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Abstract

A simple device used for displaying AC signal has been developed. The circuit is built
with the PIC microcontroller and the 128x64 pixels graphic LCD. The input signal range is 0-5V.
The input signal is digitized with 10-bit analog-to-digital converter. The LCD scope is capable of
displaying the AC signal from 0 to 100Hz. The report shows the display of test signals: sine wave

and square wave with the CRT oscilloscope.
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2.3.5 pszuaumsnugunlyluszuuhtnea
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mTzdszneudionssummsnug e q e liAstiaiun ldmauwme i lila

Taqilszead 19 nssmuﬂﬁﬁugmnnﬁ*ﬁﬂan"lﬁuﬁ
- ﬂﬁﬁamiﬂ‘i'ﬁﬂx (Logic Operation)
- ﬂTiLFI‘Uﬂ’Jm{H {Memory Storage)
-MISHY {Counting)

¥ | 4 1
rensathnszumsRuguunariinlgiedy dildfanszuiumshiinny

cﬁ’u%’auqq‘i{u Gl
- MTUINDVFIH T (Binary Addition)
- mmamﬁmmzmmﬂﬂiiwﬁ'ﬂgiywm {(Decoding and Demultiplexing)
- msdenSudeyauaymisiudyny o (Data Selection and Multiplexing)
- msulasdygaouaonilufiaea (Analog to Digital Conversion)

w aen o v .
- msudnsdypuasnaaiiueuann (Digital to Analog Conversion)
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2.4 lulnsneninsomosPic

sUft 2.10 30 TuTnsnauInsamesipic

4 1 o ! . &
PIC #i® microcontroller ﬁﬂmmﬁﬂ‘ud #0U1910A177 Peripheral Interface Controller 3
bl
d ' o o t
concept ¥04181 microcontroller sz gatinAD norwws e nedie 1 ludreaiulaihee
L‘TJ‘H PROGRAM MEMROY, RAM, EEPROM, SERIAL, I2C, PWM, A/D 41a4 Tﬂu"lﬂﬁnﬂué’fm
1 L) @ = o A6 9k :
Aeginsalldsusinntonen Tudives PIC sziifendunlylumsissuiana s

1 ° & o ¥ or ) a o 4 =)
HTHIVAINUD "ﬁQﬂfIﬂﬂNLﬂUﬂUﬂu CPU auimoninyl

2.4.1 AT V04 PIC

+
oo

- at o & = i lé ]
mavasnMuddginnin Jagliuaunsamdygiaunini 1 20 MHz Faih 1A
Aun{: 1) =Y 1 o )lc:nwd't y.;;anq“
Wiaddaued PIC 19auiing 0.25 usec uanendlsAmuldtiusimou ladefivans PIC 910

1 d roa J‘ =
microchip tag 1da$4 chip Aitianud 2 1&unnnnanyulafan

2.4.2 BHIWANU W849 PIC

lueRamilsnus1ves PIC szapudnalos foagszning 512 words §19 4K words 116
o ooer . oA g o o o
Tudagriu v microchip Faihudrwes pic laiamnauvi i memory ¥o4 PIC fIvunaiily
) o Ha 1 Iy IJ dll A‘I @
wawAvdlalud sazdfivhhegvene 1@ ngdwisosq Tuseswesmsnivuniaves
' a o r -1 = 1 A Q G.J =] o u’:
Wieanudwes PIC 921 Bimidouilnd Tavh nilei1dauna PIC 220911 14 bits AIHUIT
L=} 1 = 1 o r o 14
258N 71 1 word Y83 PIC 9309419 14 bits 13U PICI6F84A T8 YNTMUWANIUTT | K (B9

= ¥ o y o ) ¥ .
HUWNA 1 Kword AGRITE RTINS byte = 8 bit ila‘:llﬂ’ﬂ 1 x 1,024 x 14 = 14,336 bits

¥
w w o

AITUNAD 14,336/(8 x 1,024) = 1.75K bytes WHUIDY
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2.4.3 3t Concept amilaeniinves PIC

A A ] 940 R @ A vy [ o'
PIC sztafiomsoenuuuihirwnod1e 13y chip dude lavlidesdoguniailan
a a = P 1 = d g ¥ I @
WAy KafinwnABuRu s e lviman uazgunsaiiigay Tuin vsnueszlvun
= w A wor s 3/ . & a a A a A S a’ &
PIC v uAud Taolaidnald chip SunuRmALay HADAR TN UARIAYYBS PIC ATU 33
w aw o oo . g - w & 1 t '
Haiiuna1ouTEMHinGa microcontroller NFHAEHAM IR LILINTINTY AN NBYILDY
a9 A .e'| cﬂl [} i . ] o W
fide1du 1{19391n concept N9z 3mNNo61e 131U chip 1AL 1114 program memory uaz data
1 3 s - Y a o a ¥
memory Manniov1uTaol#fu memory muven1d (luvnamgui uzadu veseTeiild

