that
contains a digital video recorder, a cable television
decoder, a video cassette recorder, a sound processor,
storage expansion, and some other feature for a
television, a manufacturer might modularize each of
the features so that a user may purchase only features
that he or she wishes. In one example, a user might
not have any need for a cable television decoder as
the user does not subscribe to the cable television
service or is unable to obtain the service at his or
her particular residence. In another example, a video
cassette recorder is not required as the user does not
own any video cassette tapes. In an embodiment, a user
purchases modules having particular features that he
or she wishes to use and combines the modules to
create a personalized system. Modularizing negates the
need to purchase a more expensive device that includes
many features that the user may never use. In
addition, the multi-featured device is often not
upgradeable and necessitates purchasing an entirely
new device should the user wish a feature or
technology that is developed a short time after
purchase. [0021] In addition, many traditional
components, such as, but not limited to, DVR, cable
set top, DVD player, IP set top, etc. have redundant
functions that are common to each of the components.
For example, more than one component might include a
power supply, MPEG decoder, video sealer, video post
processor, deinterlacer, or audio decoder, etc. In an
embodiment, rather than duplicating each of these
redundant features in separate components, common
functions are implemented once in an individual
module. The individual module may be a base module
that is common to each stackable communications system
or may be a module that has a particular feature and
requires another function in order to operate
correctly. [0022] For example, a user might add
modules to the stack such as a DVR tuner input module,
cable decoder tuner input section module, and/or DVD
disk loader, etc. Under this circumstance, the modules
send media content data, control signals, and
configuration data through a high bandwidth network
backbone that interconnects the modules. With this
system, display control and playback of content may be
controlled using a single remote control and user
interface, simplifying the user experience. Redundancy
is reduced and many video/audio cables may be
eliminated to simplify user setup. Modularizing also
allows a user to upgrade particular features of a
system more efficiently and cheaply. [0023] In another
embodiment, the modular system may be applied to
television, settop 



boxes, or to one of the modules in a stackable
communication system. For example, areconfigurable
input/output panel may be implemented on a television
system. Small input/output modules might be stacked
vertically on the back of a set top box module of a
television to add additional input/output and/or
networking capabilities. [0024] Modularizing in order
to create a system is not limited to
television-related technologies but may be applied to
any technology that is capable of being modularized
into different and separable parts. Some of these
technologies may include, but are not limited to,
telephone technologies, mobile entertainment
technologies, computer networks, computer
technologies, etc. 2.0 MODULAR AND STACKABLE
COMMUNICATIONS SYSTEMS [0025] There are many ways in
which to combine modularized features into a system.
In an embodiment, each module comprises a separate
chassis, for example, a rectangular box, with each
module able to be stacked vertically on top of other
modules. In this embodiment, each module has identical
width and length dimensions so that each module may be
stacked on any other module. The height of each module
may vary depending upon the technical feature of the
module. In another embodiment, all dimensions of each
module may be identical to all other modules. In yet
another embodiment, each module has a particular shape
that when combined with other modules, creates a new
design. For example, each succeeding module that is
placed higher than a particular module may be smaller
in dimension than modules below the particular module
such that when placed together, a shape substantially
similar to a pyramid is formed. In another embodiment,
the shape and size of each module is different but is
configured in such a way as to enable each module to
be stacked on any other module with close proximity.
In this sense, the module may take any type of shape
or size, but each module must be able to be correctly
stacked and oriented with any other module. [0026] In
an embodiment, the order of the stacked modules does
not matter and any module may be stacked on any other
module. In another embodiment, modules are stacked in
a particular order. Stacking the modules in a
particular order may be for a variety of reasons. For
example, some modules might be heavier and larger than
others due to the feature offered by the module. The
largest module might be a DVR player with an extremely
large hard drive in order to be able to store a large
amount of content. Thus, in the stacking scheme, the
DVR module would always be placed in the bottom of the
stack. Other modules may always be smaller and lighter
and are hence placed higher in the vertical stack. The
actual size of the module and the placement of the
module may vary from implementation to implementation.
As another example, modules that requiremore power
might be located closer to the base module in order to
ensure that adequate power is received. [0027] In an
embodiment, each module is stacked horizontally next
to other modules substantially similar to how books
are stacked next to each other on a bookshelf. In an
embodiment, the height of each module stacked
horizontally is substantially of equal size and the
depth and width of each module may vary depending upon
the feature presented by the module. For example, a
particular module may be constrained by the
electronics within the particular module and thus
might need to be thicker than most other modules. In
another embodiment, each module stacked horizontally
is not of equal size but is configured in shape such
as to be able to place each module in approximately
close proximity to other modules stacked horizontally.
The external features of the modules may be designed
to mimic actual books. 



[0028] In another embodiment, modules are stacked
horizontally and also placed horizontally next to each
other such that the side wall of each module touches
the side wall of neighboring modules. In yet another
embodiment, combinations of stacking configurations
are used. For example, a vertically stacked set of
modules may be placed next to another vertically
stacked set of modules such that the side walls of one
set of modules is flush with the side walls of the
other set of modules. This combination of vertical
stacking and horizontal placement allows
inter-communication between all of the modules
present. Each module has the capability to detect the
orientation of any modules directly connected to it.
This may be accomplished by the module detecting a
connection with another module via a bottom, side,
top, or rear surface connection. [0029] Fig. 1
displays some possible embodiments of the stack of
modules. Stack 100 shows modules being stacked
vertically on top of each other. This particular stack
shows that each module is of identical height and
width as other modules in the stack. Stack 102 is
another vertical stack of modules, but this stack
displays modules of varying height and width. Note
that the depth may also vary for the stacks of modules
and are not shown in the illustrations. Stack 104
displays a stack of modules placed horizontally next
to each other substantially similar to how books are
stacked next to each other on a bookshelf. In the
particular embodiment of stack 104, each of the
modules has identical heights and widths. Stack 106
also shows modules placed horizontally next to each
other but the heights and widths of each of the
modules vary. In stack 108, modules are placed in a
horizontal configuration with other modules also
placed horizontally next to the module. Stack 110
displays two sets of modules stacked vertically on top
of each other.One set of modules is placed
horizontally next to the other set of modules such
that each module may be in communication with all
other modules. [0030] In an embodiment, in order to
ensure proper alignment of the modules adjacent to one
another, magnets are located at a particular point on
the module. When two adjacent modules are properly
aligned, the magnets are attracted to each other and
maintain correct alignment of the modules. If the
adjacent modules are incorrectly aligned, the magnets
repel each other and do not allow the user to position
the modules in the incorrect position. 2.1
INTERCONNECTION BETWEEN THE MODULES [0031] The modules
are enabled to communicate data and power with other
connected modules. In an embodiment, the presence of
physical cabling is eliminated as much as possible
between the modules. In all other respects, a high
bandwidth data and power connection is maintained
between the modules. [0032] In an embodiment, the
modules are connected via Ethernet connection.
Ethernet networks are a very robust and reliable data
interconnection method and are typically connected via
twisted pair cables. Power transmission may also be
implemented over an Ethernet connection further
limiting the number of physical connections required
between each module. A twisted pair cable may be, for
example, a Cat 5e unshielded twisted pair cable,
however any type of connection cable may be used that
transmits the signal from one connection to the other
connection. [0033] In a typical Ethernet connection
using twisted pair cable, the cable connects two
devices together. Each end of the cable connects to a
media interface connector. In each device, the media
interface connector is associated with an isolation
transformer. A common mode choke also may be present,
depending upon the implementation. Both the 



