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ABSTRACT

This is thesis presents Wireless Robot I, It’s receives and transmits at 433.92 MHz UHF
radio frequency. It 48 centimetres width, 110 centimetres length and 50 centimetres height and
make from aluminium. It can lift the box by the cam. The mechanic can adjust position in 50
centimetres vertical line maximum, In addition it can move forward, backward, turn left and turn
right as user like. The 12 volts battery direct current are use as the power supply the application

for this robot. Wireless robot I apply for convenience or support a man for lifestyle.
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2.3 luTnsneulnsamos PIC16FS77

2.3.1 Inssaauazanilnanssnves PIC16FS877

PIC 16F877 L"ﬂu"lﬂmﬂauimamaﬁumxga PIC (Peripheral Interface Controller) U994
TuTasdmmnalulad Microchip Technology) aiin198a214§111 514050 (Program Memory)
funuuuas (Flash) Salnionamsiiaunsadou uazauﬁaaﬁmmﬂm"lﬂﬂ1ﬂ’uﬁuﬂ§a ama
gunsawannTUsunsudioaterga 18 i nuwdonioniend dludu

luTasaouTnsawmos piciers77iu i Insnou Insames sivlvi daodlunguuosly
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MCLR/VPRITHY - —> [| 1 \_/ 40 [} «<—> RB7/PGD
RAO/ANO <> []2 38 | «<—>» RB6/IPGC
RA1/ANT <—» []3 % [] «—>» RBS

RA2/AN2/VREF . <—> [ 4 37 [] «—>» RB4
RA3/AN2/VRer  +—> [15 3% [] «— RB3/PGM
RA4/TOCK1 <> []56 .y 3% '] «<—>» RB2
RAG/AN4ISS <—> []7 iy 3% T] «<—>  RB1
REO/RD/AN5 ~ <—> []® 9 8 [] «—>  RBOINT
RE1/WR/AN6 <€—— []¢ (€)) 2] «—— Voo
RE2/CSIAN7 €—— [] 10 g o [0 €—— yss
voo —> [0 ~J 30 [] «—>» RD7/IPSP7
ves — P 23 #* [ <—»  RDs/PSPG
OSC1/CLKIN —> [] 13 0o 26 [] «—>» RD5/PSP5
osc2/icLKouT <«—— [ E 27 [7] «—>  RD4/PSP4
RCO/T10SO/TICKT <> [] 15 26 [] €<—>» RC7/RX/DT
RCA/T1081/cCP2 <> [ 18 25 ] «—>» RC7/TX/CK
Rc2iccP1 <« [ 7 24 || «—» RD5/SDO
RC3/SCKISCL <—>» [] 18 23 [] «—»  RD4/SDI/SDA
RDO/PSPO > [] 19 22 ] «—>» RD3/PSP3
RD1/PSP1 <> [] 0 21 [] «—> RD2/PSP2

s1f 2.9 Taseademeusniazn1s9avIund PIC16FST7

<
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1) ngudgamuEn I 2 ¥1 Av 0SC1/ CLKIN (31 13) uag OSC 2/ CLKOUT (V1 14)
1 = AT

2) NGUVIAILAN § 1 ¥I1AD MCLR (¥1 1)

3) nguIHeNBUNA-D1HA 1133 vuuTuvmesae 6 v1 18un RA0 - RAS 1Tl
14uf 971 RBO - RB7 wosa% @A RCO-RCT wosnd 1ALA RDO - RD7 azwosnd laun REO -
RE2
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2.3.2 MIIAMSHHIGANNDIUDI PIC16F877

M39ANINAIBANN VB PIC16F877 gariiapanidii 3 daufonthennudillsunsy,
wienNSdeya 1azv1I8A 1§16 48 EEPROM

1 wihen s Idsunsy Hlassa i undasanuinanuay fune 8 Aladsa Tae
Tu 1 35av09 PICI6F877 HUWIA 141 @ PIC 16F877 i Program Counter (PC) 4114 13110
Tnsodaf i anioeanuin Id sxxi4 A s Tasfidunu s Reset Vector 9&71 0000h L

3 o QR . p
Interrupt vector 71 0004 h 1azH 1A 36319610109 2.10 F99INM AT LA PIC 16F877 HAWdAn
Y94 Stack 8 TEAY
2) wiheanuieya viwanuiideyadiuieanud wu s nsouwina 128 lud
1 o8 1 & P ] e o sHa da
wisanuifoyautisenniiu 4 BANK Fullufioguos 33anesiall waz S3mnasiam 131
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Program Counter 1

IS

Stack Level 1

Stack Level 2

Stack Level 8

Reset Vector 0000h

Interrupt Vector 0004h
0005h
Page0
07FFh
0800h
On-chip Pagel
Program OFFFh
Memory 1000h
Page2
L7FFh
1800h
Page3
EEFh

52,10 Wiaeanusalusiunsulias quAnYag PIC16ES77
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Indirect addr”

TMRO

PCL

STATUS

PORTA

PORTB

PORTC

PORTD"

PORTE"Y

PCLATH

INTCON

PIR1

PIR2

TMR2

T2CON

SSPBUF

SSPCON

CCPRIL

CCPRIH

CCPI1CON

RCSTA

TXREG

RCSTA

TXREG

RCREG

TXREG

RCREG

CCPR2L

CCPR2H

CCP2CON

ADRESH

ADCONO

General
Purpose

Register

96 Bytes

00h

0lh

02h
03h

04h
05h
06h
07h
08h
0%h
0Ah
0Bh
0Ch
0Dh
0Eh
OFh
10h
1 1h
12h
13h
14h
15h
16h
17h
18h
19h
1Ah
1Bh
1Ch

IDh

1Eh
1Fh
20h

7Fh

[ Unimpiemented data memory location. read as "0".

*

Indirect adar™® | 800
OPTION REG | 81h
PCL §2h
STATUS | 8h
FSR 84h
TRISA | 85h
TRISB | 86h
TRISC | 8h
TRISD!!! | 88h
TRlSEm 89h
PCLATH | 8Ah
INTCON.~| 8Bh
PIEL 8Ch
PIE2 8Dh
PCON —-8Eh
T sk
A | %on
SSPCON2 | 91h
PR2 92h
SSPADD | 93h
SSPSTAT | 94h
1 95
96h
2l 97h
98h
99h
9Ah
| 9Bh
\ 1 och
L
ADRES! | 9Eh
ADCON1 | 9Fh
General Al
Purpose
Register EEh
FOh
accesses
70h -7Fh
FFh

Not a physical register.

Indirect addr®

TMRO

PCL

STATUS

PCLATH

INTCON

EEDATA

EEADR

EEDATH
EEADRH

General
Purpose
Register
16 Bytes

General
Purpose

Register

ACCesses

70h -7Fh

100h

101h

102h
103h

104h
105h
106h

| 107h

108h
109h
10Ah
10Bh
10Ch
10Dh
10Eh
LOFh
[10h
111lh
112h
113h
114h
I15h
116h
117h
118h
119h

L1Ah
11Bh

11Ch

11Dh

I1Eh
L1Fh

120h

16Fh
170h

17Fh

51l 2.11 §rumiid3Vmaes Ildves PIC 16F877

Indirect addr"”

OPTION REG

PCL

STATUS

.

