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PC Suitable Multiple Access Electrocardiograph

Mr. Jesse Suwanno ID.45010145
Mr. Donsuk Phuntumabumrung  1D.45010265
Mr. Thanapol Laosiripong ID.45010314
Assoc. Prof. Dr. Suripol Somkuanpanich Advisor

Educational Year 2005

Abstract

A PC Suitable Multiple Access Electrocardiograph is based on amplifiers, filters, and time
division multiplexing technique. A small voltage signal detected on a human subject is magnified
for considerable amplitude, refined by estopping undesired frequencies, and converted into 8-bit
digital signal. The central polling unit sends permitting signal to clients and then the digital
signal, composed of 6 bit data and 2 bit addresses, 1s serially transmitted to computer. The
received data is to be demultiplexed to display program, written in Visual Basic 6.0, to

demenstrate and scroll the incoming signal.
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MATIN:

GO1:
GO2:
G03:
GO4 :
SEND]:

SENDZ:

SEND3:

SEND4:

DELAY1:
HANGYL:

DELAYZ:
HANG?2 :

ORG
MOV
MOV
MOV
MOV
MOV
SETB
MOV
JINB
ACALL
JINB
ACALL
INB
ACALL
JNB
ACALL
5IMP

SETB
ACALL
CLR
ACALL
RET

SETB
ACALL
CLR
ACALL
RET

SETS8
ACALL
CLR
ACALL
RET

SETB
ACALL
CLR
ACALL
RET

MOV
MOV
DINZ
DINZ
RET

MOV
MOV
DINZ
DINZ
RET

0000H
TMOD , #20H
TL1, #QFDH
TH1, #0FDH
SCON,#50H
P1,#00H
TR1

A, P1
ACC.7,G01
SEND1
ACC.6,G02
SEND2
ACC.5,G03
SEND3
ACC. 4,G04
SEND4
MAIN

P1.3
DELAYL
P1.3
DELAY2

Pl.2
DELAY1
P1.2
DELAYZ

P1.1
DELAY1
P1.1
DELAY?2

P1.0
DELAY1
P1.0
DELAY?2

RO, #07H
R1,#07H
R1,%

RO, HANG1

RO, #04EH
R1,#04EH
R1,$

RO, HANGZ

Server

Page 1




MAIN:

DEL TEVERING

SERIAL:

ORG
LIMP
ORG
LIMP

ORG

BIT
BIT
BIT

MOV
MOV
MOV
MOV
MOV
MOV
SETB
SETB

SETB
SETB
CLR
SETB
CLR

MOV
i SETE

SIMP

ORG
SETB

CLR
JNB
CLR
RETI

Client
0000H
INIT
0013H
SERIAL

OO030H

P3.4
P3.5
P3.7

P1,#0FFH
TMOD, #20H
TL1,#0FDH
TH1,#0FDH
SCON, #50H
IE,#10000100R
TCON. 2

TR1

RD

MAIN

0100H
P3.2
SBUF,A
TI
TI,$
P3.2

Page 1

:P2.5=high
:P2.6=high
1 START AZ2D
y TOGGLE

yDELIEVER DATA

ySTOP
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a, b, Ao Mduilszdni
n ! o By i = i
foi/fe
1 1 1.0000 0.0000 1000 —
2 1 1.2142 1.0000 1009 071
3 1 10007 £.0300 1000 —
2 1.000¢ 1.0350 1272 1.00
4 1 18476 1.0000 0713 054
2 07654 1.0000 1.390 121
5 z 1.0000 £.0000 1.000 —
2 15180 10080 0853 0.62
3 0R18D 1.0200 [ 445 162
5 1 19219 1.0060 CETH 0.52
2 14142 1.0000 1 609 071
3 CEITA 1.01C0 1474 193
7 1 1.0000 0.0000 1000 | B
2 12019 1.0000 0745 0.4
3 12470 1.0050 17 050
4 D 4450 1.0000 1493 225
8 1 19616 000 036 CE
2 16629 1.0000 082 060
3 R 1.0000 1.205 040
4 03402 10000 1812 2 56
g 1 1.0000 00460 1000 —
2 18784 1.0000 0703 055
3 1522 1.0000 0917 0.65
4 1.0060 1.0080 1272 1.60
5 03473 1.0000 1620 2 B
G 1 15754 1.03C0 0 RES CEl
2 1.7520 1.0000 0755 L 56
3 12142 1.0000 1060 0.71
4 £.6080 1.0000 1322 119
5 03129 1.0000 1527 3.20
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Features

+ Compatibla with MCS-51" Products

2K Bytes of Reprogrammabils Flash Mesnory
- Endurance: 1,000 Write/Erase Cycies

2.7V 1o BV Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Twro-lavel Progrom Memory Lock

