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MPLAB IDE v8.88 (a5 il AN)
MPASM , MPLINK , MPLIB

MPLAB C18 v3.41 (jZE%TH}iZ[K)

m {H AR T E

> MPLAB ICD 3 =, PICKit 3
» Microchip APP001 Workshop Board (PIC18F4520 inside)

= .
. BETH
> MPLAB C18 User’s Guide

> MPLAB® C18 C Compiler Getting Started
» PIC18F4520 Data Sheet
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= Microchip &4

IRIEFAE
s AESEIN

A7 R/ v A

(MPLAB C,

Hi-TECH C, etc.),

TR

(PICkit3, ICD3,
Real ICE, etc..) o

4 Lakl Hewiel() - MFLAH IDE v8 80
Tk EBlit Yaw Prient Debegmer Progneser Tock Coalipme Wisdow [l
Reease "D B B0 & SEB Cheeksum: [xeabe

D& SR SN P

Buld | Wersion Control | Findin Fies | FICki 2.
D001 2 Eive Enerete Lt DemaoiLabidl Bic

MPLAB IDE 1\

LMD DemoALabl Demo ¢

timer.h
adc.h
“"RPFOZE-3

{ Monitor ,I0 o

we active-high output
_FDSCSELY FNOSC_FRC & IESO_OFF )f
_Fosc( POSCMD_HS & OSCIOFNC_OFF & IOLIWAY_OFF & FCKSM_CSECM
_FICD( ICS_PGD1 & JTAGEN_OFF ):

_FWDT{ WDTROST PS32768 & WOTFRE_FR128 & WINDIS_OFF & FWDTEN

_FPOR{ FPWRT_PWR1ZE & LPOL_ON & HPOL_ON & ALTI2C_OFF & PWMP

#define SystemFreguency 40000000L
#define TimerlTick SystemFrequency
#define TimerlTogglesPerSec 10

TimerlTogg

const unsigned char LOMStringl "dEPTCIIFIRKMCRBO4";
const unsigned char LCMString2| "AD:";
unsigned int VRlValue 0z

de nees e Lo, Col |

L ESABRIRE, B2 R 8-Bits,
16-Bits & 32-BitsBIMCU. FREHMMCUERAEB+H

\
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#  blink - MPLAB IDE vB.10 - blink.mcw

File Edit “iew Project Debugger Programmer Tools Configure  Window  Help
= | ek g Checksum: 0x{7d — s
J O = E ! .X: En n ! @ W ? | J W = e — Ml Disassembly Listing | ”D X|
M B SER / Deripherals 2B — s e

P —— crochip 3Z _bit_solucionshstarter kit labshlabZ blink'k ~

J [ | A A

N B Memory
- plinkmew [

blink.mcp 00000000 FRERRRRF RERRRRRE RRRRRRERER RERRFRREE REFRERH
Bl o s Q0000010 RRRRRRERE RRERRERRRE RERRRRRR RERRRRRR RERRRH
7 ; 0o000_o0zo ERRERRERE
- =] blink.c 00000030
[0 Header Files 0000_0040
~..[[3 obiect Files 0o00_oos0 v0, 0xbtes
D Liki by Files Qooo_0oeo zero, 24576 (v0)
0000 0070 LATE = 0;
[ in = Tui 0, Dxb£88
B Memory Usage Gauge G Z=rQ=d808 v}
while(l) {
forii = 0; i < OxFFFF; i++); ——
= zera,0is8)
1xr w0, 0(=8)
ori vl, zero Oxfffe
s1ltu w0, wl vl
bne v, =ero,0x3d0000&80
nop
1w w0, 0(=s8)
addiu wO, w0, 1
i = wil,0i=8)
Frogram bdemony Drata Memory ! 7 beqg zero,zero,0x2d00003S
Tatal: 134140 Total: 32768 LR Ao0n nop
- - $#RF FRERRRRRFR RRRRRRRF RERRRRERF RRRRRFRF RRRERRRER LATAINV = OxFF;
BE 00000160 RERRRRRERE RRRERRRER ERRRRERRR RRERRRRR FERRRRRRRRE RRERERER SCOZEFSE  lui wl, Oxb£88
0000_0170 RRRRRRRE RERRRERR RRERRRER RRRRERRR RRERRERR RRERRERRR £20=0080 Saddiu vi-acre. 259
0000 0180 RRRRERRE RRRRRRRR RRRERRRR RRRERRERR RRRRERRE RRRRERRR Aligeolzl, om Hoecioclivi)
b 1000FFF1 beq Zero,Zero, 0x2d000034

oooo_o0120 RRRRRRRER RERRRRRR ERREERRF RERRRERE RERREERR ERRRERERE 00000000 oD

Oo0o0_0140 RRRRRRRE ERERRRERR ERRREREE RERRRERE ERERRRERRR ERRREEERE b
0o0o0_01EO0 RRRRRERR RERRRRRER ERREEREEF RERRRRRE RERRRRRR ERRRRERRRE 3
oooo_01co RERERERRRE ERERRREERR FEREEREE RERRRERE ERERREERR ERRREERE

oooo od o OOOOOOOD DODOOnOon OODOOODT OOOOOhOoD OODOOODD DOOOOODD

Data'iew | Code View |

Brold_ JuzU L LED EF R u N

TwFRFRFTRF

REAL ICE

MPLAE REAL ICE PIC3ZM=360F5121 pc:0
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MPLAB®

MPLAB C and
Hitech-C
Compilers

Compilers,

RTOS, Proteus
SW Tools SPICE
Version MATLAB
Control

iR|EEED S

Integrated Development Environment

Source Level Project

MPLAB PM3
Emulators and
Debuggers

Production, gang,
hobbyist

Programmers

Third Party

Application
Segment

Data
Monitor
& Control
Interface

RTOS
Viewer

PC Lint

Many
others
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Integrated
Development
Environment

Programmer Target
Debugger Hardware

MPLAB®
REAL ICE

MPLAB® IDE MPLAB REAL ICE™ Explorer 16
C Compiler In-Circuit Emulator PICDEM™ 2 Plus
Assembler MPLAB ICD 3 Your Hardware...

PICkit™ 3
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| PICkit.TIVI 3 Programmer/Debugge“r

Low Cost Development Tool
USB (Full speed)

Built-in over-voltage/short
circuit monitor

GRS IASEUEE
2 2.0t0 6.0V THEBE

t 512K byte flash HJE

=L

=7 VAR E >
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Medial Cost with High Performance Tool
USB (Full/High Speed)

Built-in over-voltage/short circuit monitor
Firmware upgradeable
Supports 2.0v to 5.5v

Ciinnnrte miiltinle MPULAB
\JUPPUI UJ IIIUILIPI\.’

breakpoints and 1ICD 3

stopwatch &

MICROCHIP
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MPLAB® REAL ICE™

In-Circiiit Emiuilatar
| I | NI \OUUATU LI TITUUILIUCALU I
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m USB (Full/High Speed)
m Built-in over-voltage/short circuit monitor
m Firmware upgradeable
m Supports 2.0v to 5.5v
m Instrumented Trace

| I'(Udl IIIIIU VVGllblI

m 8 Logic Probe Ins/Outs
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Feature
USB Speed
Power to Target

HW Breakpoints

SW Breakpoints
& Stopwatch

Trace
Data Capture
Logic Probe / Trigger

PICkit™ 3

- R ERFETIRE LR

ICD3
Full / High

e | AECE]
- REAL ICE
i

L) runcom skt
| “mésotes

REAL ICE™
Full / High

v

v

v
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Pass Count & #E&2ErEL 3XE
s THF SR = IHAE
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ICD3 ¥;
C18F4520 bR SEHF
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= ICD3 g{5H 18F4520 RERVERNZEM (EREREAEH)
» (ERMESUEREVENE - FREMPITHRERERIRESREE

s FEXECIERS K EEPROM WARE » TEERSENEEF A EEIEH » 4
EEHFELIEE Device BYTEEHT

s ICD3 AR B B TIRE

m |ICD3 A~ #% SLEEP IfjgE

= ICD3 1EhreEHYERE A SERE) Watch-Dog Timer

= ICD3 H#(TEEERTIRERT - EEPROM FYREF#FRR (Default)
m RB6 & RB7 45 ICD kg H

m MCLR pin &3 13V BYEER (thru a 1kohm resistor)

W
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s APP001 8-Bits MCU iz A BBk
i AR 40-Pins DIPE#KPIC16F/PIC18FR&FIMCU,

s APPOOLESREAFZEE:
25 H LCD Module * 1, LED * 8, Switch * 2, RS2328ERS485
EERE, CAN BERE, 12C/SP| EEPROM
Digital Temperature Sensor
VR, 7 B3 ZE

Analog Temperature Sensor, ‘e
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s APP020 Plus 16-Bits MCUZR 5| Bk ik

s APP020 Plus BAPPO20MY IhBEIEFERR A , BR T R B RAAPP020
WFrETheES. , BN L T SPI, 12C B CAN Bus B [E B,

s APP020REZA dsPIC30F4011 ﬂ?' Fr2 MERiR, It MERR ATHE
EE‘EEH%EWH’J%VEEH% EHhE ,.\F%F%#kﬁ&ﬁﬁﬂ.,ﬁ%o
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s APP026-3 64-Pins TQFP MCU Eﬁiiiﬁﬂﬁ
APP026-3RX & 64-Pins TQFP MCU FraRETHYZ A B M ERAR .

HEMSENEMERET , BMBIRR T D BUERE , MEIR, ICSP &
%LA&%*BE&%ELAEEEJﬁ%

HBSR P ERE e b, FECASRBEREALBRER,

THREAETROWEERTURRY MCU R T,




Tt “Taiwan APP Series

. — APP16392
Regional Training 1 ALAVJa

Centers

s APP1632 16/32-Bits MCU iz A& BBt 2H A16/32-Bits MCU
Fﬁ:ﬁ%ﬁ%%ﬁﬁﬁ , AIfE A I B A E 1T — IRMCURY R B LA B,
USB E“’:’ o

s HEZRDM240001 Explorer 16 Development Board B4R |

36N EExplorer 16PIR BERYUSB Connector A& Secondary

MCURI X (ZEPIC18FJ Series, HEEMMCU) , ATETE
MCURY B REE
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s NEMERERIERS @ EESZERIF - 10-bit A/D E#aes
> PPCORERIERS(TCT74A) » &iTim R E g zs (TC1047A)
> 4.096V 2EHEE (MCP1541)

n  SYEES
> SPI - 12C » RS-232 » RS-485 » CAN - ICD

o /;='\ )_E:) l:"- %j_ﬁl{q:

» 2x16 LCD Module - 8 {##i~fY LED » PWM ZZEEH~ LED
> 12C EEPROM > SPI EEPROM > Nz EEPROM
> W {ETZTERARE 0 PWME GRS, > 181828

n PREER
> 16MHz / 32768Hz HELGAS - AMHz JRi5%
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PWM Drive
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Thermal Sensor 1 — Analog Out

Fan Monitor

Thermal Sensor 2 — I12C Display Panel
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RS-232 Interface -
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BN E L RERS - IWAURHANLEAE LCD ke VT-100 &%tk
User H[ZE45 VT-100 & mtSHy SR8 2Ra Eim s ~ ax (RO Ry ZERRE
WAFEA Ry EEPROM

User B]7E% VT-100 & tEHH LSRR B FZE YRR

5%&*%%&%\%}65@%&%*@ 10-bit PWM Hgitt > Higth (Duty) &bE
EEPROM HYEz /& ~ Bx(EOmfEs ﬁ%éﬁ@ﬁuﬁﬁxﬁhﬁﬁﬁmfﬁ?’%ﬁtﬂ
Duty HysaHH{E (1% to 99%) » DAIZEHIEEE R H B 2E

mEEHRLRGA RS gRAEZRHARNERRE
- BRI 98% - MAEHE

SRR A ARG 75% - 97% - B
SRR 1% - 74% -~ BPAE

vV VYV VY

R 1% - Eel R
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s A5 |9EET{ERP) MPLAB C18

> MPLAB C18 v3.41 {7 Lite (E585ER)
Rt e v N e (T EESE S

> Lite R AN gmaEis H {8 PIC18F i1y

B OEEIE S N
Extended Instruction Set (¥gEA1+5
A B2
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-O0: default, easy debug, no opt.
-O1: good to debug optimized code
-O2: make code faster, not smaller
-Os: speed + size, try no bigger
-O3: faster code, much bigger size
Procedural Abstraction
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MPLAB C18 ##fit

p

: :.

=

N

RHIRT
5 TEEDRHALF]

il ¥ JT B (Bits) 8 & [§ (Range)
void N/A N/A

char 8 -128 ~ +127

unsigned char 8 0~ 255

int (2 short) 16 - 32,768 ~ 32,767

unsigned int 16 0 ~ 65,535

short long 24 - 8,388,608 ~ 8.388.607

unsigned short long 24 0~16,777,215

long 32 -2,147,483,648 ~ 2,147,483,647
unsigned long 32 0~ 4,294,967,295

float 32 1.7549435e-38 ~ 6.80564693e+38
double 32 1.7549435e-38 ~ 6.80564693e+38
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n R “ENMEREEEAAET 1R
n EEREBERL T GNES !

#pragma idata test=0x0200
long Var = 0OXAABBCCDD;

> Jll Var SEEFR ISR ER B4 T

_ RAM 0x200 0x201 0x202 0x203
Address
Content OxDD OxCC OxBB OxAA

= {¥F MPLAB IDE Y “"Watch” Thgen]BRagE kYL HEIE
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AR d FRELIER RN (Default)
¥ 12 % Project S:EJ:E 71 MPLAB C18 ¥4 % 3 :x Memory Model
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const rom far char LCD_MSGI1][ |=*PIC18F4520",

216-Bitz at ® 3§ B 5 24-bitizat 5 B~
T AR

¥z 3 7 RY)
Int AD_Read;

I

|
near int AD_Read,;
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EIRB R N T E &
HYSEERY - AR EEARZA
HEMNRFIEIAE -

IR R ZARAE A [FIHY R
AEIAE[E -
fiE FRFBR4ETFAE > AR TES
HRIRFHK ©

IR (—)

=i 8] (local , auto)

Void main(void)

{

unsigned char 1=0;
1++;

func(Q;
+

/* function call */
void func(void)

{

unsigned char 1=0;




R ()

" Centers ] &% (Global)
- /A\ Zﬁ%ﬁ%ﬁ@lﬂuf’l\ﬁ’ﬂi&ﬁ ext?rn un§igned char KeyData

unsigned int ADResult;

mE o ERGESEEGEY
. AEREHNOKRGTER

iIT (KeyData == 0x80)

lan ol 54 { _
TRISCbits.TRISC2=0;
. EEERRPE AL TR ConvertA0CO;
while(BusyADC(Q));
BEINS ST » v ADResult= ReadADCQ):
SetDCPWM1(ADResult):
extern ZRiZERK 1 © (ADResult)
else
n NS E i EEKIBEEE TRISCbits.TRISC2=1 :

_ = S ~ i i|i ilIlIIIlIIIII
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R ()

B E (Static)

E?r“% N

Void main (void)

n BRI HES S {
B RRETEREPIED unsigned char 1:
(B4 R R for (ii<103i++)

B AddOne( );
BATEERIMIBR(PRE T 2R) }
- %‘aﬁ?ﬁ%ﬁ&ﬂ’ﬂﬁﬁﬁﬁ’:\ﬁﬁﬂ’ﬂ /*** AddOne Function ***/
gﬂ'ﬁ%ﬁﬁ[ii void AddOne(void)
" ﬁ%@ﬁﬁ%ﬁﬁ?ﬂ# ’ J::j/_( ¢ static unsigned char
(R S & (5 o s

}




MICROCHIP e

e HEEMEEE (Volatile)

SN EA —EEZKHERR
& > BEIAR G T HITERES
FERZETNECE

R BRE AT ETEAyE
B & {9k Fes FRlER 25
p18f4520.h) :

e TMRO, TMRI ..

e PC,PCL..

e EEDATA, ADCONO ...

e PORTA, PORTB ..

