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Abstract

This project concerns about IC Rabbit and data transmission via computer
network to control the electric devices. This project consists of three parts. The first
part is controlling the electric device ,showing the infrared sensor’s status and
temperature’s status. All of them we use IC Rabbit to central processing .The
second part is computer control which interface with serial port. The third part is
controlling the ¢lectric devices and show sensor’s status via internet by program

Web Browser.
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4.4.1 MU 1znoUNANYBY RCM 3720

® Power Connection
&2 Connector 3 1 ﬁgﬂ%’ﬁﬁwﬁuunﬁadmi’hﬁu HHAITIUNAIY (Power
Supply) awanimioud 'Iﬂumﬁag:'imﬁgmawwzﬁmi’fﬁuﬂsnﬁuax
VINAT99EARUDC input Adelsi 1dJae Taoi mendloutlas (AC) vziiheader

1 1A A e row o
Aeagieansafiaziihildesy connector 13

T

] v L4
l¥naszuiledmdon)asildiuaisegh 7.5-15 vDC # 200mA iy

J

@ Ll Y 3 .3 3
mwxm‘lmwsﬂsamiaﬂuaﬂﬂﬂmmamu'lﬂ

@ Linear Power Supply
dl.v 1= 1 1 of J @
Tyad DC At lisimsulasmazaadhduninuos POWER IN Faaziflududn

Tnseassduuilaaily s Thad

® Power LED

¥a0A power LED 2z 1uiilodinsneuurasnie inun Prototyping Board

® Reset Switch
luddadedans Unaudradafillaozgnaod Inuasaiue RESET_IN

194 RCM3720 n13naadagazilumsfii 1y hardware Si¥asg Uy

® 1/O Switches and LEDs
@ oA 1w o - - v ¥ o
uddadesinsaesds Undudradamilaszgndedniuy PF4 uaz PB7
404 TugaRCM3720 unzonezsm 1&ifludunyn Tasmsldanumudiedad
T
LED 2 fgnaedfiuul PF6 waz PF7 vedluga RCM3720 uagennazdy

= o 3! W u
paMAAIDUDINHN IAun15 149 14YDIATIE1 (sample)
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@ Prototyping Area

..: ~ o o = L o =3 3 ¥ 2

AunvesuedaTasialisziigvesuoiad Miun1sAnA11995A149 ¥9
[ < = Y-

uvaaield +5 v uaz asmdwdiunuieauseuiuveueia TN

o a o ¢ a4 1 3

&35 gunsal surface-mount (lunesativedl sMT eguuuaiafieduuuaz

vouTuunesA) udaz SMT wzgnarnenugiignesnuuldldiy 30 AWG

- T .
solid wire ¥78 wire-wrap wire

® Module Extension Headers

& 4
1AUB3U1 (pin) U84 TURARCM3720 v gnad19diudniyndi header 12 {1%
musanumodn g Tasnssfuginongfueguuueia 1131 2 X 20 header

0.1 pitch yTnHezrdnd 18
® RS-232

W MAX232 RS-232 swtsoidien Idezaed Uin3ous @ufuilazy 0.1
51 Sudlufiaednaredh i daeens i e mued199s RS-232) Iu RS-232
MaiTAlHLR R Serial port C 1Ay D 7 header J3 Yulio$AYDs RCM3720 A2
2 X 5 header 0.1 pitch amsnilfadsd 13 e ldfndefumuniiia fui
15§14 neUlANeTOYNIU DB-9 3-wire serial ports §11IU 2 A UAY 5-

wire RS-232 serial port 92047 header J3

©® Backup Battery

2032 lithium-ion HUAIADTS 3.0 V, 220 mAh Wunumaoiidisesdmin

RCM3720 SRAM uaz 3a nil aden

4.4.2 Power Supply
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PROGRAM CODE

#class auto

#define CINBUFSIZE 15
#define COUTBUFSIZE 15
#idefine maxs 4

#define TCPCONFIG 1

#define TCP_BUF_SIZE 2048

#define HTTP._ MAXSERVERS 2
#define MAX_TCP_SOCKET BUFFERS 2

#define REDIRECTTO  "http://" REDIRECTHOST "/index.shtml"

#define REDIRECTHOST _PRIMARY STATIC IP
#memmap xmem

#use "dcrtep.lib”

#use "http.hb"

#xﬁnport "samples/rem3700/tcpip/pages/yeel-TEMP.him" index_html

#ximport "samples/rem3700/tcpip/pages/rabbitl.gif” rabbit]l gif
#ximport "samples/rem3700/tcpip/pages/ledon.gif” ledon_gif
#ximport "samples/rem3700/tcpip/pages/ledoft. gif" ledoff gif

#ximport "samples/rcm3700/tcpip/pages/button. gif" button_gif
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#ximport "samples/rem3700/tcpip/pages/showsrc.shtml"  showsrc_shtml

#ximport "samples/rem3700/tcpip/browseled.c” browseled_c

SSPEC MIMETABLE START
SSPEC_MIME FUNC(".shtml", "text/htm]", shtml_handler),
SSPEC_MIME(" html", "text/htmi")},
SSPEC MIME(".gif", "image/gif"),
SSPEC_MIMEC(" cgi", "")
SSPEC MIMETABLE END

char led1[15];
char led2[15];
char led3{15];
char ledd[15];
char show1[10];
char show2[10];
char show3[10];
char ser[10];

/‘i**t**************OPEN/CLOSE LIGHT 1 FROM WEB****************/

int led1toggle(HttpState* state)
{
int a,b;
a=0;
b=1;
if (stremp(led 1,"ledon.gif")==0)
{
strcpy(led1,"ledofT.gif");
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BitWrPortl{PBDR, &PBDRShadow, a, 2);
}

else
{
strepy(led1,"ledon.gif");
BitWrPortl(PBDR, &PBDR Shadow, b, 2);
}

if (stremp(ledl,"ledon.gif")==0)
if (stremp(led3,"ledon.gif" )==0)
if (stremp(led2,"ledon.gif" )==0)
strepy(ledd,"ledon.gif");
else
strepy(led4,"ledoff.gif");
else
strepy(ledd,"ledoff.gif");
else

strepy(led4,"tedoff.gif");

cgi_redirectto(state, REDIRECTTO);

return 0

/****tt************OPEN/CLOSE LIGHT 2 FROM WEB****************/

int led2toggle(HttpState* state)
{

int a,b;
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a=0;

b=1;

if (stremp(led2,"ledon.gif" )==0)
{
strepy(led2,"ledofT.gif");
BitWtPortl(PBDR, &PBDRShadow, a, 3);

}

else
{
strepy(led2,"ledon.gif");
BitWrPortl(PBDR, &PBDRShadow, b, 3);
h

if (stremp(led1,"ledon.gif")==0)
if (stremp(led3,"ledon.gif"==0)
if (stremp(led2,"ledon.gif")==0)
strepy(ledd,"ledon.gif™);
else
strepy(ledd,"ledoft.gif");
| else
strepy(ledd,"ledoff.gif");
else

strepy(led4,"ledofT.gif");

cgi_redirectto(state, REDIRECTTO);

return 0;

ll'*****#********##***OPEN,I’CLOSE LIGHT 3 FROM WEB********#****HI.**/
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int led3toggle(HttpState* state)

{

int a,b;
a=0;
b=1;

if (stremp(led3,"ledon.gif" }==0)

else

{
strepy(led3,"ledoff.gif'");
BitWrPortl(PBDR, &PBDRShadow, a, 4);

}

{
strepy(led3,"ledon.gif™);
BitWrPoril(PBDR, &PBDRShadow, b, 4);

