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Abstract

Biphasic defibrillator project has designed, build and test biphasic portable external
defibrillator during the first year of the project.

The ECG/Defibrillator module is designed based on ADS 1292 ECG Front end and
PSOCS5 CPU. The module can capture the ECG signal, detect heart rate and communicate with
the ARM Cortex A8 main board with touch screen software & can display ECG tracing. We have
tested the accuracy of the device against standard ECG calibratore, Fluke Impulse 7000DP
ECG/Defibrillator tester.The module accurately report HR 10-254 BPMZ(+-)1 BPM at the ECG
amplitude of 0.05-5 mV. The software detects heartbeat between the risig edge of R wave to 2
milliseconds after the peak of R wave.

We have designed , build and test high voltage biphasic circuit based on a high voltage
medical grade relay, Gigavac G13 attached to two sets of high voltage capacitor (Aerovox 240
microfarad 2500 Volts), damping coil & Fly Back transformers. Each set can independently sets
the energy and duration of Phase I and Phase II of the biphasic wave. The maximum energy per

phase is 240 Joules. We employed Insulated Gate Bipolar Transistors (IGBT) to reverse the



polarity. From the test, the circuit can reverse the polarity at 440 microseconds. The output of our
device has similar waveform and phase —reversing duration as the standard biphasic external
defibrillator.

The case was designed with ABS plastic to have the shape & size similar to the standard
biphasic external defibrillator with the input from our cardiologists, ansethesiaologist &
emergency physician. Our user interface is based on industrial grade touch screen which should
be able to withstand the rigor of day to day clinical use. We plan use questionnaire to obtain user

feedback when the device is tested in the laboratory.
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MesinaduanyamazmeoNldlun15398 (List of Abbreviation)

AC : alternating current

DC : direct current

LED : light Emitting diode

nm : nanometer

R Value : ratio of normalized red AC amplitude to normalized IR AC amplitude
Sa02 oxygen saturation

USB : universal serial bus

ECG : electrocardiogram

NIBP non invasive blood pressure

RR : respiratory rate

PR : pulse rate (from pulse oximeter or NIBP)

HR : heart rate (from ECG)

Sys BP systolic blood pressure

DiaBP : diastolic blood pressure

TCP/IP : transmission control protocol / internet protocol

UHF : ultra high frequency (radiowave)
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Biphasic Portable External Defibrillator
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1) supraventricular (or narrow complex) tachycardias, including atrial
fibrillation and atrial flutter.
2) wide complex tachycardias,
. . 91 A o A o A o A
a. ventricular tachycardia, 114Qﬂaﬂmmmmmaﬂmmmums
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b. ventricular fibrillation (unsynchronized shocks : defibrillation.)
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g‘ﬂuuu trapezoidal wave 111 biphasic W30 triphasic
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3.1) Module Design
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4. #an3398 tazeniiewa (Result)
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s feedludldinldanndiu 18FauuaTosnseduinladaelwfhaiadoune (Biphasic
Portable External Defibrillator) ﬁﬁiﬂ?’qmasj uazgﬂ%qmﬂﬁ’mﬂgjﬂ’ﬁmimamwmfﬁ’qaawim

(MW 14)

2012/06/07 12:15°EM

v o

v ] Y
Mnn 14 Lﬂ%@\il}}]ﬁylﬁﬁ UIUBN U Corpus FNITDAIT YYD m‘lumu 100 m iﬂﬂﬁuﬂu WU

g9 U

72U internet

o I~
@MU Main Board/ User Interfacc 114154013 1aAA@0N mainboard 13135211

a J <3| 4 v o S 4
AN A0S Linux Tagosnuuuldilumsoviadyaadwiuumnaoudis’ls (Portable vital

. . 2 A < Y A 9 9 g a ¥
sign monitor) FaNVINAAnTHNoVUGIBRT eI TU TsImee tasAaaIuusoNeILE
ung Helicopter mMalnsam3taenlys 10.6” Touch Screen Arm Cortex A8 91AUTHN Embeded
Arm UszmaansgomsnT @au User Interface 119 15975 1AWeu 151051 Touch Screen

v 9
Portable Vial Sign Monitor 10819 2181 C++ U1 Qt 4.049e1150 1911 14%3 CPU ARM uag
= % A a A k4 Y

