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Abstract

Code of Project : INN-07/2561
Project Name : Public lighting 2 power sources

Researcher Name : Assistant professor Tanakorn Suntornwat

This research is to design and build a power supply control system for public
lishting. Which uses energy from 2 sources : a battery that receives electrical energy to
charge from solar cells and Electric power from electricity. To solve the problem of using
electricity from solar cells is not enough to use in one day cycle. This research is used to
solve problems for the installation of public lamps that have high security requirements.
Do not want the lamp to shut down at night but want to use renewable energy as well.

Design and build a power supply control system for public lighting 2 Power
sources use microcontrollers. Which is divided into working parts that receive energy
from electricity and then convert to DC voltage 12 volts. And receiving electrical energy
from solar cells and charging the batteries. With automatic charging control system. And
use solar cells as a light sensor in order to turn off and turn on the lamp automatically
according to the light. While the lamp was turn on at night. The system will check the
voltage from the battery all the time. If the battery voltage is lower than the set point.
The control system will change the power source from the battery to electricity. With
this method of operation, the lamp can work continuously throughout the night.

The results of the experiment showed that the power supply control system
allows the public 2-type power source to work as designed. On the day that there is
sunshine can use enough to power the lamp to use throughout the night. But for some
sunny days the control system will switch to electricity when the battery is exhausted.

And re-charging when there is sunlight the next day.

Key Words : Solar cell, Public lighting, Microcontroller

E-mail Address : tanakorn.s@rmutr.ac.th
Period of Project : October 2017 — September 2018
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Uszunadnsikazaeo

ROM = Read Only Memory

RAM = Random Access Memory
MH; = Mega Hertz

CPU = Central Processing Unit
ALU = Arithmetic and Logic Unit
e = Input / Output

KB = Kilo Byte

PCB = Printed Circuit Board

LED = Light Emitting Diode

PV = Photovoltaic

&
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WUUNATT (19U IMYAUINVDIMUIBNUUINITUAENTIS) waran il

MIIFUDINA 18

Tuiwazinieundaula  unasdrgliihdmsuinuinenainielunuivinglng, ssuudseq

wuamesuuunnnRaalula wazaunsallviialianuduia

“138
Nunvinalng 2101, g, Undn waziuiangdnisiiindnlaid ae
2N AT

2.2 lulasmaulnsaiaas
2.2.1 anuvangvadlulasnaulnsaiaas

lilasreulnsaiaes fo gunsaitszimansissathiisanendsdeluiludies iumie
Uszanawa (CPU) mieanusndans (RAM) mihgennusinnns (ROM) wesndumntening (/0
PORT)

lulaseoulnsataesnifldnulutlegduiegnainuateaszgauin uindenldiueeis

IS 1

wnsvane Tutagtuilegassnsenameniu Ais MCS51 way PIC Nillindenvateiues dwmnsena

Lz

uq wonndleanil Almuanunsa Alsiuiiu oswsinenaazin Iehidunsanmindunsygad
UADUNIY

Tunisidenldinfdesgin sdndusedflugaluuisifieglunsulnsaiaes INPUT
OUTPUT #l#i1A%1 ROM RAM ilgsweuiolsi uag nanadus tieflazldidenldneulnsaiaed 16

p89fUsEANS AN TuauussununnaL g
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2.2.2 lulasmeulnsaiaainsena PIC-16F88x
lulaspoulnsalaeinsena PIC-16F88x  vedlanlnenssukuuensinia (Harvard

Architecture) na@nife dn1suenrileaudlusinsuuazmieaudeyasenaniu laeilda

Fusudnconeniuale aatansluning 4 azmiuindnenislululasaoulnsatansazfinsenu

Y

a

P8ANUINUSHNTUMIETALIAMTE 13 U9 wazUatauanilonuanluswnsy 14 On Tuvuei

Y

o 1w

admsuinseiumheanudtoyanaridaweineludunuy 8 SanslasennsauazUatoya

aneansd 13 Un aneansd 8 In

1 ° = 4 1
HUIYANUA ARSI HUIY

Tilsunsu RO T

awi 4 leezunsusuuuvanitdnenssuvedilasroulvsaiaes

yanannsdnaatnenssunuuiiudy nsnseiddainisyhnuveslilaseeulnsaiass
n3zna PIC-16F88x fandldnszurunsfiend luilay (Pipeline) sivlanansamindddadnly
TurnedimdsnssvhimddliAasanumdaiug fauanienszuiunadndiddddluiagiu
dsmalirnudlunsiauveslulasroulnsaeesifiuanntu tusaduiiuivesruannsaly
nsnspiidds 1 Mdaneludyanauniing 1 gn (hszuwmsslad (Fetch) 1Wunszuaunns

o

Sendeanainuiisaudlusensuwdvinisuladdsiulnduaugudunnie gy

' g
a o o

W1l d2UNTEUIUNISLENTAIA (Execute) 1HuUN1TNTEYIAIdl A AANaSNSAUAAIEITY

-3

)
Hugrun1sviruvedlulasaoulnsaiaes Ae seuufdnealagd1lovinailaain
lulasreulnsaaasandu 0 Au twsfawisaduiussendifiousiodugunsalnieusnsieg

11N TneNI15LAaNNESALTNIUIINYIA9E) FaudndlunInd 1
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REIMCLRVes —=L]° bt [ | =—— RET/ICSPDAT
RAG/ANOULPWUIG12IN0- =— ] [ =— REB/ICSPCLK
RATANT/C12INT. —[] [ =— FES/ANIZTIG
RA2IANZ/VEEFCYREFICZING e [] [ |+—= RE4/AN11/P1D
RAJANIVREFHG 1IN ~—[] [ ] =— REIANS/PGM/C12IN2-
RASTOCKIIC1OUT =—=[ REZ2/ANAP1E
RASIANA/SEC20UT =—=[] [ ] =—— FRANIGPIC/C12INS-
vszs —=[] [ ]=—= REBOAN1ZIANT
RAT/OSC1CLKIN =—=[] [ ] =— VoD
RAB/OSC2/OLKOUT —=[T]10 [ ]+— V=5
RCOTIOSOTICK —s] |11 | | =—- BECT/RXOT
RC1TI1CSICCP2 -—[]12 | ] =—-e RCEMHCK
RC2/P1ACCP —e[]13 [ ] «~—- RCS/SDO
ROASCKSCL =——=[]14 RC4/SDIEDA

o ~f 0 L b [ B3 —

PIC16F BE2/B8 /886
e U neNNNEEEN YR
LI

]

7w 5 uansweslilasreulnsaaesnsena PIC-16F88x

INANVIVB PIC-16F886 Iea1u5090aN data sheet wrazv1aziivthiunnsieiuly
Fawanoenilu weosn A, wesn B, woin C lneitugiuudimesausasnesnaunsarinauludune
wazvnaduRInea iy wese A uaz wese B Nanunsavihnududiiudygyineuiasn

drévLsunu =

wlaadummdneariiethurinUsunumidndaneg Aviuldediedaiau fie daninaunising

2.2.3 auautavadlulasnaulnsaiaas PIC-16F886
fndalildanu 35 dds ddamilsgldiaaning 1 8s 2 Cycle haldgegaiinimd
Fyeyraning 20 MHz vhauiuy Pipe-tine (1 2 vie) vl au Lanieinau 2 sgrandeuru
neANUlUsuasutiuuuy Flash 3vuna 8K Word (1 word=14 99) Hvuianiieainusn
(RAM) 368 lud 5 EEPROM w256 ludi mevauesiudumedswldnavun 14 unds 1 Stack
Iﬁiﬁfﬂﬁqqqm 8 s¥AU A5¥UU Power On Reset, Power Up Timer, Oscillator Start-up timer g
5¥UU Code Protection dgerauuninidnatslunalidonldeu As 8139gld XTAL n302995
RC Al anunsalusunsuaagl +5vDC e Tdn1stusunsuiuy In-Circuit Serial Programming
¥euiilmiaes 2VDC §355VDC  Current Sink W@z Current Source asﬁi 25mA  §
Timer/Counter 3 §7 ﬁiu@a Capture/Compare/PWM 8 2 (2 3 A-TO-D Converter wuu 10
Jn $1uan 12 Feahidlusiies fssuu USART dmsusedu n1sdeasuuu RS232 3efnd
fiszuunsiasziuluiass Brown-out reset) i 1O nasaviovan 5 nesn udazwoiniisuauia
laiwindusiuuas agdl 10
1y 24 Ualasulseendu
PORTA = RA 7 - RAO 91u7u 8 Un
PORTB = RB 7 + RBO 9717 8 Un

PORTC = RC 7 + RCO 91447 8 U%
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2.2.4 deysyrauuniing

lulasaaulnsataasazvinauladssfiduauuinlriusdslunielolda (Clock

Bus) vesdiigazUsenaulusmedyaaunininisuandiuiu 4 loida fe Q1, Q2, Q3 way Q4
AIEATIUNING 2-5 MIuMINDNTNYUITUIaNaRNTEIA&IRzINAUALDTe Sy I UNRAY

