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ABSTRACT

This project is intended to construct the sound level indication system. The system provides

measured data and stores it in a database system via wireless communication.
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Weighting Network A 33 191iioidoasedufina 55 dp

Weighting Network B @13 UITu32AUEHI12 55 dB uaz 85 dB

Weighting Network C f M3 Us2AUIAY 85 dB
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20 50 100 200 50¢ 1000 2000 5000 10000 Hz
317 2.1 snadasdyanaman A, B uaz C[1]
Frequency Curve A Curve B Curve C
Hz dB dB dB
16 -56.7 -28.5 -85
315 -39.4 -17.1 -3.0
63 -26.2 -93 -0.8
125 -16.1 -4.2 -0.2
250 -8.6 -1.3 0
500 -3.2 -03 0
1000 0 0 0
2000 1.2 -0 -0.2
4000 1.0 -0.7 -0.8
2000 - 1.1 -29 -3.0
16000 -6.6 -84 -85

M350 2.1 nasdnan gL A, B uag C [1]
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fio

2.3.1 Butinaudga n3efilin 11U umuga (High Impedance) a:Tin 10114974 5,10,50
nionivi 100 AlaTey (KQ) wiifmdswesdeynmueonnd (Low Power Outpur) Tfoasunu
1 1 = ar Q‘ 1 = T ‘; o ~ o ar o J

&40 ey tediaerion q nioiuni 25 Y Aoei ¥ gadeiidmesdyaanniy

UMHIBUTUINzAnAIAIY 1Hap T uiun TosunuFul Tavaotoafivoa High Impedance
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§luTas IR 19Tn Sensitivi) 0.1V / ubar

usadufiuieai IRon luTas Tlumsnsadn enaawtadiu V /7 ubar
E
E(VY = ——ubar
) o1
0.1V = lubar
E
EV) = ﬁxlpbar = P

P

dB(SPL) = 201l
( ) 0g2><1044

iWlo E(V) Ao ussduiluTiadifaanfideda | ubar
P fin anusuveudsaduiusiun SPL

dB(SPL) fo wdwaiuSeufoudu 2x10™ ubar



Sound Pressure Sound Pressure Sound Intensity

Examples Level dBSPL N/m’ = Pa watts/m’
30 m from jet aircraft 140 200 100
Threshold of pain 130 63.2 10
Threshold of discomfort 120 20 1
Chainsaw 1m distance 110 6.3 0.1
Disco | m from speaker 100 2 0.01
Diesel truck (10 m away) 90 0.63 0.001
Kerbside of busy road 80 0.2 0.0001
Vacuum cleaner, distance | m 70 0.063 0.00001
Conversational speec, Im 60 0.02 0.000001
Average home 50 0.0063 0.0000001
Quiet library 40 0.002 0.00000001
Quiet bedroom at night 30 0.00063 0.000000001
Background in TV studio 20 0.0002 0.0000000001
Rustling leaf 10 0.000063 0.00000000001
Threshold of hearing 0 0.00002 0.000000000001
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- §nstuRaniostud (MOPEDS) 70-80dB(A)
- sodnToTuuud (MOTORCYCLES) 80-90 dB(A)
- soUMAAIUYAAR (PRIVATE CAR) 80-90 dB(A)
- OUITINNVOINUN (TRUCKS AND BUSSES) 82-92 dB(A)
- 300U (TRACTORS) 85-95 dB(A)
- 30907 (LOCOMOTIVES) 89-95 dB(A)

- oMUz dug T odaidou (OTHER VEHICLES) 82-92 dB(A)
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T2 P10 1 401"’ | Vee
(F2EX) P11 2 3s! ' P0.0 (ADO)
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P13 }4 37| | P02 (AD2)
P14 5 3si | P0.3 (AD3)
P1.5 6 355 | PO.4 (AD4)
P16 7 34 PO.5 (ADS)
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Multiprocessor Mode : TuTnuafisng 19l TnsnewTnsaaed 1 dudludau (Master) LLaz8N
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SM0 SM1 SM2 REN TB8 RBS8 TI RI
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. . o
| 138 Multiprocessor Environment 1'ﬁﬂﬂ1ﬂﬂ un 2.3
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REN (Receive Enable) Taniunuldsunie lifudoyn
1: Insudeyald
E a3
0: usutoya

TB8 (Transmit bit D8) Yoyatinh 9 AezaeonlUluTnua 2,3 Wlaludaiidae
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1+ 9 Volts
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3.3.2.4 Real Time Clock (RTC)
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TsunsuvesdunIuauUNAR ( Master )

// master.c

tinclude <REGE252.H>
#include<iZc.h>
Finclude<ds1307.h>
finclude<sram.h>
kinclude<scankey.h>
finclude<led.h>
finclude<page.h>
#incluede<setupclock.hs>
finclude<showdb.h>
#include<serial.h>

fdefine ok button 0xll
idefine no _press OxFF
fdefine back 0x10

ansigned char hour,min, secl, sec?, lsec,d=0x00, 1i;
ansigned char key,r,q,dat=0x00, slv=0x01,num slv = 0x04;
unsigned int addr ram,n,j;

bit statusl=0,status2=0,m=0, ex=0;

sbit re = P176; fipin 7
sbit de = P1"7; //pin B
f o e Delay3—————— e

vold delay 3(unsigned char tick)
{
unslgned char y, z;
for {y=0;y<tick;y++)
for(z=0;z<200; z++) ;

void switch right(void) interrupt O
{
L (m==0) && (slv<num slv))
slv++;
delay 3(150);

veld switch left{void) interrupt 2
1t (m==0)8&&(s1v>1))

3lv—--;
delay 3(150);

secl = dsl1307 rd{0x00);
while((i<d sec)&& (~ex)}



key = scankey();
if ((key == ok button)&&(m == 0))

{
led clear():
m=1;
}
if (key == back)
{
if(m == 0)
{
lcd clear():
ex = 1;

else

led clear();
m = 0;

—

IE = 0x00;

ifi{slvy == 1)

{
showdb(sram rd{addr ram-1));
page b();

}

if{slv == 2)

{
showdb (sram rd({addr ram-1)+16382});
page_7():

i

if{slv == 3)

{
showdb (sram_rd({addr ram-1)+2*16382));
page_8();

}

if{slv == 4)

{
showdb {sram_rd(({addr ram-1)+3*16382));
page_9(};

}

hour = dsl1307_rd(0x02};

min = dsl307 rd(0x01};

sec2 = dsl307 rd{0x00):

lcd showtime (hour, 0xB5);

lcd showchar (0x3A);

lcd showtime (min, 0x88);

lcd showchar (Ox3A);

led showtime (secZ, OxBB);

if(sec2 != secl)
{
i++;
secl = sec2;



IE = 0=85;

page_5{();

lcd _command (0xC5+ {(slv-1)*2);
lcd showchar (0Ox3E) ;

hour = dsl1307 rd(0x02};
min = ds1307 rd{0x01);
sec?2 = dsl307 rd{0x00};
lcd showtime (hour, 0x85) ;
lcd showchar (0x3A4);

lcd showtime (min, 0x88);
lcd showchar (0x3A) ;

led showtime (sec2, 0x8B);

if{sec?2 '= secl)
{
1++;
secl = sec?;
}
}
}
I
f e e Serial intrp-------—---------

vold serial intrp(void) interrupt 4

|

1f(RI})
{
RI = 0;
if(SBUF == 0x30)
statusl = 1;
1f ({SBUF == (Ox31)&&(statusl == 1})
statusd = 1;
}
if(TI)
TI = 0;
}
F i e T Delayl- o= m s

vold delay 2(unsigned d2_ sec)
{
i=0;
secl = ds1307 rd{0x00);
while(i<d27sec)

{
secZz = dsl307 rd(0x00};

if(sec? != secl)
{
1445
secl = sec?;
H
t
}
// _________________________ ok ke I TN h N e~

void main{void)

{
led init ()
serial init ();
SM2 = 0
B8 = 1:



ITe = 1;
IT1 = 1;
de = 0;
re = 0;
page 11();

//Welcome To My Project
while (scankey() != ok button);
led clear ()
page_2();:

//Y¥You Must Set Time First
while {scankey () != ok _button);
led cleart();
page 3(};

//Setup Clock Screen
setclock () ;
secl = sram rd(0x0005);

//sec before getdata = secl

addr ram = 0x0008;

while {~ex}
1
IE = 0x00;
led clear();
page 4(});
//Working. ..
for({i=l;i<=num slv;i++)
//get data
{
de = 1;
serial snd{(i};
de = 0;
dat=serial rcv();
sram wr (addr_ ram+{i-1)*16382,dat);
'
addr ram++;
if(addr_ram>16389}
addr ram = 0x0008;
secZ = dsl307 rd(0x00);
//sec after getdata = sec?
if(secl<sec?)
d = secZ2-secl;
if(secl»sec?)
d (60%secl)+sec?;
if(secl == sec?)
d = 0;
delay 1(5-d);

}
lsec = sec?:
n = addr ram;

IE = 0x90;
while (1}
{
if(statusl == 0)
{
led clear():
page 10();
led showtime (hour, OxCS};
//show hour
lcd showchar (0x34);



lcd_showtime{min,OxCBJ;
//show min
led showchar (0x3A);
lcd showtime(lsec, 0xCB);
//show sec
delay 2(2);
I
ifi{statusl == Q)
{
led clear(}:
page_11{};
lcd_showtime(sram_rd{OXOOOB),OXBS);
//show start hour
led showchar (0x34) ;
lcd showtime {sram rd{0x0004),0x88);
//show start min B -
led showchar (0x3A) ;
lecd showtime (sram _rd (0x0005),0x8B);
//show start sec
lcd showtime (hour, 0xC5) ;
//show last hour
led showchar (0x3A)
lcd showtime(min, 0xC8);
//show last min
lcd_showchar(0x3A);
lcd showtime (1sec, OxCRB) ;
//show last sec
delay 2{(2);
}
if{statusl == ()
{
lcd clear():
page 121();
led origin();
r={num_slv*{n-8})/10000;
qz(num_slv*{n—B))%lOOOO;
led showchar (0x304r);
r=q/1000;
q=q%1000;
lcd showchar{0x30(r);
r=q/100;
g=q%100;
lcd showchar(0x30|r};
r=q/10;
q=q%*10;
led showchar (0x301x);
icd showchar (0x30iqg};
delay 2(2};
b
ifi{statusl == 1)
//connected to pc
{
SBUF = 0x39;
//BCK to PC
lcd clear(};
page 13();

while{status2 == 0};
statusl = 0;
status2 = 0;



page 14 () ;

//8%end Time

for(addrmram:OxOOOO;addriram<0x0008;addr_ram++)
{
SBUF = sram rd(addr ram);
t
//5end Data
J=0;
for(addr_ram=0x0008;addr ram<n;addr_ ram++)
{
for{i=1;i<=num slv;i++)
{

SBUF = sram rd(addr ram+(i-
1)y*16382);

}
J++;
r={num_slv*j)/10000;
g={num_slv*j}%10000;
lcd showchar (0x301r);
r=q/1000;
gq=g%1000;
lcd showchar (0x30(r);
r=q/100;
gq=g%1i00;
lecd showchar{0x301|r};
r=q/10;
g=q?10;
led showchar (0x300 ) ;
led showchar (0x301q);
led _command (0xC7) ;
}
delay 2(2):
page_15(});
//Finished Sending
delay 2(2};



TulsunsuvesaunIunueBY (Slave)
//slavel

#include<REG2051.H>
fFinclude<serial.h>

f o e —
unsigned char dat = 0x00;
sbhit wr = P3"7; //pin 11
sbit de = P3"3; //pin 7
sbit re = P3°4; //pin 8
S ——m e
vold AZD intrp{vecid) interrupt 0
{
de = 1;
SBUF = P1;
b
 fm
void master intrp(veid) interrupt 4
{
unsigned char id slv=0x01; f/x***address of slaver* **
if{RI)
{
RI = 0;
RBB = 0O;

if (SBUF==id_slv)
{

wr = 0;
wr = 1;
1
}
if(TI)
{
TI = 0;
de = 0;

vold main(void)

H
1

serial init(};

SM2 = 1;
TB8 = 0;
P1 = OxFPF;
IE = 0x91;
ITO = 1;
de = 0;
ro = 0;
Wr = 1

{

¢
while{l):



//slave?2

tinclude<REGZ2051.H>
finclude<serial.h>

L et
unsigned char dat = 0x00;

shit wr = P3°7; //pin 11

shit de = P3"3; //pin 1

sbit re = P37™4; //pin B

S

void AZD intrp{void) interrupt O
{

de = 1;
SBUF = P1;
!
f e
vold master_intrp(void) interrupt 4
{
unsigned char id slv=0x02Z2; fiF***address of slave-*+*~
1f(RI)
RI = 0O;
RB8 = 0;

if (8BUF==id slv)
{

wr = (0;

