[A25]

LED

(Fig.1)

LED PD

scattering matenal

with high reflection

transparent resin

LED

0534008
2
2.1
660nm
880nm
(HDO,)
(HD)
Vac
Vpe
L [Vj /(VJ @
VDC R VDC IR
SpO, = f(r) (2)
R IR

SpO, SpO,=f(r)
2.2 SpO, f(n
SpO,=f(r)
Beer-Lambert

SpO, fir)

(1) Beer-Lambert
Beer-Lambert SpO, fir)

Beer-Lambert
Beer-Lambert
Beer-Lambert

Beer-Lambert Fig.2



zC
I
L
Fig.2 Beer Lambert
I I L
(HbO,) (HD)
A AoD'
AOD’ = (e}, ALHDO, 1+ &}, A[Hb])LB’
e A[HbO,] A[Hb]
HbO, Hb B
A
SpOz
0 e2r(B2 /BNy —¢l
p 2 = y y ) y: A
(eho, —€m) —1(B2 /1B )eio, = &4
2
(Fig.3)
(1]
I Detector
mage SOU,I’CG;, (Reflection)
. . ,’; ZU+Zb
o IllCldEllT'llgl’l‘l‘ g
; SR Z
p Photo;
TR source
d ¢t
SD
Detect()l'\“” Extrapolated
(Transmission) z boundary
Fig.3

p2dp dp

p

LA 2 gy Ls)

4

SpO,=f(r)

=By (o s )
D=1/’ s

" 0% _ 0%
Koy ro

SpO, = (6)
TR o) rlo o)
c 0%
100% K’
(6)
K!
3
3.1
5 10
1 1
2mm 4mm
4.05 4.45
4.00 4.40

= = AR

2 A RANTY 8 AR
wi W T
“® "

: W
. SAARRV T

7 AN T ETAN I\
2-45VV“ VVVW - \ “vﬂl
p ; i
o 2 :i . (s)s 8 10 o 2 :i - (S)e 8 10

( R ( )AR)
Fig.4 )

—~
o~
~



volt(V)
IS
8
e
./—"?-

3.9 H \ 4.15
8.8 4.10
W s s s w0 S ., 4. s s o
time(s) tine©)
(R) (IR)

3.80 3.40
3.5 3.35
3.10 3.2

S & S 3.5

g R e ittt E 3.20 LN
3.5 3.15
3.5 3.10
3.45 .05

0 2 4 6 8 10 o 2 4 6 8 10
time(s) time(s)
( R ( IR
Fig.5 ()
( B )
3.2
CMOS
4
(2103]

4.1

Fig.6
z
}.‘
Fig.6
4.2
@
Z
T B
/ -
——79| S
” )3 X7 L
| a5
‘ || e |
0
Fig. 7
4.0><10° :
—h=0
3.5%<10° — h-0.2
~ —E=0.4
© —h=0.6 |1
3.0><10 —h=0.6
< 2.5%<10°
2.0><10°
o/
1.5>108 \
6
1:0>10 “\\\
0.5><10° i
%k = |
0.0 i
.2 0. 0.8 1

Fig.8




Fig.7
0.2
Fig.8
(2
%)
/ B R
."fl II"'.
!'I 'I
' 0
Fig.9 o
—_o10-
----- 0=20° —— =50
— =30 ----- o0 ——O0"=0=
8><10°
7>=<10° |
B |
6><10° /
o 5%10° /
4>10° |
~ 3108 O S S A P T e e U il
2><10°
1><10°
0
0 0.2 0.4 0.6 0.8 1
Fig.10 o
6’ (Fig.9) 10° 90° 10°
Fig.10
6’

©)

6><10° T
—R=1
——R=0.98
53105 | ——R=0.96
~ ——R=0.92
4%10°
" e AR e i
T e e
2x10°
13<10°
0
0 0.2 0.4 0.6 0.8 1
Fig.11
1 098 0.96
094 092 09
Fig.11
5
(1
()
(3)

[1] Joseph M. Schmitt, “Simple Photon Diffusion
Analysis of the Effects of Multiple Scattering on pulse

Oximetry” IEEE Trans. Biomed. Eng., vol.

pp-1194-1203, 1991.
[2] Lihong Wang, Ph. D. and Steaven L. Jacques, Ph. D.
“Monte Carlo Modeling of Light Transport in

38,

& Multi-layered Tissues in Standard C,” Laser Biology

Research Laboratory, University of Texas M. D.

Anderson Cancer Center, pp.1-19 ,1992.

(3]

113

134-181(1970)



