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ABSTRACT

The pr€s€nt work concenfrtes on th€ optimize control of home appliances like fan, lamp, heater

etc. ihe connol is based on the room temperature and the number of persorut present in a room'

TheroomtemperaturcissensedbyLM35andthenumbetofpersonspresentisdeterminedbya
counter circuit, both interfaced *ittr ptC microcontroller .The control logic for conbolling the

output based on the inputs is specified by friz'zy logic implemented in MATLAB environment'

Aprovisionformoniloringthesensororcount€rinputsisdoneonawindowcreatedinVisrral
C# software. The logic is specified for each and every input being fed to the microcontroller and

accordinglytheusercancontroltheoutputlikes@oftlrefaqheatertemperatureetc.manually
from another window for ouput control desigred in visual C#'
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CHAPTER I

- INTRODUCTION

1,1 INTRODUCTION ABOUT THE PROJECT

As the world is movrng towards rapid modemization in the twenty first cenhrry' the

demand for electricity has become a never ending phenomena Consequently the world

is facing a severe crisis ofelectricity' In tlis context' we have planned to develop a system

which can optimize the household as well as the commercial mnsumption of electriciry'

Sometimes it is seen that in living rooms as well as in offices and in commercial

establishments, the wastage of energy is inevitable in conditions when all the electrical

equipment's are running continuously dld that too at the full speed in the absence of or

presence of less numbers of persons in the room. We can oPtimize this usage of

electricity to a great extent and help in saving power' This data acquisition and control

system is based on firzzY logic.

Etuy l-ogic Conhollers are generally implernented on microprocessots 'and

miooconfollers which ofrer a sxnooth design surface' Fuzzy logic concept comes fro'n

the establishments that the Boolean variable is not designed for the representation of the

majority of the current phenomenon' Whil;, the classic logic considers a statement as

rue or false, the firzzf logic considers many cases b€twe€n 0 and l ' The fuzzy logic has

proved its superiority in complex systerns confol containing noolinearity and inclutling

human description or intuitive think

trn our project we have obtained a set of database for confiolling the electrical appliances

like fan based on input conditions like number of persons in the room and the roorn

temperahre. The database is prepared by implanentin g fnzzy log'c in MATLAB

software for a given set of inputs or membership functions and the relationship with the

outputs. We have designed a system based on PIC microcontroller and Visual C# to

interface the inputs obtained from the sensors with a serial PC' so that an operator can

viewtheinputsinthePCscreen.Theinputsabotrtthenumberofpersonspresentlna

room is acquired by using a LED-LDR based circuit and the temperature of the room is

sensed by using a LM35 temperatue sensor based circuit' both interface with PIC258'

Further, a separate window is created by using Visual C#' which will enable the operator

to control the appliances based on the database obtained from the fuzzy logic controller'



I.2 OBJECTIVE OF THE PROJECT

1) We developed a window by visual C# software to acquire the room temperature

by interfacing LM35 with PIC Microcontroller.

2) Counter circuit is interfaced with a PIC Microcontroller and the number of

persons entered and exit in a room is shown in the window

We developed another window for controlling the speed of fan.

We dweloped a fuzzy logic by using MATLAB software. By using those logic

we control the speed offan.

5) The controlling section includes DAC through which it is easier to control the

home appliances by a computer window.

I.3 LITERARY REYIEW

we have reviewed from many papers about the fuzzy logic based controller. studying

those paper we c:rme through our designing of project. we have observed that some

redundancies exist in the usage of motion, force and flow sensors and that could

be controlled by reducing the number ofsensor nodes to minirnize the electrical load and

cost [].Based on a simple and fast learning algorittun that emulates the hurnan learning

process, the t'uzzy controller self-adapts its control surface at a rate of 150 updates per

second. The preseDt implementation was based on the inexpensive and standard 8-bit

microcontroller Intel 8031, which makes the se'lf-leaming firzzy controller very cost

effective t2]. with the help of lirzzy logic, manufacturers ofhonre appliances are today

enbedding intelligurce inside individual products. The application offirssy logic has also

transformed industrial proc€ss coutrol and enabled new product development sfiategies

[2]. An implementation of this artificial intelligent ba^sed controller under the

MATLAB/SIMULINK development environment is shown. It consists of functions that

upgrade MATLAB/SIMULINK to a tool with hardware[3]

4)



CHAPTER2

BACKGROUND THEORY

Fuzzy logic control is a methodology bridgrng artificjal intelligence and traditional

conhol theory. This methodology is usually applied in the only cases when accuracy rs

not of high necessity or importance. on the other hand, as it is stated in (TI SPRA028,

Jan.l993), "Frtzy Logic can address complex control problems, such as robotio ann

movem€nt, chernical or manufacturing process control, antiskid braking systems or

automobile traffmission control with more precision and accuracy, in many cases, than

faditional control techniques. Fuzzy Logic is a methodology for expressing operational

laws of a system in linguistic terms instead of mathematical equations'"

TheFuzlLogicmethodology(Yager&7deh,1992;Klir&Yuan,1996)compnses

three phases:

1. The fuzzification is a transformation of analog (continuous) input variables to

linguistic ones, e-g., trmsformation of temperature into the terms cool, wann, hot or

trms-formation of speed into the terms negative big (NB), negative small [NS)' zero

(Z)",positivesmall@S),positivebig(PB).Suchtransformationisrealizedby

introduction of so.called membership functions, which define both a range of value

and a deg€e of membership. For linguistic variables it is importart not only which

membership fimction a variable belongs to, but also a relative degree (weight) to

which it is a member. A variable cm have a weighted membership in several

membership frrnctions at the same time.

2. The firzzy inferance maps input linguistic vriables onto output linguistic variables on

the base a system of fuzzy rules of the type "IF A TfIEN B" For instance: "IF the

temperature is wonn TIIEN the speed is Positive small @s)" or "IF the speed is

Negative Big (NB) THEN force is ZERO". Since input linguistic variables are

weighted, the output linguistic variables can be obtained weighted as well. Traditional

fuzzy logic approach comprises Mamdani- type and sugeno-type inference methods.

The Mamdanitype mettrod is more intuitive and assumes the output variables as a

fuzzf set. Fu.zzy rules in it contain a fuzy precondition part (after IF) and a fuzzy

consequence part (after THEN).The Sugeno-type method expects the output variables

to be singletons or dealing with consequents that are equafions. So it is better suited

for rnathematical analysis, nonlinear system modeling and interpolation'



In the defi.rzzification phase, the weighted values of ouQut linguistic variables

obtained as a result of fuzzy inference have to be transfonned to analogue (continuous)

variables. This procedure is also based on membership functions The maximum

defuzzification metho4 wherein an output value is determined by the linguisttc

variable with the maximum weight. The centroid calculation defuzzifioation method,

wherein an output value is detemined by the weiglrted influence of all the active

output mernbershiP fimctions.

As a rule, or at least in a great part of applications, a fuzzy iontroller is a transformer

of input analog signals into an analog output signal. A linguistic variable is a

subjective characteristic ofan input analog variable, values of which are trandormed

on bases ofgiven membership firnctions into a set ofrreighted values of corresponding

linguistic variables. This procedure is called a fuzzification and it contains as its

composite part the analog digital transformation.

A set of combinations of weighted linguistic variables corresponds to each value

combination of input malog variables. on bases of a system of firzj inference rules

it is possible to receive the sa of weighted output linguistic variables' Using tlese

variables and their membership ftrnctions, with help of one of well-lnown

defirzzification methods it is possible to form values of the analog output variable.

The clefuzzification procedure also includes digital-analog transformation



CHAPTER3

EXPERIMENTAL STUDY

3.I HARDWAREDESIGN

3.I.I BLOCK DIAGRAM OF T}{E PROJECT

Figtr! 3 l : Block diaetatu of projecl

The above block diagram shows our total scheme of the project. Temperature sensol

LM35 is interfaced with microcontroller to sense the room temperature and the cormter

circuit is also interfaced with it to detect the number of person entered in a room. The

confolling part of our project comprises of DAC, control circuit and fuzzy logic. The

temperatue value and the number of person in a room will be monitored continuously

on a computer window created by Visual C#. The fuz'zy logic and Visual C# will be

explained in the later sub headings. The values will be transfened serially through

MAX232 and RS232. Through the logic implemented by fuzzy control we will then

control the output manually by the computer window



3,1 2 CIRCUIT DIAGRAM OF'TiIIi I'ROJEC'I'

ligur! 3 2 ('rrcux diagrarn ol projcct

Here we used the sensor (LM35) which is connected to the analog pin of PlCl6F877A

There is an inbuilt ADC in PIC which converts the analog input to the digital. The UART

pin of PIC is connected to the MAX232 to send the data to the computer through RS232'

As the voltage level of PIC is r.rot cornpatible with RS232, MAX232 is used. The data of

the sensor is sent serially to the computer. And the data can be seen in a window created

by visual c#. The counter circuit is fetched to port E of microcontroller which coults

the number ofpersons entered in a roonr. The controlling is done by the wrndorvs rvhich

sendthesiglalbacktothemicrocontrol|erandfetchedtotlreDAC080S|orcontrolling

purposes. The digital input frorn control window is then fansfomed into analog outprtt

which is fetched to the TRIAC to control the speed of the AC liur or heater. The fuzzy

logic created in MA.|I,AB is itnplemented to mjcrooontroller through wlriclr we can

control the otrtPut.