Wwr = 1;

vold main (void)
i

serial init();

SM2 = 1;
TBE = 0;
PL = OxFF;
IE = 0x91;
ITO = 1;
de = 0;

re = 0;

wr = 1;
while(1l):;



//slave3

finclude<REGZ051.H>
finclude<serial.h>

J o e e
unsigned char dat = 0x00;
shit wr = P377; /ipin 11
sbit de = P3~3; /ipin 7
shit re = P3~4; //pin B
f o e e
void AZD intrp(veid} interrupt 0
{
de = 1;
SBUF = P1;
}
/e
void master intrp(veid) interrupt 4
I
unsigned char id slv=0x03; //**F*address of slaver*x»
1f(RI}
{
RI = 0;
RB8 = 0;
1L (SBUF==id slv)
{
wr = 0;
wr = 1;
}
}
if(TI)
{
TI = 0;
de = 0;

void main{void)
;

serial init{};

8MZ = 1;
TB8 = 0;:
Pl = OxFF;
IE = 0x91;
ITO = 1;
de = 0;

re = 0;

Wwr o= 1;
while(l):;



//slaved

#include<REG2051.H>
#include<serial.h>

f o m e e e —————————
unsigned char dat = 0x00;
shit wr = P3"~7; //pin 11
sbit de = P3°3; //pin 7
sbhit re = P374; //pin 8
F T aada it T p———
veld AZD intrp(void) interrupt O
{
de = 1;
SEUEF = P1l;
i
f e e
void master intrp(veoid) interrupt 4
{
unsigned char id slv=0x04; //r***address of slave***~
if (RT) B
{
RI = 0;
RBB = 0;

if (8BUF==1id_ slv)
{

wr = 0;
wr = 1;
}
1
if(TI)
{
TI 0;
de = 0;

void main{void)
{

serial init(};

SM2 = 1;
TBB = 0;
Pl = QOxFF;
IE = 0x91;
ITC = 1;
de = 0;

re = 0;

Wwr = 1;
while{l);



Tsunsuaauvea Library File

// dsl307.h

fdefine D51307 ID 0xDO

veid ds1307 wrdate(unsigned charx day,unsigned char month,unsigned
char year)

{

iZc start(); //start
condition
iZ2¢c wrdata{D51307 _ID); //select dsl307

{
iZc wrdata{0x04);
i2c wrdata(day):
iZc wrdata(month);
iZc wrdata(year);
1zZc _stop();
}

vold ds1307 wrtime(unsigned char hr,unsigned char min,unsigned char
sec)
{

iZ2c_start ()

iZciwrdata(D81307_ID);

idc wrdata{0x00);

iZ2c_wrdata{sec);

iZ2c wrdata({min);

iZcﬁwrdata(hr);

iZ2c stop():

unsigned char ds1307 rd(unsigned char addr)

unsigned char ret=0x00;
iZ2ec _start();
iZciwrdata(D81307_ID);
i2c_wrdata(addr);
iZc“start();
i2c7wrdata(DSI3O7_ID+1);
ret = iZcmrddata{);
i2c_stopl);:

returni{ret);



//f i2c.h
#include<intrins.h>

shbit SCL = P170;
sbit SDA = P1~i;

void iZc delay(void)

{
unsigned char 1i;
for{i=0;i<20;i++)
_nop_();

vold 12c clk{void)

12c _delay{};

SCL = 1;
iZc delay();
SCL = 0;

vold iZ2c start{void)

if(5CL}

SCL = 0;

SDA = 1;

SCL = 1;

iZ2c delay{(};
ShA = 0;

iZ2c delay();
SCL = 0;

'

vold 1Zc stop(void)
|

1f (SCL)

SCL = 0:

SDA = 0;

i2c delay();
S5CL = 1;
iZc_delay();
S5DA = 1;

1
I

/*vold 12c¢ nack(vcid)
{
SDA = 1;
i2c delay();
iZ2c_clk();
3CL = 1;
J*/

bit iZc wrdata(unsigned char dat)

{
bit data bit;
unsigned char i;
for{i=0;i<8;1i++)
{
data _bit =

SDA = data_

dat & 0xB0;
bit;



i2c clk();
dat = dat<<l;
i

SDA = 1;
iZ2c delay(}:
1) P 1;

i2c delay();
data_bit = 3DA;
3CL = 0;

12c _delay(}):
return(data _bit);

unsigned char i2c rddata({void}
{
bit rd bit;
unsigned char i,dat;
dat = 0x00;
for{i1i=0;1<8;1+7)
{
12c delay();
SCL = 1;
iZe delay();
rd bit = SDA;
dat = dat<<l;
dat = dat | rd bit;
5CL = 0y
}
5DA = 1;
iZ2c delay ()
iZc clk();
SCL = 1;
return {dat);



// led.h

Finclude<string.h>

vold

{

vold

void
Il

vold

void

delay(int tick)

int i,
tor(i=0;i<tick;i++)
for(3=0;3<250;:3++);

// For keep counter loop
// Loop delay

lcd command (unsigned char com) //write command

ras o= 0;
o o= i;
PO = com;
delay (10);
c = 0;
delay{10);

lcd encursor ()

lod command (0xQF)

lcd offcursori)

lcd command (0xCC) ;

lea alear ()

lecd command(Ox01) ;

led right ()

led command(0x14) ;

led loft ()

led command (0x10) ;

led origini)

lcd command (0x02) ;

// Write Command to LCD
// 8tart generate pulse clock LCD
// Send data toc LCD port

chmshowchar(unsigned char character)

rs = 1;
a = 1;
PO = character;

// Write Data to LCD
//Start generate pulse clock LCD
// Send data to LCD port



delav(10);

e = 0;

delay(10);
}

vold lod_showtext (unsigned char *text,unsigned char position)

{
unsigned char i;
lcd origin();
lcd command(position) ;
for{i=0;i<strlen(text);i++)
lcd _showchar (* (text+i));

void lcd_showtime (unsigned char dat,unsigned char position)
{
unsigned char bufl,buf? = 0;
bufl = dat & Ox¥FO0:
bufl (bufli>>a)1(0x30);
buf2 = dat & Ox0F;
buf? (buf2) | (0x30);
led origin();
led_command (positicn);
lcd_showchar(bufl);
led showchar (buf2);

1

}

vold lcdiinit {)

delay(500); // Delay for initial LCD
led command (0x38) ; // 8 bit display ,5*7 dot,2 lines
led offcursor(); // Display ON , none cursor

led clear(); // Clear screen



// page.h

vnsigned char Yok_text = "OK";
e
void page 1{void)
{
unsigned char *linel = "Welcome to";
unsigned char *line2 = "My Project™;

led showtext{linel, 0x82};
lcd showtext{line2, 0xC2};
lcd_showtext(ok_text,OxCE);

vold page 2{(void)

{
unsigned char *linel = "You must set™;
unsigned char *line? = "Clock First";
lcd showtext (linel, 0x82);
lcd showtext (lineZ, 0xC2) ;
lcdishowtext(okitext,OxCE);

vold page 3(void)

unsigned char *linel = "Date dd/mm/yy";
unsigned char *line? = "Time hh:mm:ss":
lcd showtext (linel,0x80);
lcdwshowtext(line2,0xCO);

vold page 4 (void)

unsigned char *linel = "Werking...";
lcd showtext (linel, Ox80) ;

void page 5(void)

unsigned char *linel = "Time ";
unsigned char *line2 = "Slave 1 2 3 4";
lcd showtext(linel, 0x80);

led showtext(line2, 0xC0) ;

led showtext (ok_text, 0xCE);

void page 6{void)
unsigned char *linel = "Time "
unsigned char *line2 = "Slvl";
led showtext{linel, 0x80);
lcdishowtext(lineZ,OxCO);

void page 7i{void)
unsigned char *linel = "Time ";
unsigned char *line2 = "S1lv2";
led showtext (linel, 0x80);
lcd showtext (1ine2, OxCO) ;

void page 8 (veid)

unsigned char *linel = "Time “;



void

vold

void

void

void

vold

void

unsigned char *line2 = "gly3v;
lcd_showtext(linel,OxBO);
lcdﬁshowtext(line2,0xC0);

page 9 (void)

unsigned char *linel = "Time ";
unsigned char *line2 = "§lv4v;
led showtext (linel, 0x80);
lcd_showtext (line2, 0xCO) ;

page_10(void)

unsigned char *linel = "SystemTerminated";
unsigned char *line? = "at";
lcd_showtext (linel, 0x80);
lcd_showtext(line2,0xCO};

Page_ 11 {void)

unsigned char *linel = "from";

unsigned char *line? = "to";
lcd_showtext(linel,0x80};
lcdﬁshowtext(lineE,OxCO);

page 12{void)

unsigned char *line2 - "Data Collected";
lcdgshowtext(line2,0xCl);

page 13{void)

unsigned char *linel = "Connected to PC";
lcdkshowtext(linel,OXBO)

’

page 14 {void)

unsigned char *line? = "Sending Bytes"™;
lcd_showtext(lineZ,OxCO)

;

page 15 (void)

unsigned char *line? = "Finished Sending";
lcdishowtext(lineZ,OxCO);



// scankey.h

sbit cl = P2"6; // Bit Column
shit ¢z = p2+5; // Bit ColumnZ
sbit c3 = pP2~4; // Blt Column3
sbit rl = pP2.0; // Bit Rowl
sbit r2 = p2~1; // Bit Row?2
skit r3 = p2~2; // Bit Row3
sbit r4 = p2~3; // Bit Row{
/e e e
void delay db(int time)
{
do // do-while loop for delay
{
time~-; // Decrease counter
lwhile (time>0}) ; // 1f time>0 work in block
unsigned char scankey(void) // Return value key
{
unsignrned char ret = 0xFF;: // Initial value ret = OxFF
S e __
cl = 0; // Start Check columnl
if(rl1==0) // Check push key 1
i
delay db(30000); // Delay debounce
ret = 0x01; // Return value = 0x01
1£{r2==0) // Check push key 4
{
delay db(30000); // Delay debcunce
ret = 0x04; // Return value = 0x04
}
1f{r3==0) // Check push key 7
{
delay db(30000); // Delay debounce
ret = 0x07; // Return value = 0x07
}
1f(rd==0) // Check push key *
{
delay db{30000}: // Delay debounce
ret = 0x10; // Return value = 0x10
}
cl = 1; // Stop check Ccolumnl
f e
c?2 = 0; // Start Check columnz
1f({rl1==0) // Check push key 2
{
delay db(30000); // Delay debounce
ret = 0x02; // Return value = 0x02
}
15 {r2==0) // Check push key &
{
delay db{30000); // Delay debounce
ret = 0x05; // Return value = 0x05

if(ri3==0) // Check push key 8



delay ab{30000); // Delay debounce

ret = Qx08; // Return value = 0x08
}
LE{rd==0) // Check push key 0
{
delay db(30000); // Delay debounce
ret = 0x00; // Return value = 0x00
}
c2 = 1; // Stop check Column?2
’// ___________________________________________________________________
c3 = 0; // Start Check column3
if{rl==0) // Check push key 3
{
delay db(30000); // Delay debcunce
ret = 0x03; // Return value = (0x03
}
1f(r2==0) // Check push key &
{
delay db(30000); // Delay debounce
ret = 0Ox06; // Return value = 0x06
}
11 (r3==0) // Check push key 2
{
delay db(30000); // Delay debounce
ret = 0x09; // Return value = 0x0%
}
1f(rd==0) // Check push key #
{
delay db(30000); // Delay debounce
ret = 0x11; // Return value = 0xl1l
}
c3 o= 1; // Stop check Column3
T e

return(ret); // Return key value



// serial.h

vold serizal init{veid)
!
PCON = 0x00;
TMOD = 0x20;

SCON = OxFO0: //Mode3 MultiProcessor
TH1 = 0xFA; //Baud Rate = 9600
TR1 = 1;

void serial snd{unsigned char a)

!

