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ABSTRACT .

This project is about creating controller system by using smart phone
application on i0S. The control unit will send signal through wireless network to
microcontroller for translating command to control robot’s movement, and also
sending the motion picture to display on the application from IP camera. Moreover,
it is able to change the mode to control the robot to move followed by path

specified by infrared sensor.
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- LED wum 5 fadiumg 1 6

- Y5uBames 9013 1 Fn

- uuALmas 3V

o fa a a a 1
JUT 2.9 29519985 8UMI IR (WUULReANAYIN LED Anaing)

d s 1 1] v =
Turneigdldisadmuie aelufnisazviouroanasdunsiisa
=Y [ 1 o = (¥ 1 A a 173 £ o/
NuTaEnes Q1 Saldviau LED F9su urilomaitmune uasdunsisaazazsiaudinlugin
vsuanes vlinsualvanulwldnsudames nsudawmes Q1 Seviey danals
LED fmainalunie

4 1 =l =Y 1 = 1

W9A01935M1u U ATNseaeuwuEasBuns A ndens el

o ey o oo ¢ o o v a | 1 I VY W 'Y |

asavilalagldlaunvaidieusasia 2 f1 61 LED finadnauanainlals wAnndsnsfuay
WaAI71 LED BunsusansalnlénsiuGainaside
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2.2.3 msiadouilvesjusud
vugusiiivatsuuunateydauananafueenly auinguszasduay

nsliau udflegeehmilsiimiioududie mstedoufivosjusud fsunivlinndauiigede
vwvdaldnalnuvunlunuedeud dduidisnzagninedeulnidedefuiidnvuy
ae13l3

1) nsideuitludnamih

Husudazaouiiluihminldidoledons 2 frevemusud
sgdoamululufienadrominusudniugy Qunsdlifu DC Motor Waluazdasdsld Motor
yyuaufien1ei {osan Motor Anfuauazilatuias) dasauidafivinfy (nnldvindu
viusudarindesiuies)

U 2,10 nMsdusiwasiuend
2) mapduinosmds
Wusudaziadeuiinesvalsfivaiiodors 2 drempsjusud

whpmyullunimmeihmdsjusuinugy Qunsdidu DC Motor Waluasdasdslv Motor

wyuauiAmeiu Wesan Motor Anfuauarietiues) faepmnaivindu manliuify
usuAariandesines

d e 1 (3
JUM 2.11 N19098uaITDY LA
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3) MINYUVDUEUA

ﬁuauﬁ%kuulﬁﬁsiaﬁaﬁaﬁg& 2 trvasjusudasiemyuly
’Lummqmaeﬂummnummﬂ (lunsdlu DC Motor m”I,Ua]vm@aaa‘Lw Motor sgululuiienig
ety Liesann Motor Refunuasilatiules) dremnanaimingu ( mﬂium'muwuaumm
wuuummaaummmma‘lwLﬂammmmmﬂuwmwumm) wiade maam‘swuulﬂmalwuaa
uu’quuﬂawaq

=
JUN 2.12 mswuumawuﬂum

4) MIFEIVDWUYUS
VUBUAY Lam"l,mﬂmaLuaaaw’l,mmmuwaﬂ DNUIUAUNT
manawaaummmmﬂ wada - maqmi’luLaaﬂﬂmwiwulwaa’muumﬂ

= 5 1 3
JUN 2.13 Mmaideivesiusue
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5) MSUgATBIULUA
' ¢ ved 1 A v & v o o
usudazngalafsoliadars 2 “redunganisiadeufiniugy

UM 2.14 msvgavemiusus

2.3 lulasmaulnsalans PIC

'Luﬂwuumiaﬂﬂwﬁwaﬂﬂsfual,anmauﬂamaamauiuuuiiwmammuﬂﬁu e
lulpsmaulnsaans mmmmaEmwEJ'IuLUumm‘uﬂmLnawwmwﬂﬁiuiﬂ'ﬁﬂaﬂwsaLaainaw
Lﬂuaﬂwuqaﬂnmmwwacqmimmu'mmaS]U'iw'lﬂm'mauh wazinisudetiugenn gunsal
ﬁi‘aﬂﬂmﬂau‘[maLaa‘mwﬂmmnmwmwummju aﬂﬂsml,msaq'l,ﬂumalumu dnyeyradla
95195 S08UA RaanIusTUURRAIUNTIN PLC, CNC, Robot Wudu

lulasraulnsaiaednsega PIC Fadululasnoufiameduuuiuife (single chip
Microcontroller) gnlsruadraunsuans n1sdnvnieaiuliulasroulnsaiassdaiioad
Usznaunaiget1e wu aandesinssuveslulasreulnsaiass 29958idnnsefindnasnau
mwiizldlunsideu sﬁa%xﬁaaﬁ'nmmvﬁjﬁ’ulu'lmmzﬁ'}Lauaé’ﬂﬁum'iﬁmuﬁwialﬂﬁ

lilasreulnsaiaeifegunsallsuiamansiefaiifisausuiaddunsiausineg 14
meluiveaiuies lneillaswaslndifvsiureuiomes fe meluszneusonsiutoys
wazlUsunsy Miieussuiana wiienusn niheuanna 398 uUsenaUMaI LA LAY
Uim“lum“uammaa lndlvunan way anunsaldvulusunsuarugunisyiauvesgunsals
199 Adouderiussiu \3'}EJG]aﬂ’li‘LJ’lI‘L]'IJ‘iwﬁlﬂﬁlﬂlm’lﬂﬂﬂ‘iﬂau’tﬂiﬁLaa‘i (Microcontroller) a1
1A 2 i AmdeAelulag (Micro) Mmaﬂwmmamm A1i1Aaulngalans (controller)
winefsimuauviegunsninunu Fat lulasmoulvsaiaesTomnedgunsalmuauuuia
h LLm"lumaUnmmUﬂmmmLaﬂu lmuisammmmmmaWﬂaﬁﬂmzwﬂammmai #
aulavdnlvgifune nanremely lulasroulnsaaey lasaen@iiy, wiienusy uaz
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o as

wedn Juluduusenoundnddyuossruureuiamefdr iy lagvinisussdlily
AfAEINY

AMULANAI9YBY Microcontroller U Microcomputer e Microcontroller vuil
anuanysaineluiveaiuesiie fidwusznausieg asuiu @ Microcomputer fudas
vhawsasugunsaithafsiideudeanmeuoniduuiuiniadossudsuusutusinmie