TRISB _

PCLATH

INTCON

EECONI

EECON2

General
Purpose
Register
16 Bytes

General
Purpose

Register

accesses

70h -7Fh

180h
181h

182h
183h

184h
185h
186h
187h
188h
189h
18Ah
18Bh
18Ch
18Dh
18Eh
18Fh
190h
191h
192h
193h

194h
195h

196h
197h
198h
199h
19Ah
19Bh
19Ch

19Dh
19Eh

1AOh

1EFh
1FOh

1FFh
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RP1 =0, RPO =0 (111 BANK 0
RP1 =0, RPO =1 (T4 BANK 1
RP1 =1, RP0=0 (11 BANK 2
RP1 =1, RPO =1 111 BANK 3

uAaE BANK 1174 128 Bytes ttayd uduveaunas BANK aziilufiagvoq Special Function
Register gnidindlow rRaM he 1 SiawesldsumstunginBiived FRameslid
(Register file) Huwa 8 fin lofia1sandinnnd 14 ewuili PICI6Fs77 Tidmnesflendu
fur 32 72 fignimuamhivasdimdaBuda uazdn 96 @ oz ldFumsdmunilfnueds
gase

3) wiheanud iy EEPROM annsmifudoyald 256 dummia (0x00 — 0xFE) T5n13
fAnso Tnedouruiidnos Hafduiliss (SFR) 6 71 Ao EEDATA, EEDATH, EEADR, EEADRH,
EECONI 1tazEECON2

2.3.3 VIFNaMEagHINNNFNNHUY A9 134 PIC16F877

NN 2.1 NFYRTRLAZHINNMIMOUV191°) 11U PICT6FS77

VITEYRY I DIP. | VO/P | Buffer Description

PIN Type Type

OSCI/CLKIN 9 L ST/ICMOS | Mdygy dunadygauinIved CPU
0SC2/CLKOUT 14 0 4 WunieAnaveadyaIauian (1/4ve4

cLKIN) 1¥eosaufuundeain 0SCl 1o
Autiadgya nninlunsdifildnianea

AL‘U‘]JL?I“MNLWEJ{ "I'T?E)'N’rﬂﬁ RC niguUan

MCLR/VPP 1 /P ST Ay yIvTEneanl “07, NTuuTIdu

dmsullsunsu

NFyuduUNn / 191ANA PORTA
RAO/ANO 2 /0 TTL | - ndgauduwa /tewdye , ndyyiadu

]

¢ Ty 190UIADN ANO

P

aauduna /10ane |, Ndyy oy

Qe

RAI/AN] 3 I/O TTL -

Wa dYIeuIann ANI
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319N 2.1 (Ae) Ndanauaznthinmstiauve e u PIC16F877

mﬁftyﬁmm DIP I/O0/P Buffer Description
PIN Type Type

RA2/AN2/VREF- 4 1/0 iy - Buwnn dygIMeWIABn AN2 Lazndygy
ysaudedeay ()

RA3/AN3/VREF+ 5 /0 TTL - Ay IUBUNA / 101ANA , VT IUBY
Wel FURIUDUIAN AN3 UAZUINYQYIBLTS
Aud1aBauan (9

RA4/TOCKI 6 /0 LRC  urdy e / 10 1RNe, iy 1m oy
wa dyanenninves Inweso

RAS/SS/AN4 7 /O TTL - Fanatune /edne , Vdyy oy
W AU IUDUIABN ANA Bz IR 10
Slave Select 19 THa A0 15 H0a 170U 1
Synchronous Serial Port
NFYIBUNA / (91NN PORTA

RBO/INT 33 10; 7| TILIST AT OUNA A 1BIA WA, VIBUNA
fyanudunes sniaoten

RBI 34 vo ) | TTL R R TGN PR REATE

RB2 35 VO~ | TIL - NAYRIUTUNA ADIANA

RB3/PGM 36 6] TTL -andFyanauduna Aedwa , ndy s
TsUAT UL AU

RB4 37 /o iE “AHaNUAUNA / 101ANe, VIFYR 18T
BumoT SnvaInms/Senudasan iz e s
o104

RBS 38 T SELL Sdyguduna /01N , dy eI
SumedHiinmaasunlasanius vesun
dayaa

RB6/PGC 39 /o | TTL/ST - N FYIUBUNA / 101ANA , TR
Sumes Sinnmswisuuasaouzve s
Fuana vazdundygranninlulnua
A3 lsunaw

RB7/PGD 40 /0 TTLIET - NdyaUdUNa / 101ANR , NdyRNanIT

a fu o =
rReTInNannsaasulasa e TuE B

GRTGTRGN
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LRI

DIP

PIN

I/O/P

Type

Buffer

Type

Description

RCO/T10SO/TICKI

RC1/T10OSI/CCP2

RC2/CCPI

RC3/SCK/SCL

RC4/DI/SDA

RC5/SDO

RC6/TX/CK

RC7/RX/DT

33

17

18

24

25

26

/0

/O

/0

/0

170

1/0

[0

I/0

ST

ST

SiP

ST

syl

ST

ST

ST

NFyaNUBUNA / 1D1AWA PORTC

dauduna / 101Ana |, NdyIneod

%ammaﬂmﬁwm 1A VIDUNATYY I

wiinie lnwes

- AR INBUYS @ena | e

winadFamnes nwesl nay Wi

ﬁ'ﬂgiymx Capture 2 input / Compare 1 output/

PWM2 output

- NANABUYe / 18dENe Az a1

Capture | input/ compare 2 output / PWMI

output

- AR /1B1ENR , Vet

WA wtluJiluJ"imHTﬁﬂﬂumiéBﬁ'li Synchronous ,

Wy InEn T I

['C ag SPI

- PIHYIBDUNH /191N DLW Ty 1.
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#include "D:\Ptect\remote\rcv.h"