SBUF = a;
while (~TI);
TL = 0;

unsigned char serial revi(void)

unsigned char b;

while (~RI};
RI = 0;
b = SBUF;

returni(b) ;



// setupclock.h

ffdefine ok butten 0x11
fdefine nc press 0xfFF
fidefine back 0x10

unsigned char day_,month_,year_,houri,min_,sec_;

T e e e

void setclock(void)

{
unsigned char key=0xFF,pesition=0x85,c=0,buf[12], *ok text =

IIOK" r.
bit status=0;
lcd origini};
led command (0x85) ;
led oncursor ()
while(!({status:zl)&&(key=:ok_button)))
{
key=scankey () ;
if(key!=no press)
{
if(key!:ok_button)
{
if(key!=back)
{
if(c<12)
{
lcd_ showchar {0x30 | key) ;
position++;
if((position::OXBTJil(position==0x8A)\I(posjtion==0xc7}|l(posit
lon==0xCA}}

{
lcd right ()

position++;

if(position==0x8D)

led offcursor();
lcd origin();

led command (0xCH) ;
lcd oncursor () ;

positicn=0xC5;

if {pesition==0xCD)

status = 1;

lcd offcursor();



led showtext (ok text,0xCE) ;
led origin();

tcd command (0xCD) ;

led oncursor();

buf[c]:key;
ct+,;

else
{
1f{c>0;
led left ) ;
positicon-
if((position==0x87)rl(positionzzoxBA)\l(position1=OxC7)ir(posit
lon==0xCAY )

{

led left{y;

position--;

it {position==0xC4)

led cffcursor(y;
led origin();

led command {0x8C) ;
led oncursor () ;

pesition=0x8C;

}

led offcursor();
day_=(buf(0]<<4)| (buf[1]};

menth =(buff{2]<<4) | (buf[3]};
year_= (buf[4)<<d) | (buf[5]));
hourh: (buf[6}<<4) | (buf[7]};
min_= (buf[B]<<d4) | (buf[9]);
sec_= (buf[1l0i<<4) | (buf[1l1]);

dsl307_wrdate(dayﬁ,monthi,year_);



dsl307 wrtime (hour_,min_,sec };
sramiwr(OXOOOO,day_);
sramiwr(0x0001,month_);

sram_wr {0xC002, year );
sram_wr(0x0003,hour_);

sram wr{(0x0004,min_);

sram wr{0x0005,sec );

r



// sram.h

kdefine data id 0x70
ftdefine addrlew id 0x72
#define addrhigh id Ox74

f o e
sbit wr=P1l"2; //pin 3
sbit rd=P1"3; //pin 4
e e e

void sram wr{unsigned int addr,unsigned char dat)
{
unsigned char addrhigh, addrlow;
addrhigh = addr & OxFF0O0;
addrhigh = addrhigh>»>8;
addrlow = addr & 0OxQ0FF;
wr=1;
rd=1;
iZ2c start{};
iZc_wrdata (addrlow id);
12c wrdata(addrlow);
i2c stop{);:
iZ2¢c start({);
iZ2c_wrdata(addrhigh id);
iZ2c wrdata (addrhigh} ;
iZ2c_stop():
i2c_start();
iZ2c_wrdata(data id);
iZ2c_wrdataidat);
iZ2c_stop();
wr=0;

}

unsigned char sram_rd(unsigned int addr)
{
unsigned char ret;
unsigned char addrhigh, addrlow;
addrhigh = addr & QOxFF0Q;
addrhigh = addrhigh>>8;
addrleow = addr & 0x00FF;
Wr=1;
rd=1;
i2c_start(};
i2c7wrdata(addrlowwid);
i2c wrdata(addrlow);
i2c_stapt();
iZ2c start();
i2c_wrdata({addrhigh id);
i2¢c wrdata(addrhigh);
i2¢ stop();
iZ2c_start{);
iZc_wrdata(dataﬁid);
iZc wrdata{0xFF);
iZ2c_stop();
rcd=0;
i2c_start();
12c_wrdata(data id+1l);
ret=i2c rddata():
iZ2c_stop();
return(ret) ;



// showdb.h

void showdb{unsigned char dat}

(

unsigned char *r;
switch(dat)

{

case

case

case

case

case

case

case

case

case

case

case

case

case

case

cdse

case

case

case

0x00

Ox01

Ox02

0x03

0x04

0x05

Ox06

0x07

0x08

0x0%

0x0A

0x0B

O0x0C

O0x0D

Ox0E

Ox0F

Ox10

Ox11

r = “Ayr=00.00dB";
led showtext (r, 0xC5);
break;
r = “"Avr=43.00dB";
lcd showtext (r, 0xC5);
break;
r = "Avr=44,00dB";
lcd showtext (r, 0xC5);
break:
r = "Avr=45,00dB";
lcd showtext {r, 0xC5);
break;
r = "Avr=46,00dB";
lcd showtext {r, 0xC5) ;
break;
r = "Avr=47.00dB";
lcd showtext (r, 0xCB) ;
break;
"Avr=48.00d8";
lcd showtext {r, 0xC5);
break;
r = "Avr=49,00dB";
lcd showtext {(r, 0xC5) ;
break;
r = "Avr=50.00dB";
lcd showtext{r, 0xCS);
break;
r = "Avr=51.00dB";
lcd showtext (r, 0xC5);
break;
r = "Avr=52.00dB";
lecd showtext (r, 0xC5) ;
break;
r = "Avr=53,00dB";
led showtext {r, OxC5};
break;
r="Avr=54,00dRB";
lcd showtext {r, 0xC5);
break;
r="Avr=54,00dB";
lcd _showtext (r, OxC5};
break;
r="Avr=55.00d4dB";
lcd showtext (r, 0xC5};
break;
r="Avr=56.00dB";
led showtext (r, OxCH) ;
break;
r="Avr=56.00dB";
lcd showtext (r, 0xC5);
break;
r="Avr=56.00dB";
led _showtext (r,0xC5);
break;

r
I



Case

case

case

case

case

case

case

case

case

casa

case

case

case

case

case

case

case

case

case

case

Ox12

Ox13

0Ox14

0x15

Ox16

0x17

0x18

Ox19

Ox1A

0x1B

0x1C

Ox1D

Ox1E

Ox1F

0x20

0x21

Ox22

Ox23

Ox24

O0x25

0x26

r="Avr=56.00dB";

led_showtext {r, 0xC5);

break;
r="Avr=57.00dB";

lcd_showtext (r, 0xC5) ;

break;
r="Avr=57.00dB";

lcd showtext (r, 0xC5H) ;

break;
r="Avr=58.00dB";

lcd showtext (r, OxC5) ;

break;
r="Avr=58.00dB";

led_showtext (r, OxC5) ;

break;
r="Avr=58.00dB";

lcd showtext (r, 0xC5) ;

break;
r="Avr=58.00dBR";

led_showtext {r, OxC5) ;

break:
r="Avr=58.00dB";

lcd_showtext (r, 0%CS5) ;

break;
r="Avr=58.00dB";

lcd_showtext (r, 0xC5) ;

break;
r="Avr=58.00dB";

lcd showtext (r, 0xC5) ;

break;
r="Avr=58.00dB";

led showtext (r, 0xC5) ;

break;
r="Avr=59.00dBR";

led_showtext (r, 0xC5) ;

break;
r="Avr=60.00dB";

lcd showtext (r, 0xCS5) ;

break;
r="Avr=60,00dB";

lcd _showtext (r, OxCH) ;

break;
r="Avr=60.00dB";

lcd showtext (r,0xC5) ;

break;
r="Avr=60.00dB";

led showtext (r, 0xC5) ;

break;
r="Avr=6Q0.00dB";

led showtext {r, 0xC5) ;

break;
r="Avr=61.00dB";

lcd showtext (r,0xCS);

break;
r="Avr=61.00dB";

led showtext (r, 0xC5);

break;
r="Avr=61.00dB";

lcd showtext (r, 0xC5) ;

break;
r="Avr=61.,00dB";



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

Ox27

0x28

0x29

O0x2A

O0x2B

OxzC

Ox2D

0x2E

O0x2r

0=x30

Ox31

0x32

Ox33

0x34

0x35

O0x36

0x37

0x38

0x39

0x3A

lcd showtext (r, OxC5);
break;
r="Avr=61.00dB";
lcd showtext (r, OxC5};
break;
r="Avr=61.00dB";
lcd showtext (r, OxCh);
break;
r="Avr=61.00dB";
led showtext (r, 0xC5) ;
break;
r="Avr=61.00dB";
lcd showtext (r, OxC5) ;
break;
r="Avr=61.00dB";
lcd _showtext (r, OxC5H);
break;
r="Avr=61,00dB";
lcd showtext {r, 0xC5);
break;
r="Avr=62,00dBR";
led showtext (r, 0xC5);
break;
r="Avr=62.00dB";
led showtext (r, 0xC5);
break;
r="Avr=62.00dB";
lcd showtext (r, 0xC5);
break:
r="Avr=62.00dB";
lcd showtext (r, 0xCS};
break;
r="Avr=62.00dB";
led showtext (r, 0xC5);
break;
r="Avr=62.00dB";
lcd showtext (r, OxC5};
break;
r="Avr=62.00dB";
lcd_showtext(r,OxCB);
break;
r="Avr=62.00dB";
lcd showtext (r, 0xCS);
break;
r="Avr=62.00dB";
lcd_showtext{r,0xC5);
break;
r="Avr=62,00dB";
led showtext (r, OxC5)
break;
r="Avr=63.00dB";
lcd showtexti{r, 0xC5H);
break;
r="Avr=63.00dB";
led showtext (r, 0xC5);
break;
r="Avr=63.00dB";
* led showtext {r,0xC5);
break;
r="Avr=63.00dR";
lcd showtext(r,0xC5};



case

case

case

case

case

case

case

case

case

Case

case

case

case

case

case

case

case

case

case

case

O0x3B

0x3C

0x3D

Ox3E

O0x3F

O0x40

Ox41

Oxd2

Ox43

Ox44

Ox45

O0x46

Dud7

Ox48

Ox49

OxdA

0x4B

0x4C

OxdD

OxdE

break;
r="Avr=63.00dB";

lcd_showtext(r,OxCS};

break;
r="Avr=63.00dRBR";

lecd _showtext (r, OxCS) ;

break;
r="Avr=63.00d4dB";

led showtext (r, OxC5) ;

break;
r="Avr=63.00dB";

lcd showtext (r, 0xCS5);

break;
r="Avr=63.00dB";

lecd showtext (r, OxC5) ;

break;
r="Avr=63.00dB";

lcd showtext {r, 0xC5Y;

break;
r="Avr=63.00dR";

lcd showtext (r, 0xC5);

break;

r = "Avr=63.00dB";
led showtext (r, 0xC5};
break;

r = "Avr=64,00dB";
lcd showtext (r, 0xC5);
break;

r = "Avr=64,00dB";
lcd_showtext(r,OxC5);
break;

r = "Ayr=64,00dB";
led showtext (r, OxC5);
break;

r = "Avr=64,00dB";
lcd showtext {r, 0xC5);
break;

r = "Avr=64,00dB";
led showtext (r, 0xC5);
break;

r = "Avr=64.00dB";
led_showtext (r, 0xCS);
break;

r = "Avr=64.00dR";
lcd showtext (r, 0xC5);
break;

r = "Avr=64.00dB";
led showtext (r, 0xCS) ;
break;

r = "Avr=64,00dB";
lcd showtext (r, 0xC5H) ;
break;

r = "Avr=64,00dB";
led _showtext (r, 0xC5) ;
break;

r = "Avr=64.00dB";
lcd _showtext (r, 0xC5) ;
break;

r = "Avr=64.00dB";
led showtext (r, O0xC5) ;
break;



case

casa

case

case

case

case

case

case

case

case

casa

case

Ox4p

0xr51

Nx53

0x54

OX55

Ox56

w57

OxSE

0259

Ox5A

Ox5B

]

0x5

0x5D

Ox5E

Ox60

Ox61

Ox62

Ox63

t

"Avr=64,00dBR";
lcd showtext (r, OxC5) ;
break;

"Avr=64.00dB";
led showtext (r, 0xCS);
break;

"Avr=64.00dB";
lcd _showtext{r, OxCS);
break;

"Avr=64,00dB";
lcd showtext (r, OxCS) ;
break;

"Avr=64.00dB";
led showtext{r, OxC5);
break;

"Avr=65,00dB";
lcd showtext {r, O0xChH);
break;

"Avr=65,00dB";
led showtext (r, 0xC5hH)Y;
break;

"Avr=65.00dB";
lcd showtext (r, OxC5);
break;

"Avr=65.00dB";
lcd showtext {r, 0xC5H);
break;

"Avr=65.00dBE";
lcd_showtext (r, 0xC5);
break;

"Avr=65.00dB";
led showtext (r, OxCh);
break;

"Avr=65.00dB";
lcd shewtext (r, 0xC5);
break;

"Avr=65.00dB";
lcd showtext(r, OxCS5) ;
break:

"Avr=65.00dB";
lcd showtext (r, 0xC5);
break;

"Avr=65.,00dB";
lcd_showtext (r, 0xC5) ;
break;

"Avr=65.00dB";
lcd showtext (r, 0xC5) ;
break;

"hvr=65.00d48";
lcd showtext (r, OxC5) ;
break;

"Avr=65,00dB";
lcd showtext (r, 0xC5) ;
break;

"Avr=65.00dR";
led showtext(r, 0xC5);
break;

"Avr=65,00dB";
lcd showtext {r, 0xC5);
break;

"Avr=66,00dB";