3.I.3 CODB WRIITEN IN MIKITOC FOII I)AQ' CONTROI, AND COUNTER

void newline0 {

UARTI write(ll):

UART I write ( l0); i



char txt [20];

float x,y;

char uart-rd:

void mainQ {

UARTl-ini(9600); //initializing the UART pin to baud rate 9600

UART 1-wdte-tex("temperature =");

newlineQ;

newlineQ;

while(l) {

x=adc-rea<t(0); // reading the analog input

y1xa50OYlA4; tlconverting the LM35 value to degJee celsius

floattosts(Y,bd);

delay-ms(10000);

newlineQ;

chsruart-rd; // for conrolling the output

y6l{ mein0 {

TRlSB4;l/selecting port b as output which will be fed to DAC

PORTB=O;

TRISE.F0-I; // counter input (entry)

TRISE.FI:f; // counter inPut (oriD

UARTl-ini(9600);

,delay-ms(100);

while(l)

{

if (UARTl-Data-Re ady0) | ll datarecieved by window to conhol

uart-rd= UARTI-READO;

if (uart-rd:'a) { PORTB=Ox0O; ;}

if (uart-rd: b) {PORTB4x01;}

if (uart-rd:'c') {PORTB{xO2;}

if (uart-rd:'d') {PORTB{x14;}

if (uart rtts'e) {PORTB=0x26;}

if (uart-rd: 'f) {PORTB=Oxa8; }

if (uart-ra: 'g'; {PORTts=OxsA;}



if (uart_rd: U) {PORTB:0x7C;}

if (uaa-rd: 'i) {PORTB=0x7E;}

if (uart_nF J) {PORTB=OxAF;}

if (uan-rlts t) {PORTB=OxFF; }

ll
1J

if (PoRrE.FFl)

{i=i++;

delay_ms( 100);

UARTI-Wrire((i/10FOx30); // entry count€r values in VC#

UARTI_Write((i%10)rox30);

newlin{;

rtelay_ms(500); )

if (PORTE.Fl:l)

{i=i-;
delay_ms( 100);

UART l-Writ(i/10)tth30); // exit counter values in VC#

UART l_Write(i% l0)rox30);

newlin{;

delay_ms( I 0O);

ll
3.2 SOTTWARE DESIGN

3.2.I DESIGN OF WINDOWS IN VISUAL C#

C# (pronounced "C sharp") is a programming language that is designed for

building a variety of applications that run on the 'NET Framework. C# is simple'

powerful, type-safe, and objea-oriented. The many innovations in c# enable rapid

4plication dwelopmeot while retaining the expressiveness md elegance of C-style

languages. visual c# is an implanentation of the c# language by Microsoft. visual

studio supports visual c# with a full-featured code editor, compiler, project templates,

designers, code wizards, a powefil a d easy-to-use debugger, and other tools. The .NET

Framework class library provides access to many operating system senices and other

useful, well-designed class€s that speed up the development cycle significantly'



We created a window using Visual C# where we can see the output of the

various process parameters. Figure 3.3 shows the operating window for

temperature of the process parameters

sensors and

rnonitoring

Figute :.3: ope'ating wirxtov for monitotiDg ptoc€ss wtrable

We also created a conhol window by the software Visual C#. This w'indow consists of

several button to conbol the speed ofceiling fan. The control logic will be provided by

fuzzy logic which $ill be described later.

f igurc 3-4: Control wrndow fl)r corttroliing thc sp€d ofldrl



3.2.r.r coDE FOR CREATING DAQ WTNDOW

Code of search button:

sring[] ports : SerialPort.GetPortNames0;

foreach (string port in ports)

{comboBox I .Items.Add(ports):

t

Code for rcad button:

t= comboBox I .Text.ToStringQ;

sErial(t);

Code for receiviDg drtr:

SerialPort sp;

void sErial(string Port_name)

{sp = new SerialPort(Port_narng 9600 Parity . None, 8, StopBits.One);

sp.DataReceived+:new
SerialDataReceivedEventHandle(DataReceivedHandler);

sp.Open0;

l
Receivedllandler(object sender,SerialDataReceivedEventArgs e)

I
t

SerialPort sp : (SerialPort)sender;

sfing w: sp-ReadlineQ;

//sring msg = sp. readExistingQ;

, if (w != String.Empty)

{

Invoke(new Action(O => richTextBoxl.AppendText(w)));)

3.2.1.2 CODF.FOR CREATING CONTROLLING WINDOW

SerialPort port : new SerialPort("CoMl ", 9600, Parity.None, 8, StopBits.One);
public Forml0
{

lnitializeComponent0 ;

l
private void buttonl_Click(object sender, EventArgs e)
I
I
port.Open0;



port.write("a"):
port.CloseQ;

)
private void button2-Click(object sender' hventArgs e)

t
port OPenO;
port.Wnte("b");
port.Close0;

)
private void button3-Click(object sender' l? vcntAlgs e)

t
port.Open0;
port.write("c");
port.CloseO;

)
private void button5-Click(object sender, Eventr\'rgs e)

{
port.OPen0;
port.Write("g");
port.Close0;

)
private void button6*Click(object sorder, ElcntAlgs e)

{
port.Open0;
port.Write("d");
port.Clos{);
l
private void buttong-Click(object sender, EvcrltAigs e)

{
poa Open0;
port.Write("e");
port.Clos{);
)
private void button l0-Click(object sender, IiventArgs e)

t
port.OPenO;
port.Writ{"f');
port.CloseO;

)
private void button4-Click(object sender' EventAlgs e)

{
port.OPeno;
port.Writ{"h");
port.CloseO;

)
private void buttonS-Click(object sender, L:r'crrtAlgs e)

{
port.Open0t
port.Write("i");
port.Closd);

11.



)
private void buttonT-Click(object sender, EventArgs e)
I
I
port.Opgt0;
port.Writ{'J");
port.Closd);

II
private void buttonl l-ClicKobject s€trder, EventArgs e)
aI
port.Open0;
port.Writ{'k");
pott.Clos{);
)
private void Forml Load(object sender, EventArgs e)

{
)
))

3.2.2 DESIGN OF TVZZY LOGIC IN MATLAB

A basic applicatiotr might characterize vaious sub-ranges of a continuous variable. For

inshoe, a temp€rature measurernent for anti-lock brakes might have several sepdrate

n€mb€rship finctions defining particular temp€rature ranges needed to control the

brakes properly. Each function mes the same temperature value to a trutlr value in the 0

to I range. These tnrth values can then be used to determine how the b'rakes should be

conEolled. The below figUe shows the editor panel where u can select the input and

output in MATLAB by just writing firzzy in the front panel.

By clicking the input we can selecl the range of the input in which way we will control

Ite output The below figure shows the input range chosen for our project The input

Figur€ 3.5: Fuzzy loSic edilor parEl in MATL\B



chnsen here is thc room ternperaturc and lccordingly rve rvill control the llrrr llrc

temperature i-ange wc chosetr is tlp to 0rl5

Membcrshio Function Editon FROJ€CTII

Fil. Edit V'ew

FIS Variables

EEN
inDuil oulor,tltvvlL4,i)i

l.t6rrbe.3h|D lunciEn prol3 r'"' P'""-

r:. - r .::
inout vlrisblc "iopull'

I'igure l.6r scloLlinS lhe lsnp€ralurc vahrcs as urpul

Fig 3.7 shown belovv is another input given to thc microcontroller i.e the nurnbcr of

persons in a room. By selecting the appropriate ralge rvc rvill next select tlle otltput range

The range of the number of person rve chosen lor our projcct is up to 0-30

tll.drb.dhio tur!<lko g|.tq rJlot |rotrlt'

A M€hberehr, ruRtio^ lditor FRc:r,actn

F.l. td't v,cw

j t rs v.."t'rr"

I mn nos ,tr-1 X
dxha'e"" i \/'
t--it vI ho{t2 I ,^

r ri,r( t':rL\1.,.rrln...,rLI\'L,( 
' 
. r,,r' ..

Aiacl.d val||u. "rrPdl'
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The output range is then sclcctcd by clickrng irrto lhc orltptlt. Ilt our proiect rve selected

the output as a speed of fan according to ths input rcccivcd by a tn icrocontroller. Fig 3 tl

shorvs the selection of output and rls rattge. fhe otltptlt rargi: is trp to 0-5 and it is the

outplrt voltage by *'hich tve cat) cotllrol the spced ol'fan accordittg to the logic or rules

created for each ofthe inputs pro!idsd

g rljentb,ersi'ip Fun<t'on Fdiroc FP-OjiCIn i =t."t i9'si&d

uoD{r!!eh19 Jltrqtio; t-lots prol F$in13: 191

vffi6bl€ "outputl_

figure 3 tt: OLiput rms! lirr conlr('llirrg l-he sp$d ofia

The rules is then selected wltich is showt in fig .j.9 belorv. Accordingly we can control

the output using the logic wc have made in tho ltrzzy control.

.... aY=-. I ..._ "?- .. t

i:rrrirc I ,r ltul.r srrl,,\i ,.1 lr/./1 ,r,ftr, ll.r rr \li\Ll-.^Jl
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The output which to be selected can be viewed from window after creating a rules in

fiiz.ry logic. By creating those logic it is very simple to confol the output for specific

input. The rules and the logic to control are as follows:

F If the temperature is very low say between 0-20 and the number of

persons in a room in less then the speed of fan is low

If the temperature is low say above 20 -25 and the number ofpersons in

a room is also moderate say up to 3'7 persons in a room the fan will be

moving in an average sPeed

If the temperature.is quite above low say in our logic we created it in the

range up to 25-30 and the persons in a room also higher then the speed of

the fan will be higher than the previous nrle

If the temperature of the room is medium above 30-35 and the persons in

a room is above 15 then the fan will move in a firll speed'

F If the room temperature is higher above 35 degree centigrade and the

number of person more tr less the fan will move on full speed



CHAPTER 4

RESULTS AND DISCUSSIONS

The fig shown above is the result ofdata acquired from the temperature sensor LM35

interfaced with PIcl6F877A. The data shown will be then used to control the output

manually. There is an option to select the ports by selecting the port connected to the

microcontroller we can acquired the sensor value.