}

if (strcmp(led1,"ledon.gif")=—=0)
if (strcemp(led3,"ledon.gif" }==0)
if (stremp(led2, "ledon.gif" }==0)
strepy(led4,"ledon.gif");
else
strepy(ledd,"ledofT. gif");
else
strepy(ledd,"ledoff. gif");
else

strepy(led4,"ledoff.gif");

cgi_redirectto(state, REDIRECTTO),
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return 0;

j*#**#t*******#**OPEN/CLOSE ALL LIGHT FROM WEB**tt***tt****t*t./

int led4toggle(HttpState* state)
{

int a,b;

a=0;

b=1,

if (stremp(led4,"tedon.gif" }==0)
{
strepy(ledd,"ledofT.gif");
BitWrPortl(PBDR, &PBDRShadow, a, 2);
BitWrPortl(PBDR, &PBDRShadow, a, 3);
BitWrPortI(PBDR, &PBDR Shadow, a, 4);
strepy(ledl,"ledoff.gif");
strepy(led2,"ledoff.gif");
strepy(led3,"ledofT.gif");
}

else
{
strepy(led4,"ledon.gif");
BitWrPortl(PBDR, &PBDRShadow, b, 2);
BitWrPortl(PBDR, & PBDRShadow, b, 3);
BitWrPortl(PBDR, &PBDRShadow, b, 4);
strcpy(ledl,"ledon.gif");
strepy(led2,"ledon.gif");
strepy(led3,"ledon.gif");
}
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cgi_redirectto(state, REDIRECTTO);

return 0;

/***************t***** CHANGE CODEC TO HTML*******************/

SSPEC RESOURCETABLE_START
SSPEC_RESOURCE_XMEMFILE("/", index_html),
SSPEC_RESOURCE_XMEMFILE("/index.shtml”, index_html),
SSPEC_RESOURCE XMEMFILE("/showsrc.shtml", showsrc_shtml),
SSPEC_RESOURCE XMEMFILE("/rabbitl.gif", rabbitl_gif),
SSPEC_RESOURCE XMEMFILE("/ledon.gif", ledon_gif),
SSPEC_RESOURCE_XMEMFILE("/ledoff.gif", ledoff_gif),
SSPEC_RESOURCE_XMEMFILE("/button.gif", button_gif),
SSPEC_RESOURCE_XMEMFILE("browseled.c", browseled _c),
SSPEC_RESOURCE ROOTVAR("led1", ledl, PTRI6, "%s"),
SSPEC_RESOURCE_ROOTVAR("led2", led2, PTRI6, "%s"),
SSPEC_RESOURCE ROOTVAR("led3", led3, PTR16, "%s"),
SSPEC_RESOURCE ROOTVAR("led4", led4, PTR16, "%s"),
SSPEC_RESOURCE _FUNCTION("/ledltog.cgi", led1toggle),
SSPEC_RESOURCE_FUNCTION("/led2tog.cgi", led2toggle),
SSPEC_RESOURCE_FUNCTION("/led3tog.cgi", led3toggle),
SSPEC_RESOURCE_FUNCTION("/led4tog.cgi”, led4toggle),

SSPEC RESOURCE_ROOTVAR("showl", &showl, PTR16, "%s"),
SSPEC_RESOURCE_ROOTVAR("show2", &show2, PTR16, "%s"),
SSPEC_RESOURCE _ROOTVAR("show3", &show3, PTR16, "%s"),
SSPEC_RESOURCE_ROOTVAR("ser", &ser, PTR16, "%s"),

SSPEC_RESOURCETABLE END
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/*******#**#**#***SHOW DOORS STATUS*********************#******[

void input()
{
if (BitRdPortI(PADR, 0))
/ishow1 = "open" ;
strepy(show1,"open™);
else
//showl = "close" ;

strepy(showl1,"close");

if (BitRdPortI(PADR, 1))
/fshow?2 = "close" ;
strepy(show2," close ");
else
//show2 = "open” ;

strepy(show2,” open ");

if (BitRdPortI(PADR, 2))
//show3 =" close " ;
strepy(show3,” close ");
else
//show3 ="open" ;

strepy(show3,” open ");
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/***t*t*tt*t*****t**t*******MAIN PROGRAM**********t**#t#**t‘f

main()
{
int getOk,bb ;

char tempe[maxs + 1];
brdInit();

strepy(ser,” ");
strepy(ledl,"ledoff.gif");
strepy(led2,"ledon.gif");
strepy(led3,"ledon.gif");
strepy(ledd,"ledoff.gif");
input();

sock_init();

http_init();
tcp_reserveport(80);
serCopen(9600);
getOk=0;

bb=0;

while (1)
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cosfate
{
wid getOk = cof serCgets(tempc, maxs, 3000);
if (getOK)

{
strcat(tempe,” C") ;

strepy(ser,tempc);
}

costate
{
input();
http_handler();
b

}
serCclose();

#nodebug

Aok kR kR LITMNI, CODE***********#*t#********

<IDOCTYPE HTML PUBLIC "-//W3C//DTD W3 HTML/EN">
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<HTML>
<HEAD>
<TITLE>test RABBIT</TITLE>
<style type="text/css">
<t--
body,td,th {
font-family: Courier New, Courier, mono;
}
body {
background-image: url();
background-color: #FTTFFF;
}
style9 {color: #FFFFFF}
stylel0 {
color; #003366;
font-weight: bold;
font-size: 24px;
font-family: "Times New Roman", Times, serif;
H
stylel1 {color: #993300}
style13 {
color: #FFFFFF;
font-weight: bold;
font-family: Verdana, Arial, Helvetica, sans-serif;
H
style16 {color: #FF0000}
style21 {color: #660099; font-weight. bold; font-size: 24px; font-family: "Times New Roman",
Times, serif; }
style23 {color: #CC0066; font-weight: bold; font-size: 24px; font-family: "Times New Roman”,

Times, serif; }
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.style25 {color: #FFFFFF; font-weight: bold; font-family: Verdana, Arial, Helvetica, sans-serif;
font-size: 18px; }
style27 {
font-size: 36px;
font-weight: bold;
font-family: "Times New Roman", Times, serif;
color: #FFFFFF;
}

-

</style><meta http-equiv="Content-Type" content="text/html; charset=iso-8859-1"></HEAD>

<BODY topmargin="0" leftmargin="0" marginwidth="0" marginheight="0" link="#009966"
vlink="#FFCC00" alink="#006666"

onLoad=window.setTimeout("location.href="index.shtml"", 10000 }>

<!--img SRC="rabbitl.gif"-->
<div align="center">
<table width="780" border="2" cellspacing="0" cellpadding="0">
<tr>
<td height="85" bgcolor="#F9AA06"><div align="center">
<p class="style27">Controling the Electric devices </p>
</div></td>
<ftr>
</table>
<table width="780" border="0" cellpadding="0" cellspacing="0" background="bg.gif">
<{r>
<td> <div align="center">
</div>
<table width="100%" border="0" cellspacing="0" cellpadding="0">

<>
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<td>&nbsp;</td>
<td><TABLE width="299" BORDER="0" CELLPADDING="1" CELLSPACING="2">
<TR>
<TD>
<div align="center"><img SRC="<!--#echo var="led1"-->"> </div></TD>
<TD>
<div align="center"><img SRC="<!--#echo var="led2"-->"> </div></TD>
<TD>
<div align="center"><img SRC="<I--#fecho var="led3"-->"> </div></TD>
</TR>
<TR>
<TD>
<div align="center"><A HREF="/ledltog.cgi"> <img SRC="button.gif"> </A>
</div></TD>
<TD=>
<div align="center"><A HREF="/led2tog.cgi"> <img SRC="button.gif"> </A>
</div></TD>
<TD>
<div align="center"><A HREF="/led3tog.cgi"> <img SRC="button.gif"> </A>
</div></TD>
</TR>
</TABLE></td>
<td>&nbsp;</td>
<td><TABLE width="135" BORDER="0" CELLPADDING="1" CELLSPACING="2">
<TR>
<TD width="144">
<div align="center"><img src="<!--#echo var="led4"-->"> </div></TD>
</TR>
<TR>

