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Abstract

This project concerns about IC Rabbit and data transmission via computer
network to centrol the electric deviees. This project consists of three parts. The first
part is controlling the electric device ,showing the infrared sensor’s statns and
temperature’sstatus: Allof them we use IC Rabbit to central processing .The
second part is computer, contral 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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PROGRAM CODE

#class auto

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

#define TCPCONFIG 1

#define TCP/BUF_SIZE 2048

#define HTTP MAXSERVERS 2
#define MAX_ TCP/SOCKET. BUFFERS 2

fidefine REDIRECTTO. - "httpy//" REDIRECTHOST "/index.shtml"

#define REDIRECTHOST \PRIMARY STATIC TP
#memmap xmem

#use "dertep.lib”

#use "http.lib"

#xiinport "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/rcm3700/tcpip/pages/ledoft.gif" ledoff gif

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

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

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

char led1[15];
char led2[15];
char led3{15];
char led4[15];
char show1[10];
char show2[10};
char show3[10];
char ser[10];

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

int led1toggle(HitpState* state)
{
int a,b;
a=0;
b=1;
if (stremp(led1,"ledon.gif")==0)
{
strepy(ledl,"ledofL.gif");
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BitWrPoril{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 (strcmp(led2,"ledon.gif")==0)
strcpy(ledd,"ledon.gif");
else
strepy(ledd,"ledoff.gif");
else
strepy(ledd,"ledoff.gif");
else

strepy(led4,"ledoff.gif™);

cgi_redirectto(state,REDIRECTTO);

return 0

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

int led2toggle(HtipState* state)
{

int a,b;



54

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

strepy(led4,"ledofT. gif");

cgi_redirectto(state, REDIRECTTO);

return 0;

/‘*******************OPEN/’CLOSE LIGHT 3 FROM WEB****************/
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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");
BitWiPortl(PBDR, &PBPRShadow, b, 4);

}

if (strcmp(ledl,"ledon.gif")==0)
if (strcmp(led3,"ledon gif!' }==0)
if (stremp(led2,"ledon.gif! )==0)
strepy{led4,"ledon.gif");
else
strepy(led4,"ledofT.gif"),;
else
strepy(ledd,"ledoff. gif");
else

strepy(led4,"ledoff.gif");

cgi_redirectto(state, REDIRECTTO);
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return 0;

/****************OPEN/‘CLOSE ALL LIGHT FROM WEB****************/

int led4toggle(HttpState* state)

{

int a,b;

a=0;

b=1;

if (stremp(ledd,"tedon.gif" }==0)

else

{

strepy(ledd, ledoft.gif");
BitWrPortl(PBDR, &PBDRShadow, a, 2);
BitWrPortl(PBDR, &PBDRShadow, a, 3);
BitWrPortl(PBDR, &PBDR Shadow, a, 4);
strepy(ledl,"ledoff.gif");
strepy(led2,"ledoft gif");
stropy(led3,"ledoff.gif");

}

{

strepy(led4,"ledon. gif!');

BitWrPortl(PBDR, &PBDRShadow, b, 2);

BitWrPortl(PBDR, &PBDRShadow, b, 3);
BitWrPortl(PBDR, &PBDRShadow, b, 4);
strepy(ledl,"ledon.gif");
strepy(led2,"ledon.gif");
strepy(led3,"ledon.gif");

}
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cgi_redirectto(state, REDIRECTTO);

return 0;

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

SSPEC RESOURCETABLE_START
SSPEC_RESOURCE-XMEMFILE("/", index_html),
SSPEC RESOURCE -XMEMFILE("/index shtml”;index html),
SSPEC _RESOURCE. XMEMTILE("/showsrc:shtml, showsre_shtml),
SSPEC_RESOURCE_XMEMFILE("/rabbitl.gif", rabbit]_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, PTR16, "%s"),
SSPEC., RESOURCE- ROOTVAR("led2", led2, PTR 16, "%s"),
SSPEC RESOURCE, ROOTVAR("led3", led3, PTR16, "%s"),
SSPEC. RESOURCE ROOTVAR("led4", led4, PTR16, "%s"),
SSPEC . RESOURCE_FUNCTION("/led!tog.cgi", led1toggle),
SSPEC_RESQURCE FUNCTION("/led2tog.cgi", led2toggle),
SSPEC_RESOURCE FUNCTION("/led3tog.cgi", led3toggle),
SSPEC_RESOURCE FUNCTION("/leddtog.cgi”, leddtoggle),
SSPEC RESOURCE_ROOTVAR("show1", &showl, PTR16, "%s"),
SSPEC_RESOQURCE_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 (BitRdPortl(PADR, 0))
/fshow1 = "open" ;
strepy(show1,"open™);
else
/ishowl = "close";

strepy(show1,"close");

if (BitRdPortl(PADR; 1))
/fshow2 ="close" ;
strepy(show2," close ");
else
/ishow?2 = "open™;

strepy(show?2," open ")

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

strepy(show3,” open ");
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strepy(led3,"le
strepy(led4,"ledofT.
input();
sock_init();
http_init(};
tep_reserveport(80);
serCopen(9600),
getOk=0;

bb=0;

while (1)
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costate

{
wid getOk = cof serCgets(tempc, maxs, 3000);
if (getOk)

{

streat(tempe," C") ;

strepy(ser,tempc);