IR (1)

Unsigned char Xx,vy,;
volatile unsigned char TMRO;

x=55;
y=X,

TMRO=0x00;

The compiler must read TMRO
and can’t use the 0Ox00 in 1ts
temporary variable since TMRO
Increments with execution
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Centers Eﬂ % [J(Typedef)

= Typedef AHZEIEHCHY
iyl
= FERYHAY:
o fEEEI IR
o FERENEXTH
o JEk/VIFIRTEFHE

typedef unsigned char Byte;
typedef unsigned int Word;

void main(void)

{
Word j[10];
Byte 1;

for (i=0;i<10;i++)
JLi] = (Word)i;
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n VR E S EE R R E R E AN ARE

m UserHETHIRREEFTE

n FEAEAREBERT » RS SEER—E xxx.h
FIREZEZEFEFEL include #ZK

A RRRE SRR > B EAEF A ERY 2727
> BAZEUEA R A 22U - 3 H @ TE link 5 22 AE #5550
> BRI ARSI U BT B ARt E

s ZH #include » v DIEERERE VR SRV H BEA HYRRT

_
oF

5140 : #include <timers.h>
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s MPLINK HEZHEEELHE

s FHREEREN R ERLAL
> MHAFIBREETES “#pragma {udata/idata}’zk$5 £ &8
AT RAI\/IEI’]%“M:@ZE

#pragma udata [data-qualifier] [section-name [=address]]
#pragma 1data [data-qualifier] [section-name [=address]]

> MHAFIBEREEES “#pragma udata/idata” R 45 5
TEEE BEHES

#pragma udata/idata




‘.l;;iCRDCHIP | #p rag IO d ata/l d -
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m #pragma udata [data-qualifier] [section-name [= addr]]
> #pragma udata section-name €% DU E SHVEEER:
EMMIEZE - EEEEFES "#pragma udata” ] 217 R 2k
» udata : JEEYVIRERVER (1data GHREREE )
> [data-qualifier] : 88 E I &
v “access” ==> ZfJE{£ ACCESS Bank Ay RAM (0x00-0x7F) 4
v 77 ==> ZHEFEIE ACCESS Bank (GPR)

OPtion . [section-name [= addr]] : SEUREHILHF

Option

v F5Esection-name : $#HE Linker 1y E 4L 7liFE N Y section-name >
T E SR HE 2R

v RFg7Esection-name : Linker 5 8Z4HE - 85/ F unprotected &

v = addr :5aH]EFEEZ section-name HY SR L




e #pragma udata 54 (#&f])
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#pragma udata access AccessSection
near unsigned char Temp_ Code[4] \ HEL T Z B8R AE Access Bank
near unsigned char Rec Data; 4 > FHLinker B T2 HRALHE

near unsigned char PWM_Duty;
near unsigned char On_Flag;

#pragma udata abc=0x100
unsigned char
unsigned char
unsigned char
unsigned char

HEHU TN ZBRRAEGPRY
fir ik R0x 10013 5

=h D [y —

#pragma udata test «—

unsigned char EE Write Data; FED T 2~ SENIEGPRE » FHLinker &47
unsigned char EE_Addr; ZEHEALHE > X section name B 5 AIFEER S
uns!gned char Send UR; W 2ZZHEAFE Bank 2 BYfirhk

unsigned char Err; SECTION NAME=test RAM=gpr2

#pragma udata
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Name

Temp_Code

Rec_Data
PWM_Duty
On_Flag

USART_Status

- hl

D

f

EE Write Data

EE_Addr
Send_UR

Err

PORTAbits

0x000000
0x000004
0x000005
0x000006
0x000093
0x000100
0x000101
0x000102
0x000103
0x000200
0x000201
0x000202
0x000203
0x000f80

AY
i % "
-

Address

Location
data extern
data extern
data extern
data extern
data extern
data extern
data extern
data extern
data extern
data extern
data extern
data extern
data extern
data extern

PRz

E (Eapl)

Y TN

Storage File

D:\WORKSH~1\402\TEST\TEST1.C
D:\WORKSH~1\402\TEST\TEST1.C
D:\WORKSH~1\402\TEST\TEST1.C
D:\WORKSH~1\402\TEST\TEST1.C
- -\pmc\USART\18Cxx\USARTD.C
D:\WORKSH~1\402\TEST\TEST1.
D:\WORKSH~1\402\TEST\TESTL1.
D:\WORKSH~1\402\TEST\TEST1.
D:\WORKSH~1\402\TEST\TEST1.
D:\WORKSH~1\402\TEST\TESTL1.
D:\WORKSH~1\402\TEST\TEST1.
D:\WORKSH~1\402\TEST\TESTL1.
D:\WORKSH~1\402\TEST\TEST1.C
C:\MCC18\SRC\PROC\p18c452._asm

O O O O O O O
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s FIHBIEREIES “#pragmaromdata” 2K+5
T BERE ROM HYELIRARE
#pragma romdata [section-name [=address]]
> —RCE FNEEABER - 0 1 ERER - BURHY
FEER - BEIER...F

s FARTEREI S “#pragma romdata”sR4E 5

e L EIEE

#pragma romdata

e e e, e




o #pragma romdata (Zf])
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#pragma romdata RomDataSpace=0x400 // 5 romdata #LEArHEE 0x400

rom unsigned char Arrayl[]= {0x0F,0xOE,0x0D,0x0C,0x0B,0x0A,0x09,0x08,
0Ox07,0x06,0x05,0x04,0x03,0x02,0x01,0x00};

#pragma romdata // 1B R—f% romdata section

unsigned char Count;
unsigned char Array2[20]; // EEFEYIEE

void main(void)

{
Count = 0Ox00;
while(Arrayl(Count++)) // WEFjr =0x00 ?
{
Array2[Count] = Arrayl[Count]; // /& ROM [E%|ERIEFEA RAM FEFIH
+
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Section
.cinit
.code PRAGMA.o
.romdata PRAGMA.o
.1data_PRAGMA.o 1
RomDataSpace
.tmpdata
-udata_PRAGMA.o
. 1data_PRAGMA.o
.stack
SFR_UNBANKEDO
SFR_UNBANKED1

#pragma romdata (

Forcn

Section Info

Type
romdata
code
romdata
romdata
romdata
udata
udata
1data
udata
udata
udata

Address

0x00002a
0x000038
0x0000a6
0x0000a8
0x000400
0x000000
0x000080
0x000080
0x000500
0x000f80
0x000fab

IB-BFEALE

Location Size(Bytes)

program
program
program
program
program
data
data
data
data
data
data

0x000002
0x00006e
0x000002
0x000000
0x000010
0x000002
0x000000
0x000000
0x000100
0x000023
0x000055

o
O

[)
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» FIFRTEREE< “#pragma code” JRigERE
£ ROM WL E

#pragma code [section-name [=address]]

v section-namer] DUfEEEER HIUE 1 DATE B i B2 T\ dmeE R HIER
Akt (- - \bin\Ikr\p18f4520 g.1kr)

v WA DUE #E Bk AR T\ WY T AL Ak

s FAHRTEREHETE<S “#pragma code” 3RS R [
—EENE

#pragma code

e e e, e
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. FHRECE TRV TIIRE: 16-bit Program Memory
e Code Protect | Reset Vector |
° WatChdog Tlmel’ High Interrupt Vector
. . Low Interrupt Vector
e Oscillator Options
e Debug Options
P MOre o User Flash

Data EEPROM

CONFIG # % B iz ol 2 FF > &

i AR TN TR 5& = "‘f"‘f{; £ % 3 —} Configurations Registers

(A= ak @ 0x300001 )

Device ID
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R/W-0

R/W-0

R/W-0

R/W-0

R/W-0

FOSC3

FOSC2

FOSC1

FOSCO

R/W-0

R/W-0

R/W-0

R/W-0

R/W-0

bit O

R/W-0

BORV1

BORVO

BOREN1

BORENO

PWRTEN

R/W-0

R/W-0

R/W-0

R/W-0

bit O

R/W-0

WDTPS3

WDTPS2

WDTPS1

WDTPSO

WDTEN

R/W-0

R/W-0

R/W-0

R/W-0

bit O

R/W-0

LPT10SC

PBADEN

CCP2MX

bit O
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#pragma config setting-list

R E AR THAA RS E . Config YA ERIE
hIpPIC18Conf|gSet chm

j Program Files

] microchip Values for the setting list are defined in the
[ | mplabc18 PIC18 Config Set help file.
7 v3.38
fi doc — o
P | ghlpPICISConflgSet.chm
hlpPIC18ConfigSet.chm

= OFF
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E? hlpPIC18ConfigSet

& AT
EwmEs +—8 T—B 58 ZIEMN
RS = B4
© | =iw | @8] PIC18F4520 < | >
(2] PIC18F44J11 ~
FIC18F44.J50 B . - L
Bl BE44K 20 Oscillator Selection bits:
FIC18F4510 03¢ = LP LP oscillator
FIC18F4515 :
PIC18F452 ozc = T KT oscillator
FIC18F4520 0S¢ = HS HS oscillator
FIC18F4523
FIC18F4525 ozC = RO External RC oscillator, CLKO function on RAS
PIC18F4539 : :
P11 8F45ED asC = EC EC oscillator, CLKO function on RAB
E:ggijg? Q32 = ECIOR EC oscillator, port function on RAG
FIC18F4580 03C = HIPLL HS oscillator, PLL enabled (Clock Frequency = 4 x FOSC1)
FIC18F4585 ) :
BIC18F45010 Q30 = RCIOR External RC oscillator, port function on RAG
E:gg:ﬁjgj:ﬂ 03C = INTIOB?Y Internal oscillator block, port function on RAS and RAT
FICT8F45K20 asC = INTIOT Internal oscillator block, CLKO function on RAB, port function on
PIC18F4610 RA7
PIC18F4620 N
FIC18F 4630 Fai - .
ail-Safe Clock Monitor Enable bit:
PIC18F4682
FIC18F 4685 FCMEN = OFF |Fail-Safe Clock Monitor disabled
PICT1E8F46011 ) :
PICTBE4E.IED FCMEM = 0OM |Fail-Safe Clock Monitor enabled
o5 I Pt et P et P
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0SC

Oscillator Selection

LP,XT,HS,RC,EC,ECIO6,
HSPLL,RCI106, INTI0O67, INT107

FCMEN

Fail-Safe Clock Monitor Enable

ON, OFF

IESO Inf

‘fernal/External Oscillator Switchov

ON, OFF

PWRT

Power Up Timer Enable

ON, OFF

BOREN

Brown Out Reset Enable

ON,OFF,NOSLP,SBORDIS

BORV

Brown Out Reset Voltage

0,1,2,3

WDT

Watchdog Timer Enable

ON, OFF

WDTPS

Watchdog Timer Postscale Select

1,2,4,8,16,32,64,128,256,512,
1024,2048,4096,8192,16384,32768

MCLRE

MCLR Pin Enable

ON, OFF

LPT10SC |

_ow Power TMR1 Oscillator Enable

ON, OFF

PBADEN

PORTB A/D Input Enable

ON, OFF

CCP2MX

CCP2 Mux

PORTBE ,PORTC

STVREN Ste

ick Overflow/Underflow Reset Ena

ON, OFF

LVP

Single Supply ICSP Enable

ON, OFF

XINST

Extended Instruction Set Enable

ON, OFF

DEBUG

Background Debugger Enable

ON, OFF

CPn Coc¢

Je Protection Enable Block n (n = (

ON, OFF

CPB E

300t Block Code Protection Enable

ON, OFF

WRTNn  Wri

te Protection Enable Block n (n = (

ON, OFF

300t Block Write Protection Enable

ON, OFF
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How to Set Configuration Bits

PIC18F4520 ¥EHHIEIR (Part 2)

nfiguration Register Write Protecti

WRTD

Data EEPROM Write Protection

EBTRn Ta

EBTRB B

bIe Read Protectlon Block n (n= O

n SITREVE EEIEATAT AN E] o R R
m (G T B /EE Watch-Dog Timer E&EA

m (T

JAEME(H A Debug/Release 57 » DL

i) “Debug Bit” (2% E
s hlpPIC18ConfigSet.chm # 7 $¥2FA PIC18F Hy -

> AT

ToE AT B 0 555 MPLAB C18 YA

-HiERLE) Config.

- %ééﬁ%ﬁ#ﬂ’g Data Sheet #E§}" configuration & {7 281y & 1535




_Eﬁﬂ/ | : ——

MICROCHIP o hi_ NS
figuration Bits FVE%E

R AT RN A WA02 g eV A 0 * R
Z_Configuration Bits

#pragma config OSC=INTIO7, WDT=0OFF, BOREN = ON,
BORV =1, LVP=OFF, PBADEN=OFF, XINST = OFF, MCLRE =
ON

:._f’f*h;\" FERFWDT & FEXMPh-LVP» ZEMEF o
MCLRE & g 3% ON »fg* MCLR Pin 3¢k % Reset # it °

> 73 4% C18 &£ * Lite %<& » Extended Instruction Sets #
ier RBEF o




00 O C
OO0000 )
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m 18F45207%5 WA S B o) = Bk

= B i ==> =] & {1 1:0x0008

(RSB S ==> P (=] = {1751 0x0018

HE R EE R R R B (35—, INTO FRAH)
T R ETR A I Y R ETHE (Flag)

B TR ] BB XE Enable ¢ Disable

U—l—l |U+| ID-l-

v V VYV V V V¥V

PEERRSPR ==> fF5 B T A0E 77 205 R

v USART EAHRY TXIF & RCIF % - SAEFEAEREIER Flag
v BB TXIF > B A TXREG

v &K RCIF > 3E{ RCREG
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Shadow HEf{Fzs

m Shadow Register
> Tes PETE TS S S 2R S

n S1ESTHE TR
> W > BSR > STATUS HE/j# AShadow Register
> RETFIE FAST : H Shadow Register B0 {F/H

n BAESTAE R

> W BSR » STATUS ({2 A ~ HUH 7 Al e i

J "m

PHET

> EAYKE - RETFIE 0
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%f/ﬁ_—“—.— .

