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wavelengths, and with photodetectors sensitive to both of those wavelengths, in accordance

with known techniques for measuring blood oxygen saturation.

[0004] Known non-invasive sensors include devices that aré secured to a portion of the
body, such as a finger, an ear or the scalp. In animals and humans, the tissue of these body

portions is perfused with blood and the tissue surface is readily accessible to the sensor.

[0005] The light sources, typically light emitting diodes (LEDs), need to be driven with
current to activate them. In order to reduce the effects of leakage and capacitively coupled
transients, it is desirable to be able to drive one of the LEDs, without any current going
through the other one. Typically, this can be done by controlling the duty cycle with the
processor in the pulse oximeter. However, using the duty cycle controls to eliminate current
through one of the LEDs has been discovered to still involve an amount of leakage and

capacitively coupled transients that is undesirable.
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taken in conjunction with the acconpanyi ng draw ngs.

BRI EF DESCRI PBREN: OESTHEPPRANIICEHFIORAWRNGs 1 is a

bl ock di agram of an oxineter incorporating the present
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drive circuit according to an enbodi nent of the
[0019] esEipL2 isravgietit dingram of a LED drive circuit according to an embodiment of the

present invention.

[0011] Fig. 3 is a block diagram of one embodiment of the logic for generating the timing
and control signals for the circuit of Fig. 2.

DETAILED DESCRIPTION OF THE INVENTION
Oximeter Front End
[0012] Fig. 1 illustrates an embodiment of an oximetry system incorporating the present
invention. A sensor 10 includes red and infrared LEDs and a photodetector. These are
connected by a cable 12 to a board 14. LED drive current is provided by an LED drive
interface 16. The received photocurrent from the sensor is provided to an I-V interface 18.
The IR and red voltages are then provided to a sigma-delta interface 20 incorporating the
present invention. The output of sigma-delta interface 20 is provided to a microcontroller 22
which includes a 10-bit A/D converter. Controller 22 includes flash memory for a program,
and EEPROM memory for data. The processor also includes a controller chip 24 connected
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DESCRI PTI ON OF THE | NVENTI ON OXi mster Front End [0012]
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control signal LED PWM gate on |ine 44 controls t
resigiol R thorgyowid. Transistor Q8 is turned on by the signal "/IR gate" while the inverse

of this signal, "IR gate" turns off transistor Q6. The signals are reversed when the IR anode
is to be driven, with the "IR gate" and "red gate" signals, and their inverses, changing state, so
that current is provided through transistor Q6 to IR anode 48 and returns through red anode
46 and through transistor Q7 to resistor R10 and ground. The "LED current sense" signal is

read for calibration purposes not relevant to the present invention.

[0015] When the current from the capacitor C65 or C66 is provided through inductor L6 to
the LEDs, and that current is switched off at the desired time, transistor Q11 is turned on so
that the remaining current during the transition can be dumped into capacitor C64. This
addresses the fact that the FET transistor switching is not instantaneous. Subsequently, C64
will dump its current through Q11 and inductor L6 into the capacitors when they are

recharged.
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Zero Calibration Control

[0019] Fig. 3 illustrates processor 22, from Fig. 1, connected to programmed logic 62,
which is in the LED drive interface 16 in Fig. 1. Programmed logic 62 provides the different
control signals used by the circuit of Fig. 2 in response to basic timing signals from the
processor of a clock, a sync pulse, and a pulse width signal.

[0020] As can be seen, processor 22 also provides a red zero signal on a line 64 and an IR
zero signal on a line 66. These two signals go to programmed logic circuit 62. Programmed
logic 62, in response to assertion of the red zero signal, will provide appropriate control
signals on the red gate, /red gate, IR gate and /IR gate control outputs to control the drive

transistors in Figure 2. In particular, assertion of the red zero signal will cause the red gate
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signals on the red gate, /red gate, IR gate and /JR

gate control outputs to control the drive transistors
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signal will cause the red gatesignal to turn off

st nd transistor 8. The progranmabl e
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confi gured back- back, but rather have separate
connections which are separately driven. Accordingly,
t he for egoi nglhepudseiogimeser ofclaint 2mhecin saibbogic circuit is

proél_m%%lrative, but not limting, of the scope of the
nventi on which is set forth in the foll ow ng

claims. WHAT IS CLAIMED I S: 1. A pulse oximeter
conpri sidng: alequisdroxitieter dfldinr 2 wherth $didfdd BATRIFRG transistors

di.ode (LE%; an infrared éIR drive line for an IR
comppps reg agf LR sowice tangisters apd sel andl IResink frapsistong in po B-bridge
At cu : i i rive circuit,
o s%i d pfoc@éﬁ%?ﬁ%%ﬁég@%&@ébéﬂglﬁ%ﬁbﬁqi ne and an IR
zero output line coupled to said drive circuit,
wher ei n5a confthegiulss ioginadterarf chainB whersinmsaihLIEDE areesranged back-

to-b%cg \%%P%%t&%%ﬁveﬁ%ﬁ s(zji{d 1}{33 LtEr]fl Psssla?c{ r%’rturg lii?l\é IfcgjrI sgpd IR LED, and
said drive line for said IR LED is said return line for said red LED.

6. A pulse oximeter comprising:

a red drive line for a red light emitting diode (LED);

an infrared (IR) drive line for an IR LED;

a drive circuit coupled to said red and IR drive lines;

a logic circuit, having inputs connected to red and IR zero drive lines, and
outputs providing control signals to said drive circuit; and

a processor for controlling said programmed logic circuit, said processor being
coupled to and driving said red zero output line and said IR zero output line, wherein a

control signal on said zero output lines causes said programmed logic circuit to turn off a red



t hrough said red and IR LEDs, respectively. 2 . The
pul se oxineter of claiml1l further conprising: a logic
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zero drive lines, and outputs providing contro

[ I . 1 d.dr i circuit, .3. The pul.se oxi net
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respéctividlg pul se oxi nmeter of claim2 wherein said red and
IR drive transistors conprise red and IR source
transistors and red and IR sink transistors in an
H bri dge arrangenent coupled to a return line from
said red and IR LEDs. 5. The pul se oxineter of claim3
wherein said LEDs are arranged backto- back, such that
said drive line for said red LED is said return line
for said IR LED, and said drive line for said IR LED
is said return line for said red LED. 6. A pul se
oxi meter conprising: a red drive line for a red |ight
emtting diode (LED); an infrared (IR) drive line for
an IR LED; a drive circuit coupled to said red and IR
drive lines; a logic circuit, having inputs connected
to red and IR zero drive lines, and outputs providing
control signals to said drive circuit; and a processor
for controlling said programed logic circuit, said
processor being coupled to and driving said red zero
output line and said IR zero output line, wherein a
control signal on said zero output |ines causes said
progranmmed logic circuit to turn off a redor IR drive
transi stor providing forward current flow through said
red and | R LEDs, respectively.