=) 1

V9 5 ) & (=) 5/ o 3 = o at of
uaapslfinatdaianusuady Felitey Avaveniu Anow) PIC Sunmnedmivaiuand
g 1 1 ] 'y o o d Y -
hilgeIngn idoaldnsduin uag memory woza Smiumy PIC NAouARTY uuasH
»

HNTOUAVDIRNUIHTINUINN U ldvawduim ATy

2.4.4 PIC yHam14q

McU lunssna PIC #1u1499nmuyiinyas PROGRAM MEMORY uis 1diilu 3 nuufle

- oTP il ehip A5 mgniiga Tuauszian aungRunent chip Uy OTP wzAINsA
H b
ms TlsunsuiduansauRoariniu war 0n chip tdgo Tsunsuhludres hisunsalsunsy
3 » ]
Wl Ing' 1880 dariu chip Urzniiagdoulavasnn lddmunTusunsuounseny
1 1 1 by a Y :: d‘ = Qs d'l
gaunnieaien uldsunsy Tifidnuds mszezliduyudubofioud s memory 1szinnau

131A26NYS C WARIUUAT chip 13U 16C84,16C74

40-LEAD PDIP
1P- DR QFLD'

it 2.11 71 TuTasaouInsameiPIC wiinoTP
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- EPROM (U4 chip 113 program memory Atileduis 1) sunsud Wudamnse Talsunsa Iy
femsavTUsunsudnTaolviuae uV (ultra Violet) doen 1 1184 chip Yszauna 5-10 wif

“ 1 ]
FuRA LYY chip veiinsounszaniie Wuaas uv amnsodoarmd T iud chip 18
< 3 W A o Y o o

uanii v auas lunsauTdsunsusuiu doau T sunsudaouaa uv 10 ihnvzia
oIy A Tsunin lidiiues wiididnus Jw wiehigerhilinseunsz anogun chip
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40-LEAD CERDIP-
“Jw"

Ui 2.12 30 luTasaenTnsawmesPIC ¥HAEPROM

o Lo g A ' r o)
- EEPROM / Flash 1111 chip ioanul lunttiies auwel program memory f1U1I001UNID
L] [] In = =i ¥
Foudwdyarama Wi Woarluns avdeyalinuid uezannsoan uasdoulnild

y 1 : -~ o o a4 1
nawviunass Mldduitioufigalu 3 Uszian Ddadnws Fdludaven wu 16F84,16F877

40-LEAD PDIP
*P"OR “PL*

Ui 2.13 31 W TnsnouTnsawesPIC 4AEPROM/Flash



2.4.5 PIC 1waiansg

o o 1 ' a
flvgu MCU w03 PIC inminvauuasd suenuezdon 1y lign ualuanmiuess
¥ o 1 Vel o = S ) ' o
uar mseamues nig eoninlainmsfmuafimnsfiuiusy Funaunse seuioanidu 6

nau laun

- PIC12CXXX, PIC12FXXX (FLASH MCUs)
- PIC16C5X

- PICI6CXXX

- PICI7CXXX

- PIC16FXXX (FLASH MCiJs)

- PICI8CXXX, PICIBFXXX (FLASH MCUs)

2.4.6 ALANLRU8Y PIC1BF2550

Universal Serial Bus Features:
® awisoAs USB V2.0 19
® 11U Low Speed (1.5 Mb/s) 1A% LU Full Speed (12 Mb/s)
o ﬁﬁUﬁHumiﬂ’mﬂn A9 Interrupt, ﬂﬁéElﬂﬁ‘ﬁ’m&’ﬂu‘U‘U Isochronous 1ag Bulk
w =

® UV 09 32 Endpoints (16 bidirectional)

¢ 14183 RAM v Dual 19 1-Kbyte dm5y USB

®  Sudy USB 11 On-Chip A Voltage Regulator
® M5%0AD LU Off-Chip MMsUMSSUY USB

. mi’ﬂ'\i"ﬁm@ 11U Streaming Parallel Port (SPP) #1130 USB

THUANISIANTTWEINIU (Power-Managed Modes)
® Run: CPU on, qﬂﬂm‘fmmmn on
® Idle: CPU off, glnsaineuon on
®  Slecp: CPU ofT,Qﬂﬂ‘iﬂImUNUﬂ off