isolation transformer and common mode choke, if
present, help maintain the signal across the Ethernet
network. Isolation transformers block transmission of
DC signals from one circuit to the other, but allow AC
signals to pass through. Common mode chokes reduce
common mode noise from either being transmitted onto
the cable connecting the devices and reduces noise
picked up on the cable from making its way to the
receiver and transmitter circuitry of the connected
devices. [0034] A transformer is a device that
transfers electrical energy from one circuit to
another through inductively coupled electrical
conductors. Inductive coupling refers to the transfer
of energy from one circuit component to another
through a shared magnetic field. A change in current
flow through the primary windings induces current flow
in thesecondary windings. The two devices may be
physically contained in a single unit such as in the
two sides of a transformer. The transformer is based
on the principle that an electric current produces a
magnetic field and that a changing magnetic field
within a coil of wire induces a voltage across the
ends of the coil, called electromagnetic induction. By
changing the current in the primary coil, the strength
of the magnetic field from the primary coil changes.
Because the changing magnetic field extends into the
secondary coil, a voltage is induced across the
secondary coil, thereby transmitting a signal. The
signal in the Ethernet connection travels from the
media interface connector and then through the
isolation transformer and the common mode choke, if
present. The signal then travels to a communications
chip that is able to receive or transmit signals over
the network. 2.1.1 CLOSE PROXIMITY INDUCTIVELY COUPLED
WIRELESS ETHERNET [0035] In an embodiment, rather than
using twisted pair cable in order to effect the
connection of the two separate devices, the media
interface connector is bypassed and a connection is
formed via a separable coupling transformer. The
separable coupling transformer takes the place of the
isolation transformers in the Ethernet connected
device. In an embodiment, the separable coupling
transformer is broken into two halves, where one half
of the transformer is mounted in the side of each
device in the communications link. When the two halves
of the separable coupling transformer are placed in
close proximity to each other, the transformer is able
to transmit signals from one module or device to the
other module or device using electromagnetic
induction. The signal may be bi-directional between
the modules. The ability of the isolation transformer
to isolate DC signals is maintained with the
transformer employed in the embodiment. However, the
requirement for an isolation transformer to isolate
the electronics from large voltages induced on the
cable from lightning, electrical noise, etc. is not
needed because the cable is no longer used. [0036] In
an embodiment, two close-proximity, inductively
coupled connections are used to form a 10/lOOBase-TX
connection. In another embodiment, four
close-proximity, inductively coupled connections are
used to form a 1000BASE-T connection. The number of
connections may vary depending upon the networking
standard used and the throughput sought in the
connection. In an embodiment, if there is more than
one closeproximity, inductively coupled connection
between modules, then the close-proximity, inductively
coupled connections are placed at a minimum distance
apart such that crossinduction between the connections
are decreased. Placing connections a minimumdistance
apart minimizes the probability that a signal made by
a close-proximity, inductively coupled connection is
impaired from cross-induction from adjoining
inductively coupled connections. 



[0037] An illustration of an Ethernet connection based
upon 10/lOOBase-TX Topology that carries network
traffic at the nominal rate of either 10 Mbit/s or 100
Mbit/s and a wireless connection according to an
embodiment of the invention and 10/lOOBase- TX
Topology is shown in Figs. 2A and 2B. Fig. 2A
illustrates the typical topology for a 10/lOOBase-TX
connection 200 using twisted pair cable from Station A
202 to Station B 230. Going from left to right which
is the flow of network traffic with the connection
located at the topmost of Fig. 2A, the transmitter 204
in Station A 202 is connected to an isolation
transformer 206A and a common mode choke ("CMC") 208A.
The CMC 208A is connected to the media interface
connector 210A of Station A 202. A twisted pair cable
212A connects the media interface connector 210A of
Station A 202 to the media interface connector 232A of
Station B 230. In Station B 230, the media interface
connector 232A is connected to the isolation
transformer 234A, the CMC 236A, and finally the
receiver 238. The other connection illustrated with
Station A 202 and Station B 230 shows a connection
with traffic flow in the opposite direction with a
transmitter 240 at Station B 230 and a receiver 214 at
Station A 202. From the transmitter at Station B, the
network traffic then flows to the isolation
transformer 234B, the CMC 236B, and then the media
interface connector 232B of Station B 230. After
crossing the twisted pair media 212B, traffic flows to
Station A 202 first to the media interface connector
210B, the isolation transformer 206B, the CMC 208B,
and finally the receiver 214. [0038] Fig. 2B
illustrates an Ethernet connection between Station A
and Station B that displays a topology based on
10/lOOBase-TX that uses close proximity inductively
coupled wireless connections 250. As shown in Fig. 2B,
in place of the isolation transformer and twisted pair
media that is seen in the traditional 10/lOOBase-TX
topology, is a separable coupling transformer that is
aligned to connect Station A 252 and Station B 270.
The media interface connector is no longer required in
this connection but the CMC may still be present.
Also, note that a connection is made for each
direction of data. Data moves from transmitter 253 in
Station A 252 to the CMC 254A and then the separable
coupling transformer 256A of Station A 252. The signal
passes to the separable coupling transformer 272A of
station B 270, the CMC 274A, and finally the receiver
276. For the other connection shown in the lower
section of the illustration, data transfers from the
Station B 270 transmitter 278, then to the CMC 274B,
and then the separable couplingtransformer 272B on the
Station B side. The data then passes to separable
coupling transformer 256B of Station A 252, to the CMC
254B and then the receiver 258. [0039] An illustration
of an Ethernet connection based upon IOOOBASE-T
Topology that carries network traffic at the nominal
rate of 1000 Mbit/s half duplex and 2000 Mbit/s full
duplex and a wireless connection according to an
embodiment of the invention and 1000BASE-T Topology is
shown in Figs. 3A and 3B. Fig. 3A illustrates the
typical topology for a 1000BASE-T connection 300 using
twisted pair cable from Station A 302 to Station B
320. The flow of network traffic is bi-directionally
and may be concurrent because, among other things,
each station employs a hybrid transmitter receiver
capable of both sending and receiving with echo
cancellation. Going from left to right, the hybrid
transmitter/receiver 304 in Station A 302 is connected
to a CMC 306, and then an isolation transformer 308.
The isolation transformer 308 is connected to the
media interface connector 310 of Station A 302. A
twisted pair cable 312 connects the media interface
connector 310 of Station A 302 to the media interface
connector 322 of Station B 320. In Station B 320, the
media interface connector 322 is connected to the
isolation 



transformer 324, the CMC 326, and finally the receiver
328. The other connections in Fig. 3A are not
illustrated with Station A and Station B but are
merely duplicated four times, one per twisted pair
connection. [0040] Fig. 3B illustrates an Ethernet
connection between Station A and Station B that
displays a topology based on 1000BASE-T topology that
uses close proximity inductively coupled wireless
connections 350. As shown in Fig. 3B, in place of the
isolation transformer and twisted pair media that are
seen in the traditional 1000BASE-T topology, is a
separable coupling transformer that is aligned to
connect Station A 352 and Station B 370. The media
interface connector is no longer required in this
connection but the CMC is still present. Also, note
that there are four separate connections made. Data
moves from the hybrid transmitter/receiver 354 in
Station A 352 to the CMC 356 and then the separable
coupling transformer 358 of Station A 352. The signal
passes to the separable coupling transformer 372 of
station B 370, the CMC 374, and finally the hybrid
transmitter/receiver 376. The other connections in
Fig. 3B are not illustrated with Station A and Station
B but are merely duplicated four times. [0041] A
connection via a close-proximity inductively coupled
transformer via Ethernet presents many advantages over
existing radio frequency based wireless connections
such as Wi-Fi, ultra wideband, and any other radio
frequency wireless connections. First and foremost,
using an Ethernet connection allows one to leverage
the existing infrastructure that exists for Ethernet.
For example, many devices alreadycontain Ethernet
based networking chips and thus no further changes
must be made to the Ethernet signaling portion of the
device other than modifications to the transformer and
elimination of physical media connectors. RF
technologies such as Wi-Fi are also more expensive and
present difficulties that may be encountered from
interference of devices that share a similar frequency
and additional regulations by the FCC. [0042] In an
embodiment, when the two sides of the separable
coupling transformer are placed in close proximity to
each other in the correct orientation, the magnetic
flux generated and transferred between the
transformers makes an inductive connection. The
separable coupling transformer is only able to create
an inductive connection of a correct phase if the two
halves of the transformer on each module are oriented
correctly with respect to each other. The two
transformer halves also need to be within a certain
distance from each other in order for the magnetic
field to be efficiently coupled between transformer
halves. In an embodiment, the correct alignment and
orientation is ensured by placing magnets in each
module or device so that when any two modules or
devices are stacked together or placed in close
proximity to each other, the two modules are pulled
tightly together minimizing the air gap and forced to
be in the correct orientation. The north and south
polls of the magnets are arranged such that the
modules can only be stacked in the correct
orientation, otherwise the magnets repel. [0043] In
another embodiment, the correct alignment and
orientation of the modules is ensured by placing a
marker or design on each of the modules or devices.
The marker or design placed on the modules or device
may comprise two halves, for example a protrusion on
one module and a corresponding indentation on another
module or two halves of a logo. When the two modules
are placed in correct orientation with each other in
order to complete the marker or design, the
transformers in the modules are also in the correct
orientation to create a wireless Ethernet connection.
In another embodiment, an encompassing design is
placed across a number of devices or modules. When the
devices 



