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Abstract

Old stethoscope auscultation, heart sounds, although the method is simple, but often difficult to
capture issued by the body's internal organs of the weak but very important biological sound, resulting
in doctors can not make a timely diagnosis, and diagnosis is mainly based on physician experience, is
poor. From another perspective, the sensitivity of the human ear to sound is the combined effect of
sound intensity and frequency, and thus some of the pathological features are difficult to capture. This
need to design a new electronic stethoscope auscultation sound quantitative and accurate analysis.
Domestic and foreign electronic stethoscope products on price, features domestic product than in other
countries, there are still a large gap between their own research and development of powerful, excellent
performance, low-priced new electronic stethoscope significant. Electronic stethoscope ECG acquisition,
through the pickup signal by the amplifier circuit, low \ high-pass filter circuit, audio amplifier to hear
the heart sound signal amplified. This device has a good analysis of the waveform to be able to set a
good frequency outside the voice frequency filter, it can clear the heart sound signal after the
amplification, which helps the medical staff to improve the accuracy of the newly diagnosed, but also

for further diagnosis well basis.

Key words Electron stethoscope, Audio frequency amplifier, Rejector
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11.1 ADC F#¥

11.1.1 ADC12 B

11.1.1.1 ADC HEHRFEAR T

ADC12 e — I 5 AN 12 A8 5 5 OB



11.1.1.2 ADC12 ZHtERE I T -

REFZ BV REFON
T-J INCHx=0An
— - r—
|- on
. 15V or2 5V — AV,
Ve Ne, Refarence
A Ref x :17
|
MGk PP SREF1
i A \_ oorm SREFD ADC120SC
AD 0000 SREFZ i 0 ADCAZ0N ADCI2SSELx
A 0001 o
2 000 il ADC12DIVx
A3 m Sampie W W T T T
pr Bio and 1 ACLK
A5 0101 P Devidlar
BB 0110 ™ Hodd \ 2-bit SAR <] "8 . MELK
AT 0
sH Conert SMCLK
L gg“ — b ADCIZ0LK
010 i
— 1011 BUSY
Floating 1100 ce SHSx
Floating 1101 SHP SHT O ISSH
Fosting 1110
Floating n ADC125C
"‘""f TR
. TBO
SAMPCON
A,
s -
INCHx>=0Bn
Ref_x ADC 12MEMO 1 ADCIZMCTLO
R CSTARTADDx | — _ | _
H 16 x 12 — 6 x 8
! Memaory — Mamary
) =t Bufier — Confro
iﬁ COMSEC: = " —— "
1 —
a v ADC1ZMEM15 | anciz2mcTLIS

Figure 23-1. ADCA42 Block Diagram

11.2 LCD &7

11.2.1 ¥R SRR A

AVRFE B A BV S A LM240160GCW, X3k LCD RoR 2311 5 44 160*240,
ATLLR R E WA LR R A, JEH AW TFE.



11.2.2 B EW T

ST7529
or
equivalent

LCD Panel
240 x 160 pixels

Back Light Circuit

BLA

11.3 flash 7Efig

—. SMEFERYIGEN

1.4 £ %, ACLK:32786Hz MCLK:8MHz SMCLK:8MHz

2.ADC it , ADC WAZIBRJEIE R SMCLK, SRFEfilA JFERE ADCL2SC(RI 41 g shiE ),
RFERE AR R

3.Timer A Fid, B4 (55YHER SMCLK, AR NESA, CCRO #I{H A 40000,
Y B CCRO 341 40000 (A rp Wi Ay 200HZ)

4.LCD #id. %FF ext0 i 4L, BHERIREIZ, A OSC 47 B3N A R H%, VB=1
WENE VO 1, WEERFAHEN: CLD=0; DT=39=160/4-1;FI=0;LF=0; IEM &K,
W EATH 7 == 0-79,159-80, & & H# L LI=1;C1=0 ;C/L=0 ;CLR=0 ;GS=2 3b3p, &E+F
extl $8o4E , WEIKE K S Fosc=12.7khz;Fbooster=6hz;bias=1/13 , %&+% ext0 5§44,
FER,
T S TIRER B ) B

K1: FUGEOF B EE

K2: 1B B fRUCRES

K3: JFUa A e

Ka: 15 1174

K5: s CAFTE

K6: 1515 EoR CA7 e

CHEMNRES R ERESL, H T BRS R 7 B



=. Timer_A CCRO Wil 5512 7
M AR, ARYE SR PR SR B AT RS T AR 58 R

M. FFHER

While (1) JEPR1EH KeyScan i

BRI
K1
K2 = Ka K5 K6
A el R S WA
JHRBRROE || B | e || ikt | | Bme || ks
BB BACRE | e | | e | | e EAETY

11.4 ERIHER S

71 2] while(1) 44135 KeyScan

BRER

B PC HLE NHEIF 23 DR T, IR E N Z AT




SRR RE AR T 8t 22 SI0, T usb JEIRZ S pe HLAHIE, 7E15 2105 i )5 L 16 HEd B iRAF
e 2 oxt SR, 285 A matlab P ARER txt B A8 AT O F B EOR