#nodebug

Aok sk ok k6 R LI TN CODE***********************

<IDOCTYPE HTML PUBLIC "-//W3C/DTD W3 HTML/EN">
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<HTML>
<HEAD>
<TITLE>test RABBIT</TITLE>
<style type="text/css">
<!-
body,td,th {
font-family: Courier New, Courier, mono;
} .
body {
background-image: url(;
background-color: #FFTFET
}
style9 {color; #FFFFFF}
stylel0 {
color; #003366;
font-weight: bold;
font-size: 24px;
font-family: "Times New Roman", Times, serif;
}
stylel1 {coler: #993300}
stylel3 {
color: #FFFFEF;
font-weight: bold;
font-family: Verdana, Arial, Helvetica, sans-serif;
1
stylel6 {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: #EFFFFF;
}

-

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

<BODY topmargii="0" leftmargin—"0" narginwidth="0" ‘marginheight="0" lnk="#009966"
vlink="#FFCC00" alink="#006666"

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

<!--img SRC="rabbit!.gif"-=>
<div align="center">
<table width="780" border="2" cellspacing="0" cellpadding="0">
<tr>
<td height="85" bgcolor="#FOAA06"><div align="center">
<p class="style27">Controling the Electric devices </p>
</div></td>
</ir>
</table>
<table width="780" border="0" cellpadding="0" celispacing="0" background="bg.gif">
<tr>
<td> <div align="center">
</div>
<table width="100%" border="0" cellspacing="0" cellpadding="0">

<tr>
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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="<|--#echo 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="/leddtog.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">Light1</div></td>
<td bgcolor="#003366"><div align="center" class="style9">Light2</div</td>
<td bgeolor="#003366"><div align="center" class="style9">Light3</div></td>
<Mr>
<ftable></td>
<td width="21%">&nbsp;</td>
<td width="14%" bgcolor="#FFEFF7"><div align="center" class="style9">>
<table width="100%"" border="2" cellspacing="0" cellpadding="0">
<ir>
<td . bgeolor="#003366"><div _align="center"><span- class="style9">All Lights
</span></div></td>
<fir>
<ftable>
</div></td>
<td width="10%"><p>&nbsp;</p></td>
<ftr>
<tr>
<td height="18" colspan="5">&nbsp;</td>
<ftr>

</table>
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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><gpan 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="style L1"><span class="style10">Doorl:</span></p>
<p clags="style11">&nbsp;</p>
</div><itd>

<td width="56%"><p class="style21"><!--#eche var="show1"-->&nbsp;</p>

<p>&nbsp;</p></td>
<ftr>
<>
<td><divalign="center">

<p class="style10">Door2:</p>

<p>&nbsp;</p>
</div><itd>
<td><p ° olass="stylel6"><span class="style21">&nbsp;<!--#echo
></span></p>
<p>&nbsp;</p=</td>
<ftr>
<fr>

<{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

>&nbsp;</span></p>

var="show2"--

var="show3"--
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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%"-berder="0" cellspacing="0" cellpadding="0">
<tr>
<td width="84%"><span class="style10">&nbsp;
<!--#echo yar="ser"-->
</span></td>
<id width="8%"><span
class="style 10">>&#366 1;&#366 1:&#3661:8#3661;</span></td>
<td width="8%">&nbsp;</td>
</tr>
</table></td>
</tr>
</table> <p>&nbsp;</p></td>
<td width="6%">&nbsp;</td>
AN
</table>
<p align="center">&nbsp;</p>
</td>
<ftr>
</table>
</div>
</BODY>
</HTML>
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**********************PTOgﬂﬂnterﬂpeﬂﬂure*****************************

#include<rep51.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 = O,temp-1=0,temp h = O;half = 0;
memory

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

unsigned charj;

/*******************************************************************/

void delay(int tiek)

{
unsigned int i,j;
for(i=0;i<tick;i++)
for(j=0;j<250;5+1);

}

void lcd command(unsigned char com)

{
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o

PO = com;
delay(10);
}
void lcd_text{unsigned char text)
{
rs=1;
c=1;
PO = text;
delay(10);
e=0;
delay(10);
}
void led_clear()
{
led “command(0x01});
}
void led_jumporigin()
{
led command(0x02);
}
void led_nit()
delay(250);
delay(250);
led_command(0x38);
led_command(0x0C};
led_command(0x01);
}

/¥ **********Funcﬁon I“WII'G Start COIlditiOIl deok sk e ok ok Aok ok RoR kR

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

h

Jeessxwerxk Fynetion Check |-wire acknowledge **xaakd xkkxpiksions/
void ds1820_ans(void)
{
ans = 0;
while{onewire);
while(~onewire);
for(i=0;i<2;i++) _nop 0;
}
/************ Function Read data 1 time blt **********************/
bit readbit (void)
{
bit dat;
onewire = 0;
_nop_(k
_nop_();
onewire = 1;
_nop_{}
_nop_();
_nop_();
_nop_(;
dat = onewire;
for(i=0;i<8;i++) nop ();

return{dat);
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}
s Function Read data 1 byte(Temperature) ¥*##¥ st kibkiokirrsr/
unsigned char ds1820_read(}
{
unsigned char i,j,dat;
dat=0; .
for(i=0:1<8;i++)
{
j = readbit();
dat =(j<<7)|(dat>>1)
}

return(dat);

/****** Function erte data to 1‘Wire bUS ***********************/
void ds1820 write(unsigned char com)
{

unsigned char j;

bit send;

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

{

send'= com &0x0};

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_();

& < A Y o @ £ d‘ = O 1 Y o £ ¢ v 1%
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JREREA R R RR KRR ERRERR Vain Joop FEHHERFEFREERERRRRRE KA/

void main()