AU 1/0 18

2.3.1 A1UI52%84 PIC
PIC fi® microcontroller ﬁﬂﬁzqawﬁa #911391nA11 Peripheral Interface
Controller 3 concept %9441 microcontroller nsznatl AR WEEINTINEIMNBE 1D
Tusveiuliinazdu PROGRAM MEMROY, RAM, EEPROM, SERIAL, 12C, PWM, A/D %2«
laglidndudesdegunsaliauaannieuen ludiwes PIC azlearduilldlunisuszanana
savamheaud fehliumilouty CPU fwiuasiiien

2.3.2 ¥iyAIUINVD PIC

Tuefimmhganudives PIC azAeutnlos Avagszuing 512 words fa 4K
words usilutfag iy u§n microchip dadudives PIC I8anauvilsk memory vas PIC 1
wuaunansduilaluduagiiivivihasassldlngiudosq ludomemstivnnaesmie
Aus1es PIC zfuldmilouunilaed uilsddiwes PIC 2siauin 14 bits Fatuisny
136n91 1 word 984 PIC 3xflounn 14 bits 1iu PICL6F8AA szyirfimieanud 1 K (B
weie 1 Kword dAwandliidunuy 1 byte = 8 bit a¢ld491 1 x 1,024 x 14 = 14,336 bits
Fadufie 14,336/(8 x 1,024) = 1.75K bytes tfuq

2.3.3 daninenssuves PIC
mauill 3 anevdng adorouiluraes Aedufudae 160001 7xx wazlviianan
Ao 1800c dmads puanTifudonindssnndosanliunaniie 16 > 17 > 18 A
assemnbly vo¢ 17 wazdl 18 awilunnndy 16 vlideulusunsuldireniisimfezganiide
uiiduiilenffonszna 16xx

234 Qmﬁuﬁﬁﬁugmwm PIC
-Tasea¥reddsuuy RISC Ao  Databus wwin 8 bit  usflvunm
Instruction word 110n731 8 bit 19U 12, 14 Uag 16 bit
- inasmdune/ladmauuuiines
- On-chip timer with 8-bit prescaler
- Snnasailinldan (Power-on reset)



- 1 Watchdog timer

- TlvunUsendandsanu SLEEP mode

- Sunazdnenseualagssyunm 25 mA

- Direct, indirect and relative addressing modes

- sp¥umaidendadyrauniiniannieuan

- wiwANuTItoyaLuY RAM

- ywhwANNITaLARUY EPROM w3a EEPROM (Flash)
uenand PIC vumdaliguandifauianiudnunge Wy

- PIBUNALUVBUGEN

- FlTeuiigudygauuuauden (Analogue comparators)

- 299sRaIannnnd 1

- wigAuItayauuy EEPROM

- M3BumeiswAnigusniaznely

- yasiliedygaaunininigludn

- lugalednALUY PWM

- MIWaNRBLUUaLNEDN USART

- MIFausBRUY CAN

- Maidousonuy I'C

- MsWousie LD Tnonss

2.3.5 lassas1amanead PIC

| o \
Fop ey gty oy iy ey

input / Output Ports

o1

1 i
Temporary Data N

| ol wou
(RAM memory ) | :3 ! ,.-Je OM memory

T4

Oscillator, timers, counters...

371_!17’1' 2.15 IAseaasaunanaas PIC

15
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2.3.5.1 wihoUsvananana1vsediiy (CPU: Central Processing Unit)
L'Uu'mimanmaunawmmumaﬂi FUIDHA MIUYAYDIAIF AT DS
PNgONALIS munu’h’r‘luammwniimaummaimmeuﬂmsw 1960s M8 Us¥UIaNA
Wisuiadeuluauoswasmouiiames Tunisyminiideduloviomuinainddeilesunn
wu nsiSsuitoy msnsgvinismendamans va+ Taefinszuiumsiugiufe
1) g1uyAFds (fetch)
2) frnuds (decode)
3) Uszmawamm"ﬁa (execute)
4) 81utayaaNUILAUNT (memory)
5 Weudaya/dwansuszaandu (write back)
2.3.5.2 ¥UwAUT7 (memory)
asowdseanilu 2 dw Ao wiheanus g msuifiy

2
&y =4 L2

lUsunsuman (Program Memory) Wisuiailaugnsafanueininsnaufinnesaalfy Aataya
a9 ﬁmmﬁumuﬁﬂvwammﬂh wsTlaifldea é’ﬂfﬁ'auwﬁaﬁawﬂwmmﬁﬁaua
(Data Memory) M flumilaunszmumalunisiinmedily uas Lﬂuwwmuamammnwmv
v uavanlaillnidea ‘UauanavmEJ'LUﬂmsmwmammmum (RAM) ’luLﬂﬁm
aaufmeiihglu widmiululasreulnsaiaesasieln] wmammmmamamummﬂu
NUIBAINTIULTY m‘uauamvmﬂlmualuulwmm waziluddwsou (EEPROM : Erasable
Electrically Read-Only Memory) mmmmmwaga‘tmuﬂuﬂwLam
2.3.5.3 dudndenugunsninmeusn nionein (Port)

il 2 dnwnefn wosaduwn (Input Port) Larwasrdsdyninmie
WosALEENe (Output Port) muuaz’hﬂumswawaﬂuqﬂﬂsmmwaﬂ nm%ﬂuﬂ'auwmﬁm
un Tswiuszniowedndunn e sudyyin 81v9zienisnaaing ileurlulssuiauna
uarddlunwedmonsnm tiouanina 1ty nishnadrevaavaanin sy

2.3.5.4 fpanaLhutesdyaavsota (BUS)