Intel 910 Code 1R8N U tBAAANNAANAIA (AINT 15) N1aTasams aeenuunldauise
nlasulasnsuaainaIn ECG Monitor/shock Deliver Mode Tagti/asusiuau
Lﬁ'umwxl,mmﬂ uazi‘imaummﬁaumunmﬁuﬁm"lﬁ' uag Defibrillation Configuration Mode 1o

Set Voltage, duration of Phase 1 and Phase 2 of the Biphasic wavefrom



15

r
I
i
I
Ir
I

B3| C3 Bl =Sl

MNN 15 Prototype Touch Screen Vital sign Monitor. 1739419 CPU Arm Cortex A8 213150

= ° Y ° o = Y
lﬂﬁﬂul!ﬂaﬁﬂTu'JULﬁUﬂi']w, ﬁummazmmummﬁﬂgmﬂmﬂL!,ﬁm"lﬂ

ECG/Defibrillator Module 111849101350 Corscience 1/§jia5919z118 BDM 65
External Biphasic Defib. Module n141A94N193988N UL module AW ludAadl

Tuduusn lfnaaaunsmaLTanaInagassan ADS 1298 EKG front ends A1NLI3HN
Texas instrument UszinAanigamsni uazidenliniagszuiana CYSCKIT-PSOCS AN
LFEN Cypress YsinAanigaian (21 16) 391U MATLAB Program iNeaeiudayayim

4 & Y . A Y '

A4UUIAT03 Computer INDATIVANINYNABIVDI Algorithm Tunsdeas Tnenaasilouan
MUUAAIAIGIDTTIN ADS 1298 (NINA 17)

B

NN 16 2995594 ADS1298 ECG Front End B) nieszurana CYSCKIT-PSOCS
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doyanunldnaaen n1alasamsld Fluke 7000 DP ECG Simulator Yowud1g ADS
Y [ 4 9 @ A A Y 1 a = Y 9 o
1298 wiounulv PSOCs CPU adndyanuglamaoy 1 asemeIui udrdweenniounu
' A o v o ¥ Y ¥ a
w1 USB Port o luaanauazud lvauamnsosudyanunaesldedegndes (nma

[ 4 . v o @ A
17,18) uag IaUSund algorithm lumsindasimsuusainlaaugndesaseauaiinldnn

Fluke ECG Simulator

AMA 17 MATLAB Program 1H0A329A11HYNA09904 Aligorithm lun1sd@oa13521a19 ADS

1298 A1 CYSCKIT-PSOC5

2012/08/13 03:25 PM

MNA 18 FOIUULAAITYYIUIN ECG Simulator 0kd ADS 1298 B0 1atiaad ayay 194

Square wave 1/second
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iionaaey MATLAB program 3UEINITOAILANINDITIIN ADS1298 12 T
Algorithm WiReUluNIY C 181801993391 ADS 1292 ECG/Chest impedance front ends
INLTHN Texas Instrument Uszimaansgomsn uazidonldvilolszuiana ARM PSOCS

with FTDI USB controller 91n13HN Cypress Yszinaansgonan Iasdainiveslasans

(% @

(e firmware Lﬁ@iuﬁtfgﬂlﬂmﬂm ADS 1292 111J1 24 bits, 250 sample / second 914U 3

=

1 @ o ' 4 I
soedayam udnhdaaan lauru filter ivouaaanailu ECG tracing, Chest impedance
tracing Az iAeATIMIIAUVE1 10 Lazdns 1IN e ladeeannie USB port (1w 19) Tag
i@onldaene ECG $1uu 5 1dufe left arm, right arm, left leg, right leg 1lai$ chest lead Tao

A115DA0NUAAY Leda LILII 1A Chest lead

NN 19 A) ADS 1292 EKG/Chest Impedance front ends ttag B) vidigdseuiana ARM PSOCS

[ (% 1

o5 UF e detect EKG, Chest Impedance, Heart Rate L4812 Respiratroy Rate €1499NN1 C) USB

o o

Port

1A39n171H9AM Fluke 7000DP Defibrillator/External Pacer Analyzer and Tester el
= Y dl a 1 a Yo dl dl 1% ¥ o
Hpnnadsiesanszuuniadnane dulnglAfuiAseaiia 16 wgunian 2555 ukalivinnis
NARBLIAIT