<TD>
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<div align="center"><A HREF="/led4tog.cgi"> <img src="button.gif"> </A>
</div></TD>
</TR>
</TABLE></td>
<td>&nbsp;</td>
</tr>
<tr>
<td width="17%">&nbsp;</td>
<td width="38%"><table width="100%" border="2" cellspacing="0" cellpadding="0">
<tr>
<td bgcolor="#003366"><div align="center" class="style9">Lightl</div></td>
<td bgcolor="#003366"><div align="center" class="style9">Light2</div></td>
<td bgcolor="#003366"><div align="center" class="style9">Light3</div></td>
</r>
</table></td>
<td width="21%">&nbsp;</td>
<td width="14%" bgcolor="#FFFFF7"><div align="center" class="style9">
<table width="100%" border="2" cellspacing="0" cellpadding="0">
<tr>
<td bgeolo="#003366"><div align="center"><span class="style9">All Lights
</span></div></td>
</tr>
</table>
</div></td>
<td width="10%"><p>&nbsp;</p></td>
<fte>
<tr>
<td height="18" colspan="5">&nbsp;</td>
<ftr>

<ftable>
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<table width="780" border="0" cellspacing="0" cellpadding="0">
<tr>
<td width="5%" height="234">&nbsp;</td>
<td width="49%"><p>&nbsp;</p>
<p><span class="style23">Show door status</span></p>
<table width="91%" border="0" cellspacing="0" cellpadding="0">
<tr>
<td width="44%" height="63"><div align="center">
<p class="stylel 1"><span class="style10">Door1:</span></p>
<p class="style11">&nbsp;</p>
</div></td>
<td width="56%"><p class="style2 1 "><!--#echo var="show1"-->&nbsp;</p>
<p>&nbsp;</p></itd>
</tr>
<tr>
<td><div align="center">
<p class="style10">Door2:</p>
<p>&nbsp,</p>
</div></td>
<td><p class="stylel6"><span class="style21">&nbsp;<!--#echo var="show2"--
></span></p>
<p>&nbsp;</p></td>
<ft>
<tr>
<(d height="63"><div align="center">
<p class="style11"><span class="style10">Door3:</span></p>
<p>&nbsp;</p>
</div></td>
<td><p class="style16"><span class="style21"><!--#echo var="show3"--

>&nbsp;</span></p>
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<p>&nbsp;</p></td>
</tr>
</table></td>
<td width="40%"><table width="89%" border="2" cellpadding="0" cellspacing="0">
<tr>
<td  width="33%"  height="66"  bgcolor="#A65300"><div  align="center"
class="style13"><span class="style25">Temperature:</span></div></td>
<td width="67%"><table width="95%" border="0" cellspacing="0" cellpadding="0">
<tr>
<td width="84%"><span class="style10">&nbsp;
<!--#echo var="ser"-->
</span></td>
<td width="8%"><span
class="style10">&#3661;&#3661;&#3661;&#3661;</span></td>
<td width="8%">&nbsp;</td>
<ftr>
</table></td>
<ftr>
</table> <p>&nbsp;</p></td>
<td width="6%">&nbsp;</td>
<>
</table>
<p align="center">&nbsp;</p>
</td>
<ftr>
</table>
</div>
</BODY>
</HTML>
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*R kKRR KRR KRR KRR £ X Prooram temperature"‘**"‘*************************

#include<reg51.h>

shit e = P36,

shit rs = P37,

#include<intrins.h>

sbit latch = P14,

sbit onewire = P27,

bit ans;

code unsigned char *ptrl = "DS1820 Read..";
code unsigned char *ptr2 = "Temp: .c";

unsigned char temp = Qtemp_1=0,temp_h = 0,half = 0;
memory

unsigned inti; // Counter for delay time (for 1-wire bus)

unsigned charj;

/**************************************#**#**#****#**#*#*t#*********/

void delay(int tick)

{
unsigned int i j;
for(i=0;i<tick;i++)
for(j=0;j<250;5++);

}

void led command(unsigned char com)

{
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-

PO = com;
delay(10);
}
void led_text(unsigned char text)
{
rs=1;
ce=1;
PO = text;
delay(10);
e=0;
delay(10);
}
void led_clear()
{
led command(0x01};
}
void led_jumporigin()
{
led_command(0x02);
}
void led_iit()
delay(250);
delay(250);
led_command(0x38);
led_command(0x0C);
lcd_command(0x01);
}

/* ##*#******Function 1"W11'e Start COIIditiOﬂ *******#**#*t***t*tt/

void ds1820 reset()
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{
onewire = 0;
for(i=0;i<100;i++) _nop_();
{while(i>0) i--; ==> 8 machine cycle}
onewire = 1;
for(i=0;i<2;i++) _nop _();

}

preswwuers Function Check 1-wire acknowledge *#**#*#5sxxussnins/
void ds1820 _ans(void)
{
ans = 0;
while(onewire);
while(~onewire);
for(i=0;i<2;i++) nop ();
1
/************ Fuﬂctioﬂ Read data 1 time bit **********************/
bit readbit (void)
{
bit dat;
onewire = 0;
_nop_(%
_nop_(};
onewire = 1;
_nop_ (%
_nop_()
_nop_(}
_nop_();
dat = onewire;
for(i=0;i<8;i++) nop_();

return(dat);
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}

je**xkxex Fyunction Read data 1 byte(Temperature) **##¥* s skkakrris/
unsigned char ds1820_read(}
{
unsigned char i,j,dat;
dat=0; .
for(i=0:i<g;i++)
{
j = readbit();
dat = (j<<7)|(dat>>1);
}
return{dat);

/****** Fuﬂction erte data to l‘WiI'e bus **t******t*t*tt*******tlj
void ds1820 write{unsigned char com)
{

unsigned char j;

bit send;

for(j=0;j<8;j++)

{

send = com & 0x01;

com = com>>1;

if(send)

{
onewire = (;
_nop_();
_nop_(;
_nop_();

_nop_():
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onewire = |;

for(i=0;i<8:i++) nop (;

else

onewire = 0;
for(i=0;i<8;i++) nop_();
onewire = 1;

_nop_0);

_nop_0;

_nop_0;

_nop_(}

feewexk Fynction Delay during convert Temperaturg *¥¥ ¥ %% ekkkackhdior/

void delay_convert(unsigned int count)

{
do
{
counf--;
}while(count>0);
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/‘t**************t****t*** Main 100p **t*tt*t********t**t***/

void main()

{

unsigned char j;

TMOD = 0x21;
SCON = 0x50;
TH1 = 0xFD;
TL1 = 0xFDy
TF1=0;
TI=0;
TR1=1;

PO = 0x00;
latch =0;
led init();

led jumporigin();

led command(0x80);

for(j=0:j<13;j+4+)
lod_text(*(ptr1+));

led_jumporigin();
lcd command(0xC0);
for(j=0;j<11;j++)
led_text(*(ptr2+j));
while(1)
{

lcd_command(0xC6);

ds1820 reset();



ds1820 ans();
ds1820_write(0xCC);
ds1820 write{0x44);
delay_convert(50000);

ds1820 reset();

ds1820 ans();

ds1820 write(0xCC);

ds1820 write(0xBE);
temp = ds1820_read();
half = temp & 0x01;
ifthalf)

half = 0x35;

else half = 0x30;

temp = temp>>1;

temp_h = (temp/10)|0x30;
temp_1 = (temp%10)|0x30;

SBUF = temp _h;
while(~TI);
TI=0;

SBUF = temp [;
while{~TT);
TI=0;

SBUF = 0xZe;
while(~TT);
TI=0;

73
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SBUF = half;
while(~TI);

TI=0;

* Send Thermal to 1.CD display
led_text(temp h);

led_text(temp 1);

led_jumporigin();

led command(0xC9);
led_text(half);

/*

*
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Rabbit 3000 Microprocessor

Low EMI, High Performance

Semicouduilor

The new Rabbit 30008. is a high-performance, low-EMI microprocessor dasigned specifically for embedded control, communications, and Ethemet
connectivity. The 8-bit Rabbit 3000 outperforms most 16-bit processors without losing the efficiency of an B-bit architécture. Extensive integrated
featuras and gluetess architecture facilitate rapid hardware design, while a C-friendly instruction set promotas efficient development of even the most
complex applications.

The Rabbit 3000 is fast, running at up to 55.5 MHz, with compact code and direct software support for 1 MB of code/data spacs. Typically operating
at 3.3 V (with 5 V tolerant O), the Rahbit 3000 boasts 6 serial ports with DA, 56+ digital 1/0, quadrature decoder, PYWM outputs, and pulse capture
and measurement capabilities. It also features a battery-backable real-time dlock, glueless memory and IfO interfacing, and ultra-low power modes,
4 levels of interrupt priority allow fast response to reeHime events. its compact instruction sel and high clock speeds give the Rabbit 3000
excaptionally fast math, logic, and IfO performance.