ﬁmﬁuwmmaﬂL‘LJ?}ﬂuﬁfgmwm‘ﬂ’am'isij“dﬁwmammﬁmav
wosmdudnuny vosdrsdyrudwminegmeludilulasreulvsaaes Tnsuvady
Uadoya (Data Bus), Uauanalasa (Address Bus) LazUaaiuny (Control Bus) ‘uamauagﬂu
mﬂammmmﬁ%aua \ion15UsTIIanaYamn mmmawamwaanummmmmms
Uiymamaﬂuawwa mmulumumf} W swavesatoyaandu 8 On uazlutlagtuldiing
Waduwnauds 16, 32 uay 64 Da Tauen mmﬂumaﬂmmmmﬁammmua‘uaq
wmammm Tnenshndafiumhemusiiu 4 iy Aosfvuasiumisideiniseuniadou
nou muummumaammmaqLLamLmammawmmumn Bannuilg fozdunsuans
avamhemudiillasaeuinsaaesamisadadeld Tnsaunsomuialesn suau
WOALASAYEINUILAIINTT = 2 8nfide n (0 AR uiuTeuduUNIY)  Bnfagi
lulasmeulnsamesdmiidasuannsa 10 du fuiu lulasreulnsaaassai aunsodase
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AURUIEAMNDILA 2 Bnfidd 10 = 1,024 Funus WINABINIINIIUAIINUBINUIBAIINE
9399 zAvmUivnavestadeyanouindumidle windu 8 Os AUVBINUILAIIN
Aanuanasa 10 1y iU 8x1024 = 8,192 On uay 1 Alalud Wiy 1,024 lus
sudululnsreulnsaiaeddand Jeflanugueamheanudwyiniu 8,192 On wde 1,024 Tud
wio 1 Alaludtanivauibunguuesasdygyinaiuaunisinderianunvesdfgiy
NUBANLTUAZNOSA
2.3.5.5 29957 lindnysy1adu1iing (Clock)
Fuilludwdszneuiiddanndndiumis iesanmsviauiiingy

1
=

lumlilasreulvsaiaes sztusgiunsdmundams mindyyraunfnifiaiuias Sane

P
1

° e o M valet fole A &
nsvieunazannsavlntudmalnlulasreulnsaiaassitiu fimnandalunisusyananaa
anuludne

2.4 nan4 (Foscam FIB918W Wireless IP camera)

5U 2.16 Foscam FIB918W Wireless IP camera
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o a0 w v . . .
tundes IR Two-way IP Camera wadammﬁmlmLLUU wireless Wa¥ wire connection
L4 3 o 4 P a L4 &
lilsvisnansTunaznansiuiiiosnniivasndunsusneglassou Tnmamnmas (300k Pixel)
uazdiaunsnsasuszuulnsimsilasnene

AuaLTRYDINGBY Foscam FIB918W Wireless IP camera

» The IR lights can be turned off manually from the software

e Audio quality is improved, there will be no noise when speaking into the
camera.

e WPAZ Encryption Supported

» Added an audio input jack which can be used with an external microphone

* Relocated the network light to the back of the camera. Add a power indicator
lamp

» Allows for remote viewing & recording over LAN or the internet through PC
and mobile devices (including iphone)

» Simple to setup with a friendly graphical interface

 High image & video quality (Display resolution: 640 x 480 Pixels (300k Pixels))

e Two-way audio monitoring

* Allows remote Pan/Tilt control (Pan:270deg& Tilt:120deg)

e Night vision (up to 8 meters) via auto IR-LED illumination

* Infrared Motion Detection (with email notification and image upload via FTP)

» Multi-user access with password protection

e Supports the IE browser, Firefox as well as most other standard browsers
including the standard Safari browser on the iphone

* Wi-Fi compliant with wireless standards IEEE 802.11b/g. Wired connection is
also included

* Supports both WEP & WPA Encryption

* Supports Dynamic IP Addresses such as through dyndns.org

» Has multi-level user management system with password protection

2.5 NOWHNITAIVANTANINNITRYUVDWBLADS

nMsevAufiannsmyuvesewneslimyuldiaiuniuarasends annsaviald
vaeIameiu Saieald2995 H-Bridge Switching 31n%&NN1SYBeasTuarUsEnaluse
aind 4 ¢ uifie 51, 52, 53 uay sa tuies Falugusothe ax14 DC-Motor 1Tu Load we9
20951U89
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L ]

-

- —

SUil 2.17 2495 H-Bridge Switching

TuanmziSud aindvne off aguiﬁ%hiﬂaﬂnﬁmﬁuﬁdqgu wsnzlafinszualilva
vinguawnes wasdeisvinis on @ind S1 uaw S2 wieuy axidunisiiennses vl
nssualvariunemas andavanvewamedluiinaurssemes Swildusinaanisa
myuldluiiema Forward @gmyumifinniing ve muduuniiniduiuegifunmsiuvaain
melunoines)

warlunienduiu d9mnis1viinis on aded 2 waz 4 wieuiu fagidunisidey
2vsuagylvnszualilvachuiemesvndhaveswewmeludituinvesemed Suily
uama'ﬁawmmmu"{m wazilunismluiiamig Reverse (ndudimmisiunsiiusn)

Metuaeesiezenfoaing 4 & \fotsdufiavnenisivaveanszualiiinfilnaniu
uamai LwammﬂwuaLma'ﬁwummmﬂmmLi'maqmi Inen1HanAU on Wag off vasaing

W1 2 §
2.5.1 n1585199995 H-Bridge Switching 210 Relay
-4 1 = n = da s @
Sadilu qunsaiusindn (Magnetic device) Fufhuifesildfuann Tutiagoy
Sadgnimulillfindatiuneuuin widmandnmsuaslassadrudiments nmelulassadeves

Tadagdszneuluiguame (Coil) 19n uazmiduila (Contactor) Felumihdudia 1 4m 2¢
Usznaulumie

hdudauuuun@tla (Normally Close 3o NO) dluanmzunfviazse
281iUv1591 (Common)

whdudauuuunada (Normally Open 3o NO) w1iagseidnfuansiy
(Common) 1ile waanfiusssunnasen vionseualnasin AuSuadiieame)

lusiad 1 fenadividudaninnd 1 gn wWu 2 99, 4 ya 1Judu 7 ’U‘!JFJEJﬂ‘U

wan Llevnainldsuusiunnason (21 A uax B) %m’iwnmumiuamuwmm smsﬁﬂw
f BIUNAUINLLLAGN m@ﬂlwmama NO uaz NC finfiu

Sp e

b
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w9stazUsznauluie Siad 2 ¢ Ao RY1 uas RY2 dsluanfie DC-Motor @9
feagfurnsan (O) voa RY1 uas RY2 Tngdauan (+) veaunined degilun C ves RY1 () ves
uaines foagfinn C wos RY2 Taoflun NO 484 RYL uag RY2 vzspagiudauinuas
wasdglwiizanglifueines (Veo) wazan NC vee RY1 uag RY2 aesoans

U 2.18 nslil RY1 ¥hau

e RY1 ¥iha @nszualnaruunaisluU3nadiisma) seviliAasiung
widintiifgaliun NO wavan C 9e1 RY1 Anfu dwwaldiinszualuasinunasdne (Veo)
sirudingihuan (+) veswowesnluimn C ves RY2 Sadeatil NC uavasnsad vialiil
nszualua diunenaslufianisuinuasasues Jeilivewmesaiuisanyulufianig