1)1@3‘@?]’15‘151/] A&a1U1191NTN Touch Screen External Defibrillatore %\‘Iﬁﬂmfﬁ_l
ECG/Defibrillator Module N aNARKY1 USB Port kN8 11 ECG wave,HR 71 AN LAAINALL
a8 1m21d Fluke Impulse 7000DP ECG/Defibrillator Tester NIARTYYUI0L WL ATNNT0TU
wazuandEan19dn lignFieslata1nIn Detect Heart Rate 470 10-254 BPM AN 0.05-5 mV

1 1 ¥
(N 20,21)I08 software A% detect heartbeat MANUALUNULIBS R Wave audanieili 2

milliseconds Y1A9EIAA UDI R waves
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7NN 20 Llﬁﬂiﬂﬁ%ﬂﬁﬂﬂﬂﬁ@ﬂuﬁﬂ ECG/Defibrillator module ﬁ/‘LILﬁdﬁ"N Fluke ECG

Simulator NWANNWARANNITLFL Amplitude/Heart Rate 1WN1INAAELAINYNFHBI8 module

ECG Plethmogram Detected R wave  Chest Impedance

1 = ~ ' = oy
MWA 21 FuaTuaag plethmogram 114910 SpO2 module F1W USB Fuaduand ECG a1
NULLAAY Detected R wave HAZFIVSILETAL Chest Impedance

'
e Al

@mmuummzﬁﬂ Vmﬁ@m@@dﬂitﬂﬁiﬂ@ﬂ ECG/Defibrillator module A9 AINAINITD

o o

Tun19 detect R wave WAZAMNAINIIN TWN19AILANTEUL WA AN R34
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ANNNINAZAL ECG/defibrillator module WLANENNID detect 151"1719:\‘1 narrow QRS
complexes LAY wide QRS comples LﬁuLﬁ'ﬂLﬁm PVC 1nti 0 Lqmﬂmuﬁ”umm Square wave Af
L’JZ\]’]‘?%@ AN Synchronous version IA2ayd99anNIg External Sync/Defibrillator Control Pin
Lﬁmﬁmzﬁ“ﬁytyﬁm@umu Md@famwzgm ECG/Defibrillator module @tﬁﬁmﬂ’]ﬁ‘aﬂ Synchronous
cardio version 1pe138a1NINaLl# stable ECG (Reacquire- R wave )

ANMTNARELTI LI algorithm 4141709MAINNG19T8I QRS complexes i
a1t 14 1unng Classify 1iaraspuRatnfeesnisfiuaasialali

lEiesaq Phillp Heart Start N1911N137NA&AL Synchronization Test WLAN
411170 synctime bRIEUING /A2-N milliseconds Laziilafinnnsia Energy Test 1ag71n19
NaZBuLLIL Biphasic 71 10,50,100 Joule 471471 3 A5 wudfiANgnERdl (+)0.33,(+

)1.27,(+-)3.17 Joule AMNAAL
4.2)Defibrillator High Volt Design
nalasanislieanuuuuaznaaauunasaelige Ing uA unAana LazA. .
as.nus THeanuuy Medical grade high volt capacitor/relay charging/Discharge Circuit nel
Guarngunsaiinidialngs 2000 volt, 250 Joule Tnel4 Flybacktransformer lunnsa¥nalngs
119un93 Touch Screen Portable Vial Sign Monitor ’WL%@N Aarfy Modules ﬁiﬂx‘l“]ﬂi’m
NN Serial & USB Port L‘ﬁl'ﬂﬁ’] ECG wave, HR,SpO,,PR,Systolic/Disatolic BP LA= Plethmogram
wave ﬁiéﬁmmmumﬂ Iﬂﬂ@:ﬁ@’m’]ﬁ‘ﬂlﬁ‘ﬁiﬁ’] upper/lower limit YRINTHILABUAT Vital Sign

o 1% 1 A . ¥ 1 a IS Y o
uanlA 3 8eine A Heart Rate, SpO, WAZ respiratory rate IRatndasy qummslummty’]m

o

|
=

Feunundapsa Yunadannsulaiin LmzﬂmmLﬁ@[ﬁiﬁmm@ﬁmmmmmim

43)¥NN1sNAgaL Modules muda 3 Ave 9iUnsalinaandaansdianialniln
(Fluke ESA)lagim ﬂ’&‘ﬂ‘]_lLﬁ‘ﬂsl% medical grade power supply AULTMW 128R ?ﬁlqié’ﬁ?ummgm
AnlaaadEn1e Wi IEC 601 Taadinvasdiuusssyatimnusuli way bc-DC
Converterd nauang I3y module ffl"N"| WAL ARM Cortex A8 W91 Leakage Current il
ANNNIATFIU

i niiAmagenAAmUsEe fourynnusunau Taeflau line interference N
Y174 ECG Simulartor Laz1lau Motion Interfernce 11174 In/SpO, Module #1N170NUFID