I TTLL

RHZE IR

PFHHT

LYEdes

® PIC18F By Er=&E77 Bl R 0x0008 K 0x0018
> W& ESMHEE 16 {# bytes HYZE[H]

> FEREEALEE, (£ goto KHEHVEI T 4aTE

EHY ISR (Interrupt Service Routine)

#pragma code hi_vector=0x0008 // z%xEHEr#E AEL
void i1sr_high_code(void)

{
_asm
goto
__endasm
+

#pragma code

Isr_high

ISR

0x000000 (Reset firk)

0x000008 (FEfEE )

0x000018 ({&E 5 ER)

ISR ( &A= )
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R Ak 55 BRI

B AR BEEIES “#pragma interrupt”
KtE € HaL B Ry = (B SorE R BT AR RS R =
(ATfEREE R frat) - RHEEEEHITH
retfie FAST[E]|Z¢

#pragma interrupt func-name save=symbol list
> func-name : B BALE? BIRIF I L

> save = symbol list : &® ®FPRFFS;V ¢ » JFak
%3 %8k (&]; save= FSRO, PRODL)




=B TR E

A AL
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#pragma code hi_vector=0x0008 // =% AEL
void isr_high_code(void)

{
_asm
goto isr_high :}. .
__endasm

+

#pragma code

//************************************************

//* Function: isr_high(void) *
//* - Received a serial data from RS-232 *
//* - Save the received data to Rec Data *

//************************************************
#pragma interrupt isr_high
void isr_high(void)

{
Rec_Data=ReadUSART();
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RS T

B #pragma code ZREEEABSTLHE FETREALAE 0x0018 » AiwRHZE

HITEE IS4 (BB ST P ETAR B A=

B #pragma interruptiow RKF5HHZ AT A KB SLAED
B W, STATUS, BSR HYFHUHERAGHBR AR ZER , K

retfie O

(|

HETHR A5 R

FEGE

#pragma interruptlow func-name save=symbol list

> func-name : KBS HE R ETIR TS i = 405

> save= symbol list : 1% FFEf AR F5 pA =(

88 (91 save= FSRO, PRODL)

——— e =

—_— = ——

b

JARORTT
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C18 Hy={HE =

-3
et
——

n I%EHasdVEEAE LB E Z=AE (Header)

» P18f4520.h

, pl8f8720.h
ZERTJE (Library)

> p18f4520.lib » p18f87K22.lib

m C18 Hy#EE

h54H (c0i8i.o)

> Reset Vector 2]t
> AR g i T
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BENMEAERTIEE(—EZEH)
> FEELVIEVETT ~ #E] (Power-On Reset)
S EEHE
o E B E

> HRSPERHIRER] main() pR=
FENHEAEA =& » BUE clib.lib pR={E*
> €018.0 — HJEFA S FIIAE RT3
c018i.0 — ZHH B ¥ 4a S B

A\

A\

c018iz.0 — ikt RAM J5ER - ARSI WIEEEE

FIETE TR E
.\mplabcl18\v3.41\src\traditional\startup

vV V V




e C018i.c B4t
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-3 o g 1
EAEFE
#pragma code _entry_scn = 0x000000

static void RESET firtik: 0x000000

entry (void)
{ asm goto startup _endasm }

#pragma code _startup_scn
static void _startup (void)

{
s 4% STACK K TBLPTRU
/I Initialize the stack pointer wt
LFSR 1, stack LFSR 2, stack CLRF TBLPTRU, 0 FIE{E

/I Initialize rounding flag for floating point libs
BSF FPFLAGS,RND,0

_endasm
_do_cinit ();
Y W 2
S E VIR EUE
loop:
/I Call the user's main routine
main ();
goto loop; IR 2 main( )

} [* end _startup() */
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—

LIBPATH

FILES cO181.0

Nl

FILES clib.lib <

FILES pl18Ff452_1ib

CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE
CODEPAGE

ACCESSBANK

DATABANK
DATABANK
DATABANK
DATABANK
DATABANK
DATABANK

ACCESSBANK NAME=accesssfr

AR

// Sample linker command file for 18F452
// $1d: 18F452_1kr,v 1.3 2002/07/29 19:09:08 sealep Exp $

— @A
BEFFECHE

NAME=vectors

NAME=page

NAME=i1dlocs
NAME=config
NAME=devid

NAME=eedata

NAME=accessram

NAME=gprO
NAME=gprl
NAME=gpr2
NAME=gpr3
NAME=gpr4
NAME=gpr5

START=0x0
START=0x2A
START=0x200000
START=0x300000
START=0x3FFFFE
START=0xFO0000

START=0x0
START=0x80
START=0x100
START=0x200
START=0x300
START=0x400
START=0x500
START=0xF80

STACK SIZE=0x100 RAM=gpr5

END=0x29
END=0Ox7FFF
END=0x200007
END=0x30000D
END=0Ox3FFFFF
END=0xFOOOFF

END=0x7F

END=0OxFF

END=Ox1FF
END=0x2FF
END=0Ox3FF
END=0Ox4FF
END=Ox5FF
END=OxFFF

IAEZR?

@ B 18F452% 3 N B

PROTECTED

PROTECTED
PROTECTED
PROTECTED
PROTECTED

PROTECTED
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C18 Wk EEtE<

TIRY PIC BWESs5< 1 E#/E C18 L EEHT

E 4 $ (£ 3.
Nop() AT —(E NOP 155
Clrwdt() 5 & Watch-Dog Timer
Sleep() ¥{TSLEEPE < » #E AREHRIEZ
Reset() 1T RESET5< » B MCUE R
Ricf(Var) Hé- VarkE Ny RS —#E [m A g (C<--B7<--B6....... B0<--C)
Rincf(\ar) B Varie e (R &= #ALESR) (B7<--B6....... B0<--0)
Rrcf(\Var) 18+ Varkd 3 Ay FE 5k — #E [ 5 g (C-->B7-->B6------ B1-->B0-->C)
Rrncf(\Var) 1 Varo A e Of & A ESR) (0-->B7-->B6...... B1-->B0)
Swapf(Var) B Vvarg -~ (R4 TTE R




T

hEAG EE
HD44780 {Z#lf5<

be LRI =

20000e)

00 O
OOOODCVWU
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Fir = _
nruMmber wvimbol | Level /IO Function
1 oS - - Fowvwer supply (S
= R ol = — — Fowveer suppby (500
= R =T - - (—ontrast adjust
a rs [ o |1 |32 psrnenon ineur
s | mev o [0 3R e o e e
5 = 1-::_"[:'“ | |Enable sianal
v B 11 L2 [Dhata bus line O (L=E)
= [OE 1 1l LI [Dhata bus line 1
= [(DE2 11 LN [Chata bus linse 2
110 [E= 11 LI [Dhata bus line 23
11 [Ed 1l LI [Dhata bus line <
12 [(ED 11 L2 [Chata bus line D
13 OB 11 LI [Dhata bus line G
1 [ rF 11 L1 [CDhata bus line 7 (M=)
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LCD

*'l”' == =
~ 22\ Ean I n
1«7 N\ Viededda ¢~ —

VCC
R20 < R21
10Kk <220
rRD4 T

R/IW | >

LD0<::::>RDO

Do RD2
R22
1K

LCD1

Vss
Vee_
R/W
DBO

DB2
DB4
DB6
BL Ctrl

LCD Module

RD5

RS
LCD_EN
: —<___|EN
LCD Display Module
2 X 16 Charactor RO —~1p1
RD3 b3
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LCD fE4HAYHE4R

m LCD Module fEFHY 110 ]

» PORT

v P

» PORT

-

D RDO..RD3
LCD Module 1y DB4..DB7

D RD4 - LCD Module 1y RS

v 0 =command , 1 = data
> PORTD RD5 - LCD Module Yy RW

v 0 =write, 1 =read
> PORTA RA2 = LCD Module El’ﬂ E (/E\ANZ Ijjﬁ‘é)

I \JI\NI

v 1 =enable LCD Moudle

m LCD Module B TEER
> 4 Bits Mode , 2 Lines , 5X7 Character
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HE< (—)

_ Code L Executiol
Instruction Description time**
RS |R/W DB7 |DB6 DB5 DB4 |DB3 DB2Z DB1|DBO =

Clears display and returns cursor to
the home position (address 0],

Returns cursor to home position
(address 0). Also returns display
Cursorhome (OO0 (0 [ O | 0O [ 0O |00 1 " lbeing shifted to the original position. | 1.684mS
DDRAM contents remains
unchanged.

Sets cursor move direction (D),
Entry mode specifies to shift the display (S).
set IO L U U R b s These operations are performed
during data readfwrite.

Sets OnfOff of all display (D), cursor
(0 (0 |0 [0 |0 1T 1D | C | B OnfOff (C)and blink of cursor position | 40us
character (B).

: Sets cursor-move or display-shift
—wsordispayl o | o | o [0 |0 |1 |SC|RL| T | * |(SIC).shiftdirecton (RIL). DDRAM | 40uS
contents remains unchanged.

Cleardisplay (O 0 [0 [0 [0 [0 |0 |0 [0 1 1.64ms

40Uz |

Display OnfOff
control
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: Sets cursor-move or display-shift
cursoridisplay| o | o | o |0 |0 | 1 [SIC|RL| " | 7 |(SIC), shiftdirection (RIL). DDRAM | 40uS
contents remains unchanged.
Sets interface data length (DL,
Functionset |0 | O 0 0 1T /DL | N | F * * |lnumber of display line (M) and A0uS
character font(F).
sets the CGRAM address. CGRAMN
= EELA oo |0 ’ CGRAM address data is sent and received after this 40U
address seffing
sets the DDRAM address. DDRAN
SELDLIRAN o0 1 DDRAM address data is sent and received after this A0uS
address seffing
Reads Busy-flag (BEF) indicating
ﬁaeagnbdusy- Internal operation is being performed
ad?:lress 0|1 |BF CeRAM S DDRAM address and reads CGRAM or DDREAM Ous
counter address counter contents (depending
On preyvious instruction).
Write to
CGRAM ar 110 wirite data Writes data to CGRAM or DDREAM. A0uS
DDRAM
Fead from
CGRAMor |1 | 1 read data poads data from CERAM or 40uS
DDRAM '
Remarks:

CDREAM = Display Data RAM.
CGRAM = Character Generator R AM.

DDRAM address corresponds to cursor position.




S— HD44780 15 TaA
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n::e Settings
D 0= Decrement curser 1 = Increment cursor position
position

= |0 =Moo display shift 1 =Display shift

D |0 =Display off 1 =Display on

|0 =Cursor off 1= Cursor on

E |0 =Cursor blink off 1 = Cursor blink on

=(C |0 = Wove cursor 1 = Shift display

/L |0 =Shift left 1 = Shift right

DL |0 =4-bit interface 1 = &-hit interface

Moo O=18or /11 Duty (T line) |1 =116 Duty (2 lines)

F o0 =5%7 dots 1 =2x10 dots

EF |0 =Canaccept instruction 1 = Internal operation In progress
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BEIRRARL

4-bit NI E
|

% H} Function Set
4-bit, 2 Lines, 5x7 dot
FEFEL100US

4-bit BYEEE

% H| 0x03
FEFEIOMS
1% Display On/Off Ctrl
v ZEFEE100US
% H 0x03
FEFEEI0MS l
1%H, Entry mode set
zztt', 0x03 ZEHEL00US
£ Ox
FEFEEI10MS
\ 4
1% Clear Display
zztt', 0x02 FEELI0MS
£ Ox
FEFEEI0MS
\ 4
LCD 4 EI5ERY,
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m OpenLCD(void)

> & LCD Module 25EHK 4 Bits , 2 Lines , 5X7 BYER/EREL
m WriteCmdLCD(unsigned char)

> BA—EERGSE LCD
m WriteDataLCD(unsigned char) &

putcLCD( unsigned char)
> RHEARILITAHLL ASCI SRy BI=E R E LCD
m LCD Set Cursor(unsigned char Y, unsigned char X)
> 1R LCD BYIFREHraER (Y,X) BIALE E
m puthexLCD(unsigned char)
> RHEARILTAH DA /N E RV R AR
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m Vvoid putsLCD( unsigned char *Str )
> BHEIE Str Aifs 2y Data Memory WEVEERAYEE RS LCD Module
m Vvoid putrsLCD(rom unsigned char *Str )

> BHEIE Str Aifs2IEY Program Memory NEVFE SRS LCD Module

%i_ D) »
. 1 s

BECATERIII—E * 1595 » RonER—E p F & R TERF
i C=] 1P (TN A M R i=

> RHEREEON— - B EERmEtEaizats = @R
v EEEWES BEE char BRI E b guin 1
v ETRERE S A int AUEERIE A RS 2
v UREEEEHE ..
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
%_‘ﬁ: 00h | 01h | 02h | O3h | 04h | O5h | 06h | O7h | 08h | 09h [ OAH | OBH [ OCh | ODh | OEh | OFh
S — S
17 40h | 41h | 42h | 43h | 44h | 45h | 46h | 47h | 48h | 49h |4AH | 4BH | 4Ch | 4Dh | 4Eh | 4Fh

= DDRAM Address 5<% 80h » AR EEHIFEZH C B

//***********************************************

/[ Set Cursor position on LCD module

/[ CurY =Line (0Oor1l)

/[ CurX =Position ( 0 to 15)

Il

void LCD_Set_Cursor (unsigned char CurY, unsigned char CurX)

{
WriteCmdLCD ( 0x80 + CurY * 0x40 + CurX) ;
LCD_S Delay() ; I/ 40uS Delay
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//***********************************************

/l Put a ROM string to LCD Module

//***********************************************

void putrsLCD( const rom char *Str)

{
while (1)
{
Str_Temp = *Str
If (Str_Temp !=0x00)
{
WriteDataL.CD ( Str_Temp) ;
Str ++
}
else
return ;
}

574 F|LCDEZH

Il B e AT e 20 it ERVERY
Il FERRIEERE?

