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ABSTRACT

This thesis presents implemented procedures for Graphic User Interface for leamning
microcontroller using Visual Basic program, and electronics box. Choosing the command from
Visual Basic program will show the display on the electronic box. So user can control the
command though this program.

The first process of this project limuts the results in this program. Then electronics circuit 1s
studied and designed for the limited program of leaming microcontroller. There are LED, 7-
Segment and Keypads. Visual C++and Visual Basic language is used for program the operation
and transfer to CPW for writing the information for the result in electronic circuit. Then, the result
1s showed on the electronic box. Finally, the conclusion from this experiments show that

Microcontroller help’s iearning can control in whatever input. The errors from the results are less.
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2.1 1oNa13gHaN 1519911 PIC16F877

PDIP
MCLRNVPP — [ 1 N 40 [ =—= RB7/PGD
RAG/AND =—e[] 2 A9 [ «—a RB&PGC
RA1ZANT -—=[1]3 38 [J=— RBS
RAZ/ANZ/VREF- w— [ 4 37 []+— RB4
RAJANINREF+ =-—a [ & 36 [] =—a RBIPGM
RAAITOCK! w—e [ 6 35 [] =—e RB2
RAS/AN4/SS =[] 7 < M= R8
REQ/RD/ANS =[] 8 =  33[]=—= RBOANT
RE1ANFUANG =—[] 9 D p[e—vo
RE2CSIANT =—e ] 10 .': 3] -—vss
VDD ——a [ 11 & w0~ romrser
V55— [ 12 [ {+] 29 [1 -=— RD6/PSPS
OSC1/CLKIN —=[] 13 6 28 [ ==—e RD5/PSPS
OSC2CLKOUT «——[] 14 0—_ 27 ] =—e RD4IPSP4
RCOT10SOTICKI -—a [] 15 26 [J == RCTRXDT
RC1T10SIICCP2 w—e[1 16 25 [] =—e RCBTXICK
RCAUCCP1 w—[117 24 |1 -— RCH/SDO
RCYSCKISCL =—a[] 18 23 [] =—e RC4/SDIISDA
RDO/PSPO «—[] 19 22 [ -+—e RDIPSP3
RO1PSP1 =— [] 20 21 [] =—= RD2IPSP2
Key Features
PiCmicro™ Mid-Range Reference PIC16F873 PIC16F874 PIC16F876 PIC16F877
Manual (D$33023})
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
(14-bit words) &R g 8K 8K
Data Memory (bytes) 192 192 368 368
EEPROM Data Memory 128 128 256 256
Interrupts 13 14 13 14
/O 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 3
Capture/Compare/PWM Modules 2 2 2 2
Serial Communications MSSP, USART | MSSP USART | MSSP USART | MSSP, USART
Parallel Communications —_ PSP —_ PSP
10-bit Analog-to-Digital Module 5 input channels | 8 input channels | 5 input channels | 8 input channels
Instruction Set 35 instructions 35 instructions 35 Instructions 35 instructions




TABLE 1-2; PIC16F874 AND PIC16F877 PINOUT DESCRIPTION
DIP } PLCC | QFP | vO® Buffer "
Pin Name Pink | Pin# Pin# | Type Type Description
OSCI/CLKIN 13 14 30 I STICMOSH | Oscillator erystal inputfexternal clock source input.
O3CUCLKOUT 14 15 n 8] — Gscillator crystal output. Connects to crystal or resonator
in crystal cscillator mode. In RC mode, OSC2 pn outputs
CLKOUT which has 1/4 the frequency of OSC1, and
denotes the instruction cycle rate.
MCLRAPR 1 2 13 1P ST Master Clear (Reset) input or programming voltage mput.
This pin is an active low RESET to the device.
PORTA 15 a bi-directional UO port.
RAQ/AND 2 3 19 [I{e] TTL RAOQ can also be analog mputd.
RATIANA 3 4 20 [l1e] TTL RA1 can also be analog input?.
RAZIAN2IVREF- 4 5 21 1ro TTL RA2 can also be analog input2 or negative
analog reference volage.
RAJANI/VReEF+ 5 6 22 o] TTL RA3J can also be analeg nput3 or posriive
anaiog reference vollage.
RAATOCKI (] 7 23 #0 ST RA4 can also be the clock input to the TimerC timer/
counter. Qutput is open drain type.
RAS5ISSIANS 7 8 24 %] TTL RAS can a'so be analog inputd or the slave select for
the synchronous senal port.
PORTB is a bi-directonal VO port. PORTB can be soft-
wate programmed for intemal weak puil-up on all inputs.
RBO/INT kki 36 ] ¥0 TTLSTH RBY can also be the extemal interrupt pin.
RB1 34 37 9 ¥0 TTL
RB2 35 38 10 jile} TTL
REBAPGM 36 39 1 [He] TTL RB3 can also be the low voltage progrRamming input.
RB4 37 41 14 0 T Interrupt-on-change pin.
RB5 38 42 15 ‘0 TTL Interrupt-on-change pin.
RB&/PGC 39 43 16 ¥0 TTLST interrupt-on-change pin or In-Circurt Debugger pin.
Serial programming clack.
RB7:PGD 40 44 17 $o | TTLsTR {ntermupt-on-change pin or In-Circuit Debugger pin.
Serial programming data.
Legend: = wnput O = output JO = inputioutput P = power
— = Not used TTL = TTL input ST = Schmitt Tngger input