=
® Idlc mode NFEUTISDADING 5.8 14



Slecp mode ASEUAVLAADNDN 0.1 s2d
Timer! Oscillator: 1.1 uAd, 32 kHz, 2V
Timer ‘ﬁﬂ’J‘UﬂlJ: 20 A

ASISUAUYDS Oscillator LUY Two-Speed

v . i ! . .
Tnuaadrsves Oscillator NI nlanguld (Flexible Oscillator Structure)

Four Crystal modes, 5911004 PLL Avmuludngs d1msy USB

TnuA Two Extermal Clock 9414 48 MHz

Internal Oscillator Block:

“anseden’d 8 aad waud 31 kHz 81 8 Mitz

- Aarmnsalsu Whsuawdidon 1y 18

Secondary Y)augil 1aums1d Timerl @ 32 kiz

microcontroller vy WMadenuuUDual Oscillator wag USB Tuga e run speed
YOI YYIUUIAN 197

Fail-Safe Cloek Monitor:

- Allows for safe shutdown if any clock stops

Tolaviveaginsainiousn (Peripheral ilightights)

N3UT Sink/Source FI7A: 25 mA/25 mA

il Interrupts NUUBN 3 A7

il Ii.lﬂﬁ Timer 4 #72 (Timer0 to Timer3)

1 Tuga Tuns Capture 2 @/ A2 Compare/ #7 PWM (CCP)
- Capture g49[A 16-bit 1l resolution 5.2 ns (TCY/16)

- Compare @48 16-bit i resolution 83.3 ns (TCY)

- PWM output: i resolution 1 014 10-bit

Tugauns Enhanced Capture/Compare/PWM (ECCP) fisuihn Ao
- Multiple output modes

- Selectable polarity

- Programmable dead time

- Auto-shutdown and auto-restart

luga USART Masunmnn



- 1iueu LIN bus
g Illfg]ﬂ Master Synchronous Serial Port (MSSP) module ﬁﬂ"uaqu 3 oy SPI (‘ﬁ]:d 4
modes) 1Az I'C Tnua Master nay Slave
b Tuaa Analog-to-Digital Converter 41039 13-channel 10-bit
®  Dual Analog Comparators with Input Multiplexing
ANHMULIAYUDI Microcontroller (Special Microcontroller Features)
o 1% ¢ Compiler iWou Tusunsu #30 option voaideimuay
®  JIUUDS Voltage Range Alaut13n% (2.0V to 5.5V)

o munsalusunsudnes1d nwldnsaluguaes solfware

Program Memory |  Data Memory MSSP | £
Device | Fash | # Single-Word | SRAM [EEPRCM| VO Il |CCPECCP spp Master 3|5 pimers
ND(ch)| (PW) Spi 5 E 8/16-Bit

{bytes)| Instructions | (bytes)| {bylas}) ECm™ ﬁ g
PIG18F2455 | 24K 12288 2043 256 24 10 20 No Y ¥ 12 113
PICIBF2550 | 32K | 16384 | 2048 | 2% | 24| 10 20 [N |[Y[ Y [1]2] 13
PIC1BF4455 | 24K 12288 2048 256 35 13 11 Yes | Y Y 1 ]2 13
PIC18F4550 | 32K 16334 2048 256 35 13 1" Yes | ¥ Y 112 113

M3199 2.1 ue@fuaHIiAvead PIC18F2550

28-Pin PDIP, SCIC

0
MCLRVeR/RE3 — [ 1 7 28[] = RBV/KBIZPGD
RAVAND =—s []2 27[] =— RB&/KBI2PGC
RAY/ANT =—= 3 26 = RB&/KBII/PGM
RA2/AN2VREF /CVREF +—» [ 4 25 ] =— AB4/ANNAKBIO
RAVANIVREF+ == [ |5 wo 24 ] =— RBYANYCCPZYNVPO
RAATOCKICIOUT/RCY =— |6 T 23[ ] == RBZANSINT2VMO
RAS/AN4/SSHLVDING20UT =— [ 7 Wl 227 «—~ RBU/AN1GANT1/SCK/SCL
Vss—[1]8 e 21[ ]« RBO/AN12INTO/FLTO/SDISDA
OSCHCLKI — [0 oo 20[ ] =— Voo
OSC2CLKORAG «—[J10 & & 197 = V58
ACOTIOS0MIACK| =— [ 11 18] «— RC?/R}/DT/SDO
RC1/T10SUGCP2UOE +— [ 12 17[] == RCE/TX/ICK
RC2/CCP1 =—[]13 16 | «— RCSD+VP
Vuse =— []14 15]] = RC4D-NM