or modules are placed in the correct orientation, the
design may be completed across all of the devices or
modules. [0044] As used herein, the term "air gap" is
defined as the amount of distance between the two
separable coupling transformers located within the
modules or devices that are stacked together. In an
embodiment, the size of the air gap between the two
connecting separable coupling transformers is within a
maximum limit that is allowable in order to transmit a
signal of a specified quality between the separable
coupling transformers. In an embodiment, the size of
the air gap may vary from implementation to
implementation. The maximum permissible size of the
air gap may vary due to a varietyof factors,
including, but not limited to, the number of windings
on the transformer, the size of the conductors used in
the windings, the shape of the core used for the
separable coupling transformer, the core material used
in the separable coupling transformer, or any other
factor that may affect the size of the air gap between
the two halves of the separable coupling transformer.
[0045] In an embodiment, the number of windings on
each separable coupling transformer half are
symmetric. In another embodiment, the number of
windings on each separable coupling transformer half
are not symmetric and varies for each separable
coupling transformer pair. In an embodiment, the shape
of the core of the separable coupling transformer may
vary, and can include, but may not be limited to,
C-shaped, Eshaped, U-shaped, donut, or rectangular. In
an embodiment, the materials used in the separable
coupling transformer may comprise any material that
allows inductive coupling, including, but not limited
to ferrite, powdered iron, cobalt, or nickel iron. In
an embodiment, the number of windings on the separable
coupling transformers may vary depending upon the
shape and material used for the transformer. In an
embodiment, the type and material of the separable
coupling transformer may vary depending upon the power
source of the transmitter being from the center tap of
the transformer. [0046] Figs. 4-7 show actual pictures
of working models of the transformers used in close
proximity inductively coupled wireless Ethernet. Fig.
4 illustrates a picture of the two separable coupling
transformers that may be used for close proximity
inductively coupled wireless Ethernet shown separately
and not connected together. Element 400 shows one half
of the two separable coupling transformers and element
402 displays the other half. Fig. 5 illustrates a
picture of the two separable coupling transformers
that may be used for close proximity inductively
coupled wireless Ethernet shown held together. The two
separable coupling transformers 500 and 504 are shown
held together. The paper held between the two
transformers displays the air gap 502. Fig. 6
illustrates a picture of the two separable coupling
transformers 600 and 602 that may be used for close
proximity inductively coupled wireless Ethernet shown
close up. Fig. 7 illustrates a picture of the two
separable coupling transformers 700 and 702 that may
be used for close proximity inductively coupled
wireless Ethernet showing a close up of a C-shaped
transformer from a top view. [0047] In an embodiment,
in order to determine whether another module or device
may be present with an adjacent transformer, the
separable coupling transformer in the device or module
sends a signal pulse, or chirp. The chirp is active
whether or not an adjacent transformer is present and
results in a magnetic field emitted by the
separablecoupling transformer. In an embodiment, to
limit the radiated emissions caused by the magnetic
field, a small amount of paramagnetic material may be
placed next to the separable coupling transformer
providing a return flux path for the magnetic field
emitted 



by the chip. The small amount of paramagnetic material
may be ferrite, such as the material that may be used
to make a transformer, or any other material capable
of acting as a return to the magnetic field emitted.
In an embodiment, the small amount of paramagnetic
material is placed at a distance that is larger than
the air gap distance between the transformer halves.
The increased distance ensures that the small amount
of material does not affect the signal sent between
the adjacent modules. [0048] In an embodiment, rather
than sending a periodic signal to discover the
presents of adjacent transformers, the transmitting
transformer is activated in a module through another
connection made between modules. For example, a power
connection between modules might indicate that a
module has been placed next to another module, and
that the transformer should be activated in order to
create the close-proximity inductively coupled
wireless Ethernet connection. [0049] In an embodiment,
using close-proximity, inductively coupled
connections, modules may also be connected to other
devices. Rather than only being connected to other
similar modules, devices, such as a television may be
modified to also be able to connect to other devices
or modules using close-proximity, inductively coupled
connections. The television might have a compartment
or other area specially created to accept modules so
that a DVR or cable set top box may be connected
unobtrusively and conveniently. 2.1.2 CLOSE PROXIMITY
CAPACITIVE COUPLED WIRELESS CONNECTIONS [0050] In an
embodiment, close-proximity wireless connections are
also made through capacitive coupled connections. For
example, Serial Advanced Technology Attachment
("SATA") connections use capacitive coupling to allow
for the DC offset of signals. In capacitive coupling,
a pair of plates, with one plate in one module and
another plate in another module, are placed in close
proximity in order to form a small capacitor that is
able to transmit high speed electrical signals from
one module to the other module. A detailed description
of capacitive coupled connections may be found in "IBM
Intelligent Bricks Project- Petabytes and Beyond"
byW.W. Wilcke et al. (IBM Journal of Research and
Development, Vol. 50, No. 2/3, March/May 2006, pp.
181-197), that is incorporated herein by
reference.2.1.3 OPTICAL CONNECTIONS [0051] Data may
also be transferred between the modules using optical
transmission, such as that used with optical audio
data. In an embodiment, optical transmitters are
placed in modules with an adjacent light pipe. As long
as the optical transmissions are correctly aligned
(and allow a line of sight to transfer data from one
module to another module), an optical connection is
made between adjacent modules. In order to connect
multiple modules, light pipes are placed going both up
and down the stack of modules. 2.1.4 PHYSICAL
CONNECTIONS [0052] In an embodiment, physical
connections connect adjacent modules in order to allow
data transmission between modules. Physical
connections refers to any type of connection wherein a
physical connection is made between modules. For
example, pogo pins may be used. Pogo pins refer to a
slender cylinder containing spring-loaded pins. The
spring loaded pins connect to another metallic
connection point to secure a connection between the
two devices. Pogo pins may be seen, for example, in
cellular phones where metallic contacts connect the
battery to the cellular phone. Any other type of
structure capable to performing a connection between
devices may also be used to 



effect a close-proximity physical connection. 2.1.5
CLOSE PROXIMITY CONNECTIONS PLACEMENT WITHIN A MODULE
AND NETWORK TOPOLOGY WITHIN THE SET OF MODULES [0053]
In an embodiment, close proximity connections are
placed on each side of a module. Thus, in a
traditional rectangular or square module, there would
be a total of six separate connectors. The number of
connectors may vary depending upon the shape of the
module. This is shown in Fig. 8. In Fig. 8, two views
of a module are shown with close proximity
connections. In module 800, a three-dimensional
illustration is shown of the front of a module. On
each side of the module that is visible, close
proximity connections 802, 804, and 806 are present.
The connections are in the interior of the module and
thus are not visible from the outside of the module.
However, depending upon the implementation, the design
of the module may be such that marks are made on the
exterior of the module to display to users the
placement of each close proximity connection. [0054]
In another embodiment, close proximity connections are
placed only on particular sides of a module. For
example, modules may be designed to only be stackedin
a particular design, e.g. vertical stacking, etc, and
thus connectors only need to be placed in locations
where other neighboring modules would be stacked.
[0055] In a set of modules, each node of the network
starts and ends with each adjacent module. Thus each
module comprises a network switch or router and this
is shown in module 810. In module 810, a top-view
illustration is shown that shows the interior of a
square module. In this particular embodiment,
close-proximity connectors are shown as elements 814,
816, 818, and 820 against each side of the module.
Connecting each close-proximity connectors is element
812. Element 812 is a switch or router that makes the
node of the network and controls the flow of data from
the connection in one module to another module. For
example, in the case where three modules are stacked
vertically on top of each other, the bottom module
might wish to communicate with the top module. Under
this circumstance, the bottom module uses the switch
and transfers data through the middle module to
communicate with the top module. [0056] In a set of
modules, each module also has a unique IP address
within the network. In an embodiment, in order to
efficiently allocate IP addresses for the network to
each of the modules, a base module of the set of
modules has a DHCP server so that IP addresses are
assigned to modules dynamically. In an embodiment, IP
addresses are assigned based upon the functionality of
the particular module. In the circumstance where base
modules contain the DHCP server, each set of modules
must contain a base module that has a DHCP server. By
including the DHCP server within the modules
themselves, there is no requirement that the modular
communications system needs to be connected to a
separate network. In another embodiment, the set of
modules are connected to a network that has a DHCP
server. Thus, no base module with a DHCP server is
necessary. Upon connection of a module to the network,
the DHCP server assigns an IP address based upon the
functionality of the module. This allows the modules
to communicate with an existing home network. [0057]
In an embodiment, particular modules with a particular
function contain a DHCP server. In the circumstance
where more than one module has a DHCP server, then the
modules with DHCP servers negotiate with each other in
order to determine which 