Forward 1@

Ul 2.19 Nl RY2 vhau

o RY2 ¥ie @nssudlvaruanaslulinadiieme) axvhlfAasuig
awuiminliihfagaliien NO uazn C voe RY2 fiafu dewaldiinszualwasinundssie
(vee) ruthdineu () vesamesinlugan C vos RY1 Sssioagdl NC uavasns sl sivlsl
nszualnaruuawmesluirmsauuazasunes Johliuemesamisanyulufidnis Reward

5]
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NANTYNUTBINSABUALRBLLAY lWugUnsaififanuilunisyiausi i
Siadusediun (nseduvaanliiiu 24v) agldinalunisviussanm 10-50 ms uazFiaduunn
Inggiildrmunuueineflulsanugpamnssudu erlinatlumseannndt 100 ms
NAANSENUINSNaWvAnesiiad iugunsaiusivan Fefuislianuse
Wi daymndle Fatfunarsauervineiiiyuiresdiadlusuniun1sviie1ueodnees
lulaspeulvsaiass msudlaiinanes gy
-UINNTIG @B N1suennsInvesunatdnglwdimiuleas

L

lilaspoulnsaiaes wazundadiglvinsesu Siad sonandulaeldgunsal Opto Coupler
- WU : A N1suBnnIsYiuludIuveneasiad sanluann
vainlulasroulnsalaasudvinnisTan ia
- AATUIAYBILSIUNSERY - Ao NswWABudIRiad Wy LWaAsuan

Swadvuna 24V ynduruin 12V

2.6 Tuga RN-XV

SUT 2.20 Tauga RN-XV

RN-XV WiFly Module w3ai3andug 31 WiFly L{‘Juiu@jaﬁﬂﬁuﬁauﬁiaé’mmww Wi-Fi
WIMTFIU 802.15.4 war 802.11b/g Uszananameszuy 32 Un taelidanisiunisideusa
uszuL Wi Iide Tnesalugaiidnuazadneiy XBee Tugadeansdoyaoynsulfanesiiu
AAVANY 2.4GHz SaliFeniAnviounnnsifoudesauiuld Wirly Wnsideusiouuy UART
Javinloieh WiFly Tuldunuit xBee vt vinlissuundovedalulasroulnsataianild
XBee Wasuszuusunsdousiasinu Wi-Fi Tl Taglsifesdaudasleq Hau

WiFly umfaufuaisennidluda deenisimides +3.3v dnseualniindies 38ma
Turguzyinau uay 4 uA Lﬁaaq'l,u‘[wmaﬁﬂ
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WiFly & TCP/IP Stack aglud Feseasunisldaru DHCP, UDP, DNS, ARP, ICMP,
HTTP Client, FTP Client uag TCP AMmuaiaadelasening 0 dBm 4 12 dBm visdarivue
o = < & 1 v = - = | a =l [ o
onsnsilunisdeansioyariiu UART lageanils 64 Aladnseiund sesiunisviuiuy
Adhoc wag Network Infrastructure
S0 o = ¢ a ¢ v a a =
WANIMNUGWYT GPIO wianasndunaemnnalunUsrasdlilyauiu@udn 8 91 i
o v o < a YY) o [ 13 & ) v v ow
3 i mualivhaouludueSudygaeudenld Taswmesn GPIO avun Suussnuls
gen +3.3V
a = vad & o & a4 a = a A . @ o W
NUINANANUATIUUNAAAD 1FIUNAIUAN1939138 Real time clock Tusadmiu
nslgaululnue Time-stamping, Auto-sleep Lay Auto-wakeup
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NN92DNLUULAZNITINNLATIY

Microcontroller

| |
| i
: Application on iOS Y T B i Wifi-Module {
f Mobile system RN-XV :
| |
| 1 |
| |
I |
| |
} |
| IP Camera A 4 :
| |
| I
| |
| |
I I

Driving

A 4

Sensor circuit

circuit

g
|
|
|
I
£ | i
Microcontroller | > motor
|
I
|
|
|
|
|

E‘I_Jﬁ DL ‘Ugﬂﬂl@’ﬂxLkﬂiNﬂWW'S'JiJ‘UENigUU

nnudenlnezunsuausadenlivusudyiavld 2 nus lasdaees
mvaukenidudaszaeiu m’mgﬂﬁ 3.1 wuseanilunsestieduile (Manual mode) uay 2933
TuinAoudaluifi (Auto-drive mode)

ludhurensastisduileo (Manual mode) annsnesursdunaunisriiay
vosszuulawail LlJE)L‘S’WL‘LJﬂLLEJ‘W‘WﬁLﬂﬁjuuuuaﬂ@‘iuUUU{]Uﬁlﬂﬁ 05 sldasrelitunlda
maammaaﬂ’lwmﬂmmwmlwﬂumeqUuLLawwam"uuuu manaqmuammmﬁmamm
15 Re% MNtuazdsialufl Wifi-module RN-XV fAnfaguuivasvusud edsdymadn
lulpspoulnsalans mlm‘[ﬂiﬂauimaLaawvaammwﬂwamaﬂwmuwmmqmi
indeuiivenjusuinely uazludivesdygranmannndes (P Camera) finaguueus

ugﬂéawwua@mwmliﬁwsJL‘mL'ﬂLmaiLLaﬂULLamamwmaaulmuuuawwaLﬂajuwa@uaﬂa

Tudruveasasiuimdeusnluii® (Auto-drive mode) a¥ldasasiwuiadly
nsfuAludsnlulasaoulnsaiaes Tnelulnsreulnsaiansardsdoyanuiilisudun e
lumuaumaviuvesiestusemesiiusudaunsnindauiinudunisiismunlile

87190 M LUITR
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3.1 N15RRNLUU
aurTauuInNIsyinaueaniy 3 diuld fesl

1. AAaEs
2. MAsY
3. @UYRIERY I INIINNRDY
4. 2995.9UDS
3.1.1 AAd

[

| = o v ods | ¢ =l L4
’Lumuu%mwumamuﬂuaum Taefivaanlaazunsy el

Application on i0S

mobile system

JUN 3.2 vienlaozunsuveanings

=

3.1.1.1 wewnanduuulnsdwisiefoszuuufuRng ios

] - -1 v v X ! - o e ow

Toms@sunonwaindudienie Objective C [uLawndiaduiild

AdINIvURlIniu Object maquuuawwamw Imwmmaﬂmﬂaaumawuaumu 4 fiFnng
IHun i neevde 1Aendne waziaenn