U 2.14 nraaInsaas1ave4 PIC 18F2550 1y 28 41

OSCILLATOR CONFIGURATIONS

FUAUDIOscillator (Oscillator Types)



9Insal PIC18F2455/2550/4455/4550 annsavhand 12 Thua

l.
2
3

XT Crystal/Resonator
XTPLL Crystal/Resonator with PLL cnabled

HS High-Speed Crystal/Resonator

.HSPLL High-Spcca Crystal/Resonator with PLL cnabled

. EC External Clock with FOSC/4 output

. ECIO External Clock with I/0 on RA6

- ECPLL Extcmal Clock with PLL cnabled and FOSC/4 output on RA6
. ECPIO External Clock with PLL enabled, I/O on RA6

. INTHS Intcrnal Oscillator uscd as microcontroller clock source, HS

Oscillator uscd as USB clock source

10, INTXT Internal Oscillator used as microcontroller clock source, XT Oscillator

usced as USB clock source

11, INTIO Internal Oscillator uscd as microcontroller clock source, EC Oscillator

uscd as USB clock source, digital [/O on RA6

12. INTCKO lnternal Oscillator used as microcontroller clock source, EC

Oscillator used as USB clock source, FOSC/4 output on RA6

CRYSTAL OSCILLATOR/CERAMIC RESONATORS

nwlu HS, HSPLL, XT 482 XTPLL 494 Oscillator 14 CRYSTAL ¥38 CERAMIC

resonator 92AIFBNADNLYT OSC1 wag 0SC2 Tugih 2.2 szuannaFouns

i oscr [T DO’T
| I To
L ‘g Internal
[ XTAL ‘< Re@ }I Logic
|I—-—ms @ | | Sleep
ca 0SC2 PIC18FXXXX

o 0 dg y .
JUP 2.15 M15M191me092495 N9 Crystal N30 ceramic resonator



c : Typical Capacitor Values
rysta Tested:
Osc Type Freq
c1 c2
XT 4 MHz 27 pF 27 pF
HS 4 MHz 27 pF 27 pF
8 MHz 22 pF 22 pF
20 MHz 15 pF 15 pF

Capacitor values ¢ re for design guidance only.
These capacitors were tested with the crystals listed
below for basic start-up and operation. These values
are not optimized.

Different capacitor values may be required to produce
acceptable oscillator operation. The user should test
the performance of the cscillator over the expected
VDD and temperature range for the application.

See the notes following this table for additional
information,

Crystals Used:

4 MHz
8 MHz
20 MHz

A9 2.2 Msdondunuilszydiniy CRYSTAL OSCILLATOR

10-BIT ANALOG-TO-DIGITAL
10-BIT ANALOG-TO-DIGITAL CONVERTER (A/D) MODULE

~

Tugaves Analog-to-Digital (A/D) H10 inputs d1m31 Jugnant 28 11 c%’ﬂuaaﬂyﬁ)zﬁw
arsulaadyanu Analog input 14&UWLEAD Digital 10 bit
Tugavedl Registers 5 #3 1dAun
® A/D Result High Register (ADRESH)

® A/D Result Low Register (ADRESL)



®  A/D Control Register 0 (ADCONO0) ﬁauﬁﬂﬂugﬂﬁ 2.9

®  A/D Control Register 1 (ADCONI)

®  A/D Control Register 2 (ADCON2)

Register Y94 ADCONO fiataalugalf 2.9 Wiuns#ismues aD Tuga uaz ADCON!

uataslugili 2.10 uaasasiilszneuuazfatunni1iian dau Register Y93 ADCON2 udas

e s - - o :
Tug1 2.11 oeRalszneuups Clock source Y93 A/D st Tdsunsuaatiind Iduuas

115 1oUA U Y
u.0 u-0 AW-0 AwW-0 RW-0 AwW-0 A/W-0 RAW-0
— ] — CHS3 CHSs2 CHS1 CHS0 GO/DONE ADON
bit 7 bit 0
Legend:
R = Readable bit W = Writable bit U = Unimplemented bit, read as ‘0"
-n = Value at POR ‘1" = Bit Is sel ‘0’ = Bit is cleared X = Bil s unknawn

19799 2.3 1erA3 REGISTER Ain1ugu A/D 0 (ADCONO)

bit 7-6 Unimplemented: Read as ‘0°

bit 5-2 CHS3:CHSO0: Analog Channel Sclect bits

0000 = Channe!l 0 (ANO0)
0001 = Channel I (AN1)
0010 = Channel 2 (AN2)
0011 = Channel 3 (AN3)
0100 = Channel 4 (AN4)

o

0101 = Channel 5 {ANS5)