Y

MEUBNMITMY 4 wieminazfiansanainuiivelulasaeulnsaaesnszna PIC-16F877

A11150US2UIBRARDNTIAFUNNU 1/4 1VN999ANUD0ETALALNDTN1EUDN

|Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q4|Q1|Q2|Q3|Q4|

0SC1 |_/_\_/_\_/_\_/_\]_/_\_/_\_/_\_/_\]_/_\_/_\_/_\_/_1

Q1 =\ 7\

(_\ | | | Internal
Q2 |_/—\ | /Ea\ | \

Ph;

Q3 i /\ | Phase

| | | Clock
Q4
PC PC PC+2 PC14

OSC2/CLKO\___—___——

|

(RC Mode) [ Fetch INST (PC)
Execute INST(PC-2)| Fetch INST (PC+2)
Execute INST (PC) [ Fetch INST (PC+4)
| [Execute INST(PC+2

| | |
AWA 6 FYQ IR

2.2.5 Inuadeysyrasuniing

[y a

PIC16F886 anansaidenivundaanamninifiermuadyaunisvauldunngs 4
Tnua Tnenisiivuaiidn FOSCL 1u33awmes Configuration Word lunisviauaszdesden
Tnuandls fes1eaziden

Wiua LP (Low Power Crystal) ldfupsanaaniowsninislaiumnosngsaiuminiiud
32KHz - 200KHz

A LP (Crystal/Resonator) ldfua3aneanseiwsfinislaiumesngasusiniud
200KHz - 4MHz

1usa HS (High Speed Crystal/Resonator) lfiuasanaanioig s lntsuiunoIna 91y
iALE GMHz - 20MHz

Ty RC anunsafmuaeudldaindanadunusagiifulseaiidons  uen

WA UY OSC1/CLKIN

2.2.6 USLNNUDID9ETaLaLMDs
LP (Low Power Crystal) A3@naanasaIue

XT (Crystal/Resonator) A3@noa %3 Lilalunes
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HS (High Speed Crystal/Resonator) ASanea %38 L3leiumasnnuiiags

RC (External Resistor/Capacitor) 3935 RC Agusn

H4 (HS + PLL: High Speed Crystal/Resonator with PLL enabled) ags 4 PLL
ﬁa%ﬁwmiﬂmé@@mmﬁmﬁLﬁé’hm #3861 OSC AMUE 10 MHz Wiorunszuau nsilay

MAlaANUAWINTU 40 MHZ

2.2.7 oodaTalaMBTLUUAIERNDA

ooadaLawmoiuvuaianeaitlilululasaeulnsamoinsega PIC-16F886 dazidenld
W XT agdadldasilauned wuwsinvienianeadeidnfivn 0SC1 wag 0SC2 wiovilik
\Aadnyaamning madenlddufviszg dmsvinnsileunesivuiesniin azdidsianinud
e 7ild Fauandlumsnd 1

Asedl 1 Andaiulssalimsngauiuaadnly

Osc Type | Crystal Freq. Cap. Range C1 Cap. Range C2

LP 32kHz 33pF 33pF
200kHz 15pF 15pF

XT 200kHz 47-68pF 47-68pF
1IMHz 15pF 15pF
4MHz 15pF 15pF
HS 4MHz 15pF 15pF

8MHz 15-33pF 15-33pF

Fnuwuu XT 1HuseadialalnainianoaluuuInggIu T9919A9IN15ASANDALUY

ansURm AT (AT Strip-cut) wilewdnideanisteraslasi (Overdrive)

a

’nsweusdeaunsal RC WhiulilasaAeulnsaaes PIC-16F886 d1miuen Rext

v |

weunin 2.2 Alaloviu Mnlvidyanesadaiameinlie1vsslinmniengallsdmsuen Rext N3
A1aawng (b 1 wngleviy) eeadaimesiziauledyyinsuniuaiuiiuwazaniig

wInaauneuen AatuITzlda Rext luliAagludae 5 Alaleviu 1 100 Alaleviy fawdd

a

soadaiawmeiazyhaulilnglifesediiulszaneuen (Cext=0 pF) uimsldfiiuuseqi
WINAI 20 pF eandgaasuniuwaziidygadanued dlififuiuissgusesuiulseq
meuaniimtssiiuly azvilinudesadalamesinisildsullategensyyiuiu 1esainnis

WasuUaaidunuUszanieuen 1w Tuwsesiindusadiiulssauseiivesiaiulsey
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Clv 0SCl E
E 3
—XTAL < e
1'% |SLEEP
- RSQ)[>4
o PICI6F87X

A 7 Tonsidensiegunsal RC wiu lulasaeulnsaiaes PIC-16F886

2.3 UUALADS
Tnevily wuswedazuusduaesngulvagiseiu lown

1. LUALMBSAVINITTISAIUALNIDINTTINUY  LUULUMADSUIRNAAIUUIRNT), LUALADS

[ £ =

Tans@ularendudy  FadleldlnlununmeTaunusanaifnuaasliaiuisanduiiunlgivale

"y
a0

LTENUUALRBTII LunmeIUgUQI(Primary Battery)
2. hUAMBINYINNI5a ol awummaILln7ioauad WULUALRABDISOEUR L51SeN
wumLmasidn LusmeInAeQii(Secondary Battery)

a a

Tussuundeliannuadssngsadiiaslfuunneiuuuyisnidsannsonialdlmide
wunwesimasinficauas  luszuuuummesasyhomufundanulnihfindaldonundeanead
danly wihuaesmdsiiiheenlulsiulnanlunailifivaeiing wuluiianainaisdunde
waAsusaen Ty saousiltnuegynfuiloaingni oinaslusasudlasdislaianiv
wieseus  wdaddlwihadufivhonliung  widlealuniug  suliluuusmesiBumnas
ussiulunummeifogmdotesas  doshnsniauuameilml  msnsavszavesuunneily
saoudvildlaonisamiviaieseusisn  ileasvilvinardulunguemoiumesudslvinsyuanss
salifuuumneidoll auuummesndufiusssulindisiuvilowdy Funanadessudind
yhauegisfansadainguayinasldivilowdy sizimnogns Bihesduiuneed nan
\A3DsBwd wazlewmBLUme oL g lusyuy duFeuiieuntihiinisinauves
wusLaesTesszuURARlnTanivasadfndefusumneslusosudtiies  Weawdlnindiden
yfaUszaasnannulsaneadlariueiosmugunsnda  dnlvanerssdulvanli
NIZUAATY visatndeansTiuiulnanliinssuaaduidessorubunesnesdniini

[y

wusLmeInldnussuuNan lihanleawaaasiivanesiln 1wy anednLead-Acid Battery), 94

a

Alai(Alkaline), Sriauaadeu(Nickel-cadmium) uanideuldfiuuniiagnife wunmeidaedn

a

wszliongnisldnungugnuaziinisUdesyszanssualnil)ias

U
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2.3.1Tassa¥renmeluvasiunnesnuuinedn(Lead-Acid Battery)
meludaedauunnedszusznoumevadegmelulnesefuuueynsy Sruouwadh

JuogfunseanuuuuumpoItuiTliddussiuldoauiivnls Tneilundavadiiusedu

Uszanas 2 Taasi fhoghaduuuneisosusiuseiildnud 12 hav ddutrduuunneiay

Usenaumelead 6 lwadseaunsuiueg

F . -- =
k wiugianlnsadaun

TaEysuT TR

wiAiininsataay

=
MFAUATILLLALRES

N - o
-3 - LHULTARULARAET
WHITUERR

ANN 8 TASIATIIUDILUNLADT

2.3.2 dnwnurvasnsudesUszlwinvesuunings

szutoanduaauuuiieiu laun

1. wameifiaunsavdostsyanszualwiilifos(Shallow-Cycle  Battery)  fe
wuameIfieenuuuslvidesysyqliinliuszanas 10-20 Weslwudvesuszaliinsiuneuazsi
nMssauszglnl msUdesuszqlwihasivhefunenend(Ahn , 100 Ahr yngfauunise’
anunsaUdosUszanszualnih 100 naeld 1 Flusluenumduaisliannsavhegneduldinee

v

WeUapgUseaNLUmAeIIUNNn wunmeszderiui) — degradnduunmesuuulaoslseqle

q

4

He8(Shallow cycle battery) ﬁmmiaﬂdaaﬂizqiﬂ/\lﬁﬂé’ 100 LLamm'Jﬁagjmﬁqﬁa LUARB3
sfaddesUszgliiiheieldnsvudlnih) 1Hides 1020 womend wdwnihaedoning
PiausEglifutaumsraeUszgaiadell  fnsudesussqunniduniiidinueld wuvhnag
Udeedseadi 50 weNems  awviliuummedtowgmsildrniduandenisvesiannity
paaaeensldnuresuummeiannsnmiald 3000 aftermazanvdaifisud 1000 A
Fefunseenuuuszuilassmmsddddnuurnisudestssgliivesiunneivae

2. mema‘%ﬁmmiaﬂéaaﬂiz@(ﬂizLLﬁ)iWﬁﬂié]’mrw(Deep—CycLe Battery) AouUALD3
annsnUaesUszqlats 60-80 Wedlwudvesuszgsmneufiazviinisndadsyalul daunnudn
avthanldfussuundmdsmilrifilutuinerds  wewelelsdasdsaiigariuuoesnnn
uldiiesliAfiannsanaunulszaliihsmnuumeeiuuuusnld  uwunweuuuiazden