Note 1: This buffer 1s a Schmitt Trigger mput when configured as an external interupt.
2: This buffer is a Schmitt Trigger nput when used in Serial Programming mode.
3: This buffer is a Schmitt Trigger input when configured as general purpose 'O and a TTL input when used in the Paraltel
Slave Port mode (for interfacing 10 a microprocessor bus).
4: This buffer is a Schmitt Trgger input when configured in RC oscillator mode and a CMOS input otherwise.
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TABLE 1-2:  PIC16F874 AND PIC16F877 PINOUT DESCRIPTION {CONTINUED}

. DIP | PLCC | QFP | IOP Buffer o
Pin Name Pins Pint Pin | Type Type Description
PORTC is a bidirectiona’ I/0 port.
RCOTIOSQITICKI | 15 16 2 [frel 5T RCO can also he the Timer1 osciliater output or a
Timer1 ¢.ock :npui.
RCHT1OSUYCTP2 1€ 3 78] ST RC1 can aiso be the Timer1 osclialor input or
Capture? input/Compare2 cutput/ P¥viM2 outout.
RC2CCPY 17 19 36 O ST RC3 can also be the Capture! input'Comeare1
OUpUYPAM T output.
RCSCK/SCL 18 20 37 18] ST RC3 can also be the synchronous serfial clock input
output for both SPI and *C modes.
RC4SOISCA 23 25 42 lie} ST RC4 can alsc be the SP1 Data In (SPt mods) or
data 110 (RC mode).
RCYSDO 24 26 43 10 5T RCS can also be the SPI Data Out (SPI mode).
RCBTXICK 25 27 44 [F1e] ST RCE can also be the USART Asynchronous Transmit
or Synchronous Clock,
RCZIRXDT 26 29 1 l1e] ST RC7 can also be the USART Asynchronous Receive
or Synchronous Data.
PORTD is a bi-directicnal IO port or parallei slave port
when interfacing to a microprocessor bus.
RDI/PSPO 19 21 33 he] STTTLI™
RD1/PSP1 20 beatd 39 Vo STATLS
RD2/PSP2 21 22 40 Ho STTTL®
RDMPSP3 22 24 41 vo STATLW
RD4PSP4 27 30 2 o STTTLR
RD5/PSPS 28 31 3 ] STTL®
RDG/PSPS 29 az 4 11O STTLR
RD7/PSP7 30 33 5 fje] STTTLE
PORTE is a bi-directiona! YO port.
REORDVANS 8 @ o5 10 STATLR RED can aiso be read control for the para.lel siave
port, of analog iNgutd.
RE1AVRIANG g 10 2% wo | sTaTL® RE1 can also be write control for the paratel slave
port, or analog inpud.
REZTSIANT 10 " 27 o STTTL™ RE2 can also be select controf for the parallel slave
port, or analog input?.
V55 1231 1334 6,28 F —_ Ground reference for logic and ¥C pins.
WID 11,32 1235 7.26 F —_ Positve supply for logie and IO pins.
NC —_ 1,17.28. | 12,13, —_ These pins are not internafty connected. These pins
40 3334 shouid be left unconnected.
Legend. | =input O = output LD = indut/output P = power
— = Not used TTL = TTL input ST = Schmitt Trigger :nput

Note 1: This buffer is a Schmitt Trigger input when configured as an extema: interupt.
2: This buffer is a Schimitt Trigger input when used in Serial Progranmming mode.
3: This buffer is a Schimitt Trigger input when configured as genenal purpose /0 and a TTL input when used in the Parafle/
Slave Port mode {for interfacing to a microprocessor bus).
4: Thus buffer is a Schimitt Trigger mput when configuredt in RC osciiator mode and a CMOS input ctherwise.
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