// #include <stdio.h>

// #include <stdlib.h>

// #include <string.h>
§ZERO_RAM

char a, b, cs, csx; // general perpose

char @ufiwasm; // ID of machine
char sbuf([32]; // buffer for serial port
char idx; // index for serial pert
intl srdy; // serial ready flag
/‘k
binary encoede
Xl
char bin encode/(byte hi, byle lo)
{
if ((hi&0x40)==0x40) /4 char detect
{
hi&=0x0£%;
hi+=9;
}
else
hi&=0x0f; // number detect
hi<<=4; M/ sk 8 & feph-etdiloif
hi&=0xf0;
if ((lo&0x40)==0x40) / /- char detect
{
lo&=0x0£;
lo+=9;
}
else
lo&=0x0f; //“number detect
hil=lo;
return (hi);
}
/-k
command decode
A

void com decode (void)
{
#i char chb[]={0x80, 0x40, 0x20, 0x10, 0x08, 0x04, 0x02, 0x01};

srdy=0; // reset flag

if (sbuf[0]!="':") // detect protocal
return;
cs=sbuf [0]+sbuf[1l]+sbuf[2]+sbuf[3]+sbufl4]+sbuf([5]+sbufl6]; vl

check sum
csx=bin_encode (sbuf[7], sbuf(8]); // turn on led function
if (gs!=csx)
return;
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muAnmm=bin_encode (sbuf(l], sbuf[2]); // turn on led function
if  (wudwesm!=0x01)

return;
wufvsin=bin_ encode (sbuf[3], sbuf(4]); // turn on led function

output_b (mufwam) ;
mwuAwmm=bin encode (sbuf([5], sbuf[é6]); // turn on led functiocn

output d (wwdwssm) ;

}

/*
Recieve data from serial port.by interrupt
*f
#int rda
void uart rcv ()
{
sbuf [idx]=getc A)s //~keep data
if (sbuf[idx]==CR | | .sbufl[idx]==LF) // return detected
{
sbuf [1dx]=0; /7 f£ill terminate
srdy=1; /// serial ready flag
idx=0; // reset index
}
else
{
if (++idx>32) [/ increse index for next data
idx=0;

}
/*

main progran
Y

void main()

{
setup wdt (WDT 1152MS) ; / /. setup-watech dog

set _tris b (0x00); 7/ portib_s~eutupt
set_tris d (0x00); 7 [port d output

enable interrupts(int _rda); // enabple serial reciewve
enable interrupts(globaly); // enable all interrupt

output_b (0x00);
output_d (0x00);
while (1) // main loop

{
restart wdt ();

if (srdy) // serial port avialable
com_decode ();
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Tdsunsuninad

#include "D:\Ptect\Remote\snd.h"
#ZERO_RAM

void main ()
{
aBl o g I
intl kf;
char e¢s, pb, pd, pbx, pdx;
char buf[s);

set _tris b (oxff); //spb="input
set _tris d (oxff); // pd= input

setup wdt (WDT_ 11sMS) ; //—setup watch dog
delay ms (1000);

pbx=pdx=oxss; / // set first

while (TRUE) // main loop
{
restart wdt ()% // reset’ wdt

pb=input B ()
pb=0xff;
pd=input d ()%
pd"=oxff;

delay ms (tz //_delayy millisec

if  (++1>300)

{
pbx=pb;
pdx=pd;
sprint f WEu L & w0z xwo2k ™ obys, Y, ;
cs=buf [o+buf [1+buf [2buf [31+buf f4but [si+buf [6l;
printf ("\r\Veroawexwexwnex\r", pb, pd, cs);
continue;

if (pbl!=pbx || pd!=pdx) // send to serial

pbx=pb;

pdx=pd;

sprintf (buf, ":owonxwnx", pb, pd);

cs=buf [o+buf [1+buf [2+buf [3pbuf [4+buf [s1+buf [6;
printf ("\r\r:ouwnxwnxwx\r", pb, pd, cs);
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PIC16F87X

28/40-Pin 8-Bit CMOS FLASH Microcontrollers

Devices Included in this Data Sheet:

« PIC16F873
« PIC16F874

+ PIC16F876
+ PIC16F877

Microcontroller Core Features:

High performance RISC CPU
Only 35 single word instructions to learn

« All single cycle instructions except-for program
branches which are two cycle

Operating speed. DC - 20 MHz clock input
DC - 200 ns instruction cycle

Up to 8K x 14 words of FLASH Program Memory,
Up to 368 x 8 bytes of Data Memory (RAM)
Up to 256 x 8 bytes of EEPROM Data Memory

+ Pinout compatible to the PIC18C73B/74B/76/77
Interrupt capability (up to 14 sources)

Eight level deep hardware stack

+ Direct, indirect and relative addressing modes
Power-on Reset (POR)

Power-up Timer (PWRT) and
Oscillator Start-up Timer (OST)

Watchdog Timer (WDT) with its own on-chip RC
oscillator for reliable operation

Programmable code protection
Power saving SLEEP maode
Selectable oscillator options

Low power, high speed CMOS FLASH/EEPROM
technology

Fully static design

In-Circuit Serial Programming™ (ICSP) via two
pins

Single 5V In-Circuit Serial Programming capability
+ In-Circuit Debugging via two pins

Processor read/write access to program memory
Wide operating veltage range: 2.0V to 5.5V

High Sink/Source Current: 25 mA

Commercial, Industrial and Extended temperature
ranges

Low-power consumption:

- < 0.6 mA typical @ 3V, 4 MHz
- 20 uA typical @ 3V, 32 kHz

- <1 pA typical standby current

-

.

.

-

-

Pin Diagram

PDIP
MeLRver ——= [ 1 A/ 20 [] =—= RBVPED
RAGAND w—[] 2 39 [] =—= RBG/FGC
RAANL +—[] 3 38 [[] =— RBS
RAZA SF- a4 37.[] - RBz
RAJANINVAEF+ w—[] 5 28 [] =— REBZPGM
RAATOCK ~—=T] & 35 [] == RB2
7 < 34 [} s RB1
I~ a3 [ =—= RBO/INT
V) 0w VoD
REZICSIANT ~—=[] 12 E TP s
Voo [if 11 E 20 [J =~ RD7/P3P7
Voae . []13 ©w 29 [] —= RDG/PSPE
OSCHOLKIN —=[] 13 6 26 | ) == RDE/PSPE
OBC2/CLKOUT w—r ] 14 ¥ 27 [[] =—» RD4/PSP4
RCOT{OSOTICK! +—w-{] 15 25 [} 4—+ RCTRXDT
RCAMIOSYCCP2 w—-[ 15 25 [ =—s RCEANCK
RC2ICCPI = [] 47 24 [[] =—e RCESDO
RGIISCKISCL =115 33 [ ] =—= RC4/3DISDA
ROOPSPO -—a[] 19 22 [] +—= RO3/P5P3
RE1PSP1 w—= [ 20 21 g «—» ROZIFSPZ

Peripheral Features:

-

Timer0: 8-bit timer/counter with 8-bit prescaler

Timer1. 16-bit timerfcounter with prescaler,
can be incremented during SLEEP via external
crystal/clock

Timer2: 8-bit imerfcounter with 8-bit period
register, prescaler and postscaler

Two Capture, Compare, PWM modules

- Capture is 18-bit, max. resolutionis 12.5 ns

- Compare is 16-bit, max. resolution is 200 ns

- PWM max. resolution is10-hit

10-bit multi-channel Analog-to-Digital converter
Synchronaus Serial Port (SSP) with SPI™ (Master
mode) and 12C"" (Master/Slave)

Universal Synchronous Asynchronous Receiver
Transmitter (USART/SCI) with 9-bit address
detection

