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The Development of Sensing System for

Chinese Medical Pulse Diagnosis
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ABSTRACT

Scientific technique of Chinese pulse diagnosis acquires signal of pulse
from sensor mainly, and uses signal processing to identify the health condition.
Actually, about how to design exactly a measurement system that acquires all
necessary signal of pulse has not been sufficient discussed. According to this,
the project investigates the necessary signals for pulse diagnosis at first, then
discuss that how to design an appropriate sensor of pulse and how to construct
a appropriate sensing system. The feature of the sensor is that we use two
pressure dies in a sensor instead of one pressure die in a sensor. In other words,
this sensor can not only provide the pulse pressure but possibly give the flow

of blood. Finally, we will design a testing system to verify the designed
Sensor.

Keywords: Pulse Diagnosis, Pulse Sensor, Pressure Die
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SR OHE St
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4 ¥ B /) (absolute pressure) LHBHBBRBARMLAEE
- BB BRI mBRAEZE(FFHEE) F—mildhiE
iz (3R) PitEs - BHEB A EMA Ib/m® & 4 R H (psia) o

it~ B /1 (gage pressure) H T E A BB EBE KA KM o &
BREBEBAIFH - THZAABA  A—aHEH (KER) R
Btk o s XBR A & WL 1b/in? 3 = B A1 (psig) &k R X o

% P 3T 5~ B /1 (sealed gage pressure) H BB A ik £ )
BEMHILELE ABWwEYRKARINAM BA --fam%-_%"ﬁéﬁ

W H (BB BIERANS —3% - ChERBREE :kﬂﬁisﬂ
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% F (differential pressure) ZRBRHMBRBZEAF —_EER I LR
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PHERBENALERETRIYBHLE - SBA>MOREET

ERETY HAEECMIMOZIUNETHFIAET2 - 2RHER
7 ¥4 1b/in® £ & (psid) & 2z -

77 A& i@ B (static overpressure) #FAEB B T AL %L R = 1E
F 5l AL IEE £ 6 B R (overpressure) » R 5] A2 K X 18 T 4518 B 1L
REAGgEBIRBNEEEHBR o

% A& 18 & (dynamic overpressure) G REBR A AR LI
BREXAREZB LB RENYEBRE - ﬂi%%ﬁﬁ%mﬁ*!
Lﬁﬁ@T%ﬁﬂim%Eﬁﬁﬂﬂﬁ%ﬁ%% i@ R T AR 7 A
R B4 R & PT ko
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%zﬁﬁuﬁﬁr%%ﬂ%wiﬁﬁ= |

# 75 (Hysteresis) ®iF AR A LB NEFHA (BB L
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% s

¥ 78 M (Repeatability) iE R 838 % 4556 ho 48 F) 3R &R 48 ) &
BERMEHT EMAEALREH LMD -

18 € (Repeatability) & A b H3- B E ¥ & & — & oF B
Hz2H o

%8 & & JE (Frequency response) $E R E B A RE RO 4
MARNDZHEAMAGE T H B A BGLAE -

B R AN EE AR LR LM E 4 E A (time-event
sequences) ° ¥ & A %‘%&éﬁ%ﬁﬁs’é%%ﬂﬁ%ﬁ%ﬁi “HEE AhEz
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mh THHIFEHR HAILEBEZR T D >

B AG 2 A& 300mmHg
V1lkgt = 9.8N
. 1kgf/cm 2= 9.8N/0.01m’

= 9.8 X 10 "N/m?

