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(57) ABSTRACT 

A physiological monitoring system may use photonic signals 
to determine physiological parameters. The system may vary 
parameters of a light drive signal used to generate the photo­
nic signal from a light source such that power consumption is 
reduced or optimized. Parameters may include light intensity, 
firing rate, duty cycle, other suitable parameters, or any com­
bination thereof. In some embodiments, the system may use 
information from a first light source to generate a light drive 
signal for a second light source. In some embodiments, the 
system may vary parameters in a way substantially synchro­
nous with physiological pulses, for example, cardiac pulses. 
In some embodiments, the system may vary parameters in 
response to an external trigger. 

32 Claims, 30 Drawing Sheets 

104 

Control 
Circuitry User Interface 

lll2 ll!ll 

User Input 

m 
Front End Processing Circuitry ~ Display 

Analog 
Analog-to~ 184 

Conditioner 
Digital 

Back End Processing Converter 
152 

154 Circuitry lZQ 

Detector Processor 
l!Q Demultiplexer 

Digital 172 
Conditioner 

lS§ 
lfil! Communication 

Interface 

Decimator/ Dark lfill 
lnterpolator Subtracter 

lfil! ill 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Petitioner Apple Inc. – Ex. 1011, p. 2

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,217,523 Bl 
6,226,539 Bl 
6,697,655 B2 
6,697,658 B2 
6,731,967 Bl 
6,863,652 B2 
6,912,413 B2 
7,003,339 B2 
7,120,479 B2 
7,162,288 B2 
7,295,866 B2 
7,382,247 B2 

4/2001 Amano et al. 
5/2001 Potratz 
2/2004 Sueppel et al. 
2/2004 Al-Ali 
5/2004 Turcott 
3/2005 Huang et al. 
6/2005 Rantala et al. 
2/2006 Diab et al. 

10/2006 Chew et al. 
1/2007 Nordstrom et al. 

11/2007 Al-Ali 
6/2008 Welch et al. 

US 9,241,676 B2 
Page 2 

7,623,990 B2 
2005/0084202 Al 
2005/0109339 Al 
2006/0264720 Al 
2007 /0038049 Al 
2007/0149871 Al 
2007 /0208240 Al 
2011/0213397 Al 
2011/0237911 Al 
2011/0245636 Al 

11/2009 Anderson et al. 
4/2005 Smith et al. 
5/2005 Stahmann et al. 

11/2006 Chew et al. 
2/2007 Huang 
6/2007 Sarussi et al. 
9/2007 Nordstrom et al. 
9/2011 Mathonnet 
9/2011 Lamego et al. 

10/2011 Li et al. 

OTHER PUBLICATIONS 

International Search Report and Written Opinion of the International 
Searching Authority for application No. PCT/US 2013/043338, 
mailed on Oct. 2, 2013. 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Petitioner A
pple Inc. – Ex. 1011, p. 3

1fil '\ 

~L' Light Source r-

"" 130 

Detector 
t-- l 140 '-----;-, 

100 

Light Drive Circuitry 
120 

Front End Processing Circuitry ~ 

Analog 
conditioner 

152 

Demultiplexer 
156 

Decimator/ 
I nte rpolator 

160 
L__ ___ -

Analog-to­
Digital 

converter 
154 

Digital 
conditioner 

158 

Dark 
Subtracter 

162 

FIG. 1 

Control 
Circuitry 

110 

-------'------

Back End Processing 
Circuitry 170 >--- 1 

Processor 
172 

Memory 
174 

104 

user Interface 
180 

User Input 
182 

Display 
184 

Speaker 
186 

Communication 
Interface 

190 

f  

F
in

d
 a

u
th

e
n
tic

a
te

d
 c

o
u
rt d

o
c
u
m

e
n
ts

 w
ith

o
u
t w

a
te

rm
a
rk

s
 a

t d
o
c
k
e
ta

la
rm

.c
o
m

. 

https://www.docketalarm.com/


Petitioner Apple Inc. – Ex. 1011, p. 4

U.S. Patent 

(iJ 

216 

1 C cle 

202 

; 220 
r.77>5377 

C ~)()();'.)()'()1 
M ~)(/();'.)()<)1 

V'l 
(lJ 

> ·;:: 
0 

214 ; 

k 
\. 
222 

Jan.26,2016 Sheet 2 of 30 US 9,241,676 B2 

218 

220 

204 

; 

Time 

FIG. 2A 

"I "'I 

\. 

Time 

FIG. 2B 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Petitioner Apple Inc. – Ex. 1011, p. 5

U.S. Patent Jan.26,2016 

252 

254 

Systole Diastole 

Time 

272 

Sheet 3 of 30 

>I 

US 9,241,676 B2 

I 
I 
I 
I 
I 
I -_. ...................................... ! 

Red 

ro s:: ~--'---~ 
-~ 
V, 

(I.I 

> ·;:: 
0 

290 
292 

) 

Diastole 

I 
I 
I 
I 
I 

IR 

I """""'"'-- _ ___......,.__ -----""=- I 
', ___________ Time __________ ,,/ ', ___________ Time _________ ,,/ 

FIG. 2C 

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
	� Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

	� Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
	� With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

	� Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
	� Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

	� Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