Fi8ure 4 2: Di+layinS th€ nurnbet of pcrsons cntcrsl ot exrl

The counter circuit placed in the door will give us the number ofpersons entered or exlt,

which will act as a second input for controlling the output. Above fig shows the window

in which the nurnber of persons entcred or exit. Accordingly we can Lrse both the above

input according to ftzzy logic to sontrol the speed of fan

Frgure 4.l: Dattr acquir€d lrorn the scr$or LMj5



For each and every input there is output by seeing these we can control the speed offan'

Thus finally we control the output by controlling window by the logic provided by the

fuzzy conhol desiped in MATLAB. By using those two inputs interfaced with

microcontroller we can manually control the fan. The above figure shows the logic'and

output for every input to be given to the microcontroller. This logic is created by giving

rules for both the inputs with respect to its output generated

Figue 4.4: Cmltolling lhe sPccd of tm mam!1lly by using fuzzy l'ofsc

The controlling of motor is shown in the fig 4.3 by controlling window according to the

logic provided by the fuzzy control. Each and every button of the controlling window is

based on the logic created by firzzy control. The logic shown in the window created by

fuzzy control leads us to the controlling of fan in various specd and thus the power is

optimized to a great exlent.

Piglrl rl.3: Wirdo\t ofoinpd to be selecled accodin€! lo inFn

t7



CHAPTER5

CONCLUSION AND FUTURE CONCERN

5.I CONCLUSION

By the use of fuzzy logic control along with manual control options using a controlling

window created in visual c# we have been able to obtain the variable speed of the fan

according to the logic. The conventional method required the human interruptlon to

decide upon what should be the speed of the fan. In other words this situation analysis

ability has been incorporated in a room which makes the appliances much more optimize

and represents the decision taking power ofthe new arrangement. Though the analysis in

this project has been very basig but this clearly depicts the advantage ofadding the fuzzy

logic connoller in controlling the speed of fan or other appliances'

5"2 T'IjTTJRE CONCERN

Amore fully automatic confrol of speed of fan is staightforward to design using firzzy

logic technology. Moreover, the design process mimics human intuition, which addb to

the ease of development, future maintenance and optimize the use of power' Although

lhis particular example controls only the speed of fan, the desigrr process can be extended

without undue complications to other appliances suoh as AC, room heater etc' The

fonnulation and implementation of membership functions and nrles is similar to that

Sown for the controlling of fan speed.
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PIC16F87XA
ZA nt U-pin Enhanced Flash Microcontrollers

lncluded in this Data Sheet:

- Plcl6F876A
. Plc'16F877A

RiSC CPU:

36 singleword instrudions to leam

luFcyde insrtucrbns except ior program

idt6- wtic|t 6B ll!€tclc
sDoed: DC - 20 MHz clock input

DC - 2OO ns instruction cfcls

8SJ;;ff fi"TJn'["#i'"hxff:"-
i6 i a bles or EEPRoM Data Memory

co.noa&b ro drr 2s1*r or rw4+Pin

:xxi and PICI6FXXX microconrolErs

Features:

&bit timer/counter with &bit prescaEr

l&bit lime/counter with pGscaler'11: I FDII llult'rtrrqr trEr 'rut Fv-*'i-'r
ij k#n*t*uc a"rtg sl€ap vkl on€mal

&bit timsr/counter with &bii perlod

proscalgr and Postscal8r

" 
C"ptut", Cotp"t", F\ nl modulos

Capfuto i3 l&bit, mar resolutlon B 12'5^ns

oo;nea|! B leba. trEx' Eedutixl E 20o trs

m l mo(. resolut'on is l Sbit

nous S€dal Pon (sSP) with SPI

rnod€) and lzon (Mssler/Slavs)

svnchronous liq/nchtonous Rsceiver

,r rusentlsCD *ittt Cbil address

ve Pon (PSP) - I bits wide with
i. VIR and ES controls (40114-Pin only)

Analog Features:

. lo-bit, up to &dlannd Analog-tlDigital
Converter (Ar'D)

. Bro\ rn-out Reset (BOR)

. Anatog Compatator module wilh:

- Two analog comParators

- Progrsmmabb on-chip voltags reference

AriEF) module

- Proorammable input munlplexing from devico

inotis and intemal voltage r€ferenco

- Comparator outPuG aro extemally accessible

Special Microcontroller Features:

. lOO.o@ eraselrr]I€ qrde Enhanced Fbsh

orooram memory typicsl

. i.o6o.ooo e"as"rrrrite cycle Dste EEPRoM

memory tyPical
. Oata EEPROM Rster ion>4oyoarg
. Solf-reprogrammable under software conlrol

. ln-circuit Serid Ptogrammittgfl (lcsPtr)
via two Plns

. Singlesupply 5V In-Circuit Serial Programmlng

. Wbt-chdog limer (WDT) with its own on-chip RC

oscillalor for reliable oPeramn

. Progr:lmmable codo Proteclion

. Pofler saving geep rnode

. Seledable oscillator oPtions

. ln-Circuit Debug (tCO) vie two pins

CMOS Technology:

. Lo/-Po.ver, higtFsPeed Flash/EEPROM

technology
. Fulty siatic dgsign
. vVide operatlng voltago range (2 0V to 5 5V)

. Commercisl and Indusirial temPeralure ranges

. Lorv-Powef consumption
dstedion circuitry for

Resst (BOR)

MicrochiP Technology Inc
DS39582C-Pege'1



16F87XA
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F

o
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-R07PSP7 

-

RBOiINT +
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PIC16F87XA

Pin Oiagrams (Continued)

I
2
3

5
6
7
I
9
10

t1

t3
14
15
t6
17

t8
19
m

q
39
38
37

36
35
34
3l]
32
31

30
n
m
27

m
25
24
23

2.
21

/{}pln PDIP

vEln-rypp 

-RAO/ANO _
RA|/AN1 _

RAZAN2 /hEFICVhEF 

-RA3/ANY\4AEF+ _
RA4/TDCKyCIOUT 

-RAsaN4/ssC2OUT .+
REO/-RO/ANs _
RETwR/AN6 _
RE2c-S/AN7 _

- 
RB7/PGO

- 
R85

-+ RB4
_ R83PGM

.+ RBI

.+ R8or'lNr

- 
RD7/PSP7

.+ RO6/PSP6
_ RDs/PSP5

- 
RD4TPSP4

- 
RC7|R)VDT

- 
RC6/TX/CK

- 
RCTSOO

e RC4SDI/SOA

€ ROZPSP2

4,1Pin PLCC

oscr/cLKJ ---
oscz/cLKo

c
;i9Eli

SE-- * ".z2zz a <tos<s<tq *q
E.!.!tt>zEeeez
ttf f l trrl
rrttt Ittt

RC0/T'|OSO/TICKI 

-RCI/T10SyccP2 +
RCZCCP1 

-RC3SCKSCL _
RDO/PSPO _
RD1/PSP,I _

RA4/ToC!I/C I OUT €
M5/AN4/SSIS|OUT _

REC|/3Q/AN5 

-RE1@/AN6 

-RE?CS/AN7 <+
vss 

-oscl/clxJ 
-OSC2,CLKO +

RCO/TIOSO/TICK1 

-NC

_ RBSPGM

- 
R82

- 
R81

- 
RBcVINT

- 
RD7/PSP7

- 
RDgPSm

* R03FSP5

- 
RD4PSP4

- 
RC7/RX/DI

f,
<--H

vo::=0o93li--Yf,Pxoorrv,oy)oo:
a;i-N:aaN>o{Joo600()t)()(JeEdtLteEEtt2

lEdtEtRX9x9

;#ggnafr$r
-*P___-;, c

=E 
d4il-Pln TQFP

RC7/ruVDT
RO{PSP4

NC
RC{vTt qso/T1 cl(J
osc2/cLKo
oscl /ctKl

ROAPSPS _
RD6/PSP€
RD7/PSP7 

-

- 
nez@elz

- 
RE144E/AN6_ REORD/ANs

- 
RA5/AN4/S5/c2our

RBO/INT
R81
R82 

-R83PGM 

-
RA4,TTOCK|/C 1 0UT

il lllllll
"FFgS,i3;$g

""8""9=
3f
fi

9S5?BBETES

331
s Ptc16F874A

, ptc't6F877A

I
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PIC16F87XA

1.0 DEVICE OVERVIEW

This document contains device spe€ific infonn€lion
about the follori/ing devices:

. Ptc16F873A

. Ptc16F874A

. Ptc16F876A

. Prc16F877A

P|C16F873AA76A devic$ are available only in 2&pin
packages, whife P!C16FA74N877A d€vices ar€ avail-
able in 4Gpin and 4/t-pin packages. All devices In the
PIC16F87XA family share common architecturo with
th6 following diffargnc€s:

. The PlC16F873A and P|C16F874A have one-hatf
of the lotal on-chip memory of iho P|C16F876A
and Plc16F877A

. The 2&pin devicss haw three UO pods, while the
,f0/44pin dovices hav6 fiv€

. The 2&pin d€vices havs fourtesn irtenupts, whil€
the 40/44-pin devicas have fifreen

. The 2&pin devices ]tev€ f\€ ly'D input channels,
while lhe 4u4+pin derrice! havc eight

. lhe Parallel Slave Porl is imphmented only on
tie 4o/!f-pin devices

TABLE 1-1: PlClOFsTxA DEVICE FEATURES

The available f€atures are summarized in Table 1-1.

Block diagrams of the PlC16F873AJ876A and
PIC16F874NB7/A devices are provided in Figure 1-1

and Figure'l-2, respectively. The pinouts tor thes€
dsvics families are lisl€d in Table 1-2 and Table 1-3.

Additionet inlormation may be found in the Prc€ Mid-
Rango Refer6nce Manual (DS33023), which may be
obtained from your local Mlcrochip Sales Representalive
or dov{nloaded fiom the MicrochiD web site. The Refer-
ence Manual should b€ congdered a complementary
documentto this data sheet snd is highly recommended
reading for a bettet understanding oflhe device architec-
turE and operalion ofthe peripheral modules.