AuAluszeTe
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1 I

3. monudifnaznutesfie 919zaIIolTLUALMEI TBUALIULUALI AUSEUUKER
waulihnuasendindldvdelsl - drseuudng Wnssualndizludelnanlinn fawise
Tuunnessosudld wisiissudosundiin ldasfiesdesnszualioonanuumnedlv
inAulUnaweidmualihemsgidesnseudlesnanuusnniiuluagyinliergnsly
nuvosunmeiaua  auliaunsafiuvlssalitldBndely  adeduuumaeufiuneslindad

Eounad llausanazanenseualinuasadbauiudn

4. wusweITsuatonanistdaulszana 2 Juididununnesdnledaiiamnsalasy
Uszlrlilaunnagiongnisldenu 4-5 Ymeilied onldenuiussuuleaeadia) wunanashuy

anlaiAaiirnuAuAmnnduarsa u Jagius56) fedanaunainisuuninn annsdeawe

nszualblviiulnanlaunnnituupsasudnaunazitn1sunsauseiviene

233 1A3BAUANNIIIIFA LUAEIAAeUIATaImUANNTIT AT iU SuLs sl
wnzanllaslumszoriliuunmedidemeld  Suunweitussiufishannnieiidelily
\AIDINIUANITIIEA LASBImIUANMITSIazananeenluiuiinaedlivinessiiudause
Aiuliluummeizgnudeslvauvnn - elidunaddenunnoiingzazyinlivadiogindul

AU3aNaUNIYFIUTERLADN

2.3.4 YomIEd
1. WesUdesliuunnaivdesuseanssual)aunie wszasinlvilssdnsamlunis

[ a" 1 & 1 o 1Y s val !
NuUsEUadLUaweIanatiUageun wasunassagliaunsatinduunwsavseylasndsly

ad o A

2. mashankunmeinouniinnmualiluaa lnvdulvguduunnesazyinnulas

v
A

gnundl 25 ssrniwalua teamgiigenindagyiliengmsldnuvesiunineianas srgumgiia
il ashliusyansamluniadulszqan

3. mIlAeNIUINAMIURILUAIEIIENTISaUTE NN U IsziLunmeILUUER
ialiinsaduae ashliognslinuresunneiauas

4. msdassunvedleaiead TndoslianumnanfUTATeILURNE I Taviy
wilwagadazndnlniiunviedesiuly envillummelidouammiuazyivliisnds
Aldanglunisiasununnedyalysl nseenuuuueleausadivanzany dileeenuuy

fnsakazldnuleatwas azvielmeunmasinisitausg19iiussansnnwarltaulaeniuiu

U

).
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2.4 viaaa il lulaulnasnsas

[

wasaidoduledondnuesnisisedinseantad 4 waslinud @ duesebs
dusunsiunsuwiesauuiasiiasisar sdaulnovutedutasendnlunsliasaing
sgrhamaidun Tutigtuuasaisiismianlduwiesauuasiassasiivateussam ui
firndfoufnelaulnuin LED wws1gtreusendanasauuasliuasainsnnnintaulniuy
s35ua Felaulyl LED %ﬁmmqqndﬂmiﬂﬂizmw%“'u EsauUsssanvasaen iy

Taulwansisaugladu 5 Useinn fadl

#
&

Incandescent

2NN 9 vaaalnwla Incandescent

2.4.1 n@en Incandescent WiofiSeniuin vaenld Wunaealniildiumminnin 90 T 1Hu
waoalN Ul luTAnUsy sy Heudunldluasaseuads 85% melunaenduldfivhann
vy Tanudeugeannuszana 100 - 400 ssmwaila wiszdvsnmlunisdesaine
Wes 10-15  Im/W ﬁQﬁ?uLﬁaﬁmm%fauqqmmwdwqrmeima’jwﬁaLﬁﬂﬁuﬁﬂﬁﬂwiq@Lﬁawé’quu
wndeituiy uihmeenUssaniaginagn  uwiengnisldouasdy  Uszanm 750 dalus B
naonldaziinang nduaznagvunauanateiuly G?TuagﬁUﬂawmﬁQQﬂWiTuﬂﬂiT%QWu ausalgle
s el wae Meuen vaenlduisUssianasuusB LA BUDNLAYaNLNTaY A LR

AUADINIT
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Halogen

i 10 viaenlnlwdn Halogen

2.4.2 vaangnlaay idnvazviloudunaonld Aldvasamismevisany wivssgansmszgasnla
WU Faazuiaudeusenunnteatnduune findaainuiaiu seudeuluseulaslanuiil
druthesnwileasndietostunssedindivetldvasn  TUsEAvBamAnivaenlduni 2-3 win
wiaUszanay 1500 — 3000 Flue naesslauasaldauldninelusazameuen e

paanUssniaglianusouunnnivasald  wasdeuldmuauudy  way Nudsaty Wi

gunIainIeNIsuNmduaviin wesesealan Hudu usvisiivaenslanuazlidulinsiu

A INa 0N

High Pressure Sodium

i 11 waenlilvdn High Pressure Sodium

2.43 viasawwnagntan  viaealofol rasnkauns deuldlunisdssainemuyinsnuukas
lsaugeamnssy vaoalussianil Aulwiduegiannuszanm 400 - 500 W uazvagldinuas

fgaumgivemasasounnusyain 100 - 400 a3 Feilorgnsldnuiade 2-3 U
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4

AN 12 vasalnuils Fluorescent

2.4.4 viaoawgeasaLtus (Fluorescent) vi3ofliuniuin viaenoounasawigoisaivud axd
TBnsudaualiuandeinraenld way vaealvlalaiau Ineviaengeaisaud agldnseual
iiensdufnsaeluvaen Tinanuasinl Jemasangoslsasudayliiausausuuastiadals 8n
favaenlwdssantaglianufeunnniwaealiisasssaniindndiu Tnsvaanvges
sawuranssnUssmdandsnnuldussn 75%  uwisiuaongoaisamud Agiadsiduing

RGN E R

Wi
e

LED

AW 13 viaenlnaile LED
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2.4.5 @aon LED uweadfLED gounvn Light Emitting Diode aefidnwanisliuasaineg
uanssnvaenliuszLndulneviaenLoadiayltliudesinilelon (Loadf) ununisnsedu

wuleadn wiefe Jueasiavldesndsnuliiiuasiait Wendnnszualn vasnliweadh
ansnsaUdussiunnsdesuadldmunnudionns SndsUsendandaen msneliemdanuliii

91 wondudulinssofaindan wiToLAsURIManAUIEANTZISTIALNILINNTIIaDAUSZLAN

o |

Y udAdenANAILINNIManUsEAndY  aaturasaliussinitadundensiiunldiueeng

9

[
IS 1

LWSVAENINTY WeATdANUNEILTSLRLLLY Tanld LED waseing wmsizidunslanswensa

(L)%

fogldutsslomiutiaiiiiaagenniduiuy

wilutagtusavomasalil LED azfisiaganimaesvinl  usilaslyl LED fifiqausiu
vangeena Ao Tindanumudliuszavsnimnsdesainedias n13dn - Yaviaealul LED anunsa
Wa-Unldegnsamds  laifiuas UV Linsendusamdaas  awnsavhaldenuuiiaadle
\WasuWisutfunaenwinsug uasdudanndey deldimaeneiniiduiinsdedundey may
uananAIUsEMERfundsnuazanunmuiiannsaldldegnenun viliimamezan
vagalianas feiilutigiudedinssussidaasuliudeunldaunsaissndaludssnnsingg
foidudnBrimiaiiensoysnindany uAdgunlivasn LED Atwannislindanuuazds

FvannN1Llansou
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uni 3

sdeUITN15IY

fupounsduiiunu esniuuazadsszuumuaulalilanssoy 2 undmdsay
annsoutstuneumssiiunuesnidusureudeiolui
3.1 swnuteyauarinsizvideya
3.2 PonLUUKAraINRIAmIUANlaulans Ty 2 Wnaanasanu
3.3 oanwuulnavIinn1snauvea NS
3.4 Weuwazimunlusunsunuaumulnayse

3.5 GAGLATNAZOUAITNINNGIU

3.1 saumudayauazinsnzvidaya
3.1.1 dayauszsinnvaslaulnuazvinvawaanlniiazld
_ afipmedlaulnifléluiiansisasiluiu Smudesmsiiiuilliuasainedinian
Tnlniildnududouialu Tadlwiidldulseeniduussanlasd
1 lalwuvuvies fealdluil 4 flassadrefianunseduBanislald wu Tase

7A9A1 1150 Aa90nRI9LAL

2wd 14 Taulnhuuiae

2 Taulnwuudnssnusan Deulolununlaatds lifdlasaasiedmsuivie wiu

AARIUINOUY 1150 TUAIUEI5IUE



22

Awd 15 Taulnhuu@aaaniuian

- oiaveaeniild wialunaenlildsulniatinsneg  weeendulszunmls

fail

1 waonlilduli AC 220v \umeslniifldsurily Sfauuy weenld
vaongloy  vaoslwifienusifugs  uazvaen LED luussamaenlwisvuadingroan
vaealnivin LED Wunaonlniilindanulifindesiian wazorensldanuenudian feud
ANdETNe1RvEgvaenlnusyinlilla