{

unsigned char j;

TMOD = 0x21;
SCON = 0x50;
THI1 = 0xFD,
TL1 = 0xFDy
TF1 =0;

TRI=1;

PO =0x00;
latch=0;

led initQ);

led jumporigin();

led command(0x80);

for(j=0ij<135++)
led_text(Hpir1-);

led jumporigin();
lcd command(0xCO);
for(j=0;j<11;j++)
led_text(*(ptr2+j));
while(1)
{

led_command(0xC6);

ds1820 reset();



ds1820 ans();

ds1820 write(0xCC);
ds1820 write(0x44);
delay_convert(50000);

ds1820 reset();

ds1820 ans();

ds1820 write(OxCC);
ds1820_write(0xBE);
temp = ds1820-read();
half = temp & 0x01;
if(half)

half = 0x35;

else half = 0x30;

temp = temp=>>1;

temp h= {temp/10)|0x30;
temp | ={temp%10)|0x30;

SBUF = temp_h;
while(~TI);
TT=10;

SBUF =temp._[;
while{~TI);
TI=0;

SBUF = 0xZe;
while(~TT);
TI=10;

73
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SBUF = half;
while(~TL);

TI=0;

1% Send Thermal to LCD display---------—s=s-s=== */

led text(temp h);

led_text(temp 1);
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Rabbit 3000 Microprocessor

Low EMI, High Performance

Semicouduilor

The new Rabbit 30008, is a high-performance, low-EMI microprocassor designed specifically for embedded control, communications, and Ethemet
connectivity. The 8-bit Rabbit 3000 cutperforms most 16-bit processors without losing the efficiency of an B-bit architecture. Extensive integrated
features and glueless architecture facilitate rapid hardware design, whils a C-friendly instruction set promotes 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 space. Typically operating
at 3.3V (with 5 V tolerant KO}, the Rabbit 3000 boasts 6 seral ports with IrDA, 56+ digital IO, quadrature decoder, PWM outputs, and pulse capture
and measurement capabilities. It also features a battery-backable real-time clock, glueless memory and VO interfacing, and ultra-low power modes.
4 jevels of intemupt priority allow fast response to real-lime events. Its compact instruction sel and high clock speeds give the Rabbit 3000
excaptionally fast math, logic, and IO performance.

Rabbit 3000 Features

The Rabbit 3000 has several powerfd design features that practically eliminate
EMI problems {typically <10 dB u\im @ 3 m}, which is essential for OEMs that
need fo pass CE and reguistory RF emissions tests. The amplitude of EM
raciation is reduced by up to 25 dB pV by the intemal spectrum spraader,
gated clocks to prevent unnecessary clocking of unused regisiers, and
separate power pins for the processor corg and HO. An auxilfary /O bus can
be used by designers to enable separate buses for UG .and memory or to fimit
memory bus loading to reduce EMI and ground bounce  problams when
interfacing extemal peripherals to. the processor. The auxiliary 1/O bus
accomplishes this by mioring the Rabbits ¢ata bus on Port A and uses Port B
to provide the processor's 6 least significant address lines for interfacing with
extemal peripherals.

The high-performance instruction set offers bolh greater efficiency and
execution speed of compiler-generated C code. Instruetlons include numerous
single-byte opcodes that execute in two clock cycles, 16-bit Joads and stores,
16-bit Iogical and arithmetic operations, 16 x 16_multiply (executes In 12
clocks), long jumps and retums for accessing a full megabyta of memory, and
one byl prefixes to tum memory access instructions into intemal and exlemal
1O instructions.

The Rabbit 3000 requires no exiernal memery driver or intstface-fogic. Its 20-bit address bus, 8-bit data bus, 3 chip select fires, 2 output-enable
lines, and 2 write-enable fines can be directly interfaced with Up to & Fiash/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 stave 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-line data
port and 5 control signats simplify the exchange of data between-devices. A remote cold boot enshies startup and programming via a serial or the

slave port

The Rabbit 3000 features seven 8-bit paralet ports, yielding a total of 56 digital 0. Six CMOS-compafible sarial ports are available, All § are
configurable as asynchronous (also as rDA), while 4 are configurable as clocked serial (SPI) and 2 as SDLC/HDLC. The Rabbit 3000 also offers
slternate /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 channsls can be used for a variety of functions, such as pulse width measurement or serial baud-rate detection. 2 guadrature dacoder
chaninels each have 2 inputs, as well as an 8-bit up-down counter. Each channel provides a direct interface o optical encoder units. 4 independent
PWM outputs, each based on a 1024 pulse frame, are driven by the output of a programmable internal timer. The PWM outputs can be filtered 1o
create a 10-bit D/A converter or used to directly drive devices such as motors or solenoids.

www.rabbitsemiconductor.com
2/17/2005



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 C 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-ievel TCP and

UDP, FTP, TFTP, HTTP {w/ S8} and CG}), DHCP, SMTP, POP3, and PING.

‘Packa;e_g;ey 1LE'>x16x1.5m_r;_ T 10;5‘11.2mm
Operating Voltage 1.8-3.6VDC (5 V tolerant)
Operating Current 2ZmAMHz @ 3.3V

Operating Temp. -55°C to +85°C

Maximum Clock Speed 55.5 MHz

Digital I/ 56+ (arranged in seven B-bit ports)
Serial Ports 6 CMOS-compalible

Baud Rate Clock spesdf8 max asynchronous
Address Bus 20-bit

Data Bus 8-bit

_Timers Ten 8-bit and one 10-bit with 2 match registers
Real-Time Clock Yes, baftery backable

RTC Osclitator Circuitry External
ﬁ:::ggzgervisor s

Clock Modes 1%, 2%, /2, 13, 14,16, 18

Power Down Hodes i Siapy 166,316
Auxillary /O Bus B data, 8 address lines

www.rabbitsemiconductor.com




1.1 Features and Specifications Rabbit 3000

128-pin LQFP package. Operating voltage 1.8 V10 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.