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

Oxe64

0x65

0x66

0Ox67

0x68

0x69

Ox6A

O0xEB

OxeC

OxéD

OxoE

Ox6F

0x70

0x71

O0x72

0x73

Ox74

0x75

Ox76

0x77

lcd_showtext {r,0xC5);
break;

"Avr=66.00dB";
lcd_showtext (r,0xC5);
break:;

"Avr=66.00dB";
lcd showtext {r, 0xC5);
break;

"Avr=66.00dB";
lcd_showtext (r, 0xC5);
break;

"Avr=66.00dB";
lcd_showtext (r, 0xC5) ;
break;

"Avr=66.00dB";
lcd_showtext (r,0xC5);
break;

"Avr=66.00dB";
lcd showtext (r,0xC5);
break;

"Avr=66.00dB";
led showtext{r,0xC5);
break;

"Avr=66,00dB";
lcd_showtext (r, 0xC5);
break;

"Avr=66.00dB";
lcd_showtext (r, 0xC5};
break;

"Avr=66.00dB";
lcd_showtext (r,0xC5);
break;

"Avr=66,00dB";
lcd_showtext (r, 0xC5);
break;

"Avr=66.00dB";
lcd _showtext{r, 0xC5);
break;

"Avr=67.00dB";
lcd showtext (r, 0xC5) ;
break;

"Avr=67.00dB";
lcd showtext (r, 0xCh);
break;

"Avr=67.,00dB";
lcd_showtext (r, 0xC5);
break;

"Avr=67.00dB";
lcd showtext (r,0xC3);
break;

"Avr=67.00dB";
lcd_showtext (r, 0xC5);
break;

"Avr=67.00dB";
lcd_showtext {r,0xC5);
break;

"Avr=67.00dB";
lcd showtext {(r, 0xC5);
bregk:

"Avr=6B.00dB";
lcd showtext (r, 0xC5);



case

Case

case

case

case

case

case

case

case

case

cdase

case

case

case

case

0x78

0x79

0x7A

0x7B

0x7C

0x7D

0x7E

Ox7F

0x80

0x81

0Ox82

0x83

Ox84

0x85

Ox86

default

break;

"Avr=68.00dB";
lcd showtext (r,0xC5);
break;

"Avr=69.00dB";
led showtext (r, OxCH) ;
break;

"Avr=69,00dB";
led showtext(r, 0xC5);
break;

"Avr=69.00dB";
lcd showtext (r, 0xC5);
break;

"Avr=72.00dB";
lcd showtext (r,0xC5);
break;

"Avr=72.00d8";
led showtext (r, 0xC5) ;
break;

"Avr=73.00dB";
lcd showtext {r, 0xC5);
break;

"Avr=73.00dB";
lcd showtext {r, OxC5);
break;

"Avr=73,00dB";
lcd_showtext (r, OxC5S);
break;

"Avr=74.00dB";
lcd_showtext {r, 0xC5):
break;

"Avr=74.00dB";
lcd showtext (r, 0xC5);
break;

"Avr=80.00dB";
led_showtext (r, 0xC5) ;
break;

"Avr=82.00dB";
led showtext (r, 0xCH);
break;

"Avr=87.,00dB";
lcd showtext (r, 0xCS);
break;

"Avr=90,00dB";
lcd_showtext (r, 0xCS);
break;

r = "Avr=xx.xxdB";
led showtext (r, 0xC5);
break:



Tbsunsu Visual C ++ SuAmanesneynsy

// TestPortsDlg.cpp : implementation file
#include "stdafx.h"

#include "TestPorts.h"

#include "TestPortsDlg.h"

#include "string.h"

#include "LookdataDlg.h"

#include <stdioc.h>

#include <stdlib.h>

$ifdef DEBUG

#define new DEBUG NEW

#undef THIS FILE

static char THIS_FILE{] = _ FILE ;
#endif

LELLLLELLLTITEIT T EETEL7 7T ETETIT L7000 000000000000 1077000000007 107

// CRboutDlg dialog used for App About
DCB dcb;
char * chCommPort = "COM1":
int valReturn;
HANDLE hComp;
char chBuff[50];
unsigned long nReadPort;
unsigned long nWrittenPort;
CString r;
CString s[4];
int slave count;
int sec_count;
int power_ten(int number) {
int i,ans;
ans = 1
for (i=0;i<number;i++){
ans = ans * 10;
}

return ans;

char* int_to str(int number)

char Str[ll] = { lOI’lOl’IOI'!Ol’I0|'lo|’IOI'IOIIIOIrIOl’I\OI
bi
int i,Jj,p,s,tmp, max;
max = 9; // str[ll] =»> 11 - 2 = 9;
Jj = 0O;
tmp = number;
for(i=max;i>=0;i--){
P = power_ten(i);
s = (tmp / pi:
str[j] = s + '0';
J++;
tmp = tmp % p;
}
str(j] = '\O';
for(i=0;i<=max;i++){
if(str{i] '= "0"){
return strdup{&str[il);
break;

1
1

return strdup{&strimax]);



}

void show(unsigned char dat)

{

switch{dat)
{
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

case

0x00

0x01

0x02

0x03

0x04

0x05

0x06

0xQ7

0x08B

0x09

0x0An

0x0B

0x0C

0x0D

0x0E

0x0F

0x10

0x11

0x12

Ox13

0x14

0xl5

0xlé

0x17

0x18

0x19

Ox1A

Ox1B

r = "Avr=00.00dB";

break;

r = "Avr=43.00dB";
break;

r = "Avr=44.00dB";
break;

r = "Avr=45.00dB";
break;

r = "Avr=46,00dB";
break;

r = "Avr=47.00dB";
break;

r = "Avr=4B8.00dB";
break;

r = "Avr=49.00dB";
break;

r = "Avr=50.00dB";
break;

r = "Avr=51.00dB";
break;

r = "Avr=52,00dB";
break;

r = "Avr=53.00dB";
break;

r="Avr=54.00dB";
break;

r="Avr=54,00dB";
break;

r="Avr=55.00dB";
break;

r="Avr=56.00dB";
break;

r="Avr=56.00dB";
break;

r="Avr=56.00dB";
break;

r="Avr=56,00dB";
break;

r="Avr=57.00dB";
break;

r="Avr=57,00dB";
break:;

r="Avr=58.00dB";
break;

r="Avr=5B.00dB";
break;

r="Avr=58.00dB";
break;

r="Avr=58.00dB";
break;

r="Avr=58.00dB";
break;

r="hAvr=58.00dB";
break;

r="Avr=58.00dB";
break;



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

0x1C
0x1D
O0x1E
0x1F
0x20
0x21
0x22
0x23
Ox24
0x25
0x26
0x27
0x28
0x29
0Ox2A
Ox2B
0x2C
0x2D
O0x2E
ox2r
0x30
0x31
0x32
0x33
Ox34
0x35
Ox36
0x37
0x38
0x39

“0x3Aa

r="Avr=58.00dB";

break;
r="Avr=59.00dBR";
break;
r="Avr=60.00dBR";
break;
r="Avr=60.00dB";
break:
r="Avr=60.00dB";
break;
r="Avr=60.00dB";
break;
r="Avr=60.00dB";
break;
r="Avr=61.00dB";
break;
r="Avr=61.00dB";
break;
r="Avr=61.00dB";
break;
r="Avr=61.00dB";
break;
r="Avr=61.00dB";
break;
r="Avr=61,00dB";
break;
r="Avr=61.00dB";
break;
r="Avr=61.00dB";
break;
r="Avr=61,00dB";
break:
r="Avr=61.00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=62.,00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=62,00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=62.00dB";
break;
r="Avr=63.0CdB";
break;
r="Avr=63.00dB";
break;
r="Avr=63.00dB";
break;

r="Avr=63.00dB";



case

case

case

case

case

case

case

case

case

case

case

case

case

case

Case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

Ox3B

0x3C

0x3D

0x3E

0x3F

0x40

0x41

0xd42

Ox43

Ox44

0x45

0x46

0x47

0x48

0x49

Ox4A

0x4B

0x4cC

0x4D

Ox4E

Ox4F

0x50

0x51

Ox52

0x53

0x5b4

0x55

0x56

Ox57

0x58B

break;

r="Avr=63.00dB";

break:;

r="Avr=63.00dB";

break;

r="Avr=63.00dB";

break;

r="Avr=63,00dB";

break;

r="Avr=63.00dB";

break;

r="Avr=63.00dB";

break;

r="Avr=63.00dB";

r

r

break;
"Avr=63.00dB";
break;
"Avr=64.00d4B";
break;
"Avr=64.00dB";
break;
"Avr=64.00dB";
break;
"Avr=64,00dB";
break;
"Avr=64.00dB";
break;
"Avr=64.00dB";
break;
"Avr=64.00dB";
break;
"Avr=64,00dB";
break:
"Avr=64,00dB";
break;
"Avr=64.00dB";
break;
"Avr=64.00dB";
break;
"Avr=64,00dB";
break;
"Avr=64.00dB";
break;
"Avr=64.00dB";
break;
"Avr=64.00dB";
break;
"avr=64.00dB";
break;
"Avr=64.00dB";
break:
"Avr=65.00dB";
break:
"Avr=65.00dB";
break:
"Avr=65.00dB";
break;
"Avr=65.00dB";
break;
"Avr=65,00dB";
break;



case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

case

0x59

Ox5A

OxSB

0x5C

0x5D

0Ox5E

OxSF

0x60

Ox6l

Ox62

0x63

Ox64

0x65

0Ox66

Ox67

0x68

0x69

Ox6A

OxeR

0x6C

OxoD

Ox6E

Ox6F

0x70

0x71

0x72

0x73

Ox74

0x75

0x76

O0x77

"Avr=65,00d4dB";
break;
"Avr=65.00dB";
break:;
"Avr=65.00dB";
break;
"Avr=65.00dB";
break;
"Avr=65.00dB";
break;
"Avr=65,00dB";
break;
"Avr=65,00dB";
break;
"Avr=65.00dB";
break;
YAvr=65.00dB";
break;
"Avr=65.00dB";
break;
"Avr=66.00dB";
break;
"Avr=66,00dB";
break; )
"Avr=66.00dB";
break;
"Avr=66.00dB";
break;
"Avr=66.00dB";
break;
"Avr=66.00dB";
break;
"Avr=66.00dB";
break:
"Avr=66.00dB";
break;
"Avr=66.00dR";
break;
"Avr=66.00dB";
break;
"Avr=66.00dB";
break;
"Avr=66.00dB";
break;
"Avr=66.00dB";
break;
"Avr=67,00dB";
break;
"Avr=67.00dB";
break;
"hvr=67.00dB";
break;
"Avr=67.00dB";
break;
"Avr=67.00dB";
break;
"hvr=67.00dB";
break;
"Avr=67.00dB";
break;
"Avr=68.00dB";



}

case 0x78 : r =
case 0x79 : r =
case 0x7A : r =
case 0X7B. : r =
case 0x7C : r =
case 0x7D : r =
case Qx7E : r =
case 0Ox7F : r =
case 0xBO : r =
case 0x81 : r =
case 0xB2 : r =
case 0Ox83 : r =
case 0x84 : r =
case 0x85 : r =
case 0x86 : r =
default

class ChAboutDlg

{

public:

CAboutDlg{);

public CDialog

break;
"Avr=68.00dB";
break;
"Avr=69.00dB";
break;
"Avr=69.00dB";
break:;
"hvr=69.00dB";
break;
"Avr=72.00dB";
break;
"Avr=72.00dB";
break;
"Avr=73.00dB";
break;
"Avr=73.00dB";
break;
"Avr=73.00dB";
break;
"Avr=74.00dB";
break;
"Avr=74.00dB";
break;
"Avr=80.00dB";
break;
"Avr=82.00dB";
break;
"Avr=87.00dB";
break;
"Avr=90.00dB";
break;

r = "RAvr=xx.xxdB";

break;

static UINT Threadl (LPVOID Param);
// Dialog Data

//{{AFX_DATA
enum { IDD =
//YYRFX_DATA

// ClassWizard generated virtual function overrides

//{ {AFX_VIRT
protected:

virtual void DoDataExchange (CDataExchange* pDX};

support

//}YYAFX _VIRT

// Implementation
protected;

i

//{{AFX_MSG(
//}YAFX_MSG
DECLARE MESS

(CAboutDlg)
IDD ABCUTBOX };

UAL (CAboutDlg)

UAL

CAboutDlg)

AGE MAP ()

CWinThread* pThreadl;

’/

DD¥/DDV



ChboutDlg::CAboutDlg{} : CDialog(CAboutDlg::IDD)
{
//{{AFX_DATA_ INIT{CAboutDlg)
//}}AFX DATA INIT
}

void CAboutDlg::DoDataExchange (CDataExchange* pDX)
{
CDialog: :DoDataExchange [pDX} ;
//{{AFX_ DATA MAP(CAboutDlg)
//Y}AFX_DATA MAP
)

