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A physiological sensor has emitters configured to transmit
optical radiation having multiple wavelengths in response to
corresponding drive currents. A thermal mass is disposed
proximate the emitters so as to stabilize a bulk temperature for
the emitters. A temperature sensor is thermally coupled to the
thermal mass. The temperature sensor provides a temperature
sensor output responsive to the bulk temperature so that the
wavelengths are determinable as a function of the drive cur-
rents and the bulk temperature.

30 Claims, 48 Drawing Sheets
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The '127 Patent was filed March 1,
2006, and its earliest claimed priority
date is March 1, 2005.

The '127 Patent includes 30 claims.
The Petition challenges claims 1-30, of

which claims 1, 7, 13, 20, and 26 are
independent.
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“1G. 12 illustrates light emitters 710 configured to transmit
ical radiation 1201 having multiple wavelengths in
ponse to corresponding drive currents 1210. A thermal
ss 1220 1s disposed proximate the emitters 710 so as to
bilize a bulk temperature 1202 for the emitters. A tempera-
e sensor 1230 is thermally coupled to the thermal mass
20, wherein the temperature sensor 1230 provides a tem-
-ature sensor output 1232 responsive to the bulk tempera-
e 1202 so that the wavelengths are determinable as a func-
n of the drive currents 1210 and the bulk temperature 1202.
[n one embodiment, an operating wavelength A of each
ht emitter 710 is determined according to EQ. 3

l".r:=;l’(1—:.'9f Idriver Efdrive) (3)

ere T, 1s the bulk temperature, 1, , _ 1s the drive current for
articular light emitter, as determined by the sensor control-
4500 (FIG. 45), described below, and X1, . 1s the total
ve current for all light emitters. In another embodiment,

APPLE-1001, 10:21-39.
Paper 46 (Reply), 21-22.
Paper 2 (Petition), 20-21.
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F1GS. 13-18 illustrate one embodiment of a substrate 1200
configured to provide thermal conductivity between an emit-
ter array 700 (FIG. 8) and a thermustor 1540 (FI1G. 16). In this
manner. the resistance of the thermistor 1540 (I'1G. 16) can be
measured in order to determine the bulk temperature of LEDs
801 (FIG. 8) mounted on the substrate 1200, The substrate
1200 is also configured with a relatively significant thermal
mass, which stabilizes and normalizes the bulk temperature
so that the thermistor measurement of bulk temperature is
meaning ful.

FIGS. 13-14 illustrate a substrate 1200 having a compo-
nent side 1301, a solder side 1302, a component e¢nd 1305 and
a connector end 1306. Alignment notches 1310 are disposed
hetween the ends 1305, 1306. The substrate 1200 further has
a component laver 1401, inner layers 1402-1405 and a solder
layer 1406. The inner lavers 1402-1405, ¢.g. inner layer 1402
(FIG. 18), have substantial metallized areas 1411 that provide
a thermal mass 1220 (I'IG. 12) to stabilize a bulk temperature
tor the emitter array 700 (FIG. 12). The metallized areas 1411
also function o interconnect component pads 1510 and wire
bond pads 1520 (F1G. 15) to the connector 15340,

APPLE-1001, 10:62-11:15.
Paper 46 (Reply), 21-22.
Paper 2 (Petition), 20-21.
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