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A Study on the Implementation of SoC for Sensing Bio Signal
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ABSTRACT

In this paper, the implementation of a human signal sensing module that has capabilities to check and restore the weak signals from the
human body is presented. A module presented in this paper consists of processing and sensing elements related to human pulse and body
temperature and a controller implemented with SoC design method. PPG data is detected by a noise filtering process toward the amplified
signal which is from the operating frequency between 0.1Hz - 10Hz. A digital temperature sensor is used to check the body temperature. A
sensor outputs the corresponding value of the electric voltage according to the body temperature. Moreover, this paper discusses the
implementation of an enhanced microprocessor which is synthesized with VHDL as a part of the SoC development and used to control the
entire module. The SoC processor is implemented on a Xilinx Spartan 3 XC3S1000 device and has the achieved operating frequency of

10MHz. The implemented SoC processor core is successfully tested with macro memories in FPGA and the experimental results are hereby
shown.

7|

|y

o

H:l

Etolen, #Eh A, SoC

Key word
Human signal, PPG, Photodiode, Pulse, Body temperature, SoC

Had A 2009, 07. 22
2t2 X} 2009, 08, 14

FT3



e FARFTAGH A Al AL

I.M B

Hof Ab3] o] 2EH 2 Aol 2 7]E} 8200 o8 7%
o] whaghol wpeh H QA ARl ol
o] FopA 1 glh

1] u}2} Bio-Information Technology(BIT)l o 3+ &1
T7F 2938 Ay 2L )=, 53] A2 o Fol 7t
ol SR A7t He s vto] QAN E o] £33
AE el hg ol JFH 1 rH1]. EA ML
AFESUGF/t G 5 2, A4
AaME 2Pt A7 A, Fd A 5
tE SoC(System On Chip) 8ol tf gt =2 o]
ghA] £ Aol A= 1Al v of gk it
e A28 S EEE 2 7333 SoC
ol X2 A FoE THIAT TH
g3t A}, A A S ek 2 A 2o0] Y}

o

yo o

do oy

N
-~

o M
% 4

o N
N\I

&

o:

ko
o
s

2

2
=

ftlo
e
o
o

o 1 o

A M T
o
Moz

oz W
M
¥ udt
o
ilo
Job
-0,
ok
patd
1
g
(@]
uj
jincA
o
i
-
o
o
B

HE 7)1E TZ AR v)ete] FE5Eo)

o O X by N & o ol K

oo fu
to =
ot

re

_O|L

® T
£

32 K

[
[y
=
3
e

O

A % Aol

e
R
a
=2

o @ X
>
oo
o
=

r oL gg

o

ox
ofd
tijo

| 2
xR ool o @ o

T )
dob >
okt
o
b do ok
& e
o
to rir i
oft
N

o 3

o
o, o

N
-

to gz K

I =

ol Hz
N

-y
(LAY

o -t
2

¥ ol
_(?L

e o e &2
b
o,
£ o ol
bu oz S
o

fr £ o% ot
2

Ly
HUod 2 op
5
b
>
0:'_1.
o
~
>
ol of nd

we oz 12 fo
> =

Hmt
Kx)
o,
fo
i
i
>
%
Fi'r‘
z
2

f
= i

Ry
jata)
=2
nve
N
N

o 1o

e

>

Ol
-

o
of

T

Z 8
e
>
>
n

— JE, b

fF fo ol o
4 e

T o
1o >
2

L

O}
et

4 i S
du L
i

off 1

e
i
)
o
rir
=
faal
o rlr

g 4
o
e+
l
o

— H

2
o O (-

g it oo b St

o
ofd
oft
-

ol

i

o

*

ful
e

=

&

re 2
=R

e o

=,
2
B ol oger 20

I = NS

e
82
o
=3
&
o
[y}
=
&

>
kS
2

_CZL
Do L oox N W W T oo oo

o £2 X E oo W
I

it 2y

N o
e U
P‘L
2
o
=2
oY
o
i,
>

s AEsH

du
e
ol

]_

=3
1z
>,
‘-Oll
i
2
olp
_QL
¥R
=
+

110

a7 1. B8 HYu 53

0

Fig. 1 Measurement of PPG(Photoplethysmograph)[3]
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Fig. 2 Block diagram of bio signal sensing module
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