module with a DHCP server should assign addresses.
[0058] In another embodiment, each module available to
users are pre-assigned an IP address so that dynamic
assignments are unnecessary. IP addresses may be
pre-assigned based on feature. For examples, a group
of IP addresses are reserved for modules that perform
DVR functions, another group of IP addresses are
reserved for modules thatperform cable-set top
functions, etc. In the case where IP addresses are
pre-assigned to modules, the pre-assigned IP address
may be later changed by another server or the user in
order to remove any IP address conflicts. In another
embodiment, an arbitration occurs where IP collisions
occur because of a conflict of IP addresses and the IP
addresses are updated and resolved to remove the
conflict. 2.2 INTERCONNECTION AND CONTROL OFPOWER
BETWEEN THE MODULES [0059] The modules are also
interconnected to share power between each module. As
one goal of modular design of the communications
modules is to remove as much cabling as possible, a
single power cable may be used to power all of the
modules connected. [0060] In an embodiment, power
management in the stack is implemented in a
distributed fashion with replicated functions in each
module. In an embodiment, each module within the stack
contains a small (low power) controller chip, a power
switch, and a few discrete components. The base module
of the stack also includes components to determine the
power rating of an integrated power supply or external
power brick (converter to a wall outlet) is connected
to the base module. [0061] In an embodiment, the power
controller chip within each module has two independent
serial links. One serial link communicates with the
power controller in the module located above the
module and another serial link communicates with the
power controller in the module located below. Either
or both serial links may be disabled if a module is
not present either above or below the module. In an
embodiment, the power controller is the master of the
link to the module above and a slave to the module
below. In other embodiments, the power controller may
be a slave to the module above and a master to the
module below. This is for horizontal alignments of
stacks of modules. Master/slave configurations may
also be implemented left to right or right to left for
horizontal configurations of modules. [0062] In yet
other embodiments, particular modules are given
preference to be the master. For example, a module
that performs a display function might be given
priority over all other modules because the display
function is paramount to the function of the entire
set of modules. Under this circumstance, other modules
might be given lower priorities. Thus, placement is
not the determinant of which module is master and
which module is slave, but rather the priority
assigned to the module is the determinant.[0063] In
order to control the amount to power that flows
through the set of modules, the power required for
each particular module should be known and recorded.
In an embodiment, each module transmits data that
states the amount of power required for that
particular module. This information may be transmitted
by the module by any known data transmission methods.
The data transmission may be through physical contacts
or pins that connect the modules together. In other
embodiments, magnets that are also used to align the
modules properly may be used to help transmit power,
and power information between modules. [0064] In an
embodiment, the power controller also detects when a
particular module is installed or removed. Depending
upon the implementation, the detection may be 



limited to detecting when the module immediately above
the particular module is installed or removed. In
other implementations, the power controller is able to
detect when any of the plurality of the set of modules
has been removed and when a new module has been
installed. [0065] In an example, a stack of modules is
initially comprised of two modules, a base module "X"
and a second module "Y." A third module "Z" is then
added to the stack of modules. Upon powering up of the
base module, the power controller chip of the base
module "X" identifies the power brick that connects to
the wall outlet in order to determine the total
available power for the stack. The power controller
chip of the base module "X" then reads a set of
strapping pins to determine the power required for the
base. The controller subtracts the base power from the
brick power to find the remaining available power for
all other modules on the stack and stores the result.
[0066] The power controller chip in base module "X"
then detects whether a module is installed immediately
above. In this particular case, the module "Y" is
located immediately above module "X". A low voltage
source is provided through the physical connection
between modules "X," "Y," and "Z" ("XYZ interconnect")
to power just the power controller in the "Y" module,
and does not power the entire module. The power
controller in module "X" then queries the power
controller in module "Y" to determine the power
requirements of module "Y". The power controller in
module "Y" responds to the query by determining the
module power requirements, such as by strapping pins,
and then transmitting that information back to module
"X". [0067] The controller in module "X" subtracts the
power required by the "Y" module from the remaining
available power to the stack of modules. If the result
is greater then zero (and thus, adequate power is
available) the controller in module "X" enables the
power switch and supplies bulk power to the "Y" module
through the XYZ interconnect.The "X" power controller
then writes the result into a register in the "Y"
power controller, which is the remaining available
power for all modules stacked above module "Y." Should
not enough power be available for an adjacent module,
the newly-installed module is not powered up and an
error is returned to the base module. This sequence
continues up the stack, with each successive module
determining the power needed by the module above and
powering the module only if sufficient power is
available. This poweron method is inherently sequenced
which reduces the likelihood of power-on surges and
reduces the cost of some components in the modules.
[0068] When module "Z" is added to the stack, the "Y"
power controller detects the new module and supplies
low voltage power to the "Z" controller. The "Y" power
controller then queries the "Z" power controller for
the power requirements of module "Z." The required
power is subtracted from the remaining available power
located with module "Y". The "Y" controller enables
the power switch for module "Z" and then the remaining
available power is stored in the "Z" power controller.
[0069] Different steps are taken upon removal of a
module. If the "Z" module is removed, then the "Y"
power controller detects the start of the removal of
the "Z" module before the power contacts disengage.
The "Y" power controller disables the power switch for
module "Z" and the energy stored in the "Z" module's
bulk power is dumped into a load before the power
contacts are broken, reducing the occurrence of any
energy arcs across the XYZ interconnect power
contacts. Bulk power is thus, never exposed on the XYZ
interconnect, and the power supply may not be
overloaded with the addition of 



too many modules (since additional modules that
overload the power supply do not power on) making the
stack safer. [0070] By limiting communication to only
connected modules next to each other, physical
connections and the complexity of the stack of modules
is reduced. Also, by each module storing the module's
power requirements and available power for other
modules, other modules (or groups of modules) may be
added or removed without affecting the power state of
existing modules. This form of powering allows a
system to be deployed that does not have knowledge of
future module power requirements and adds flexibility
as an external brick power supply may be increased to
support new modules without affecting existing modules
power design. [0071] In module detection, two contacts
on the interconnection between modules may be used for
communication between power controllers in adjacent
modules. One contact supplies low voltage (current
limited) power from the lower model to the controller
chip in the upper module. A second contact provides a
point-to-point serialcommunications link that also
serves as a detection mechanism when a module is added
or removed. [0072] The interconnection between modules
may be a physical connection in the form of pogo pins.
Pogo pins usually take the form of a slender cylinder
containing sharp, spring-loaded pins and a mating
electrically conductive surface. Pressed between two
modules, the spring loaded pins make secure contact
with mating conductive surfaces that provide
electrical connections between the two modules. For
module detection, the two pogo pins that are used for
controller chip power and the serial link may be
shorter then all other pogo pins. By making these pins
shorter, this ensures that the connection for
controller power and the serial link make contact last
when a module is added, and break contact first when a
module is removed. The two pins may be located on
opposite sides of the interconnection at a diagonal
from each other. [0073] In another embodiment, power
is interconnected through the feet of each of the
modules. A connection is made at the top of the module
where the feet of an adjacent module are placed. The
power connection, placed in this way, appears
wireless. The connection may be made of any material
that is able to conduct power from one module to the
next module, such as, but not limited to, stainless
steel or gold plated metals. In an embodiment, the
connections themselves must have additional
protections to avoid a short-circuit or safety
hazards. This may include, but is not limited to,
physical protections such as a cover protecting the
connection area, or the application of power to
contacts only when a module has been detected to be
adjacent. [0074] In an embodiment, power is
interconnected through a close proximity
electromagnetic induction. By removing entirely all
aspects of interconnection visible from the outside of
the module, the connection stays protected and the
possibility of a short-circuit is greatly reduced. 2.3
OTHER INTERCONNECTION CONFIGURATIONS [0075] In an
embodiment, a network switch or router is placed in
close distance to where the modules are placed, such
as on a table, bookshelf, etc. From the network switch
or router, each component of a communications system
is interconnected with other components of a
communications system. An embodiment of this may be
seen in Fig. 9. In Fig. 9, the entertainment system
comprises a television set 902, modules 904 and 906,
and router 910. The router 910 connects the television
set 902 and the modules 