BEGIN_MESSAGE MAP (CAboutDlg, CDialogq)
//{{AFX_MSG_MAP (CAboutDlg)

// No message handlers
//}}AFX_MSG_MAP
END_MESSAGE_MAP ()
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// CTestPortsDlg dialog

CTestPortsDlg::CTestPortsDlg (CWnd* pParent /*=NULL*/)

CDialog(CTestPortsDlg::IDD, pParent)
{

//{{AFX DATA INIT(CTestPortsDlg)

m textl = T("");
m_text2 = T("");
m_sTime = T("");
m time = T("");
numbyte = Q;
control = "0";

//}Y}AFX_DATA_ INIT
// Note that LoadIcon does not require a subsequent DestroyIceon
in Win32

m_hIcon = AfxGetApp({)->LoadIlcon(IDR MAINFRRME);
}

void CTestPortsDlg::DoDataExchange {CDataExchange* pDX)
i
CDialog: :DoDataExchange (pDX) ;
//{{AFX_DATA MAP (CTestPortsDlg)
DDX_Control (pCX, IDC LIST, m clist);
DDX Text (pDX, IDC NUM, numbyte);

DPDX Control (pDX, IDC GetData, m getdata):
//}}AFX_DATA_MAP
}

BEGIN MESSAGE MAP(CTestPortsDlg, CDialog)
//{{AFX MSG_MAP{CTestPortsDlg}
ON_WM_ SYSCOMMAND ()
ON_WM PAINT()
ON WM QUERYDRAGICON({)
ON BN CLICKED{IDC_ BUTTON3, OnButton3)
ON BN CLICKED(IDC_GetData, COnGetData)
ON_WM TIMER{)

//***i—**i—

ON MESSAGE (WM COMM_RXCHAR, OnCommunication}



ON_MESSAGE (WM_COMM _CTS_DETECTED, OnCTSDetected)

//*i&i****

CN_BN_CLICKED(IDC_ DATA, OnData)
ON _ COMMAND (ID FILE _RESET, OnFileReset)
ON COMMAND(ID FILE _EXIT, OnFileExit)
ON COMMAND(ID HELP _ABOUTPROGRAM, OnHelpAboutprogram)
ON_COMMAND(ID_FILE_HISTORY OnFileHistory)
ON_BN_CLICKED(IDC CLEAR, OnClear)
ON_BN_CLICKED(IDC_EXIT, OnExit)
ON_BN_CLICKED({IDC_CONNECT, OnConnect])
//}}AFX_MSG_MAP

END_MESSAGE MAP ()

LITETLEELLTIE I T ITIIL I 7T 0 T TTTE LTI EII 7070000000770 007117

// CTestPertsDlg message handlers

BCOOL CTestPortsDlg::0OnInitDialog ()
{
CDialog::0OnlnitDialeg();

/***t***&&*******i

hComp = CreateFile({ chCommPort,
GENERIC_READ | GENERIC_WRITE,
0,

NULL,

OPEN EXISTING,

a,

NULL

):

dck.BaudRate = CBR_9600;
dcb.ByteSize = 8§;
dcb.Parity = NOPARITY;
dcb. S5topBits = ONESTCPBIT;

//***&&&*****&&****/

// Add "About..."™ menu item to

// IDM ABOUTBOX must be in the

ASSERT ( (IDM ABOUTBOX & 0xFFF0)
ASSERT (IDM_ABOUTBOX < OxF000)};

CMenu* pSysMenu =
if {pSysMenu !=
{

NULL)

CString strAboutMenu;

system menu.

system command range.

IDM_ABOUTBOX) ;

GetSystemMenu (FALSE} ;

strAboutMenu.LoadString (IDS_ABOUTBOX) ;

if
{

(!strAboutMenu.IsEmpty())

pSysMenu->AppendMenu (MF_SEPARATOR} ;

pSysMenu->AppendMenu (MF_STRING,
straboutMenu) ;

}
}

IDM_ABOUTBOX,



// Set the icon for this dialog. The framework does this
automatically

// when the application's main window is not a dialeg

SetIcon{m hIcon, TRUE); // 8et big icon
SetIcon{m hIcon, FALSE}; // Set small icon
SetTimer {ID_CLOCK_TIMER,1000,NULL); // set timer

LV _COLUMN column; //Add column report

Column.mask=LVCFﬁFMT|LVCF_SUBITEMILVCF_TEXTILVCF_WIDTH;
column.fmt=LVCFMTwCENTER;

column.pszText="Date";
column.iSubItem=0;
column. cx=180;

m_clist.InsertColumn (0, &column);

column.pszText="Time";
column.iSubItem=1;
column.cx=180;

m clist.InsertColumn{l, &column);

column.pszText="Slave 1 (dB)";
column.iSubIltem=2;
column.cx=100;

m clist.InsertColumn{2, &column):;

column,pszText="Slave 2 (dB)";
column. iSubItem=3;
column.cx=100;

m clist.InsertColumn{3, scolumn);

column.pszText="Slave 3 (dB)";
column.iSubItem=4;
column.cx=100;
m_clist.InsertColumn (4, &column);

column.pszText="Slave 4 (dB)";
column.iSubItem=5;
column.cx=100;
m_clist.InsertColumn{(5, &column);

// TODO: Add extra initialization here
m_getdata.EnableWindow (FALSE) ;

UpdateData (TRUE) ;
if {m_ Port.InitPort(this,1,9600,'N",8,1))
{
m_ textl="FOUND";
m_Port.StartMonitoring();
J

else

// port not found
m_text1s="NOT FOUND";
}
UpdateData (FALSE) ;



return TRUE; // return TRUE unless you set the focus to a
control

1

void CTestPortsDlg::OnSysCommand (UINT nID, LPARAM lParam)
{

if ((nID & CxFFFQ} == IDM ABOUTBOX)
{
ChAboutDlg dlga&bout;
dlghbout.DoModal () ;

CDialog: :0nSysCommand (nID, lParam};:

// If you add a minimize button to your dialeog, you will need the
code below

// to draw the icon. For MFC applications using the document/view
model,

// this is automatically done for you by the framework.

void CTestPortsDlg::0nPaint ()
{
if {IsIconic{))

{
CPaintDC dc(this); // device context for painting

SendMessage (WM ICONERASEBKGND, (WPARAM} dc.GetSafeHdc(),

int cxIcon = GetSystemMetrics(SM CXICON);
int cylIcon GetSystemMetrics (SM CYICON) ;
CRect rect;

GetClientRect {&rect);

int x = {rect.Width{) - cxlcon + 1) / 2;

int y = {rect.Height({) - cylIcon + 1) / 2;
dc.DrawIcon(x, vy, m_hIcen):

CDialog: :0OnPaint () ;

HCURSOR CTestPortsDlg::0nQueryDraglcen ()
{

return (HCURSOR) m hIcon;
}

void CTestPortsDlg::0OnButton3 ()

{

/*/ ReadFile (hComp, &chBuff, 8, inReadPort, NULL) ;
m_textl=chBuff;
UpdateData (FALSE) ; */

}

volid CTestPortsDlg::0OnConnect {}{
UpdateDatal();
m_Port.WriteToPort ("0");



control = '0';
numbyte = 0;
UpdateData (FALSE) ;

void CTestPortsDlg::OnGetDatal)
{
UpdateData();

m_Port.WriteToPort ("1");
control = '1°%;

numbyte = 0;

UpdateData (FALSE) ;

void CTestPortsDlg::OnTimer{UINT nIDEvent)
{

UpdateData (TRUE) ;
CTime curTime=CTime::GetCurrentTime():

m_sDateZ.Format ("%d_%d_ %d", curTime.GetDay{),
curTime.GetMonth{),
curTime.GetYear()):

UpdateData (FALSE);

CDizleog::0nTimer (nIDEvent)
1

void CTestPortsDlg::OnDatal)

{
CLookdataDlg lookdatadlg;
loockdatadlg.DoModal () ;

void CTestPortsDlg::0OnFileReset ()
{
UpdateData (TRUE} ;
m_textl.Empty{);

strncpy {chBuff, "",50);

m time="";
UpdateData (FALSE) ;

}

void CTestPortsDlg::0OnFileHistory()
{
CLookdataDlg lockdatadlg:
lookdatadlg.DoModal () ;
}

void CTestPortsDlg::OnFileExit (2
{



if (MessageBox("Do you want to exit program", "Sound Level
Indication System™,

MB_ICONQUESTIONIMB_YESNO)==IDYES)
DestroyWindow() ;
1

void CTestPortleg::OnHelpAboutproqram(]

{

MessageBox ("Sound Level Indication System : This project is
intended to construct the sound level indication system. The system
provides measured data and stores it in a database system via
wireless communication.™, "About program",MB OKj);

}

void CTestPortsDlg::OnClear()
{

m_clist.DeleteRllItems();
}

void CTestPortsDlg: :OnCancel ()
{

if (MessageBox({"Do you want to exit program", "Sound Level
Indication System",

ME_ICONQUESTION|MB_YESNO}==IDYES)
DestroyWindow () ;
1

void CTestPortsDlg: :0OnExit ()
{

if (MessageBox("Do you want to exit program”, "Sound Level
Indication System",

MB_ICONQUESTIONIMB_YESNO}==IDYES)

DestroyWindow () ;
}

void CTestPortsDlg::ReadTime () {

BYTE hb, lb;
C5tring stri6];

UpdateData{};

hb = 0;
1b = 0;

htb = datal[5] >> 4;

lb = data(5] & 15; // 15 = 0000 1111
sec = (hb * 10) + lb;

hb = data{4] >> 4;

lb = data[4] & 15; // 15 = 0000 1111

min = (hb * 10) + 1b;

if(((data{3]>>6) & 1}

i
I

13{ // 12 hour mode

ampm = (data[3] >> 5) & 1;
hb {datal[3] >> 4) &« 1; // 1 = 0000 0001;
ib data([3] & 15%; // 15 = 0000 11111
hr = {(hb * 10} + lb;
if (ampm == 1) {// pm
hr = hr + 12;



}
else{ // am

// do nothing
}

else{ // 24 hour mode
hb = data{3] »>> 4;

1k data([3] & 15; // 15 = Q000 1111
hr (hb * 10} + 1b;

hb = datal2] >> 4;

lb = datal2) & 15; // 15 = 0000 11111
date = (hb * 10) + 1b;

hb = data[1l] >> 4;

1b = data[l] & 15; // 15 = Q0CO 11111
men = (hb * 10) + 1b;

hb = data{0] >> 4;

lb = data{0] & 15; // 15 = 0000 11111

year = (hk * 10) + lb;
year = year + 2000;

UpdateData(false);

LONG CTestPortsDlg::0OnCemmunication (WPARAM ch, LPARAM port)
{

int i;

LV_ITEM item;

CString tmp;

unsigred int character;
char str([80];

time t rawtime;

time_t tmp time;

UpdateData (TRUE) ;
if (control == '0"'){

if (ch == '9')
m_getdata.EnableWindow (TRUE) ;
MessageBox ("Connected”, "Connection",MB OK);
numbyte = 0;

}

return 0;

]
if {control == '1')({
Updatelata (TRUE) ;

m_getdata.EnableWindow {FALSE) ;
data[numbyte] = ch;



numbyte++;

UpdateData{false);
if (numbyte == 6){
ReadTime () ;
slave_count = 0;
sec_count = 0;
t
if (numbyte == 7)/{

if {(numbyte < B){
return 0;

}

character = ch;

tmp = int to_str(character);
show{character};

if (slave count < 4){

s[slave_count] = r;

}

slave count++;

if (slave count == 4}/{
slave_count = 0;

time { &rawtime );
timeinfo = localtime { &rawtime );

timeinfo->tm year = year - 1900;
timeinfo->tm _mon = mon - 1;

timeinfo->tm mday date;

timeinfo->tm hour hr;

timeinfo—>tm:min = min;

//timeinfo->tm_sec = sec + {(numbyte- 7)* 5);
timeinfo->tm sec = sec + (sec_count * 15});
sec_count++;

H

tmp time = mktime(timeinfo);

strftime(str,B80," %d/%m/%Y ",timeinfo);
m_sDate = str;

item.mask=LVIF TEXT;
item,iltem=0;

item.iSubItem=0;

LPTSTR p = mﬁsDate.GetBuffer(O];
item.pszText=p;

i = m eclist.InsertItem({&item);

strftime(str,B80," %H:%M:%S ", timeinfo);
m sTime = str;



item.mask=LVIF TEXT:
item.iltem=i;

item.iSubltem=1;

LPTSTR x = m_sTime.GetBuffer(0};
item.pszText=x;

m clist.SetItem(sitem);

for(i=0;i<4;i++){

item.iSubItem=2+i;

LPTSTR y = r.GetBuffer(0};
item.pszText=y;

m clist.SetItem(&item);

}
FILE *stream;
stream = fopen(m sDatez+".txt", "a");

if( stream != NULL ) {
fprintf{ stream,"%s %s %s %s %s
%s\n",m_sDate,m sTime,s[0],s[1],s(2],s(3]):
fclose( stream );

}
}

UpdateData (FALSE) ;
return 0;

}

LONG CTestPortsDlg: :0OnCTSDetected {WPARAM, LPARAM port)
{

return 0O;



ﬁh’ational Semiconductor

ADCO0820

June 1999

8-Bit High Speed yP Compatible A/D Converter with

Track/Hold Function

General Description

By using a half-flash conversion technique, the 8-bit
ADCDB20 CMOS A/D oMers a 1.5 ps conversion time and
dissipates only 75 mW of power. The half-lash technique
consists of 32 comparators, a most significast 4-bit ADC and
a least significant 4-bit ADC.

