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2.4 MSP430

MSP430> TEXAS INSTRUMENTSAFOl A 713k Hozx %2 A8y vlo)
a7 AEZe ot aga AdEe] Y4 vRey By WETHS 254 =
thool W B4 MEde FUEAESH 2L WY Angs G} g A
FL Ast=d Fgsth. MSP4302 16Bit MCUZX A AS AAF F+5o] 7h
3k, 57FA1 9] power saveREE=7F A UFE o] HAo LHAFE Ao T 5 Um
2 AAH0o vk ¥k ol Flash Typed on-chip ROM¥# RAMA Y %

olf

Analog -to-Digital ConverterE &3] F¥ 322 HA23 & F Juh
MSP4302] Al &% 8MIPS Al 59 4xxAlE L 128Kbyte®] RAMS Al #3lH ¢
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2.5 USB& 4l

USBi= 1998 94€ USB Spec V1.1& WHF Al o= Azste] waso] ¢
t}. 77H(IBM, Intel, Microsoft, Compaq, DEC, Northern, NEC)Q #| 7} &5 o2 <
T2 A #3 o]# pentium board¥-E PCeol USB Portd o] o f35 Al#34%
th. Aol ¢ E Motor AEZE 9877 vt A Aojgn] 35 o] &wu
Atk & F dolel AFS f&f USBoIE#A2E sttt 29 23 USB
Deviced] AF%EE RHoAFi Uth(F= A 7Isdsta EIRCAE USB 7Bzt
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I System Bus
Part/Register CIEHEE
M E s]]
" 21 AE 2ol
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Controller
SE =
(Root Hub)
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o
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(Hub) (Hub) (DEVICE)

2% 2.3 USB Deviced AlE%
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o A4l Agel AHEE otk A FHES E220 4344
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PC Interface
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Sol7}
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)
il

2elt), 240 3 USBEZZEZS PCY O/SolA zta

FE =dtoly glo] storage classZ o] & 4 Ut}
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1 Block = 64 Pages
(128K + 4k) Byte

// 1 Page = (2K + 64)Bytes
Z 1 Block = (2K + 64)B x 64 Pages
64K Pages = (128K + 4K) Bytes
(=1,024 Blocks) 1 Device = (2K+64)B x 64Pages x 1024 Blocks
- = 1056 Mbits
8 bit
2K Bytes 1 "84 Bytes
: 100~ 107
bz Page Register 2222707 .
) 2K Bytes 64 Bytes
oo 1o 1 110 2 /10 3 110 4 10 5 /o 6 o7
1st Cycle Ao A1 Az Az A4 As As A7 | Column Address
2nd Cycle As As A10 A L L L L Column Address
3rd Cycle A12 A3 A4 A1s Ats A17 Atg A1a Row Address
4th Cycle Az A2 Az2 Az Az Azs Az Az | Row Address

NOTE : Column Address : Starting Address of the Register.
* L must be set to "Low™.
* The device ignores any additional input of address cycles than required

a9 2.4 A4 A=
o] 71 A pages HATEL o @ el 2Kbyte® W2 vk AW 1Gbit ©] 5} ¢
& ol A= page ©917F 512Kbyte® Hol vk 283 552 64page?] HF o=
Holda FeAe EAL A & F de FERE HAn. FH4dE A9

12 AYZ FFREUZ 5 2 9o doHE & & 9
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3.2.2.2 USB Mass Storage
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Alzdl Feole] & E5volo]ade 1 3150 yER T
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e

(A2 mode, £ 22

.

M=

¥
(power on) Interrupt in
Mode
| g
¥

DALY | , ;
{mode & =2 | 2 2ipage==) S H ] [95')" } I AL RS ‘
I » VES
ol et
interupt Sheap made M owzaas [
|nL‘EI'I'LIIpl out

] 'y Empty Flash page

3 I
full
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HT =
Ricsar: G W R
Page= 3}

ol

A Zd4 AojFok dddeF, doly A%

2 Fuanh Azd Aot

AC)
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331 Sd 4 Ao

Flashwrite, Flashread, flasherase® &2 Z g4 S A o5t A o).

void event_Flashwrite_start(unsigned char space,unsigned int row,unsigned char
row_a28){
unsigned char addl,add2;
En_flash();
addl = row & Oxff;
add2 = row>>8 & 0Oxff;
Open();
Command(0x80); //2~ 7] 7 &
Aleopen();
Address(space);
Address(0x08);
Address(addl);
Address(add?);
Address(row_a28);
Aleclose();
}
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void Flashwrite_end(void){

o}7) 2o

=,

unsigned char status;
Command(0x10);
Delay();

Busy();
Command(0x70);
status = In();
if(status & 0x01)
Print('x");
Close();
Dis_flash();

}

He 2 LRAA x075 A+ HEgol
oA 0x01S wESEel7] w o

flashread = flashwrite?} #-&

Hol F/ HAEA & 5
Aoz HofYAT A
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3.3.2 "oy AZHF

dolg AGH= Alag FollA 7MY B2 ARFE &vste FEolth. ZA
2 save power REZ Eo0]717] A s F8) e},

switch(write_flag){

case 0x01:

P30OUT I|= 0x01;

write_flag&="0x01;

if(memory_count == 0){
Flashwrite_start(0x00,e_flashcount,row_a2g);
for(i=0;i<512;i++){

Out(results_2[il);

}
Flashwrite_end();

Jelsef
Flashwrite_start(0x04,e_flashcount,row_a28);
for(i=0;i<512;i++){

Out(results_2[i]);
}
Flashwrite_end();
}
P30UT &= ~0x01;
break;