Rabbit 3000 Features

The Rabbit 3000 has several powerfu] design features that practically eliminate
EMI problems {typically <10 dB pVim @ 3 m}, which is essential for OEMs that
need to pess CE and regulatory RF emissions tests. The amplitude of EM
radiation is reduced by up to 25 dB pV by the intemal spectrum spreader,
gated clocks to prevent unnecessary clocking of unused registers, end
separate power pins for the processor cors and 1O, An auxiliary 1/O bus can
be used by designers to enable separate busss for VO and memory or to fimit
memory bus loading to reduce EMI and ground bounce problems when
interfacing extemna! peripherals to the processor. The auxiliary /O bus
accomplishes this by miroring the Rabbit's data bus on Port A and uses Port B
to provide the processor's 6 least significant address lines for interfacing with
external peripherals.

The high-performence instruction set offers bolh greater efficiency and
execution speed of compiler-generated C code. Instructions include numerous
single-byte opcodes that execute in two clock cycles, 16-bit loads and stores,
16-bit logical and arithmetic opesations, 16 x 16 multiply (executes In 12
clocks), long jumps and retums for accessing a full megabyte of memory, and
one byle prefixes to tum memory access instructions into intemal and extemal
WO instructions.

The Rabbit 3000 requires no external memory driver or inferface-iogic. Its 20-bit address bus, 8-bit data bus, 3 chip select lines, 2 output-enable
lines, and 2 write-enable fines can be directly interfaced with up to 6 Flash/SRAM devices. Up to 1 MB of memory can be accessed directly via the
Dynamic C development software, and up to 6 MB can be interfaced with additional software development. A built-in slave port allows the Rabbit
3000 to be used as master or slave in multi-processor systems, permitting separate tasks to be assigned to dedicated processors. An 8-ine data
port and 5 control signets simplify the exchange of data between devices. A remote cold boot enables startup and programming via a serial or the

slava port.

The Rabbit 3000 features seven 8-bit parallet ports, yielding a total of 56 digital #f0. Six CMOS-compafible sarial ports are available, All 6 are
configureble as asynchronous (also as irDA), while 4 are configurable as clocked serial (SPI) and 2 as SDLC/HOLC. The Rabbit 3000 also offers
alismate /O functions. Pulse capture and measurement-2 input capture channels each have a 16-bit counter, clocked by the output of an intemal
timer. These channels can be used for a variety of functions, such as pulse width measurement or serial baud-rate detection. 2 quadrature decoder
chaninels each have 2 inputs, as well as en 8-bit up-down counter. Each channel provides a direct interface io optica! encoder units. 4 independent
PWM outputs, each based on a 1024 pulse frame, ara driven by the output of a programmabe intemal timer. The PWM outputs can be filtered to
create a 10-bit DVA converter or used to directty drive devices such as motors or solenoids.

www.rabbitsemiconductor.com
21712005



Programming the Rabbit 3000

The Rabbit 3000 is programmed using the industry-proven Dynamic C® software development system-an integrated C compiler, editor, loader, and
debugger created specificatly for Rabbit-based systems. Developing software with Dynamic C is easy. Users can write, compile, and test both C and
Assembly code without leaving the Dynamic G development environment, and no costly in-circuit emufators are required. Fuli TCP/IP stack with
source code is provided royalty free in Dynamic C and with our Davelopment Kits. TCP/IP support includes PPP and SNMP, socket-evel TCP and
UDP, FTR, TFTP, HTTP {w/ 85! and CGI), DHCP, SMTP, POP3, and PING.

ions

Package Size 16x16x 1.5mm 10x10x1.2mm
Operating Voltage 1.8 -3.6 VDC (5 V folerant)
Operating Current ZmAMHz @ 3.3V
Operating Temp. -55°C 1o +85°C
Maximum Clock Speed 55.5 MHz
Digital I/0 56+ (aranged in seven 8-bit ports)
Serial Ports 6 CMOS-compatible
Baud Rate Clock spesd/B max asynchronous
Address Bus 20-bit
Data Bus B-bit
_Timers Ten 8-bit and one 10-bit with 2 match registers
Real-Time Clock Yes, battery backable
RTC Oscliiator Circuitry External
ﬁ:::ggzgervisor : Yes
Clock Modes x, 2%, /2, {3, /4, 16, /18
Power Down Hodes Ut Slapy (16,6, 2 )
Auxillary /0 Bus 8 data, 6 address lines |

www.rabbitsemiconductor.com
2/17/2005



1.1 Features and Specifications Rabbit 3000

+ 128-pin LQFP package. Operating voltage 1.8 V 10 3.6 V. Clock speed
to 54+ MHz. All specifications are given for both industrial and
commercial temperature and voltage ranges. Rabbit microprocessors
are low-cost.

o Industrial specifications are for 3.3 V £10% and a temperature range
from -40°C to +85°C. Modified commercial specifications are for a
voltage variation of 5% and a temperature range from -40°C to 70°C.

« 1-megabyte code-data space allows C programs with 50,000+ lines of
code. The extended Z80-style instruction set is C-friendly, with short
and fast opcodes for the most important C operations.

« TFour levels of interrupt priority make a fast interrupt response practical
for critical applications., The maximum time to the first instruction of
an interrupt routine is about 0.5 us at a clock speed of 50 MHz.

» Access to /O devices is accomplished by using memory access
instructions with an /O prefix. Access to /O devices is thus faster and
easier compared to processors with a distinct and narrow 1/0
instruction set. As an option the auxiliary I/O bus can be enabled to use
separate pins for address and data, allowing the /O bus to have a
greater physical extent with less EMI and less conflict with the
requirements of the fast memory bus.(Further described below.)

+ Hardware design is simple, Up to six static memory chips (such as
RAM and flash memory) connect directly to the microprocessor with
no glue logic. A memory-access time of 55 ns suffices to support up to
a 30 MHz clock with no wait states; with a 30 ns memory-access time,
a clock speed of up to 50 MHz is possible with no wait states, Most /O
devices may be connected without glue logic.

» The memory read cycle is two clocks long. The write cycle is 3 clocks
long. A clean memory and /O cycle completely avoid the possibility
of bus fights. Peripheral I/O devices can usually be interfaced in a
glueless fashion using the common /IORD and /IOWR strobes in
addition to the user-configurable IO strobes on Parallel Port E. The
Parallel Port E pins can be configured as I/O read, write, read/write, or
chip select when they are used as I/O strobes.

« EMI reduction features reduce EMI levels by as much as 25 dB
compared to other similar microprocessors. Separate power pins for the
on-chip I/O buffers prevent high-frequency noise generated in the
processor core from propagating to the signal output pins. A built-in
clock spectrum spreader reduces electromagnetic interference and
facilitates passing EMI tests to prove compliance with government
regulatory requirements. As a consequence, the designer of a Rabbit-
3000-based system can be assured of passing FCC or CE EMI tests as
long as minimal design precautions are followed.

« The Rabbit may be cold-booted via a serial port or the paralle] access
slave port. This means that flash program memory may be soldered in
unprogrammed, and can be reprogrammed at any time without any
assumption of an existing program or BIOS. A Rabbit that is slaved to
a master processor can operate entirely with volatile RAM, depending
on the master for a cold program boot.



There are 56 parallel I/O lines (shared with serial ports). Some IO
lines are timer synchronized, which permits precisely timed edges and
pulses to be generated under combined hardware and software control.
Pulse-width modulation outputs are implemented in addition to the
timer-synchronization feature (see below).

Four pulse width modulated (PWM) outputs are implemented by
special hardware. The repetition frequency and the duty cycle can be
varied over a wide range. The resolution of the duty cycle is 1 part in
1024.