2 viaoalwildiuliih DC 12v (Wuvaeafignasreunlildiuluiinssuanss
wssuin wanganfumstluldtuszuuliihvededndiva vasalwiitueviluluiesrans
iy viaeaviinenlaiy uazviaeauiln LED usldesarnvassuiinglaaudumasnalnily
naanulifings Seliresdenldivaliuaaisluiiansisus
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Ao 12 $lug szdedldidslnilniiedu 12 va. x 9.6W = 115.2W
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Sudayaussiulnin - | Analog 1 | dstoyaiilods LED Digital 1

971 VR UFuseautkas UAAIEDNIUZNITUITY

S Input 4 571397 Output 4
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LBMNTEEEIAINITTISANTLAUSIPU N1V I UAA DT WANANNY TARNANITNARDIAIT

MW 26 NINAFBIVITLUNLABIFILIYANS YA

A15719% 3 HANTVAABINITVISALUALADS
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(V) (V) (#2la19)
1 N2 14.2 5:33
2 11.7 1.2 4:47
3 12.1 14.2 3:36
4 12.4 14.2 2:12
5 12.6 14.2 1:02
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2T 28 NsnnasIrIIaINsWawarlavadlaulnanluslf
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//
// 2 Power Supply for 12V LED Lamp
// Develop >> 3/08/2019

// By Mr.Tanakorn Suntornwat

//
#include "16F886.h"
#DEVICE ADC=10

#fuses HS,NOLVP,NOWDT,PROTECT,NOMCLR
#use delay(clock=20M)

// Define PIN
#define swMODE PIN A4
#define swONOFF PIN_A5

#define charge PIN B7
#define LED  PIN B4
#define relay batt PIN B6
#define relay sp PIN C3

#use fast_io(A)
#use fast io(B)
#use fast io(Q)

// Varriable
int index=0,m=0;

intl6 temp;

float Vvr,Vbatt,Vpv,Vsp;
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// Function Declare
measure();

charge con();

//

// Main Program

/!
void main()
{
setup_adc_ports(sAN0);  // Vadj from VR
setup_adc ports(sAN1);  // Vbatt from Batt
setup _adc ports(sAN2);  // Vpv  from Solar cell
setup _adc ports(sAN3);  // Vsp  from Power Supply

set_tris_a(OxFF);
set_tris_b(0x00);
set_tris_c(0x00);

setup adc(ADC_CLOCK INTERNAL);

output_b(0x00);
output_c(0x00);

while(1)
{
measure();

charge con();

// Auto ON/OFF Lamp
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if(Vpv < W) // Night
{
if(Vbatt >= 12.0)8&m==0)) // Use Batt
{
output_high(relay batt),
output_low(relay sp);
m=1;

}

if((m==0)&&(Vbatt < 12.0)) // Use Supply
{
output_low(relay batt);
output_high(relay sp);
m=0;

}

if(Vbatt < 11.0)0&&(m==1)) // Low Batt >> Use Supply
{
output_low(relay batt);
output_high(relay sp);
m=0;
}
}

if(Vpv > (Vvr+0.5)) // Day

{
output_low(relay batt); // Turn OFF Lamp
output_low(relay sp);
m=0;

}



measure()

{

set adc_channel(0);
delay us(20);
temp = read_adc(),

Vvr = temp * 0.004883;

set_adc_channel(1);
delay us(20);
temp = read_adc()

Vbatt = ((temp * 0.004883)*10);

/Rt Maasure V frome PV #Eesxessssencscs
set_adc_channel(2);

delay us(20);

temp = read_adc();

Vpv = ((temp * 0.004883)*10);
[/¥¥¥¥% Measure V frome Power supply *¥*xxxxxxxxxxxxx
set_adc_channel(3);
delay us(20);
temp = read_adc();

Vsp = ((temp * 0.004883)*10),
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charge con()
{
if(Vbatt < 1.0)  // check NO Batt
{
output low(charge);
output_low(LED);
index=0;
}
else // Have Batt
{
if((Vbatt <= 13.5)&&(Vpv > Vbatt))
{
output_high(charge);
index=1;

}

if(Vbatt >= 14.2)  // ON Charge
{
output low(charge),
output_low(LED),
index=0;

}

if(Vpv < Vbatt)  // Dark

{
output low(charge),
output low(LED);
index=0;

}

}

// Charge



iflindex==1)  // Blink LED
{
if(Vbatt < 13.0)
{
output_high(LED);
delay ms(500);
output_low(LED);
delay ms(500);
}
if(Vbatt >= 13.0)&&(Vbatt < 14.0))
{
output_high(LED);
delay ms(300);
output_low(LED);
delay ms(300);
}
if(Vbatt >= 14.0)
{
output_high(LED);
delay ms(100);
output_low(LED);
delay ms(100);
}
}
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MICROCHIP

PIC16F882/883/884/886/887

28/40/44-Pin Flash-Based, 8-Bit CMOS Microcontrollers with
nanoWatt Technology

High-Performance RISC CPU:

* Only 35 instructions to leamn:
- All single-cycle instructions exceptbranches
» Operating speed:
- DC - 20 MHz oscillator/clock input
- DC - 200 ns instruction cycle
* Interrupt capability
+ 8-level deep hardware stack
+ Direct, Indirect and Relative Addressingmodes

Special Microcontroller Features:

* Precision Internal Oscillator:
- Factory calibrated to +1%
- Software selectable frequency range of
8 MHz to 31 kHz
- Software tunable
- Two-Speed Start-upmode
- Crystal fail detect for criticalapplications
- Clock mode switching during operation for
power savings
» Power-Saving Sleep mode
» Wide operating voltage range(2.0V-5.5V)
* Industrial and Extended Temperature range
» Power-on Reset (POR)
» Power-up Timer (PWRT) and Oscillator Start-up
Timer (OST)
» Brown-out Reset (BOR) with software control
option
» Enhanced low-current Watchdog Timer(WDT)
with on-chip oscillator (software selectable
nominal 268 seconds with full prescaler) with
software enable
» Multiplexed Master Clear with pull-up/inputpin
* Programmable code protection
+ High Endurance Flash/EEPROM cell:
- 100,000 write Flash endurance
- 1,000,000 write EEPROM endurance
- Flash/Data EEPROM retention: > 40 years
» Program memory Read/MWrite during run time
* In-Circuit Debugger (on board)

Low-Power Features:

+ Standby Current:
- 50 nA @ 2.0V, typical
» Operating Current:
- 11 pA @ 32 kHz, 2.0V, typical
- 220 pA @ 4 MHz, 2.0V, typical
» Watchdog Timer Current:
- 1 uA @ 2.0V, typical

Peripheral Features:

+ 24/35 1/0 pins with individual direction control:
- High current source/sink for direct LED drive
- Interrupt-on-Change pin
- Individually programmable weak pull-ups
- Ultra Low-Power Wake-up (ULPWU)
* Analog Comparator module with:
- Two analog comparators
- Programmable on-chip voltagereference
(CVREF) module (% of VDD)
- Fixed voltage reference (0.6V)
- Comparator inputs and outputsexternally
accessible
- SR Latch mode
- External Timer1 Gate (countenable)
+ A/D Converter:
- 10-bit resolution and 11/14 channels
+ TimerO: 8-bit timer/counter with 8-bit
programmable prescaler
* Enhanced Timer1:
- 16-bit timer/counter with prescaler
- External Gate Input mode
- Dedicated low-power 32 kHz oscillator
» Timer2: 8-bit timer/counter with 8-bitperiod
register, prescaler andpostscaler
» Enhanced Capture, Compare, PWM+module:
- 16-bit Capture, max. resolution 12.5ns
- Compare, max. resolution 200ns
- 10-bit PWM with 1, 2 or 4 output channels,
programmable “dead time”, max. frequency
20 kHz
- PWM output steering control
» Capture, Compare, PWM module:
- 16-bit Capture, max. resolution 12.5ns
- 16-bit Compare, max. resolution 200 ns
- 10-bit PWM, max. frequency 20 kHz
+ Enhanced USART module:
- Supports RS-485, RS-232, and LIN2.0
- Auto-Baud Detect
- Auto-Wake-Up on Start bit
« In-Circuit Serial Programming™ (ICSP™) via two
pins
» Master Synchronous Serial Port (MSSP) module
supporting 3-wire SP! (all 4 modes) and I°C™
Master and Slave Modes with °C address mask

v 2007 Microchip Technology Inc.

Preliminary

v 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

Program

Memory Data Memory 10-bit A/ID| ECCP/ Ti
=Dl imers
Device 1/10 EUSART | MSSP |Comparators .
Flash SRAM | EEPROM (ch) ccP P 8/16-bit
(words) (bytes) (bytes)
PIC16F882 2048 128 128 28 11 17 1 1 2 2/1
PIC16F883 4096 256 256 24 T 111 1 1 2 2/1
PIC16F884 4096 256 256 35 14 111 1 1 2 2/1
PIC16F886 8192 368 256 24 i 111 1 1 2 2/1
PIC16F887 8192 368 256 35 14 111 1 1 2 2/1

v 2007 Microchip Technology Inc.