Il F—{EByteZ|L CDHH
I $a1EE 2]~ —(EByte

1 Bk H A= B
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Rosionat Tralning F;':ﬁ)ﬁﬁz L — B EREEAE

.ARTC\W402\Exercise\Ex1\Drive LCD.mcp

s EjFEEL main.c EAER
1. BARER LCD f54H

2. 1E LCD E£—fTERFEHE"W402 C Workshop“
3. 1E LCD FE_{TRNRIIFE AT K ETHUE

Richard Yang

W402 C Workshop

7
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H00000 10 ‘Eélﬁﬁg i

. 10-bit A/D &
. EAPEEE RS
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5 4. EHEALZ0UR)

OO0 Jmer 1 )0)
- QOOOOCICC)




oo  PIC18F4520 10-bit A/D #ita
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s 13 sHAELER S

m AD FH/)\E

g AEERE > 10 bits BT
FARFERA (Tap) - 0.7uS (IMESEZEES)

A

n fHEbEg AHUEERRFRY] - 1.4 uS (E AFHPT<10K)
s JH ;ﬁﬁ‘/\f@ﬁl:?rlaaﬁ : 8.4 uS (12 Tap)

m 10-bit ﬁﬁ*ﬁ‘ﬁ !

m  TEFE

AT

JMNIRSZER : VREF+ & VREF-

AR ITETE
n SEREHYE

@*ﬁlE%{Fﬂﬁ N

THEZL ~ AR EL

—
—
 —

78 9.8 Us
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ADﬁ%W&ﬁﬁ

CHS3:CHSO

AN12
AN12
AN10
AN9

— ANS8
ANT*

PORTB_

X

=

ANG*
ANS5*
AN4
Vrer+/ AN3 E—
Veere.! AN2 K
AN1 B3
ANO EJ

=

X

10-bit A/D 7788

In ADCONO Register

10-bit A/D fE# 3 % ¥ 1 B

ADRESL

ADRESH

Vrer-

"‘I

« PORTB (ANS ~ AN12) £g st & » 7 &
L_Conflguratlon Bits &7 QIFI L U Js%&-v

Vizer Select

RN -

VCFG1:VCFGO

e *AN5-AN7 7 3% .3t 28-pin devices

In ADCONL1 Register
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eun
- oS

“"{ ADRESH + ADRESL

%*fi??ﬁmiﬁb?i

TR (VIN) | —

10
- :
;@9&&%& o




MICRDCHIP A D C b
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Centers ------------------ : ___________ S

AT ]
< P >< i e P Y >

time

! ADRESH + ADRESL

ADCResult | °

10 ADC Conversion

Clock c
. ‘ . ycIJeE (TAD)
; g RN
e

VSS




- RA
ﬁocmp A/ D %T’f

See Data Book

Jgee

ADCONO Register
CHS3 | CHS2 CHS1| CHSO GO/DONE| ADON

Regional Training
Centers

bit7 bit0
ADCON2 Register
ADFM ACQT2 | ACQT1| ACQTO | ADCS2 ADCSI1 ADCS0
7 07654 3210 7 2107 0
A/DiE 5 %
XXXXXXXX | XX 000000 ,?, i N ,?, ,‘z‘_' §$ % 0000 00 XX [ XXXXXXXX
~ ~—
ADRESH  ADRESL ADRESH AQ?ESL
10-bit 10-bit
o = RN L
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SRR

[_k? *{ﬁ.ﬁ hN %Pfi] SetChanADC( )
Gurrsa) TR
_ * ConvertADC()
[é’" A/Dﬁ#%] ADCON(C))brits.Gozl
No P While(BuOslyADC( ))
Yes While(ADCONObits.GO)

{ RE ﬁND}
BT E A D=ReadADC()




MICROCHIP
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C18Hy A/D lRAHE &

C18 £/ pl8cxxx.h iR Tt Fas A ER
C18 tr & GenericTypeDefs.h

C18 HEEH ST

=3

ERFERVARAE S » 255 pconfig.h 18

o HHITIFmIIEE - E‘iTﬁ%ﬂF‘ﬁ@u‘hE’]H&Z&
o TG YR ERIERCANE

#ifdef _ 18F4520

[ R
I* Configuration for device = 'PIC18F4520 */
[ R

[* ADC */
#define ADC_V5

[* ECC */

/*No configuration chosen for this peripheral*/

[* CC *
#define CC_V2

[* EPWM */
#define PWM_V5




MICROCHIP

Regional Training

C18 #y A/D A pKEY
a (i FIA/DESR RS > EERERE R “adc_h”

{EH#] - #include <adc.h>

s ADC V5 ERATEFH ADC @&

e Vvoid OpenADC (unsigned char config ,

unsigned char conftig2,

unsigned char portconfug);

{EFH &5 - OpenADC( ADC_FOSC_32 & ADC_RIGHT_JUST & ADC_4 TAD,
ADC_CHO & ADC_INT_OFF & ADC_REF_VDD_VSS,

ADC_1ANA);
e Vvoid ConvertADC (void)
ConvertADC( ); // AD BH#REE A
While(BusyADC( ); // 4% AD SEpkEEia

e Vvoid SetChanADC (unsigned char channel)
SetChanADC(ADC_CHO);

e Int ReadADC (void)
Int result;
result = ReadADC( );




00 O O
OOOODCVWU

= HIZA
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m FE A AR MR L B B g

IR

> -40°C ~ +125°C (5hErs
> 25°C ~ +125°C (KEHEE

> 0°C 2R FR & 500mV > 100°C B
> R EEER By ¢ (10mV X HEDA

‘J’E’i@ : 2.5V ~55V

HFEEEA ¢ 35U

SOT-23 3-pin 1

— A ETER

U

EREHIZS

: 10mV/°C

k3 +'1OC(Typ))
E3 +'O 5OC(TWO))

1.5V

LI
L]
= ) + 500mV




e TC1047A iz
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s REHAHREE

BfE -

0°C~100

iy
1%

°C

> H RNV E B A 500mV~1500mV

> DL PIC18F4520 1y A/ID B f#fEia Hge 525 meE - H
FERTE A e (DL Vdd R ERR )

> HPrEAR IR H{E F - 0X66(0°c) ~ 0x133(100°C)

u %%;ﬁn_l‘—ﬁij(/ <
A/Diigiy ABVEESK

iz #E

EIA TR DAR

G 18F4520 By

> & TCL1047A fysgH ¢ 500mV ~ 1500mV - 0V ~ 4.0V

vV V V

N A RE] OV - A DUE A i S RO s

18F4520 £RHMIS 4.096V B 3.3V 2 TE RS A
AR A HHE R © 0X00(0°C) ~

Ox3E8(100°C)




e R APP001 ADC 2 E B
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s APPO001 v1.0 BY#F (f£F 5V f£EE
> {HH MCP1541 £ E2EELE » w6t 4.096V
> AL 0°C ~ 100°C 1y ADC #g A#FaE H OV ~ 4.096V

m APPO0O01 V3.0a Byt —+ ( 3.3V 5 5V {LE)
> {HH MCP1702-3302 1y LDO &% E A
» $HUI_—[ 3.3V
> Pl 0°C ~ 100°C 1y ADC i AEn[E H OV ~ 3.3V

0°C = -0.72V * 2.3 + (0.5V+(10mV * 0°C)) * 3.3 = 0.006V
100°C = -0.72V * 2.3 + (0.5V+(10mV*100°C)) * 3.3 = 3.294V

1952

——————ee—— e e e
O
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lMICRDCHIP TC1047A - %l‘

[:b B E% 3 %
N\ yh ATAY -~ i Tl
Regional Training Vref+
Centers
Vcc
R10
u4 22K
VIN
Vref+| I vreft * 2 1 vouT
4.096V VSS c6 R11
c7r —— 10uF/TM 2.2K
0.1uF MCP1541_TO92
- R12
4.7K
54 TR
Temp. Input = 0.5V (OC) ~ 1.5V(100C) Temperature
Vcc
Vout = 0V (0C) ~ 4V (100C) UsB
MCPV 5 R13 e Voffset
+ | =0.666V
- < I
oV ~ 4V ) 2 ::C9
100K (99K) [~ 0.1uF
I .
I c10 =
100pF -

g * 4096V 2% T RIRE 23N

> ¢

Vout= [-\Voffset (R14)/R13] + [Temp. Input (R14+R13)/R13]
Temperature = 0OC ,Vout (0OC)= -0.666\V * 3 + 0.5V * 4 = OV

Temperature = 100C, VVout = -0.666\V * 3 + 1.5V * 4 = 4\V/




Fre—

MICROCHIP

Regional Training (» i T &
onal Tra Read Imp.C
int Read_TC1047_Temperature (void)
{
ADCON1_Temp = ADCON1; Il R B AN2 =% LCM 1Y E Bl » BTk AN2
ADCON1 =0b00011011; I/l Enable ANO, AN1, AN2 & AN3 are ADC input
Il Vref+ = AN3 (3.30V (APP001 V3a) or 4.096V (APP001 v1.0)), Vref-=Vss
ADCONQODbits.CHS0=1; Il Read A/D from CH1 (T2 i ZEEE OV ~ 3.3V)
] ADCONObits.CHS0=0; Il Read A/D from CHO (VR1 fYZEEE 0 ~ 5V)
for (AD_Temp=0;AD_Temp<5;AD_Temp++); /I Delay 20uS for CH change
ADCONODbits.GO=1; /I Start to convert the A/D
while(ADCONODbits.GO); Il Waiting A/D until done
AD_Temp = ReadADC( ); Il Get 10 bits A/D result
ADCON1 = ADCON1_Temp; Il ADC EEiHase Rk, - VJ#aRk AN2 £ LCM #E5IER5E E
return AD_Temp;
}

AN}

2% e A SV R B (1 A B A Y,




T TC1047A 3 F;“EI’J%T
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i EREERR R OV ~ 3.3V
fEF MCP1702 & A/D 2 EEEE, BI7E 10

bit A/D FiEHa%E BRI B O ~ 999 (0x00~0x3ES8)

> 0 5 0°C > 999 £100°C

s 1 °C WWREEIER 10 {# LSB , AER’ A/D Y45

EEIIZé 10 BB RS m#ﬂﬁﬁiﬁhzﬁ
ANITINIAN LY DU A/ X ZX | K.

m ={EH itoa() & A/D py&E R EER: ASCII code

% » A FEs/IMIEETII—E/NEGRE » e s
/INESUBRT% — L VTR HERE




)

ARG GRS

n SEEEEEY
XUI:Q**
FUEE

e =/ YR

00 O O
OOOODCVWU

JHTE

HEIA

I




GEBELRR (Structures)

Regional Training
Centers

n SRS EA RGN ERWEE R EF—EEE - £/
CEEERAE . AT BTEKRIEESETHR R
n SRR & ERTHG
» FRSENSS
> BT EASEA R ERERE (BIREAH(E AT )
> ZER(LEEES
> Ei— bit > 58 bit Y ERHER

struct struct-name | 4kt o I

1
type memberl;
type member2; « BEE S

} variable-name ;™#, R




MICROCHIP

Regional Training
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» REFAGSENRIE > FIER 7 SRER:

variable-name.memberx (&8s . ke

?truct Comm_protocol Comm_protocol 7£ RAM HIEEF
char ID[6];
char Data[10]; Rec Fram
char Message[20]; — - Sy
unsigned int CRC; }i’(‘,ﬁ@ﬁ% éﬂ%fg
unsigned char Repeat; ID 6 Bytes
3 Rec_Fram; Data 10 Bytes
Message 20 Bytes
unsigned char j; CRC 2 Bytes
for(J=0;j<20;j++) Repeat 1 Bytes
{
wr1teUSART(Rec_Fram.Message[j]);
+




i

MICROCHIP

Regional Training

~{i[7-|:\\‘|j # (blt)

s (OTEEEESEINTH— R IRGEE

&SR TPRVSHRR S - R E R/ —EAIT4H (byte)

SRR HVAHEER A A DA —E B BRIt (bit) BBz T(group of bits)
> (TR ERYFHL RO — AR SE B [A]

struct struct-name

{

“ &t

unsigned memberl : 3;
unsigned member2 : 1;

BRI > SHLESEPTLHY bit 8]

} variable-name; < SEpE
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extern volatile near
extern volatile near

struct {
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
unsigned
} s
struct {
unsigned
unsigned
unsigned
unsigned
} s
} PORTBbits ;

RBO:
RB1:
RB2:
RB3:
RB4:
RB5:
RB6:
RB7:

A

unsigned char PORTB;
union {

PR RRPRRERPR

INTO:1;
INT1:1;
INT2:1;
CCP2:1,;

5% " :JI:V“EJ

iyl

// PORTBRHHEEAXFTESHIER
// EEPORTBbits B—fr eéEEay LA
// FERE(union) , firiikfEFAccess RAM
// TEZFEPORTBHVEERTIEE

// EFHPORTBHYSEHNSAE

sk E “pl8fa520.h’fg
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PORTB=0x34; /* E23Z 1 PORTB & PORTBbits
firhkEHEEAE pl8F4520._asm Hh*/
PORTBbits.RB7=1; // RB7 #gHHi
Nop(Q);
PORTBbits.RB6=1PORTBbits.RB6; // RBG6 g EERE
if (PORTBbits.INTO) // HIE INTO MIfArEBRER?
{
PORTAbits.RAO=1;
Nop(Q);
PORTA >>= 1;
ks

else PORTA=0;




MICROCHIP /\ ﬂﬂ,é—i (Union)
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s HEAEER(Union) » A{EA&REA ERVE R 2R H—YAEC B =
> FRAIRE (union) 5 A T =R DI4E R AU RE (Structure)
> HHRIER(union) ARV ERE B ILH TR
> LIRS N E R
s EESTREBLATEP R REENRRE R R AT R 22/
> O][ERFE &S S E A E AR AV

union union-name < I FHAURE X7

type memberl; —
type member2; “ HLRTTERK A

} variable-name;
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union EE_tag

Word
{
int Word: Byte[O] Byte[1]
char Bytes[2]; RAMO RAM1
} TC 74,
EE_tag 15 2 & Bytes
1 - union
{
int Word; EERandomRead()‘E}EjéH’Jéfﬂ A “int” &
char Bytes[2]; 88 > A “union”#FEkFE{E “char”{g > %
} TC_74; HE A HIEALTTAH “Low-byte”

for (1=0;1<5;1++)
{
EE_Addr=i;

TC 74 .Word = EERandomRead(OxAO,EE _Addr);
Secu_Code[1]= TC_74.Bytes|O0];
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n —(EESBARRSEL AR E SN » U aR HERYHRIREES
ST BE

e /TR

union FPvar

{
float FPNum; //floating point access
struct
{
unsigned char ArgO; //argument byte O access
unsigned char Argl; //argument byte 1 access
unsigned char Arg2; //argument byte 2 access
unsigned char Exp; //exponent byte access
+
} Foo;

Foo.FPNum = 3.14159;
Exponent = Foo.Exp - OX7F;
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Byte EZ bit

Main.c ByhEmiE S E D

near union

{

unsigned char Count;

struct {
unsigned BO:1;
unsigned B1:1;
unsigned B2:1;
unsigned B3:1;
unsigned B4:1;
unsigned B5:1;

|
} Bz =0;

Bz.Count Z$5% Byte
Bz.B1Zf5% bit

Buzzer_Count--;
Bz.Count++,
if (Flagbits.Buzzer_Fast_Flag==1)