W 05 Shmplacer Fie (d  dosdwme Debuy Window  tieip ok W NG w B e O

o L] = as o o L3 b=l
U 3.3 wishawenmdeduildmuauannsiwiilede



3.1.1.2 mMsvnuvedlusinsy

iiinsieia

FMVBALIPRZLIN

20D,
5
-}

3UN 3.4 WA iansviuresienndiaduniuguviusuinnads
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3.1.2 AU

’LumuuavmwmwwmwlmmmmwwaLﬂ“uumqmﬂad Lwamlﬂmmm
lulnsreulnsaineslidnuduuewmesmuilisdenis dludenlassunsusss

L Router Wifi-Module

RN-XV

Y

A 4

Microcontroller

Y

Driving motor

circuit

JUT 3.5 vdenlaozunsuesningu

3.1.2.1 MsinureInInsudae IUIINNITAIUANARAN YISO

lulnsmoulnsaiaafagyimtfis1urAain Wifi-module mmmaawmfuawuﬂum
uUsEanaiom L AeilasuaInainds Tnedyaradidiunesdusimwuanisdine
w9eu 0 e (@edn “O”) waz 5 1ad (@edn “17) Wnenausuduay givualiadinmlunasn
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MICROCHIP PIC16F87XA

28/40/44-Pin Enhanced Flash Microcontrollers

Devices Included in this Data Sheet: Analog Features:
+ PIC16F873A - PIC16F876A = 10-bit, up to 8-channel Analog-to-Digital
+ PIC16F874A - PIC16F877A Converter (A/D)

= Brown-out Reset (BOR)
High-Performance RISC CPU: * Analog Comparator module with:

- Two analog comparators

* Only 35 single-word instructions to learn - Programmable on-chip voltage reference

* All single-cycle instructions except for program (VREF) module
branchfas, which are twofCysfo i - Programmable input multiplexing from device
* Operating speed: DC — 20 MHz clock input inputs and internal voltage reference

DC - 200 ns instruction cycle
* Up to 8K x 14 words of Flash Program Memory,

- Comparator outputs are externally accessible

Up to 368 x 8 bytes of Data Memory (RAM), - i 2
Ug s o b:’nes sty Dgté Menzory Special Microcontroller Features:
* Pinout compatible to other 28-pin or 40/44-pin + 100,000 erase/write cycle Enhanced Flash
PIC16CXXX and PIC16FXXX microcontrollers program memory typical
* 1,000,000 erasefwrite cycle Data EEPROM
Peripheral Features: memory typical

+ Data EEPROM Retention > 40 years

= Self-reprogrammable under software control

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

* Single-supply 5V In-Circuit Serial Programming

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

* Programmable code protection

* Power saving Sleep mode

+ Selectable oscillator options

* In-Circuit Debug (ICD) via two pins

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

= Timer1: 16-bit timer/counter with prescaler,
can be incremented during Sleep via external
crystal/clock

= Timer2: 8-bit timer/counter with 8-bit period
register, prescaler and postscaler

» Two Capture, Compare, PWM modules
- Capture is 16-bit, max. resolution is 12.5 ns
- Compare is 16-bit, max. resolution is 200 ns
- PWM max. resolution is 10-bit

= Synchronous Serial Port (SSP) with SPI™
(Master mode) and 1°C™ (Master/Slave)

* Universal Synchronous Asynchronous Receiver CMOS Technology:
Transmitter (USART/SCI) with 9-bit address * Low-power, high-speed Flash/EEPROM
detection technology

. Para“el Sﬁvtiﬂ)l’t (PS_P} - 8 b|t5 wide with . Fu”y static design
external RD, WR and CS controls (40/44-pin only) - Wide operating voltage range (2.0V to 5.5V)

* Brown-out detection circuitry for

. ial ;i
Brown-out Reset (BOR) Commercial and Industrial temperature ranges

* Low-power consumption

Program Memory | pata EEPROM 10-bit | CCP = Timers
Device Bytes # Single Word SRAM (Bytes) /o AID (ch) | (PWM) - Master USART 8/16-bit Comparators
Instructions | (BYtes) 1’c
PIC16F873A | 7.2K 4096 192 128 22 5 2 Yes| Yes Yes 21 2
PIC16F874A | 7.2K 4096 192 128 33 8 2 Yes| Yes Yes 2/1 2
PIC16F876A | 14.3K 8192 368 256 22 5 2 Yes| Yes Yes 21 2
PIC16F877A | 14.3K 8192 368 256 33 8 2 Yes| Yes Yes 21 2

© 2003 Microchip Technology Inc. DS39582B-page 1



PIC16F87XA

Pin Diagrams

28-Pin PDIP, SOIC, SSOP

MCLRVpe —= []°
RA0/ANO <[]

RA1/AN1 =— [
RA2/AN2/VREF-/CVREF <— []
RA3/AN3NVREF+ = [
RA4/TOCKI/C10UT =[]
RAB5/AN4/SS/C20UT *+— []
Vsg —* E

0SC1/CLKI —= [
oscz/icLko =—[]10
RCO/T10SO/T1CKI =—= []11
RC1/T10SI/CCP2 =—= 12
RC2/CCP1 =—[]13
RC3/SCK/SCL = [|14

O ~NO AR WN =

[{=}

(

PIC16F873A/876A

44-Pin QFN

~— RD3/PSP3
<— RC3/SCK/SCL

431 <—= RC5/SDO
42] =— RC4/SDI/SDA

®44] < RCB/TX/CK
41

RC7/RX/DT -—=
RD4/PSP4 <«—»
RD5/PSP5 =—=
RD6/PSP6 =—=
RD7/PSP7 -—»
Vs ——a

VoD —=

VoD —=
RBO/INT <+—a
RB1 =-—»

RB2 <—»