HAK UART DR 7 SR -
#include <msp430x26x.h>
int i=0;

void main(void)

{
WDTCTL=WDTPW + WDTHOLD;
ADC12CTLO = SHTO0_2 + ADC120N;
VACC

ADC12CTL1 = SHP;
ADC12MCTLO = INCH_1,
ADCI12IE = 0x01;
ADC12CTLO |= ENC;
ADC12MCTLO = INCH_1,
PSDIR |= BIT7;

BCSCTL1 = CALBC1_1MHZ;
DCOCTL = CALDCO_1MHZ,
P4DIR |=BITYL;

I AEF 114
Il & RAER A, JF ADC12, Vref =

11 A5 FH 7 ) 25 KA
Il & AL EIE
/I 7 ADC12MCTLO H i
EEILEI

/1 P5.7 % ti-LED



PAOUT &=-~BIT1; IIUART _V $THF (GER S A T R E TR (K H gD

UCAOCTL1= UCSWRST; II'E A7 UCSWRST £z, 1§ UART FER [f) 75 A7 28 Ab T 9 46
UCAOCTL1 |= UCSSELI; //UCLK=SMCLK=1MHz;

UCAOBRO = 104;

UCAOBR1 =0;

UCAOMCTL = UCBRSO; I B FF% 9600

P3DIR |=BIT4;

P3SEL |=BIT4+BIT5;
UCAOCTL1 &= ~UCSWRST;
IE2 |= UCAORXIE;

for (;;)

{
ADC12CTLO |= ADC12SC;
_BIS_SR(CPUOFF + GIE);

/I ADC12 interrupt service routine
#pragma vector=ADC12_VECTOR
__interrupt void ADC12_ISR (void)
{
if(i==15){int a=ADC12MEMO0/40;
while ({(IFG2&UCAOTXIFG));

UCAOTXBUF=a;

i=0;

}
i++;
if (ADC12MEMO < OX7FF)

P50UT &= ~BIT7,;
else
P50UT |= BIT7;
_BIC_SR_IRQ(CPUOFF);
}
MatlabGUI % it A B4

IRES R 1) Hedi iR

MRS RENC S BA S 2 DRg

I A e

IR A Bl e
/I LPMO #58, 1 ADC12 H Wi i

125 A B

/l ADC12MEM = A0 > 0.5Avcc?
Il 47 P5.7, LED X

/I B P5.7, LED =
/I B H LMPO



- L . A BT
0.8 0.8
06 0.6
04 04
0.2 0.2
% 0.2 0.4 0.6 0.8 1 % 02 04 06 08 1

BT oE L%k

ARUHEAFRRE BT b, FATRIE vt rh 2SI Th e, ERRZIiR0HE S T, 2adBadE
Wt sel, BT  PESC  BOHEECR R, AR RE PRI KRB RO IR BT
A RN R G 0T, IR B O ERNER, Wiudte B Qe /s; i 2R
PREGIIHT, INEAR S 7RI A A B SEBL DI RE s X6 T A H B0 45 A 1) ) T 5 Mt
B T ARSI, AT AR AE ST JERD HUB BT R I R R B IR AR R, 15 TR
THCKBIRE S B BOHESCRE, B BBk 1 ST RIERE A TARRNAESE . &
28, FEBLHAIA R 7 LeShRNXE, B R 2 IRERSHE TR, U BN R 2 EIME
I A O UFET LT 3 R 28U A ) AU ks B IX RSB A DO 1ALk AR,
W7 BB BT RIRAER AR, N BEATERIAE I Ll kiR i 7 — D R G RIER . E5
FIARK RN ABAEBATAR B AE BBIRE 2 . A TR B IR LA L LA IR B R 4>
JRHVRFEAREEL, 22 2) TSR BN FR R NIRE ST, R BARIRREL S B SChrigfEd, ks
B AR ARE A, BREAF R AR, AR RS SRR R R IE B stk
AR EE .

BB IR RE BT, EABAIVEMENZ , 19, AERERER, AHEIRRISCE, EREE
=AEMOH R, TS RE 2 T, EEWUFIIRZIRZ WKARM, R AT AL



T URTAr A B FIR, T H AR TR B AEBA BT A B R T8I R AR B
57 IS 5RbMgi AR R EEY, RAMRMIVEZEAER), RALHAR SRR L
Mg ack, WERTPA AR, AREIENHESRS, Iisdm EH CrISEbrshT5E s Aahar i
FIRETT. AR RE P IE R, T AR R R, X R R, A B R
BRI, RN R R ORI T H S AN R A, X DA BT S R IR B A AN
WA, FARGAER, i as kS A BRI EE, WAL C IS EiR
AL, X R AUV BIAGE AR -l IR B 2 S5, — AR P 223 i AR TR

R A TR ZE K T, Rt hid s TR S AR R, fnERRZINE 8RS T,
UM R RIS, FERRZIM S b3S BRI RR AL TS B fh i, FE R BRA TR I !
[, 6 2a i JAT I Bh BT R 22 A AL i 3 28 DGR s R R R O !