« Parallel Slave Port (PSP} 8-bits wide, with

external RD, WR and CS controls (40/44-pin only)

Brown-out detection circuitry for
Brown-out Reset (BOR)

P e S P e i e o o B e S R e ST s ]
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DI e m e
Pin Diagrams
PDIP, SOIC
MELRre— 1 - 28] == RE7/PGD
rRaomNo=— L] 2 27[7] =— RBGHPGC
ravant =— L 3 - 267 == RBS
RAZ/ANZNVREr- == LI 4 ~ 25[] =—=RB4
RA3IAN3VRERs =[] & 0 247 =—= RB3/PGI
rasmocki =[] & e 23[0) =~ RB2
RASANSE +— [ 7 0 22[] = RB1
ves—[] 8 ] 21[] === RBOINT
OSCH/CLKIN—>=[] @ O 20{-] ~— VoD
oscarcLkouT=—C]10 = 190 ] -—¥ss
RCOT 1050 1oK == L] 11 18[7] === RCT/RX/DT
ReUTI0SICCP2 =[] 12 170 = RCGTXCK
RC2/CCP1 = []13 16| ] == RCSSDO
rReasck/scL < [ 14 150 ] =—= RC4/SDISDA
e
i
= g [
Mal-od OO
gxgac 82
PLCC.) |@3Eio baeng
oo é KlZZeeExz
o o o o o o o o
N el (‘l-—gt:l(:‘i:e
RAITOCKL s ] 39 RBSPGI
RASIANASS v Fls © * -
REQ/RD/ANS oo g 37 RE
RELIWHIANG! feemi D1 38 REG/INT
R e aTePa gy | 38 veo
: —= 112 <} \Vss
Mes e [g PIC16F874 5 ROD7/PSPT
OSCUCLKIN -~ [ 44 32 RDG/PSPE
L BSEACKKDOUT o [ 16 31 RO5IPSP5
RUU:T‘[OSO;‘TKLK(! - [ 45 30 RO4/PSP4
- DML « ool i cobet?S RC7RADS
o O NN N NN
1 o o
o
i A
2 % 2.2 REQREAEEIEY
N faPat:
oglgfrEEsad pugggu&ugggﬁz
X A0 6.V KW FOE (R R R
Eobroaedor CNGBECOnlE
@ @ TS Gy O i B CEPEREEESED
QFP OU‘UDDDQDO\_)U L L Q £
CEEFECEEEEE £ 2 b
5
PHINN g
SEEEEEEEER S
RCTRXDT -~ 1 33 NC
RD4/PSP4 ~— 2 3 = RCOT10SOT1CKI
RD3/PSPS =™ 3 31O — 0OSC2ICLKOUT
ROGPSPE =™ 4 30T =— OSC{/CLKIN
RO7/IPSPT =—-CIT 5 PIC16F877 29[ID =— Vss
ves —=CTHE  PIC1GFBY4  2ohie s medan?iEE
Voo —* 7 0707 «—s RE/ANT/CS
RBO/INT ~—+ 8 26T == RE/ANGWR
RB1 == 9 55T +— REO/ANSRD
RB2 —=—+ 10 24T = RAS/ANA/SS
RBS"PGN] RS 1 NI~ OO Plzam - RA‘”TUCK!
B T e e o I ]
vugLooLeg . i
ZEpppP etk
2El23z22
ZeRecsz
2 L=
.C_\! 37
s
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Key Features
PICmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16F876 PIC16F87T
Manual (DS33023)
Operating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
RESETS (and Delays) POR, BOR PCR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
FLASH Program Memeor,
(14Abi%words) ’ i t o1 B
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory 128 128 256 256
Interrupts 13 14 13 14
11O Ports Ports AB.C " | Ports A,B,C,D.E Paorts A,B,C Ports AB.C,D.E
[imers 3 3 3 %)
Capture/Compare/PWM Modules 2 2 2 2
Serial Communications MSSP, USART | MSSP, USART | MSSP, USART | MSSP USART
Parallel Communications — PSP — PSP

10-bit Analog-to-Digital Module

5 input channels

8 input channels

5 input channels

8 input channels

Instruction Set

35 instructions

35 instructions

35 instructions

35 instructions




PIC16F87X

1.0 DEVICE OVERVIEW

This document contains device specific information.
Additional information may be found in the PICmicro™
Mid-Range Reference Manual (DS33023), which may
he obtained from your local Microchip Sales Represen-
tative or downloaded from the Microchip website. The
Reference Manual should be considered a complemen-
tary document to this data sheet, and is highly recom-
mended reading for a better understanding of the device
architecture and operation of the peripheral modules.

There are four devices (PIC16F873, PIC16F874,
PIC16F876 and PIC16F877) covered by this data
sheet. The PIC16F876/873 devices come in 28-pin
packages and the PIC16F877/874 devices come in
40-pin packages. The Parallel Slave Port is not
implemented on the 28-pin devices.

The following device block diagrams are sorted by pin
number; 28-pinfor Figure 1-1 and 40-pin for Figure 1-2.
The 28-pin and 40-pin pinouts are listed in Table 1-1
and Table 1-2, respectively.