Koy Featur€3 Ptct6F873A PlC15F87/tA Ptcl6F876A Plcl6F87tA

Operating Frequency DC-mMHz DC - 20 MHz DC - 20 MHz DC - 20 Mtlz

Rescts (and Delrys) POR, BOR
(P\ iRT, OSD

POR, BOR
(P\i\RT, OSr)

POR, BOR
(PVVRI OST)

POR. BOR
(PVriRt osD

Flash Program Memory
(1+bit words)

4K 4K 8K 8K

Deb Memory (bytes) 1s2 192 368 368

EEPROM Oata M€mory (bytes) 128 128 256 2S
Ir errupts 14 't4 15

UO Ports Pons A, B, C Ports A, B, C, D, E Porls A, B, C Ports A, B, c, D, E

Iimers J

Cetur€r'Compsre/Pl/vM modules 2 2
Serial Communications MSSP, USART MSSP, USART MSSP USART MSSP USART

Parallel Communicalions PSP PSP

I Gbit Analog-to-Digital Module 5 input channels 8 input channels 5 inpul channels 8 input channels

Analog Comparalors

Instrudion Set 35 Inslruclions 35 Instruclions 35 lnstruclions 35 lnstruclions

Packag€s 2Cpin PDIP
2&pin SOIC
28-pin SSoP
28.pin QFN

4Gpin PDIP
,14-pin PLCC
44-pin ToFP
44-pin OFN

2&pin PDIP
2&pin SOIC
2&pin SSOP
28-pin QFN

4Gpin POIP
44-pin PLCC
,14-pin TQFP
,14-pin QFN

@ 2001-2013 l\4icrochip Technology Inc. DS39582C-page 5



RAOANO

RAZAN24/hEFICVReF

RA4/mCK/C10UT
RASAN4SS/CzOUT

Pogram ta
Bus

R80/INT

RBo/PGM
R84
R86
RB6/PGC
RB7/PGD

osct /cLKt
osczcLKo

RCO/T10SO/T1 CKI
RCl/TlOS|/CCPz
RCi,CC?1
RCSSCl(SCL
RC,#SDI/SDA
RCSSOO
RCGr'TX/CK
RC7/RXDT

MEEF voo, vss

lloh l: Highor ord9r dts ar€ tiom thd SIelu6 regider

Devlco Progaan Flash Oria Mcrnory D.1,. EEPROM

Ptc16F873A 192 Byle3 128 Bylog

Ptct 6F6764 EKwordr 3€8 Bvte3 256 Bytes

lc16F87XA

PIC16F873A/878A BLOCK DIAGRAM

'o 2001 2013 firrcrochip Technology Inc



PICI 6F874A/877A BLOCK DIAGRAM

Pmgr.m i4
Bua

PIC16F87XA

RAO/ANO
RA1/AN1
RAzJAIUNR€F/CVFEF

RA.4/ToCKvCr OUT
RAs/AN4-Ss/CzOUT

RAO/INT
RSI
R82
RKYPGM
R84

RBO/PGC
RB7/PGO

RC0/TI OSO/T1 CKI
RCl/TtOSl/CCP2
RC2tCCPl
RCSSCI(SCL
RC4/SOVSDA
RCTSOO
RCdTx/CK
RC7/RX,/DT

ROOPSPO
RO1/PSPI
RD2/PSP2
RD3/PSRI
RO4PSP4
RDSIPSPS
RDE/PSP6
RO7/PSP7

REO/RD_/AN5

RE1,M./AN6

REzeS/AN7

osct /cLKl
osczclKo

MCLR vm. vss

t{ob l: Highor order bits are from lho gatu3 register'

oovlca Program Fla3I Dat. r,krnoty OdI EEPRO

PIC16FE7{A 192 B)dcr 12E Bylca

Ptc16F87/A SKwords 36E 8yles 256 8yle3

o mO1'2013 Mictochrp Technology lnc Ds39582c-page 7



c16F87XA

LE 1-2: PIC1 6FE73A/876A PINOUT DESCRIP noN

Plo N.fic PUe SOrc,
SSOP PL

oFil
Pi.*

votP
'tYp.

Buffc'
Typ.

tleso,ipton

)sclrcLKl
oscl

CLKI

I 6 sr/cMos{3) Ogc lator crystal or ortemal clock input.

Oscillator crystal inpui or external clock sourc€ input ST
butrer when configur€d in RC mode; otheMise CMoS
External clock source input. AlwEys associatsd with prn

tunction OSCl (see OsCl/CLKI. OScZcLKo pns).

BC2/Cl,Xo
osc2

ctxo

'10 7

o

Oscillator crystal or doc* oulput
Oscillator crystal outpul Connocts to crystal or resonator
in Crystal Oscillator mode.
In RC node, OSC2 pin ouFuts CLKO, which has l/4 the
hoquency of OSCl and denoteg the instructon cycle rate.

FIF,VPP
MCTR I

P

Ma6ter Clear (input) or programming volta€p {olrtput).
MasterClear (Reset) inB[ Thb Fin is an active low Rsset
lo ths device.
Programming voltage inpnl.

uoAr.l0
R'\O

AN0

U'AN1
RAl
Al'11

UUUAN2./VREF./

t\rRff
RA2

AN2
. \firF

O/n€F

l,t3rAN3/\hEFl
. RA3

Al.l3
\IREF+

ni(tITKUCl OUT
i RA,l

mcK
cl0uT

ItSrAN4/5-S/C20ur
RA5

i4$
ss
CzOUT

4

7

28

1

4

t/o
I

t/o

t/o
I

I

tr'o
I

I

o
I

o

tb

o

TTL

TTL

TTI

TTL

TTL

PORTA is a Udirectional l/O port.

Oigital l/O.
Analog input 0.

Ugital UO.

Anal€ input

Oigital l/O.
Analog input 2.

A/D reforonce voltago (Low) anput
Conparator VREF output

Digital l/O
Analog inpul 3.

A/O reference voltage (High) input-

Dortal UO - Open-draan when configured as output
limero 6xternd dock inFjt
Comparator 1 output.

Dgital UO.

Analog input 4.

SPI slav€ Eelec't anput.

Comparator 2 output.

t: l=input o = outFn UO =inpuuodpd P=power

- = Not used TTL = TTL anpd ST = SchmittTtigger input

l: This bufid i8 a Schmit Ttiogei Input wh6n configuled aa th6 external interupt
2: This buffd is a schmttt Ttigger inpd wien used In S€rial Progfamming mod€

3: Thb bufier i9 a Schmitt Tdgg€r inputwhen configured in Rc Oscillator mode and a CMOS input othe^'viss

o 2001-2013 Microchip Technology lnc



PIC16F87XA
-

TABLEl-2: PlCl6F873A/sT6AP|NOUTDESCE|PT|ONlcoNnNuEDl

Pin N.me
Pt)|e so|c,
SSOP Plr|l

OFN
Ptnt

uorP
Typo

But!..
rYF Oescriplion

RBO/INT

INT

Rg1

RB2

RB3/PGM
RB3
PGM

R84

RB5

RB6/PGC

RB7/PGD

PGD

21

23

18

19

20

21

21

vo
I

t/o
l/o

t/o
I

vo
lro

t/o

VO
t/o

TTUSTiI I

TTL

TTL

TTL

TTL

TTL

TTUsia

TIUST(2)

pOnfg is a Uoitedional l/O port. PORTB can b€ soft/vare
programmgd for internalweak pull-up6 on allinpub

Digatal l/O.
Extemal interrupt.

Digiial l/O.

Ogital l,/O.

Digital l/O.
Lo, Fvdtagp (singl€-supdy) ICSP programming enau€ in
Digital l,/O

Digital Uo.

Oigilal l,/O.

ln-circuit debugger and ICSP proorammino clock

Digital l,/O.

lftcircuit debugOer and ICSP programming data

RCo/Tl OSO,/T1 CKI
RC0
TlOSO
T,ICKI

RC1/TlOSl,/CC72
RC1
Tl0Sl
ccP2

RCZCCPI

ccPl
RC3/SCK/SCL

RC3
scK
scL

RC4/SOt/SDA
RC4
sDl
SDA

RC5TSDO
RC5
sDo

RC6/T)(/CK
RC6
TX
CK

RC7/RXIDT
RC7
RX
DT

'l7

13

14

1E

'18

11

12

'15

10

11

'!3

15

12

t/o

t,/o
o
uo

tro

vo

t/o
o

t/o
t/o
t/o

vo
lo

UO

t/o

r/o
I

lro

ST

PORTC iB a Udt€clional l/O Po.t

Digital l/O.
Timerl oscillator outpul-
]lmerl odernal dock inp{rt.

Digitol l/o.
fimer'l oocillator input.
Captutez input, Compare2 output, P'VW|2 outPut

Digital l/O.
Caplurel input, Comperei output, PWM1 output

Oigital UO.

Synchro.ro6 aerial dod( inpuuoutpttt for SPI mo<re.

Synchronous serial clock inpluoutpul fof lzc nod€

Oigital UO.

SPI date in.
t2c data t,/o.

DigitalfO.
SPI data out.

Digitall/O.
USART a6ynchf onous lransmit.
USART1 synctronous docL

Dgltal l/o.
USART asynchronous receiv6.

USART 6ynchronous data.

vss 8, 19 Ground refer€nc€ tor logic and l/O pins

voo 20 17 P Positive supply for logic and llo pins.