O WN

= = 0o~

13

401 =— RD2/PSP2
391 =— RD1/PSP1
381 <—= RDO/PSPO
37

361 — RC2/CCP1

PIC16F874A
PIC16F877A

17

RB4 <—» 14
RB5 =—= |15

RB3/PGM = J127 ©
NC
RB6/PGC = |16

RAO/AND <-—» 19
RA1/AN1 «—= j20

RB7/PGD «—»
MCLR/VPP —= |18

28[ ] < RB7/PGD
27 ] =— RB&/PGC
26| ] = RB5
25/ ] < RB4
24[] =— RB3/PGM
23[] =— RB2
22[] = RB1
21[] = RBO/INT
20[] =— vob
19 ] =— Vss
18[] =— RC7/RX/DT
17[] =— RC6/TX/CK
16 ] =—= RC5/SDO
15[ ] =—= RC4/SDI/SDA
i S48 8
28-Pin QFN 22Eel
- O N W <
Q
5 ’E EEE R
O M~ WOWW=<rmo
Ol NN N QNN
RA2/AN2/VREF-/CVREF =—= Ji 1 210 =— RB3/PGM
RA3/AN3/VREF+ =—» fI 2 200 < RB2
RA4/TOCKI/G1OUT <—= 3 plageeasaa 191 < RB1
RA5/AN4/SS/C20UT ~—» B4 184 =—= RBO/INT
vss — .45 PIC16F876A .| = | -
OSC1/CLKI —= 6 160 =— Vss
0SC2/CLKO ~—p7 150 =—= RC7/RX/DT
O =N <
WM~ T e
22852838938
= 0w man 2
o X EOIT = &
50 oaN0B85
O Ko ‘0-2 72} % ¥ O
2 3 SECe *
90 [ E B&
35 g
2g
e
33] —= OSC2/CLKO
321 =—— OSC1/CLKI
31| =— Vss
301 =— Vss
29| =— VDD
28] =— VDD __
27| = RE2/CS/AN7
26] == RE1/WR/ANG
25| =—= REO/RD/AN5
241 =—= RA5/AN4/SS/C20UT
— «231 == RA4/TOCKI/C10UT
o N
TS
(TR
42
g
52
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PIC16F87XA

Pin Diagrams (Continued)

40-Pin PDIP
MelRVer —=1 S/ a0 1 <—= RB7/PGD
RAO/ANO «—a 02 39 [] =—= RB6/PGC
RAT/AN1T =—[] 3 38 [1~— RB5
RA2/AN2/VREF-/CVREF <[] 4 37 [] =—= RB4
RA3/AN3/VREF+ =—»[] 5 36 [] =—» RB3/PGM
RA4/TOCKI/C10UT <—[]6 35 [] = RB2
RA5/AN4/S5/C20UT =[] 7 < 340 =— RB1
REO/RD/ANS =—=[] 8 b 330 <—= RBO/INT
RE1NV_R!AN6 -—»=[]9g E 32[] =— VoD
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VDD — [ 11 & 30 []-=—= RD7/PSP7
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OSC1/CLKI —=[]13 ¥ 28 [] =—= RD5/PSP5
0SC2/CLKO =——[] 14 E 27 [] =—= RD4/PSP4 m
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RC3/SCK/SCL =—=[] 18 23 [] <—» RC4/SDI/SDA g8z-25. 328
RDO/PSPO <[] 19 22 [] <—» RD3/PSP3 ZeZso N e
O LI2qe o
RD1/PSP1 =—[] 20 21 [1=—= RD2/PSP2 gg”c”ooagéc‘éo
§ é SZrrerecz
44-Pin PLCC 1”“ HII
i [ o o o T T
OSSO NT—TOONT~ O
RA4/TOCKI/C10UT <] ; o T T T V391 = RB3/PGM
RAS/AN4/SS/C20UT + . [ g 38[] =— RB2
RE1/WR/ANG =— [ 19 3600 = RBO/NT
REZICSI@EE HE 11 PIC16F874A gi% - 522
i B
Vss —w [ }§ PIC16F877A 330 <« RD7/PSP7
OSC1/CLKI —= [ 14 32[] = RD6/PSP6
OSC2/ICLKO =— [ 15 310 =—= RD5/PSP5
Rcornosomcph(é «~— O1p 300 =—= RD4/PSP4
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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@mail.microchip.com or fax the Reader Response Form in the back of this data sheet to (480) 792-4150.
We welcome 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:/fwww.microchip.com

You can determine the version of a data sheet by examining its lilerature 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 it applies.

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

* Your local Microchip sales office (see last page)

* The Microchip Corporate Literature Center; U.S. FAX: (480) 792-7277

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

Customer Notification System

Register on our Web site at www.microchip.com/cn to receive the most current information on all of our products.
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PIC16F87XA

1.0 DEVICE OVERVIEW

This document contains device specific information
about the following devices:

+ PIC16F873A

« PIC16F874A

+ PIC16F876A

« PIC16F877A

PIC16F873A/876A devices are available only in 28-pin
packages, while PIC16F874A/877A devices are avail-
able in 40-pin and 44-pin packages. All devices in the

PIC16F87XA family share common architecture with
the following differences:

* The PIC16F873A and PIC16F874A have one-half
of the total on-chip memory of the PIC16F876A
and PIC16F877A

* The 28-pin devices have three I/O ports, while the
40/44-pin devices have five

« The 28-pin devices have fourteen interrupts, while
the 40/44-pin devices have fifteen

*+ The 28-pin devices have five A/D input channels,
while the 40/44-pin devices have eight

*+ The Parallel Slave Port is implemented only on
the 40/44-pin devices

The available features are summarized in Table 1-1.
Block diagrams of the PIC16F873A/876A and
PIC16F874A/877A devices are provided in Figure 1-1
and Figure 1-2, respectively. The pinouts for these
device families are listed in Table 1-2 and Table 1-3.

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

TABLE 1-1: PIC16F87XA DEVICE FEATURES
Key Features PIC16F873A PIC16F874A PIC16F876A PIC16F877A
Operating Frequency DC - 20 MHz DC - 20 MHz DC - 20 MHz DC - 20 MHz
Resets (and Delays) POR, BOR POR, BOR POR, BOR POR, BOR
(PWRT, OST) (PWRT, OST) (PWRT, OST) (PWRT, OST)
Flash Program Memory 4K 4K 8K 8K
(14-bit words)
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory (bytes) 128 128 256 256
Interrupts 14 15 14 15
I/0 Ports Ports A, B, C Ports A,B,C, D, E Ports A,B,C |Ports A, B,C,D,E
Timers 3 3 ) 3
Capture/Compare/PWM modules 2 2 2 2
Serial Communications MSSP, USART MSSP, USART MSSP, USART MSSP, USART
Parallel Communications — PSP — PSP
10-bit Analog-to-Digital Module 5 input channels | 8 input channels | 5 input channels | 8 input channels
Analog Comparators 2 2 2 2
Instruction Set 35 Instructions 35 Instructions 35 Instructions 35 Instructions
Packages 28-pin PDIP 40-pin PDIP 28-pin PDIP 40-pin PDIP
28-pin SOIC 44-pin PLCC 28-pin SOIC 44-pin PLCC
28-pin SSOP 44-pin TQFP 28-pin SSOP 44-pin TQFP
28-pin QFN 44-pin QFN 28-pin QFN 44-pin QFN