FIGURE 1-1: PIC16F873 AND PIC16F376 BLOCK DIAGRAM
. Program Data
Device FLASH Data Memory EEPROM
PIC16F873 4K 192 Bytes 128 Bytes
PIC16F876 8K 368 Bytes 256 Bytes
AL P Data Bus 3 PORTA
s F’rogram‘ Gounter <5 (1] ; | I SAD/AND
FLASH 4 L \{ : o RAT/ANT
Program v s [ <] "RA2/ANZIVREF-
Me y ¥ o IANVRE
emory 8 Level Stagk File =2 RAS'?&J’?':(VN'H
{13-0it} Registers ] RA?I o
il negsle = RAB/ANAISS
Program ; " i
Biis =0 1l RAM Adardl <y 9 ‘; PORIE
o ’ i 4 RBOANT
R /- Addr MUX N e RB1
i 7 ‘i} !;\‘;[ndirect i B o
Direct Addi I 8 "aeilr - RE3/PGM
s i F RBE4
FSRrag o= +—= X RBE
4 RB&/PGC
PASTATUS reg | ‘ RE7/PGD
8
= RCOT1080M1CKI
Power-up | RCAH/T1081CCP2
oY Times - RC2/CCP1
nStrueion Oscillator 1 RCHSCK/SCL
Desode & <=3 | Start-up Timer & R RC4/SDISDA
Control Power-on B RCEISDO
Reset & R RCB/TX/CK
-t 7. DT
e~ Timin a || ‘Watchdog PSR
D=3 Generation [“F Timer
OSCY/CLKIN Browi-out
0OSC2/CLKOUT Reset
In-Circuit
Debugger
Low Voltage
Programming
MCLR VDD, Vss
TimerD Timert Timer2 10-bit A/D
il 1L I 1
L i i 3
Synchronous
E "
Data EEPROM cCcPi2 Serial Dort USART
Note 1: =igher order bits are fram the STATUS register.
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FIGURE 1-2: PIC16F874 AND PIC16F877 BLOCK DIAGRAM
. Program Data
vice Data Memor
He FLASH Y| Eeprom
PIC16F874 4K 192 Bytes 128 Bytes
PIC16F877 8K 368 Bytes 256 Bytes
b o Dawmpus ___° PORTA
FLASH | Program Syl [ ;; RAOIAND
— RATIANA
i}gﬂf‘f? Ak RA2IAN2IVREE-
8 Level Stack F.“ RANANIVREF+
(13-hit) Dot L RA4TOCKI
LS 9 RAB/ANS/SS
Program :
T RANAddr® 45 9 o=
él g = +—=X| REO/JNT
VI | 1 rer
£X FATRAN 4
| Uirect Addr— T i BP‘ e i 40 REIPGM
1 1 +— RB4
| FE8Rreg +—=X] RES
- RBE/PGC
f I STATUS reg | 1 RB7/PGD
i 8 :
i - - 1 PORTC
M 1 5 RORTIOSOTICKI
Powarip 3 s RC1T10SYCCR2
17 Timer B RC2ICCP1
‘nstru;:llun Osciflator 4 B RE/SRSCE
Decode & 53| Startup Timer ; \ ALU I RCAISDISDA
Cantroi i T1X] RC/SDO
Pclg*fer-fn 1 ; i RGBITX/CK
e (%] ROTRX/DT
Timing | Watohdog
4 Generation [~ Timer PORTD
QSCYCLKIN Brown-out = RDO/PSPO
OSC2CLKOUT Reset N S ol
{n-Cireiis - RD2/PSP2
Debligger i RD3/PSP3
Low-Vallage M RD4/PSP4
Pragramming Parafiel Slave Port u RD&/PERS
-t RDGPSPE
4 RDFPSPT
PORTE
WMOIR, Voo, Vss 4[] REQIANS/RD
4—=0<] RE1/ANGWR
<[] RE2/ANTTS
TimerC Timer1 Timer2 106t A/D

it
Il

Data EEFROM

CCP1.2

Synchronous
Senial Port

USART

Note 1: Higher order bits are from the STATUS register
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TABLE 1-1: PIC16F873 AND PIC16F876 PINOUT DESCRIPTION
5 DIP soIC l1olP Buffer _—
Pin Name Pin# Pin# Type Tybe Description
OSC1/CLKIN 9 g | ST/CMOS®) | Oscillator crystal input/external clock source input.
0OSC2/CLKOUT 10 10 (o] — Oscillator crystal output. Connects to crystal or resenator in
crystal oscillator mode. In RC mode, the OSC2 pin outputs
CLKOQUT which has 1/4 the frequency of OSC1, and denotes
the instruction cycle rate.
MCLRNFPP 1 1 1P e T Master Clear (Reset)input or programming voltage input. This
pin is an active low RESET to the device.
PORTA is a bi-directional /O port.
RAQ/AND 2 2 [le] ITh RAQ can also be analog input0.
RAT/AN1 3 & fie] 7 E by RA1 can also be analog inputt
RA2/AN2/VREF- 4 lie] FhL, RAZ2 can also be analog input2 or negative analog
reference voltage.
RA3/AN3/VREF+ 7 5 o T RA3 can also be analog input3 or positive analog
reference vollage.
RA4/TOCKI 6 5 o ST RA4 can also be the clock input to the Timer0
module. Qutput is open drain type.
RAS/SS/AN4 7 7 110 TTL RAS can alse be analog inputd or the slave select
for the synchronous serial port.
PORTB is a bi-directional /O port. PORTB can be software
programmed for internal weak pull-up on all inputs.
RBO/INT 21 21 e} TTLisT! REQ can also be the external interrupt pin.
RB1 22 23 l{e] TTL
RB2 23 23 lie] TTL
RB3/PGM 24 24 {f{s] TTH RB3 can also be the low voltage pregramming input:
RB4 ] 28 {l{e] Tk Interrupt-on-change pin.
RBS 26 26 {l{s] TTL Interrupt-on-change pin.
RB6/PGC 27 27 o] TTLSTE Interrupt-on-change pin or In-Circuit Debugger pin. Serial
programming clock.
RB7/PGD 28 28 o] TTLSTE Interrupt-oh-change pin or In-Circuit Debugger pin. Serial
programming data.
PORTC is a bi-directional I/O port.
RCO/T10SO/T1CKI 11 " [l{e] ST RCO can also be the Timer1 oscillator output or Timer1
clock input.
RC1/T1Q8I/CCP2 12 12 fie] ST RC1 can also be the Timer1 osclllator input or Capture2
input/Compare2 output/PWMZ2 output.
RC2/CCP1 13 13 lie} ST RC2 can also be the Capture1input/Compare 1 output/
PWIM1 output.
RC3/SCK/SCL 14 14 fie] ST RC3 can also be the synchronous serial clock input/output
for both SPI and 1°C modes.
RC4/SDI/SDA 15 15 l{e} ~p RC4 can also be the SPI Data In (SPI mode) or
data 110 (12C mode).
RC5/SDO 16 16 [ile} ST RC5 can also be the SPI Data Out (SPI mode).
RC8/TX/CK 17 17 o ST RCE can also be the USART Asynchronous Transmit or
Synchronous Clock.
RC7/RX/DT 18 18 lie} ST RC7 can also be the USART Asynchronous Receive or
Synchronous Data.
Vss 8,19 8,19 P — Ground reference for logic and /O pins.
Voo 20 20 P — Positive supply for logic and /O pins.
Legend: | =input O = output 11O = input/output P = power
— = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMQOS input otherwise.
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TABLE 1-2: PIC16F874 AND PIC16F877 PINOUT DESCRIPTION
. DiP PLCC | QFP | I/O/P Buffer s
Pin Name Pinit Pin#t Pin# | Type Type Description
OSC1/CLKIN 13 14 30 | ST/ICMOSH) | Oscillator crystal input/external clock source input.
OSC2/CLKOUT 14 15 31 o] —_ Oscillator crystal output. Connects to crystal or resonator
in crystal oscillator mode. In RC mode, OSCZ2 pin outputs
CLKOUT which has 1/4 the frequency of OSC1, and
denotes the instruction cycle rate.
MCLR/N/FPP 1 2 18 /P ST Master Clear (Reset) input or programming voltage input.
This pin is an active low RESET to the device.
PORTA is a bj-directional I/O port.
RAO/ANOC 2 3 19 [[{e] gy A RAQ can also be analog input0.
RA1/AN1 3 4 20 (o] THL RA1 can also be analog inputi.
RAZ/IANZ/VREF- 4 21 [l{e] L RAZ ¢an also be analog input2 or negative
analog reference voltage.
RA3/AN3/NVREF+ 5 6 22 17Q JERL RA3 can alsc be analog input3 or positive
analog reference voltage.
RA4/TOCKI 6 7 23 l[{e] ST RA4 can also be the clock input to the Timer0 timer!
counter. Output is open drain type.
RAS5/SSIAN4 7 8 24 /O UL RAS5 can also be analog inputd or the slave select for
the synchronous serial port.
PORTB is a hi-directional IO port. PORTB can be soft-
ware programmed for internal weak pull up on all inputs.
RBO/INT 33 36 8 o) TTLIST RBO can also be the external interrupt pin.
RB1 34 37 9 e} TTL
RB2 35 38 10 110 TTL
RB3/PGM 3B 39 " fie, TTL RB3 can also be the low voltage programming input.
RB4 34 41 14 1o} TTL Interrupt-on-change pin.
RB5 38 42 15 11O TTL Interrupt-on-change pin.
RB6/PGC 39 43 16 1’0 TTL/AaTR) Interrupt-on-change pin or In-Circuit Debugger pin,
Serial programming clock.
RB7/PGD 40 44 17 110 TTUST® Interrupt-on-change pin or In-Circuit Dehugger pin.
Serial programming data.
Legend: |=input O = output 110 = input/output P = power
— = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as an external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3: This buffer is a Schmitt Trigger input when ¢onfigured as general purpose /0 and a TTL input when used in the Parallel
Slave Port mode (for interfacing to a microprocessar bus),
4: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.
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TABLE 1-2:

