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New Values in Biometric Sensing by Flexible Infrared-Emissive Surface Light Source
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Abstract

Near-infrared light, which is permeable to human skins
and also invisible for eyes, has been used for biometric sens-
ing and non-destructive inspection, and so on. In this study,
a near-infrared flexible surface light source device was devel-
oped by a novel approach. A pulse oximeter and a vein
authentication were fabricated, and it turned out that the
new surface form factor brings some important values com-
pared with conventional LED point sources.

Our light source is composed of a commercialized red-emis-
sive OLED panel and a newly developed infrared-conversion
film on the red-emissive OLED. This film down-converts red
light to near-infrared. Three kinds of films irradiated by the
maximum emission wavelength of 630 nm exhibit the maxi-
mum emission wavelengths of 761 nm, 799 nm, and 834 nm,
respectively. More than 1 mW radiant flux, which is the require-
ment for the biosensing applications, has been obtained by
15x 15 mm? panel with below 4 V driving condition.

It has been proven that the oximetry at the base of the
finger and at wrist can bring large QOL improvements for
hospitalized patients and can decrease the nurse workloads,
as it decreases the frequency of equipment detachment
caused by patient’s discomfort and also can avoid the drop-
offs that repetitively happens with conventional fingertip
devices. Higher sensitivity at the base of the finger is con-
firmed by our light source than LEDs. With wrist measure-
ment, higher sensitivity was achieved with larger-size illumi-
nation of our light sources.

Two vein authentication prototypes were fabricated with
our light source and with three LEDs. A capture image of
vein luminated by LEDs shows contrast blowout. On the
other hand, our light source has excellent uniformity and
shadow-less features, therein the obtained high-contrast
image promises high authentication accuracy.
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Fig. 1 (a) lllustration and (b) picture of a near-infrared flexible surface
light source by down-conversion film and red-emissive OLED.

Pictures of lit device in (c) red-emissive OLED, (d) red-emissive
OLED covered with down-conversion film, and (e) red-emissive
OLED covered by down-conversion and red-light blocking films.
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Fig. 2 Emission spectra of red-emissive OLED (- « <) and red-emissive
OLED covered with film A (---), B (-+-),and C (—) at 17.8 mA/cm?.

Table 1 Emission and down-conversion properties using film A, B, and C.

15x15mm? Red-emissive OLED

) Emission 17.8mA/cm? (40 mA) 44.4mA/cm? (100 mA)
o Peak RCE®  Radiance Radiantflux RCE”  Radiance Radiant flux
(nm)? (%) (W/sr/m?)  (mW) (%) (W/sr/m?) (mWw)
A 761 24 6.2 4.4 25 14.2 10.0
B 799 18 4.8 3.4 19 11.0 7.8
C 834 14 3.8 2.7 15 8.5 6.0

@ Measurements by radiation of red-emissive OLED. ® Radiance conver-
sion efficiency (RCE) is expressed by the following equation: RCE (%) =
100 x (converted infrared radiance)/(red radiance of OLED).
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Fig. 3 (a) Emission spectra of red-emissive OLED covered with film Cand
(b) the plot of radiances in red-emissive OLED and red-emissive
OLED covered with film C, according to current density.
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Fig. 4 lllustration of the difference between pulse wave sensing parts
using LED or OLED illumination.
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Fig.5 Measurements of the pulse wave at fingertip using (a) LED
(910 nm, Konica Minolta UD-5C probe) and (b) OLED (834 nm,
1515 mm? panel).
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Fig. 6 Measurements of the pulse wave at the base of the finger using
(@) LED (910 nm, Konica Minolta LM-5C probe) and (b) OLED (834
nm, 20 X 45 mm? panel).
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Fig. 7 Measurements of the pulse wave at wrist using (a) OLED (761 nm,
15%15 mm? panel) and (b) OLED (761 nm, 20 x 45 mm? panel).
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Fig. 11 (a) A photograph and (b) gray scale histogram of human finger
vein by illumination using OLED (834 nm).
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