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 10 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.

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

Access to'T/O devices.is-accomplished by using memory access
instructions with-an /O prefix, Accessto /O devices is thus faster and
easier compared to-processors with a distinet-and narrow 1/0
instruction set. As an option the auxiliary /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 EMIand 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 up1o'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 1/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 /TOWR strobeg in
addition to the-user-configurable IO sfrobes on Parallel Port E. The
Parallel Port E pins can be configured as T/O read, write, read/write, or
chip select when they are used as1/O strobes.

EMI reduction features reduce EML levels by as much as 25 dB
compared to.cther 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 parallel 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 paraliel 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 serial 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 perts have a 4-byte
FIFO and can operate ata high data rate, Ports E and F also have a
digital phase-locked loap for elock recovery, and support popular data-
encoding methods. High data rates are supported by all six serial ports.
Thé asynchronous ports also support the 9th 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
davice 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
aRabbit 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 auxiliary1/O bus that is separate from
the memory bus. The auxiliary T/O bus toggles onlyon I/O
instrictions. It reduces EMI and speeds the operation of the memory
bus, which only has to connect to-memory chips whenthe auxiliary /O
bus is ‘used to.connect /O devices. Thisimportant featurg makes
memory design’easy and allows a more relaxed approachto interfacing
I/O devices,

The built-in battery-backable time/date clockuses 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.



« 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 crystal 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 %2
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 processorto operate at
approximately between 20 and 100 pA and stili execute instructions at
the rate of up to 10,060 instructions per seeond, The 32.768 kHz clock
canalso be divided by 2,4, 8 or 16 to reduce pewer. This "sleepy
mode" is a'powerful alternative to sleep modes of operationused by
other processors.

e / Processor current requirément is approximately 65 mA at 30 MHz and
3.3-V. The current is proportional to-veltage and clock speed--at 1.8 V
and 3.84 MHz the curtrent would be about S'mA, and at 1 MHz the
current is reduced to about 1-mA.

s To allow extreme low power aperation there are options to reduce the
duty cycle of memories when running at low clock speeds by oaly
enabling the chip select for a briel period, long encugh to complete a
read. This greatly reduces the power used by flash memory when
operating at low elock speeds.

¢  The excellent floating-point performance is dueto atightly coded
library and powerfisl processing capability. For example, a 50 MHz
clock takes 7F-ps fora floating add, 7 pus for a multiply, and 20 ps for a
square root. In-comparison, a 386EX processor running-with.an 8-bit
bus at 25 MHz and using Borland C is-about 20 times sfowet:

o 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 seftware 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 capabilities 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 EMI 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 corréspondingly 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 o a single-clock
design, and on closer examination the advantages of the single-clock
systemrturn 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 mentory
is backed with fast-cache RAM.

¢+ . The Rabbit 3000 operates at 3.6V or less, but it has .5V tolerant inputs
and-has a second complete bus for 1/0 operations that 1s separate from
the memory bus. This second auxiliary bus can be enabled by the
application as a designer option. These features make it gasy to design
systems that mix-3 'V and 5V components, and-avoid the loading
problems and the EMI problems that tesuit if the memory bus is
extended to connect with many IO devices.

+ The Rabbit may be'remotely, programmed, including complete cold-
boot, via a serial link, Ethernet, or even via.anetwork 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 §-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 1/0, 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 gluelessarchitecture makes it is/easy to designithe hardware

system.

There are a lot 6f serial ports and they can communicate very fast.

Precision pulse and edge generation is a standard feature.

EMI is-at'extremely Jow levels.

Interrupts can have multiple priorities.

Processor speed and power consumption are under program control.

The ultra low power made can perfortn computations and execute

logical tests since the processor continues to execute, albeit at 32 kHz

ot evenras slow as 2 kHz.

« The Rabbit may be used to create an inteliigent 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 01 C code.
The tools are thete and they are low incost.

« If vou know the Z80 or Z180, you knowmost of the Rabbit.

« A simple10=pin programming interface replaces in-circuit/emulators
and PROM programmers.

« The battery-backable time/date clock is included.

o The standard Rabbit chip is riade tojindustrial 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.

e o ® = » @

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.




Max;mum clock spccd

54 MHz 30 MHz

' Maximum crystal frequency main oscnllator (may be
doubled mternally)

B 768 kHz crystal osclllator i

Maxlmum operatmg voltagc

Max:mum I/O mput voltage

Current consumpnon

ZmMMHz@BBV

30 MHz 32 MHz

P S

Internal

SSV

External

3.6V

55V § S5V

4mAfMHz@5V

Numbcr of packagc pins 128 100 |
| 1616 % 1.Smm | ‘
. : LQFP | 24x18x3mm
Size of package L 10%10x12mm | PQFP :

TFBGA :

? 04mm{16 mlls) N

. Spacing between package pins ‘- LQFP 0 m%gf mils) ;
0.8 mm TFBGA™ | 1

Scpa:atc power ang ground for I/O buffers (EMI

' reduction) (¢ Ny

" Clock Spectrum Spreader (EMI reduction)

- Clock Modes

1X,2x, /2,13, /4,16,

Rabbit 20008 and |
Rabbit 2000C !
versions, l

PR

Yes

| vl SRR S W— -
H

/3 Ix, 2x, /4, /8

" Power Down Modes

Sleepy (32 kHz)
Ultra-Sleepy i o Sleepy (32 kHz)
(16, 8,2 kHz) | ! !