0110 = Channel 6 (AN6)"

0111 = Channel 7 (AN7)""”
1000 = Channel § (ANE)
1001 = Channel 9 (AN9)
1010 = Channel 10 (AN10)
1011 = Channel 11 (AN11)
1100 = Channel 12 (AN12)

1101 = Unimplemented "



1110 = Unimplemented @
1111 = Unimplemented ©

bit 1 GO/DONE: A/D Conversion Status bit
When ADON = 1:
I = A/D conversien in progress
0=A/D Idle

bit 0 ADON: A/D On bit
1 = A/D converler module is enabled
0 = A/D converler module is disabled

Note 1: These channels are not implemented on 28-pin devices.

2: Performing a conversion on unimplemented channels will return a floating

ra
-

Inputmeasurement.
uo u-0 RAW-0 RW-0  Rav-ll! RW R
- — VCFGO | VCFGO | PCFG3 | PCFGR | PCFGO |
bit 7 bit 0|
Legend: ’
R = Readable bit W = Wrilable bit U = Unimplemented bil, read as 0’
-n = Value at POR 1" = Bit |s set ‘0’ = Bitis cleared x = Blt is unknown |

715197 2.4 laag REGISTER fiRYUAY A/D 1 (ADCON)

bit 7-6 Unimplemented: Read as *0°

bit5  VCFGO: Voltage Reference Configuration bit (VREF- source)
1 = VREF- (AN2) 0= VS§S

bit4  VCFGO: Voltage Reference Configuration bit (VREF+ sourec)
1 = VREF+ (AN3)

0=VDD

bit 3-0 PCFG3:PCFGO: A/D Porl Configuration Control bits:



PCFG3:
PCFGO

poootM
0001
2010
001l
0100
0101
0110
o111t
1000
1001
1010
1011
1100
1101
1110
1112

A = Analog inpin D = Digital 110

olo|o|jojojoio|ojojelo|oig|»|»] »|| AN12
O|0|0|0|0(0jUio; olojoio|»|{>»|p| »|| AN11
olojojo|jo|oloio| o|o|(o=|x»|»|»] »| AN10
olojc|jojojoioio| o|(o|x|x»|»]>»|>]| »| ANS
Clo|g|n|o(ojojo|g|r»|>»|x>|»|rin | ANB
o|o|o|ooo!o o] »>r|rri»ixr] »| ANFD
olo|ojo|ojojojx| »|>|>|»|> x> »|| ANs2
o|o|o|o|o|oisr| »|x|>|>|»Inix] =] ans@
o|lolo t:cﬁ Bitelel>(>lr|r|nirx] »|| AN4
O|10(0|oi»|ri> || »|>|>|(>»|>dirx]>»] »]|| AN3
OO|G|>®» > e|rix|»»|>|>|rxix| > AN2
QO |>|rpiriripe(x|x|>|>ix{>] = ANT
Ole|r»|>xxlep|2(e|x|>|>»i>x»] > ANO

Note 1: The POR value of the PCFG bits depends on the value of the PBADEN
Configuration bit. When PBADEN = 1, PCFG<3:0> = 0000; when PBADEN =0,
PCFG<3:0>=011L

2: ANS through AN7 are available only on 40/44-pin devices.

28

RW-0 U0 RW-0 RAW-0 w0 RW-0 RW-0 RW-0
ADFM | — | AcQT2 | ACQT1 | ACQTO | ADCS2 ADCS1 ADCSO
it 7 bl 0
Logend:
R = Readable bit W = Writabla bit U = Unimplemented bit, read as "¢’
-h = Value at POR "1"=Bitls set ' = Bit Is clearad x = Bitis unknown

A13797 2.5 1AAY REGISTER ﬁmm]u A/D 2 (ADCON2)
ADFM: A/D Result Format Select bit
1 = Right justified
0 = Left justified
bit 6 Unimplemented: Read as *(’
bit 5-3 ACQT2:ACQT0: A/D Acquisition Time Sclect bits
111 =20 TAD
110 =16 TAD
101 =12 TAD
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100 =8 TAD

011 =6 TAD

010=4TAD

001 =2 TAD

000 =0 TAD(1)

bit 2-0 ADCS2:ADCS0: A/D Conversion Clock Select bits

111 = FRC {clock derived from A/D RC oscillator)(1)

110 =FOSC/64

101 = FOSC/16

100 = FOSC/4

011 = FRC (clock derived from A/D RC oscillator)(1)}

010 = FOSC/32

001 = FOSC/8

000 = FOSC/2

Note 1: If the A/D FRC clock source is sclected, a delay of one TCY (instruction cycle} is added
before the A/D

clock starts. This allows the SLEEP instruction to be executed before starting a conversion.