There are six serial ports. All six senial ports can operate
asynchronously in a variety of commonly used operating modes. Four
of the six ports (designated A, B, C, D) support clocked serial
communications suitable for interfacing with "SP1" devices and
various similar devices such as A/D converters and memories that use
a clocked serial protocol. Two of the ports, E and F, support
HDLC/SDLC synchronous communication. These ports have a 4-byte
FIFO and can operate at a high data rate. Ports E and F also have a
digital phase-locked loop for clock recovery, and support popular data-
encoding methods. High data rates are supported by all six serial ports.
The asynchronous ports also support the Sth bit network scheme as
well as infrared transmission using the IRDA protocol. The IRDA
protocol is also supported in SDLC format by the two ports that
support SDLC.

A slave port allows the Rabbit to be used as an intelligent peripheral
device slaved to a master processor. The 8-bit slave port has six 8-bit
registers, 3 for each direction of communication. Independent strobes
and interrupts are used to control the slave port in both directions. Only
a Rabbit and a RAM chip are needed to construct a complete slave
system, if the clock and reset control are shared with the master
processor

There is an option to enable an auxiliary I/O bus that is separate from
the memory bus. The auxiliary /O bus toggles only on I/O
instructions. It reduces EMI and speeds the operation of the memory
bus, which only has to connect to memory chips when the auxiliary I/O
bus is used to connect I/O devices. This important feature makes
memory design easy and allows a more relaxed approach to interfacing
I/O devices.

The built-in battery-backable time/date clock uses an external 32.768
kHz crystal oscillator. The suggested model circuit for the external
oscillator utilizes a single "tiny logic" active component. The time/date
clock can be used to provide periodic interrupts every 488 ps, Typical
battery current consumption is about 3 pA.

Numerous timers and counters can be used to generate interrupts, baud
rate clocks, and timing for pulse generation.

Two input-capture channels can be used to measure the width of pulses
or to record the times at which a series of events take place. Each
capture channel has a 16-bit counter and can take input from one or
two pins selected from any of 16 pins.



e Two quadrature decoder units accept input from incremental optical
shaft encoders. These units can be used to track the motion of a
rotating shaft or similar device.

» A built-in clock doubler allows Y4-frequency crystals to be used.

+ The built-in main clock oscillator uses an external crystal or a ceramic
resonator. Typical erystal or resonator frequencies are in the range of
1.8 MHz to 30 MHz. Since precision timing is available from the
separate 32.768 kHz oscillator, a low-cost ceramic resonator with %
percent error is generally satisfactory. The clock can be doubled or
divided down to modify speed and power dynamically. The I/O clock,
which clocks the serial ports, is divided separately so as not to affect
baud rates and timers when the processor clock is divided or
multiplied. For ultra low power operation, the processor clock can be
driven from the separate 32,768 kHz oscillator and the main oscillator
can be powered down. This allows the processor to operate at
approximately between 20 and 100 uA and still execute instructions at
the rate of up to 10,000 instructions per second, The 32.768 kHz clock
can also be divided by 2, 4, 8 or 16 to reduce power. This "sleepy
mode" is 2 powerful alternative to sleep modes of operation used by
other processors.

+ Processor current requirement is approximately 65 mA at 30 MHz and
3.3 V. The current is proportional to voltage and clock speed--at 1.8 V
and 3,84 MHz the current would be about 5 mA, and at 1 MHz the
current is reduced to about 1 mA.

» To allow extreme low power operation there are options to reduce the
duty cycle of memories when running at low clock speeds by only
enabling the chip select for a brief period, long enough to complete a
read. This greatly reduces the power used by flash memory when
operating at low clock speeds.

» The excellent floating-point performance is due to a tightly coded
library and powerful processing capability. For example, a 50 MHz
clock takes 7 ps for a floating add, 7 ps for a multiply, and 20 us for a
square root. In comparison, a 386EX procgssor running with an 8-bit
bus at 25 MHz and using Borland C is about 20 times slower.

s There is a built-in watchdog timer.

+ The standard 10-pin programming port eliminates the need for in-
circuit emulators. A very simple 10-pin connector can be used to
download and debug software using Z-World's Dynamic C and a
simple connection to a PC serial port. The incremental cost of the
programming port is extremely small.

2.1 The Rabbit 8-bit Processor vs. Other Processors

The Rabbit 3000 processor has been designed with the objective of creating practical
systems to solve real world problems in an economical fashion. A cursory comparison
of the Rabbit 3000 compared to other processors with similar capabijlities may miss
certain Rabbit strong points.



» The Rabbit is a processor that can be used to build a system in which
EMI is nearly absent, even at clock frequencies in excess of 40 MHz.
This is due to the split power supply, the clock doubler, the clock
spectrum spreader and the PC board layout advice (or processor core
modules) that we provide. Low EM1 is a huge timesaver for the
designer pressed to meet schedules and pass government EMI tests of
the final product.

+ Execution speed with the Rabbit is usually a pleasant surprise
compared to other processors. This is due to the well-chosen and
compact instruction set partnered with and excellent compiler and
library. We have many benchmarks, comparing the Rabbit to 186, 386,
8051, Z180 and ez80 families of processors that prove the point.

« The Rabbit memory bus is an exceptionally efficient and very clean
design. No external logic is required to support static memory chips.
Battery-backed external memory is supported by built-in functionality.
During reduced-power slow-clock operation the memory duty cycle
can be correspondingly reduced using built-in hardware, resulting in
low power consumption by the memories.

« The Rabbit external bus uses 2 clocks for read cycles and 3 clocks for
write cycles. This has many advantages compared to a single-clock
design, and on closer examination the advantages of the single-clock
system turn out to be mostly chimerical. The advantages include: easy
design to avoid bus fights, clean write cycles with solid data and
address hold times, flexibility to have memory output enable access
times greater than % of the bus cycle, and the ability to use an
asymmetric clock generated by a clock doubler. The supposed
advantage that single-clock systems have of double-speed bus
operation is not possible with real-world memories unless the memory
is backed with fast-cache RAM.

» The Rabbit 3000 operates at 3.6 V or less, but it has 5 V tolerant inputs
and has a second complete bus for I/O operations that is separate from
the memory bus. This second auxiliary bus can be enabled by the
application as a designer option. These features make it easy to design
systems that mix 3 V and 5 V components, and avoid the loading
problems and the EMI problems that result if the memory bus is
extended to connect with many 1O devices.

+ The Rabbit may be remotely programmed, including complete cold-
boot, via a serial link, Ethernet, or even via a network or the Internet
using built in capabilities and/or the RabbitLink ethernet network
accessory device. These capabilities proven and inexpensive to
implement.

» The Rabbit 3000 on-chip peripheral complement is huge compared to
competitive processors.

The Rabbit is an 8-bit processor with an 8-bit external data bus and an 8-bit internal
data bus. Because the Rabbit makes the most of its external 8-bit bus and because it
has a compact instruction set, its performance is as good as many 16-bit processors.

We hesitate to compare the Rabbit to 32-bit processors, but there are undoubtedly
occasions where the user can use a Rabbit instead of a 32-bit processor and save a



vast amount of money. Many Rabbit instructions are 1 byte long. In contrast, the
minimum instruction length on most 32-bit RISC processors is 32 bits.

2.2 Overview of On-Chip Peripherals and Features

The on-chip peripherals were chosen based on our experience as to what types of
peripheral devices are most useful in small embedded systems. The major on-chip
peripherals are the serial ports, system clock, time/date oscillator, parallel 170, slave
port, motion encoders, pulse width modulators, pulse measurement, and timers. These
and other features are described below.

1.2 Summary of Rabbit 3000 Advantages

The glueless architecture makes it is easy to design the hardware
system.

There are a lot of serial ports and they can communicate very fast.
Precision pulse and edge generation is a standard feature.

EMI is at extremely low levels.

Interrupts can have multiple priorities.

Processor speed and power consumption are under program control.
The ultra low power mode can perform computations and execute
logical tests since the processor continues to execute, albeit at 32 kHz
or even as slow as 2 kHz.

The Rabbit may be used to create an intelligent peripheral or a slave
processor. For example, protocol stacks can be off loaded to a Rabbit
slave. The master can be any processor.

The Rabbit can be cold-booted so unprogrammed flash memory can be
soldered in place.

You can write serious software, be it 1,000 or 50,000 lines of C code.
The tools are there and they are low in cost.