The input to the ADCOB20 is tracked end held by the input
sampling circuitry eliminating the need for an external
sample-and-hoald for signals moving at less than 100 mV/ys.
For ease of interface to microprocessars, the ADC0820 has
been designed 1o appear as a memory location or /O port
without the need for external interfacing logic.

Key Specifications

® Resolution
m Conversion Time

8 Bits
2.5 ps Max {RD Mode}
1.5 ps Max (WR-RD Mode)

& Low Power 75 mwW Max
m Total Unadjusted

Error ¥ LSB and = 1 LSB

Features

® Buill-in track-and-hold function

® No missing codes

u No external clocking

& Singte supply — 5 Vi

® Easy interface lo all microprocessors, or operates

stand-alone

Latched TRI-STATE® output

% Logic inpuls and outputs meet both MCS and TL
voltage level specilications

®» Qperales ratiometrically or with any reference value
equal 1o or less than V.

= OV to 5V analog input vollage range with single 5V

supply

N zero or {ull-scale adjus! required

Overlow outpul avaitable for cascading

0.3" standard width 20-pin DIP

20-pin molded chip carrier pachage

20-pin small outline package

20-pin shrink small outline package {SS0F)

Connection and Functional Diagrams

Dualdn-Line, Small Outline
and SSOP Packages
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Top View

TRI-STATE® is a regrabared trademark of Nalnnal Semicond.oxr Corporkon,

Molded Chip Carrier
Package
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DS0058 131

© 1899 National Semiconducler Corporation  DS005501

www.nalional.com
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Timing Diagrams (Continusd)
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FIGURE 3. WR-RD Moda (Pln T is High and tgp<t)
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FIGURE 4. WR-RD Mode (Pln 7 is High and tgp™t)
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FIGURE 5. WR-RD Mode (Pin T is High)
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Description of Pin Functions

Pin  Nams Function

Vi Analog input; Rnge =GNDV,<Ve
[s2]i] TRI-STATE data output— bit 0 {L3B)
DB1 TRI-STATE data cutput-— bit 1

[s]:¥] TRI-STATE data output— bit 2

DB3 TRI-STATE data oulput—bit 3

WR WR-RD Mode

RODY WR: With TS low, the conversion is
started on the falling edge of WR.
Approximately 800 ns {the preset internal
time out, 1) after the WR rising edge, the
result of the conversion will be strobed
into the output latch, provided thal RD
does not accur prior o this ime out (see
Figures 3, 4).

RD Mode

RDY: This is an open drain output {no
internal pull-up device). RDY will go low
after the falling edge of CS; RDY wilt go
TRI-STATE when the result of the
convarsion is strobed into the output
latch. It is used 1o simplify the interface
to a microprocessor syslem (see Figurs
2).

Mode: Mode selection input—it is
intarnally tied to GND through a 50 pA
current source.

RO Mode: When mode is bow

WR-RD Mode: When made is high
WR-RD Mode

With CS low, the TRI-STATE data
outputs (DBO-DBY) will be activated
when RD goes low {sea Figure 5). RD
can also be used to in¢rease the speed
of the converter by reading data prior to
the preset internal time out (4, ~ 800 ns).
If this is dons, the data result transferred
to output katch is latchad after the falling
adga of the RD (see Figures 3, 4).

RD Mode

With TS fow, the conversion will start
with RD going low, also RD will enable
the TRI-STATE data outputs at the
completion of the conversion. RDY going
TRI-STATE and INT going low indicatas
the completion of the conversion (see
Figure 2}.

[= T, I N B S

7 Mode

1.0 Functional Description
1.1 GENERAL OFERATION

The ADC0B20 uses two 4-bit flash A/D converters lo make
an B-bit measurement (Figure ). Each flash ADC is made
up of 15 comparators which compare the unknown input to a
reference Yadder to get a 4-bit result. To 1ake a full B-bit read-
ing, one flash canversion is done to pravide the 4 most sig-
nificant data bits {via the MS flash ADC). Driven by the 4

Pin Name
9 INT

Function

WR-RO Mode

INT going low indicates that the
convarsion is complated and the dala
result is in the output latch. INT will go
low, ~B00 ns (the preset intemnal time
out, 1) after the rising edge of WR (see
Figure 4}, or INT will go low afier the
falling edge of RD , if RD goes low prior
to the BOO ns lima oul (see Figure 3).
TNT is reset by the rising edge of RD or
CS (sea Figures 3, 41.

RD Made

INT going low indicates that the
conversion is completed and the data
resull is in the output latch. INT is reset
by the rising edge of KD or TS (see
Figure 2).

10 GND Ground

11 Vgeel—}  The botiom of resistor ladder, voitage
range: GNDSVoee(-)SVRes(+) (Note 5)

12 Vgpee(*) The top of resistor ladder, vollage range:
Veerl™JEVrer{+1<Vcc (Note 5)

13 C8 CS must be low in order for the RD or
WR 10 be recognized by the converter.

14 DB4 TRI-STATE data output—bil 4

15 DB5 TRI-STATE data cutput—bit 5

16 DB6 TRI-STATE data output— bit €

17 DB? TRI-STATE data output—bit 7 [M5B)

18 OFL Overflow output— If the analog input is
higher than the Vgge(+). OFL will be low
at the end of conversion. 1t can be used
to cascade 2 or more devices to have
more resolution (9, 10-bit). This output is
always aclive and does nol go into
TRI-STATE as DBO-DAT do

19 NC No connection

20 Ve Power supply voltage

MSBs, an internat DAC recreates an analog approximation
of the input vollage. This analog signal is then subtracted
from the input, and the difference voltage is converied by a
second 4-bit lash ADC {the LS ADC), providing the 4 least
gignificant bits of the output data word.

The internal DAC is actually 8 subsection of the MS flash
conventer. This is accomplished by using the same resistor

www.natiohal com




INTEGRATED CIRCUITS

DATA SHEET

PCF8574
Remote 8-bit /O expander for
12C-bus
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Philips Semiconductors

Product specification

Remote 8-bit 1/O expander for I2C-bus

PCF8574

1 FEATURES

s Operaling supply voltage 2.5t0 6 V

= Low standby current consumption of 10 pA maximum
» |12C to paralle! porl expander

» Open-drain interrupt output

+ B-bit remote 1/O port for the 12C-bus

» Compatible with most microcontroliers

» Latched outputs with high current drive capability for
directly driving LEDs

« Address by 3 hardware address pins for use of up to
8 devices (up to 16 with PCF8574A)

« DIP18, or space-saving SO16 or SSOP20 packages.

3 ORDERING INFORMATION

2 GENERAL DESCRIPTION

The PCF8574 is a silicon CMOS circuit. It provides general
purpose remote /O expansion for most microcontroller
families via the two-line bidirectional bus {12C).

The device consists of an B-bit quasi-bidirectional porl and
an 12C-bus interface. The PCF8574 has a low current
consumpticn and includes latched outputs with high
current drive capability for directly driving LEDs. It alsc
possesses an interrupt line (INT) which can be connected
to the interrupt logic of the microcontrolier. By sending an
interrupt signal on this line, the remote /O can inform the
microcontroller if there is incoming data on its porls without
having to communicate via the 12C-bus. This means that
the PCF8574 can remain a simple slave device.

The PCFB8574 and PCF8574A versions differ only in their
slave address as shown in Fig.9.

PACKAGE
TYPE NUMBER

NAME DESCRIPTION VERSION
PCFa574P; oIP16 plastic dual in-line package; 16 leads (300 mil) SOT381
PCF8574AP
PCF8574T; 5016 plastic small outline package; 16 leads; body width 7.5 mm SOT162-1
PCF8574AT
PCF8574T8 SS0P20 | plastic shrink smali outline package; 20 leads; body width 4.4 mm S0OT266-1

1997 Apr 02




Philips Semiconductors Product specification

Remote 8-bit /O expander for 12C-bus PCF8574

4 BLOCK DIAGRAM

T 13 INTERRUPT
iNT « LP FILTER
LOGIC
1 PCFB574
AD >
A1 3 s ro
A2 S » P1
l h A N "
scL—2 L] P2
5 | INPUT o 1%c-Bus PRLA NP
SDA < 4| FILTER CONTROL | 1 SHIFT BBIT wo T
REGISTER PORT -y
3
PRLLE Y
11
| + » PG
12
- > P7
» Y
WRITE pulse
v 16 READ pulse
bo a POWER-ON
vss ——] RESET

MBD380

Fig.1 Block diagram {(SOT38-1 and SOT162-1).

1997 Apr 02 4



Philips Semiconductors Product specification

Remote 8-bit I/O expander for 12C-bus PCF8574
5 PINNING
PIN
SYMBOL DESCRIPTION
DIP16; SO16 SS0OP20
AQD 1 6 address input 0
A1 2 7 address input 1
A2 3 9 address input 2
PO 4 10 quasi-bidirectional /O 0
P1 5 1 quasi-bidirectional [/O 1
P2 6 12 quasi-bidirectional IO 2
P3 7 14 quasi-bidirectional O 3
Vss 8 15 supply ground
P4 9 16 guasi-bidirectional /O 4
P& 10 17 quasi-bidirectional /0 5
P& " 19 quasi-bidirectional /O B
P7 12 20 quasi-bidirectional I/Q 7
INT 13 1 interrupt output (active LOW)
SCL 14 2 serial clock line
SDA 15 4 serial data line
Voo 16 5 supply voltage
n.c. - 3 not connected
n.c. - 8 not connected
n.c. - 13 not connecled
n.c. - 18 net connected
iNT {1 U [20] P7
a0 [T] U 9 voo scL [2] 18] Ps
Al E E SDA ne. |3 E n.c.
IVRE 2] scL DA [4] [17] ps
Po (4] porgsre [13] T Voo [5] 16] P
PCFASTAA PCF8574TS
P15 12] P7 Ao {6 | [15] Vg
Pz [6] [11] Pe At [7 [14] P3
P3 (7] [10] Ps nc [8 13] nc
Vs (8] 9| P4 a2 [o [12] P2
MBD979 PO E E P1
MEBD978
Fig.2 Pin configuration {DiP16; SO16). Fig.3 Pin configuration {SSOP20).

1997 Apr 02 5



15 DALLAS DS1307

» SEMICONDUCTOR 64 x 8 Serial Real-Time Clock

FEATURES PIN ASSIGNMENT

* Real-time clock (RTC) counts seconds,
minutes, hours, date of the month, month, day
of the week, and year with leap-year
compensation valid up to 2100

*  56-byte, battery-backed, nonvolatile (NV)
RAM for data storage

=  Two-wire serial interface

1O~ 8P vee
X232 7 [3sawiouT
Vewr 3 6 [1SCL
GND 1 4 5 [1SDA

DS1307 §-Pin DIP (300-mil)

) xim[l 8 [ Ve

* Programmable squarewave output signal xeml2 7 Imsawout

* Automatic power-fail detect and switch Ve |3 & @D sCL
circuitry cho i+ s IIIJJ SDA

* Consumes less than 500nA in battery backup
mode with oscillator running

* Optional industrial temperature range:
-40°C to +85°C

* Available in 8-pin DIP or SOIC

DS1307 8-Pin SOIC (130-mil)

PIN DESCRIPTION

- . Vee - Primary Power Supply

*  Underwriters Laboratory (UL) recognized X1, X2 - 32.768kHz Crystal Connection
VEBAT - +3V Battery Input
GND - Ground

ORDERING INFORMATION SDA - Serial Data

DS1307 8-Pin DIP (300-mil) SCL - Serial Clock

DS1307Z 8-Pin SOIC (150-mil) SQW/OUT - Square Wave/Output Driver

DSI1307N 8-Pin DIP (Industrial)

DS1307ZN 8-Pin SOIC (Industrial}

DESCRIPTION

The DS1307 Serial Real-Time Clock is a low-power, full binary-coded decimal (BCD) clock/calendar
plus 56 bytes of NV SRAM. Address and data are transferred serially via a 2-wire, bi-directional bus.
The clock/calendar provides seconds, minutes, hours, day, date, month, and year information. The end of
the month date is automatically adjusted for months with fewer than 31 days, including corrections for
leap year. The clock operates in cither the 24-hour or 12-hour format with AM/PM indicator. The

DS1307 has a built-in power sense circuit that detects power failures and automatically switches to the
battery supply.