. Low Power Memory Contro! (Chip Select)

Emnded memory tlmmg for hxbh freq operatlon

‘

i

. Short.CS (CLK-4 /6 :

- s 4

/8)
Self Timed = |
(32,16,82%Hz) |

None

Yes No :

Numbcr of 8-bit /O ports

yl 5

Auxlhary IO Data/Address bus

Number of serlal ports

None

Yes

6 | 4

Scnal ports capable of SPI/c]ocked senal

4(AB,C,D) .  2(AB)

%nal ports capable of SDLC/HDLC

Asynch senal ports wnth support for IrDA
communlcations

Senal ports wnth support for SDLC/HDLC IrDA
commmlcanons

Maxunum asynchronous baud rate

lnput capmre unit

2(E, F) None

6 None

2 None

clock speed/ 8 c!ock speed/32

2 { None



PB1

PB2- Output ' Not used

PB6

. Input

. Not used

BT

Input External IAS Sw1tch S2

" Output CLKB, Serial Flash SCLK

Pulled up (core module)

High "

Output ' CLKA Programming Port

High ;
(when not driven by |
CLKA)

High

Pulled up (Proto Board) |

PCO I Outiﬁut /TXD RS-237 Scrlal Port High (set.by, drivers)
TTpel | It/ RXDRSZ32 | % D | Pulled up (core module)
PC2 ”5;{;;;;? IXCRSAT L L Gerial Post | High (set by drivers)w
PC3 Inpli_tM :ﬁc_Rsm.Ezm"M Y /& . Pulled up (core modl) |

o

PC4
PCS

Output TXB Serial Flash Serial Port

- Input | RXB Serial Flash |,

w-J

PCé6

PC7

Output

TXA Programming
 Port

Port

Input : RXA Programming

i
i

High (set'by drivers) »

| Pul]ed up (core module)

' Serial Port
R

i

’ High (when not driven)

Pulled up (core module)

PDO

} Output

Et,hernct RSTDRV

PD1

input

- Ethernet BDS (EFSK) |

Pulled up (core module) |

Set.by Ethernet

PD2

. Input | Ethernet BDE(EEDI)

Set by Ethernet

PD3

PDS

PD6-
PD7

- Input

+ Qutput Not used

Not used

"PEO-PE!
PE2
PE3

Pﬁé;iiéé

| Input

Output I\ot used

‘ Output Ethernet AEN

Not used

Output Not used

. Input : Ethernet BDG(EEDO)

Set by Ethemet j

High

Pulled up {core module)

ngh

ngh (drwen by Ethernet) :

Pulled up (corc module) :

High :



PE6 | . Input : Serial Flash Select 1 Pullcd up (corc module)

PE7 Output I Not used 5 High

IS e e e b s et

PFO Output Not used High
e Nm e LOW
PFZ—PFS -I.n;-:ut - used__.._._" e = Mled up (core mOdule)
~ PF4 Tnput w1tch Sl - Pullcd wp (Proto Board)
e %Omput Nm o o :
e LED DSl.,\.,, B it
_.,Pﬁ,__‘.ioumm B

PGO- :
PG %Output Not used '! High

Pulled up (core module)
|

PG ;
PG3 Input ENot used

PG4 : ;-. B |
Y EOutput%Not used High




2SC1061 NPN EPITAXIAL SILICON TRANSISTOR

LOW FREQUENCY POWER AMPLIFIER

® Complement to 28A671

ABSOLUTE MAXIMUM RATINGS (T,=25T)

Charstteristic Symbol Rating Unlt
Coliecior-Base Voltage Vepo 50 Y
Collector-Emitier Voliage Veeo 50 v
Emiiter-Base vollage VEBO b v
Coliector Current {DC) lc 3 A
Collector Dissipation (Te=257T) Pc 25 W
Junction Temperature Tj 150 yo
Storage Temperature Tstg -50~150 T

ELECTRICAL CHARACTERISTICS (T,=257C)

Characteristic Symbol Test Condition Min Typ Max Tnlt
Collector Cutoff Current [R5} Ver= 50V, 18=0 100 [T
Emister Cutoff Current lcso Vep=7V, lc=t 16¢ LA
[C Current Gain hFEi VeE= 4V, le=1A 35 200
Coliector- Emitter Saturation Voltuge VCE(ne) =34, Ie=03A 1.0 A%
Current Gain Bandwidth Product fr Ve 5V, 1c=0.5A R Muz
Wing Shing Computer Components Co., {ILK.)Lid. Tel:(85212341 9276 Fax:(852)2797 8153

Homepage: hupiiwwwowingshmg oom E-mail:  wsccltd@hkstar.com



Philips Semiconductors Product specification
(St

PNP general purpose transistors BC556; BC557
- _______
FEATURES PINNING
» Low current (max. 100 mA) PIN DESCRIPTION
» Lpow voliage (max. 65 V). 4 emitter -

2 base
APPLICATIONS 3 coliector

« General purpose switching and amplification.

DESCRIPTION 1 3
2 .