1f you know the Z80 or Z180, you know most of the Rabbit.

A simple 10-pin programming interface replaces in-circuit emulators
and PROM programmers.

The battery-backable time/date clock is included.

The standard Rabbit chip is made to industrial temperature and voltage
specifications.

The Rabbit 3000 is backed by extensive software development tools
and libraries, especially in the area of networking and embedded
Internet.

1.3 Differences Rabbit 3000 vs. Rabbit 2000

For the benefit of readers who are familiar with the Rabbit 2000 microprocessor the
Rabbit 3000 is contrasted with the Rabbit 2000 in the tabie below.




: Maximum clock spced 54 MHz 30 MHz

Maxnmum crystal frequency main osclllator (may be 30 MHz

doubled mternally) 32 MHz

[ Y

32 768 kHz crysta! oscdlator Extemal Internal

Maxlmum operatmg voltage : 36V 55 v

Max:mum I/O mput voltage 5 5 V . 5.5 V ;
Current consumpnon 2 mAJMHz @ 33V ‘ 4 mA/MHz @5 V

1

Number of packagc pms 128 100 3

24 x 18 x 3 mm
PQFP

: LQFP
i 10x10x 1.2 mm
=‘ TFBGA

16> 16% 1.5 mm |
. Size of package :

: 0 4 mm (16 mlls) W o

. Spacing between package pins ‘- LQFP 0.65 m;n %2: mils) ;
© 08mmTFBGA | Q |

Scparatc power and ground for I/O buffers (EMI .

Yes

1

1

reductlon) i i No
J
4
3

Rabbn‘. 2000B and i
Rabbit 2000C |
versions. '

Clock Modes 1x, 2x, %’3’ 3, /4, 16, 1x, 2%, /4, /8

_ . Sleepy (32kHz) .
Power Down Modes Ultra-Sleepy i Sleepy (32 kHz)
- (16,8,2kHz) |

3
b
SR, ot e i e - TR, e 4
1

' Short CS (CLK /4 /6 |

| 8) ;
. Self Timed None ,

" Clock Spectrum Spreader (EMI reduction) 1 Yes

. Low Power Memory Control (Chip Select)

. (32,)682kHz) |
Extended memory tlmmg for hlbh freq opcratlon - I - Yes o No
Number of 8-bit O ports ) ) 7 5
Auxl.hary /O Data/Address bus 7. i Yes WU N None
le;e;(;fs;na}p om e . ,,;,J

Scnal ports capablc ot SPUe]ocked senal 4(A,B,C, D) 2 (A B)

" Serial ports capable of SDLC/HDLC j 2(E,F) None

Asynch senal ports wnth support for IrDA p : None

commumcat;ons
Senal ports with support for SDLC/HDLC IrDA i

2 : None
commumcatmns ;

Maxunum asynchronous baud rate clock speedf'B c!ock speed/32

lnput capmre unit : 2 None :



PAO- Input . Not used - Pulled up (core module)
PA7 ; :
PBO . Output CLKB, Serial Flash SCLK J High
: High ;
PBl  Outpul ! CLKA Programming Port (when not driven by |
| CLKA) ;
PR o :
PB6 Output ' Not used High
PB'J' Input Extemal IAS Sw1tch SZ Pulled up (Proto Board) |
PCO Output ' TXD RS-232 Sm,al Port ~ High (set by drivers)
PCI  Input | RXDRS-232 "D | Pulled up (core module) |
PC2 !Output CTXC RS-232 Serial Port | High (set by drivers)
~ PC3 . Jnput L RXC RS-232 ¢ . Pulled up (core module)
ru, o, —— B ‘.‘_.-_ P R S .:
PC4 Output TXB Senal Flash ' Serial Port High (set by drivers) i
PCS_tnput 'RXP Seriel Flash ~~© " Pulled up (core module)
TXA Programming ! ; . . 3
PC6 O utput Port Serial Port - High (when not driven) |
PC7 Input | Port Programming - . Pulled up (core module) |
PDO Output Ethernet RSTDRV Putled up (core module) |
PDI  Input ;Ethemnet BDS (EFSK) ‘ Set by Ethernet
PD2  Input | | Ethernet BD6 (EEDI) . SetbyEthemet |
PD3  Input . Ethemnet BD6 (EEDO) Setby Ethemet
PDS : Qutput iNOt used High
1;%67— Input fNot used Pulled up (core module)

:PI:O—PI:I Output Not used
PEZ Output Ethernf:t AEN

PE3 Input Not used

PE4—PE5 Output Not used

ngh
" ngh (dnven by Ethemet)
B Pulled up (core module) :
. High .



 PEG

. Input . Serial Flash Select

!

" Pulled up (core module)

 PE7
e
’15'#1%
PFZ—PFB

PF4

PFS
PF6
PE7

Output I Not used

Output Not used

]nput Not used

Input Not used

Input Sw1tch Sl

Output Not used

%Output LED DSl
§0utput LED DS2

Low

Pu]led up (core module)

Pulled up (Proto Board) |
High

High

High
High ;

PGO- |
PGI

PG~
PG3

PG4—— !

- PGY

‘ Output Not used

i

High

Input ENot used

Qutput - Not used

P Y
B

Pulled up (core module)

High




2SC1061 NPN EPITAXIAL SILICON TRANSISTOR

LOW FREQUENCY POWER AMPLIFIER

®  Complement to 28A67]

ABSOLUTE MAXIMUM RATINGS (T,=25C)

Characteristic Symbaol Rating Unit
Coliecior-Base Voltage Vepo 50 Y
Collecior-Emitter Voliage Yeeo 50 v
Emiiter-Aase vollage VEDO 7 v
Coliector Current {DC) lo 3 A
Collector Dissipation (Tc=25T) Pc 25 w
Junction Temperature Tj 150 T
Storage Temperature Tstg -50~150 C

ELECTRICAL CHARACTERISTICS (T,=25T)

Characteristic Symbol Test Condition Min Typ Max Unlt
Collector Cutoff Current lceo veep= 50V, 1e=0 100 WA
Emitter Cutoff Current cao Vep=7V, lc=0 100 LA
DBC Current Gain hrEi Vee=4Y, 1o=1A 35 200
Coliecior- Emitter Saturation Voltuge VCE{m) l=3A, [Ie=0JA 1.0 A%
Current Gain Bandwidth Product fr Ve 5V, 1c=0.5A 8 Muz
Wing Shing Computer Components Co., {ILK.)Lid. Tel:(R52)2341 9276  Fax:(§52)2797 8153

Homepage: hupiiswwowingshmg oom E-mail:  wsccld(@hkstar.com



Philips Semiconductors Product specification
(St

PNP general purpose transistors BC556; BC557
- _______
FEATURES PINNING
» Low current (max. 100 mA) PIN DESCRIPTION
» Low voltage (max. 65 V). 1 emitter ’

2 base
APPLICATIONS 3 coliector

« General purpose switching and amplification.

DESCRIPTION s 3
2 .