1ofi2 100101



DS1307

TYPICAL OPERATING CIRCUIT

Voo Yee
Voo
i 1
Veo ]
D51307 E%
—-:'_Gl},ulal
APU |RPY (A1 5] SDA
W 8] so 3
71 SQwouT _'—"_—
APU - =
k/Ch _-_r_
GHD
L 4
OPERATION

The DS1307 operates as a slave device on the serial bus. Access is obtained by implementing a START
condition and providing a device identification code followed by a register address. Subsequent registers
can be accessed sequentially until a STOP condition is executed. When Ve falls below 1.25 x Vgarthe
device terminates an access in progress and resets the device address counter. Inputs to the device will
not be recognized at this time to prevent erroneous data from being written to the device from an out of
tolerance system. When Vcc falls below Vgar the device swilches into a low-current battery backup
mode. Upon power-up, the device switches from battery to Ve when Ve is greater than Vgar + 0.2V
and recognizes inputs when Vg is greater than 1.25 x Veat. The block diagram in Figure | shows the
main elements of the serial RTC.

DS1307 BLOCK DIAGRAM Figure 1

.fih.

OSCILLATOR ATC
AND DWVIDER
SQUARE WAYE
SOWRUT -——
out AAM
56 X B)
LoGIKc
Voo — ™
Vaay —— SowER
GND —————i]
0L ——
ADDRESS
SERIL 615 L O —

T [

20f12




DS1307

CLOCK ACCURACY

The accuracy of the clock is dependent upon the accuracy of the crystal and the accuracy of the match
between the capacitive load of the oscillator circuit and the capacitive load for which the crystal was
trimmed. Additional error will be added by crystal frequency drift caused by temperature shifts. External
circuit noise coupled into the oscillator circuit may result in the clock running fast. See Application Note
58, “Crystal Considerations with Dallas Real-Time Clocks” for detailed information.

Please review Application Note 95, “Interfacing the DS1307 with a 8051-Compatible Microcontroller”
for additional information.

RTC AND RAM ADDRESS MAP

The address map for the RTC and RAM registers of the DS1307 is shown in Figure 2. The RTC registers
are located in address locations 00h to 07h. The RAM registers are located in address locations 08h to

3Fh. During a multi-byte access, when the address pointer reaches 3Fh, the end of RAM space, it wraps
around to location 00h, the beginning of the clock space.

DS1307 ADDRESS MAP Figure 2

00H

SECCNDS
MINUTES
HOURS
DAY
DATE
MONTH
YEAR
a7H CONTROL

08H RAM
56 x 8
3FH X

CLOCK AND CALENDAR

The time and calendar information is obtained by reading the appropriate register bytes. The RTC
registers are illustrated in Figure 3. The time and calendar are set or initialized by writing the appropriate
register bytes. The contents of the time and calendar registers are in the BCD format. Bit 7 of register 0

is the clock halt (CH) bit. When this bit is set to a 1, the oscillator is disabled. When cleared to a 0, the
oscillator is enabled.

Please note that the initial power-on state of all registers is not defined. Therefore, it is important
to enable the oscillator (CH bit = 0) during initial configuration.

The DS1307 can be run in either 12-hour or 24-hour mode. Bit 6 of the hours register is defined as the
12- or 24-hour mode select bit. When high, the 12-hour mode is selected. In the 12-hour mode, bit 5 is

the AM/PM bit with logic high being PM. In the 24-hour mode, bit 5 is the second 10 hour bit (20-
23 hours).

On a 2-wire START, the current time is transferred to a second set of registers. The time information is
read from these secondary registers, while the clock may continue to run. This efiminates the need to re-
read the registers in case of an update of the main registers during a read.

40f 12



DS1307

DS1307 TIMEKEEPER REGISTERS Figure 3

| & | | | | l | | oo |

00H | CH 10 SECONDS SECOMDS 0c-59
© 10 MINUTES MINUTES 0059
12 W HR 01-12
0 Awvaili HOURS o023

o [H 1] o 0 } DAY 1-?

0128728
o o 10 DATE DATE N30
0 u [ IMJ&H MONTH 0-12
10 YEAR YEAAR DO=-53
o7H | out o O | sawef © o RS1 I RS0

CONTROL REGISTER

The DS1307 control register is used to control the operation of the SQW/QUT pin.
BIT 7 BIT 6 BIT § BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
QuUT 0 0 SQWE 0 0 RS RS0

OUT (Output control): This bit controls the output level of the SQW/OUT pin when the square wave
output is disabled. If SQWE = 0, the logic level on the SQW/OUT pin is 1 if OUT = | and is 0 if

OouUT=0.

SQWE (Square Wave Enable): This bit, when set to a logic 1, will enable the oscillator output. The
frequency of the square wave output depends upon the value of the RSO and RS bits. With the square

wave output set to 1Hz, the clock registers update on the falling edge of the square wave.

RS (Rate Select): These bits control the frequency of the square wave output when the square wave
output has been enabled. Table 1 lists the square wave frequencies that can be selected with the RS bits.

SQUAREWAVE OUTPUT FREQUENCY Table 1

RS1 RS0 SQW OUTPUT FREQUENCY
0 0 1Hz
0 1 4.096kHz
1 0 8.192kHz
1 i 32.768kHz
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Features

* High speed: 55 ns and 70 ns

= Voltage range: 4.5V-5.5V operation

* Low active power (70 ns, LL version)

~— 275 mW (max.)

Low standby power (70 ns, LL version})

— 28 uW {max.)

» Easy memory expansion with CE and OE features
TTL-compatible inputs and outputs

* Automatic power-down when deselected

CMOS for optimum speed/power

* Package available in a standard 450-mil-wide (300-mil
body width) 28-lead narrow SOIC, 28-dead TSOP-,
28-lead reverse TSOP-1, and 600-mil 28-lead PDIP
packages

256K (32K x 8) Static RAM

Functional Description!"

The CY62256 is a high-pedormance CMOS static RAM
organized as 32K words by 8 bits. Easy memory expansion is
provided by an active LOW chip enable (CE) and active LOW
cutput enable (OE} and three-state drivars. This device has an
automatic power-down feature, reducing the power
consumption by 99.9% when deselecied.

An active LOW write enable signal (WE) controls the
writing/reading operation of the memory. When CE and WE
inputs are both LOW, dala on the eight data inpul/outpul pins
(/Op through |/O;} is written into the memory location
addressed by the address present on the address pins (Ag
through A44). Reading the device is accomplished by selecting
the device and enabling the outputs, CE and OF aclive LOW,
while WE remains inactive or HIGH. Under these conditions,
the contents of the location addressed by the information on
address pins are present on the eight data input/output pins.

The input/output pins remain in a high-impedance state unless

the chip is selected, oulputs are enabled, and write enable
(WE) is HIGH.

Logic Block Diagram

Nal 477 $’1 411 i71 @
> o
1]
INPUTBUFFER —K
Ap—»] ] l; g 110

ho =] E — 1o

AB_b (o] E = 2

i -

Qg: S [N 512x512 < [ :{P W03

SR [

Ay X @ —

Ag L ‘|A|‘ —? 1105
CE - > 1VQg
WE COLUMN | [nower g
. DECODER ™~
o > IOy

Note:

1. For best practice recommendations, please refer to tha Cypress application note “System Design Guidelines™ on htip /iwww.cypress com.

Cypress Semiconductor Corporation -
Document #: 38-05248 Rev. 'B

39G1 North First Street =

SanJdose = CA 95134 -+ 408-943-2600

Revised August 27, 2002
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= CY62256
==# CYPRESS
Pin Configurations
oEQ. nh Ay
g = e
Narrow SOIC DIP MO wu 1o lig,
Top View Top View EE P ::g :Fg';
s /] WEQ = s 10,
as g 28[1 Ve Aty 280 Vee vee By TSOPI — wh '{3?4%
Agl2” 27 WE agl2" 271 WE T Top View — Th /5
%0 2 {not to scale) 2
A7[]3 2817 a4 A7T]3 2617 a4 al s g 1o,
rals 250 A3 Agll4 250 Aa :‘;E . 1 Al
Agl]s 2404 Aglls 240 ap And s o Az
Aaolle 2317 Aq A0 s 23] Aq At 7 80 Ay
A7 22 CE A1y  2200E K o A
Az{]e 21]& Aals 210 A AgO o 31 Ay
A3o 20(] ce Aq3o 2001 CE :’;E s 1?2330
Aqal1o 190 oy Ao 190 oy ol I TSOP | 1201 10,
1og 0 11 18[7 1og 110 0 11 18[] 1705 Al 2 Reverse Pinout 13%1| Y0,
voy Q12 17[ wos vord12 170 vos e repView o H
voz13 160 1o, wop 13 16{1 10y =g 5 (nottoscale)  vo,
O 70 1o
GND[14 150 l0g GND (14 5[0 Vo3 E-; E § ::% ug:
Azl g xn 0{] (;ET
O q = 0 EN] Ay
Maximum Ratings DC Input Voltage?! ... 0.5V to Vg + 0.5V
; into Outputs (LOW).......... A
{Above which the useful life may be impaired. For user guide- Oulput Current nto Outputs {(LOW) 20m
lines, not tested.) Static Discharge Voltage.........co v, > 2001V
Storage TEMPErature ............oooorvooerron. _65°C to+150°c  \Per MIL-STD-883, Method 3015)
Ambient Temperature with Lalch-up_Currtf;l .................................................... > 200 mA
Power Applied.........ccveviivriesnirccceser i, 0°C 10 470°C Operating Range
Supply Voltage to Ground Potential Range Ambient Temperature Vee
(Pin 2810 Pin 14) oot 0.5V io +7.0V Commercial 0°C o +70°C 5V + 10%
DC Voltage ApFIied to Cutputs Industrial —40°C to +85°C 5V + 10% J
in High-Z Statel? ... ... —0.5V 1o Vg + 0.5V
Electrical Characteristics Over the Operaling Range
CYG62256-55 CY62256-70 l
Parameter Description Test Conditions Min. | Typ.FT] Max. | Min. | Typ.BT] Max. | Unit
Vou Quiput HIGH Voltage  |Vpe = Min., Igy = -1.0 mA 2.4 24 v
VoL Output LOW Voltage Vee =Ming, ig = 2.1 mA 0.4 0.4 v
Vi Input HIGH Voltage 2.2 Vee | 2.2 Vee | V
+0.5V +0.5V
VL Input LOW Voltage 05 08 |-05 0.8 v
lix Input Leakage Current [GND =V|<Vce 0.5 +0.5 | -0.5 +0.5 | pA
oz Output Leakage Current| GND £ Vi £ Ve, Output Disabled | 0.5 +05 | -05 +05 | pA
lce Ve Operating Supply |V =Max, logr = 0mA, 28 55 28 55 mA
Current f= fMA.X = 1."(RC L 25 50 25 50 mA
LL 25 50 25 50 mA
lsgy Automatic CE Max. Ve, CE2 Vi, 0.5 2 0.5 2 mA
Power-down Current— Vm > VIH or VIN < V|L, f= fMAX L 0.4 0.6 04 06 mA
TTL Inputs
LL 0.3 0.5 0.3 05 | mA
Notes:

2.V {min.}= —2.0V for pulse durations of less than 20 ns.

3 T_Fpical specifications ara tha mean vatues measured over alarge sample size across normal production process variations and ara laken al nominal conditions
[Ta = 25°C. Vo). Paramelars are guaranieed by design and characterizalion, and not 100% 1esled.

Document #: 38-05248 Rev. “B

Page 2 of 11



Features

* Compatible with MCS-51™ Products

* 2K Bytes of Reprogrammable Flash Memory
~ Endurance: 1,000 Write/Erase Cycles

2.7V to 6V Operating Range

Fully Static Operation: 0 Hz to 24 MHz

Two-Level Program Memory Lock

128 x 8-Bit Internal RAM

15 Programmable 1/O Lines

Two 16-Bit Timer/Gounters

Six Interrupt Sources

Programmable Serial UART Channel

Direct LED Drive Outputs

On-Chip Analog Comparator

Low Power |dle and Fower Down Modes

Description

The AT89C2051 is a low-voltage, high-performance CMOS 8-bit microcomputer with
2K Bytes of Flash programmable and erasable read only memory (PEROM). The
device is manufactured using Atmel's high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set. By cambining
a versatile 8-bit CPU with Flash on a monalithic chip, the Atmel ATB9C2051 is a pow-

erful microcomputer which provides a highly flexible and cost effective solution to
many embedded control applications.