&ryoynnusunaulilne el detect HR/SpO,/PR
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4.4)Monitor Casing Design

v o

Y2 A Y| =~ Y A
7]1\1Iﬂi\?ﬂ’lﬁl’lﬂﬁﬂH’llﬂiﬂ\uﬁl'ﬁgjﬂﬁﬂlﬂﬂm‘ﬁwwa'IEJ!,HJ'U Llagqﬂ!a@ﬂgﬂllﬂﬂm@\i

o 9

Y
[

insouthsz Jdyanu®n Corpus Tasaztiginazszuuaeluihludy malasamsld

¢ o o a o A A A 9y
PONUUVLAZTIAIN VINUTHN TRC smart box Uszimaing (nmwh 22) Taeidenuuuis 14
f:]}mﬂfl 11 connector panel NA UG Y Power Supply/Communication Port NEAUNAY

Haun$a 32 aw.dnuga 27 . §n 20 w.

Y

A v o s A ~ A A 1 Y] o
NNN 22 mwuﬁmmmqﬂﬂmmaauw mﬂTﬂﬂ%zu'ﬁwmazszuuma"l%lvh“lum

U

4.5) MMInaaay Portable Vital Sign Monitor
4 4 v o 1 [
e ldussygnsaiacludads udwumsnageuanulasanemaluihudve1d
o A Y [ = A 9 a g}/ o @ a =1
wunseurhseNdyaadni 1 nasauuamessuuuagninsauuullaniin (sealed lead
acid battery)¥U19 4400 milliampere-hour udhmMsnageuny ECG waz SpO2 simulator on
2’/ ' o k) Y 2’/ A 1 Y ot [
a34 walsingNawnsahauldgndesnaiens lWihonuuaness uazurasne i
NIMIUNNG
o o o= < Y A y A °
MM INATOU Battery Rundown lagoauuamosisauan uantlalinseaiau
TagiannuauTariann 15 i niounuiauazuaaswanan i lelnd Hdasimsdu
] ~ ~ A o a A Ay = o 9 '
60 AF9RBUIN HazTiaNududveseenzauludeaniosazos Tae lilimsauniiiee wun
[ Y @ = 9y 2K o VAo Y v 9 1
awnsoimula 6 921ue 12 Wi udrveudainadiny TaemnialadignaoinasasIans
9
Y a 4 9 a 9 o [ [ [
laFgunnduaznenuiad1davesawnaassld wuniulSudyanuais g
1 < 1 o { 1T o .. v Y 1
Yulvua@n wagammvuanezdidaaionfou(default alarm limits) ¥990a351013118 1989 4

mizay N lasams lanmsud lvarudeuaonul 15 (User interface) azmimuaa1 o

wdldianels
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YUZUNN IATINMIMAIRUHUNMTUDOYNATNINTNABOININAMZNTIUNTITOFTIN
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5. a5

Q
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Ay vo a v A oy o o
Tasamsiladuiumseonuuy asuaznagoumsourhse NdyauTNLDY
4 P 3 4 [ 4 v
maoudels lasgunssinadniugausn dsiznoudansosianauluiinialavazanud
NVBINTION (AT0ITANNNBNMVBIeanTIU IuERAMELaLaY AT e IARNNAL Tatin
awnsodadyanadnlaun aau il sasimaduvesinle aduuaasnisniels (Chest
impedance tracing) A3 sriela Plethmogram ANUONAIVILENTIU WA LaZEATINS
[ 4 9 [
wuvesFwasuas lanagounuglnsainsiaiauinsgiu 1A Fluke Index IT pluse oximeter
tester 118 Fluke Impulse 7000 DP ECG/Defibrillator tester 1Ag&181503AANNDNAIVOY
v 9
ponFu 1UE0AAIBIEININ 50-100 % (+-)2%, TAFNITIN 30 — 254 ASIABUIN (+) 2 ATIAD
= [ 9 [} g}/ 1 =1 g// 1 =1
19, IA0ATINMTIAUVDIH2 19910 10 — 254 ATIADUIN (+) 1 ATIADUIN
o < a
szun1F19#h 12 volt MntuawmessuvuaznInTALLVTANTIN (sealed lead acid battery)
I ) @ o <
VU 4400 milliampere-hourtHszvvUdsoa I ludr awnsorianldlszuna 6 ¥11ug uaz
7 1 1 =% rd
annsosuliihanuvasseliihaeuenvuna 12-36 volt 3914 e nsouazisdneilines
14
4
A Ay ya A Y A Aa 9 1 A Yo
e lalglunutazamnaimingay Taglannnsesiins ldanuegsaes lasy