{
if (Bz.B1==1) TRISCbits.TRISC2=0;

else TRISCbits.TRISC2=1;

}

else if (Flagbits.Buzzer_Mid_Flag==1)

{
if (Bz.B2==1) TRISCbits.TRISC2=0;
else TRISCbits.TRISC2=1;

}
else if (Flagbits.Buzzer_Slow_Flag==1)

{
if (Bz.B4==1) TRISCbits.TRISC2=0;
else TRISCbits.TRISC2=1;

/I Check the alarm with fast mode

/[ Turn On the PWM1 output (Buzzer)
/I Turn off the PWM1 output (Buzzer)

/I Check the alarm with slow mode

/[ Turn On the PWM1 output (Buzzer)

/l Turn off the PWM1 output (Buzzer)

/I Check the alarm with slow mode

/[ Turn On the PWM1 output (Buzzer)
/I Turn off the PWM1 output (Buzzer)

=
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= H&}‘)‘(fﬁx’iiﬂnfﬁﬁ‘ H

m TC74 SMBus / I)C 4}

00 O QO
OOOODCVWU

HEIA

|
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|

SMBus / I?°C /11H °

n BEANLEEHE

TC74 i

e

SRR

> +25°C ~ +85°C (HHEE +-2°C)
> 0°C ~ +125°C (KEFERE +-3°C)

AL

SUEEER R © 200UA >
SOT-23 5-pin f2&

E57

R

E

E — fixge > Delta-Sigma A/D &

HEHAER L FF) 8 X
VEEBEE : 2.7V ~ 5.5V

_‘/f[:i“_ SUA

LRSS




MICROCHIP
Regional Training
enters

CPU - hfrim E 1

PO+ -
EEINEEAENST
_-I:.*}i/ﬂ]lfﬁ: =00

—

TC74 BJE

ZEp )iﬁE%%*'Z'fEF

= U A R R T ReE

Ell

YRS
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Command | Code Function %j]’ﬁ; ”EF?
RTR 00h |Read Ter.nperatu-re [TEMP} %ﬁt_{ OXO]. Hyﬂj(/:%
RWCR 01h | Read/Wnte Configuration .
(CONFIG) A H Ox00 EBEEURE

Bit POR Function Type | Operation
D[7] 0 | STANDBY Read/ |1 = standby,
Switch VWrite | 0 = normal Hy'f[j(/u\ 1"[‘ {ﬁﬁ'ﬂ@
D8] 0 |Data Ready* | Read |1 = ready Conflg. Y Bit 6 DL T ##
Only |0 = not ready . .
C[5]- 0 [Reserved - MAA | NAA >§$§T%§%E‘Z
D[] Always
returns zero
when read

w
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~Al

/L

REIY 8-bit B

m 1LSB % 1°C HEE®/L

HE R
EUmk 2'S FE

Actual Registered Binary
Temperature Temperature Hex
+130.00°C +127°C 0111 1111
+127_00°C +127°C 0111 11131
+126_50°C +126°C 0111 1311
+25. 257C +25°C OO0l 1001
+0.50°C o= 0000 ooOoo
+0.25°C 0= OO00 o000
0.00°C o= Q000 ooOoo
-0.25°C -17C 1111 1111
-0 .50°C =17 1111 1111
-0.75°C -1=C 1111 1111
-1.00°C =17 1111 1111
-25.00°C -25°C 1110 o112
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Internal SSPM3:SSPMO
¢ > data bus SSPADD<6:0>
Read Write
SDA
SDA in
I ? s
] L
P' B A 5|
~ — e
>
[ 2| 1 S | &
- © E ~
LICJ  J [0} <
L p —® _ T | O
= g z1s
SCL g = 8|3
@ 8 5| 8
> <+
| |
! |
il e
SCLin Set/Reset, S, P, WCOL (SSPSTAT)
Set SSPIF, BCLIF
Bus Collision

Reset ACKSTAT, PEN (SSPCON2)




MICROCHIP
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Centers 5'j L- ~'.,| ‘l’ J j-)_..l_’

Set PEN = 1
ACKSTAT=0 ACKSTAT = 1
Set SEN bit ACK =0 AR - 1
I SEN=0 R/W =0 l SSPBUF written with data byte !
[ 7 X a6 XasXaa X azXa2Xar\ } > l/D7)( p6X D5XD4XD3 X D2KD1XDo)  \/

SDA SSPBUF written with control byte
S IN/2\ /3 /4\ /5\ /6 \/7\/8\ /9 » I\ /2\ /3\ /4\ /5\ /6 9 P
(¢
SCL ~
(4 |_
SSPIF + . £ . 3 | l—
Cleared in SW —————Cleared in SW
BF «
L SSPBUF written o L__SsSPBUF written
SEN W
- <
1LAfter start condition SEN cleared by hardware

PEN »

« After stop condition PEN cleared by hardware 1
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n TC74-Ax HIEET

> TC74 E{#F SMBus / I°C B (S E 0V RrE
(358

> TC74 pNEAATHE £ 1001xxx0

v XXX BfiribAroT , #EE 0 .. 7, Bty Ax ForEEH
FIHIArkE ( TC74-A0 .. TC74-A7)

v TC74-A7 FR{ERAYE 10011110 A I1°C firtk

> TC74 BV | B E#ER EEPROM

MHE , RN EmE
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EX = ] = ' 2 S
3BTRS ;N 24| Cxx « EEPROM #g 2
Master ZEHE5% »  Address Command »  Address % "
3 BYTE BYTE ¥  BYTE > 3
0 g e 0 [ @
B ..’ _|", -~ o
[ 11 HEEEERR [ 1
SDA SH—— |w S |R P
|| HERNEEEER L1
> > I eereeeeeeeeenenens
TC74 [A|fE(=S
IR 3 % 2 DAt
BYTE
S SLAVE ADDRESS RIW A

Address
Byte
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1°C HIAHRER R

s MPLAB C18 Library ¥{tfyE7A 1°C Functions

Function Description
AckIzcC Generate 12C bus Acknowledge condition.
ClogeI2C Disable the SSP module.
DataRdyIzC s the data available in the I°C buffer?
getcIlaC Read a single byte from the 12C bus.
getsI2cC Read a string from the 12C bus operating in master 12C mode.
IdleI2C Loop until IC bus is idle.
NotAcklIzcC Generate 1°C bus Not Acknowledge condition.
OpenI2cC Configure the SSP module.
putcIzc Write a single byte to the 12C bus.
putsIizc Write a string to the 12C bus operating in either Master or Slave mode.
ReadIzC Read a single byte from the 12C bus.
RestartIiacC Generate an 12C bus Restart condition.
startIzc Generate an 12C bus START condition.
StopIz2C Generate an 1°C bus STOP condition.
WriteI2C Write a single byte to the I°C bus.




o - 2C EEPROM RS =
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m MPLAB C18 Library #

HEAYELS R 1°C Functions

> 1246 Functions feLit R ANIIEE, R B2 IERERIALHEE
RS A AR BRI A]
> EERandonRead F; EECurrentAddRead @ j&sg A BYE L K 3
{TEE BT —{BEEEY (int) By &R R HRE

|

Function Description
EEAcCkPolling Generate the Acknowledge polling sequence.
EEByteWrite Write a single byte.

EECurrentAddRead Read a single byte from the next location.
EEPageWrite Write a string of data.

EERandomRead Read a single byte from an arbitrary address.
EESequentialRead Read a string of data.
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s EERandonRead BY{i B & B {E o4t 5R

int temp ; Il B &5 —E B E R E(EE
temp = EERandonRead(0xA0,0x30) Il FEEUArHE Ox30 By &R

s IFRGEHRVERE SRR, RIEE{ERY High Byte &7 O 1fif Low
Byte RIELEE ARVER , LR EEE R IER
s R ARERETEERR, AIEE EEI’JWK%{E%‘WT High Byte >

FEH Al i BB EH B E RN ARG RIEE RS |, IR EEE R
=

> -1 Bus Collision Error Happened
> -2 No ACK Error Happened
> -3 Write Collision Error Happened
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Read Tmp.C
union
{
int Word ;
unsigned char Bytes[2] ;
struct {
unsigned : 6 ;
unsigned BitD6:1;
%
}TC 74 ;
TC74_Addr 0b10011110 /[ Define the TC74-A7 address
TC74_ RWCR 0x01 I/ Define the Read/Write Configuration
TC74 RTR 0x00 // Define the read temperature command

TC_74.Bytes[0] > % 8-bit FRREZHH
TC_74.BitD6 > A¥IB AR R EHMEs: R
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Read Tmp.C
unsigned Read_TC74_Temperature(void)
{

TC_74.Word=0;
TC_74.Word = EERandomRead(TC74_Addr,TC74_RWCR); // Read Status from TC74
if (TC_74.8BitD6) Il b6 =1 , Read temperature

{
TC_74.Word=EERandomRead(TC74_Addr,TC74_RTR);

if(TC_74.Word >=0) return TC_74.Word,;

else return -1; I/l Read Fail, return (-1)
}
else return -2; I b6=0, return (-
2)




‘ ’;\ICRDCHIP | 5_':%[1}:;@7—':\.7:_‘: L C D

AR REE LCD BUR

n B BE—16EFE BKE
> B OVEE R ASCIl code BV FEITTEF B 1% A REE R4
f&s LCD
v MPLAB C18 fZ Lt pg =t (itoa() )
v itoa (i, *Str) RFEEEY | i EHTYREHY ASCI code FHIZE N
ARSI Str
v Stri@E —{E{£ Data Memory B85 EELArHE

TTL

R8BS 100006 > * LBFIETFEE
4096 (10) , itoa( ) € B-@Hk S F U LB
ASCII code =% 3% 5 41 “4096”

O0x34 , 0x30, 0x39 , 0x36 , 0x00
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MICROCHIP a
e 10 .L@ N == v
e C18 IR

s 2E \mplabcl8\v3.41\doc\hlpC18Lib.chm {#E FHEREH -
> WHEE A stdlib.h

m Dbtoa()
>RSI TTA R B R L0HE R Y ASCH 8 F 55 1%
FEFEEEEIRYAT L
> f41: 0x80 -->"-128" » 100-->""100" » 199-->"-57"
. itoa()

» BRGS0 IR ASCI B
> {5 0x1000-->"4096" » 1000-->"1000"

o |t0 a()
> FEIGB2A TOAY A SRR E i 104E Y ASCII Hop s

Hu

Hu
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s Timerl & 16 bit AVETHFES @ FTHFESGEREN TMR1H 2 TMRI1L

Timer 1 5%

=
=

m  8-bit MCU 4fr[[S]HF7FEY 16-bit Timer ETEH1E?

Data Bus=7:0=

TMR1H

i1l
Write TMR1L

TMRE1IF
Owerflow
Interrupt

Flag bit

T13CKIT1050

Read TMRA1 Lﬁ}\ \

g

P

CCP Special Event Trigger

Timer 1

High Byte

CLR

Synchronized

-

a

TMR1ON

T108|

Oscillatort)

an/off T1SYNC
p
| Prescaler
Fosc/4 1.2,4,8
Internal 0
Clock 2
TMR1CS

T1ICKPS1:T1CKPSO

Note 1: When enable bit TTOSCEN is cleared, the inverter and feedback resistor are turned off. This eliminates power drain.

Clock Input

Synchronize

A det [

SLEEF Input




hiE RABRRE

‘.l;;iCRDCHIP | Tim erl EI/\]E

Regional Training
Centers

m Timerl BYEESREH
> Timerl AVEEE = A E] & 8 bit 2§ 16 bit {FHUE =

v 8 bit FEUEZEF TMR1H #1 TMR1L 23147 B =Y

v 16 bit FHHERFF TMR1IH €7 TMR1L #:BEIFEIEE Timerl By
High Byte & A TMR1H ¢ TMR1H #; A Timerl Y High Byte

Write to Timerl : 4 TMR1H £ TMRI1L
Read from Timerl : 4t TMR1L B TMR1H
> MHEARYEREC (2 ASE timers.h )

v Void OpenTimerl (unsigned char config )

v Unsigned int ReadTimerl (void)

v Void WriteTimerl ( unsigned int timer)
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Timerl B2 4

111

n E Timerl BETHHME BFE R OXFFFF & E A RSN m &Rk 0x0000

1%...
>

>

>

IHEF TMRLIF firo#ee el “1”
TMR1IF iz eI B E PIRL Ei{FEs T

A LLA if ( PIRLbits. TMRLIF ) 36T Timerl i B 4R &4
( Polling HrET s A0S )

If (PIR1bits. TMRL1IF)
{ Do your job here }

# TMRLIE firycti#ace R 1, Algm TEESE (EREUE)
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Start

Initial Timerl as 500 ms Timer
Initial 12C Interface as Master
Initial LCD Module
Initial A/D

Exer2 B s

mjfll

Flagbits.Timerl Flag

No

Yes

A 4

VB Timerl 500mS jEf&
SEHY Thermal Sensor 1 BY{E
T1=TC74-A7
Set LCD cursor
#FmrTl=xx°C

A 4

SEHY Thermal Sensor 2 BY{g
T2 =TC1047A
Set LCD cursor
o T2 =xx.x °C
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m Exer2 #

s S .c FUEEER Main .h ¥E3RE A E
RS E RS & HY

v YV VY VYV V

SN

1 TR
Main.c
Init. MCU.c
Read Tmp.c
WAP_LCD.c
Main.h

AE

5 1HY
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Main.h

SRE _HIFET

> FRFCHUNVERN S AFE (include files)
> HEl=URAYE & (Prototype)

WAP LCD.c

> LCD YRl
Read Temp.c

> B HY 12C BEAAERA
Init MCU.c
main.c

EFEREIES AN

X
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JP9 ¢ * & SPI /i &
BARRY FRE

JP10 & * & 12C 4 &
1& 2 %®#4& 24LC04
3 & 4 ¥i4& TCT4A7

0% otes our seL.
_ RE3 L “___’_;3‘:1
5 R eEmme \|
J2 K %
32768Hz

T TR
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Centers

n EE—T 0 J2 BB EERET] X2 (32768Hz A% HES)

m ZE{ER OpenTimerl (), WriteTimerl1() &5 Timerl #H
2 R—fE 500 ms HET—RAVETRFE5
> [ Timerly Y Atz as (32768Hz HY XTAL )

> RFPETF TG — RCON EfEashy IPEN (ir®ae s 1, QA A
= BB )

> IPR1 iy TMRLIP 3% “0” , Timerl fyrhf B (B4
> ECfE !B Timerl %5 16 bit RW =

> KB Timerl (HFHAYE 32768Hz HIIR25%, 8 AHE &
(65536 - 16384 ) R A Timerl & 500ms & =4 HE