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

NPN complements: BC546 and BC547. i — 2

1
MAMRET

Fig1, Simplified outline {TO-92; §0T54)

and symbol.
LIMITING VALUES
In accordance with the Absolute Maximum-Rating System (IEC 134),
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNST
Veso collector-base voitage open emitter
BC558 - -80 Vv
BC5E7 - -50 v
Veeo collector-emitter voltage open base
BCS556 = -85 v
BCS5T - —45 A
VeRo emitter-base voltage open collector - =5 v
e collector current (DC) - =100 mA
lem peak collector current ' = =200 mA
B peak base current - -200 mA,
Piot total power dissipation Tamp £.25.°C - 500 mwW
Teg storage temperature —B5 +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

BC556; BC557

THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rihj-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 currant Ie=0;Vep=-30V — -1 -15 [nA
Ie=0; Ve = =30V, Ty =150 °C - - -4 pA
leo emitter cut-off current lg=0:Vegg= -5V - - -100 | nA
hre DC current gain lg==2mA; Ve = -5V,
BCE56 see Figs 2,3 and 4 125~ - 475
BC557 125 |- 800
BC556A 1256 |- 250
BC556B,; BC5578 220 |- 475
BCS57C 420 [~ 800
VeEsat collector-emitter saturation Ig = =10 mA; Ig = -0.5 mA - 60 © | =300 | mV
voltage lc =-100mA; Iy = -5 mA - -180 |-650 |mV
VBEsat nase-emitter saturation voltage | lc = ~10.mA; g = —0.6 mA; note 1 = -750 |- my
fc = ~100 mA; Ig = -5 mA; note 1 - -930 |- my
Vae base-emittervoltage lg ==2mA,; Ve = -5V, note 2 -B00 | =B850 |-750 |mV
ic ==10.mA; Vcg = =5 Vi note 2 - - -820 |mV
Ce collector capacitance le=ieg=0; Vep=—-10V, f =1 MHz - 3 - pF
Ce emitter capacitance le=i =0 Vep = =05V, f=1MHz - 10 - pF
fr transition frequency lo= =10 mA, Vg = -5V = 100 MHz | 100 |- - MHz
F noise figure ic = ~200uA; Vee = -5 Vi Rg = 2 k%, | - 2 10 dB
f=1kHz; B=200Hz
Notes

1. Vaesat decreases by about —1.7 mV/K with increasing lemperature.
2. Ve decreases by about -2 mV/K with increasing temperature.

1999 Apr 15




LMC555
CMOS Timer

General Description

The LMC555 is a CMOS version of the industry standard
555 series general purpose timers. It offers the same capa-
bility of generating accurais time detays and frequencies but
with much lower powsr dissipation and supply curant
spikes. When oparated as a cne-shot, the time delay is pre-
cisety controlled by & singie external resistof and capacitor.

ﬂNational Semiconductor

May 1997

Features

® Less than 1 mW typical power dissipation at 5V supply

® 3 MHz astable fraquency capability

® 1.5V supply oparating voliage guaranteed

» Output fully compalible with TTL and CMOS logic at 5V
supply

In the asiable mode the oscillation fraguency and duty cycla R} Tested jo 710 mA, +50 miRagpiggrent levels
are accurately set by tvavu extemal resliqslors :rmd one ca:yaci_ B Reduced supply current spikes during output transitions
tor. The use of National Semiconductors LMCMOS™ pro- ® Extremely low resst, trigger, and threshoid curemns
coss extands both the frequency sangs.and low supply.capa- . Excellent lemperature stabllity
bility. ® Pin-for-pin compatible with 555 series of timers
» Available in & pin MSOP Package
Block and Connection Diagrams
1 LMC555 8
GROUND =] ve
f = 100kA
2 & 7
TRIGGER —— DISCHARGE
|
|
*
] < &
SUTRLT el R | THRESHOLD
S 2
R >
s
R
— I CONTROL
RESET = ] VOLTAGE

LMCMOS™ is a wedemark of Nalional Semicanducion Cam.

DSOOBEY- 1

{Pinouts for Malded and Matal Can Packages ang identical}

Order Numbar LMGS55CH, LMC555CM, LMCS55CMM. or LMCS55CN
See NS Package Number HOBC, MOBA, MUADBA, or NOBE

@ 1997 Mational Semicondustor Carporalion DSCOBEED

www.national com
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If Military/

tact the Nati

Absolute Maximum Ratings (ot 2)
Aerospace spacified devices ars required,
p | Semiconductor Sales Office/
Distributors for avallabitity and specifications.

Supply Voltage, VB

input Voltages, V2, V4, V&, V6

Output Voltages, V3, V7

Output Current 13, 17

Operating Temperature Range
{Note 4)

Storage Temperature Range

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

100 mA

-40°C 1o +85°C
-65°C to +150°C

Electrical Characteristics (votes1, 2)
Test Circuit, T # 25°C, all switches open; RESET to Vg unless otherwise noted

Soldering Information
Dual-in-Line Package

Soldering {10 seconds) 260°C
Small Outline Package

(SOIC and MSOP)

Vapor Phase (60 seconds} 215'C

Infrared (15 seconds) 220°C

See AN-450 “Surface Mounting Methods and Their Effect on
Product Reliabllity” for other methods of soidering surface
mourd davices.