!

lkef /em” =
ef 0.454

|
O8N — Yem?
XBENS gl

ImmHg = 133.322 pa

| psi(a) = 6.89476 X 10°pa
Ipsi(a) = 51.7 mmHg

300 mmHg = 5.8 psi(a)

¥ i psig A7 0 Rl A48 B & WA #ALE  psig & psia & &y 4
M ARG ER LR ANEILMR ) Bl & psia 45 69 303K 2 psig
R K b Z psig M ER K 2 psia T AT AR
MR E
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2~ AKX B2 a5k

A TERERMAMOLAEAFTREEINRABMYHBEIE  KMARA
g PO3NL-1 2 BAX B RUARE 248860 &F #HHEEZ
B LA THRIEEARQEITEN  FRAEMARES L FHHAR

Specifications
Model P23XL
Pressure range -5010 +300 mmHg
Maximum over-pressure - 10,000 mmHg
Sensitivity * i 5uV/V/mmHg:1%
Volume displacement ~ 0.04mm?/100 mmHg pressure
Non-linearity and hysteresis* +1.5 mmHg over 0 to 300 mmHg
0.1 mmHg over 0 to 10 mmHg
Zero balance* - +25mmHg
Bridge resistance Input resistance - 1,000 ohms nominal

~ Qutput resistance - 350 ohms nominal

Thermal coefficient of sensitivity

(typical)* +H3.1%/°C
Thermal coefficient of zero (typical)™ +0.3 mmHg®/C -
Electrical leakage - 2uA maximum at 115V 60Hz

SuA maximum at 220V 50Hz
________ 50MQ minimum at 50V DC

Insulation o Withstands 10,000 DC, 500 watt-
seconds of defibriliator discharge, or
electrocautery

Repeatability | “ - +0.6 mmHg

Rated excitation voltage 7.5V DC or AC up to 5 kHz
Maximum excitation voltage 10V DC or AC

Weight - 15 grams without cable

Size 40 mm, including dome (1.6 inches)
Cable length 3.7 m (12 feet)

Bl 29 ZEAX BRIt ZHFHE
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METAIL SENSING
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NG .
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7 a7 \ SUPPORT
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% ?"’:%
ok % g %\ LINK PIN
7// %‘ ' REDUNDANT
/ 7, ISOLATHON
% o
7 %
é ,% NON-CONDUGTIVE
Q 7 2y - - | LOCKING RING
N X 23§} NON-CONDUCTIVE
X 3§ < %3 3 (OUTEK CASE
B 2
S N N
| CABLE POTTING
-3 INSULATED
O_J ELECTRICAL CABLE
il 53 v
P23XIL
B 87 o]
B 210 EAXaRH 2 TER
! N
: INFUSER
!
\ e W TO PATIENT
:: '- k|- h §
DRIP ' |
CHAMHEH% Km |
| ! N
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j 74 Mﬁé@ g STOPCOCK
| { |
| IV TUBING FLUSH LEVER
(PRESS TO FLUSH)
l P23XL
TRANSDUCER I
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EERBAX DRI E TR KRITALH A LabVIEW iz b
et R Rk bRk A T 4%35% A AT-MIO-16XE-10 &5 1/0 F
AR MER TR BN > A THMMRORETE  £MEL /0 F
R A T —f SCXI #yRT B3R RIS » e —mey SOXI AT B3R
HEOAT %hins SCXI-1321 ¢ AR E R ~ i SCXI-1121 &y:R
ENR (ABARKABHIE)  AARS%SIEA SCXI-1000 &y SCXI €k
KA -

4~ S AR B ARSI AR A

BT EEE BTSSR LR 0 FFARFILBATHHEAX LR
tehdiihdhas 0 B EA TR BREMNBRGERMEARF T L%
T AARRERAL  ARELd SCXI REBATEE ZHNHIET
15 2 G N IEE TR InmHg 9B A A 0 HOLER R R
EMEHA BHblBRiiirIE -

BT SCXI REBMHBLERK KMAA - RO -—BREHARKSH
BAXABITHHEERAA > BERFRZCEAE Innllg AT

EAMBES TS AR EFEERAREBYER
1, g =7 . 2K

212 AREHTEH

717~



HNCBBRABHRE AR ATEAHAELKEUT
sbAf SCAL 1121 2B AEHBZESE ]| EAMRZH4EZEATH TR A
0~5V 2 fd » JLEFAriF Bl 2 i A4 E A SV+21°=0. 0763 mV » B &iB% A
BERARK—BRURREAKR—BREE BB LR8BI E A
0.763V> mAMALBREZLZERS 0-300V £45 » &My E A KIIH
BXZ 8 E -