Trnaghedeveadayq 1ot Analog My software munsadonidu v,, oz v, wie
SEAUHTIRUTRN RAVANI/V,,, 1A RAJANZ/VREF-/CY,

A/D Convert Sdnvazfimuianandaty fo swsofivsihemunsiigng aloglu
sicep Tnua Taumsdadnyg1niu1fn1uo3 A/D Conversion 93D 1A1910 RC Oscillator
malu A/D

Output ¥93§79814 1z 18a Ao Input ¥04 converter Faz THHAAWE TaorM Successive
approximation

Arlu3Smans ADRESH: ADRESL v¢ hignilaouutlosd 3y Power-on Reset 1az
5ampi ADRESH: ADRESL 95U55970yai 1in31ua1 183910 Power-on Reset Tgauas
A/D ponuuy AnunufnIn1sezdion Channel ﬁauﬁ%ziémmﬂﬁuuuﬂmm 1au Channel
494 Analog BUWNIZA0UMTDUND Channcl Fidon Tau bit voe TRIS @iy input oz
fITHUA acquisition time A ININUDY acquisition time ARTRt acquisition time #14170

TdsunsulU#iin GO/DONE vazisui)anui)aninese
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233 /O PORTS
.-.5' [ - L w A o as ' ) e
[/ PORTS ﬁIUﬂQﬂUQﬂﬂJﬂHLﬂ;’ﬁﬂHmzﬂﬁ Enabled CIUUUR port 5 HADE port W
Register 117191 v0Ia W IR 3 @4 TauA
®  TRIS register (data direction register)

®  PORT register (reads the levels on the pins of the device)

® AT register (output latch)

Tsv Data Latch register (LATA) 92 19 m5un13fiinalunis read modify-

write Taoaii lagndu Tds vivo

2.3.3.1 PORTA, TRISA and LATA Registers

PORTA f191179 8 bit 1111 Port 10D 2 AiN14 uay Register 401alAuAsa A TRISA
M13ReR1 Bit TRISA (=1) 12¥ 1A URUT AU input Y03 PORTA M3indus TRISA
(=0) 121 1R TR AR US U1 Output ¥84 PORTA N1581U Register Y99 PORTA 12914
Fo1uzve MadeuuezSoud Port latch

LATA fia msaduanuduius Blumiionnus) Read-modify-write 920015111013
710158 1UAUDI LATA Register Lz (WUUAT Output U4 tarch §1151 PORTA

W1 RA4 9zgniTad Inddn Tugauea Timerd Bunnuea cock sznaiaiiiuu
RA4/TOCKI 41 RA6 959N multiplex #2091 main oscillator i1 3ve10gmiomiluoscillator
v3a 1 10 1a0n15tA0nU09 main oscillator 111538319909 Register 1H

¥a1w9) Y1989 PORTA 92§N multiplex Ay analog inputs, V., W02 V.. inputs SR
Output Y83 33AUB19B31U comparator MINTUVDIVI RAS 1AT RAZRAD (WiloW input V04
A/D converter 931800 1N 13 clearing/setting ﬁﬂ“ﬁ:l%ﬂ’mﬂilﬂlu ADCONI register (A/D