Preliminary

v 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

Pin Diagrams — PIC16F882/883/886, 28-Pin PDIP, SOIC, SSOP

28-pin PDIP, SOIC, SSOP

RE3/MCLR/VPP
RAO/ANO/ULPWU/C12INO-
RA1/AN1/C12IN1-
RA2/AN2/VREF-/CVREF/C2IN+
RA3/AN3/VREF+/C 1IN+
RA4/TOCKI/C10UT
RA5/AN4/SS/C20UT

Vss

RA7/0SC1/CLKIN
RA6/0SC2/CLKOUT
RCO/T10SO/T1CKI
RC1/T10SI/CCP2
RC2/P1A/CCP1
RC3/SCK/SCL

—[]°1 ~/ 28| | =—— RB7/ICSPDAT
—[] 2 27[]<— RB6/ICSPCLK
—[] 3 26| | +— RB5/AN13/T1G
—[] 4 25| ] <— RB4/AN11/P1D
-—[] 5 § 24 [ ] <— RB3/AN9/PGM/C12IN2-
-—[] 6 2 23[ | «—— RB2/AN8/P1B
—[] 7 e 22[] <— RB1/AN10/P1C/C12IN3-
——[] 8 3 21[] =— RBO/AN12/INT
-—[] 9 & 20[ ] <—— VDD

~—~[]10 o 19[J=—— Vss

-—=[]11 & 18] «—= RC7/RX/DT
-—[]12 17[] =— RCB/TX/CK
-—[]13 16| ] «—= RC5/SDO

A ~[]14 15| | <—= RC4/SDI/SDA

TABLE 1: PIC16F882/883/886 28-PIN SUMMARY (PDIP, SOIC, SSOP)

110 | Pin Analog |[Comparators Timers ECCP |[EUSART| MSSP |Interrupt|Pull-up Basic
RAO | 2 |ANO/ULPWU| C12INO- — — — — — — —
RA1 3 AN1 C12IN1- — — — — — — —
RA2 4 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 5 AN3 C1IN+ — — — — — — VREF+
RA4 | 6 — C10UT TOCKI — — — — — —
RA5 | 7 AN4 C20UT — — o SS — — —
RA6 | 10 — — — — — — — — | OSC2/CLKOUT
RA7 | 9 — — — — — — — — OSC1/CLKIN
RBO | 21 AN12 — — — — — IOC/INT Y —
RB1 | 22 AN10 C12IN3- — P1C — — I0C Y4 —
RB2 | 23 AN8 — — P1B — — I0C Y —
RB3 | 24 AN9 C12IN2- — — — — 10C Y] PGM
RB4 | 25 AN11 — — P1D — — 10C Y —
RB5 | 26 AN13 — T1G — — — 10C Y —
RB6 | 27 — — — — — — 10C N ICSPCLK
RB7 | 28 — — — — — — 10C Y ICSPDAT
RCO | 11 — — T10SO/T1CKI — — — — — —
RC1 | 12 — — T108I CCP2 — — — — —
RC2 | 13 — — — CCP1/P1A — — — — —
RC3 | 14 — — — — — SCK/SCL — — —
RC4 | 15 — — — — — SDI/SDA — — —
RC5| 16 — — — — — SDO — — —
RC6 | 17 — — — — TX/CK — — — —
RC7 | 18 — — — — RX/DT — — — —
RE3 1 — — — — — 3 = Y MCLR/VpPP

— 20 e — — — — — — — VDD

— 8 — — — — — — — — Vss

— 19 — — — — — — — — Vss

Note 1: Pull-up activated only with external MCLR configuration.

v 2007 Microchip Technology Inc.

Preliminary

v 2007 Microchip Technology Inc.




PIC16F882/883/884/886/887

Pin Diagrams — PIC16F882/883/886, 28-Pin QFN

28-pin QFN

RA7/0OSC1/CLKIN =—[|6
RAB/OSC2/CLKOUT =——[|7

28 [1<— RA1/AN1/C12IN1-

27 [1<—> RAO/ANO/ULPWU/C12INO-
26 [1<—— RE3/MCLRA/PP RB7/ICSPL
25 [1=—= RB6/ICSPCLK RB5/AN13/T

24 [1<—= RB4/AN11/P1D

PIC16F882/883/886

21
20
19
18
17
16
15

RCO/T10SO/T1CKI ~—=[]8

RC1/T10Sl/CCP2 =—[19
RC2/P1A/CCP1 =—=[]10
RC3/SCK/SCL ~—[]11
RC4/SDI/SDA =—={]12
RC5/SDO =—+{]13
RC6/TX/CK —[]14

L] +— RB3/AN9/PGM/C12IN2-
[} == RB2/ANS/P1B

[1<— RB1/AN10/P1C/C12IN3-
[1+<— RBO/AN12/INT

[} e \[DD

[ ]« \/SS

" =—= RC7/RX/DT

v 2007 Microchip Technology Inc.
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PIC16F882/883/884/886/887

TABLE 2: PIC16F882/883/886 28-PIN SUMMARY (QFN)

110 | Pin Analog |Comparators Timers ECCP |EUSART| MSSP |Interrupt|Pull-up Basic
RAO | 27 |ANO/ULPWU| C12INO- — — — — — — —
RA1 | 28 AN1 C12IN1- — — — — — — —
RA2 1 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 2 AN3 C1IN+ — — — — — — VREF+
RA4 B8 — C10UT TOCKI — — — — — —
RA5 | 4 AN4 C20UT — — — SS — — —
RA6 7 — — — — — — — — | OSC2/CLKOUT
RA7 6 — — — — — — — — OSC1/CLKIN
RBO | 18 AN12 — — — — — IOC/INT Y —
RB1 | 19 AN10 C12IN3- — P1C — — 10C Y —
RB2 | 20 AN8 — — P1B — — I0C Y —
RB3 | 21 AN9 C12IN2- — — — — I0C Y PGM
RB4 | 22 AN11 — — P1D — — I0C Y —
RB5 | 23 AN13 — T1G — — — 10C Y —
RB6 | 24 — — — — — — I0C Y ICSPCLK
RB7 | 25 — — — — — — I0C Y ICSPDAT
RCO| 8 — — T10SO/T1CKI — — — — — —
RC1 9 — — T108I CCP2 — — — — —
RC2 | 10 — — — CCP1/P1A — — — — —
RC3 | 11 — — — — — SCK/SCL — — —
RC4 | 12 — — — — — SDI/SDA — — —
RC5| 13 — — — — — SDO — — —
RC6 | 14 — — — — TX/CK — — — —
RC7 | 15 — — — — RX/DT — — — —
RE3 | 26 — — — — — — — Y MCLR/VpPP

— 17 — — — — — — — — VbD

— 5 — — — — — — — — Vss

— 16 — — — — — — — — Vss

Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F884/887, 40-Pin PDIP

40-pin PDIP

RE3/MCLR/\/PP
RAO/ANO/ULPWU/C12INO-
RA1/AN1/C12IN1-
RA2/AN2/VREF-/CVREF/C2IN+
RA3/AN3/VREF+/C1IN+
RA4/TOCKI/C10UT
RAS5/AN4/SS/C20UT
REO/ANS

RE1/AN6

RE2/AN7

VDD

Vss

RA7/0OSC1/CLKIN
RAG6/0SC2/CLKOUT
RCO/T10SO/T1CKI
RC1/T108SI/CCP2
RC2/P1A/CCP1
RC3/SCK/SCL

RDO

RD1

Y

—01 40[1 RB7/ICSPDAT
—[]2 397 RB6/ICSPCLK
—1[03 381 «— RB5/AN13/T1G
—[]4 371 RB4/AN11
-—[5 36[] RB3/AN9/PGM/C12IN2-
-—[]6 357 RB2/AN8
~—[]7 347 RB1/AN10/C12IN3-
-—[]8 <. 33[] RBO/AN12/INT
—[o9 2 32[7 VDD

——]10 s 31[] «— Vss

—[ 1 g 301 RD7/P1D

A3 3N 5 29[ RD6/P1C
~—[]13 o 28] RD5/P1B

<« »[]14 27 RD4

-—[]15 26 ] RC7/RX/DT
~—[]16 250 RC6/TX/CK
-—[]17 247 RC5/SDO
-~—[]18 23] RC4/SDI/SDA

< +[119 221 RD3

< =[]20 ! RD2

v 2007 Microchip Technology Inc.
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PIC16F882/883/884/886/887

TABLE 3: PIC16F884/887 40-PIN SUMMARY (PDIP)

110 | Pin Analog |[Comparators Timers ECCP |EUSART| MSSP |Interrupt|Pull-up Basic
RAO | 2 |ANO/ULPWU| C12INO- — — — — — — —
RA1 3 AN1 C12IN1- — — — — — — —
RA2 4 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 5 AN3 C1IN+ — — — — — — VREF+
RA4 | 6 — C10UT TOCKI — — — — — —
RA5 | 7 AN4 C20UT — — — SS — — —
RA6 | 14 — — — — — — — — | OSC2/CLKOUT
RA7 | 13 — — — — — — — — OSC1/CLKIN
RBO | 33 AN12 — — — — — IOC/INT Y —
RB1 | 34 AN10 C12IN3- — — — — 10C Y —
RB2 | 35 AN8 — — — — — I0C Y —
RB3 | 36 AN9 C12IN2- — — — — 10C Y PGM
RB4 | 37 AN11 — — — — — I0C Y —
RB5 | 38 AN13 — T1G el — — 10C Y —
RB6 | 39 — — — — — — I0C Y ICSPCLK
RB7 | 40 — — — — — — 10C Y ICSPDAT
RCO | 15 — — T10SO/T1CKI — — — — — —
RC1| 16 — — T108I CCP2 — — — — —
RC2 | 17 — — — CCP1/P1A — — — — —
RC3| 18 — — — — — SCK/SCL — — —
RC4 | 23 — — — — — SDI/SDA — — —
RC5 | 24 — — — — — SDO — — —
RC6 | 25 — — — — TX/ICK — — — —
RC7 | 26 — — — — RX/DT — — — —
RDO [ 19 — — — — — — — — —
RD1 | 20 — — — — — — — — —
RD2 | 21 — — — — — — — — —
RD3 | 22 — — — — — — — — —
RD4 | 27 — — — — — — — — —
RD5 | 28 — — — P1B — — — — —
RD6 | 29 — — — P1C — — — — —
RD7 | 30 — — — P1D — — — — —
REO | 8 AN5 — — — — — — — —
RE1 AN6 — — — — — — — —
RE2 | 10 AN7 — — — — — — — —
RE3 1 — — — — — = — Y MCLR/VppP