128 % B-bit ternnd RAM

18 Programmable 1O Lines

Two 16-bit TimarCGountars

Six Intarrupt Sources

Programmalrle Serinl UART Channel

Direct LED Urive Cuftputs

On-chip Analog Comparaier

Low-power kdle and Powst -down Modes

L N A A R I ]

Description

The ATBIC20E1 Is & low-voltage. high-peiturniance CMOS 8-bil micracomputar with
2K bytes of Flash programmable and erasable raad only mematy (PEROM). Thi
device s manufactured using Atmel's high-density nenvslatile menory technalogy
and is compatible with the industry-standard MCS-S1 instruction set. Ry comaining a
versatla 8-t CPL) with Flash on a monolithic chip, the Atmel AT89C2051 Is & power-
ful microcomputer which provides a ighly-flexinle and cost-etfactive solution tn many
embeddad control applications.

The ATBOCE051 provides the following standard features: 2K kytes of Flash. 128
bytas of RAM, 16 110 linas. two 16-bit imarizeunters. & five vector two-lsel Intarmupt
architecture. a ful duplex serial port, a preclsion analog comparator, on-¢hip oscillatsr
and clock cireuitry. In addition, the ATRGC2051 is designad with stalic loric for cpera-
tion down ta Z2ro frequency and supperts twe software selectable powsar saving
modes. The Idla Made stops the GPI whitle allowing the RAM, timercountars, sark
port and interrupt system to continue functioning. The power-dewn mode saves the
RAM contents but freezes the ostillatar disabling all other ship functions until the next
hardware reset.

Pin Configuration

PDIP/SOIC
py

AstiPr O 2

IRKD PR O 1P

L N leR Y i ] WwPA

XTAL2 4 17OMA

xTaL1 0% 16AP1 S

JETT PR R 1570P113

(AT P2 T 1Hoei2
Tp34 e T3 P11 AH
iTPaAsds 120 P10 BINTY

GHD 10 Me=7?

8-bit
Microcontroller
with 2K Bytes
Flash

AT89C2051

Ran rosnE—a o
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CMOS B-bit A/D converters

ADCO803/0804

e —— e ——

DESCRIPTION

QUBES LINY I MR 2 external ¢ rooatry Te 2

FE3 TA7 g CIPSECIED S ecthy 10 the cara ks

Taw drferenn 2 atalay voltage apal d owes for noressag

rcde re setor and crovides a mears a5t the

ta e offse Ado toraly h2 voltags ebeence icoL: poo ges 3
~es1s of @nzo g smat anaiog wolhsges 1o the L G turs of

LT | el

FEATURES

& ComoAUCIE Wit THOSt NN ORT DRSS

® Diferent abinsas

* 5 Giate cutpts

® | o5z leveis TTo 3ac MIOZ 2amasl ole

® Can2e szl wly werral or externs cloze
® 2an g ironttarge DV ding

e £ sapaly

B Cunareree srael foml ar with | Az ozs

CROERING INFORMATION

PIN CONFIGURATION

€ NFACKASER
— T s
S oo
3L e ®
B
|
TCF v 2
A

Figure 1. Pin cenfguraticn

APPLICATIONS

& ToSrsoaC e - ErGIES 350 INTEr

® Digns chewnoeter

8 Do

| E= I A S

¥

® ICTCOrCDess M- JIBEN TOMICT NG 30 220 SYEes

TEMPERATURE

DESCRIPTION RANGE

QRDER CODE

TCPSIDE MARKING LWG #

ZO-pnplasie ams cwlire 150 package Jta 70V ADCCR0XIT, ADCOEMAED ECSACA 0, ASS0E04. I TIPS
20-mnplast e smal carlie 2 {301 package ~alg 95 G ATIDEDE LD, ADCOSTALET TLCO | DOTES-

o2-on plastc dual ir- re package (212 Sta T

S0CEs232h, AT

ST

ZJ-on plasu waal n- nzpackage (D)

=4l g 4% 0 ATTOECI S, ADCISLT

304 MG [N T
; 5 ~nT ey

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER CONCATIONS UNIT
N Supgly waltag=
SO T Conlt o pul waltage s
All Sther g at o 1ee3
Tata Zperating lempe fatce rangs
2202 _CD-ADCIE0LL D
A 23 ADCIEDA G
AZIIEIN AT IOROMCT
L ACIZIRICH
Tery SEAGIR lEminera, e I
Tz ~gad salzenrgieoeraturs 10 secosds! "
2= VAL poaven dissioar e Typa 2B st i
| pazaage ndy
D paomaye i

NCOTE:
© Tletate anowve 28 DD althe Toowiny canes
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TLO64