L€g.nd: l=input O = outP'x l/O = inpuuoutput

- = Not used TTL = TTL input ST = Schmilt TrigEer input

t{otr t: This bufier is a Schmit Ttigg€r inputwhen configutsd as the extemal inlotrupl

2: This butfef is a Schmitt Tngger input when used in Serial Progranming mode

3:Th.sbufierisaschminTggerinpltwhenconl]guredinRcosci||atormod6andacMoSinputotherwse
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lc16F87XA

2:
!:

t€: PIC1 8F87 4N877 A PINOUT DESCR|PNoI{

| = infxrt O c ouFlt lO . Inout outorl P . powar

-. Not u..d lTL. TTL hfrJt ST. Sclmlt TigEpr InpI !--
Thlt buffer L ! Schnlt Tigocr Inpd whan contlgurud !! thc cxt .nrl Inlerrupt
Thi! butrsr h 8 Schmin TiCC.r lnpd wfien urld h S.d.l Prolrrmmlng nod6.
lhli b|r|t€r i. a Sdmi! fdgg.r inF.f !vh.n cmnglrad in RC ocidalor mod. .nd . CMOS inp{ri oihdwba.

cry3bl or €xlemal dock Input.
O|cillalor cryatal input or sxtemal dock lourc€
input. ST bui€r when confgur€d In RC modG;
oth€|wieo CMOS.
Extedral dock lourc€ inpqt Alwayr !!.ociatsd
with Cn tuncioo OSCI (Eo€ OSCI/CLKI,

osc2

CLKO

Oldlhtor qytbl outsut
Connacb tro cryrtrl or ralondo. in Cryetal
Oqdlhtor modo.
In RC modc, OSC2 Cn ouFub CLKO, whidl
hlr lA lho lt€qranc, qt OSC1 and denotso the

Mdar qcr mFr0 q Prwrlmmlng vdt 96 (odFJt).
Mttbt Ch!. (R4t) Inpot ThL dn ir an actve
lqw R-atto th. d!vlc6.

tlo

lrO
I

l,D
I

o

l/o

o

t/o
I
I

o

TTL

ST

TTL

lr I Udroanond l/O po

Ognc Uo.
Analoe Input 0.

Ogltd l/O.
Anolog Input 1.

IXgttd l/().
An![o9 illF,rf 2.
M) rot ronct vohbg. (Lqv) inpst
Comparato. \,h€F ouoqt.

Ddtrl lro-
Amlo0Input 3.
A/D rtrIcnc. YonaCE (Hrgh) ttpr t

Oglt l UO - OF |.&!ln wh.n conngured 6s
oulput
Tlmqo q!!md doct input
Conpar.tor I g|,tP|tt

octcr/o.
A loC inptn4.
SR 3lrve lalect input

[rggS58rc.peOa 10 @ 2001-2013 Microchip Technology Inc.



PIC16F87XA

TABLE 1-3: PICl 6F874A/877A PINOUT DESCRIPTION

Pln Naho
PDIP
Pir*

PLCC
Plna

lOFP
Pln*

OFN
Pln*

uorP
TvF

Bufier
Typ. Oe3crlptioh

RBO/INT
RBO
INT

RB1

RB3/PGM

PGM

R84

RB5

RB8/FGC
R86

RB7/FGO

PGD

33

34

37

38

39

40

36

37

39

41

42

44

8

10

11

14

16

17

10

11

14

15

16

17

r/o
I

t/o
t/o

vo

vo
VO

t/o

t/o
!/o

lTUST(1)

TTL

TTL

TTL

TTL

TTL

TTUST{2)

TTUSTIz)

PORTB i8 a bidirectjonal l/O port PORTB c€n be
software programmed for jnternalweak pull-up on all
Inputs.

Digital l/O.
Extornal ir*errupt

Dlgital l/O.

DigitalUO.

Oigital l/O.
Low-voltage ICSP programmrng enadJ dn
Digital UO.

Dgital lro.

Diital l,/O.

In-.jrclit dabugqer and ICSP p.ogremming clock.

Ditit l l/o.
In<jrcuit dobogger and lcSP p.ogrammino daia.

L6gcnd: | = inpd O = outsut ly'O = inpuuoutput

- = Not used TTL = TTL input ST = Schmit Tdgger input
This butror is a SchmittTdgg.r input wh€n clnfgured 93 ths 6xternal interrupt
Thi3 bufier iB a Schmitt Triggpr input when used in S€rial Prog.amming mode.
Thi6 buf6r iB a SchmittTdgg6. inFit wheh configured in RC Oacjllator mod€ and a CMOS input otherwise.

Note 'l:
2i
3:

O 2001-2013 N,licrochip Technology lnc. OS39582C-page 1'l



PICl6F87XA

l=inp{Jt O = oubut l/O = inFtuoutpd P = pot€t

- = Not u6ed TTL = TTL inpd ST = Schmitt Ttigger input

This buller iB a Schmitt Tdgqer input when confgured aa thq orletnal interrupt
Thi8 brit6r is a Schmitt Trigger input when u6€d in Sodal Ptogtamming mode.

Thig bufr6r is a Scimitt Trigger input whon configur€d In RC O6cillator modg and I CMOS input oth€Miso

TABLE 1.3: Ptcl8FE74A/E77A PINOUT DESCRIPTPN

Pln Narnc
POIP
Plrrt

PLCC
Plnt

TOFP
Pinf

AFN
Ptd

rrorP
TyF

Atr|lla
TyP.

Descrlptlon

RCo/T'tOSO/T1CKl
RC0
T10SO
TlCKI

RCr/I10$rcCP2

Tlosl
ccP2

RC2/CCP'1
RC2
ccPl

RC3ISCK/SCL
RC3
scK

RC4/SO|/SOA
ROI
sDl
SDA

RCs/SDO
RC5
sDo

RC6/TXrcK
RC6
TX
CK

RCTiOUDT

RX
DT

15

16

17

't8

24

16

18

19

z)

25

m

2S

32

36

37

42

43

44

'l

34

36

42

43

44

1

t/o
o

t/o
I

t10

t./o
l/o

l,lo
t/o

tlo

l/o
I

t/o

llo
o

t/o
o
t/o

t,/o
I

t/o

ST

ST

ST

PORTC is a Udirectjonal l,/O porl.

Oigital UO

Timerl €cillator output.
Jimerl external dock inpul-

Digitall/O.
fimerl oscillator input.
Captursz input, Compar€2 output, PWlr2 oulput

Digital l/O.
Capturel inBn, Compar€l output, Pwlvll output.

Digital l/O.
Synchronou3 serial clock inpuvoutput fo. SPI

mod€.
Synchrcnous s6 al dock inpuvoutput fo. l2C

moqe.

Ogitd l/O.
SPI data in.
t2c data t/o.

Digital UO.

SPI data out

Oigital UO.
USART aeynchronous taansmit

USARTl synchronoG clock.

Digital l/O.
USART asynchronou6 Eceive.
USART synchronoG data.

L.Osd:

ota l:
2l
3:
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PICl6F87XA

TABLE l€r PlC16F87aAr877A PIN(ruT DESCRIPTION IcO nNUED

Pln .m. POP
Pr|.

PLGG
Pta

TOFP
Ptd

AF
Ph*

toP
IF

B||fhi
rYp. D..cn bn

RDO/PSPO
RDO
PSPO

RDI/PSPI
RDI
PSPt

RO2./PSP2
R02
PSP2

RO3/PSP3
RD3
PSF3

RD4/PSP4
RD4
PSP4

RD5/PSPs
R05
PSP5

RD6/PSPO
RD6
PSF6

RD7/PSP7
R07
PSPT

19.

m

21

2.

z7

n

2E

21

zl

23

21

30

3l

n

3i|

38

39

40

41

?

3

4

5

36

3e

&

41

1

5

t/o
t/o

t/o
t/o

tro
t/o

UO
Ito

ID
t/o

uo
uo

t/o
t/o

tio
to

sr/rrll!l

srrll(|,

sr/rrLlll

sr/[L(lt

srfrrLFt

srtfTl(!,

sr/rrllll

sT/nL(ll

PORTD l! a Udrccdond UO port or ParEll.l $ava
Port when Intgrfadng to a mlcrop.ocoasor bu!.

Oigital l/o.
Pardl€l Save Poi data.

Digilll l/o.
Plrall€l Sl€rr. Port data.

Orital l/o.
Parrllrl Slva Port data.

DltiH UO.
Pors{ol gavo Polt &ta.

Dir'd l,O.
PiCd s|tnc Po ddr.

Olltd lro.
Prdcl E vt Poft(S.

Ogit!|l/O.
Plra[C Shvr Port drt .

Olitll l/O.
Plrdd SLv! Po dat .

REO/RD/AN5
REO
RO
AN5

RETfiF/ANB
REI

Al,16

RE2FANI
RE2
cs
AN'

E

9

10

I

10

11

25

20

25

m

2l

t/o
I

I

to
I
I

l/o
I

I

sT/nL(l)

sr/l-ll-p)

sr/rlLpl

PORTE it a tidrrcdonrl l,O Fon.

Odtd UO.
Read control ft,r PJallol Sl.vc Port.
Anllog inFn 5.

0!itd l/o.
wib cootrd for PlrdC Slave Poa
AnqloC input 6.

DlCt l l/O.
Chip r.lod contol tor P.r.llrl g8v. Pot
Ardot InBrl7.

y8a 1231 't3,3a a,E 6, 30, P Groud r*rfica lbr logic rnd l/o inq

voo 11,12 12, 35 7,n
24,29

P Positva aupdy foJ loolc and l,o dm.

NC 1,17,
n,4t

1?-13,
33. 3il

Th6c Cna lrr not Iniemllly connrclrd Tha€. tins
should ba l*lnconnactad.

Lradd: | = inpd O = outs|n t/O. inputbdp|t P = firw.r
- = f,lot ulcd Tlt = TIL frput ST = Sc|||r*[ Tdoge] inprn

t{d. l: Tii! bsttr. b e Sctrmi[ ldggpr inAn wion configurcd !. tha €xtornsl int6.rud.
2: Thi! hl'trr b . Scimit T.iggar inF/t whrn uEod in S.ial Progrlmming mode.
3: Thi! brl'tcr h . Schmit TrigEpr irpd wh.n conllgured In RC Olcillsbr modr and 8 CMOS inlut othelwise.
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PIC16F87XA

2.1 Program Memory Organization

The P|C16F87XA devices have a l}bit program coun-

ter capable of addressing an 8K word x 14 bit program

memory space. The P|C16F875A/8ZA devices have

8K words x 14 bits of Flash program memory' whrle

P|C16F873N874A devices have 4K words x 14 bits

Accessing a location above the physically implemenled

address will cause a '/vraparound.

Th€ Reset vector is at 0OOOh and the intenupt vedo( is

at 0004h.

2,0 MEMORYORGANIZATION

There are three memory blocks in each ot the
PlC16F87XA devices. The program memory and data

memory have separate buses so that concunent
access can occur and is detailed in this seclion The

EEPROM data memory block is detailed in Section 3.0

"Data EEPROM and Flash Program Memory"

Additionalintormation on device memory may be found

in tho Plco Mi6Range MCU Family Reference Manual
(D333023).