= 11 — — — — — — — — VbD

— 32 — — — — — e = 73 VbD

= 12 — = = = = B = = Vss

— 31 o =~ = o = e e — Vss

Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F884/887, 44-Pin QFN

44-pin QFN

RC7/RX/DT «——
RD4 <—

RD5/P1B < »
RD6/P1C =—
RD7/P1D «—

VSS ——

VDD ——

VDD —»
RBO/AN12/INT <—
RB1/AN10/C12IN3- <—
RB2/AN8 <—»

22 OONOOTBRWN -

© 44| «<— RCB/TX/CK

13

43| «— RC5/SDO
42| <— RC4/SDI/SDA

41|<— RD3

37| «— RC3/SCK/SC

40| <— RD2

39| «— RD1

38| «— RDO

35| <— RC2/P1A/CC
34| =—=p1

33
32
31
30
2

28
27
26
25
24
23

PIC16F884/887

NC
RB4/AN11 «— |14

RB3/AN9/PGM/C12IN2- «— |12~ ©

RB5/AN13/T1G ~—|15
RE3/MCLR/Npp— |18

RAO/ANO/ULPWU/C12INO-<— (19

RB6/ICSPCLK <— (16
RB7/ICSPDAT ~— |17

RA1/AN1/C12IN1-=—=|20

RA2/AN2/NREF-/CVREF/C2IN+ <— 21
RA3/AN3//VREF+/C1IN+ =——|22

<~ RAB/OSC2/CLKOUT
<« RA7/0SC1/CLKIN
<-——— Vss
<«—— Vss
NC
<~—— VDD
<— RE2/AN7
<—— RE1/ANG
<— REO/ANS5 _
<— RA5/AN4/SS/C20UT
<— RA4/TOCKI/C10UT
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PIC16F882/883/884/886/887

TABLE 4: PIC16F884/887 44-PIN SUMMARY (QFN)
110 | Pin Analog |[Comparators Timers ECCP |EUSART| MSSP |Interrupt|Pull-up Basic
RAO | 19 |ANO/ULPWU| C12INO- — — — — — — —
RA1 | 20 AN1 C12IN1- — — — — — — —
RA2 | 21 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 22 AN3 C1IN+ — — — — — — VREF+
RA4 | 23 — C10UT TOCKI = — — — — —
RA5 | 24 AN4 c20uUT — — — SS — — —
RA6 | 33 — — — — — — — — | OSC2/CLKOUT
RA7 | 32 — — — — — — — — OSC1/CLKIN
RBO [ 9 AN12 — — — — — IOC/INT Y —
RB1 | 10 AN10 C12IN3- — — — — 10C Y —
RB2 | 11 AN8 — — — — — 10C Y —
RB3 | 12 AN9 C12IN2- — — — — 10C Y PGM
RB4 | 14 AN11 — — — — — 10C Y —
RB5 | 15 AN13 — T1G — — — 10C Y —
RB6 | 16 — — — — — — I0C Y ICSPCLK
RB7 | 17 — — — — — — 10C Y ICSPDAT
RCO | 34 — == T10SO/T1CKI — — — — — —
RC1| 35 — — T10SI CCP2 — — — — —
RC2 | 36 — — — CCP1/P1A — — — — —
RC3 | 37 — — — — — SCK/SCL — — —
RC4 | 42 — — — — — SDI/SDA — — —
RC5 | 43 — — — = o~ SDO — — —
RC6 | 44 = = — — TX/ICK — = — —
RC7 | 1 — — — — RX/DT — — — —
RDO | 38 — — T — — — — — —
RD1| 39 = — — — — — — — —
RD2 | 40 — — — — — — — — —
RD3 | 41 — — — — — — — — —
RD4 | 2 = = — — — — — — —
RD5 | 3 — — — P1B — — — — —
RD6 = = = P1C — — — — —
RD7 | 5 — — — P1D — — — — —
REO | 25 AN5 — = — — — — — —
RE1 | 26 AN6 — — — — — — — —
RE2 | 27 AN7 — — — — — — — —
RE3 | 18 — — — — — = — Y (1) MCLR/VppP
= 7 — — — — — — — — VbD
— 8 — — — — — e = 73 VDD
= 28 — — — - — — — = VDD
— 6 o =~ = o = e e — Vss
= 30 e = == i B o — = Vss
— 31 = — = = = P — — Vss
= 13 = — = = = = = — |NC (no connect)
— 29 - = — — = p— — — [NC (no connect)
Note 1: Pull-up activated only with external MCLR configuration.
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PIC16F882/883/884/886/887

Pin Diagrams — PIC16F884/887, 44-Pin TQFP

44-pin TQFP

RC7/RX/DT «—rT1T11

43T <— RC5/SDO
4211 1<— RC4/SDI/SDA

41111 -— RD3
40T <— RD2
39O -—— RD1

O 44 I <— RCB/TX/CK
38T <— RDO

351 <— RC1/T10SCI/CCP2

34ma<—— NC

37T -— RC3/SCK/SCL
36 [T 1<—> RC2/P1A/CCP1

3311

NC

32171 <—» RCO/T10SO/T1CKI

11 «—— RA6/0SC2/CLKOUT

3011 <—— RA7/0OSC1/CLKIN
29T «—— Vss

PIC16F884/887

28111 -—— VDD

27011 <— RE2/AN7

26111 -—— RE1/ANG

2511 <— REO/ANS5 _

24111 <— RA5/AN4/SS/C20UT

RB4/AN11 «—— 17114
RB5/AN13/T1G =—— 115

RE3/MCLR/NPPp — 1118

RB7/ICSPDAT =— 117
RAO/ANO/ULPWU/C12INO- ~— {19

RB6/ICSPCLK <— 11116
RA1/AN1/C12IN1- =— 1120

RA2/AN2/VREF-/CVREF/C2IN+ <— 11121
RA3/AN3/NREF+/C1IN+ <—— 11122

23111 <— RA4/TOCKI/C10UT

DS41e2D-Hibierdchip Technology Inc.
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PIC16F882/883/884/886/887

TABLE 5: PIC16F884/887 44-PIN SUMMARY (TQFP)
110 | Pin Analog |[Comparators Timers ECCP |EUSART| MSSP |Interrupt|Pull-up Basic
RAO | 19 |ANO/ULPWU| C12INO- — — — — — — —
RA1 | 20 AN1 C12IN1- — — — — — — —
RA2 | 21 AN2 C2IN+ — — — — — — VREF-/CVREF
RA3 | 22 AN3 C1IN+ — — — — — — VREF+
RA4 | 23 — C10UT TOCKI — — — — — —
RA5 | 24 AN4 C20UT — — — SS — — —
RA6 | 31 — — — — — — — — | OSC2/CLKOUT
RA7 | 31 — — — — — — — — OSC1/CLKIN
RBO 8 AN12 — — — — — IOC/INT Y —
RB1 9 AN10 C12IN3- — — — — 10C Y —
RB2 [ 10 AN8 — — — — — I0C Y —
RB3 | 11 AN9 C12IN2- — — — — 10C Y PGM
RB4 | 14 AN11 — — — — — I0C Y —
RB5 | 15 AN13 — T1G — — — 10C Y —
RB6 | 16 — — — — — — I0C Y ICSPCLK
RB7 | 17 — — — — — — 10C Y ICSPDAT
RCO | 32 — — T10SO/T1CKI — — — — — —
RC1| 35 — — T108I CCP2 — — — — —
RC2 | 36 — — — CCP1/P1A — — — — —
RC3 | 37 — — — — — SCK/SCL — — —
RC4 | 42 — — — — — SDI/SDA — — —
RC5| 43 — — — — — SDO — — —
RC6 | 44 — — — — TX/ICK — — — —
RC7 1 — — — — RX/DT — — — —
RDO | 38 — — — — — — — — —
RD1 | 39 — — — — — — — — —
RD2 | 40 — — — — — — — — —
RD3 | 41 — — — — — — — — —
RD4 | 2 — — — — — — — — —
RD5 | 3 — — — P1B — — — — —
RD6 — — — P1C — — — — —
RD7 | 5 — — — P1D — — — — —
REO | 25 AN5 — — — — — — — —
RE1 | 26 AN6 — — — — — — — —
RE2 | 27 AN7 — — — — — — — —
RE3 | 18 L1 = b e — = — Y MCLR/VpPP
— i — — — — — — — — VDD
— 28 — — — — — — — — VbD
— 6 — — — — — — — — Vss
— 13 — — — — — — — — [NC (no connect)
— 29 — — — — — — — — Vss
— 34 — — — — — — — — [NC (no connect)
— 33 — — — — — — — — [NC (no connect)
— 12 % £ - — = — — — |NC (no connect)
Note 1: Pull-up activated only with external MCLR configuration.
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TO OUR VALUED CUSTOMERS

It is our intention to provide our valued customers with the best documentation possible to ensure successful use of your Microchip
products. To this end, we will continue to improve our publications to better suit your needs. Our publications will be refined and
enhanced as new volumes and updates are introduced.