Symbol Parameter Condltions Min Typ Max Unhs
{Limits)
\B Supply Gurrent Vg = 1.5V 50 150
Vg = 6V 100 250 pA
Vg = 12V 150 400
v Control Voltage Vg = 15V 0.8 1.0 1.2
Vg = BV 29 3.3 38 A
Vg = 12v 7.4 80 8.6
V7 Discharge Saturation Vg = 1.5V, 1y = 1 mA 75 150 mv
Voltage Vg T 5V, |; = 10 mA 150 300
V3, Output Vollage Vg T A5V, [ =1 mA 0.2 0.4
(Low) Vg'® BV, 1, = B mA c3 0.8 Y
Ve =12V, |y = 50 mA 1.0 20
V34 Qutput Voltage Vg = 1.5V, Iy =-0.25 mA 1.0 1.28
{High) Vg B GV, I3 5 ~2mA 4.4 4.7 v
Vg =12V k5 = =10 mA 105 11,3
vz Trigger Vollsge Vg = 1.5V 04 0.5 08 V"
Vg = 12V 37 4.0 4.3
12 Trigger Currant Vg = BV 10 pA
V4 Reset Voltage Vg = 1.5V {Note §) 04 07 1.0 v
Vg =12V 04 0.75 11
14 Reset Curreni Vg = 5 10 pA
16 Threshold Current Vg = &Y 10 pA
17 Discharge Leakage Vg A2V 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 190 1.1 1.25
BUAVS Timing Shift with Supply Vg = BV 1V 0.3 %N
AYAT Timing Shift with Vg = 5V 75 ppmi"C
Temperature -40°C < T <+85°C
ia Astable Frequency SW 1, 3 Closed 4.0 4.8 5.6 kHz
Vg = 12V
fanax Maximurn Frequency Max. Freq. Test 30 MHz
Circuit, Vg = 5V
tr ¢ Cutput Rise and Max. Freg. Test Circuit 15 ns
Fall Times Vg =5V, G =10 pF

waw.national.com




MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

Order this document
by MOC3084/D

ANE @90 0®

vDE ut C8A SET! | SEMKO | DEMKO | NEMKO [ BABT

ClahalOpinlsolator™

6-Pin DIP Zero-Cross

Optoisolators Triac Driver Output
(800 Volts Peak)

The MOC3081, MOC3082 and MOC3083 devices consist of gallium arsenide
infrared emitting diodes opticaily coupled to monolithic 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, solencids and consumer appliances, etc.

» Simplifies Logic Control of 240 Vac Power
« Zero Voltage Crossing
= dvfdt of 1500 V/ps Typical, 600 V/gs Guaranteed

+ To erder devices that are tested and marked per VDE 0884 requfrements, the
suffix "V must be Included at end of part number. VDE 0B84 Is a test option.

Recommended for 240 Vac(rms) Applications:
+ Solenoid/Vaive Controis

« Lighting Controls

« Static Power Switches

e AC Mator Drives

MAXIMUM RATINGS

¢ Temperature Controfs
¢ E.M. Contactors

* AC Motor Starters

s Solid State Relays

| Rating | Symbol 1 Value |- unit, |
INPUT LED
| Reverse Voliage VR 6 Volts
Forward Current — Continugus Ig 60 mA
Total Power Dissipation @ Tp = 25°C Pp 120 mwy
Negligible Power in Output Drver
Derate above Z5°C 141 mW/IrG
OUTPUT DRIVER
Offi-State Qutput Terminal Voltage VoRrM 8OO Yolts
Peak Repetitive Surge Current ITSM 1 A
(PW = 100 us, 120 pps)
Total Power Dissipation @ Ta = 25°C Pp 150 myv
Derate above 25°C 1.76 mw/reG
TOTAL DEVICE
Isofation Surge Voltage(?) Visa 7500 Vac{pk)
(Peak ac Voltage, 60 Hz, 1 Second Duration)
Total Power Dissipation @ Tp = 25°C Pp 250 mw
Derate above 25°C 2.94 mW/eC
Junction Temperature Range Ty —40 to +100 “C
Ambient Operating Temperature Range{2) Ta ~40 fo +85 °C
Storage Temperature Range(2) Tsig | —40to+150 °C
Soldeting Temperature (10 s) Ty 260 °C

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

For this test, Pins 1 and 2 are commoen, and Pins 4, 5 and 6 are common.
2. Refer to Quality and Reliability Section in Opto Data Book for information on test conditions.
Preferred devices are Motorola recommended choices for future use and bast overali value,
GlobatCploisolator is a trademark of Motorola, Inc.

REV 1%

@ Moloroia, inc. 1695

MOC3081

[IFT » 15 mA Max]

MOC3082

[FFT = 16 mA Max]}

MOC3083*

[IFT = & mA Max]

*Motorola Preferred Dovice

STYLE 6 PLASTIC

STANDARD THRU HOLE
CASE 730A-04

COUPLER SCHEMATIC

ZERD
CROBEING [14
CIRGCUIT

ANODE
CATHODE
NC
. “MAIN TERMINAL
. SUBSTRATE
DO NOT CONNECT
6. MAIN TERMINAL

oW

@ MOTOROLA



Philips Semiconductors Product specification

NPN general purpose transistors BC546; BC547

FEATURES PINNING

s Low current (max. 100 mA) PIN DESCRIPTION
» Low voltage (max. 65 V).

",

emitter
base
collector

G| —

APPLICATIONS

« General purpose switching and amplification.

