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Emitter Assembly

[0061] FIG. 5 illustrates an emitter assembly 500 having
an emitter array 700, a substrate 1200 and equalization 900.
The emitter array 700 has multiple light emitting sources,
each activated by addressing at least one row and at least one
column of an electrical grid. The light emitting sources are
capable of transmitting optical radiation having multiple
wavelengths. The equalization 900 accounts for differences
in tissue attenuation of the optical radiation across the
multiple wavelengths so as to at least reduce wavelength-
dependent variations in detected intensity. The substrate
1200 provides a physical mount for the emitter array and
emitter-related equalization and a connection between the
emitter array and the interconnection assembly. Advanta-
geously, the substrate 1200 also provides a bulk temperature
measurement so as to calculate the operating wavelengths
for the light emitting sources. The emitter array 700 is
described in further detail with respect to FIG. 7, below.
Equalization is described in further detail with respect to
FIG. 9, below. The substrate 1200 is described in further
detail with respect to FIG. 12, below.

[0062] FIG. 6 illustrates an emitter assembly 500 embodi-
ment having an emitter array 700, an encapsulant 600, an
optical filter 1100 and a substrate 1200. Various aspects of
the emitter assembly 500 are described with respect to
FIGS. 7-18, below. The emitter array 700 emits optical
radiation having multiple wavelengths of predetermined
nominal values, advantageously allowing multiple param-
eter measurements. In particular, the emitter array 700 has
multiple light emitting diodes (LEDs) 710 that are physi-
cally arranged and electrically connected in an electrical grid
to facilitate drive control, equalization, and minimization of
optical pathlength differences at particular wavelengths. The
optical filter 1100 is advantageously configured to provide
intensity equalization across a specific LED subset. The
substrate 1200 is configured to provide a bulk temperature of
the emitter array 700 so as to better determine LED oper-
ating wavelengths.

[0063] Emitter Array

[0064] FIG. 7 illustrates an emitter array 700 having
multiple light emitters (LE) 710 capable of emitting light
702 having multiple wavelengths into a tissue site 1. Row
drivers 4530 and column drivers 4560 are electrically con-
nected to the light emitters 710 and activate one or more
light emitters 710 by addressing at least one row 720 and at
least one column 740 of an electrical grid. In one embodi-
ment, the light emitters 710 each include a first contact 712
and a second contact 714. The first contact 712 of a first
subset 730 of light emitters is in communication with a first
conductor 720 of the electrical grid. The second contact 714
of a second subset 750 of light emitters is in communication
with a second conductor 740. Each subset comprises at least
two light emitters, and at least one of the light emitters of the
first and second subsets 730, 750 are not in common. A
detector 2400 is capable of detecting the emitted light 702
and outputting a sensor signal 2500 responsive to the
emitted light 702 after attenuation by the tissue site 1. As
such, the sensor signal 2500 is indicative of at least one
physiological parameter corresponding to the tissue site 1, as
described above.

[0065] FIG. 8 illustrates an emitter array 700 having
LEDs 801 connected within an electrical grid of n rows and
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m columns totaling n+m drive lines 4501, 4502, where n and
m integers greater than one. The electrical grid advanta-
geously minimizes the number of drive lines required to
activate the LEDs 801 while preserving flexibility to selec-
tively activate individual LEDs 801 in any sequence and
multiple LEDs 801 simultaneously. The electrical grid also
facilitates setting LED currents so as to control intensity at
each wavelength, determining operating wavelengths and
monitoring total grid current so as to limit power dissipation.
The emitter array 700 is also physically configured in rows
810. This physical organization facilitates clustering LEDs
801 according to wavelength so as to minimize pathlength
variations and facilitates equalization of LED intensities.

[0066] As shown in FIG. 8, one embodiment of an emitter
array 700 comprises up to sixteen LEDs 801 configured in
an electrical grid of four rows 810 and four columns 820.
Each of the four row drive lines 4501 provide a common
anode connection to four LEDs 801, and each of the four
column drive lines 4502 provide a common cathode con-
nection to four LEDs 801. Thus, the sixteen LEDs 801 are
advantageously driven with only eight wires, including four
anode drive lines 812 and four cathode drive lines 822. This
compares favorably to conventional common anode or cath-
ode LED configurations, which require more drive lines. In
a particular embodiment, the emitter array 700 is partially
populated with eight LEDs having nominal wavelengths as
shown in TABLE 1. Further, LEDs having wavelengths in
the range of 610-630 nm are grouped together in the same
row. The emitter array 700 is adapted to a physiological
measurement system 10 (FIG. 1) for measuring H ,CO
and/or METHb in addition to S,0, and pulse rate.

TABLE 1

Nominal LED Wavelengths

LED A Row Col
D1 630 1 1
D2 620 1 2
D3 610 1 3
D4 1 4
D5 700 2 1
D6 730 2 2
D7 660 2 3
D8 805 2 4
D9 3 1
D10 3 2
D11 3 3
D12 905 3 4
D13 4 1
D14 4 2
D15 4 3
D16 4 4

[0067] Also shown in FIG. 8, row drivers 4530 and
column drivers 4560 located in the monitor 100 selectively
activate the LEDs 801. In particular, row and column drivers
4530, 4560 function together as switches to Vcc and current
sinks, respectively, to activate LEDs and as switches to
ground and Vce, respectively, to deactivate LEDs. This
push-pull drive configuration advantageously prevents para-
sitic current flow in deactivated LEDs. In a particular
embodiment, only one row drive line 4501 is switched to
Vcce at a time. One to four column drive lines 4502, however,
can be simultaneously switched to a current sink so as to
simultaneously activate multiple LEDs within a particular