904 and 906. In the diagram, a point-to-point
connection is shown from the router 910 to each of the
components. The router 910 has a plurality of
connections includingconnections 924, 926 and 928.
Connection 928 from the router 910 is connected to the
television set 902 at connection 920 and the router
910 is also connected via connection 924 to modules
904 and 906 by connection 922. Connection 926 at the
router is free and not currently connected to any
component in the illustration. The router 910 is built
and placed under the table but the placement of the
router 910 and any other component of the system may
vary depending upon the preference of the user.
Modules 904 and 906 may be interconnected via any
close-proximity connection to reduce wiring and
facilitate ease of setup. [0076] In an embodiment, a
common bus system may be used in a stackable
communications system. Modules may be interconnected
via any type of connection type, but the set of
modules are connected to other components, such as a
television set, via a common bus. Components may be
placed anywhere along the common bus and more choices
are available to the user to place modules and
components in a position more to his or her choosing.
In order to efficiently manage the allocation of
available data capacity on a network among devices
connected to that network, an allocation system as
described in U.S. Patent 6,310,886 and 7,158,531 B2,
both owned by the Applicants and each of which are
hereby incorporated by reference may be employed. In
another embodiment, the common bus is built inside of
a table. Each part of the entertainment system is
connected via the common bus that is built into the
table. On the common bus are connection points to
connect various components of a system. The common bus
interconnects each of the components of the system
with modules being interconnected via any connection
type. [0077] The common bus is not limited to use with
an entertainment center but may also be used with any
system that relies on communications such as, but not
limited to a computer system, or mobile information
devices. For example, to remove wires in a computer
system, a common bus built into or on a table might be
used to connect a desktop or laptop computer to a
separate monitor or printer or any other peripheral
device. Security is less of a concern since data is
not sent in all directions like typical RF devices,
but limited to a close proximity. As such, storage
devices such as additional hard drives or memory
devices may also be placed safely in the common bus
system. 2.4 RECONFIGURABLE AUDIO SYSTEM [0078] As the
migration from analog to digital entertainment systems
has progressed, one increasing problem of the digital
living room is the addition of more and more wired
connections, especially in audio systems. For example,
in a surround sound system,speaker wires might extend
from the audio receiver to a center speaker, a
subwoofer, side speakers, and rear speakers. This is
in addition to the wires already connecting the
entertainment system. To implement a whole audio
system throughout the home, additional wires must be
connecting audio systems to speakers placed in each
room. These wires multiply and ruin the decor of a
room and increase complexity for installation of the
system. These same problems extend to other settings
such as commercial theaters or convention centers,
educational settings such as in classrooms, or in any
other location where a media system is installed.
[0079] In an embodiment, the stackable communication
system has one or more separate audio servers that
perform audio processing for the system. A single
audio server may be implemented to perform all of the
processing for the home by processing 



audio for multiple rooms and outdoor audio. Multiple
audio servers may be implemented in a home to add more
capabilities such as each server servicing a
particular room or chaining together the servers for
more processing power. Multiple audio servers also are
able to communicate with each other and to each module
or device connected to the stackable communications
system. The audio server may be connected via a wire
such as an HDMI cable, or any other data transferring
wire. The audio server may also be connected via a
wireless connection to the rest of the stackable
communication system. [0080] In an embodiment, the
audio server is part of a speaker bar. A speaker bar,
as discussed herein, refers to a single component that
is able to play virtual surround sound without the
need to use satellite speakers. The speaker bar
comprises a single unit with multiple speakers that is
usually placed near the display unit. The speaker bar
is able to replicate the different channels found on
traditional surround sound systems, such as front,
rear, and side channels. The number of channels may
vary depending upon the type of speaker bar employed.
[0081] In an embodiment, the speaker bar (and audio
server) is wired to the base module. In another
embodiment, a separate wireless connection is used to
connect the speaker bar to the stackable
communications system. The audio server (whether or
not located within the speaker bar) allows a user to
configure a speaker system in many different ways.
Each speaker in the speaker system may also be
referred to herein as a client of the audio server.
The speaker bar is connected to other audio device
clients, such as speakers or any other device capable
of playing audio, and is capable of configuring each
client individually for the user. In an embodiment,
the type of speakers that are used with the speaker
system are of the same physical configuration. For
example, the speakers might have the same physical
components such as the samenumber of tweeter speakers,
midrange speakers, low end speakers, and electronic
components. Thus, no longer is a user required to
purchase multiple types of speaker, one type for side
channel surround sound, and another type of speaker
for the front channel of the surround sound. Rather,
the audio server is able to configure the speaker with
the same physical configuration to different
functions. This saves the user from having to purchase
many different types of speakers (that are also of
limited use) and the same speakers may be used in
different situations with no loss in audio quality.
Other clients that may be connected to the audio
server may include, but is not limited to, digital
picture frames (with speakers), mp3 players, portable
media devices, or any other device that plays and/or
processes audio. [0082] In an embodiment, small
optional modules are added to the audio server similar
to the stackable communications system. For examples,
a portable media player might be added that contains
additional content or so that content may be
transferred to the media player. In another example,
additional input/output connectors, wireless HDMI, or
additional wireless audio channels might be added to
the base functionality of the audio server. [0083] The
connection of the audio server to speaker clients may
be made in a variety of methods. Some connections may
be, but are not limited to wireless, power line
connections, wired, Bluetooth, and Wi-Fi. This system
of placing the audio server on a speaker bar offloads
audio processing to a separate entity (rather than the
base module) and may allow more flexibility when
installing the audio system. Speaker cables are
eliminated along with a separate audio receiver
module. 



[0084] In an embodiment, one set of speakers may be
used to play stereo in a room and a single speaker may
be used to fill another room with ambient music. The
soft configurations of a speaker changes for the
particular purpose to which the speaker is used. As
used herein, a soft configuration refers to any
changes in the speaker configuration that does not
change the physical configuration of a speaker. This
may refer to, but is not limited to, adjusting the
amount of range in a speaker, employing more high
range than low range, disabling one of a plurality of
speakers in the speaker client, etc. The audio server
may adjust the soft configurations of a speaker
client. For example, the soft configuration for a
speaker playing stereo (for example, the left speaker
in a twospeaker setup), would be configured much
differently than a single speaker setup that must play
all media. [0085] In an embodiment, the same physical
configuration of speaker is used throughout a house,
with each speaker client configured for a particular
purpose. Thesame physical configuration of speaker as
the speaker client allows users to purchase additional
speakers easily and without fear that a speaker is
limited to a single purpose. For example, the audio
server in the speaker bar detects speaker clients
throughout the home. Depending upon the speaker's
placement in the home, the audio server configures
each speaker client for a particular purpose. Speaker
clients in the rear of the room are configured to play
rear sounds in a surround sound configuration. Speaker
clients on the sides of the room are also configured
to play left and right sounds in a surround sound
configuration. Speaker clients detected in other rooms
of the house might be configured to play simple stereo
or have a setting to fill a room with ambient music.
Yet another speaker client detected that is located in
the backyard may be configured to play music outdoors
as a full-range speaker. As another example, a speaker
client used in one room as a surround speaker may be
moved outdoors and reconfigured as a full-range
speaker. [0086] In another embodiment, a user may
purchase different types of speakers that are
specialized for the wireless audio experience. For
example, some speaker types that may be employed
include, but are not limited to, a speaker bar,
surround speakers, subwoofer, mid-range, and tweeters.
The audio server is able to detect the type of speaker
or audio client and then change the soft configuration
of the speaker accordingly. Examples of changes with
the soft configuration may result in the audio
processing performed by the audio server may change,
the audio processing by the audio client may change,
and/or the routing of the audio within the client or
the server may also change (e.g. reconfiguring how the
amplifier drives the speakers). This type of setup is
not as flexible but would present the user with the
highest sound quality (as the type of speaker is
manufactured for only a specific purpose). Under this
circumstance, the user is still able to configure the
speakers via the audio server. One change that the
user may perform is to configure the speakers based
upon the type of media being played. For example, jazz
music might require a different soft configuration for
each speaker than when an action movie is being
played. [0087] In an embodiment, speaker clients
capable of detection by the audio server may be
implemented with an integrated wireless module
embedded in the speaker (or a device containing
speakers). In another embodiment an external wireless
module is connected to one or more traditional wired
speakers (or devices containing speakers). The audio
server is able to detect the type of speaker (or a
profile is entered by the user) and then alter the
soft configuration of the speaker and audio system
accordingly. Less 



flexible, special-purpose speakers (subwoofers, high
range speakers, etc.) may be intermixed with the
speakers clients described as the same physical
configuration speaker.For example, a typical
installation might be to add one or more specialized
wireless subwoofers throughout the house to extend the
bass response, with all other speakers being a same
physical configuration speaker configured throughout
the home for a particular purpose such as left
surround, rear surround, or patio ambient. Over time,
additional specialized speakers may be installed such
as a picture frame, with integrated speakers, for
other specific uses. [0088] The detection and
configuration of speakers may occur in a variety of
methods. In an embodiment, the audio server may
continuously monitor for the introduction of new
speakers to the area. When a user comes home with an
additional speaker client, the audio server would
automatically detect the discovery signal from the
speaker client and then reconfigure the speaker. In
another embodiment, new speaker clients transmit a
message to any available audio server to announce that
a new speaker is being added to the system. When the
audio server detects that a new speaker client is
available, then the audio server would configure the
speaker for the system. [0089] In an embodiment, when
the audio server detects a new speaker client in the
system, the audio server prompts the user for
additional information on how to configure the speaker
client. The audio server may employ a graphical user
interface on a display device. The graphical user
interface may present the user with a variety of
available soft configurations to which the speaker may
be configured. When the user selects a particular soft
configuration, the audio server then configures the
speaker client according to the selection of the user.
In another embodiment, the audio server prompts the
user via voice or audio prompts. The user may respond
orally or through any type of user command input.
[0090] In another embodiment, each speaker client
contains an indicator that indicates a particular soft
configuration for the speaker client. This indicator
may be a physical switch or pin that a user may
manipulate to specify the preferred soft configuration
or location of the speaker client. The indicator may
also be a display screen on which a graphical user
interface is presented to the user. The user may use
any input method (stylus, touch-screen, touchpad,
keyboard, etc.) to indicate the preferred soft
configuration or location of the speaker client. For
example, a user might indicate on the speaker client
that the speaker is to be used as a rear channel
surround sound speaker. Under this circumstance, the
audio server would detect the speaker module and the
indicated soft configuration on the switch. The audio
server would then re-configure the speaker client
accordingly, and may perform additional
reconfigurations depending upon the type and genre of
content that is to be played.[0091] In yet another
embodiment, the audio server may detect a location of
a newly installed speaker client, for example, via
sound feedback detection or wireless detection. The
location may be a relative location with respect to
the audio server. Based upon the detected location,
the audio server determines the most probable use of
the speaker and automatically configures the speaker
client according to that use. The user may also have
the ability to override the selected use by the audio
server. For example, the audio server may detect a
newly installed speaker to the side left of the front
speaker bar. Based upon this information, the audio
server determines that the speaker client is most
likely a side left channel for surround sound and
configures the speaker as such. When the speaker is
later moved to another room, the audio server detects
the change in location and 



