
MASIMO 2026 
Apple v. Masimo 

IPR2022-01299

ce
 

 

  

a

United States Patent ou [11] Patent Number: 5,758,644
Diab et al. [45] Date of Patent: Jun. 2, 1998

[54] MANUAL AND AUTOMATIC PROBE 5,140,228 8/1992 Biegel wu. was BIS/BLO
CALIBRATION 5,267,562 12/1993 Ukawaet al. 128/633

5,287,853 21994 Vester et ab rssescsscsrsnserseeeres 128/633

[75] Inventors: Mohamed Kheir Diab, Mission Viejo; FOREIGN PATENT DOCUMENTS
Massi E. Kiani. Laguna Niguel;
Charles Robert Ragsdale, Newport 019478 14/1980 European Pat. Off. .
Beach; James M. Lepper, Jn. Trabuco 5275746 10/1993 Japan.
Canyon,all of Calif. 88/10452 12/1988 WIPO.

OTHER PUBLICATIONS
[73] Assignee: Masime Corporation, Irvine, Calif.

Reynolds, K.J., et al. “Temperature Dependence of LED and

 

 

{21] Appl. No.: 478,493 its Theoretical Effect on Pulse Oximetry”. Brisish Journal of
Anaesthesia, 1991, vol. 67, pp. 638-643.

[22] Filed: Jun. 7, 1995 de Kock, LP. et al. “The Effect of Varying LED Intensity on
6 , Pulse Oximeter Accuracy”. Journal ofMedical Engineering

2] »oe _ “enOleaLaelcoa,teeas &Technology, vol. 15, No. 3, May/Jun. 1991, pp. 111-116.
356/41 Primary Examiner—Jennifer Bahr

[58] Field of Search 0... 128/633, 634, Assistant Examiner—Bric F Winakur
128/664, 665; 356/39, 41; 315/151, 307. Attormey, Agent, or Firm—Knobbe, Martens. Olsen & Bear

310, 311; 250/552, 214 R [57] ABSTRACT
[56] References Cited The method and apparatus ofthe present invention provides

US. PATENT DOCUMENTS a system wherein light-emitting diodes (LEDs) can be tuned
within a given range byselecting their operating drive

3,463,142 8/1969 Harte . current in order to obtain a precise wavelength. The present
3,647,299 3/1972 Lavallee . invention further provides a manner in which to calibrate
3.740570 6/1973 Kaglin ef al. . and utilize an LED probe. such that the shift in wavelength3,799,672 3/1974 Vurek .
4,086,915 5/1978 Kofsky etal. .
4,169,976 10/1979 Cirn .

for a known change in drive current is a known quantity. In
general, the principle of wavelength shift for current drive

4,182,977 1/1980 Stricklin, Ft. eeccessssncsnen 315/151 Changes for LEDs is utilized in order to allow better cali-
4,346,590 8/1982 Brown . bration and added flexibility in the use of LED sensors,
4,407,290 10/1983 Wilber . particularly in applications when the precise wavelength is
4,449,821 5/1984 Lee. needed in order to obtain accurate measurements. The

4,621,643 11/1986 New, Ir. et al. . present invention also provides a system in whichit is not
4,653,498 3/1987 New,Ir. et al. . necessary to know precise wavelengths of LEDs where
4,700,708 10/1987 New,Jn. et al. . precise wavelengths were needed in the past. Finally. the4,770,179 9/1988 New, Ir. et al. .
4,848,901 7/1989 Hood, Ir. .
4,913,150 4/1990 Cheung etal. .
4,942,877 7/1990 Sakai et al.
5,058,588 10/1991 Kaestle .
5,113,862 5/1992 Mortazavi ...

present invention provides a method and apparatus for
determining the operating wavelength of a light emitting

_ 128/634 element such as a light emitting diode.
128/633

.. 128/633 26 Claims, 20 Drawing Sheets 
bE

190° po 92

  
 
 

|
i

| CONTROLLER |
{ |
{ |
| - |
| i
{ SBE - i j| 182 ~, _t |
{ * RECENWING AND |
I LED DRIVER CONDITIONING || |
| }
\ i
i

DISPLAY

  
pole~——-I

PAGE1 OF 36

CxX-1702

APL_MAS_ITC_00302640

MASIMO2026

Apple v. Masimo
IPR2022-01299

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


MASIMO 2026 
Apple v. Masimo 

IPR2022-01299

CX-1702

US. Patent Jun, 2, 1998 Sheet 1 of 20 5,758,644

co
JOF

—>

=

 

 
  

JO?
YS

ee

 
ill

il Ct

300

FIG. | rior arr

APL_MAS_ITC_00302641

PAGE 2 OF 36

MASIMO2026

Apple v. Masimo
IPR2022-01299

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


MASIMO 2026 
Apple v. Masimo 

IPR2022-01299

CX-1702

U.S.Patent
Jun.2,1998

Sheet2of20 ™

(J1VOS907)3‘IN3IDI44309NOILONILXS
EQ Ay = Ey hg

5,758,6441000800 840760

WAVELENGTH, A (nm)

APL_MAS_ITC_00302642

PAGE 3 OF 36

MASIMO2026

Apple v. Masimo
IPR2022-01299

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


MASIMO 2026 
Apple v. Masimo 

IPR2022-01299

CX-1702

U.S. Patent Jun. 2, 1998 Sheet 3 of 20 5,758,044

ow

LEDCURRENT(I) 
LED VOLTAGE (V)

FIG.3A

675nm

660nm

WAVELENGTH(A) 
50ma 100ma

FIG. 3B LED CURRENT (1)

APL_MAS_ITC_00302643

PAGE4 OF 36

MASIMO2026

Apple v. Masimo
IPR2022-01299

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


MASIMO 2026 
Apple v. Masimo 

IPR2022-01299

CX-1702

U.S. Patent Jun. 2, 1998 Sheet 4 of 20 5,758,644

eranTSI
490 VG?

CONTROLLER DISPLAY

    
182

LED DRIVER   RECEIVING AND

CONDITIONING

 
APL_MAS_ITC_00302644

PAGE5 OF 36

MASIMO2026

Apple v. Masimo
IPR2022-01299

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.