TLOB4A - TLOB4E

LOW POWER J-FET QUAD OPERATIONAL AMPLIFIERS

VERY LOW POWER CONZ IMFTICN
200pA

WiL= SOMMON-%J0E (JF TD V--"1 AND
CIFFERENTIAL WOILTAGE RANGES

LOW NP AT BIAS AND OFFSZT LUIRENT S
JUT2UT SHORT-CIRCUIT PROTECTRON

HISAHiN=UT IMIPEDANCE J-FET INFUT
STAGE

INTERNA_ FREQLENCY SOMPENSATION
LATSH LP FRZZ GRERATION

HIZA SLEW RAT= 3 EVius

DESCRIPTION

The TL2A4, TLCA4A ang TLIZ48 are high spesd
J-FET imput guad operatcna amplifiers. Eact of
these FET input operationat amgplifiers incorpo-
rases well matched, high voltage .-FET and hioc-
lar transistors i a manolithic Nbegrates cireu

The device feauras hugh siew rate. low inpul bias

and oifset currents. and ow offse! valtage .snger-
ature coeffigient

PIN CONNEC TIONS Sop view!

-

™

DIP14

LHaste Pankags:

]
S Ea

Flesbic Micnopagkage

CRDER CODE

Fagaage

Part Number | Temperature Range —
N o]
TLOEAR ARER o g o . +
TLOE4(A]/B: Ea P * *
ToDESC-AZEE DG, =3 . »

Example  TLIE S

310t e Fad

q.Ira DJ:‘E&;E ‘D=

K3C2 SO -Fed amalab £ 1TARE & e DT

1

R |

W2

M 1

Hon-invering aput £ 5

Invering Irput 2 6

ol T

oaton ) 0 [ :
bvesiog bpat U2 :1>\ Lﬁ
Hen-imwaring g 2

&Y
2

ERRETE

T It

g i

e U 4

L TR

]

il

1 2 keeareemng 1o -
(]
il
]
]

HGr-resrtmy raLt 2

iyt 2
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FLALASE RPN LA EAH

4N35*
4N36
4N37

YSTR = 180% W

Wl

GlobaiDpreizelare ™

6-Pin DIP Optoisolators
Transistor Output

Trhe 4H35. 2MN3E ana 4527 davices eonsizt of @ galuir arsenicls n‘raras

e tting o ode optical x coaplad w2 a Menalithic siwor photolransistor detactor. MalororaSraferrad device

Current Transfer Raso — 100% Pin mum @ Specified Candtions

L]

+ Gaarantesd Swiching 508808 STYLE 1 PLASTIC
« Meets or Sxceeds all JECEC Registerae Spacificauins

+ Toorder devices that are tested and marked per VDE 0884 requirements. the

sUFfix "V must be included at end of part numbier, WOE 0884 is a fest oplion.

Applications

« Gensral Purpase Swtenng Circdits iy
derfacing and cauning sysems of Jiferent poten als ar cadaress
o Irterfacing and cou ”E yatems of diferent patent als arg mpsdarncs STANDARE THRU HOLE
« Regulalorn Feschacs Tircuats CASE 730A8-04
« Moricr 8 Detection Cireuits
« Dolid State Relays
SIHEMATIC

MAXIMUM RATIMIZSE [Ty = 2590 Lnesz 0lnelWse rtec)

r Rating Symbel I Value l Unit I
INPUT LED
Feverss Yaltags Ve 3 ols
Forwa-d Cur-art — Sontirasog 13] ] )
LEZ 2qwer Zissipaticn g Ta = 2840 U 120 RN
watm Meglic Bre S3wier a1 Duipdrn Setesto”
Carare abows 2800 127 T
DUTPUT TRANS!STOR
Calle Age-Zrnter woltags ViES 3 Wals
Ermcrer—BEse Volkags VERL - ols 4IE
Colle aor-Sase Vokage VBT A Yots
Collestor ©arrent — Cont nuous o 150 4
Dratector Fower Dinsipaten & Ty = 28°C 2 15¢C B
wir Meglig bie Soperin Inp LES
Carate atoys 2800 174 hati s
TOTAL DEVICE
lsc atigen Fearce Lalage! T+ Wi TE3D ik
‘Pesb a2 V8 lage, A0 bz 1 sec Earator -
“otal Clevice Fowe: Siempaticn & Ta = 287 r LY N
Terae sacwe I200 24 AT
Apin ert Doeatng Tem|-erai.ire Rarge ] Te —67 12+ 120 Kis
%eoeage Ter- derature Rargals: Tatg =59 13 150 )
o dening Tar-peratdre 111 sec 118" from casel T -1 e

L1l 300 SUrgE Ve TAge is ar irtema: device ¢ eleric grea<dowt rating

For tnis st 2ins T 244 2 are tonrnea, and Pins 4, £ and £ arg sommer.
Z. Referta Qualizy ard Rslistilizy o A Dpte D3t 2ock Far pformatior on Lesl o sicliue
Frofaries 13 535 & MGLIFZ 3 @i0mrerlel dni.od3 For Foldre 354 390 L2581 Overd WaLig

ZlonalDpts 5o ater is 3 redemark 27 Watorola 19z,
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