Controt Register 1) ¥1947) 994 PORTA W1 fiszAuduyn TTL 1ag tull output ATY CMOS
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Pln Funclion SI:::U Vo | VO Typs Deacription
RAD/AND RAD 0 ouT p:le] LATA«<D> data output; not affected by anakog input
1 IN TTL [ PORTA<O> data input, disabled when analog input enabled.
ANO 1 iN ANA | AD input channa 0 and Comparator C1- input, Delault configuration
on POR; doas not affect digital output.
RA1/ANT RA1 ] ouT 0IG | LATA«<1> data output: not affectad by analeg input.
1 IN TTL | PORTA«<1> data input; reads *o” on POR,
AN1 1 IN ANA | AD input channe! 1 and Comparator C2- input. Default configuration
on POR;, doas not affect dighal output.
RAZIAN RA2 o ouT DIG  |LATA«2> data cutput; not affected by analog input. Disablad when
VREF-/CVREF CVREF cutput enablad.
1 IN TTL | POHATA«<2> data input. Disabled whan analog functions enabled;
disabled whan CVREF output enabled.
Al2 1 IN ANA | AD Input channal 2 and Comparator C24+ input, Datauh conliguration
on POR; not affected by analog output.
VHEF- IN ANA | AD and comparstor voltage referenca low input.
CVREF x T ANA | Comparator voliage ieference cutput Enabling this feature dieablos
digital VO,
AALZANY RA3 [ ouT DIG | LATA<3»> dats output; not aflectad by analog lnput.
VREF+ 1 IN TTL | PORTA<3> dota Input; disabled whan analog input enabled.
AN3 1 IN ANA | AD input channal 3 and Compamator C1+ Input Detauh contiguration
on POR.
VREF + 1 IN ANA | AD and comparator voltage referénca high input.
RALTOCKY RA4 o ouT DIG | LATA<4> data output; not aflectsd by anslog input.
CIOUTRCY 1 IN 5T | PORTA<4> data Inpul; disablod when analog input enabled,
TOCK! 1 IN T Timerd clock input
Ci1oUT o ouT DG Comparator 1 output; takes prlority ovar port data.
RCY x IN TYL |Extemal USB traneceiver RCV Input.
RASANASY RAE [ ouT DIG | LATA«<S> data sutput; not effected by analeg input.
HLVDINC2OUT 1 IN TYL |POATA<E> date input; disablad when analog Input enabled.
AN4 1 iN ANA | AD input channal 4. Dalaul configuration on POR.
S8 1 N TTL | Slaveaclect Input far SSP {MSEP moduls).
HLVDIN 1 IN ANA | High'Low-Voitage Detect extamal trip point input.
C20UT o ouT DIG | Comparator 2 output; takes priority over port data.
OSCR/CLKOY QsC2 x ouT ANA Main oscillator feedback output connecton (alf XT and HS maodes).
RA8 CLKC x® ouT DIG | System cycla deck cutput (FOSC/4); available in EC, ECPLL and
INTCKOQ modes.
RAE 0 ouT DIG  |LATA<E> data output. Available only In ECHO, ECPIO and INTIO
mades; otherwise, reads as 'o’,
1 iN TTL |PCATA<8> data Input. Available anly (n ECIO, ECPIO and INTIO
modes; othermiss, reads aa "o’

A19199 2.6 LANIIIWAZIBIAYBY PORTA /O

Legend: OUT = Output, IN = Input, ANA = Analog Signal, DIG = Digital Output, ST =

Schmitt Buffer Input, TTL = TTL Buffer Input, x -= Don't carc (TRIS bit does not

affect port direction or is overridden for this option)
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Rasel

Name Bit7 Bit & BitS BIt4 Bit 3 Bit 2 Bit 1 Bit0 | Vnlues

on page
PORTA — RAsM RAS RA4 RA3 RA2 RAI RAD 64
LATA o~ | LATASY [ LATAS | LATA4 | LATAS | LATAZ | LATAI LATAQ 54
TRISA T — | TRISAs| TRISAS | TRISA4 | TRISA3 | TRISA2 | TRISA1 | TRISAD B4
ADCONT ™ — VCFG1 | VCFGO | PCFG3 | PCFG2 | PCFG1Y | PCFGO 52
CMCON C20UT | C1OUT | C2INV | CilNV cis CM2 cM1 CMo 53
CVACON CVREN | CVROE | CGVRR | CVASS | CVR3 | ¢vR2 | CVRt | CVAD £3
UCON —_ PPERST | SE0 | PKTDIS | USBEN |RESUME [SUSPND | - 33

o o fd o o fw s
A1519N 2.7 mswﬁqﬂsﬂmﬂamﬁuwuﬁﬂuwm A
o o (=} a‘é 1 [ o P-4 I o
frefuteglnm: — = Tifignsefaaszemldn o'uoz luadiiidnues I l¥luwoin

Note 1: RA6 and its associated lateh and data direction bits arc enabled as I/0 pins bascd on

oscillator configuration; otherwise, they are read as *0°,

PORTB, TRISB itaz LATB Register
1 ¥

PORTB il 8-bit 11]u Port 2 fiAM13 TRISB fia Register ifayalavmia n13dam TRISB

- 1 azvI¥uwes PORTB 151y Input iazn15ABed bit 48 TRISB bit (= 0) 13114 PORTB
]

mnmuﬂu Output

Data Latch register (LATB) Ao N3 t'fd%‘f)ljuﬁulﬂ‘ﬁ memory N1311191UUDY Read-modify-
write Y99 LATB 920 1uaziiuun1v84 Output Ngnuasd iy PORTB
uAazYyIved PORTB i pull-up moluoeus bit Anduguuuumsieuinila can pull-up

Vavua ARemsiau Taensinfesia RBPU INTCON2<7>) weak pull-up is 32gnila 1Ay

¥V

daTudAiiovivas Port gnsmualfifiumiau ouput Tae pull-up 92 Tihanudle Power-on
Reset
4 47984 PORTB (RBT:RB4) Tdnumzinniziilu interrupt on-changelifivan il