Analog Input

Input Characteristics

Number of channels ... e A B sIngle-ended or B dafferential
(seftware- selectubled

TR BRI cannnmun DTt SUTCCSHIVE Approxiniation

KESURIHOR . cousnsmmisinanmasianss) 16 bits. 1 1n 65.5386

Maximoum sampling rate ..o HOE KS/s suarantesd

Enput signal ranges. ............... Board Cain - Reurd Range

{Suftware (Sofwire Sclectabled
Seleclable} TR R
Bipotar Uinipodur

! HIOGY (ge 10 Y
B TSN Diwasy
B =20 0 2V
| €2 * 1Oy AN EY
2 His v B sV
50 TR S Dead)2 ¥
L0 AR D)V

Enpulviplinissannisanisnngd DC

Masunumnm working vollage ... Each inpui should remarn
within 21 V of ground

Overvoliage proweciion......c.o.ovva . +23 V powered on, 215V
powered off

luputs protected oo, ACH«<O. 15>, AISENSE

PEFCY BUPSOr 8188 L v sresssins sssanie 312 samples

Erala tranafers e DM AL interrupts. programmed
170

DMA modes.viennsJSingle ranster, demand uunster

Bl 2.13 MR ERBRTFEE

I MREARA R HEERARSREC AR FESBRE B4 K
PIEEAARRE LA ZAFMARAEEE » Beb R AHEERIAES L%
MR KA E > A ERERNBTHERIEE » LUEF BT H

il =11
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Description

The SM-5102 is a silicon micro-
machined, piezoresistive pressure
sensing chip. These devices are
available in full-scale ranges from 5
to 3C0 PSI and are ideal for OEM
and high volume applications.

Provided in die form, these sensors
can be mounted on ceramic or PC
board substrates as part of an OEM
system. They also may be packaged
Into proprietary, or application
Specitic sensor lines.
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Ordering Information

Fressure range
Q05: 5P3
M5 12 PSi
Q30: 3¢ PSI
060. &0 PSI
100: 100 PSI
300: 300 PSI

Pressura type Mode! Number Pressure Type
A: Absolute I ‘

G: Gage { |
SM5102-060-G

l_r_J

Pressture Range

Special configurations are available. Contact Silicon Microstnuctures for more information,
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48720 Kato Road
Fremont CA 94538 USA

TEL: 510-668-7000
FAX: 510-668-7025
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Figure 1: Layout
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Figure 2. Side View
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Figure 3: Schematic
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Additional Products

Accelerometers

QEM Pressure Transducers
Custom Designed Products

Low Range Pressure Transducers
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Description

Silicon Microstructures’ Model SM-
5105 piezoresistive, silicon medical
pressure die has been designed
and tested for use in products that
need to meet or exceed AAM|
specifications. The device is
optirmized for use In the high
volume, disposable blood pressure
indusiry, and is also suilable for a
wide variety of applications that
require low cest, low impedance
pressure dwe.

SMI's medical pressure die is

olfered with several custom features
in order to provide maximum

Hexibility. Optional custom metal
patterns aliow for direct die
replacement on existing supstrates.
In addition, impedance ranges can
ke tailored (o match specific
cusiomer requirements.

SM-5105

Medical Pressure Die

Features

QOptimized and tested for use in
aroducts that need (o meet AAMI
specifications.

Optional metal patterns for direct
replacement on maost substrates.

Customized impedance ranges.
Virtually unlimited capacity.
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« Very low cost.

« High quality devices
manutactured at the best
sources worldwide.

» Shipped fully probed and diced
on water dicing tape, or {o
customer specitication.
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