—



MICROCHIP

SR Read_Tmp.c

5HY TC74-A7 SEREH
> FEE—F J9 ZE Open » J10 JiE N5 TCT74A7

> FNZ: EEPROM H R EECE
> [FHKT, “EERandomRead()

m S5H] TC1047A JBEE
> HH18F4520/4%EHY 10-bit A/D BB HAZEEEHY

> S EEERAE A AMNES 3.3V (From AN3)

> AN2 5 LCD 1Y E ¥l > & 72 EH AN3 (U5

| =]14 4

\\>£v :

P

%%EJW@HU/\HAHHTE% 5855 LCD E $2E4IBIfTH
J%“‘é?%* tbiﬂu/\

\\




M;C(ROCHIP | é E[ESI:E@*%:_EQ Ma| Nn.c

Regional Training

(Timerl tHERE4T )

n (RIBISCHERY ISR 2418 & isr_low |, B/F1
Timerl TR #EFT MRV TAE
> i WriteTimer1() #& Timerl g5y 500 ms {HE#T
3 AR E

> R PIR1bits. TMR1IF - ZE Timerl o] B2 T

13141y

l l'l

w

Iml

> ¢ € Flagbits. Timerl Flag 2 i@#1 F 2R
v Flagbits E#(EEE “ LJTsERHE 7




7 Q )
=—> / —/—L e - = o = P S ——
T - - S —

4

S~ S N\ 1 - v I n
MICROCHIP W — YT aln.c
ReE entore ( :‘:4—?5',:,'5 :_E'Q %B % )

s FR Timerl FPETEE—RIGHEFI— 2R
LCD_Temp Update()
> iE1E LCD _Temp Update() 5 ....
v EHL TC74-A7 HRfS{E » W&/RE LCD
v FEHL TC1047A B RE(E - &AL 50000 I

IIA/INECEL 2 » #8~fE LCD

> sEHY TC74 By EERandomRead () -
A DUEHTAD 1C RN FAEEEE ISR




I

£ T2 BPREE R » BEEUETE e I A/NEES
H BB RN E

I e G e NS T B L B

MICROCHIP J%%%)&/J\

Regional Training
Centers

for (i=0;i<Str_Len;i++) Il 3R EFREHARE 1 ~4K
{
if (i==(Str_Len-1)) Il FIFR (FREE-1)AF R/ N B B
{
if (Str_Len==1) putcLCD('0"); I FB R E—(EE, FEECE L/ —E
putcLCD(."); Il ERFEFER—r 8 - /N Bk
}
putcLCD(ASCII_String[i]); Il B F S —({E ASCII Code #|

/I LCD k.
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m Main.

> Hfj=

o

2

=i

1. #]FH C18 Friz
2. F|A C18 iy FE&

5 BRI

1] LCD_Temp_Update( ) =t

ASCIl_String By FEE

m void isr_low(void) H
> B

1. FF WriteTimer1() g% %E 0.5 #Pay P EriERE

2. JHkE Timerl g9Y

)
53

HET S

HEVRRE itoa( ) fBrEiR

EETHE R strien( )& H

R
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—l

o EHFRREA [FIZYFEHY) M S IR a5l ik LA R R HY
/S U~ E LCD & b
> T1 BB =0 - #iE Rz 8
> T2 BREE=URE - #HiE Ry XXX
> BbE 500mS B EURA M

W402 Exer 2
T1=24° T2=24.70
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OOOODCVWU

<

et

/"F‘)L-\-‘-r‘.

S
VT-100 &%

1. RS-232 SE513&:R
2. VT-100 &Ximisk

3. TEtr A RRH ]

JHTE

HEIA

I
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s 2RETIER]
n SRFI U EE
n FBYI[RETET

m 8- blﬂt or 9-bit ERIMHER,
n I HYBERE A 2

B SRR @

-MIC(FIDCHIP . 18 F4520

RSB
b ERYI SR T2 S5 e
I PR R R s HYERRT
IR PRI Y TR

40MHz

> [E)20{#H 3£ 10M baud
> JR[EZDEE (KRR 625 Kbps Bi5 3 H = 2.5 Mbps

= 3%9 DIt /

iZiJDZ "'ﬂ%%@ﬁ%iﬁ
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Interrupt

—

ADDEN

1
All

TXEN SYNC
SREN CSRC
CREN

TXDATA

] RXDATA

RCCLK

I

SPEN

RC6/TX/CK

4—n RC7/RX/IDT

TO RC6, RC7
1/0 Port Logic

Baud Rate
Clock




3% TXIF & TRMT (UEfE

s BB A TXREG » TXIF =0 - TXREG fy&
EHEEE] TSR » TXREG 224! » AITXIF =
1> AFRAUERA T —ENVEEENE]

TXREG # - E‘ﬂm
- ‘ l
fror

‘l;m;noc;lp = -[‘;I.'f E

Regional Training
Centers

m TSR HERIEYHEFEER > TMRT =1 ;
A B REE] USART D]_ @
s TXIF SR BB B USART By TX b i

Er 2 REEARY (TXIE=0) RC6/TX/CK

s TXIF & TRMT 258K FEBERGIARRHY It
(Read Only ), ffitg# TRMT HIJa] LA 2R
EFTEERSE A ! (RS485 or H/W
Hand-Shake ﬁﬁ% )
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s RSR R—74{iLgs - #UL 8-bi

1B RCIF FE)/E

ts ERFIR)

«  BElCEIREFIRDR ek A S RCREG

FIFO #4385 RCIF

 — |

s (e E—FEBHE FIFO JURMEREMR |, .,

U — TR A

BTG HAFESR Ay FIFO &

X

> AIEEEHHY

PR - PETRE R B

4, FIFO HyZs gy T B4

i




ol I USART K=
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. USARTHYRIGTEZUBAE:
» .\mplabcl18\v3.41\src\pmc_common\USART

s OpenUSART : BHENIERE USART By TAEER,
m  BusyUSART : & ARG ITERH?

- putSUSART 7t RAM 2R 8L H &

m  putrsUSART : 4 ROM iR BBt H 5=
Ui LA ..)t"l)k_J_ LIX L] A

lJLl

u ReadUSART BBV E R} (Byte)
s WriteUSART : HZE—EE&R} (Byte)
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Regional Training N
Centers

m 32 : 19200, N ,8, 1
n ERfEEEL L B — R (polling TXIF )
s SRR - EHMESCE T
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Init. MCU.C
void InitializeUSART (void)
{
TRISCbits. TRISC7=1; /I Set input for RXD
TRISCbits. TRISC6=0; // Set output for TXD
RCSTADbits.SPEN=1; /[ Enable USART Module
OpenUSART ( USART_TX_ INT_OFF /] Set TXSTA Reg. =0b00100100

& USART _RX_INT_ON /l Set RCSTA Reg. =0010010000
& USART_ASYNCH_MODE

& USART EIGHT BIT

& USART_CONT_RX

& USART BRGH_HIGH

, 51); I/ Set SPBRG=51, Baud Rate = 19200 @16 MHz
IPR1bits.RCIP=1; I/ Set Receive of USART are High priority
PIE1lbits.RCIE=1; // Enable RxD Interrupt




N
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2

S-S

Main.C
#pragma code isrhighcode = 0x0008
void isr_high_direct (void)
{
_asm I/ begin in-line assembly
goto isr_high // go to isr_high function
_endasm I/ end in-line assembly
}
#pragma code
#pragma interrupt isr_high
void isr_high (void)
{
if ( PIR1bits.RCIF )
{
Rec_Data = ReadUSART( ); I/l Get RS-232 data
}
}
#pragma code
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VT100 %%tk

E
s
GO
Ae
OO
O_
D
D
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EAd GUI Application

W N ﬁ

m  GUI Application

>

=
=]

FAEHI AT

> PSR EEN IR T (E
ARy T AEIIIESE S &ete A R AR 2
> Window i 2B R/ PR 2
n AumiisEsE (VT100 )
Ry BRI A & U PR CAI SR A S A A & i PR AT ¢
PR S YRR A I AR T e SZ P VT 100 554
LA fEF VTL00 S SZ 380 ay i, (EHE T R st Em S 505

>

>

TRl




Al VT100 7 W402 HFE R
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o

s BETARE RS-232 #J ASCI Code It e
> BRI EHEE
> OnfEE 0 PWM #5H{E
> SIEIRREHY ST

n FFH PC B IE RERHYEA

> Eom  RRAVER EH
> i RETHIEE
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IR
773 PRI
5% PRI

R E IR
H%DE?

iy
iga;

i

_%%n
[ e —r—a o~ [y I—

SFENTT
arEntg

%

iy EA1) 28
o erg 2 gl ASCIT Code

VT-100 ‘&

—~

tESC[2J
TEJTFIL P ESC[ 1K

FﬁfE’Jﬁ' ESC[2K

:ESC[Yn;Xn H
THEIN—1T ' ESCE
: ESC |
: ESC |
: ESC
: ESC |

Pn A
Pn B

 Pn C

Pn D

HYF2E

3 UK A
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n  [EYIRH—EEMEEERARR HARRN BRIV TTRATHRRVE SR

> R BRIEEE [EHYI 2% [Nn);
> Hhn Az lEyHY T RS 0 BIERE0F((n-1)

s [EYPH TR » WEFFEYAE + [R5 ([{E]
> 40 . Array_Name[10]
> WEEUF YRR TR AVALEE - 1T &Array_Name[3] #Y 5 2UHUS:
> EREEAEYREET o YRS — (e

s IRESIFVERER @ kY e E]ROMI
const rom char ch[7]={“H”,’e”,’17,7’17,707,7\0’
const rom char ch[]={“Hello”’};

5 35K




| MICROCHIP ?E[: *ﬁﬁ{-ﬂ% E]/\J Ig-_ﬁ

Regional Training

15
Centers

s FERERIRERYRES PR RN YRR TTERE - RS ETF
B SEREMR AL HE

VT100.C

const rom far char * Disp_Line[10]=  /* A& 10 {78 ~AEY | E8ER */
{

VT-100 Terminal",
Microchip Technology Taiwan ",
MPLAB C18 Advance Application Workshop ",
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VT100.C

void VT100 Fill _Screen(unsigned char Line)

{

char i;
for (i=Line ; i<23 ; i++) Il %~ 0 & 23 1T
{

putrsUSART ( Disp_Line[i]);

VT100 Cursor_N_Line (); I TS
}

putrsUSART (Disp_Line [23] ); Il B8~ 56 24 17
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n BHERVERE C EBESWNEK 16 £

s AE{HEERE LCD —ff > EKE{EEHRE VT100 &
> ASCI o ;-8 0] 538N
> WEUT16MERIE - FELEE L ASCII

> AREER10M:RHI(E - FAC16 Hef gy 10 #: H P v B
iy ASCII

- VTlOO Q3 ﬂnﬁ#&

B¥iE 3 100016 2> i £ 4096 (10
4096 (10) F H 4 = ¥ &g 7 ASCI £ 8
0x34 , 0x30, 0x39 , 0x36 , 0x00
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Main.C
void Print_Temperature ( int Data )
{
if (Data==0) WriteUSART ( ‘0°) ; IBEE0, BERO0E
else
{
itoa ( Data,ASCII_String ) ; I B R ASCH B F &
Str_Len = strlen ( ASCII_String ); I BUSASCHIEFEFEENEE
for (i=0;i<Str_Len;i++) Il BN/ NERE R E e
{
if (i==(Str_Len-1)) Il Z35/ NECEERI AL E
{
if (Str_Len==1) Print_Byte(‘0°); /[EFEFEIE—1E » @=E
Print_Byte( “.) ; I DA VINERE
}
Print_Byte(ASCII_String [i] ) ; Il BT
}
}
putrsUSART ( Degree C); I R “deg.C”
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i

IR R A U %

m BiE) Windows XP HY#EB &R & sk
> 1 “MEBERE > “WE > “HEaskimig”

vV V VYV V

s E 19200, N, 8,17 5 e - 5T

&It - VT100

FerzspH Y B (icon) Braa e

AN R A save FHHYELR AR - BHE—X

—d—E=EAS =2 e i Mo Nnnn =gl
ANEEZEMHH PC Yy COM1 » EHPF RS-232 F
APPO0O01 Eﬁg%ﬁﬂi
AR Win 7 ;88 Hyper-Terminal FYfE=?

I||I|>('

S BRI RS-232 7
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m ] DI{EFH Win XP #J Hyper-Terminal
> AR = PR ftny 4mt 5 3k FHRESD

A Hyper-Terminal

v ¥ hypertrm.dll & hticons.dll —#E#2 H &
¢ C\WINDOWS\system32
- ELHEA(T hypertrm.exe
ST G ER T
o (FREZEEETH AR "FARUEAE” BARL “VT-100.ht” B H]




-[JE

B i

i

[ STt

MICROCHIP
» FERSERMBINCALE RS
m USB to RS-232 iERFAR/23 1] L
n FEEEHEHED T
> 1F NE FyisEE COMS

=]IT(A) fEIRGD  EREAED
WS 2 A

-232 41

{5 R

USB FriE#Edy COM Port

- BOX

BRI BB RE
BEHE (COM fl:l LPT)
Fif In telCR)A e Management Technology - SOL (COMI)

+o ) R B S F‘%ﬁ
. L
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Coers ™" g AT A

1 A7 L
\\‘Q 1

> FAtA> FrafEz 2 TEEHE=L > HEEfl
> WIN 7 377 $8E = By hypertrm.exe

S VT-100 - SRR

VT-100 AZE

EEE mEE RN COMS PIF
O g el I iR S | EEEE
\_/ | e R
% VT-100 | =FETO. |
1. FEE 37
=z 3 SrbEmtrnE: |
2k ol W HEC: |
SIS - (ET B B SR - BRI [ v
T (E): B (RS (P |ﬁ v|
EEEES(E): 25008610 |
mwmsman: ([coms ) v BIETTE: (L |
REE.. | EESIE: | v/
ATV RS R B BB W
2. 3K 2_id IS B R [ EREEE® |
* COMS
[ we | EE | ! [ % [ =@ | =FHw

ErErER | ANSIW OO0 B--1 U U Y D LY SR L) = Rl = B I
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m #{T Plpha.exe

> File 2> New Session

=0
Rs-232 Serial

Telephone Numkber:

TCPRJIP Telnet Connection

AlphaCom -

LT AR E

TCPJIP 55H Connection Part Agyno
RS-232 Senal Connection [com? ~| Baud Rate:
Flaw Cantral Data Bits:
[~ DTRDSR Parity: INONE -
[~ RTS/CTS _
[ ®ON/XOFF Stop Bits

Erulation

[ Autowrap
[7 MNewLine
[7 Local Echo

Bis- FE®
VT100 e =8 4% )
e

- - — - - —0) ~

212

R 3 TR AR

Serial

) g

F* USB i anid
EEEIEE ST
19200, 8, N, 1

Flow Control : i

[v Display Errors Advanced

[ Black Cursar
[v Scroll Bars

Cancel
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s USART HYRRIEHE RS E

> 1£ Init. MCU.C 11 A InitializeUSART( ) AT
v EERKZ, =19200 bps , 8 bit Data, No Parity , 1
Stop bit
v 3 USART DLeREr A =0, W3R E] A& High Priority

v RCIE=1,RCIP=1

v USART BVEAAEFERFETT > BRI
ARV R A HE R E USART
> PHELlE  BFRAVE SIS Main.h
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W _.)