PIC16F874 AND PIC16F877 PINOUT DESCRIPTION (CONTINUED)

. DIP PLCC QFP | llO/P Buffer ¢
- - 2 D t
Pin Name Pin# Pin# Pin# | Type Type ESenREn
PORTC is a bi-directional I/Q port
RCO/T10SC/T1CKI 15 16 32 110 ST RCO can also be the Timer1 oscillator output or a
Timer1 clock input.
RC1/T108I/CCP2 16 18 35 110 ST RC1 can also be the Timer1 oscillator input or
Capture2 input/Compare2 output/PWM2 output.
RC2/CCP1 17 19 36 i{e] ST RC2 can also be the Caplure? input/Compare
output/PWh1 output.
RC3/8CK/SCL 18 20 13 l{e} ST RC3 can also be the synchronous serlal clock input/
output for both SPI and I°C modes.
RC4/SDI/SDA 23 25 42 lie] ST RC4 can-also be the SPI Data In (SPI mode) or
data 110 (1°C mode).
RC5/SDO 24 26 43 f{o] §T RC5 can also be the SPI Data Out (SPI mode),
RCB/TX/CK 25 27 44 o 51 RCE can also be the USART Asynchronous Transmit
or Synchronous Clack.
RC7/RX/DT 26 29 7l 110 S RC7 can also be the USART Asynchronous Receive
or Synchronous Data.
PORTD is a bi-directional I/O port or parallel slave port
when interfacing to a microprocessor bus.
RDO/PSPO 19 21 38 [fe} sTTTLER)
RD1/PSP1 20 22 39 e STTTLE!
RD2/PSP2 21 23 40 1o STTTLE!
RD3/PSP3 22 24 41 1o sTTTL®
RD4/PSP4 27 30 2 1o sTATL®
RDS/PSP5 28 31 3 1o STTTL®
RD6E/PSP6 29 32 4 Vo | sTrTL?
RD7/PSPT7 30 33 5 110 STITTL®!
PORTE is a bi-directional I/C port.
REQ/RD/IANS 8 9 25 1O sTTTLR REN can also be read control for the parallel slave
port, or analog input5
RE1/WRIANG 9 10 26 o) sTITTL®) RE1 can also be write control for the parallel slave
port, or analog inputé.
RE2/CS/ANT 10 11 27 110 STTTLE! RE2 can also be select control for the parallel slave
port, ar analog input?.
Vss 12,31 13,34 6,29 P — Ground reference for logic and I/Q pins.
Voo 11.32 128 7,28 P — Positive supply for logic and I/O pins.
NC — 1,7728 9nl2,13, — These pins are not internally connected. These pins
40 33134 should be left unconnected.
Legend: | =input O = output 170 = inputfoutput P'= power
— = Not used TTL = TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as an external interrupt.
2: This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3: This buffer is a Schmitt Trigger input when configured as general purpose /O and a TTL input when used in the Parallel
Slave Port mode (for interfacing to a microprocessor bus).
4: This buffer is a Schmitt Trigger input when configured in RC oscillator mode and a CMOS input otherwise.
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20 MEMORY ORGANIZATION

There are three memory blocks in each of the
PIC18F87X MCUs. The Program Memory and Data
Memory have separate buses so that concurrent
access can occur and is detailed in this section. The
EEPROM data memory block is detailed in Section 4.0.

Additional information on device memory may be found
in the PICmicro™ Mid-Range Reference Manual,
(DS33023).

FIGURE 2-1: PIC16F877/676 PROGRAM
MEMORY MAP AND
STACK
PC<12:0>
R TURN /\f\ 3
RETLI{
Siack Levei 1
Stack Level 2
.
.
Stack Levet §
RESET Vector 2000h
, g B
: X%
Interrupt Vector 20C4h
0058
Page 0
FEED
a800n
Page 1
On-Chip “ p—
Program VEEFR
Memory &3
Page 2
Page 3
FFFh

2.1 Program Memory Organization

The PIC16F87X devices have a 13-bit program counter
capable of addressing an 8K x 14 program memory
space. The PIC16F877/876 devices have 8K x 14
words of FLASH program memory, and the
PIC16F873/874 devices have 4K x 14. Accessing a
location above the physically implemented address will
cause a wraparound.

The RESET vector is at 0000h and the interrupt vector
is at 0004h.

FIGURE 2-2: PIC16F874/873 PROGRAM
MEMORY MAP AND
STACK
BCe12:0> I
CALL, RETORN /ﬁ‘ 12
*ETEIE, RETIH {>
Stack Level 1
Stack Level 2
Stack Level 8
RESET Veotor £O0ThH
e = =
Interript Vactor 4o04h
Bl Fagsly
Procram
temary
Page 1
SFFFh
1FFFh
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2.2 Data Memory Organization

The data memory is partitioned into multiple banks
which contain the General Purpose Registers and the
Special Function Registers. Bits RP1 (STATUS<6>)
and RPO (STATUS<5>) are the bank select bits.

RP1:RPO Bank
00 0
01 f
10 2
1 3

Each bank extends up to 7Fh (128 bytes). The lower
locations of each bank are reserved for the Special
Function Registers. Above the Special Function Regis-
ters are General Purpose Registers, implemented as
static RAM. All implemented banks contain Special
Function Registers. Some frequently used Special
Function Registers from one bank may be mirrored in
another bank for code reduction and quicker access.