© 2003 Microchip Technology Inc.
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PIC16F87XA

FIGURE 1-1: PIC16F873A/876A BLOCK DIAGRAM
13 Data Bus 8 PORTA
Z— Program Counter [<—— RAO/ANO
Flash RA1/AN1
Program RA2/AN2/VREF-/CVREF
Memory RAM 1 RA3/AN3/VREF+
8 LEV;'D\_“;‘)““ File 4+—[X| RA4/TOCKIIC10UT
-0l Registers RA5/AN4/SS/C20UT
Program
Bus b RAM Addr(")
Instruction reg
Direct Addr 7 CORTS
RBO/INT
RB1
RB2
i RB3/PGM
S
5 Status reg ’——L RB4
+— RB5
RB6/PGC
e RB7/PGD
{} Timer
Instructi Oscillator
Bﬁg;'gfg K= | Start-up Timer
Control Power-on
Reset PORTC
Timing L Wat_chdog RCO/T10SO/T1CKI
XK= Generation < Timer RC1/T10SI/CCP2
OSC1/CLKI Brown-out RC2/CCP1
0SC2/CLKO Reset RC3/SCK/SCL
In-Circuit RC4/SDI/SDA
Debugger RC5/SDO
Low-Voltage RCE/TX/CK
Programming RC7/RX/IDT
MCLR VoD, Vss
Timer0 Timer1 Timer2 10-bit A/D
[ it L it

{ LU i (Ber (O 4

Synchronous Voltage
Data EEPROM CCP1,2 Serial Port USART Comparator Reference
Device Program Flash Data Memory Data EEPROM
PIC16F873A 4K words 192 Bytes 128 Bytes
PIC16F876A 8K words 368 Bytes 256 Bytes

Note 1: Higher order bits are from the Status register.
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PIC16F87XA

FIGURE 1-2: PIC16F874A/877A BLOCK DIAGRAM
13 8
Data Bus PORTA
“— Program Counter [<— RAGIAND
Flash RA1/AN1
Program RA2/AN2/VREF-/CVREF
Memory 8 Level Stack Rﬁ.\M — +—— RA3/AN3/VREF+
(13-bit) File RA4/TOCKI/C10UT
Registers RAS5/AN4/SS/C20UT
Program
Bus 14 RAM Addr(! PORTB
RBO/INT
Instruction reg gg;
Direct Addr 7 Indirect | RB3/PGM
Addr
RB4
| RB5
RB6/PGC
g —] Status reg RB7/PGD
— PORTC
3 RCO/T10SO/T1CKI
Powerup RC1/T10SI/CCP2
v Timer RC2/CCP1
Instruction Oscillator BeaaCio ool
Decode & - | Start-up Timer RC4/SDI/SDA
Control RC5/SDO
Pcéws;r-?n RC6/TX/CK
Timi > e RC7/RX/DT
iming Watchdog
®<:\> Generation <= Timer
OSC1/CLKI Brown-out RDO/PSPO
OSC2/CLKO Reset RO1/PSP1
In-Circuit | RD2/PSP2
Debugger _rJ M RD3/PSP3
|
Low-Voltage RD4/PSP4
Programming RDS/PSP5
- RD6/PSP6
RD7/PSP7
PORTE
MCLR  Vop, Vss [X] REO/RD/ANS
==t X RE1/WR/ANS
[X] RE2/CS/ANT
= 3 . 2 Parallel
Timer0 Timer1 Timer2 10-bit A/D Slave Port
Synchronous Voltage
Data EEPROM CCP1,2 Serial Port USART Comparator Reference
Device Program Flash Data Memory Data EEPROM
PIC16F874A 4K words 192 Bytes 128 Bytes
PIC16F877A 8K words 368 Bytes 256 Bytes

Note 1: Higher order bits are from the Status register.
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TABLE 1-2: PIC16F873A/876A PINOUT DESCRIPTION
Pin Name PDIP, SOIC, | QFN | l/O/P Buffer Descriotion
n SSOP Pin# | Pin# | Type Type P
0SC1/CLKI 9 6 ST/ICMOS®) | Oscillator crystal or external clock input.
0SC1 | Oscillator crystal input or external clock source input. ST
buffer when configured in RC mode; otherwise CMOS.
CLKI | External clock source input. Always associated with pin
function OSC1 (see OSC1/CLKI, OSC2/CLKO pins).
0SC2/CLKO 10 7 — Oscillator crystal or clock output.
0sc2 0 Oscillator crystal output. Connects to crystal or resonator
in Crystal Oscillator mode.
CLKO o} In RC mode, OSC2 pin outputs CLKO, which has 1/4 the
frequency of OSC1 and denotes the instruction cycle rate.
MCLR/VpPP 1 26 ST Master Clear (input) or programming voltage (output).
MCLR | Master Clear (Reset) input. This pin is an active low Reset
to the device.
Vep P Programming voltage input.
PORTA is a bidirectional I/O port.
RAO/ANO 2 27 TTL
RAO 110 Digital I/O.
ANO | Analog input 0.
RA1/AN1 3 28 RLTL
RA1 1/0 Digital I/O.
AN1 I Analog input 1.
RA2/AN2/VREF-/ 4 1 TTL
CVREF 110 Digital I/O.
RA2 | Analog input 2.
AN2 | A/D reference voltage (Low) input.
VREF- 0] Comparator VREF output,
CVREF
RA3/AN3/VVREF+ g 2 TTL
RA3 Ie] Digital 1/0.
AN3 | Analog input 3.
VREF+ | A/D reference voltage (High) input.
RA4/TOCKI/C10UT 6 3 ST
RA4 110 Digital I/O — Open-drain when configured as output.
TOCKI | Timer0 external clock input.
c1ouT o Comparator 1 output.
RAS5/AN4/SS/C20UT 7 4 TTL
RA5 1/O Digital I/O.
AN4 | Analog input 4.
S8 | SPI slave select input.
C20UT (o} Comparator 2 output.
Legend: |=input O = output I/O = input/output P = power
—=Notused TTL = TTL input ST = Schmitt Trigger input
Note 1: This bufferis a Schmitt Trigger input when configured as the external interrupt.

2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.