determines that the speaker is likely to be used for a
standard stereo setup. A user may find that the soft
configuration determined is incorrect and override the
audio server and enter the correct soft configuration.
[0092] In another embodiment, multiple audio content
streams may be provisioned by an audio server where
multiple speaker client systems are configured. The
multiple speaker client systems may be equal in number
or more than the multiple audio content streams. Under
this circumstance, this enables the audio server to
play the same music to multiple rooms. The audio
server may also be able to synchronize content to the
multiple rooms while provisioning a different content
stream to another location. [0093] Different types of
clients may also be used in the audio setup. Because
wireless connections and detection is employed, other
media clients such as picture frames, video
thin-client set top boxes, mp3 players, and
configurable remote controls may be connected to the
audio setup. These other clients may be used in a
variety of ways. For example, the audio server may
detect the presence of an mp3 player in the vicinity.
Content from the mp3 player may be received by the
audio server and then played throughout all of the
speakers in the home, in a single room of the home, or
speakers located in the backyard. In another example,
with the addition of thin video client boxes, the DVR
of the stackable communications system may be employed
as a video server. Thin video client boxes might
receive a transmission of content from a video server
and play the content on a display device. These thin
video client boxes may be located throughout a home
and allow users to view content located on the video
server. The audio server would then transmit the
appropriate media to any speaker clients located near
the thin video client box for the sound of the
content. [0094] Fig. 10 displays an example of a
configurable audio system connected to a stackable
communications system, according to an embodiment. In
Fig. 10, stackablecommunications system 1001 is
located in the living room and is connected via an
HDMI wire to audio server 1003 that is part of the
speaker bar located on the top of a television display
device. Audio clients 1005 are located throughout the
home and wirelessly connected to audio server 1003.
Audio server 1003 adjusts the soft configuration of
each audio client 1005 based upon user input or the
location of the audio client. Audio clients 1005C is a
surround sound system and mp3 player located in the
living room, audio clients 1005A is a set of two
speaker clients in another room of the home. Audio
clients 1005B is a single speaker and portable media
device in yet another room. Picture frame client 1023
is another audio client connected to the audio server
1003 and represents an audio device that is capable of
playing audio. Finally video server 1021 and video
client 1011 are also connected to the audio server
1003 with video server 1021 storing the content that
is transmitted to video client 1011. 3.0 EXTENSIONS
AND ALTERNATIVES [0095] In the foregoing
specification, the invention has been described with
reference to specific embodiments thereof. It will,
however, be evident that various modifications and
changes may be made thereto without departing from the
broader spirit and scope of the invention. The
specification and drawings are, accordingly, to be
regarded in an illustrative rather than a restrictive
sense. 4.0 IMPLEMENTATION MECHANISMS [0096] According
to one embodiment, the techniques described herein are
implemented by one or more special-purpose computing
devices. The special-purpose 



computing devices may be hard-wired to perform the
techniques, or may include digital electronic devices
such as one or more application-specific integrated
circuits (ASICs) or field programmable gate arrays
(FPGAs) that are persistently programmed to perform
the techniques, or may include one or more general
purpose hardware processors programmed to perform the
techniques pursuant to program instructions in
firmware, memory, other storage, or a combination.
Such special-purpose computing devices may also
combine custom hard-wired logic, ASICs, or FPGAs with
custom programming to accomplish the techniques. The
special-purpose computing devices may be desktop
computer systems, portable computer systems, handheld
devices, networking devices or any other device that
incorporates hard-wired and/or program logic to
implement the techniques.[0097] For example, FIG. 11
is a block diagram that illustrates a computer system
1100 upon which an embodiment of the invention may be
implemented. Computer system 1100 includes a bus 1102
or other communication mechanism for communicating
information, and a hardware processor 1104 coupled
with bus 1102 for processing information. Hardware
processor 1104 may be, for example, a general purpose
microprocessor. [0098] Computer system 1100 also
includes a main memory 1106, such as a random access
memory (RAM) or other dynamic storage device, coupled
to bus 1102 for storing information and instructions
to be executed by processor 1104. Main memory 1106
also may be used for storing temporary variables or
other intermediate information during execution of
instructions to be executed by processor 1104. Such
instructions, when stored in storage media accessible
to processor 1104, render computer system 1100 into a
special-purpose machine that is customized to perform
the operations specified in the instructions. [0099]
Computer system 1100 further includes a read only
memory (ROM) 1108 or other static storage device
coupled to bus 1102 for storing static information and
instructions for processor 1104. A storage device
1110, such as a magnetic disk or optical disk, is
provided and coupled to bus 1102 for storing
information and instructions. [0100] Computer system
1100 may be coupled via bus 1102 to a display 1112,
such as a cathode ray tube (CRT), for displaying
information to a computer user. An input device 1114,
including alphanumeric and other keys, is coupled to
bus 1102 for communicating information and command
selections to processor 1104. Another type of user
input device is cursor control 1116, such as a mouse,
a trackball, or cursor direction keys for
communicating direction information and command
selections to processor 1104 and for controlling
cursor movement on display 1112. This input device
typically has two degrees of freedom in two axes, a
first axis (e.g., x) and a second axis (e.g., y), that
allows the device to specify positions in a plane.
[0101] Computer system 1100 may implement the
techniques described herein using customized
hard-wired logic, one or more ASICs or FPGAs, firmware
and/or program logic which in combination with the
computer system causes or programs computer system
1100 to be a special-purpose machine. According to one
embodiment, the techniques herein are performed by
computer system 1100 in response to processor 1104
executing one or more sequences of one or more
instructions contained in main memory 1106. Such
instructions may be read into main memory 1106 from
another storage medium, such as storage device 1110.
Execution of the sequences of instructionscontained in
main memory 1106 causes processor 1104 to perform the
process steps 



described herein. In alternative embodiments,
hard-wired circuitry may be used in place of or in
combination with software instructions. [0102] The
term "storage media" as used herein refers to any
media that store data and/or instructions that cause a
machine to operation in a specific fashion. Such
storage media may comprise non-volatile media and/or
volatile media. Non-volatile media includes, for
example, optical or magnetic disks, such as storage
device 1110. Volatile media includes dynamic memory,
such as main memory 1106. Common forms of storage
media include, for example, a floppy disk, a flexible
disk, hard disk, solid state drive, magnetic tape, or
any other magnetic data storage medium, a CD-ROM, any
other optical data storage medium, any physical medium
with patterns of holes, a RAM, a PROM, and EPROM, a
FLASH-EPROM, NVRAM, any other memory chip or
cartridge. [0103] Storage media is distinct from but
may be used in conjunction with transmission media.
Transmission media participates in transferring
information between storage media. For example,
transmission media includes coaxial cables, copper
wire and fiber optics, including the wires that
comprise bus 1102. Transmission media can also take
the form of acoustic or light waves, such as those
generated during radio-wave and infra-red data
communications. [0104] Various forms of media may be
involved in carrying one or more sequences of one or
more instructions to processor 1104 for execution. For
example, the instructions may initially be carried on
a magnetic disk or solid state drive of a remote
computer. The remote computer can load the
instructions into its dynamic memory and send the
instructions over a telephone line using a modem. A
modem local to computer system 1100 can receive the
data on the telephone line and use an infra-red
transmitter to convert the data to an infra-red
signal. An infra-red detector can receive the data
carried in the infra-red signal and appropriate
circuitry can place the data on bus 1102. Bus 1102
carries the data to main memory 1106, from which
processor 1104 retrieves and executes the
instructions. The instructions received by main memory
1106 may optionally be stored on storage device 1110
either before or after execution by processor 1104.
[0105] Computer system 1100 also includes a
communication interface 1118 coupled to bus 1102.
Communication interface 1118 provides a two-way data
communication coupling to a network link 1120 that is
connected to a local network 1122. For example,
communication interface 1118 may be an integrated
services digital network (ISDN) card, cable modem,
satellite modem, or a modem to provide a data
communication connection to a corresponding type of
telephone line. As another example, communication
interface1118 may be a local area network (LAN) card
to provide a data communication connection to a
compatible LAN. Wireless links may also be
implemented. In any suchimplementation, communication
interface 1118 sends and receives electrical,
electromagnetic or optical signals that carry digital
data streams representing various types of
information. [0106] Network link 1120 typically
provides data communication through one or more
networks to other data devices. For example, network
link 1120 may provide a connection through local
network 1122 to a host computer 1124 or to data
equipment operated by an Internet Service Provider
(ISP) 1126. ISP 1126 in turn provides data
communication services through the world wide packet
data communication network now commonly referred to as
the "Internet" 1128. Local network 1122 and Internet
1128 both use electrical, electromagnetic or optical
signals that carry digital data streams. The 