[ ]

J* @ a o =~ 4 o 14 a A 9
aunzihonunnd lsara e Idgdunnd uazunmdnsanaaignmy Tagdenldaonnu
dudan s lulssnugaamnssy Fmaiinaznumuaems o luredile 18 dans
oA A [N { < @
aniivanuluinaeseg Idsamhuuuaeunie 19414 14 Tnanuiunaz Jannumumuaes

anlsznouaie q



22

6. Uyrimazgilassn
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62) Toymanuarvesszuuaulszana lumsiagequnsaif critical Tums
AuHUM3IAe ECG Rhythm Simulator Fluke Impulse 7000DP 113101g3 256,800 wazl¥szey
o A A "y Yo A ]
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6.3) Oximeter modules, Noninvasive blood pressure modules Lﬂuqﬂﬂi UNNNNNDI
v d s s 9 Yy A o Y X qU
psuazenIaiuginsaiunnd tazdesvooyanasniumeomsiiud daldanlszum 3
A Yo ¢ A o a A
wou nelnsans lasuglnsaliiernnsnadouaselu@eon unsiaw 2555
o o o . 3 A A '
6.4) 9Un3ald115U ECG/Chest impedance (ADS 1298) 111429953520 Miig00n 11
@ = 9y a = v o 9 . . =
ganaimaun lvnndeda taziinnuadududougs aw specification azlinnuamsaluy
] 1 H @ 1 <3 v W {
M133A Chest Impedance 728 11§ model NIANNANTOAINAN WUAISY Ball grid array 0
maTasams liasathuniani ludszmealneld iosnndesldnseiiniianituy
Flow/Reflow &4 lenansosin Ia ludszmealne malasamsdeldud lvTasnmsoonuuuians
TM1A181993520 ADS 1292 Fpaniimienenad uazanald 2 ¢1 el 1ds1uu ECG
Channel 9un Insamsdoamsaanali Insanmsaisn
6.5) Corscience Wi}WEﬁ ECG/defibrillator Module BDM 65 ’ﬂf]!,ﬁ’ $N9218 module
aananlinulasems nalasensdeldud lvlnsmssonuuutaznagel ECG module Y04
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AU 1@1A Fluke Index II Pulse oximeter tester 1tag Fluke Impulse 7000 DP ECG/Defibrillator tester

TAse 1113030 SpO, 910 50 — 100% )+-( 2 %, PR 30-254 BPM )+- 2 (BPM, HR 10-254 BPM )+- 1 (BPM
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Abstract

Portable vital sign monitor project has successfully designed, build and test a portable vital sign
monitor during the first year of the project.

The ECG/Chest impedance module is designed based on ADS 1292 ECG frontend and PSCOS5
central processing unit. The module can capture the ECG and chest impedance signals, detects heart rate,
respiratory rate and communicate with the ARM Cortex A8 main board with touch screen software and can
display ECG tracing. We have tested the accuracy of the device agaist standard ECG calibrator, Fluke Impulse
7000 DP ECG/Defibrillator tester. The module accurately report HR 10-254 BPM (+-) 1 BPM at the ECG
amplitude of 0.05 — 5 mv. We use Goldwei SpO2 and Envitec NIBP 2012 modules to detects SpO2, PR and
measures non-invasive blood pressure accordingly. These modules send the data via serial ports and can
display the plathymogram, pulse rate, chest impedance and respiratory rate on our display software on ARM
Cortex A8 CPU mainboard. When tested against the Fluke index II Pulse oximeter tester, the system can
accurately detect SpO2 from 50-100 % (+-) 2%, PR 30-254 BPM (+0) 2 BPM and comparable blood pressure

when compare to the standard clinical mercurial sphygmomanometer.