Note:  EEPROM Data Memory description can be
found in Section 4.0 of this data sheet.

i1 GENERAL PURPOSE REGISTER
FILE

The register file can be accessed either directly, orindi-
rectly through the File Select Register (FSR).
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FIGURE 2-3: PIC16F877/876 REGISTER FILE MAP
File File File File
Address Address Address Address
indirect addr.(| 00h Indirect addr{?| gon Indirect addr.") | 100h Indirect addr.(| 1g0n
TMRO O1h OPTION_REG | 81h TMRO 101h OPTION_REG| 181h
PCL 0zh PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA G5h TRISA 85h 105h 185h
PORTB | 08h TRISB 86h PORTE 106h TRISB 186h
PORTC 07h TRISC 87h 107h 187h
poRTD! | 08h TRISDAL | 88h 108h 188n
PORTEM | Ooh | —TRISEN. | 8on 10h 189h
PCLATH 0Ah PCLATH 8AR PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 aCh RIE1 8Ch ! EEDATA 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON?2 180h
TMRAL OEh PCON 8Eh EEDATH 10Eh Reserved® | 18Eh
TMR1H 0OFh 8Fh EEADRH 10Fh Reserved® 18Fh
T1CON 10h 90h 110h 190h
TMR2 11h SSPCON2 | 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF 13h SSPACD 93h 113h 193h
SSPCON 14h SSPSTAT 94h 114h 194h
CCPR1L 15h 95h 115h 195h
CCPR1H 16h 96h 116h 196h
CCP1CON | 17h 97h Se,” eral 117h geﬁerai 1971
RCSTA_ | 18h TXSTA || 98h Reasivr . A18h Register | (198h
TXREG 19h SPBRG 99h 16 Bytes 119h 16 Bytes 199h
RCREG 1Ah 9Ah 11Ah 19Ah
CCPR2L 1Bh - oBh 118h 198h
CCPR2H 1Ch 9Ch 11Ch 19Ch
CCP2CON 1Dh 9Dh 11Dh 19Dh
ADRESH | 1Eh ADRESL 9Eh TEh 19Eh
ADCONOD 1Fh ADCON1 9Fh 11Fh 19Fh
2on Adh 1768) 1A0h
General General General General
Purpose Purpose Purpose Purpose
Register Register Register Register
96 Bytes 80 Bytes B, 80 Bytes — 80 Bytes 1EFh
accesses Foh accesses 170h accesses e
70h-7Fh 70h-7Fh 70h - 7Fh
7Fh FFh L 1 17Fh o], “FEER
Bank 0 Bank 1 Bank 2 Bank 3

] Unimplemented data memory locations, read as ‘0",
* Not a physical register.

Note 1: These registers are not implemented on the PIC16F876.
2: These registers are reserved, maintain these registers clear.
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FIGURE 2-4:

PIC16F874/873 REGISTER FILE MAP

File
Address

Indirect addr.{? | 00h
TMRO 01h
PCL 02h
STATUS 03h
FSR 04h
PORTA 05h
PORTB 06h
PORTC 07h
porTD!" | 08h
PORTE" | 08h
PCLATH 0Ah
INTCON 0Bh
PIR1 0Ch
PIR2 0Dh
TMR1L 0OEh
TMR1H QFh
T1CON 10h
TMR2 11h
T2CON 12h
SSPBUF 13h
SSPCON 14h
CCPRI1L 15h
CCPR1H 16h
CCP1CON 1¢h
RCSTA 18h
TXREG 19h
RCREG 1Ah
CCPR2L 1Bh
CCPR2H 1Ch
CCP2CON | 1Dh
ADRESH 1Eh
ADCONO 1Fh
20h

General

Purpose

Register

96 Bytes
7Fh

Bank 0

File
Address
Indirect addr.") | son
OPTION_REG | 81h
PCL 82h
STATUS 83h
FSR 84h
TRISA 85h
TRISB 86h
TRISC 87h
TRISD | ash
TRISE!" | 8gh
PCLATH 8Ah
INTCON 8Bh
PIE1 8Ch
PIE2 8Dh
PCON 8Eh
8Fh
90h
SSPCON2 | 81h
PR2 92h
SSPADD 93h
S8PSTAT 94h
95h
96h
97h
TASTA 98h
SPBRG 99h
9Ah
9Bh
9Ch
9Dh
ADRESL 9Eh
ADCON1 9Fh
ADh
General
Purpose
Register
96 Bytes
FFh
Bank 1

File
Address
Indirect addr. | 100h
TMRO 101h
PCL 102h
STATUS 103h
FSR 104n
105h
PORTB 106h
107h
108h
109h
PCLATH 10Ah
INTCON 10Bh
EEDATA 10Ch
EEADR 10Dh
EEDATH 10Eh
EEADRH 10Fh
110h
120h
accesses
20h-7Fh
16Fh
170h
17Fh
Bank 2

[] Unimplemented data memory locations, read as ‘0.
* Not a physical register.
Note 1. These registers are not implemented on the PIC16F873.

2: These registers are reserved, maintain these registers clear.

File
Address
indirect addr.| 180n
OPTION_REG| 181h
PCL 182h
STATUS 183h
FSR 184h
185h
TRISB 186h
187h
188h
189h
PCLATH 18Ah
INTCON 18Bh
EECON1 18Ch
EECON2 18Dh
Reserved®? | 18Eh
Reserved® | 18Fh
v 190h
1A0h
accesses
AOh - FFh
1EFh
1FOh
1FFh
Bank 3
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222

SPECIAL FUNCTION REGISTERS

The Special Function Registers are registers used by
the CPU and peripheral modules for controlling the
desired operation of the device. These registers are
implemented as static RAM. A list of these registers is

given in Table 2-1.

The Special Function Registers can be classified into

two sets: core (CPU) and peripheral. Those registers

peripheral features section.

associated with the core functions are described in
detail in this section. Those related to the operation of
the peripheral features are described in detail in the