HEl| USART

Init MCU.C

void InitializeUSART (void)
{
TRISChits. TRISC7=1;
TRISChits. TRISC6=0;
RCSTADbits.SPEN=1;

OpenUSART ( USART_TX_INT_OFF
& USART _RX_INT_ON

& USART_ASYNCH_MODE

& USART EIGHT BIT
& USART _CONT_RX

& USART BRGH_HIGH
,51);

IPR1bits.RCIP=1,;
PIE1bits.RCIE=1;

I/ Set input for RXD
// Set output for TXD
// Enable USART Module

I/ Set TXSTA Reg. =0b00100100
/I Set RCSTA Reg. =0b10010000

I/ Set SPBRG=51, Baud Rate = 19200 Bps
Il @ 16MHZ

I/ Set Receive of USART are High priority
// Enable RxD Interrupt
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m UK LCD ¥JaETE

m & VT100 9ea=

m fF main.c 1AL NEYZIRE
> 4 500 ms EHUR{EEE Sensor il & ~j7> LCD

> FFGERRGSSR{FRY T1 Buffer , T2_Buffer g%y

> I VT_100_Update( ) (=i RS-232 {#45
VT100 SR8

X
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Jro D2

- ® __Cl:p'z ouT SEL.
- RB3 | - , RCI
= o ROSEMNe

-

AN m\g
. B\&TE

cx & W& cy
X2(2nd XTeD

JP6 * %kig & MAX232
Pinl &_TxD (On)
Pin2 & RxD (On)
Pin3 &_CTS (Off)

JP7 * ki 4% RS-485
L S 21

JP9 & * & SPI i &
BARHY FRE

JP10 i * & 12C /i &
1& 2 &4 24LC04
3&4 iﬁ}if;#&- TCT74A7

J2 R E
32768Hz
FITE
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c % R L
enters N \/ N\ .I]IUXI_.\\‘% I'I!I_'J.TJK‘EJ:

[

o MBS TR
o SEHU R [EI U HE Y3 R R RS e g

eI U RIE VT 100 Ximisk
> BURTL ) T2 BmfE
> BFiF 500mMS ErEURAIME
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bl
»

umhi

= N
—

71—

=3

b -~

=R R

ER A BB =1TRI A58k

if (Flagbits.Timerl Flag) // update Temperature on LCD every 0.5 Sec

{
1. ks 500mS HyHESE
2. FEHaERENE LCD &R
LATDDbits.LATD7 = |LATDbits.LATD7 ; // Flash LED7
3. EEHTVT100 &&lmtkeyim R
}

%/I\

1111
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e RS

YT1-100 Terminal

Microchip Technology Taiwan

MPLAB C18 Advance Application HWorkshop

Received Slave update Counter : 168

Current Temperature 1 : 22 deg.C Current PWM Output :

Current Temperature 2 : 23.5 deg.C Status :

. Set Maximum Temperature : Current EEPROM Setting :
. Set Hinimum Temperature : Current EEPROM Setting :
. Request Auto Cooling

. Cooling System Shutdown

19200 8-N-1 50011
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OOOODCVWU

%gfﬁi_

ZHIANE, EEPROM

1. 10 EFHE 16 1EFE]
2. 16 #EfEE 10 #EH]
O

00000 3FHE5EPROM
Q... QOO0
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ﬁ File Edit Session Configure Transfer View Window Help
= S . B B S™= 7%

YT-100 Terminal
Microchip Technology Taiwan

MPLAB C18 Advance Application Yorkshop

Received Slave\update Counter :
Current Temperathre 1 : 22 deg.C Current PHM Output :

Current Temperature : 269 deg.C Status :

Remote Setting

. Set Maximum Temperaturg Jurrent EEPROM Setting/: 99.3 deg.C
. Set Minimum Temperaturk Furrent EEPROM Setting\: 10.0 deg.C
. Request Auto Cooling

. Cooling Svstem Shutdown

Ready 20, 36 Tuesday, Januan

© 2012 Microchio Technoloav Incorporated. i< 5 =5+
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= VT100 §E83FTE

s EXFEEE

m S H

R TE

H B 10 #E&Ey ASCII

i AHY

TR S BRI HexX

code j‘ﬁbz

‘ITI

A

> W A G e m/E 78.6°C

0x37| 0x38 | 0x36| #21cASCII#%F

1 |
376(10) ﬁ =X 103@-%']
1 |

178(1s) & & 1632 4




MICROCHIP ASC” E/\j 10 2t E}“U E% 16 ?‘L_lé'ifu
¢ C18 »1#f ek B S\ B

Lyl
2 [

Centers

m atob():
> RHETRTE E Y B o SR AR B T YA St B 5
> 5l “100” = 0x64 » "127” = Ox7F (1FE))
> ”-128” = 0x80 » ”-2” > OxFE (&%)

 atoi( )
- SRS FI B T T SRR 16 T TE A S

> {4 “1000” -> Ox03E8 > ”-1000”-> OxFC18

A AN AL T =g A AN et wle

x atol()

> RHERE BB T IR 32 T T
> f: “1234567890" -> 0x0499602D2
> “-1234567890” - 0xB669FD2E
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MICROCHIP
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‘I'I'll

ZHE T
BCD to Hex)

B

ZEER

pad )

E%ET&DH@’U LHA

¥ 2 R

“BEArE”
“FArE”

\LL[|

ZE.
<.

WL N\

<.

A

“HArE” fix 10¢

R HYE

>
>
> R/ TEALEC
>
>

Y

10000 775

PRI E > A5

RS S

)L

SN
2L 1000 21535 —{E{E
2L 100 1&1555 = (&1

£k

BT

H
H

BEAEI0REIe— 16 #EHE




»"‘

s 16 #EH] - Fefl

MICROCHIP 10 Z\l ‘ l—’f

Regional Training .
Centers

[ N A Y e A Ay A
¢ ;& VT100 E ARVRSE (000~999) #ERK 16 |
Rec Cmd.c
near int T2_Setting ;
near unsigned char T2 Hi;
near unsigned char T2_Mid ;
near unsigned char T2 _Low;
T2 Setting = (int) (T2_Hi & 0x0F) ; /] B A8 > charBUseEE & intAIsE
T2 Setting = T2_Setting * 100 ;
T2 Mid = (T2_Mid & 0x0F) * 10 ; /] EEFA T 8
T2 Low = (T2_Low & Ox0F) ;
T2 Setting = T2_Setting + (int) T2_Mid ; @~ +-~8"° ={E&EEI

T2 Setting = T2 _Setting + (int) T2 Low ;
return T2_Setting ;




=N S—
e \FEX =~
n HEFES
> DUBCE T =TT

@Jr
4
e

v DUEIRE A0 0x2710 EE|/NA 0x2710 » 3E
PleiEile 10 RN EALE > WIREEREY

v BRECFTRL Ox3E8, HLHH A K B R BR B

v BREFE 0x64
v BREFEL OXOA

u Cl:ll:ll:l

> Pl unsigned int 247

v SR 10000 > 15588 B 10 #ERIRY “EArEC
v [10000 By % N —{E%nYEE
v ¢ F2ER > HfF 1000 0 100 - 10
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void LCD_ItoA (unsigned int AD_Data)

{
DS Zero FLG =1; Il 8% € R BN HI SR
putcLCD (Set_BCD_ASCII (AD_Data / 1000)); I FETTRrE
AD_Temp = AD_Temp % 1000; I BN B fir PA& RV EL
putcLCD (Set_BCD_ASCII (AD_Temp / 100)); Il BT E R
AD_Temp = AD_Temp % 100;
putcLCD (Set_BCD_ASCII (AD_Temp / 10)); I ETRrE
AD_Temp = AD_Temp % 10;
putcLCD (AD_Temp +="'0"); Il B ~{EAr 8L

}

unsigned char Set BCD_ASCII (unsigned char BCD_Data)

1
If (BCD_Data == 0)

{ if (DS_Zero_FLG) return * 7; Il B2 NE] » [EfE 225" ASCII Code
else return ‘0’; Il BER—R%HY ASCII Code “0” (&)

}

else

{ DS Zero FLG =0; Il B F fE S BRI

return (BCD_Data +='0"); I fE[E] A T EESZHY ASCII Code
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H5k 10 A ASCIl e

m btoa()
>RSI TTA F B BEHA K L0HE R ASCH 8 F- &5 1%
FEFEETE FIAIr ik
> f31]: 0x80 -->"-128" » 100-->"100" » 199-->"-57"
m itoa()
> WEHAL6AT TTHYA S B L0HE Y ASCH 854
> f51: 0x1000-->"4096” » 1000-->""1000"
m ltoa()

> BRIA32( T B B 10Ty ASCI 8555

HH

HH




wewow  C18 FrHRALH R

Regional Training

Centers
Function Description
atoh Convert a string to an 8-bit signed byte.
atof Convert a string into a floating point value.
atol Convert a string to a 16-bit signed integer.
atol Convert a string into a long integer representation.
btoa Convert an 8-bit signed byte to a string.
itos Convert a 16-bit signed integer to a string.
ltoa Convert a signed long integer to a string.
rand Generate a pseudo-random integer.

=rand | Set the starting seed for the pseudo-random number generator.

tolower | Convert a character to a lowercase alphabetical ASCI character.

toupper | Convert a character to an uppercase alphabetical ASCI character.

ultoa Convert an unsigned long integer to a string.
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(R

m Get 3 Digital ()

> H VT100 gy A = (& A10#EF 81 - B EE s EE
_J‘/Jm RSQZHE{E$%E\Z 16 Z@_%U

> REEHATRAY16 AEFDRE s e E{EH4% EE_Write() %5 A EEPROM tf
m EEPROM Update ()

> H EEPROM & 16 ERDREEEE » B 10 #5(Hy ASCI {25
55 VT100 #H~

\4
‘-ll—' ‘-ll—'

m EE Write ()

> iR ECEERES A EEPROM
m EE Read ()

> H EEPROM EHV RS E &
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L5

= EEPROM H]DIEE

[|‘|~
y

9 VT100 Fr

i AN

ASCII 1 » 8] DL E R ASCIl Codeqt
M 7% » Fix4s VT100

HFFLE EEPRO

RUN > Ryl ZA508

SRS
> ﬁ/éflﬂ‘n E{-‘/JELXDXIE.

#2?

1y PWM Duty Cycle -

SOAREIARE 16 | AR BUE &
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m 7E Ikr fEf A ¥ Configuration Bits, Device ID K AE
EEPROM HYRFIRIHEE & (Code Page)

1

CODEPAGE NAME=config START=0x300000 END=0x30000D PROTECTED
CODEPAGE NAME=devid  START=0x3FFFFE END=0x3FFFFF PROTECTED
CODEPAGE NAME=eedata START=0xF00000 END=0xFOOOFF PROTECTED

SECTION NAME=EEDATA ROM=eedata // #ItESHIA Ikr 224 » SR EREHENE S

n ENEEECEYERERE EEPROM # (& ~HY EEPROM
zﬁfﬁ@@*ﬂ_ﬁﬁ%—@@/\ PIC18F4520 # )

EEDATA=0xF0000
rom unsigned char Temp_Setting[ ] = {OxE7,0x03,0x00,0x00}
Il 3 EEPROM RS #IE 945 EE (0.0°C ~ 99.9°C)
// 0XO3E7 = 99.9°C , 0x0000 = 0.0°C i fE Internal EEPROM Addr. 0x00 ~ 0x03 firkk
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A —_ .
HEEES

C18 My ALH B4 E (—)
fir AFZH

Ry

» In-Line Assembly

> NZHER

SEEBESHIMPASM (FRE])

=55 (directive)
v ORG, EQU, RES, BANKSEL, SET, #DEFINE

EEE > A SRR E R

v i xxx.inc #EZEHHESRE ¢ RCIF,ADIF,W,F,FAST
_asm RESFE

_endasm 1E BN

TNE

ERNEHEESHT#

> moviw 10 ==

> moviw 0x0a

= ot A T D

\_. —

..\\.E. — l:ll:l l:[

A.\.ﬂ_\_
O Jm —

&SR




messene  C18 MR AL SRES4HEE ()
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s BB
> B O] LB T ATH
> ‘B n] DS CHYSR Y
> 27 (Label)
v HEERNBREYS B (Tx_Loop:)
> W Tas E R ATH

v BIMPASM#H[E (RCREG, SSPBUF ..)

n —EEREEN T Fax A EEE

S\

> FSRO , FSR1 , FSR2
> PCLATU , PCLATH , TBLPTRX




A\ OrVVYV R) ¥
MICROCHIP U ?‘? '

Regional Training

F

—R&E MPASM &% - In-Line Assembly &% :
movT PORTD,W mov T PORTD,0,0
andlw b"11110000°” andlw  OxfO

xorwf Temp Varl,W xorwf Temp Varl,0,0
btfss STATUS,Z btfss STATUS,2,0
goto DiscFail goto DiscFail

bsT STATUS,C bst STATUS, 0,0

return return O
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m PIC18Fxxxx %I MCU AENELR

rJ

.
# EEPROM

n FERHVIERIESE NEFE

» EEDATA
» EEADR
> EECON1
> EECON2
v EECONZ Ll —(EEERG PREESR | MHE
Oxaa 7 RERNEIR AR
s R AEFFHERTE LR ST

> R5EH GIEH & GIEL

——————ee—— e e e
O

T

B A Ox55,

B8] ]
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CEDDNN A
CCPRUIVI IYa

ﬁ'ﬁﬁ

1l

Vi
AX

n EEER
> 15 EEADR B EEDATA & AG#

unsigned char EE_Read (unsigned char EE_Address) )_L'E[/j/fg

{ » EEPGD fir7t =0, [
EEADR = EE_Address: EEPROM = [E &
EECON1bits.EEPGD = O: > CFGS firor = O ﬁﬁ;ﬁ}fﬁﬁ
EECON1bits.CFGS = 0. Ve & By EEPROM Jivd
EECON1bits.RD = 1; Flash Program Memory
return EEDATA; .

