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Tiny Biomedical Amplifier Combines High Performance, Low Power Drain
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The problem: To facilitate biomedical studies on
mobile subjects, develop a miniaturized, high-per-
formance, high-reliability, battery-operated, solid-

state amplifier of low power consumption, that is suit- .

able for both general biomedical use and space
research. Amplifiers meeting the requirements of phys-
iological research are available commercially, but they
are often too bulky and require too much power for
many applications. Small amplifiers have been devel-
oped but often with compromise of some aspect of
performance.

The solution: A transistorized, portable, high-per-
formance amplifier that utilizes a differential input to
obtain a common-mode rejection of 25,000 to 1. Be-
cause of its small size and low power drain it may be
mounted directly on an ambulatory subject.

How it's done: Transistors Qi and Q2 are emitter
followers and provide the necessary high input imped-
ance of about 10 megohms differential. The differen-
tial output of the emitter followers is converted to a

single-ended signal by a difference amplifier consisting
of Q3, Qa4, and Qs. Transistor Qs provides the differ-
ence amplifier with the high emitter impedance neces-
sary for high common-mode rejection. The signal is
fed sequentially through an emitter follower Qg, a
second difference amplifier Q7 and Qs, a common
emitter amplifier Qg, and a final emitter follower Qio.
Capacitance coupling in these stages is minimized to
provide good low frequency response from 0.15 cps. .
The amplifier exhibits a gain of 1,000 while drawing
5 milliwatts of power.

Notes:

1. This amplifier has been constructed in a weld-
connected cordwood configuration with dimen-
sions of 2.0 cm by 1.7 cm by 0.9 cm and weighing
4.5 grams.

2. This device should find application in the bio-
medical field for amplifying electrocardiogram and
electromyogram signals.
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accuracy, completeness, or usefulness of the information contained in
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this document, or that the use of any information, apparatus, method,
or process disclosed in this document may not infringe privately-owned
tights; or B. Assumes any liabilities with respect to the use of, or for
damages resulting from the use of, any information, apparatus, method,
or process disclosed in this document.


https://core.ac.uk/display/10250613?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

3. Inquiries concerning this innovation may be di- Patent status: NASA encourages commercial use

rected to: of this innovation. No patent action is contemplated.
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