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Implementation of the Pulse Wave Measurement System Using Bipolar Biased
Head on Mode of the Hall Sensor

Sang-gon Jin! and Myoung Nam Kim2*

Abstract

There are many ways to detect the heart rate non-invasively such as ECG, PPG, strain gauge, and pressure sensor. In this paper, the
pulse wave measurement system using bipolar biased head on mode of the Hall sensor is proposed for measuring the radial artery pulse.
TMS320F2812 was used to implement the proposed system and a portable wireless network(zig-bee) was used to show the experimental
result. It was confirmed from experiment that the performance of the implemented system was more stable and faster than PPG sensor or

piezoelectric film pressure sensor.
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Fig. 1. Characteristic curve of the Hall sensor.
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Fig. 2. (a) Functional block diagram and (b) output voltage
characteristic curve of the UGN3503[8].

—-323-

A & ANS ol g3 o, A4z A Aol 7]AHe) 2710]
w2} ohgetA Agshe e AAE 5 Qi Al Z AlA
H 2~

ARG AL ZA| Blojoja A ARG fiol| wheh B & 4= Gle
o, Hlo]ojA =& AMGSHA| s WA R e Sefo|ERE
(unipolar slide by mode), 4= &e0]|=XE(bipolar slide by
mode) 18] 2 = £ A% E (unipolar head on mode)7} 91O

Mool 28 AL AR L ZE B olols SHRE
(unipolar biased head on mode)?} %= Hfo|oJA SR TE

(bipolar biased head on mode)7} Utk [8, 9],

3. AAH &7

3.1 HIO|OjA XS 0|8t YT +ARES| 233 M}

MIA

MAGNETIC FIELD (GAUSS)

G1

G2

D1 D2 DISTANCE
Arrow indicates
direction of magnetic flux
N
/
Distance
Motion of
& Magnet
@
MAGNETIC
FIELD
WITHOUT
/ BIAS MAGNET
CISTANCE
BIAS FIELD |- . b —
WITH BIAS
MAGNET
1
1
Amow indicates :
direction of
tic fl Dista
magnetic flux is nceMmmnM
Magnet
Bias Magnet

Fig. 3. Characteristic curves of head-on mode of hall sensor (a)
unipolar head-on mode (b) bipolar biased head-on mode[9].

JSST. Vol. 20, No. 5, 2011



1361 Sang-gon Jin - Myoung Nam Kim

Fig, 32 & A1) A EES] 2 EA2AS Mol %31 gk

Fig. 3(a)i= tholol A4Jo] gz 490l Fig. 3 tholol

A I8 43 ol ol SRS ole £

o) A ARg3tel e Foli) 42 ol FEE Fig, 30)

oW e AXY, TUL A o 53 ol

2T 4 9 Ak FYRE YU B A BHS 0|§3
R

N

v o .
Fig. 4% 3%%“ Fybo] et wiot By W) SAHAA 7

hl fus
FE EGE BRI Qi S4R-9of dutrh Ay g ) Ao
gel

ol 2 Ago] WA Hrh UGN35032 2.6 V 71& A%l 1 G
F 1.3 mV7F HskER 300 G 2713 M99 vl &4 9

o] 2%k 2.2 VoA F ) 2.7 V7HA] W9 HQto] Mg 20
Elo] 855 Wuks Z4sA "o

_l

Bias magnet
Motion of s Hall Sensor
Magnet UGN3503
ST1T Skin
T ] ——
. Artery
Tissue

(b)
Fig. 4. The (a) systole and (b) diastole of the radial artery.

3.2 Miokst AAR EEE

Fig, 5= Aokt A ABL BT 9lom & HA R W} 24
I} AEEEE 243 = E= TIAR] TMS320F2812 DSPE
o]-gakitt TMS320F2812+% RISC(Reduced Instruction Set
Computer) %) 320 EASE 14444 DSPE AHPEE 150
MHzoll 150 MIPS H#@o] Az 58& 7= 145 ZRA|AC]

JSST. Vol. 20, No. 5, 2011

> o

(101, 4“ Bl a7 el 7] BRrWaEA o] 8 A
8ok JaL 4% 574 PPGAIAE F718kltt Al2glo]l ARE-H PPG
Al A= PhySIOLab/\]' BME PPG-Kit v2.42] PPGAllA o]t}

TMS320F2812%= Uj5of 128]E 83 A/DH3L7] 9} 256KB &
Al 2] 36KB SARAMO| WaH o] 3= 23 (on—chip) FH]
o) mpolazz A Aolct, Mo mite] ofteA gl HlojE A
£ SHA] ot AANAR RuE Y 4 glek 2 g Al
A5 F4 Ala7 sl njefstze A u&-8Hof W o
AEL 7= AAFH71Q] TLO849F LV27845 AME8lTt &
AE A15.9] MZE o] E(sampling rate)= 8 KHzo|il, AZE
fllol= DSP A4zl CCS3.1(code composer studio)&
A&-SHRITHILL.

Jlx

TMS320F2812
Hall Sensor pC
~
nie] DsP v
PPG Sansor ADC CPU E— e
N ul || FIR-Filter(BPF) SEE I\
\ | T T
ROM RAM /w
REG. Y
Power | (1.8v
Battery 3.3V) —1
(5v) UART(TX,RX) |._ ”
|g'

Fig.5.Block diagram of the proposed radial artery pulse
measurement system.
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Fig. 11. Radial artery pulse wave after digital bandpass filtering.
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Fig. 12. Pulse wave obtained from bipolar head on mode wave(top)
and the unipolar head on mode wave(bottom).
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Fig. 15. Measurement and computer monitoring using developed
system.
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