_BIS_SR(LPMO_bits);

write_flag® =& A wfdo] 2w wRg o] A7

2
ol

s

1z
Al

+ o % shte] wig
Fool AW tg wdFSES vHolHE Wi o 3 wMEdFSe S A
A #rh 512byte’t A YA A LS A o= LPMO(ow power mode)E o] 7t
A Hol dAddegls & + Adrh
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3.33 "oy TN

24 NAND Z e+ 22 e] 544 Ipage’t 2048byteclth Zelut o2 7}bA)
ol Eoj7ta wide w3 Wil S512byted WZoZFWA 4wl lpage

W=tk a8 T2E dolHE HAedd 512byteE W Zol WA HAF I}
o] AL W R E file systemo] ofd OHARE & & IEF = 752 AF
g},

for(j=start ;j<e_flashcount+1;j++){

Flashread_start(0x00,j,0x00);

fori = 0; i<B512 ; i++){
results_2[i] = In();

}

Flashread_end();

for(i=0;i<512;i++){
Print(results_2[il);
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A=5 0/l
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¥ 3.1 FAT32do]g &2l 33 A

wHol [ 3
o= A9 | A7 A0y
(byte) | (bytes)
DIR_Name 0 11 |F#&ol&F
DIR_Attr 11 1 |9 £45 Hedo
A% NT7F ARE-317] Sl &l ook shdo] A
DIR_NTRes 12 1 (AEe 49 Aol gle Wy 2 5 ¢4
u] 00 2 A A Hr}
DIR CrtTimeTenth| 13 1 |ms @919 3pd A A2
DIR_CrtTime 14 2 |3 A AT
DIR_CrtDate 16 2 |9 AN GA
DIR_LstAccDate 18 2 " AT A
DIR_FstClusHI 20 2 o] FEo A A FeHY| A 9=
DIR_WrtTime 22 2 | H AL T A
DIR WrtDate 24 2 |HTEEA IY A4
o] ol A WA SelE HE Y a9 ¢
DIR_FStClusLO 26 2 | ° ” = "’
HEo] E k¢ o] o] yld o] 7= =32
DIR_FileSize - 4 lel f19] o] gt o] A7 5 e
H] E DWORD

T dolEe AR= ®31ol B FHolA AAEA Aol dAv. adx

dolel = v S8 2FH < 1024uto] E v 5-F Hl o] H7F At
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335 ofg 21 Ao K

dlelHE A/Ddta 1 A wz wdel 4 wdel dEe= wlelH
E 1414 high, 1412 low, 2412 high, 241€ low, 714 %= A& 9 X#E, 7H&5%
Azl YRR dolHe 98t oFA 4gd velHE £2E PCY Zma

Ao g AAEANT Y activity AT E E2 A4 Hru)

results_2[activ_count] = al_data>>8;
activ_count++;
switch(activ_count){

case 512 :

write_flag |= 0x01;

break;

case 1024 :
write_flag |= 0x02;
activ_count = 0;
}
results_2[activ_count] = al_data;
activ_count++;
switch(activ_count){
case 512 :
write_flag |= 0x01;
break;

case 1024 :

write_flag |= 0x02;

activ_count = 0;
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ABSTRACT

The development of HOLTER-ECG with Accelerometer
and implementation of Transmission System using USB

Class Driver

Kim, Duck-hyun
Dept. of Biomedical Engineering
The Graduate School

Yonsei University

The purpose of this study is the development of cardiovascular diseases

diagnosis system with acceleration sensor.
The whole system is composed of the part of power supply, the part of analog
that receives the ECG signal, the part of digital that processes signals, stores
data in memory and takes charge of management of electric power, the part of
data communication using USB mass storage class driver to transmit data to
host program, and the part of host data storage that saves data in host
program, manages Raw Data.

To supply power at a regular 3.3V, using a DC-DC Converter, we take the
3.3V regular power supply from abattery, and installing USB, we can reduce
the power consumption, designing a circuit to be able to USB power when the
battery power is OFF. We use MSP430 as a main CPU for the digital part. It
is easier to manage the power variously because it has 5 kinds of power
mode, and there is a merit to its miniaturization, because many functions are

combined at CPU.
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The Samsung flash memory has a combined line with the data and the
address line, so it is more suitable to MSP430 which has no address line.
Acquisition data is supposed to be stored as a file system, which is able to be
transmitted through USB.

Meanwhile, an existing Holter system has a fixed single sampling, but the
system for this study has various samplings of 200Hz, 300Hz, 500Hz. This
system can make a better analog bandwidth from 0.05Hz to 100Hz, and most
of the existing systems’ storage time is about 48 hours but with this system
we can control the storage time from at least 83 hours to at maximum 113
hours. Also, if we chose chips for miniaturization the most parts of this
system, so we could solve the problem of volume in comparison of former one.
Also depending on choosing electrocardiogram, acceleration, duel-mode, it
seems to be able to make each distinction between acceleration and ECG
signal. We also chose duel-mode, so we can make a more exact distinction
based on movement and posture of a body, when distinguishing strange
symptoms about the ECG signal. The existing system has serial
communication as a way of transmission, but this one utilizes a USB
transmission, so this can make the system transmit data of a much larger
scale.

Throughout the study, we can expect to develop a system that is
appropriate to medical equipment for home health care using enlargement of

data storage, miniaturization, and simple USB interface.

Key words : ECG signal, USB, USB class driver, acceleration signal
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