PNP transistor in a TO-92; SOT54 plastic package. 3 s o

NPN complements: BC546 and BC547. i o= 2

1
MAMRET

Fig.1 Simplified outline {TO-92; SOT54)

and symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134),
SYMBOL PARAMETER CONDITIONS MiIN. MAX. UNST
Veso collector-base voitage open emitter
BC556 - -80 v
BCS57 - -50 Vv
Veeo collector-emitier voltage open base
BCS556 - -85 Vv
BCS557 - —45 v
VeRo emitter-base voltage open collector - =5 Y
e collector current (DC) - -100 mA
lem peak collector current ' - =200 mA
lBM peak base current - —200 mA,
Piot total power dissipation Tame €25°C - 500 mw
Teg storage temperature -85 +150 °C
T; junction temperature - 150 °C
Tamb operating ambient temperature -65 +150 °C

1999 Apr 15 2



Philips Semiconductors

Product specification

PNP general purpose transistors

BCS556; BC557

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rit j-a therma! resistance from junction to ambient note 1 250 KW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
T)= 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
icao collector cut-off current lE=0; Vep=-30V - -1 -15 [nA
[E=0; Ve =-30V,T;=150°C - - —4 RA
leBO emitter cut-off current lc=0Veg = -5V - - -100 |nA
hre DC current gain lc=-2mA; Vce=-bV;
BCS556 see Figs 2, 3and 4 125 - 475
BC557 125 |- 800
BC556A 125 |-~ 250
BRC556B,; BC557B 220 |- 475
BCE57C 420 |- 800
VeEsat collector-emitter saturation Ilg =-10 mA,; Ig = -0.5 mA - ~-60  |-300 {mV
voltage lc = ~100 mA; I = -5 mA - -180 |-650 |mV
VBEsat base-emitter saturation voltage | lc =-10 mA; Iy = -0.5 mA; note 1 - -750 |- mv
fc = -100 mA; Ig = -5 mA, note 1 - -930 |- mV
VEE base-emitter voltage g = ~2 mA,; Veg =-5 V; note 2 -600 |[-650 |-750 |mV
ic=-10mA; Veg = -5V, note 2 - - -820 | mV
Ce collector capacitance le=ig=0; Vep=—-10V, f=1MHz - 3 - pF
Ce emitter capacitance lg=ig =0, Vgg=-05V, f=1MHz - 10 - pF
fr transition frequency le = =10 mA; Vee= -5 V; f= 100 MHzZ | 100 |~ - MHz
F noise figure ic = 200 A, Ve =-S5 V; Rg = 2kQ; |- 2 10 dB
f=1kHz; B=200Hz
Notes

1. Vpagsat decreases by about —1.7 mV/K with increasing temperature.
2. Vge decreases by about -2 mV/K with increasing temperature.

1989 Apr 15




ﬂNational Semiconductor

LMC555
CMOS Timer

General Description Features

555 series genenat purpose timers. It offers the same capa-
bility of generating accurais time delays and frequencies but
with much lower power dissipation and supply curent
spikes. When operated as a one-shot, the time delay is pre- aupply
cisety controlled by & single external resistor and capacitor.
In the astable mode tha oacillation fraquency and duty cycle
are accurately cet by two exiernal resisiors and one capaci-
ior, The use of National Semiconductor’s LMCMOS™ pro-
cess extends both the frequency range and low supply capa-

bility.

May 1997

The LMCS55 is 8 GMOS version of the industry siandard @ Less then 1 mW typical power dissipation at 5V supply
3 MHz astable frequancy capability

1.5V supply opaerating voliega guaranteed

Cutput fully compatible with TTL and CMOS lopic at 5V

Tested to —10 mA, +50 mA output current lavels
Reducad supply current spikee during output transitions
Extremaly low reset, trigger, and threshoid currants
Excelient temperature stabllity

Pin-for-pin compatible with 555 series of timers
Available in 8 pin MSOP Package

Block and Connection Diagrams

Ve

— DISCHARGE

1 LMC553
CROUND ~——]
R = 100kQ
R <
2
TRIGGER
|
'
L4
3
QUTPUT e R L
2 2
R
s
[
L S |
RESTT — K

THRESHOLD

CONTROL

YOLTAGE

{Pincuts for Maided and Metal Can Pachages are identical}

LMCNOS™ is a rademart of Nalional Semiconductor Carp.

DSUHBEE- 1

Order Numbar LMCSS5CH, LMCS55CM, LMCS55CMM or LMCS5SCN
See NS Package Number HOBC, MOBA, MUADBA, or NOBE

& 1997 Mational Semiconductor Carporalion DS00BEES

weaw.national com

Jawll SOWD SSSONW



Absolute Maximum Ratings (Note 2)

If Millltary/Aerospace spacifled devices ars required,
please contact the National Semiconductor Sales Office/
Distributors tor avallability and specifications.

Supply Voltape, V&

input Vohages, V2, V4, V&, V6

Output Voltages, V3. V7

Output Current 13, 17

Operating Temperaiure Range
{Note 4)

Storage Temperature Range

15V
-0.3V ta Vg + 0.3V
15V

10D mA

-40°C 10 +B5°C
~65°C to +150°C

Electrical Characteristics (Notes 1, 2)
Test Circuit, T # 25°C, all switches opan, RESET to Vg unless otherwise noted

Soldering Information
DuakIn-Line Package
Soldering {10 seconds)
Small Outline Package
(SOIC and MSOP)
Vapor Phese (60 seconds)
Infrared (15 seconds}

260°C

H5C
220°C

See AN-450 “Surface Mounting Methods and Their Effect on
Product Reliability” for other methods of soldering surface

mourd davices,

Symbol Parameter Conditions Min Typ Max Unhs
{Limits)
\B Supply Cument Vg = 1.5V 50 150
Vg = &V 100 250 pA
Vg = 12V 150 400
vh Control Voltage Vg = 1.5V oX:] 1.0 1.2
Vg = 5V 28 3.3 38 v
Vg =12V 7.4 8.0 8.6
7 Discharge Seturation Vg = 1.5V, iy = 1 mA 75 150 mv
Voltage Vg = 5V, I, = 10 mA 150 300
V3, Output Vollage Vg = 1.5V, I =1 mA 0.2 0.4
{Low) Vg ® 5V, I3 =8 mA 03 0.6 v
Ve = 12V, |y = 50 mA, 1.0 20
V34 QOutput Vollage Vg = 1.5V, Iy =~0.25 mA 1.0 1.25
{High} Vg = 5V, I3 = ~2 MA 4.4 4.7 i
Vg =12V, 13 = =10 mA 10.5 11.3
V2 Trigger Vollage Vg = 1.5V 04 0.5 08 v
Vg = 12V 37 4.0 4,3
12 Trigger Current Vg = BV 10 pA
V') Reset Vollage Vg = 1.5V {Note §) 0.4 0.7 1.0 v
Vg = 12V 0.4 0.75 5.1
14 Reset Current Vg = 5V 10 pA
18 Threshokd Current Vg = 5Y 10 pA
17 Pischarge Leakage Vg = 12V 1.0 100 na
t Timing Accuracy SW 2, 4 Closed
Vg 7 1.5V 0.9 1.1 1.25 ms
Vg = 5V 1.0 11 1.20
Vg = 12V 1.0 1.1 1.26
AtAV'S Timing Shift with Supply Vg = BV 1V 03 %N
AVAT Timing Shift with Vg = 5V 75 ppm/"C
Temperature -40°C s T <+85°C
1a Astable Frequancy SW 1, 3 Closed 4.0 4.8 5.6 kHz
Vg = 12V
fonx Maximum Frequency Max. Freq. Test 30 MHz
Circuit, Vg = 5V
ta 1F Critput Rise and Max. Freq. Test Circuit 15 ns
Fall Times Vs = 5V, & = 10 pF

warvt,national.com




MOTOROLA

SEMICONDUCTOR TECHNICAL DATA

Order this document
by MOC3084/D

VDE

uL

CSA

©

BET! | SEMKQ | DEMHO | NEMKO

ClahalOpiolsolator™

6-Pin DIP Zero-Cross
Optoisolators Triac Driver Output

(800 Volts Peak)

The MOC3081, MOC2082 and MOC3083 devices consist of gallium arsenide
infrared emitting dicdes opticaily coupied to manaolithic silicon detectors
performing the function of Zero Voltage Crossing bilateral triac drivers.

They are designed for use with a triac in the interface of logic systems to
equipment powered from 240 Vac lines, such as solid—state relays, industrial
controls, motors, solenoids and consumer appliances, stc.

= Simplifies Legic Control of 240 Vac Power

+ Zero Voltage Crossing

» dv/dt of 1500 V/us Typical, 600 V/us Guaranteed

+ To order dovices that are tested and marked per VDE 0884 requirements, the
suffix "V must be Included at end of part pumber. VDE 0884 s a test oplion.