If you have any questions or comments regarding this publication, please contact the Marketing Communications Department via E-
mail at docerrors@microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150. We wel-
come your feedback.

Most Current Data Sheet

To obtain the most up-to-date version of this data sheet, please register at our Worldwide Web site at:
http://www.microchip.com

You can determine the version of a data sheet by examining its literature number found on the bottom outside corner of any page.
The last character of the literature number is the version number, (e.g., DS30000A is version A of document DS30000).

Errata

An errata sheet, describing minor operational differences from the data sheet and recommended workarounds, may exist for current
devices. As device/documentation issues become known to us, we will publish an errata sheet. The errata will specify the revision of
silicon and revision of document to which itapplies.

To determine if an errata sheet exists for a particular device, please check with one of the following:

» Microchip’s Worldwide Web site; http://www.microchip.com

 Yourlocal Microchip sales office (see lastpage)

When contacting a sales office, please specify which device, revision of silicon and data sheet (include literature number) you are
using.

Customer Notification System

Register on our web site at www.microchip.com to receive the most current information on all of our products.
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PIC16F882/883/884/886/887

1.0 DEVICE OVERVIEW

The PIC16F882/383/884/886/887 is covered by this
data sheet. The PIC16F882/883/886 is available in 28-
pin PDIP, SOIC, SSOP and QFN packages. The
PIC16F884/887 is available in a 40-pin PDIP and 44-
pin QFN and TQFP packages. Figure 1-1 shows the
block diagram of PIC16F882/883/886 and Figure 1-2
shows a block diagram of the PIC16F884/887 device.
Table 1-1 and Table 1-2 show the corresponding pinout
descriptions.

DS41e20D-phtierdéhip Technology Inc. PreHmInaryary v 2007 Microchip Technology Inc.



PIC16F882/883/884/886/887

FIGURE 1-1: PIC16F882/883/886 BLOCK DIAGRAM
Configuration PORTA
8
13 Data Bus P <l RAO
<,—,’qi| Program Counter |<: > RA1
Flash <> RA2
2K@)j4K (1)) A <> RA3
8K X 14 Y <> RA4
Program (';\,)AM (1) < >l RAS
Memory 8-Level 128'<//256'"/ <> RA6
Stack (13- 368':‘?;"63 <ol RA7
I
Registers
PORTB
Program
14 RAM Addr
Bus < RBO
/#' <~ RB1
Instruction R ) ~ >l RB2
. o S ] <=l RB3
| Direct Addr 7 Indirect <~ RB4
Addr <>l RB5
<>l RB6
<>l RB7
::>{ <—I|  PORTC
8 "”I «=Ji] RCO
i <> RC1
|« RC2
3 R <=l RC3
Power-up Y | > RC4
<7 Timer | <> RC5
. - <> RC6
Instruction Oscillator RC7
Decode & <= | Start-up Timer =
Control
Power-on PORTE
OSC1/CLKIN Reset
oy kool | [ ey
Generation Timer
0SC2/CLKOUT Brown-out CCP2 - X RE3
Reset
Internal
Oscillator é é
Block ‘é, CeRy (==
MCLR VDD  Vss
In-Circuit
Debugger ==
(ICD)
T108I &— Timer1
T1080 Sl 5 < 3
[K—— Oscillator ] & 5 S
o o O m O o o = ¥
—_— < > O = <= = O o o |cn
TOCKI T1G T1CKI — o O o o o n O O |n
\ Master Synchronous
Timer0 Timer1 Timer2 EUSART ECCP Serial Port (MSSP)
i J e jt
i IXVREH
VREF+ Anang-To-(Izgée;l Converter 2 Analog Comparators lZlVREF— '8 EEDATA
VREF'E-. and Reference IZc:vREp: 1281,
256 Bytes
Data
RRODXDXDXXIIKIDADS 2DPDDODIR EEPROM
- - = = S N®
Zz22222553% £zzzz3%3 EEADDR
LI Gﬁﬁﬁﬁ‘—ot\l
o000 " © éf
Note 1: PIC16F883 only.
2: PIC16F882only.
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PIC16F882/883/884/886/887

FIGURE 1-2: PIC16F884/PIC16F887 BLOCK DIAGRAM
Configuration PORTA
1
3 Data Bus 8, =~ RAO
Q:,&t Program Counter |< ~~ i RA1
Flash =l RA2
4K(BK X 14 % =2 TR
P ==l RA4
rogram 1 RAM < - RAS
Memory 8-Level 256(1)/368 Bytes <~ RAG
Stack File > RA7
Registers
Program 14 PORTB
Bus RAM Addr 9 ~ ~Jll RBO
< > RB1
Instruction Reg ~ | RB2
<= RB3
| Direct Addr i ~ ~j RB4
<> RB5
<> RB6
<> RB7
g,: ] - PORTC
8 ! ! <> RCO
> RC1
i = <l RC2
3} |« RC3
Power-up Y <>l RC4
Timer ﬂ <l RC5
: . / RC6
Instruction Oscillator i
Decode & K= | Start-up Timer \ ALU ~~ RC7
Control
Power-on
OSC1/CLKIN Reset 8 RDO
Sy Timing d Watchdog RD1
Mﬁ Generation <_1> Timer RD2
2, RD3
4
0SC2/CLKOUT ét Brown-out RD4
; Reset % RD5
Internal =l RD6
Osdillator =l RD7
Block 1 ccP2 K
MCLR VDD  Vss PRRTH
o REO
In-Circuit RE1
Debugger Kz =i S RE2
(cD) i RE3
T10SI gi— Timer1
32 kHz < 3
T10SO [———  Oscillator a S 9
S b= = @
g 8 8 oo o g 2 x
TOCKI TG | TICKI R 8 T & a 2 2 313
. . . Master Synchronous
Timer0 Timer1 Timer2 EUSART ECCP Serial Port (MSSP)
2 i it i it i
db T :
VREF+ o 4; VREF+ f[;
Anang—To—(IZlgga)l Converter 2 Analog Comparators VREF- '8 EEDATA
VREF-
and Reference
Dt— <X CVREF 256 Bytes
Data
DIBBIBDBDPIN EEPROM
Scamsvorooos S0 2‘5;‘{“""525
IzzZzZzZzzzZzzzz2zz2 SIZEZ Z 0% © EEADDR
= = = = = == = = = 44 SNIIT2YR
O000C © ‘]F
Note 1: PIC16F884 only.
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PIC16F882/883/884/886/887

TABLE 1-1: PIC16F882/883/886 PINOUT DESCRIPTION

Name Function I_F';:et O_F';s:t Description
RAO/ANO/ULPWU/C12INO- RAO TTL CMOS | General purpose 1/O.
ANO AN — A/D Channel 0 input.
ULPWU AN — Ultra Low-Power Wake-up input.
C12INO- AN — Comparator C1 or C2 negative input.
RA1/AN1/C12IN1- RA1 TTL CMOS | General purpose I/O. Individually enabled pull-up.
AN1 AN — A/D Channel 1 input.
C12IN1- AN — Comparator C1 or C2 negative input.
RA2/AN2/VREF-/CVREF/C2IN+ RA2 TTL CMOS | General purpose I/0.
AN2 AN — A/D Channel 2.
VREF- AN — A/D Negative Voltage Reference input.
CVREF — AN Comparator Voltage Reference output.
C2IN+ AN -— Comparator C2 positive input.
RA3/AN3/VREF+/C1IN+ RA3 TTL — General purpose /0.
AN3 AN — A/D Channel 3.
VREF+ AN — Programming voltage.
C1IN+ AN — Comparator C1 positive input.
RA4/TOCKI/C10UT RA4 TTL CMOS | General purpose I/O. Individually enabled pull-up.
TOCKI ST — Timer0 clock input.
C10UT — CMOS | Comparator C1 output.
RA5/AN4/SS/C20UT RA5 TTL CMOS | General purpose /0.
AN4 AN — A/D Channel 4.
SS ST — Slave Selectinput.
C20UT — CMOS | Comparator C2 output.
RAB/0OSC2/CLKOUT RA6 TTL CMOS | General purpose /0.
0SC2 — XTAL | Master Clear with internal pull-up.
CLKOUT — CMOS | Fosc/4 output.
RA7/0OSC1/CLKIN RA7 TTL CMQOS | General purpose 1/O.
0OScC1 XTAL -— Crystal/Resonator.
CLKIN ST — External clock input/RC oscillator connection.
RBO/AN12/INT RBO TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN12 AN — A/D Channel 12.
INT ST — External interrupt.
RB1/AN10/P1C/C12IN3- RBA1 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN10 AN —_ A/D Channel 10.
P1C — CMOS | PWM output.
C12IN3- AN — Comparator C1 or C2 negative input.
RB2/AN8/P1B RB2 Lk CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN8 AN — A/D Channel 8.
P1B — CMOS | PWM output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open Drain
TTL = TTL compatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal
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PIC16F882/883/884/886/887