The power supply is based on 12 volts lead acid battery as internal back up. The monitor can use
external supply from 12 to 36 volt DC which enable it to use power supply from the ambulance or helicopter.
Our battery capacity is 4400 milliampere-hour, limited by weight and size consideration. This is enough for

approximately six hours of continuous uses.



The case was designed with ABS plastic. It was designed to have the shape and size similar to the
standard vital sign monitor, with the inputs from our cardiologist, anesthesiologist military personnel and an
emergency physician. Our user interface is based on industrial grade touch screen which sold be able to
withstand the rigor of day to day clinical uses. We plan to use questionares to obtain user feedbacks when the

device is tested in the laboratory.
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AMA 1 NIINAAINITAATUL A

mwﬁ 2 LEAAIHANNITVD pulse oximeter
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mwﬁ 4 A) 9INUFAY Seimen 1934 ECG
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AMA 5 A) nnEaImsiaausu Tafiadae 33 oscillometric
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amit 6 w3euthss Sedaanadn §u Corpus

mwﬁ 7 Prototype Touch Screen Vital sign Monitor. Lﬂ%@ﬂ% CPU Arm Cortex A8
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ECG module ¥041a54M3
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FUPEAY ECG Aidunand Detected R wave 1182 A10811a99 Chest Impedance
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MesinaduanyamazmeoNldlun15398 (List of Abbreviation)

AC : alternating current

DC : direct current

LED : light Emitting diode

nm : nanometer

R Value : ratio of normalized red AC amplitude to normalized IR AC amplitude
Sa02 oxygen saturation

USB : universal serial bus

ECG : electrocardiogram

NIBP non invasive blood pressure

RR : respiratory rate

PR : pulse rate (from pulse oximeter or NIBP)

HR : heart rate (from ECG)

Sys BP systolic blood pressure

DiaBP : diastolic blood pressure

TCP/IP : transmission control protocol / internet protocol

UHF : ultra high frequency (radiowave)
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Portable Vital Sign Monitor
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3.1) Monitor Design
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ECG/Chest Impedance Module 14 Tas4m 3 Idoonuuuan i lusuusnldnaaon
ﬂﬁﬁ"@lflﬂ;GWMﬂNﬁ]ﬁi%N ADS 1298 ECG Front end 91N1357 Texas Instrument ‘]J’izmﬁffﬁ%g
aui3n uazidenlemilelseutana CYSCKIT-PSOCS 1INU3HN Cypress Usme
an$gom3m (il 8 ) $IWSY MATLAB Program Lﬁaaaﬁuﬁmumﬂmawum‘%'m
AouTIAeS 1lnI19AWYNRBVeY Algorithm Tunsiteas Taenaaesdlenifmuadig

% 910 PSOCS 1912995590 ADS 1298 (7l 9A) Wuaodgya it Serial Peripheral

Interface (SPI)

NN 8 A) 21995571 ADS1298 ECG Front End B) Hiti1815:u7aKa CYSCKIT-PSOCS

T
(3 =

doyanunldmaaon n1alasamsly Fluke 7000 DP ECG Simulator Yowudg ADS
9 [ 4 9 @ A A g 1 a = Y 9 o
1298 wieunu 1 PSOCS CPU adndyanmglmmasy 1 aseaedui udrdseonniounn
' A o v o [ Y ¥ =
H1u USB Port o1 lugaswauazud lvauansaSudyanansass ldedegndes (nwh
9 B) uaz la1Suns algorithm lumsindasimaduvesinlaaugndesaseauaiinldon

Fluke ECG Simulator
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AN 9 A ) MATLAB Program 1190579A71NQNA09U04 Aligorithm lumsdeasszning

ADS 1298 N1 CYS8CKIT-PSOCS

2012/08/13 03:25 PM

o

WA 9 B) ¥0IUULAAIT QYA 181910 ECG Simulator Okd ADS 1298 %938 19uaAd qyay1as

Square wave 1/second

ilenAdel MATLAB program WEWITOAIUANNITII ADS1298 1d2 1dsi
Algorithm WL C 1a21a9NI99559 ADS 1292 ECG/Chest impedance front ends
INUTHN Texas Instrument Uszmstansgonisni uaziaon l9minelszuiana ARM PSOCS
with FTDI USB controller 910U3HN Cypress Usginaanigomant Iasdainived Insinis

