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[0047] FIGS. 41A-C are schematic diagrams of grid drive
embodiments for a sensor having back-to-back diodes and
an information element;

[0048] FIG. 42 is a schematic diagrams of a grid drive
embodiment for an information element;

[0049] FIGS. 43A-C are schematic diagrams for grid drive
readable information elements;

[0050] FIGS. 44A-B are cross sectional and side cut away
views of a sensor cable;

[0051] FIG. 45 is a block diagram of a sensor controller
embodiment; and

[0052] FIG. 46 is a detailed exploded perspective view of
a multiple wavelength sensor embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Overview

[0053] In this application, reference is made to many
blood parameters. Some references that have common short-
hand designations are referenced through such shorthand
designations. For example, as used herein, HbCO designates
carboxyhemoglobin, HbMet designates methemoglobin,
and Hbt designates total hemoglobin. Other shorthand des-
ignations such as COHb, MetHb, and tHb are also common
in the art for these same constituents. These constituents are
generally reported in terms of a percentage, often referred to
as saturation, relative concentration or fractional saturation.
Total hemoglobin is generally reported as a concentration in
g/dL.. The use of the particular shorthand designators pre-
sented in this application does not restrict the term to any
particular manner in which the designated constituent is
reported.

[0054] FIG. 1 illustrates a physiological measurement
system 10 having a monitor 100 and a multiple wavelength
sensor assembly 200 with enhanced measurement capabili-
ties as compared with conventional pulse oximetry. The
physiological measurement system 10 allows the monitoring
of a person, including a patient. In particular, the multiple
wavelength sensor assembly 200 allows the measurement of
blood constituent and related parameters in addition to
oxygen saturation and pulse rate. Alternatively, the multiple
wavelength sensor assembly 200 allows the measurement of
oxygen saturation and pulse rate with increased accuracy or
robustness as compared with conventional pulse oximetry.

[0055] In one embodiment, the sensor assembly 200 is
configured to plug into a monitor sensor port 110. Monitor
keys 160 provide control over operating modes and alarms,
to name a few. A display 170 provides readouts of measured
parameters, such as oxygen saturation, pulse rate, HhCO and
HbMet to name a few.

[0056] FIG. 2A illustrates a multiple wavelength sensor
assembly 200 having a sensor 400 adapted to attach to a
tissue site, a sensor cable 4400 and a monitor connector 210.
In one embodiment, the sensor 400 is incorporated into a
reusable finger clip adapted to removably attach to, and
transmit light through, a fingertip. The sensor cable 4400 and
monitor connector 210 are integral to the sensor 400, as
shown. In alternative embodiments, the sensor 400 may be
configured separately from the cable 4400 and connector
210.
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[0057] FIGS. 2B-C illustrate alternative sensor embodi-
ments, including a sensor 401 (FIG. 2B) partially disposable
and partially reusable (resposable) and utilizing an adhesive
attachment mechanism. Also shown is a sensor 402 (FIG.
2C) being disposable and utilizing an adhesive attachment
mechanism. In other embodiments, a sensor may be config-
ured to attach to various tissue sites other than a finger, such
as a foot or an ear. Also a sensor may be configured as a
reflectance or transflectance device that attaches to a fore-
head or other tissue surface.

[0058] FIG. 3 illustrates a sensor assembly 400 having an
emitter assembly 500, a detector assembly 2400, an inter-
connect assembly 1900 and an attachment assembly 2700.
The emitter assembly 500 responds to drive signals received
from a sensor controller 4500 in the monitor 100 via the
cable 4400 so as to transmit optical radiation having a
plurality of wavelengths into a tissue site. The detector
assembly 2400 provides a sensor signal to the monitor 100
via the cable 4400 in response to optical radiation received
after attenuation by the tissue site. The interconnect assem-
bly 1900 provides electrical communication between the
cable 4400 and both the emitter assembly 500 and the
detector assembly 2400. The attachment assembly 2700
attaches the emitter assembly 500 and detector assembly
2400 to a tissue site, as described above. The emitter
assembly 500 is described in further detail with respect to
FIG. 5, below. The interconnect assembly 1900 is described
in further detail with respect to FIG. 19, below. The detector
assembly 2400 is described in further detail with respect to
FIG. 24, below. The attachment assembly 2700 is described
in further detail with respect to FIG. 27, below.

[0059] FIG. 4 illustrates a sensor 400 embodiment that
removably attaches to a fingertip. The sensor 400 houses a
multiple wavelength emitter assembly 500 and correspond-
ing detector assembly 2400. A flex circuit assembly 1900
mounts the emitter and detector assemblies 500, 2400 and
interconnects them to a multi-wire sensor cable 4400.
Advantageously, the sensor 400 is configured in several
respects for both wearer comfort and parameter measure-
ment performance. The flex circuit assembly 1900 is con-
figured to mechanically decouple the cable 4400 wires from
the emitter and detector assemblies 500, 2400 to reduce pad
stiffness and wearer discomfort. The pads 3000, 3100 are
mechanically decoupled from shells 3800, 3900 to increase
flexibility and wearer comfort. A spring 3600 is configured
in hinged shells 3800, 3900 so that the pivot point of the
finger clip is well behind the fingertip, improving finger
attachment and more evenly distributing the clip pressure
along the finger.

[0060] As shown in FIG. 4, the detector pad 3100 is
structured to properly position a fingertip in relationship to
the detector assembly 2400. The pads have flaps that block
ambient light. The detector assembly 2400 is housed in an
enclosure so as to reduce light piping from the emitter
assembly to the detector assembly without passing through
fingertip tissue. These and other features are described in
detail below. Specifically, emitter assembly embodiments
are described with respect to FIGS. 5-18. Interconnect
assembly embodiments, including the flexible circuit assem-
bly 1900, are described with respect to FIGS. 19-23. Detec-
tor assembly embodiments are described with respect to
FIGS. 24-26. Attachment assembly embodiments are
described with respect to FIGS. 27-39.