TABLE 1-1: PIC16F882/883/886 PINOUT DESCRIPTION (CONTINUED)
Name Function I_F';:et O_F';g:t Description
RB3/AN9/PGM/C12IN2- RB3 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN9 AN — A/D Channel 9.
PGM ST — Low-voltage ICSP™ Programming enable pin.
C12IN2- AN — Comparator C1 or C2 negative input.
RB4/AN11/P1D RB4 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN11 AN — A/D Channel 11.
P1D — CMOS | PWM output.
RB5/AN13/T1G RB5 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN13 AN — A/D Channel 13.
T1G ST - Timer1 Gate input.
RB6/ICSPCLK RB6 1AL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPCLK ST — Serial Programming Clock.
RB7/ICSPDAT RB7 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPDAT ST CMOS | ICSP™ Data I/O.
RCO/T10SO/T1CKI RCO ST CMOS | General purpose /0.
T10SO — CMOS | Timer1 oscillator output.
T1CKI ST — Timer1 clock input.
RC1/T10SI/CCP2 RCA1 ST CMOS | General purpose 1/O.
T10SI ST — Timer1 oscillator input.
CCP2 ST CMOS | Capture/Compare/PWM2.
RC2/P1A/CCP1 RC2 ST CMOS | General purpose /0.
P1A — CMOS | PWM output.
CCP1 ST CMOS | Capture/Compare/PWM1.
RC3/SCK/SCL RC3 ST CMOS | General purpose /0.
SCK ST CMOS | SPI clock.
SCL ST OD |I’C™ clock.
RC4/SDI/SDA RC4 ST CMOS | General purpose 1/O.
SDI ST —- SPI data input.
SDA ST OD | I2C data input/output.
RC5/SDO RC5 ST CMOS | General purpose /0.
SDO — CMOS | SPI data output.
RC6/TX/CK RC6 ST CMOS | General purpose 1/O.
X — CMOS | EUSART asynchronous transmit.
CK ST CMOS | EUSART synchronous clock.
RC7/RX/DT RC7 ST CMOS | General purpose I/0O.
RX ST — EUSART asynchronous input.
DT ST CMOS | EUSART synchronous data.
RE3/MCLR/PP RE3 TTL — General purpose input.
MCLR ST — | Master Clear with internal pull-up.
VPP HV — Programming voltage.
Vss Vss Power — Ground reference.
VDD VDD Power — Positive supply.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open Drain
TTL = TTL compatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal
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PIC16F882/883/884/886/887

TABLE 1-2: PIC16F884/887 PINOUT DESCRIPTION

Name Function [:_15:; O.;_";"::t Description
RAO/ANO/ULPWU/C12INO- RAO TTL CMOS | General purpose 1/0O.
ANO AN — A/D Channel 0 input.
ULPWU AN = Ultra Low-Power Wake-up input.
C12INO- AN — Comparator C1 or C2 negative input.
RA1/AN1/C12IN1- RA1 TTL CMOS | General purpose 1/0O.
AN1 AN — A/D Channel 1 input.
C12IN1- AN — Comparator C1 or C2 negative input.
RA2/AN2/VREF-/CVREF/C2IN+ RA2 TTL | CMOS | General purpose I/O.
AN2 AN — | A/D Channel 2.
VREF- AN — A/D Negative Voltage Reference input.
CVREF — AN | Comparator Voltage Reference output.
C2IN+ AN — Comparator C2 positive input.
RA3/AN3/VREF+/C1IN+ RA3 qiLE CMOS | General purpose /0.
AN3 AN — | A/D Channel 3.
VREF+ AN — A/D Positive Voltage Reference input.
C1IN+ AN — Comparator C1 positive input.
RA4/TOCKI/C10UT RA4 TTL CMOS | General purpose 1/0.
TOCKI ST == TimerOQ clock input.
C10uUT — CMOS | Comparator C1 output.
RA5/AN4/SS/C20UT RA5 TTL CMOS | General purpose 1/0O.
AN4 AN — | A/D Channel 4.
SS ST — Slave Select input.
C20UT — CMOS | Comparator C2 output.
RA6/0SC2/CLKOUT RA6 TTL | CMOS | General purpose I/O.
0OScC2 — XTAL | Crystal/Resonator.
CLKOUT — CMOS | Fosc/4 output.
RA7/0SC1/CLKIN RA7 TTL CMOS | General purpose /0.
0OScC1 XTAL — Crystal/Resonator.
CLKIN ST — External clock input/RC oscillator connection.
RBO/AN12/INT RBO TTL CMOS | General purpose I/0. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN12 AN — | A/D Channel 12.
INT ST — External interrupt.
RB1/AN10/C12IN3- RB1 TTL | CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN10 AN — | A/D Channel 10.
C12IN3- AN — Comparator C1 or C2 negative input.
RB2/AN8 RB2 Wl CMOS | General purpose I/0O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN8 AN — | A/D Channel 8.
RB3/AN9/PGM/C12IN2- RB3 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN9 AN — | A/D Channel 9.
PGM ST — Low-voltage ICSP™ Programming enable pin.
C12IN2- AN — Comparator C1 or C2 negative input.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open Drain
TTL = TTLcompatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal
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PIC16F882/883/884/886/887

TABLE 1-2: PIC16F884/887 PINOUT DESCRIPTION (CONTINUED)
Name Function [:_15:; O#;pp:t Description
RB4/AN11 RB4 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN11 AN — | A/D Channel 11.
RB5/AN13/T1G RB5 TTL CMOS | General purpose I/0. Individually controlled interrupt-on-change.
Individually enabled pull-up.
AN13 AN — | A/D Channel 13.
T1G ST — Timer1 Gate input.
RB6/ICSPCLK RB6 TTL CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPCLK ST — Serial Programming Clock.
RB7/ICSPDAT RB7 AR CMOS | General purpose I/O. Individually controlled interrupt-on-change.
Individually enabled pull-up.
ICSPDAT | ST TTL |ICSP™ Data I/O.
RCO/T10SO/T1CKI RCO ST CMOS | General purpose /0.
T10SO — XTAL | Timer1 oscillator output.
T1CKI ST - Timer1 clock input.
RC1/T10SI/CCP2 RCA1 ST CMOS | General purpose 1/0O.
T10SI XTAL = Timer1 oscillator input.
CCP2 ST CMOS | Capture/Compare/PWM2.
RC2/P1A/CCP1 RC2 ST CMOS | General purpose /0.
P1A ST CMOS | PWM output.
CCP1 — CMOS | Capture/Compare/PWM1.
RC3/SCK/SCL RC3 ST CMOS | General purpose I/O.
SCK ST CMOS | SPI clock.
SCL ST OD |I2C™ clock.
RC4/SDI/SDA RC4 ST CMOS | General purpose I/O.
SDI ST — SPI data input.
SDA ST OD | I2C data input/output.
RC5/SDO RC5 ST CMOS | General purpose 1/0O.
SDO — CMOS | SPI data output.
RC6/TX/CK RC6 ST CMOS | General purpose 1/0O.
X — CMOS | EUSART asynchronous transmit.
CK ST CMOS | EUSART synchronous clock.
RC7/RX/DT RC7 ST CMOS | General purpose 1/0O.
RX ST — EUSART asynchronous input.
DT ST CMOS | EUSART synchronous data.
RDO RDO TTL CMOS | General purpose /0.
RD1 RD1 TTL CMOS | General purpose /0.
RD2 RD2 TTL CMOS | General purpose /0.
RD3 RD3 Tl CMOS | General purpose /0.
RD4 RD4 TTL CMOS | General purpose /0.
RD5/P1B RD5 TTL CMOS | General purpose /0.
P1B — CMOS | PWM output.
RD6/P1C RD6 TTL CMOS | General purpose /0.
P1C — CMOS | PWM output.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open Drain
TTL = TTLcompatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal
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PIC16F882/883/884/886/887

TABLE 1-2: PIC16F884/887 PINOUT DESCRIPTION (CONTINUED)
Name Function [:_15:; O.I'_";pp:t Description
RD7/P1D RD7 TTL | CMOS | General purpose /0.
P1D AN — PWM output.
REO/AN5 REO TTL | CMOS | General purpose /0.
AN5 AN — A/D Channel 5.
RE1/AN6 RE1 ST CMOS | General purpose /0.
AN6 AN — | A/D Channel 6.
RE2/AN7 RE2 TTL | CMOS | General purpose /0.
AN7 AN — A/D Channel 7.
RE3/MCLR/VpPP RE3 TTL — General purpose input.
MCLR ST — | Master Clear with internal pull-up.
A HV — Programming voltage.
Vss Vss Power — Ground reference.
VDD VDD Power — Positive supply.
Legend: AN = Analog input or output CMOS = CMOS compatible input or output OD = Open Drain
TTL = TTLcompatible input ST = Schmitt Trigger input with CMOS levels
HV = High Voltage XTAL = Crystal
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