DESCRIPTION 1 3

e
NPN transistor in a TO-92; SOT54 plastic package, A3 ‘ o= )
PNP complements: BC556 and BC557. r —_—

1

MAM1B2

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

and-symbol.
LIMITING VALUES
In accordance with the Absoclute Maximum Rating System (IEC 134).
SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Veso collector-hase voltage open emitter
BC546 - 80 \'
BC547 - 50 v
Veeo collector-emitter voitage opeh base
BC546 - 65 v
BC547 o 45 vV
Veap emitter-basa voltage opean collactor
BC546 - & v
BC547 - 6 v
o collector current {BC) £ 100 mA
Icm peak collector current - 200 mA
lens peak base current e 200 mA
Ptot total power dissipation Tamp < 25 °C; note 1 - 500 mw
Taig storage temperature —65 +150 °C
T junction temperature - 150 °C
Tamb operating ambient temperature —65 +150 °C
Note

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

1999 Apr 15 2



Philips Semiconductors

Product specification

NPN general purpose transistors BC&46; BC547
THERMAL CHARACTERISTICS
SYMBOL PARAMETER CONDITIONS VALUE UNIT
Rin}-a therma! resistance from junction to ambient note 1 0.25 K/mW
Note
1. Transistor mounted on an FR4 printed-circuit board.
CHARACTERISTICS
Tj = 25 °C unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
lcpo collector cut-off cumrent le= 0, Vep=30V - - 15 nA
lg =0 Veg = 80 V; T)= 450-°C - - 5 PA
lepo emitter cut-off currant le=0; Vegg=5V - - 100 nA,
hee DC current gain le=100A Ve =5V,
BC546A see Figs 2, 3 and 4 : 90 o
BC5468,; BC547B - 15( -
BCB47C - 270 -
DC current gain ig=2mA; Ve =5V,
BC548A see Figs 2, 3and 4 110|180, {220
BC546B; BC547B 200 280 450
BC347C 420 520 800
BC547 10 - 800
BC548 110 - 450
VeEsat collector-emitter saturation le =10'mA; Iy = 0.5 mA - a0 250 my
voltage ‘ lc = 100 mA; Ig.= 5 mA 14 2000 [600 |mV
VaEsat base-emitter saturation voitage | Ic = 10 mA;lg=10.5 mA; note 1 - 700 - mv
e =100 mA; |5 =5 mA; note 1 - 800 - my
Vaee base-amitter voltage lg =2 mA; Vge = 5V, note 2 580 660 700 mv
I =10 mA; Vee= 5 V 7 £ 770 {mv
Ce collector capacitance IE=lg=0;Vpg =10V, f=T1MHz " |- 1.5 - pF
Ceo emitter capacitance le=ic=0; Vegg =05 Vif=1MHz |~ 11 - nF
fr transition frequency le=10mA, Ve =5V, f= 100 MHz {100 - - MHz
F noise figure le =200 uA; Vor =5 V; - 2 10 dB
Rg=2kQ; f=1kHz; B=200Hz
Notes

1. Vggsat decreases by about 1.7 mV/K with increasing temperature.
2. Vg decreases by about 2 mV/K with increasing temperature.

1899 Apr 15




73

SGS-THOMSON
MICROELECTRONICS

BTA10 B/C
BTB10 B/C

FEATURES

= HIGH SURGE CURRENT CAPABILITY
s COMMUTATION : (dV/df)c> 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-general purpose ap-

STANDARD TRIACS

piications where high surge current capability is re- TG220AB
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
(360° conduction angie)
BTB Te=95°C
ITsm Non repetitive surge peak on-state current tp= B3 ms 105 A
(T} inltial =-25°C } S
tp =10 ms 100
12t 12t value tp = 10 ms 50 A2s
dlfdt Critical rate of risa of on-state current Repetitive 10 Alus
Gate supply.: Ig = 500mA diggfdt =1Afus F=56D0Hz
Non 50
Repaetitive
Tsig Storage and operating junciion temperature range - 40 to + 150 *C
T <40 to+ 125 ¢
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 400 600 700 800 v
VRRM Tj = 125°C

March 1985
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BTA10 B/C /BTB10 B/C

THERMAL RESISTANCES
Symbol Parameter Value Unit
Rth (j-a) |Junction toc ambient 80 O
Rtn (-c) DC |Junction to case for DC BTA 3.9 O/
BTB kR J
Rth {¢) AC |Junction to case for 360° conduction angle BTA 29 “CW
{ F= 50 Hz}
BTE 23
GATE CHARACTERISTICS (maximum values)
PG (AV) = "W Pam = 10W (tp= 20 us) oM = 4A (Ip=20us)  Vgpm = 16V {tp = 20 ps).
ELECTRICAL CHARACTERISTICS
Symbol Test Conditions Quadrant Suffix Unit
B c
IGT vp=12v (DC) R_=33Q Ti=25°C -1t MAX 80 25 mA
v MAX 100 50
VGT Vp=12V  (DC) R =330 T|=25°C I | MAX 1.6 v
VGD Vp=VORM RL=3.3k0 T|=110°C I-l=1k=fv MiIN 0.2
gt VD=VDRM G = 500mA Tj=25°C b=l H-RY TYP 2 18
dig/dt = 3Akus
I Ig=1.2 IaT Tij=25°C -1V TYP 40 20 mA
i 76 35
i = 500mA _gate open T}=25°C MAX 50 25 mA
Vrm T | rw= 14A tp= 3B0ns Tj=25=C MAX 1.5 v
IbrRM | VDRM  Rated Tj=25°C MAX 0.01 mA
RRM | VRRM \(Rd T=110°C MAX 0.5
dvidt * Linear slope upto Vp=67%VDRM Tj=110°C MIN 250 100 Vius
gate open
(dvigtc * | (dldt)c = 4.4A/ms Ti=110°C MIN 10 5 Vius

* For either polasity of electrode A2 voltage with referance fo electrode Aq.

2/5
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