FIGURE 2-1 : Ptc16F876N8TfA
PROGRAM MEMORY MAP
AND STACK

FIGURE 2.2: Ptc16F873A/874A
PROGRAM MEMORY MAP
AND STACK

On4hip
Prooram

i

I

000ah

0O09r

OTFFh

mooh

OFFFh

1000h

17FFh

1800tr

IFFFh
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PIC16F87XA

Data Memory Organization

The data memory is partitioned into multlple banks
which contain the Goneral Purpose Reglsters and lhe
Special Func'tion Registers, Bits RP1 (Satus<6>) and
RPo (Status<s>) are the bank select bits.

No{e: The EEPROM data memory descdption can
be found in Sectlon 3.0 "Data EEPROM
and Flash Program Memory" ot this dala
sheet.

2.2.1 GENERAL PURPOSE REGISTER
FILE

The register lile can be accessed either direclly, or
indirectly, through the File Selecl Regisler (FSR).

Each bank extends up to 7Fh (128 byles). The lower
locations of each bank are reserved for the Soecial
Function Registers. Abow the Special Function Regie
lers are General Purpose Regislers, implemented as
static RAM. All implem€nted banks contain Special
Funclion R€gisters. Somo frequently used Special
Function Registers from one bank may be mirrored in
anoiher bank for code r€duction and quicker access.

RP1:RPo Bank

00 0

01 1

10

1l

DS39582c-page 16 o 2001-2013 lviicrochip Technology lnc



PIC16F87XA

FIGURE 2.3: PICl6F876Ai877A REGISTER FILE MAP

lndirect addr.{"1

TMRO

PCL

STATUS
FSR

PORTA
PORTB

PORTC

PORTD(1I

PORTE(1)
PCLATH

INTCON

PIRl
PIR2

TMRlL
TMRl H

TlCON
TMR2

T2CON

SSPBUF
SSPCON

CCPRl L
CCPRlH

ccPlcoN
RCSTA

TXREG

RCREG
CCPR2L
CCPR2H

ccP2coN
ADRESH

ADCONO

General
Purpose
Register

96 Bytes

Bank 0

File
Address

File
Address

File
Address

File
Address

00h
01h

o2h
03h
04h

05h
06h

07h

08h

09h
0Ah

0Bh

0ch
0Dh

0Eh

0Fh
't 0h

11h

Indirect addr(")
OPTION REG

PCL
STATUS

FSR

TRISA
TRISB

TRISC
TRISD{tl
TRTSE{1}

PCLATH

INTCON

PIEl
PIE2

PCON

SSPCON2
PR2

SSPADD
SSPSTAT

TXSIA
SPBRG

CMCON
CVRCON

ADRESL

ADCON,l

General
Purpose
Register

80 Bytes

accesses
70h-7Fh

Bank 1

80h

8'1h

82h

83h

B4h

85h
86h

87h

88h

89h
8Ah

8Bh

8Ch

8Dh

100h

101h

102h
103h
104h

105h

106h

107h

1o8h

109h
'1oAh

1oBh

10ch
1oDh

10Eh
1oFh

1'10h

111h

112h
'113h

114h
115h

116h

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
1gAh

1gBh

1gch
'19Dh

19Eh

1gFh

12h

13h

14h

15h

16h

17h
18h

19h

1Ah

1Bh

1Ch
'tDh

lEh
1Fh

20h

8Eh

8Fh
90h
91h

92h

93h

94h
95h

96h

97h

98h
99h

9Ah

9Bh
9Ch

9Dh

9Eh

9Fh

A0h

'117h

1J Bh

119h

11Ah

1'1Bh

11Ch
'11Dh

11Eh

11Fh
'120h

1A0h

EFh
F0h

6Fh
70h

l EFh
1Foh

lFFh7Fh FFh 7Fh

n

Note 1:
2"

Unimplemented data memory locations, read as 0,
Nol a physical register
These registers are not implemented on the plC16FB76A.
These registers are reserved; maintain these regislers clear.

Indirecl addr.("1

TMRO

PCL
STATUS

FSR

PORTB

PCIATH
INTCON

EEDATA
EEADR

EEDATH
EEADRH

General
Purpose
Register
16 Bytes

General
Purpose
Register

80 Bytes

accesses
70h-7Fh

Bank 2

Indirect addrl'l
OPTION REG

STATUS

FSR

TRISB

PCLATH

INTCON

EECONl
EECON2

Reservedt2)

R"*r"dt4-

General
Purpose
Register
16 B!.tes

ceneral
Purpose
Register

80 Bytes

accesses
70h - 7Fh

Bank 3

,! 2001-2013 [4rcroch]p fechnotogy tnc DS39582C-page 17



PIC16F87XA

FIGURE 2.4: PICl 6F873A,,'S74A REGISTER FILE MAP

File
Address File

Address File
Address

File
Address

Indirect addr.fl
TMRO

PCL
STATUS

FSR

PORTA
PORTB

PORTC

PORTD({r
PoRiEitl-
PCI-ATH

INTCON

PIRl
PIR2

IMRlL
TMRlH
TlCON
TMR2

T2CON

SSPBUF

SSPCON

CCPR'IL
CCPRlH

ccPlcoN
RCSTA

TXREG

RCREG

CCPR2L

CCPRzH
ccPzCON
AORESH

ADCONO

General
Purpose
Register

96 Bytes

Bank 0

00h
01h

o2h

03h
04h

05h

06h
07h

08h

09h

oAh

0Bh

0ch
0Dh

Indirect addrfl
OPIION REG

PCL
STATUS

FSR
TRISA
TRISB
TRISC

TRISD(1)
TR tsElll-
PCLATH

INTCON

PIE,'

PIE2

rcoN

SSPCON2

PR2

-SSPADDSSPSTAT

TXSTA

SPBRG

CMCON
CVRCON

ADRESL

ADCONl

General
Purpose
Register

96 Bytes

Bank 1

80h

81h

82h
83h
84h

85h

86h

87h

88h

89h

8Ah

8Bh
8Ch

8Dh

8Eh

8Fh

100h

101h
102h
103h
't o4h
105h

106h
't07h
't08h

109h

1oAh

1oBh
'toch

1oDh

1oEh
1oFh

110h

180h

181h

182h

183h

184h

185h

186h

187h

r ilEh

189h
'l8Ah

18Bh

18Ch

18Dh

18Eh

18Fh
't 90h

0Eh
0Fh

10h

11h

12h

13h

14h

15h

16h

17h

18h

19h

lAh
1Bh

lCh
't Dh
rEh
lFh

9Sr
91h

92h

93h

94h

96h

97h

98h
99h
gAh

9Bh

9Dh

9Eh

9Fh
20h 20h A0hA0h

16Fh
't70h

lEFh
1Foh

lFFh
7Fh FFh 17Fh

L_l Unimplemenled dala memory locations, read as,0,.- Not a physical register.
Note 1: These regislers are not rmpremenled on the plclEFBi3Az: I nese regtslers are reserved, maintatn these ,egiSters ctear

Indireci addr fl
TMRO

PCL
STATUS

PORTB

PCLATH

INTCON

EEDATA
EEADR

EEDATH
EEADRH

accesses
20h-7Fh

Bank 2

Indirect addrfl
OPTION REG

PCL
STATUS

TRISB

PCLATH

INTCON

EECONl

Reservedl2f
ReservedG)

accesses
AOh - FFh

Bank 3

DS39582C page 1B
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2.2.2 SPECIAL FUNCIION REGISTERS

,Th€ ^Spectal 
Fundion Registers are regFters used bylhe.CPU and peripheral modules for controlling the

desired operation of the device These reglsters are
rmpremented as static RAM A list of lhese registers isgiven in Table 2-1.

PIC16F87XA

The Special Function Registers can be classified into
y:-::l:: :"t"-.(9lu) and peripherat. Those regisrers

:::g:"r:q with the core tunctions are described inoelatt In this sectron. Those related lo the operation ofthe peripheral tealures are described In delail in thepenpneral fealures section

TABLE 2-1 : SPFC|AL FUNCTTON REGTSTER SUMMARY

SPECIAL FUNCIION REGISTERS

Bn7 BII G I 8ft5
| 8rt4 I Bil3 Btt 2 ait I Bh0

POR, 8OR I Deblls

Ion pa0e:Eank 0

0oh{3) lrNoF ]--
lAddrEssing his tocat on usos cont6nts 6f Fsp h -+,^-^ r^! -. 