signals through the various networks and the signals
on network link 1120 and through communication
interface 1118, which carry the digital data to and
from computer system 1100, are example forms of
transmission media. [0107] Computer system 1100 can
send messages and receive data, including program
code, through the network(s), network link 1120 and
communication interface 1118. In the Internet example,
a server 1130 might transmit a requested code for an
application program through Internet 1128, ISP 1126,
local network 1122 and communication interface 1118.
[0108] The received code may be executed by processor
1104 as it is received, and/or stored in storage
device 1110, or other non- volatile storage for later
execution. [0109] In the foregoing specification,
embodiments of the invention have been described with
reference to numerous specific details that may vary
from implementation to implementation. Thus, the sole
and exclusive indicator of what is the invention, and
is intended by the applicants to be the invention, is
the set of claims that issue from this application, in
the specific form in which such claims issue,
including any subsequent correction. Any definitions
expressly set forth herein for terms contained in such
claims shall govern the meaning of such terms as used
in the claims. Hence, no limitation, element,
property, feature, advantage or attribute that is not
expressly recited in a claim should limit the scope of
such claim in any way. The specification and drawings
are, accordingly, to be regarded in an illustrative
rather than a restrictive sense.5.0 EXAMPLES [0110] In
an embodiment, a stackable communications system,
comprising: a plurality of modules, wherein each
module is able to perform a particular function or
group of functions of the system; wherein each module
comprises: a power controller; a power switch; surface
interconnections to connect to other modules; and
components to perform the particular function or group
of functions; each module connecting to at least one
other module via the surface interconnections; at
least one module able to be connected via the surface
interconnections to more than one module; and each
module communicating with at least one other module in
the plurality of modules. [0111] In an embodiment, a
system wherein surface interconnections are physical
interconnections between the modules. [0112] In an
embodiment, a system wherein interconnections are
physical interconnections of pogo pins between the
modules. [0113] In an embodiment, a system wherein one
module of the plurality of modules is the base module,
wherein the base module further comprises: a total
power determination subsystem that determines total
power available from a power supply; a remaining power
computation subsystem that computes a first remaining
power available to other modules by subtracting power
required by the base module from the total power
available; a remaining power storage subsystem that
stores the first remaining power available to other
modules; a module detecting subsystem that detects a
module that is connected to the base module; a power
query subsystem that queries the module that is
connected for power requirements of the module; a
power computation subsystem that computes a second
remaining power available to other modules by
subtracting the power requirements of the module from
the first remaining power available to other modules;
a power transmission subsystem that powers the module
that is connected if the second remaining power
available to other modules is greater than zero; and a
remaining power 



transmission subsystem that sends the second remaining
power available to other modules to the module that is
connected for storage. [0114] In an embodiment, a
system wherein proper alignment of the modules is via
magnets. [0115] In an embodiment, a system wherein a
particular module detects orientation of a connected
module. [0116] In an embodiment, a system wherein a
particular module further comprises: a module
detecting subsystem that detects a module that is
connected to the particular module; a power query
subsystem that queries the module that is connected
for powerrequirements of the module; a power
computation subsystem that computes a new remaining
power available to other modules by subtracting the
power requirements of the module from remaining power
available to other modules stored on the particular
module; a power transmission subsystem that powers the
module that is connected if the new remaining power
available to other modules is greater than zero; and a
remaining power transmission subsystem that sends the
new remaining power available to other modules to the
module that is connected for storage. [0117] In an
embodiment, a stackable communications system,
comprising: a plurality of modules, wherein each
module is able to perform a particular function or
group of functions of the system; wherein each module
comprises: a power controller; a power switch;
induction interconnections to connect to other
modules, wherein the interconnections are via close
proximity inductively coupled Ethernet connections;
and components to perform the particular function or
group of functions; each module connecting to at least
one other module via the interconnections; and each
module communicating with at least one other module in
the plurality of modules. [0118] In an embodiment, a
system wherein one module of the plurality of modules
is the base module, wherein the base module further
comprises: a total power determination subsystem that
determines total power available from a power supply;
a remaining power computation subsystem that computes
a first remaining power available to other modules by
subtracting power required by the base module from the
total power available; a remaining power storage
subsystem that stores the first remaining power
available to other modules; a module detecting
subsystem that detects a module that is connected to
the base module; a power query subsystem that queries
the module that is connected for power requirements of
the module; a power computation subsystem that
computes a second remaining power available to other
modules by subtracting the power requirements of the
module from the first remaining power available to
other modules; a power transmission subsystem that
powers the module that is connected if the second
remaining power available to other modules is greater
than zero; and a remaining power transmission
subsystem that sends the second remaining power
available to other modules to the module that is
connected for storage. [0119] In an embodiment, a
system wherein proper alignment of the modules is via
magnets. [0120] In an embodiment, a system wherein a
particular module detects orientation of a connected
module.[0121] In an embodiment, a system wherein a
particular module further comprises: a module
detecting subsystem that detects a module that is
connected to the particular module; a power query
subsystem that queries the module that is connected
for power requirements of the module; a power
computation subsystem that computes a new 



remaining power available to other modules by
subtracting the power requirements of the module from
remaining power available to other modules stored on
the particular module; a power transmission subsystem
that powers the module that is connected if the new
remaining power available to other modules is greater
than zero; and a remaining power transmission
subsystem that sends the new remaining power available
to other modules to the module that is connected for
storage. [0122] In an embodiment, an audio system,
comprising: an audio server that processes audio
portions of media content; and at least one speaker
client; wherein the audio server detects a speaker
client; wherein the audio server determines a location
of the speaker client; and wherein the audio server
configures the speaker client based at least in part
on the determined location of the speaker client.
[0123] In an embodiment, a system wherein the audio
server is resident in a speaker bar. [0124] In an
embodiment, a system further comprising: a display
subsystem that displays a graphical interface to a
user; a user input subsystem that receives user
command input that indicates a preferred configuration
from the graphical interface for the speaker client
selected by a user; and wherein the audio server
reconfigures the speaker client based upon the user
command input received. [0125] In an embodiment, a
system wherein the speaker client further comprises an
indicator that indicates a preferred configuration of
the speaker client. [0126] In an embodiment, a system
further comprising: a configuration detection
subsystem that detects the preferred configuration of
the speaker client; and wherein the audio server
configures the speaker client based at least in part
on the preferred configuration of the speaker. [0127]
In an embodiment, a system wherein the audio server
and the speaker clients are connected via wireless
connections.[0128] In an embodiment, a system wherein
newly placed speaker clients transmit a signal to the
audio server to initiate detection and configuration
of the newly placed speaker client. [0129] In an
embodiment, a system wherein all of the speaker
clients have a common physical configuration. [0130]
In an embodiment, a system wherein the audio server
comprises a module on a stackable communications
system. [0131] In an embodiment, a system wherein the
audio server is connected to a stackable
communications system. [0132] In an embodiment, an
audio system, comprising: an audio server that
processes audio portions of media content; at least
one speaker client; a display subsystem that displays
a graphical interface to a user; and a user input
subsystem that receives user command input that
indicates a configuration from the graphical interface
for the speaker client selected by a user; wherein the
audio server detects a speaker client; and wherein the
audio server configures the speaker client based upon
the user command input received. 