(oY firmware Lﬁ@iﬂﬁiy,mﬂmiliﬂ ADS 1292 1)1 24 bits, 250 sample / second 31U 3

' o o o 4 ' 4 3 . .
FOIAWUINU udnhdganun Iduru filter ivouaasnaiilu ECG tracing, Chest impedance

g g

Y Y

tracing 1182 IABATINTIAUYDH 1Y LazonTIMIMeTladeeenN1e USB port (N WH 10) Tag
idonlFaeae ECG 147w 5 1dufD left arm, right arm, left leg, right leg {18i% chest lead Ty

AUTOADNUEAY Leda LILII a2 Chest lead
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MW 10 A) ADS 1292 EKG/Chest Impedance front ends ta B) i 1e1l5z39ana ARM PSOCS

[ @ 1

ST e detect EKG, Chest Impedance, Heart Rate 1401 Respiratroy Rate 73990119 C) USB

9 g

Port

Sp0O2 module N4 1n59m 35180014 SpO2 Module CSN 640 310U HN Gold Wei
Uszmadssusglsznyuiu HeanN3OFIHanY serial port i 4800 bit per second 1ag
waraanaiii Plethmogram, SpO2, Pulse Rate 3eIN5U84N19 159013 Boniinzdniiou SpO2
module L"lﬁﬁlﬂ ECG module ¥041141A539015 Lﬁaﬁmamﬁﬂﬁ’q ECG, HR, SpO2, PR, ECG

tracing L101% plethmogram liaeenriu USB port (MW 11 B)

MNA 11 A) LFAIMITNATOUMIIAONAD Goldwei SpO2 module (171 ECG module ¥4

Tnsams
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ECG Plethmogram Detected R wave Chest Impedance

MWA 11 B) 1dud@ihuans plethmogram 1’18910 SpO2 module U USB Fuaduans ECG 71

ULLEAY Detected R wave LagT@IU8LdA9 Chest Impedance

NIBP module M141a53m35180n14 NIBP module 2010 91013 HN Envitec 1521l
1 ) v 1
©eIIU (MNN 12) Faa1115930 18N9 Neonatal mode tiag Adult mode 1919 5 volt azAoens
1 4 4 § I
HUNDTATOETHUVOUNTUT 4800 bit per second TaULAAINAITIY Cuff Pressure,
] 4 [ 4 4
Systolic/Diastolic/Mean blood pressure 1agADIFoNIA1NUNDTATOTUVDOYNTUVDI main
v g y Y ) U

board Iﬂﬂ@]ﬂ mmsmmﬂumq 9 Gﬂllﬂ’ﬂll@lﬁ)ﬂﬂﬁ"l]ﬁ]dﬁﬁ“h’ (Manual measurement) Iﬂﬂﬂﬂﬂn

o w Y A ) [ A A a3 Y
RRINEGE Llagjﬂﬁﬂluﬂﬂlﬂuigﬂglaﬁunﬂ 5,10 159 15 U Lﬂu@u

AN 12 NIBP Module 2010 910US N Envitec Uszimnaensiiv
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11514054 Touch Screen Poratble Vital Sign Monitor WIFOUABNY module AN d WU
4 4 4 o
NN Wﬂﬁﬂﬁﬂﬁﬁlmﬂﬂuﬂimmz USB port (o1 ECG wave, HR, SpO2, PR, Cuff Pressure,
Systolic/Diastolic/Mean blood pressure L01& plethmogram wave Aialauuaniwanue Tagas
9
A1UN5DAIA upper/lower limit YVBINTUIUADUA vital sign Han lAa 11081970 Heart rate,
. Y a a Y v A =\ o U [
Sp0O2 1Az respiratory rate laog19da sz Hjunalndygraudouteudini Yunaianiu

i1 Y i1
auTaia uazlunameAInINITMNNUVBUAT O

4.2 msnaaaumMaINTh(Eletrical Sigal Test) tazmsnaaaudIg Sp02 & ECG
Simulator

Tasems 1dnaaouT1/51n31 Touch Screen Poratble Vital Sign Monitor Hu¥oude
AU modules A9 9] HIUN we%%ﬁ%nuumummmz USB port {9111 ECG wave, HR,
Sp02, PR, Cuff Pressure, Systolic/Diastolic/Mean blood pressure L01& plethmogram wave ‘ﬁilﬂ
I@uueaasnanuae Tagly Fluke Index IT SpO2 Tester tag Fluke Impulse 7000 DP
ECG/Defibrillator tester I uuvassuiadayanaiing v nuhemnsaims fauasuanana

m3inlagndes munaaniAves module iaazda (M 13)