3 o -1 o a 1
Tasaardradu Input Aewnsodr e inerrupt 18 usu1las) u RB7:RB4 14 Outpur Avzgn
HUNBBNYIN interrupt on-change U MTunBvuunu TasundignnlFouBouiudeyaiio
= 3 g o A ¥ o M
fiw ORed 119 200Y 1o 14iNA RB Port Change Interrupt #1238 with Flag bit,

RBIF (INTCON<0>)



Pin Functien S:n:: o VO | VO Type Description
RBO/AN1Z/ RBO 0 OouT DIG | LATB<O> data output; not affected by analog input.
Al 1 IN | TTL !PORTB«O> data input; woak pull-up when RBPU bit is cleared.
Disabled when analog inpul enabled.("
AN12 1 IN ANA | AD input channel 1217
INTO 1 IN ST [External internupt 0 input.
FLTO 1 IN ST Enhanced PWM Fault input (ECCPY medule); enabled in software.
sDi 1 IN ST SPl data input (MSSP module).
SDA 1 out DIG  |I1°C™ dala output {MSSP moduls); takas priority over port data.
1 IN | PC/SMB | 12C dala input (MSSP modula); input type depends on madule setting.
RBY/ANIY RBN1 [} ouT DIG LATB<1> data output; not affacted by analog input.
‘S'gL”SCW 1 IN TIL | PORTB<!> data input; weak pull-up when RBPU bit is cleared.
Disabled when analog input enablad./¥
AN10 1 IN ANA | A/D input channel 10.(")
INT1 1 IN ST External interrupd 1 input.
SCK 0 ouT DIG | 5Pl clock output {MSSP module); takes priority over pont dala,
1 IN ST SPI clock input (MSSP modulae).
scL a ouT DIG  |12C clock output {MSSP module); takes priority over port data.
1 IN | FCrsmB [1%G clock input {MSSP module); input type depends on module sefting.
RB2/ANS/ R82 0 ouT DIG | LATB«<2> data output; not atfected by analog Input.
INTZAVMO 1 IN | TIL |PORTB«2>data Input; weak puil-up when RBPU bit is cleared.
Disabled when analog input enabled.i¥
ANg 1 IN ANA | A/D input channel 8.0V
INT2 1 IN 8T External inferrupt 2 input.
VMO 0 QuT DIa External USB transceiver VMO data output.
RBVANGY RB3 9 ouT DIG  |LATB<3> dafa output; not affecied by analog inpui.
CePavPo 1 IN TIL |PORTB<3» data input; weak pull-up when RBPU bit is cleared.
Disabled when analog inpul enabled.(
ANS 1 IN ANA | A/D input channel 6.1
ccpaid) 0 ouT DiG | CCP2 Compare and PWM oulpul.
1 IN 5T CCP2Z Capturs inpul.
. VPO ] ouT DIG External USB transceive: VPO data output.
RB4:ANI1/ | RB4 il our DIG | LATB<d> dala output; nct allected by analng input.
KBINCSSPP 1 IN TIL | PORTB<4> data input; weak pull-up whan RBPU bit is clearsd,
Disablad when analog Input enabled.t
AN1 1 IN ANA | A/D input channel 1141
KBID 1 IN TTL | Interrupt-on-pin change.
CSSPPM o ouT DIG | SPP chip selucl control aulpul.
RBS/XBI1/ ABS 0 ouT DIG LATB«<5x4 data output.
RB6KBIZ/ RBE a ouT DIG LATB«6> dala output.
FGC 1 IN TTL | PORTB<6E> data inpul; weak pull-up when RBPU bit in cleared.
KBiI2 1 IN TTL | Interrupt-on-pin change.
| PGC X IN ST Senal execution (ICSP™) clock input for ICSP and ICD opermimn.m
RB7/KBIY/ RB?7 0 ourt DIG LATB«<7> data outpul.
PGD 1 IN TTL | PORTB<7> data input; weak pull-up when BBPU bit is cleared.
KBI3 1 iN TTL | Interrupt-on-pin change.
PGD x ouT DiG Serial exacution data output for ICSP and ICD operation. (¥
X I_N_ L 8T Senal exaculion data inpyl_‘lor ICSP and ICD opa(gligr_:.m B

A3 eH 2.7 a1 aglivmaes i

o o
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HAUTNUWDI A
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Set port direction
Port B = out
Port A = A/D input

Init graphic LCD

e

ugs

Capture signal
Plot graph
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