_H
01h TMRO Tlmero M( dul€ Regisner

:ounbr lPCl l c.d e;^i

_.. -, -_,, _* "-- ,,,e rurI \nora pnysLet regsler)

-=__--
0000 0000 31, 150

02h13) PCL 55,150

mhlq STATUS IRP
0000 0 000 30, 150

RP1 lRPo lro I rp- I z-T_;-f;
04h{3) FSR lndiroct Drta MrlMh 72.1fi
05h PORTA lPoRr n.,

:#g:"'1r_:SAi!:rr1s!
31, 150

06h PORTA PORTB Data Letch w

PORTC Dab L.tch w
PORTD Dsb terc*r w

43 150

07h PORTC hen wntlrn PORTC Dins wh€n c:
i€n witla^ Pr,laTn;^- -A-- --

d
d

45, 150

0€h(.1 PORTD 47,1fi
Gh(.) PORTE

- 
i- -'-"''"'" 44, 150

RE2 IRE' IREOOAh{'|.3} PCLATH

TMROIE

49. 150

OBh(3I NTCON GIE PEIE INIE
. 016 oI Ere ProgEm

TMR3IF I INrF

CountEr 0 0000 30, 150

0ch rtRl REIF c00 0Cc): 24,1*ADIF I RC|F

f--:-
I TXIF SSPJF ccPltF TMR2IF0Dh 'tR2 CMIF

TMR'JF )000 000 26, 150

OEh ITMR1L
I ECLrF t- CCP2|F lo-o o o 28 150

oFh lTt\rR lH ttar; di,1fi
10h lTlcON T-.---.-]

rlcKPSl TlCKPSO F.s.E't TlSYNC
T-
I TMR1CS

m, 150

11h TMR2 nmor2 Modul€ Pmi* TMR1ON l- oo oooo 57,1fi
12h T2CON TOUTPS2 TOUTPSI iourpso] TMR20N T2CKPSl IT2CKPSC

ac0c 0c00 c2 150
JTourps3l

SSPAUF 0c0 0000 61, 't 50

t4h ssPcoN t ,col I SSPOV I SSPEN ] CKP I ssplas I
79, 150

SSPM2 SSPMl SSPMO 0000 o 000 82, C2,

t5015h CCPRlL uao0ir6-ohE-F
16h CCPRlH Cepture/C( -ffiffi

dl, t 50

17h ccPlcoN --:-- 63,150
ccPl [,t01ah RCSTA SPEN RXg I SREN I

nsit D.ti Aa-;-*.
oREN I AoDEN 

J
FERR

-00 0 000 64 150

19h ]'XREG USART Tl:
OERR 

I RX9O 112150

RCREG USART Re 0000 00oo 1501t 8,

1Bh CCPR2L 0000 0 000 118,150

1Ch CCPR2H 63, 150

1Dh ccP2coN | .'i"!!i-' 
i '-'"' , 63, 150

1Eh ADRESH
ccP2X CCP2Y L(rPzMJ I CCP2M2 ccP2Ml ccP2MA -00 0000 64, 150

-.---.-..-.r
AOCS1 | Apcso I

th ayto--_---_-_r;*, TlFh aocoN0 133, 150

Legend: x = unkno\Nn
crso lcoro6frE ADON 0000 00 0 127, 150ueo, o = vatu€ d€Dends

nnaded rocatons ars L'n,rnpt€nrented. read as !
d€pend-s on condrtion - = un,.ptuln*t"oEo 

"..0, . = res€rved
Note t:

2:

3i

In€ upper byte of ths program counter is notr
cont€nis €rs rra nsroned ; ,r" ,rr., trt" 

"r 
ili"r",li?ccessrbre rP 

c LArH s a hoidins res isi6 r ror the Pc < 1 2 8>, who se
Errs psptE and pSplF ar€ reserved on ptCl6FOT3A/876A devrc€sialways nraintEin these br6 clearTh€se regist6rs can be address€d from any banx.
PORTD, PORTE, TRTSD and TRTSE are nor ir
Bit 4 or EEADRH imprem.n"o on,, on *" 

",Jt;'#;.ff 1?"Tj:-tt76A 
devices. read as ,,

o 2001 20j3 Microchlp Iechnology Inc
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PIC16F87XA

TABLE 2-1: SPECIAL FUNCTTON REGTSTER SUMMARY

L€gend: x: unknown, u = uncheng€d, q - vatu€ deponds on conditjon,,: unimptemanted, readas,o,, r = r6s€rved.
Shadsd locations ara unimplonFntad, resd as,o

Nob 1: Ths uppsrbyte otth€ program counter is not direc{y acc€ssible. pcLATH is a hotding rsgister tor the pc<12 8>, whos6
contontsars fensfuned tO th€ upp€r byts ofth6 pfogram countot

2: Brb PSPIE and PSPIF are r.s€'ued on prc16F873A/876A d€vic€s; arways mainiain rhese biis crea.
3: Th6s€ regisbrs can b€ addross€d from any bank
4; PORTD, PORTE. TRTSD and TRISE ar€ not impt€meored on ptc 16F873A,/876A devrcas, r€ad as,0,
5i 8it 4 ot EEADRH imptsm€nted onty on th€ ptc16FB76'877A dovicss.

CONTINUED

Btt 7 Btr 6 BttS Btt4 ait 3 Btt2 Bttl alr0
POR, BOR

Dehils
on Page:

Eanl1
80hF) INDF Addrassing thjs location us€s contsnts of FSR !o address ctab memory(nota physjcatr€gister) 0000 0000 31, 150
81h OPTION_REG RAPU INTEDG Tocs TOSE PSA PS2 PS1 PSO I t 11 111 1 2i 19
82h(3) PCL Prcgram CountBr{PC) Lsan Signifcant BytE 0000 0000 30, | 50
83h(3) STATUS IRP RPl RPO TO PO z DC c 72,1n
84hp) FSR lndirect Data Msrnory Address Pointer 31, 150

TRISA PORTA DaE Dir€cton R€oistel 11 1111 43, 150
86h TRISE PORTA Dah Dir€ctjon R69is1sr 1L I1 1l1l 45, 150
a7h TRISC PORTC Dab DrlBcton Registar 111 1 1111 47,1AJ
88h{4} TRISD PORTD Dab Diroction R6gislsr 1111 1111 48, 151
89h(.) TRISE IBF oaF IBOV PSPMODE ruK | ts uaE| url€cns b|ts 0000 111 50, 151
8Ahtr,9 PCLATH y\,fiE 8Lffer tor $6 upper 5 bib ofthe Proglam Countsr 30. 150
SBhIJ' INTCON TMROIE INTE REIE TI\4ROIF INTF RBIF 24, |fi
8Ch PIEl PSPIE(4 AOIE RCIE TXIE SSPIE ccPltE TMR2IE TMRl IE 0000 0000
8Dh PIE2 CMIE EEIE BCLIE ccP2tE 27,151
8Eh PCON POR BOR n,151
0Fh

90h Unimplom€nted

91h SSPCON2 GCEN ACKSTAT ACKDT ACKEN RCEN PEN RSEN SEN 0oa0 00c0
92}., PR2 T:m€z P6nod RsgistEr 111r 1111 62, 151
sh SSPAOD Syncnronous Serial Port (l,C mod€)Address Registlr 0000 0000 79, 151
94h SSPSTAT SMP CKE DIA s BF 0000 000 0 79, 151
96h Ur;rFbm€.tt d
96h ,nimpl€msnbd

97h

98h rySTA csRc TX9 TXEN SYNC SRGH TRMT IX9O 0(r00 - 010 '111,151
99h SPARG Baud Rab G€nsEtor R€eistar 0000 rJ0cc 113, 151
sAh Unifipbnonbd
9Ah Urimf.crr'ni.d
9Ch CMCON C20UT ClOUT c2tNv cltNv cts cM2 ctvl cM0 0000 011r 135, 151
9Dh CVRCON CVREN CVROE CVRR CVR3 CVR2 CVRl CVRO o00- 0000 141,151
9Eh ADRESL M) Rosutt R6gjst6r Low Byb 133, 151
9Fh ADCONl ADFM ADC52 PCFG3 PCFG2 PCFGl PCFGO 00- 0000 12A,151
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Address Name a[7 at6 BttS Bit a Brt 3 att2 a|t1 Btt 0
POR, BOR

Oeiills

Bant 2

l ooh(3) INDF A.ldressing thls location us€s corionts ol FSR tc addressdab m€mory (not a physicatregister) 0000 0000 31, 150

101h TMRO ImsO lrodule Registsr 55, 150

1o2h{3) PCL Prcgram Counteis (PC) Leasl Signifcanr B yb 0000 0000 30, 150

lmh{s) STATUS IRP RP1 RPO TO PD z DC c 72,1fi
104hIA FSR lndirsct Deb Memory AddreEs Poinbr 31, 150

105h

106h PORTB PORTB Dab Latch when writbnr PORTB pins whon rcad 45, 150

107h Unimplemented

108h Unimplem6risd

1osh UnimplenEntod

l oAh{1,3) PCLATH [,hia Bufferbrho uppsr 5 brE ol th€ Progra,h Counrgr 0 0000 30, 150

1o8h(3) INTCON PEIE TMROIE INTE RBIE TT.,lROIF INTF RAIF 0000 0 00x 24,1fi
1och EEDATA EEPROM Data Reoisbr Low 8yb
10Dh EEADR EEPROM Addr€ss Regislar L.w BytE 39, 151

10Eh EEDATH EEPROM Dab Rsgisbr High Byb 39, 1sl
10Fh EEADRH .J6' EEPROM Addr€ss Relisr r'lrsh Byb 39. 151

Banl3
laoh(3) INDF Addrlsing this location us€3 contantE of FSR to addr€ss d.ta n€mory (not a physicat r€gister) 31. 150

l81h OPTION_REG REPU INTEDG TOCS TOSE PSA PS1 PSO 111f 1111 23, 150

1a2hl9 PCL Program CounbrlPC) L6a.t Signifcant Byts 0000 0000 30, 150

1&3tt{9 STATUS IRP RP1 RP0 TO PD z DC c 2.1fi
18,$(q Indircct Oala lromory Addess Poinb. 3t, 15)
185h Unimplem€nt€d

135h TRISE PORTB Dab Dir€ctjon Rsgist€r i 111 111i 45, 150

18ih Unimpbmontad

18ah pbm€ntad

ta9h Uninpbn|€ntDd

18^h{r.q PCLATH wlitt adbr b{ tl€ upp€r 5 bis ot t|€ Program Counbr -0 0000 30, 150
laBhF) INTCON GIE TMROIE INTE REIE TMROIF INTF RBIF 0000 000x 24.1fr
18Ch EECONl EEPGD IIRERR r rREN RD 34,151
18Dh EECON2 EEPROM Conuol Rsgrsbr2 (nota physical r6gisbr) 39, 151

laEh Re€€wcd; m€int in cl..r 0000 0000
18Fh Rasorv€di maintain clsar 0000 0000

PIC16F87XA

TABLE 2.1: SPECIAL FUNCTION REGISTER SU

Legend: x=unhowl, u: UfttEnged. q = valuo d6p€nds on condli,on. - = Unimplemented, readas,0. r = reservod.
Shadgd locatiom ar€ unimpl6m6ntcd, road as,o,.