Sys Dia Mean HR

DD : QDD
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AN 13 11d@A9 EKG/Chest impedance electrodes 11 1% 1umsnagouniuay Mwa1euanins
ADITFOUNLIAT 04 Fluke EKG Simulator , ud@asdyanmdwiia ldnnaiesninuuaas ECG
with Heart Rate, Plethmogram with SpO2 & Pulse rate 4181¢ Chest Impedance with Respiratory

rate A1UALLAAY Fluke Impulse 7000 DP t1a¢ Fluke Index II

dmsumsnageumsiannuauladia 18insda Subject s AU AuBUTIVOY 10
a A 1 o g’/ 9 = [ [ [ a d‘ [ (%
WNHTBUIUAD WU 5 ATWATEUNBUAY MIIAANNAU TaHiAIINIATEIIAN LAY
A 9 = (%
Wasg i lslsen taz/5euney Pulse Rate 910 NIPB 2010 A1) Pulse Rate 910 Pulse

oximeter

Envitec NIBP 2010 1AT99IANNNAULIATTIU

Systolic Blood Pressure | 97-133 (+/-3.52) mmHg | 95- 128 (+/- 4.47 ) mmHg

Diastolic Blood Pressure | 64-91 (+/-3.71 ) mmHg 60-95 (+/- 5.12 ) mmHg

Pulse Rate 66-102 (+/- 4.63) BPM 64-99 (+/- 3.81) BPM

4.3 1M INAaeY modules Mu¥e 3 gilniaiiannuilasassnie 1 Fluke-Bio-
Tek 505 Pro Iﬂﬂﬂﬂﬁ’t’]mﬁ'ﬂ%ﬂfj medical grade power supply AULT MW128R c?'iﬂﬁ’%”ummgm
anulasasoma Wi IEC 601-1 (mwit 14 A) TasTinaasdFuuaaseauanusu i uay
DC-DC converter Aouse 1155 Module #114 9 11aZ ARM cortex A8 (1WH 14 B) Taginms

nageol ECG leakage, ECG Performance 10 Ground wire leakage wuduﬂu”lﬂmummgm



M 14 A) MUY Fluke-Bio-Tek 505 Pro Electrical Safety Analyser NNANLAAS medical

grade power supply AULT MW128R A1Flumsnaaey

2013701703 04:05 PM
T [ — M— (R ——

A B C
M 14 B) uaaa Insead ume luveuniosindaonai®n A) Blood Pressure Measurement Module

B) Pulse oximeter Module C) Linux-Arm Cortex A8 main board & Touch Screen

o g’/ 1 [ Y . . 9
wmfn1ﬂuu'§qmﬂﬁaummmmum Q,Jillﬂmillﬂﬂu I@]EJIIE]H line interference 141
. 9 . 9 . i
71719 ECG simulator tta21)o1 Motion interference 1910149 Index IT Pulse oximeter tester VUL
U Y 9 . 1 1 [
910 1191910 medical garde power supply W31 ECG/SpO2 module @115 dNUADT YYD

sunu 1A 1Agdl detect HR/SpO2/PR lagndes
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4.4 Monitor Casing Design

v o

Y2 A Y| =~ Y A
7]1\1Iﬂi\?ﬂ’lﬁl’lﬂﬁﬂH’llﬂiﬂ\uﬁl'ﬁgjﬂﬁﬂlﬂﬂm‘ﬁwwa'IEJ!,HJ'U Llagqﬂ!a@ﬂgﬂllﬂﬂm@\i

o 9

Y
[

insouthsz Jdyanu®n Corpus Tasaztiginazszuuaeluihludy malasamsld

¢ o o a o A A A 9y
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Auine in2un319 32 a.d2uga 27 3. @n 20 . 1 connector panel NMIAUF1Y Power

Supply/Communication Port 119 MuUNaa
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