DS39582B-page 8
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PIC16F87XA

TABLE 1-2: PIC16F873A/876A PINOUT DESCRIPTION (CONTINUED)

Pin Name PDIP,SOIC, | QFN | l/O/P Buffer Descrintion
SSOP Pin# | Pin# | Type Type B
PORTB is a bidirectional I/O port. PORTB can be software
programmed for internal weak pull-ups on all inputs.
RBO/INT 21 18 TTUST!
RBO l{e] Digital 1/0.
INT 1 External interrupt.
RB1 22 19 110 TTk Digital 1/0.
RB2 23 20 /0 TTL Digital 1/0.
RB3/PGM 24 21 TTL
RB3 1/O Digital 1/0.
PGM I Low-voltage (single-supply) ICSP programming enable pin.
RB4 25 22 Ie] TTL Digital 1/0.
RB5 26 23 110 TTL Digital I/O.
RB6/PGC 27 24 TTL/STR
RB6 1/O Digital 1/0.
PGC | In-circuit debugger and ICSP programming clock.
RB7/PGD 28 25 TTL/IST®@
RB7 110 Digital I/O.
PGD 110 In-circuit debugger and ICSP programming data.
PORTC is a bidirectional I/O port.
RCO/T10SO/T1CKI 11 8 ST
RCO Ie] Digital 1/0.
T10S0 (€] Timer1 oscillator output.
T1CKI | Timer1 external clock input.
RC1/T10SI/CCP2 12 9 ST
RC1 110 Digital /O,
T108SI | Timer1 oscillator input,
CCP2 1/0 Capture2 input, Compare2 output, PWM2 output.
RC2/CCP1 13 10 8T
RC2 11O Digital 1/0.
CCP1 110 Capture1 input, Compare1 output, PWM1 output.
RC3/SCK/SCL 14 11 ST
RC3 110 Digital I/0.
SCK /0 Synchronous serial clock input/output for SPI mode.
SCL le} Synchronous serial clock input/output for [°C mode.
RC4/SDI/SDA (s 12 ST
RC4 110 Digital I/O.
SDI I SPI data in.
SDA 110 1°C data 1/0.
RC5/SDO 16 13 ST
RC5 Ie] Digital /O,
SDo 0 SPI data out.
RC6/TX/CK 17 14 ST
RC6 l{e] Digital 1/0.
X o USART asynchronous transmit.
CK /O USART1 synchronous clock.
RC7/RX/DT 18 15 ST
RC7 lfe} Digital 1/O.
RX | USART asynchronous receive.
DT /o USART synchronous data.
Vss 8,19 5,6 B — Ground reference for logic and I/O pins.
VoD 20 1% P — Positive supply for logic and I/0 pins.
Legend: | =input O = output I/O = input/output P = power

—=Notused TTL =TTL input ST = Schmitt Trigger input
Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.
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TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION

Pin Name PDIP | PLCC [TQFP | QFN | I/O/P Buffer Description
Pin# | Pin# | Pin# | Pin# | Type Type
OSC1/CLKI 13 14 30 32 ST/IcMOs @ | Oscillator crystal or external clock input.

OSsC1 Oscillator crystal input or external clock source
input. ST buffer when configured in RC mode;
otherwise CMOS.

CLKI ] External clock source input. Always associated
with pin function OSC1 (see OSC1/CLKI,
OSC2/CLKO pins).

0SC2/CLKO 14 15 31 33 — Oscillator crystal or clock output.

0scC2 o} Oscillator crystal output.

Connects to crystal or resonator in Crystal
Oscillator mode.

CLKO (0] In RC mode, OSC2 pin outputs CLKO, which
has 1/4 the frequency of OSC1 and denotes the
instruction cycle rate.

MCLR/VPP 1 2 18 18 ST Master Clear (input) or programming voltage (output).

MCLR | Master Clear (Reset) input. This pin is an active
low Reset to the device.

VPP P Programming voltage input.

PORTA is a bidirectional I/O port.

RAQ/ANO 2 8 19 19 TTL

RAOQ 110 Digital /0.

ANO | Analog input 0.
RA1/AN1 3 4 20 20 g Tl

RA1 I/O Digital I/O.

AN1 | Analog input 1.
RA2/AN2/VREF-/CVREF| 4 5 21 21 PTL

RAZ2 110 Digital I/0.

AN2 | Analog input 2.

VREF- I A/D reference voltage (Low) input.

CVREF e} Comparator VREF output,

RA3/AN3/VREF+ 5 6 22 22 e

RA3 1’0 Digital I/O.

AN3 | Analog input 3.

VREF+ I A/D reference voltage (High) input.

RA4/TOCKI/C10UT 6 7 23 23 ST

RA4 110 Digital I/O — Open-drain when configured as
output.

TOCKI | Timer0 external clock input.

c1ouT 0 Comparator 1 output.

RAS/AN4/SS/C20UT 7 8 24 24 T

RAS lle] Digital I/O.

AN4 | Analog input 4,

SS | SPI slave select input.

Cc20UuT 0 Comparator 2 output.

Legend: | =input O = output I/O = input/output P = power
— =Notused TTL=TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.
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PIC16F87XA

TABLE 1-3: PIC16F874A/877A PINOUT DESCRIPTION (CONTINUED)
Pin N PDIP | PLCC |TQFP | QFN | I/O/P Buffer Description
tn Name Pin# | Pin# | Pin# | Pin# | Type | Type P
PORTB is a bidirectional 1/0 port. PORTB can be
software programmed for internal weak pull-up on all
inputs.
RBO/INT 33 36 8 9 TTL/ST
RBO 1/0 Digital 1/0.
INT | External interrupt.
RB1 34 37 9 10 110 TTL Digital I/O.
RB2 35 38 10 11 le} TTL Digital I/0.
RB3/PGM 36 39 11 12 jj | &
RB3 110 Digital /0.
PGM I Low-voltage ICSP programming enable pin.
RB4 37 41 14 14 110 TTL Digital I/O.
RB5 38 42 15 15 le} TTL Digital 1/0.
RB6/PGC 39 43 16 16 TTL/ST)
RB6 1/0 Digital 1/0.
PGC | In-circuit debugger and ICSP programming clock.
RB7/PGD 40 44 17 17 TTL/ST®R
RB7 1/0 Digital 1/0.
PGD /0 In-circuit debugger and ICSP programming data. |
Legend: | =input O = output 1/ = input/output P = power
— =Notused TTL =TTL input ST = Schmitt Trigger input

Note 1: This buffer is a Schmitt Trigger input when configured as the external interrupt.
2:  This buffer is a Schmitt Trigger input when used in Serial Programming mode.
3:  This buffer is a Schmitt Trigger input when configured in RC Oscillator mode and a CMOS input otherwise.

© 2003 Microchip Technology Inc.
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