[0133] In an embodiment, a system wherein the audio
server is resident in a speaker bar. [0134] In an
embodiment, a system wherein the speaker client
further comprises a mechanism that indicates a
preferred configuration of the speaker client. [0135]
In an embodiment, a system further comprising: a
configuration detection subsystem that detects the
preferred configuration of the speaker client; and
wherein the audio server configures the speaker client
based at least in part on the preferred configuration
of the speaker. [0136] In an embodiment, a system
wherein the audio server and the speaker clients are
connected via wireless connections. [0137] In an
embodiment, a system wherein newly placed speaker
clients transmit a signal to the audio server to
initiate detection and configuration of the newly
placed speaker client. [0138] In an embodiment, a
system wherein all of the speaker clients have a
common physical configuration. [0139] In an
embodiment, a system wherein the audio server
comprises a module on a stackable communications
system.[0140] In an embodiment, a system wherein the
audio server is connected to a stackable
communications system. [0141] In an embodiment, a
method or computer-readable medium to process audio
portions of media content, comprising: detecting a
speaker client; determining a location of the speaker
client and configuring the speaker client based at
least in part on the determined location of the
speaker client. [0142] In an embodiment, a method or
computer-readable medium wherein configuring the
speaker client further comprises: displaying a
graphical interface to a user; receiving user command
input that indicates a preferred configuration from
the graphical interface for the speaker client
selected by a user; and reconfiguring the speaker
client based upon the user command input received.
[0143] In an embodiment, a method or computer-readable
medium wherein configuring the speaker client further
comprises: detecting a preferred configuration of the
speaker client transmitted by the speaker client; and
configuring the speaker client based at least in part
on the preferred configuration of the speaker
client.CLAIMS What is claimed is: 1. A stackable
communications system, comprising: a plurality of
modules, wherein each module is able to perform a
particular function or group of functions of the
system; wherein each module comprises: a power
controller; a power switch; surface interconnections
to connect to other modules; and components to perform
the particular function or group of functions; each
module connecting to at least one other module via the
surface interconnections; 



at least one module able to be connected via the
surface interconnections to more than one module; and
each module communicating with at least one other
module in the plurality of modules. 2. The system of
Claim 1 wherein surface interconnections are physical
interconnections between the modules. 3. The system of
Claim 1 wherein interconnections are physical
interconnections of pogo pins between the modules. 4.
The system of Claim 1 wherein one module of the
plurality of modules is the base module, wherein the
base module further comprises: a total power
determination subsystem that determines total power
available from a power supply; a remaining power
computation subsystem that computes a first remaining
power available to other modules by subtracting power
required by the base module from the total power
available; a remaining power storage subsystem that
stores the first remaining power available to other
modules; a module detecting subsystem that detects a
module that is connected to the base module;a power
query subsystem that queries the module that is
connected for power requirements of the module; a
power computation subsystem that computes a second
remaining power available to other modules by
subtracting the power requirements of the module from
the first remaining power available to other modules;
a power transmission subsystem that powers the module
that is connected if the second remaining power
available to other modules is greater than zero; and a
remaining power transmission subsystem that sends the
second remaining power available to other modules to
the module that is connected for storage. 5. The
system of Claim 1 wherein proper alignment of the
modules is via magnets. 6. The system of Claim 1
wherein a particular module detects orientation of a
connected module. 7. The system of Claim 4, wherein a
particular module further comprises: a module
detecting subsystem that detects a module that is
connected to the particular module; a power query
subsystem that queries the module that is connected
for power requirements of the module; a power
computation subsystem that computes a new remaining
power available to other modules by subtracting the
power requirements of the module from remaining power
available to other modules stored on the particular
module; a power transmission subsystem that powers the
module that is connected if the new remaining power
available to other modules is greater than zero; and a
remaining power transmission subsystem that sends the
new remaining power available to other modules to the
module that is connected for storage. A stackable
communications system, comprising: a plurality of
modules, wherein each module is able to perform a
particular function or group of functions of the
system; 



wherein each module comprises: a power controller;a
power switch; induction interconnections to connect to
other modules, wherein the interconnections are via
close proximity inductively coupled Ethernet
connections; and components to perform the particular
function or group of functions; each module connecting
to at least one other module via the interconnections;
and each module communicating with at least one other
module in the plurality of modules. 9. The system of
Claim 8 wherein one module of the plurality of modules
is the base module, wherein the base module further
comprises: a total power determination subsystem that
determines total power available from a power supply;
a remaining power computation subsystem that computes
a first remaining power available to other modules by
subtracting power required by the base module from the
total power available; a remaining power storage
subsystem that stores the first remaining power
available to other modules; a module detecting
subsystem that detects a module that is connected to
the base module; a power query subsystem that queries
the module that is connected for power requirements of
the module; a power computation subsystem that
computes a second remaining power available to other
modules by subtracting the power requirements of the
module from the first remaining power available to
other modules; a power transmission subsystem that
powers the module that is connected if the second
remaining power available to other modules is greater
than zero; and a remaining power transmission
subsystem that sends the second remaining power
available to other modules to the module that is
connected for storage. 10. The system of Claim 8,
wherein proper alignment of the modules is via
magnets. 11. The system of Claim 8, wherein a
particular module detects orientation of a connected
module. 12. The system of Claim 9, wherein a
particular module further comprises:a module detecting
subsystem that detects a module that is connected to
the particular module; a power query subsystem that
queries the module that is connected for power
requirements of the module; a power computation
subsystem that computes a new remaining power
available to other modules by subtracting the power
requirements of the module from remaining power
available to other modules stored on the particular
module; a power transmission subsystem that powers the
module that is connected if the new remaining power
available to other modules is greater than zero; and a
remaining power transmission subsystem that sends the
new remaining power available to other modules to the
module that is connected for storage. 13. An audio
system, comprising: an audio server that processes
audio portions of media content; and at least one
speaker client; 



wherein the audio server detects a speaker client;
wherein the audio server determines a location of the
speaker client; and wherein the audio server
configures the speaker client based at least in part
on the determined location of the speaker client. 14.
The system of Claim 13, wherein the audio server is
resident in a speaker bar. 15. The system of Claim 13,
further comprising: a display subsystem that displays
a graphical interface to a user; a user input
subsystem that receives user command input that
indicates a preferred configuration from the graphical
interface for the speaker client selected by a user;
and wherein the audio server reconfigures the speaker
client based upon the user command input received. 16.
The system of Claim 13, wherein the speaker client
further comprises an indicator that indicates a
preferred configuration of the speaker client. 17. The
system of Claim 15, further comprising:a configuration
detection subsystem that detects the preferred
configuration of the speaker client; and wherein the
audio server configures the speaker client based at
least in part on the preferred configuration of the
speaker. 18. The system of Claim 13, wherein the audio
server and the speaker clients are connected via
wireless connections. 19. The system of Claim 13,
wherein newly placed speaker clients transmit a signal
to the audio server to initiate detection and
configuration of the newly placed speaker client. 20.
The system of Claim 13, wherein all of the speaker
clients have a common physical configuration. 21. The
system of Claim 13, wherein the audio server comprises
a module on a stackable communications system. 22. The
system of Claim 13, wherein the audio server is
connected to a stackable communications system. 23. An
audio system, comprising: an audio server that
processes audio portions of media content; at least
one speaker client; a display subsystem that displays
a graphical interface to a user; and a user input
subsystem that receives user command input that
indicates a configuration from the graphical interface
for the speaker client selected by a user; wherein the
audio server detects a speaker client; and wherein the
audio server configures the speaker client based upon
the user command input received 24. The system of
Claim 23, wherein the audio server is resident in a
speaker bar.25. The system of Claim 23, wherein the
speaker client further comprises a mechanism that
indicates a preferred configuration of the speaker
client. 26. The system of Claim 25, further
comprising: a configuration detection subsystem that
detects the preferred 



configuration of the speaker client; and wherein the
audio server configures the speaker client based at
least in part on the preferred configuration of the
speaker. 27. The system of Claim 23, wherein the audio
server and the speaker clients are connected via
wireless connections. 28. The system of Claim 23,
wherein newly placed speaker clients transmit a signal
to the audio server to initiate detection and
configuration of the newly placed speaker client. 29.
The system of Claim 23, wherein all of the speaker
clients have a common physical configuration. 30. The
system of Claim 23, wherein the audio server comprises
a module on a stackable communications system. 31. The
system of Claim 23, wherein the audio server is
connected to a stackable communications system. 32. A
method to process audio portions of media content,
comprising: detecting a speaker client; determining a
location of the speaker client and configuring the
speaker client based at least in part on the
determined location of the speaker client. 33. The
method of Claim 32, wherein configuring the speaker
client further comprises: displaying a graphical
interface to a user;receiving user command input that
indicates a preferred configuration from the graphical
interface for the speaker client selected by a user;
and reconfiguring the speaker client based upon the
user command input received. 34. The method of Claim
32, wherein configuring the speaker client further
comprises: detecting a preferred configuration of the
speaker client transmitted by the speaker client; and
configuring the speaker client based at least in part
on the preferred configuration of the speaker client. 