Note 1: Ths upp€r byte ot tho progra m counter is not dir6cty acc€ssabls. PC LATH is a hold ing registsr fof the PC < i 2:8> whose
contsnts are t ansfafied b th€ upp€r byt6 of ths program counter

2: Eits PSPIE and PSPIF ar€ r€sorv€d on PtC16F873t876A devices; always maintain these brts ctear
3: Thess regist€F can b6 addros€d from any bank.
4: PORTD PORTE, TRISD snd TRISE are notimptsmented on ptc16F873AJ876A devic€s. read as,0,
5: Ait 4 of EEADRH impt€mefltsd onty on the PtC16FS76A,/877A devi6€s.

" 
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PIC16F87XA

2.2.2.1 StatusRegister
The_Satus register contains the arilhmetc status ofthe
ALU, the Reset status and the bank setecl bns for data
memory.

lT-.:1:. register can be rhe desrinatron for any

l:.:111.3" as wirh any other register rf the slarus reg:
rster ts the desttnalton for an instruclion lhat affects the
Z, OC or C bits, then the write to these rhree bits is dis_
abled. These bils are set ot cleared according to the
device logic. Furthermore, the T6 and FD b s;re nol
writable therefore. the resull of an insrruchon with theuarus register as destination may be djfferent than
Intended

for exampte, cLRF STA?US, wilt clear the upper three
bits and set the Z bit. This teaves the Slatus ;egister as0oou utuu (where u = unchanged).
ll.-is recommended, therefore, that only Bc4 BsF,
SwApF and Mow,lE instructions are used to a,ter the
sratus regtster becauso these Instructjons do not affecl
the Z, C or DC bits from lhe Satus register For othernstructions not afiecljng any status btts, seeSedion 15.0 "lnstruction Set Summary,.

I Note: the c ano oc oits opEraGli-ffiI
I gnd digit bonow brt, respectivety. In sub- |

J lraclion. see the suBLW and susw:,1I hstructions for examples 
I

REGISTER STATUS REGTSTER (ADDRESS 03h, 83h, 103h, 1s3h)R/W-o R A/-O R/W_O R_1 R-1 RYW-X R/]iv-x R/\ /-x

bit 6.5

bit 1

IRP: RegiSer Bank Select bil (used tor indirect addressino)
r = Bank 2.3 (lOOtFtFFh)
o = Bank 0, 1 (ooh-FFh)

RPI:RPo: Register Bank Selecl bits (used ,or direct addressing)
11= Bank 3 (.t80h_1FFh)
1o = Bank2 (tooh-t7Fhi
ot=Bank1(80F.FFh)
oo = Bank 0 (oOtF7Fh)
Each bank is 128 bytjs.
I l, llme-Oul btt

1 = Afrer power-up, cLRwDT instruclion or sLEEp instruclion
o = A y\DT time.out occuned
PD: Power-down bit
r = Aner poweFup or by the cr,RwDT Instruclion
u = t'y executon ot the SLEEp instruclion
Z: Zerc bit
I = The result of an arithmetic or logic operatron rs zero
u = I ne resutt of an arilhmetic or logic operation is not zero
Dc;Digit carrylb6m; bit (ADDWF, ADDj,w, suBLw, srrBt,{F instruclions)
{rcr Donow, the polarity is reversed)
1 = A carry-oul from the 4th low order bif oflhe resuh occured0 = No carry-out from the 4th low order bit of lhe result
c: carrylo6ii6F tit lanDWF, MDLw, suBr,w, suBwF instrucltons)

] _ l-.iry ", 
from ths Most Slgnificant bit of the resujt occuned0 = No carry-out from the Mosl Signiticanl bil of lhe result occurr;d

Note; 
l:,:*EI:,rT r,g"rily is reversed..A-subtraction is executed by adding the two,scomptement of the second operand. For rolale (RRF, nrr; in-siiuctions, tnls Orf isIoaded wilh ejther the high, or low order bit of tne source'iJo,sier.

bit 7

R = Readabte bil
- n = Value al pOR

W - Vvritable bit U - Unimplemented bil. read as,0'
0 = Bil rs cleared x = Btt is unknotv

bit 0

DS39582C page 22
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Ptc16F87XA
2.2.2.2 OPTTON_REGRegister
The OPTION_REG Regisler is a readaDto and writable
register, which cor ainsvaious cor rolbitsto configure

119 
TMf9 prescater^ iDT postscat€r lstngte asslgn-

able regisler known also as th6 prescaler), t-ne eneriat
INT int6rrupt. TMRo and ths weak pu _ups on pORTB.

REGISTER 2.2: oPTroN_REG REGTSTER (ADDRESS 81h, 181h)
RYW-I R /V-1 R/W-j R/W- I R/W.1 R/W-1 FYWl RAAAl

bit 7

Efu: PORTB Pul-up Enabt€ bit
I = PORTB pull-ups are disabled

000
001
010
011
100
10r
110
111

bil 0

0 = PORTB pult-ups are enabted by individuat port latch values
INTEOG: lr erupt Edge Sstec{ bit
1 = Interrupt on rising edge of RBO/NT pin
0 = lr enupt on faling edge of RBCyINT pin
ToCS: ruRo Ctock Source Setect bit
1 = Transition on RA4/TOCKI Din
0 = lr emal instruction cycl6 clock (CLKO)
T0SE: TMRo Sourc€ Edge Setect bit
1 = hcremonl on higlFtolow transition on RA4/TOCK| pin
0 = Incremenl on lo,v-tchigh transition on FIA ,TOCKI ;in
PSA: Prescater Assignment bit
I = Prescal6r is assigned to the WDT
0 = Prescaler is sssigned to lhe Timero modute
PS2:PSlr: Prescaler Rat6 Selecl bits

:2
:4
:8
: l6
:32
:64
: 128
: 256

Bil Value TMRO Rate WDT Rate

R = Readabtg bit W = Vwitable bit U = Unimptemented bit, read as ,0,
- n : Value at POR ,1, 

= Bit is set ,0, 
= Bit is cleared x = Bit is unknown

T:1,:'l g !g"-.y"L"ge rcs@
lll'i*;H,iJ r,lliJJf;;X"'1iltr" 

ir'a'io ro ai"Jor" ttl-puiiuf on nee

@ 2001-20'13 Microchrp Technotogy Inc.
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PIC16F87XA

2.2.2.3 TNTCON Register

Ii:,jillf:H:fl:,:j is a readabre ano wnrabre resis_
i",J; JJllHlT".*:il ffi;J";:1:ff11"#il:
#ti,'f :1ffi ,fl*;:;##'J##:"T:iiJ,[:RB0/NI pin interrupii.

REGISTER 2-3:

ffg:R(ADDRE''

ctE: ctobat Interupt Ehabte bit

; r 5jl:ffi: :i1 il,Tff 
ked jnrerruprs

PEIE: penpherat 
Interrupt Enable brt

;:.*."::::d,"*i"l0,"",1':l;;;""'"",0,.
, = ';:1,,^::::::llow 

Interrupt Enabr€ bd_,,qvrsr urs r MXo inlenuol

;;.1TJ,."T "#;:,'1,1,"Jffi 
, . n"0," on

r;$i;;nri*#m
j"=^TJ,'*'il,:j**T,*l'ffi

:.fryf!,ffi|,|"',::ler''ved 
(must be creared in sonware)

l,"l I;IT#I.!"".ar rrrerrup{ Fras bir

;;ffS::l*:lT1ffffi":Tn€d 
(musr be c'|eared in sonware)

j=ffi 
h*1,1;1i3l;.:l*irll,"*;*;nru;:ir"#rTr*iin:r jnx

108h, 18Bh)oBh, 8Bh,
R/W-O

bit 0

brl 3

bir 1

Note: lntenupt-riigE;fi;-;;-
"""0',,* "i," .s-i#*]iil:U5 ##
ifff,#"l,.Hise;.T',x"5""ftfl
;i:u:i::T;,,lfu 'rum:Tffi x-

GIE PEIE
R/W-O R/W-0 RA/r/-0runoref-iiE

bit 7 RBIE rttrnorr I llriil- nerF

- n = Vatue at pOR
W = Writabte bit
'1' = Bil is set

U,= Unimplemented bit, read as ,0,

u = ulI ls cleared x=Bitisunknown
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PIC16F87XA

2.2.2.4 PtEl Register
The PlE l regisler contains the individual enable bits for
th6 periphsral ir errupts.

REGISTER 24: PIEl REGISTER (AODRESS
Fywo Ry\^to R/WO

bit 1

bir 0

PSPIE: Paraltel Slave Port Read^/vrite lnterrupt Enable bit{r}
1 = Enables the psp read vrite intenuer
0 = Disables the psp read^vrite ir erupt

l.loie l: PSPTE B reserved on ptC16F873^/876A devices; atvrays mair{ain ihis bit clear
ADIE: F/D Conwrler Interrupt Enable bit
1 = Enables th€ A,/D mnverter intonuot
0 = Disables the A/D conv€rter inlenupt
RCIE: USART Rec€iw Interrupt Enabte bit
1 = Enables the USART recoiw intarrupl
0 : Disables the USART roceive inlenupt
D(|E: USART Transmit Inierrupt Enabte bit
1 = Enables th6 USART t€nsmit intenuot
0 = Disaues the USART transmil intorrupt
SSPIE: Slnchronous Sedal port Intenupt Enablo bit
r = Embbs tie SSp intenupt
o = Dsables th€ SSp interupt
CCPIIE: CCPI tnterrupt Enabte bit
r = Enabhs the CCpl intsnupl
0 = Disaues th6 CCPI itienuot
TMR2IE: Tl,lR2 to pR2 Match Intenupt Enabte bit
1 = Enables the TMR2 to pR2 match interruDt
0 - Disables the TMR2 to pR2 metch intenuDt
TMRIIE; TMRI Overtiow lnterrupt Enable bit
r = Enablos the TMRI overllow intenuDr
0 : Disabtes tha TMRI o\€rflow interruDt

8Ch)

R/VU0

R - Readable bit W = Writabte bit U = Unimptemented bit, read as .0,

- n = Valu6 al POR ,1,= 
Bit ieset .0'= 

Bit is cleared x = Bit is unknown
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