Recommaended for 240 Vac(rms) Applications:

+ Solenoid/Valve Controis
« Lighting Controls

« Static Power Switches
e AC Moator Drives

MAXIMUM RATINGS

* Temperature Conirols
+ E M. Contaciors

* AC Motor Starters

» Solid State Relays

| Rating | symbol | value | umt |
INPUT LED
| Reverse Voltage VR 6 Volts
Forward Current — Continuous IF 60 mA
Total Power Dissipation @ Tp = 25°C Pp 120 mw
Negligible Power in Qutput Driver
Derate above 25°C 141 mw/°C
OUTPUT DRIVER
Oft-State Quiput Terminal Voltage VDRM 800 Volts
Peak Rapsetitive Surge Curmrent TsM 1 A
(PW = 100 us, 120 pps)
Total Power Dissipation @ Ta, = 25°C Pp 150 myV
Derate above 25°C 1.76 mwrC
TOTAL DEVICE
Isoiation Surge Vollage(!) Visa 7500 Vac!pk)
(Peak ac Voltage, 60 Hz, 1 Second Duration)
Tatal Power Dissipation @ Ta = 25°C Pp 250 mw
Derate above 25°C 294 mw/°C
Junction Temperature Range T ~40 10 +100 °C
Ambient Operating Temperature Range{2) Ta —40 fo +85 °C
Storage Temperature Range(2) Tsig | —40to+150 o
Soldeting Temperature (10 s) T, 260 °C

1. |solation surge voltage, Vig, is an internal device dielectnc breakdown rating.

For this test, Pins 1 and 2 are common, and Pins 4, 5 and 6 are common.
2. Refer to Quality and Reliabitity Section in Opto Data Book for information an test conditions.
Preferred devices are Molorola recommended choices for future use and best overati value,

GlobalOploisolator is a trademark of Metorola, Inc.
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MOC3081

[IFT = 15 mA Max]

MOC3082

[/FT = 10 mA Max}

MOC3083*

[IFT = 5 mA Max]

*Motorola Preferred Dovice
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Philips Semiconductors Product specification

NPN general purpose transistors BC546; BC547

FEATURES PINNING

= Low current {max. 100 mA} PIN DESCRIPTION
» Low voltage (max. 65 V).

",

emitter
base
collector

Wiy =

APPLICATIONS

« General purpose switching and amplification.

DESCRIPTION o 3

- /2 —
NPN transistor in a TO-92; SOT54 ptastic package, % ‘ = ’
PNF complements: BC556 and BC557. ‘:‘_/ =

1

MAM182

Fig.1 Simplified outline (TO-92; SOT54)

and symbol.
LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Voo collector-base voltage open emitter
BCH46 - 80 \%
BC547 - 50 v
Veeo collector-emitter voitage open base
BC546 - 65 Vv
BC547 - 45 A
VEso amitter-base voltage open collector
BCH46 - 6 v
BC547 - 6 v
e collector current (DC) - 100 mA
lem peak collector current - 200 mA
I peak base current - 200 mA
Ptot total power dissipation Tamp < 25 °C; note 1 - 500 mw
Taig storage temperature —£5 +150 °C
T junction temperature - 150 °C
Tamb operating ambient temperature —B5 +150 °C
Note

1. Transistor mounted on an FR4 printed-circuit board.,
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Philips Semiconductors

Product specification

NPN general purpose transistors BC546; BC547
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin }-a thermal resistance from junction to ambient note 1 0.25 Kimw
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lceo collector cut-off cumrent le=0; V=30V - - 15 nA
lg=0; Vcg=30V, Tj= 150 °C - - 5 nA
lego emitter cut-off current ic=0;, Vgg=5V - - 100 nA
hee DC current gain lc=10pA; Ve =5V,
BC546A see Figs 2, 3and 4 ~ 90 -
BC546B,; BC5478B - 150 -
BC547C - 270 -
DC current gain ic=2mA, Vceg=5V,
BC546A ses Figs 2, 3and 4 10 {180 [220
BC546B; BC547B 200 290 450
BCS47C 420 520 B0O
BC547 110 - 800
BC546 110 - 450
VeEsat collector-emitter saturation I =10 mA; Ig = 0.5 mA - an 250 my
voltage | lc = 100 mA; Ig = 5 A - 200 |600 |mvV
VeEsat base-amitter saturation voltage | Ig = 10 mA; Ig = 0.5 mA; note 1 - 700 - mv
Ic = 100 mA; Iz = 5 mA; note 1 - 200 - mV
Vee base-emitter voltage lc=2mA;, Ve = 5V, note 2 580 660 700 my
le=10mA; Vee=5V - - 770 mYy
Ce collector capacitance lE=ig=0; Ve =10V, f=1MHz |- 1.5 - pF
Ceo amitter capacitance le=ic=0;Vgg=05V;f=1MHz |- 11 - pF
fr transition frequency lc=10mA; Vee =5 V; =100 MHz | 100 - - MHz
F noise figure le=200pA; Vge =5V, - 2 10 dB
Rg =2k, f=1kHz; B=200Hz
MNotes

1. Vgesat decreases by about 1.7 mV/K with increasing temperature.
2. Vpe decreases by about 2 mV/K with increasing temperature.

1999 Apr 15




(vy7 SGS-THOMSON BTA10 B/C
Y/, ICROELECTRONICS BTB10 B/C

STANDARD TRIACS

FEATURES

=« HIGH SURGE CURRENT CAPABILITY
s COMMUTATION : (dv/dfjc> 5 Vius
s BTAFamily :

INSULATING VOLTAGE = 2500V(rMs)
(UL RECOGNIZED : E81734)

DESCRIPTION

The BTA/BTB10 B/C triac family are high perform-
ance glass passivated PNPN devices.

These parts are suitables for genera! purpose ap-
pfications where high surge current capability is re- TOZ220AB
quired, Application such as phase control and {Plastic)
static switching on inductive or resistive load.

ABSOLUTE RATINGS (iimiting values)

Symbol Parametar Value Unkt
IT(RMS) RMS on-state current BTA Te=80°C 10 A
(3680° conduction angle)
BTB Tc=95°C
ITSM Non repetitive sume peak on-state current tp=83ms 105 A
(T) initial = 25°C }
tp = 10 ms 100
12t 12t value tp=10ms 50 Als
dlfdt Critical rate of rise of on-state current Repetitive 10 Alus
Gate supply : ig = 500mA  dig/dt = 1A/us F=50Hz
Non 50
Rapetitive
Tsig Storage and operaling junction temperature range - 40 to + 150 °C
T - 40 to+ 125 G
Tl Maximum lead temperatyre for soldering during 10 s at 4.5 mm 260 C
from case |
Symbol Parameter BTA/ BTB10-...B/C Unit
400 600 700 800
VDRM Repetitive peak off-state voltage 400 600 700 300 v
VRRM Ti=125°C

March 1985 15




BTA10 B/C/BTB10 B/C

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (j-a) |Junction to ambient 60 °CAW
Rih {j-c) OC jJunction to case for DC BTA 3.8 /W
BTB 31 J
Rth (¢) AC |Junction to case for 360° conduction angle BTA 29 O
{ F= 50 Hz)
BTB 2.3
GATE CHARACTERISTICS (maximum values)
Pa (AV) = 1W  Pam = 10W (ip=20pus) IgmM=4A(tp=20us) VGM =16V {tp = 20 us).
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions Quadrant Suffix Unit
B c
IGT vp=12v (DC) RL=33Q Tj=25°C -1 MAX 50 25 mA
v MAX 100 50
VeT vp=12v (DC) R(=33Q Tj=25°C -y MAX 1.5 v
VGD VD=VDRM RL=3.3k0) Tl=110°C I=H-HiV MIN 0.2
Igt VD=VDRM |G = 500mA Tj=25°C t-H-IH-BY TYP 2 us
dig/dt = 3Akus
I Ig=1.2 IgT Ti=25°C IV TYP 40 20 mA
i 70 35
N IT= 500mA gate opsn Tj=25°C MAX | 50 25 mA
VIM * | iTM™ 14A tp= 3B0us Tj=25°C MAX 1.5 v
IDRM VDrMm Rated Tj=25°C MAX 0.01 mA
IRRM | VRRM  Ralod TE110°C MAX 0.5
dvidt * Linear slope up to Vp=67%VDRM Tj=110°C MIN 250 100 Vips
gate open
(avidhic * | (dudtic = 4.4A/ms Ti=110°C MIN | 10 5 | Vis
* Faor efther polasity of etectrode A2 voltage with referance to electrode A1.
25 SGS-THOMSO
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