The ATBIC2051 provides the following standard features: 2K Bytes of Flash, 128
bytes of RAM, 15 /O lines, two 16-bit timer/counters, a five vectar two-levet interrupt
architecture, a full duplex serial port, a precision analog comparator, on-chip oscillator
and clock circuitry. In addition, the ATB9C2051 is designed with static logic for opera-
tion down to zero frequency and supports two software selectable power saving
modes. The Idle Mode stops the CPU while allowing the RAM, timer/counters, serial
port and interrupt system to continue functioning. The Power Down Mode saves the

RAM contents but freezes the oscillator disabling all other chip functions until the next
hardware reset.

Pin Configuration

PDIP/SOIC
./

RSTAPP O] 1 20 O VGG

(RXD) P3.0C] 2 i9 o ei.7

(TXD) P3.1 OQ 3 180 P16

XTaL2 O 4 170 P15

XTALT O} 5 16 [ P1.4

(INTO) P3.2 ] & 15 O P1.3

(INT1y P33 7 14 0O P1.2
(TO) P34 (] 8 13 P P1.1 (AINT)
(TI)P3as]g 12 [J P1.0 (AIND)

GND O 10 11 A pa.y

AIMEL

8-Bit
Microcontrolier
with 2K Bytes
Flash

AT89C2051

03680-B-12/97
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Features

+ Compatible with MCS-51™ Products

* 8K Bytes of In-System Reprogrammable Flash Memory
» Endurance: 1,000 Write/Erase Cycles

* Fuily Static Operation: 0 Hz to 24 MHz

+ Three-level Program Memory Lock

+ 256 x B-bit internal RAM

+ 32 Programmable VO Lines

* Three 16-bit Timer/Counters

= Eight Interrupt Sources

+ Programmable Serial Channel

+ Low-power !dle and Power-down Modes

Description

The ATBICS2 is a low-power, high-performance CMOS 8-bit microcomputer with BK
bytes of Flash programmable and erasable read only memory (PEROM). The device
is manufactured using Atmel's high-density nonvolatile memory technology and is
compatible with the industry-standard 80C51 and 80C52 instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by a
conventional nonvolatite memory programmer. By combining a versatile 8-bit CPU
with Flash on a monolithic chip, the Atmel AT89C52 is a powerful microcomputer

which provides a highly-flexible and cost-effective solution to many embedded control
applications.

. . .
Pin Configurations POIP
T
PQFP/TQFP s pP1ac whvec
{TZEX) P11 2 39 1 PO.O (ADD)
E,_ EE8F Pizda 268 1 PO (AD1)
o 232% P304 7fPoz (aC2)
Tmyma Dar-oo PLa0]5 36 [ PG.3 (AD3}
siasacdfsfEE msde 350100 4 (AD4)
/3835 esRRAES nade  mbeosuoe
r2da 23 [1 PO6 (ADE)
e1sd 33104 (ADM} RSTO & 12 [JP0.7 1AD7)
P2 12 1 PO.5 {ADS) (RXD) P3D] 10 3 IEMIPP
[SEdnk] 31 [0 P06 (ADS) M Padn [ ALEPROG
RSTO 4 30[1P07 (ADT) (NTD) P22 (] 12 201 PSER
(AXO0) FAC S 29 EANPR {NT1IPAAC] 13 280 P27 (A15]
NCO6& 28NG (TojPaA4 O] 14 27 A P26 (AL}
(TxpyPa. O 7 27D ALEFRTG PSS 26[1P2.5 (A13)
(NTO P32 6 26 1 PSEN (WRI PaaL] 16 25[1P2.4 (A1)
(N1 P3ale ashraz s \RC) Pa 17 24 [Qeasan
Ty P3ago 24{JP2.8(A14) XTAL2 )18 23 P22 (A0
myPasc P25l XTAL1 ] 19 22[0 P21 (A9)
GND [ 20 21 P20 A8}
gozwere2goq
I;T E S g |8 8 E ju]
fpdig¥fgers
Eg ™= ] PLCC
Iz 22523 o
5 _ PR
pE §28%
TonetQ QG- an
Eiancn2YEREEE
AADLoonnanni,
psdr PR W I
PaC]a 3a[1 P05 (ADS)
P09 37 [1P0.6 (ADB)
RST O 10 38 [1P0.7 (AD7)
(RXD}P3.OC] 11 as [1 EAvPR
NCZ M [INC
(TxoyP3 13 33 ALEFRCHG
(INTO) Pa2 014 32 O FSEN
T PR3O 15 a1 QP27 (A5
(TO) P34 L] 18 a0 [0 P26 {a14}
RSOy a g L ypa R RRE ]
@R NS QUATNAY
EEééEHEEE&E
T8 SHEETR
i€ 1233z

= ATMEL

Y <)

8-bit
Microcontroller
with 8K Bytes
Flash

AT89C52

Aev. 0313H-02/00
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+5V-Powered, Multichannel RS-232

General Description

The MAX220-MAX249 family of line drivers/receivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
tions interfaces, particularly applications where £12V is
not available.

These parts are especially usefui in battery-powered sys-
tems, since their low-power shutdown mode reduces
power dissipation to less than SpW. The MAX225,
MAX233, MAX235, and MAX245/MAX246/MAX247 use
no externat components and are recommended for appli-
cations where printed circuit board space is critical.

Applications

Portable Computers

Low-Power Modems

tnterface Translation
Battery-Powered RS-232 Systems
Multidrop RS-232 Networks

AutoShutdown and UCSF are trademarks of Maxim Integrated
Froducts, Inc.

Drivers/Receivers

Next-Generation
Device Features

+ For Low-Voltage, Integrated ESD Applications
MAX3222E/MAX3232E/MAX3237E/MAX3241E/
MAX3246E: +3.0V to +5.5V, Low-Power, Up to
1Mbps, True RS-232 Transceivers Using Four
0.1yF External Capacitors (MAX3246E Available
in a UCSP™ Package)

4+ For Low-Cost Applications
MAX221E: +15kV ESD-Protected, +5V, 1HA,
Single RS-232 Transceiver with AutoShutdown™

Ordering Information

PART TEMP RANGE PIN-PACKAGE
MAX220CPE 0°C to +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narraw SO
MAXZ220CWE 0°C to +70°C 16 Wide SO
MAX220C/D 0°C to +70°C Dice”
MAX220EPE -40°C 1o +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide S0
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -55°C 10 +125°C 16 CERDIP

Ordering information continued at end of dala sheel.
“Contact faclory for dice specifications.

Selection Table

Power Na. of Nominal SHDN Rx

Fart Supply RS-232 No. of Cap. Value & Three- Aclivein Data Rate

Number (V) Drivers/Ax_Ext. Caps {pF) State SHON {kbps) Features

MAX 220 +3 212 4 0.047/0.33  No — 120 Ullra-low-pawer. incustry-standard pinout

MAXEZ2 +5 212 4 [V Yes — 200 Low-power shutoown

MAX223 (MAX213} +5 45 4 1040.1) Yes v 120 MAX241 and receivers aclive in shuldown

MAX225 +5 5/5 0 — Yes v 120 Available in 5O

MAX230 (MAX200} +5 5/0 4 1.0{C.1 Yes — 120 5 drivers wilh shuldown

MAX231 (MAX201) +5 and 212 2 1.0(0.1) Ne — 120 Standard +5/+ 12V or battery supplies,
+7.5t0+13.2 same functions as MAX232

MAXNZ3Z (MAX202) +5 2r2 4 1.0(0.1) No — 120{64)  Induslry standard

MAX232A +5 2f2 4 0.1 No — 200 Higher slew rale, small caps

MAX233 (MAX203) +5 22 0 — No — 120 No external caps

MAX233A +5 212 0 — No — 200 No external caps, high slew rate

MAX234 (MAX204} +5 4/0 4 1.0(0.1) Ne — 120 Replaces 1488

MAX235 (MAX205) +5 5/5 V] — Yes — 120 No external caps

MAX236 (MAX206) +5 413 4 1.0(0.1) Yes —_ 120 Shutdown, three stale

MAXZ237 {MAX20T) +5 513 4 1.0(0.1) No —_ 120 Complements 18 PC serial port

MAX238 (MAX208) +5 4/4 4 1.0(0.1) No — 120 Aeplaces 1488 and 1489

MAX239 (MAX209) +5 and 35 2 1.0(0.1) Ne — 120 Standard +5/+ 12V or baltery suppies,
+7.510+13.2 single-package solution lor IBM PC serial port

MAX240 +5 55 4 10 Yes — 120 CIP or flatpack package

MAX241 (MAXZ211] +5 4/5 4 1.0{0.1) Yes — 120 Complete IBM PC serial part

MAX242 +5 2{2 4 01 Yes v 200 Separate shuidown and enable

MAX243 +5 2/2 4 a1 No — 200 Opervline detection simplilies cabing

MAXZ244 +5 8/10 4 10 No — 120 High slew rate

MAX245 +5 B/10 o] — Yes v 120 High slew rate, int. caps, two shuldown modes

MAX246 +5 8/10 4] — Yes v 120 High slew eale, inl. caps. three shuldown modes

MAXZ247 +5 8/9 a — Yes v 120 High siew rate, inl. caps, nine operaling modoes

MAX248 +5 amB 4 1.0 Yes v 120 High slew rate. selective half-chip enables

MAX249 +5 610 4 10 Yes v 120 Avaitable in quad flatpack package

MMAXIMN Maxim integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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+5V-Powered, Multichannel RS-232

- -
Drivers/Receivers
+5Y INPUT [k}
0P VIEW 4tk
¢
: L = 16
e 1] 16] vee c1—E_1 Clv fsv‘:gcnov R
v [Z] [i5) Gno "E—: C1- YOLTAGE DOUBLER
c2 ; -0V
-3} anasaan ful Mea czg {::e+ voernet wnen VL c4
e [4] Mz i) P

MAX232
o {s]  macsa  [iz] Mo

v- [ [11] Tiw

T2ou [7 o) 12 TILCMOS RS-232
OU‘E E N HPUTS OUTPUTS
Raw 8] 3] R2qun
DIP/SO
CAPRCTTANCE (4F) TILICMDS ka2 fe-22 )
BEVICE  ©1 G2 C3 G4 G5 atlet T = oo |8
MAX220 0047 033 033 033 033 2 L
(MAX232 1610 10 10 0 ] Sk
MAX2328 0101 0. 0101
oo =
118

Figure 5. MAX220/MAX232/MAX232A Pin Configuration and Typical Operating Circuit

TOP VIEW +SVINPUT €3 001 CAPACITORS = 0.1y
* '_) +
cs
— 17
2 vee 3
_ I _ P LTSN TR b
- (NCYEN [T 20] SHON ~41¢1- VOLTAGE DOUBLER
_1I. . 5
(NG) EN [ 18] SHDN cts 2] 19} vec FAt agvtoav vl Y
£2 ] [#3 "L
“T=2] C2- YOLTAGE INVERTER c4
ot [2] 7] Vee v 3] 1] 6ND T
. sy
v E El GND & E AN 1__7] Flour 40;&.0 (EXCEPT MAX220)
] madam fslton  on[s] Mg 16] w.C. 12 15
-2
o ﬂﬁ% ] Ao e [&] ] A TILCMOS RS-232
PTM
c2- 5] [13] Atqur v-[7] i) Ao NRUTS | {EXCEPT MAXZ20) , [oururs
V- E E Tin T2our E E N.C.
T2our 3] [11] T2 Ren 3] [12] Thw 1| rigur AU {14
R2 A2
n(o] 10] R 2o o I LT — s 5202
OUTPYTS 5. INPUTS
DIPISO SSoP ~10] 2oyt = rmfo
1)[N.C}EN Y 512
{ ) ARE FOR MAXZ22 ONLY. 5 gow |l
PN NUMBERS IN TYPICAL OPERATING CIRCUIT ARE FOR DIP/SO PACKAGES ONLY. GEE%

Figure 6. MAX222/MAX 242 Pin Configurations and Typical Operating Circuit

NAXIMN 7

6PZXVIN-OCCXVIN



	1  Title Page
	2  Abstracts
	3  Contents
	4  Lists of Illustrative
	5.1 Chapter 1
	5.2 Chapter 2
	Chapter 2-1.tif
	Chapter 2-2.tif

	5.3 Chapter 3
	Chapter 3-1.tif
	Chapter 3-2.tif

	5.4 Chapter 4
	5.5 Chapter 5
	6 Bibliography
	7 Appendix
	Appendix 1-1.tif
	Appendix 1-2.tif
	Appendix 1-3.tif
	Appendix 1-4.tif