TABLE 2-1: SPECIAL FUNCTION REGISTER SUMMARY
Value on: | Details
Address Name Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 POR, on
BOR page:
Bank 0
00K INDF Addressing Ihis loeation uses contents of FSR lo.address data memary (not a physical register) poop ooos | 27
01h TMRO Timer0 Modufe Register - wxws rxex | 47
02n PCL Program Counter (PC) Least Significant Byte 0000 0000 28
030 | STATUS ‘P | _RrPi_| RPD TO Fo z DG e ovo1 1| 18
04n!? FSR Indirect Data Memory Address Pointer oo wex | 27
05h PORTA — | 1 POR 1A Data Latch when written. PORTA pins when read --0% D00% 29
06h PORTE PORTB Data Latch when written: PORTB pins when read HHHE XK 31
07h PORTC PORTC Data Latch when varitten: PORTC pins when read KA KA 33
0an™ PORTD PORTD Data Latch when written’ PORTD pins when read s oo | 35
oont | PORTE = = e A/ - RE2 RE1 | REO . |-=-- o] 38
0ARU3) | PCLATH - — 2 Write Buffer for the upper 5 bits of the Program Caunter -=-a'noos |7 26
0Bh® | INTCON GIE PEIE TOIE INTE RBIE TOIF INTF RBIF - | wood ooox| 20
0Ch PIR1 PSPIFR) ADIF RCIF TXIF SSPIF CCP1IF TMR2IF | TMRI1IF [ooeo gooo 22
0Dh PIR2 — (5) — EEIF BCLIF - — CCP2IF | -x-p 0--0 24
0Eh TMRIL Holding register for the Least Significant Byte of the 16-bit TMR1 Register KHXX 52
OFh THMR1H Holding register for the Most Significant Byte of the 16:bit TMR 1 Register 52
100 T1CON — | = Trickest] T1ckeSo [r1oscen | TasYNC [ TMR1CS [ TMRION [ =05 voos |61
11h TMR2 TimerZ Module Register DO0C BO0O 55
12h T2C0N — [Toltesa| 7oUTPS2 | TOUTPS1 | TOUTPS0 | TMR2ON | T20KPS1 | T2CKPS0 | ~06s ooco| 55
13h SSPBUF Synchronous Senal Port Receive Buffer/Transmil Register oo Kepe| 7078
14h SSPCON WCOL | SSPOV | SSPEN | CKP | SsPM2 | SSPM2 | SSPM1 | SSPNO o] o7
15h CCPRIL Capture/Compare/PWM Register! (LSB) 57
16h CCPR1H Capture/Compare/PWM Register (MSB) 57
17h CCP1CON — — CCP1X CCP1Y CCP1M3 | CCP1M2 | CCP1MT | CCP1MC | --04 0000 58
18h RCSTA SPEN RX9 SREN CREN ADDEN FERR OERR RX9D 0060 000x 96
19h TXREG USART Transmit Data Register 0004/ 0008 99
18h RCREG USART Receive Data Register 0000 0000 | 101
1Bh CCPR2L Capture/ComparefPWN Register2 (LSB) 57
1Ch CCPR2H Capture/Compare/P\VWN Register2 (MSB) 57
1Dh CCP2CON es | cepax_ | ccPav | oceand | copaw [ copani ] copeMo | --oo voos| 58
1Eh ADRESH A/D Result Register High Byte K XHOOD 116
1Fh ADCONO ADCS1 | ADCSO | CHS2 | GHS1_| CHSO | GODONE~ — | ADON |oooo oo-e| 111
Legend:  x = unknown, « = unchanged, g = value depends on condition, - = unimplemented, read as '0', r = reserved.

Note 1:

o BN

Shaded locations are unimplemented., read as ‘0",
The upper byte of the program counter is not directly accessible. PCLATH is a holding register for the PC<12:8> whose
contents are transferred to the upper byte of the program counter.

1 Bits PSPIE and PSPIF are reserved on PIC16F873/876 devices; always maintain these bils clear

1 These registers can be addressed from any bank.

: PORTD, PORTE, TRISD. and TRISE are not physically implementad on PIC16F873/876 devices, read as '0°
. PIR2<6> and PIE2<6> are reserved on these devices, always maintain these bils clear
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TLP434A Ultra Small Transmitter

19, 3o

pin1: GND
pin2: Dataln
pin 3 Vee

. X “-TTTT pin 4 ; Antenna { RF output )
-

13. 3ne

2. Sdmm

Frequency 315,418 and 433.92 Mhz

WModulation : ASK
Operation Voltage : 2 - 12 VDC

Svinbol Parameter Conditions Min Tvp Max Unit
Vee  |Operating supply voltage 2.0 - 12.0 '
Tce 1 |Peak Current (2V) - - Lod mA
Ice 2 [Peak Current {12V} - - 194 mA
Vi |Input High Voitage Tdata= 100uA (High) {Vec-0.5 | Vee  |Veer 05 ¥V

Vi Input Low Velrage Tdata= 0 vA (Low) - - 0.3 v
FO  |Absolute Frequency 31 5Mhzanodule 314.8 315 315.2 | MHz
PO |RF Output Power- S0ohm Vee = OV-AZV - 16 - dBm
Vee=SV-6V - 14 B dBm
DR |Data Rate External Encoding 312 45K | 200K ps

Notes : { Case Teinperamre = 25°C +- 2°C, Test Load hmpedance = 50 ohm )
Application Cireuit :

Typical Key-ghain Transmitter using HT12E-18DIP. a Binary 12 bit Encoder from
Holtek Semiconductor hic.

“dd Wld
1 13y T —1°

a0 vl * Pl ipaaea

—— 41 Dot = '

N 42 055] A o Code loput RF output
e 47 0302 1

Lo pd TER—=m— *
Lot Sssisn] }'}.&5 1":&1[“11 Jm
L] a6 AD10"  4D3,9.10&11

LSl 17 AD |essn] Data bit or Sddress bit

Voo ADG =
Vss 10 1 A0-A7

HT12E T Address bit

|
b
8
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RLP434A SAW Based Receiver

pin1: Gnd

43 24 2

)

12 1 4

|

13 Swn I

LI pin2:
pin 3:

pin 4 : Vco
pin §: Vee

$ & 7 8

1',,45 24 .72mm

¥

&

pin 6 : Gnd
pin 7 : Gnd
pin 8 : Antenna

Modulation : ASK
Frequency 315,418 and 433.92 Mhz supply Voltage : 3.3 - 6.0 VDC
Output : Digital & Linear

Digital Data Output
Linear Cutput /Test

Symbol Parameter Conditions Min Typ Max

Vee  (Operating supply voltage 3 5.0V 8.0 A%

Itot  |Operating Current - 4.5 mA
Vdata Data Out Idata = +200 uA ( High ) Veo-L5 - Vee v

Idata = ~10rnA ( Low ) - - 0.3 v

Electrical Characreristics
Characteristics SYNM Min 1 Typ i Max Uinit
Operation Radio Frequency FC 315,418 and 433.92 MHz
Sensitiviry Pref -110 dBm
Channel Width =800 Khz
Noise Equivalent BW 4 Khz
Receiver Tura On Time 5 s
Operaton Temperature Top -20 - 80 £
Baseboard Data Rate 4.8 KHz

Application Circuit

Typical RF Receiver using HT12D-18DIP. a Binary 12 bit Decodey with & bit uC HT48RXX from

Holtek Semiconductor Inc.

i

o
1

\ 73 el 2\
ANl e LAY
ot | T
—ed a2 oo A 1
s DSGE Binsh 3 . o LB L) ardT
----- ~—] A4 N, DN : £ == DigitaPOuy’ #GND
s B ] ‘E**":r* Lirear Ot GHD
= AB D1a Yoo Voo
L~ a7 Da 12
i e — FOuE RLPA34A
L Ll rE0 wddp L
F R PBE geeTlT| = )
ﬁgg 0562 |pir 22
PB4 Wss __i Fiazo Slarm
WoinesSpeaker = I PRE PAD = Y
Serial Interface «=— I ppg PAll— > Rolay =
Light Control == ———ed PRT P 2 00
8 bit ulC i Flas
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