} > PyEL RD 1T

> EEDATA HY{E /R ] 7 BI#sEE 1
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PIR2bits.EEIF = 0;
EEADR = EE_Address;
EEDATA = EE_Data,;

EECON1bits.EEPGD = 0;

EECON1bits.CFGS =0 ;
EECON1bits.WREN = 1;
INTCONDits.GIE = 0;

_asm
MOVLW
MOVWF
MOVLW
MOVWF
BSF
_endasm

INTCONDIts.GIE = 1;
while ('PIR2bits.EEIF);
PIR2bits.EEIF = O;
EECON1bits.WREN = 0;

0X55
EECON2,0
OXAA
EECON2,0
EECON1,1,0

%/\&F?_

¥ EEADR Y1 EEDATA 53 A
EIE

EEPGD fizyt =0, 511
EEPROM B

CFGS firyt = 0, FIZREEHIEAE
{2 EEPROM J Flash
Program Memory

BLEN WREN {i77T
Be f P ET R R R RS E T T 5]
v 0x55 > Oxaa
I EEIF (i cEl M A1E B TR
BRI T !
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while(1)
{

Rec_Cmd_Check() ;

if (Flagbits.Timer1_Flag)

{

Flagbits.Timer1_Flag=0;
switch ( Timerl_Count)

{

casel:
LCD_Temp_Update () ;

break ;

case2: /
VT100_Update() ;

break ;
case 3:

FE

A Yank 3t DL B2V

(]ﬁ
g

EEPROM_Update();
break;

default :
break ;

}

LATDbits.LATDO = ILATDbits.LATDO ;

F switch ZR o B2 =\t THY
iS55

Rec_Cmd_Check() &=z
FH & IR Y AH e & R
VT100 Update =k B E{H
SETRAE (13,32 ) & (15,32)
EEPROM_Update =&

EEPROM NiVE: EE T~
{F (20,68) & (21,68)
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& (ERUmiRE A T

<
g ><_[
VN &5

) 2L /=

= & Maximum Temperature

& [T#&mfkin A “2” @& Minimum Temperature
itk VT100 &8It A BYIR S 2 E (EFRHAR 16 HERIE

% {F A\ EEPROM

|

=0 EEPROM 1V B E % E (B AR 10 EHI{E B E~
ZIIVT100 py= =
Hjn PIC18F4520 J&Rk Stand-Alone Mode 1255 & )H

R > DUAEDR

THEEF A EEPROM
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HPL

umhi

TR
» EBUE T » 7 EEPROM ZhY

> void EE_Write (unsigned char EE_Ac
unsigned char EE_Data)

1. 28 Data Book B/ &l 0 srR ATGHEEE
= El,j_l;l:l /£ '%$£_E

2. firat e ERME A 281 . EE _Address , EE Data

» unsigned char EE_Read (unsigned ChaF
EE_Address)

1. FH[EEEEEREE Data

dress,

IEHESTE ﬁﬂT?@T& Zalriy




-r-"'_,ww-rv_ﬁ
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alloisiold L RS XE /i e B B
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£ AlphaCom - [SERIAL1] (=X

@ File Edit Session Configure Transfer View Window Help

]

'} )

YT1-1680 Terminal
Microchip Technology Taiwan

MPLAB C18 Advance Application Workshop

Received Slave update Counter : 1307
Current Temperature 1 : 22 deg.C Current PWH Output :

Current Temperature 2 : 2&4.5 deg.C

. Set Maximum Temperfture : 99.3C irrent EEPROM Setting : 99.3 deg.C
. Set Minimum Temperdure : 12. urrent EEPROM Setting : 10.0 deg.C
. Request Auto Cooling

. Cooling Svstem Shutdown

20, 36 Tuesday, Januan
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PWM H1E

1. SRR
2. PWM #&4H

3-Dyty Cycle +§U

DO
) 00000000
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m extern HYERET

> BE 7 extern <SRETAURI> SRETA R,

v extern unsigned char Varl,
v extern near unsigned char Varl,

> Extern 5445255 (Compiler) 820
RIERE St e EI’J ’ 3'52“*”” (MPLINK) &t H
fir ik

n ¥R (extern ) HYRAZ
> 1% C 2=V (=R IR A0l py = CHY R Y
(prototype) H & H[1A]




C18 B

SHHEIE

MICROCHIP
Regional Training
Center
> VO

Id VT100_ puthex (unsigned char HEX_Val)

> IO VT100_puthex B » WERF—2BUH A
> LSV EIE IS A e R HE R EERS MY RAM ( static
local #7 enable KF )

n  AERAARASECRESEIIIELE » [hEaReE B3
TTEE, He bRt

n BEEZENES  RAERENIUERSE  HEERL
A AR BER

. %%@Efﬁ%ﬁ%f\fiﬁiiﬁﬁﬁﬁi%lﬂ’ﬂ%ﬁ » AJDLA] extern 2R
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Main.C Rec Cmd.C

near unsigned char Rec_Data,; extern near unsigned char Rec_Data;

near unsigned char Buzzer_Count; extern near unsigned char Buzzer_Count;

near union extern near union

{ {

unsigned char Flag; unsigned char Flag;
struct { struct {

unsigned Key_ Flag:1; unsigned Key_Flag:1;
unsigned Timerl Flag:1; unsigned Timerl Flag:1;
unsigned Pause_Flag:1; unsigned Pause_Flag:1;
unsigned Buzzer_On_Flag:1; unsigned Buzzer_On_Flag:1;
unsigned Buzzer_Fast_Flag:1; unsigned Buzzer_Fast_Flag:1;
unsigned Buzzer_Mid_Flag:1; unsigned Buzzer_Mid_Flag:1;
unsigned Buzzer_Slow_Flag:1; unsigned Buzzer_Slow_Flag:1;
unsigned Shutdown_Flag:1; unsigned Shutdown_Flag:1;
|3 ¥

} Flagbits; } Flagbits;
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Duty Cycle Registers ﬂ'-- CCPICOM=54=

CCPRIL '

CCPR1H (Slave)"
1
Comparator R Q
.xl'?. RC2/CCP1
TMR2 {Note 1)
v ™
Comparator I TRISC<=2>
Clear Timer,
".’:l ZCPA pin and
PRZ latch D.C.

Mote: 8-bit timer is concatenated with 2-bit internal Q clock or 2
bits of the prescaler 1o create 10-bit time-base.

] PWM 1S

s TIMER 2 & PWM BV THF g {728

>
>

Bl PR2 MHEE#R L E Period

Bl CCPRxH ELE sk g PWM HY
Duty

TMR2 = PR2 H¥:

v TMR2 G HEIEFE, & CCPx 5%
£ 1 (High)

v Z=Duty &0, H CCPx ##f 0
(Low)

v CCPRXxL , CCPxCON<5:4> f&aruh
& A CCPRxH K 2 firthleafiric
AHREHY 10 bit Br{Fas

= TMR2 = CCPRxH i, CCPx
s By O (Low)




MICROCHIP | PW M
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1 lrnll

YRR

m [ PIC18F HYHRAEKRFE PWM £ 10 bit BVEENTRE, (HE ..
> TMR2 , PR2, CCPRxH , CCPRxL & & 8 bit El’]@?f ]

m PWM #J Duty g CCPRxL Fz CCPxCON HY bit 4:5 4HE% 10 bits
HE E1H

= CCPRxH EEEAEEENT AT B TI4HRR 10 bit BYZERIZRAF
¥eH CCPRxL , CCPxCON<4:5> ja i

s TMR2 #E27A 8 bit , (HEARI{E bit RE R

> %5 Timer2 1y Prescaler 5 1:1

v 2 bit #Y Internal Q Clock ( &{Ef5<H 4 {& Q Clock 4Hpk , ECiGHE ?)
> %5 Timer2 1y Prescaler & 1:4 or 1:16

v 2 bit BYT7EkRES (Pre-scaler)
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m Timer2 5 Pre-scaler #i
void InitializeTMR2(void)

Post-Scaler
{
OpenTimer2 (TIMER_INT_OFF m Timer2 {J Prescaler 227
&T2 PS 1 4 : - el
et POST 1 1) Timer2 Reset B3]
PR2 = OxFF; (PerIOd)

n ESHETE#E Enable , HI
Timer2 By Post-Scaler 25

{BEHGEZZE Timer2 T CPU
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PWM By Initial !!

n  FEF Timer2 #SERI4E(E TIE&R T 3 PWM )46 bRy TIE !

n  H{EAH

Dy

B YRR, OpenPWM1( period ) , OpenPWM2( period )

s PWM EHf = (period+1) *4 * Tosc * TMR2 Prescaler
s TMR2 Hy Prescaler 725, 1:4 , 520E-2#YEHA & 256 uS = 3.9K Hz

m 39K Hz B N JEIEEHEE - FHREIFEEE Buzzer &z FAN B2

void InitializePWM(void)

{

OpenPWM1(0xFF); Il Open PWML for Buzzer
OpenPWM2(0xFF); /[ OPen PWM2 for FAN
SetDCPWML1(0x3FF/2); /l Buzzer out frequency

Il PWM = (PR2+1)*4*(1/16MHz)(Prescal)
/Il 3.9KKz = 256 *4*0.0625uS * 4 = 256 uS
TRISCbits. TRISC2=1; /[ Turn off the PWM1 output (Buzzer)

TRISBbIts. TRISB3=0; /[ Turn on the PWM2 output (FAN)
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n OnEE S R REEHE T BIRGECE R Y S
> EEPROM_Hi_Setting , EEPROM _Low_Setting
T2 HUREENAEBON T2_Buffer 52258
s % PWM iy Duty Cycle & 0 .. 1023 RIJfE(EH 2L FHV ARG EE
fis iy Duty Cycle

{ (T2_Buffer - EEPROM_Low_Setting) * 1024

---------------------------------------------------------------- = Temp_PWM }
(EEPROM High Setting — EEPROM _Low-Setting)

m ([F SetDCPWM2( Temp PWM-1) 7k:%E Duty Cycle

= MHERY, KB TERR PWM Duty 1% R A]H Temp_PWM ZKETE
FLEA R H 7 EE ( Disp_Duty )
» Disp Duty =[(Temp_PWM ) /1024 ]* 100
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m {E&RE% EEPROM_Hi_ Setting =800, EEPROM_Low_Setting = 200, T2_Buffer = 600
s (REEATETER , Disp_Duty = 66 (%) ,iff Temp_PWM =66 % x 1024 = 682

VAR

Add SFR | [aDCOND | AddSymbol |[_parameter 1 -

Address | symbol Name | Value 1=

N00A Temp PHM a8z (-
0OF0 Disp Duty A6 -

['watch1 Watch 2| Watch 3| Watch 4]

— Vil WU IEATLTA
void PWLI Control(void) "
{

O if (T2 Buffer==EEPROM Hi Setting) Temp PWM= 0x3FF;
else if (T2 Buffer<=EEPROM _Low_Setting) Temp PWNM= 0x001,
else

i
Temp PWM = (0x3FF * (long) (T2 Buffer-EEPROM Low Setting))/{ EEPROM Hi Setting - EEPROM Low Setting) ; I

¥
SetDCPWM2 (Temp PWNM);

Disp_Duty = (100 * (long) Temp PWNM) / 1024 ;

=] YT100 Cursor Position(13,69);
btoa(Disp Duty, ASCI_String); 4|L|
2
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fEETE Temp_PWM E({EZUFHY (long) AIER T2 =R REHE T |

BE 27
R TP 2"

- o] x|
Add SFR ”ADCOND vI Add Symboll __parameter_1 ll
Address | symbol Name | Value | 1=
00ZD Temp  PUM 26 ||
NOFO Disp Duty 2 -
E= el oAl o
- o] x|

void PWLI_Control(void)
i
if (T2_Buffer==EEFROM_Hi_Setting) Temp PWNM= 0x3FF;
else if (T2 Buffer<=EEPROM Low_Setting) Temp PWNM= 0x001,
else

i

Temp PWM = (0x3FF * (jegzibiid g sieltigpinugiciznniity ) )/ { EEFROM Hi Setting - EEFROM Low Setting) ;

¥
SetDCPWM2 (Temp PWNM);

Disp Duty = (100 * {(long) Temp PWNM) /1024 ;

YT100_ Cursor_Position(13,69);
btoa(Disp_Duty,ASCII_ String),
VYT100 Clear Right();
putsUSART(ASCII String),
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&

MPLAB C18 fi Rl iE e T

5T E Temp PWM YR F 9, SioHatEZRE

> (1024 * ( T2-Buffer — EEPROM_Low_Setting ))
=EFEE, 1024 * 400 = 409600

409600 %

(£

et e int ﬁ”ﬁﬂﬁtﬁiﬁqﬂﬁj{d\ (0..65535)
> B R ET R RV RER

(long) BALEE T

s EFERGERER  “long’ HYERIIRE A BE A R S

=2 A~

JEEE

| BRI

TR e E T R AR U B A YRR AS 12K
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void PWM_Control(void)
{

HEHVETR

if (T2_Buffer>=EEPROM_Hi_Setting) Temp_PWM= 0x3FF,;

else if (T2_Buffer<=EEPROM_Low_Setting) Temp_PWM= 0x001;

else

{

Temp PWM = (1024 * (long) (T2_Buffer-EEPROM_Low_Setting ) )/
(EEPROM_Hi_Setting - EEPROM_Low_Setting ) ;

}
SetDCPWM2(Temp_PWM —1);

Disp_Duty = (100 * (long) Temp_PWM) / 1024 ;

VT100_Cursor_Position(13,69);
btoa(Disp_Duty,ASCIl_String);
VT100_Clear_Right();
putsUSART(ASCII_String);
Print_Byte('%');

[/ FARGEF R aned[ER ||

_—_— = —— —
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m £ main()FE

W

=

MICROCHIP jJ[[A PWM_CO n’[l‘0|

BI0_E TT#TE] PWM_Control () B9RZs% , 3%

SEE Timer

while(1)
{

g Timerl Count (NI ERT

Rec_Cmd_Check() ;

if (Flagbits.Timerl_Flag)

{
Flagbits.Timer1_Flag=0;
switch ( Timer1l_Count)

{

caseO: LCD_Temp_Update () ;
break ;

casel: VT100_Update() ;
break ;

case2: EEPROM_Update();
break;

case 3: PWM_Control() ;
break ;

default : break ;

p—
[ ]
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If (SW2_Debance!=0)
{
Iif 1SW2 | 'SW3) SW2_Debance=10;
else SW2 Debance--;
}

else
{

if \SW3)
{
Flagbits.Key Flag =1 ;
SW2 Debance =10;
}
if \SW2)
{

Flagbits.SW2_Flag = !Flagbits.SW2_Flag;

SW2 Debance =10;
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‘&3 AlphaCom - [VT-100 Setting] = =] X
Q,L File Edit Session Configure Transfer View Window Help
= B & o B & = %

Y1-100 Terminal
Microchip Technology Taiwan

MPLAB C18 Advance Application Workshop

Received Slave update Counter : 694
Current Temperature 1 : 22 deg.C Current PWM Outp(it :81%

Current Temperature 2 : 81.1 deg.C Status :

. Set Maximum Temperature : Current EEPROM Setting : 99.9 deg.C
. Set Minimum Temperature : Current EEPROM Setting : 0 deg.C
Request Auto Cooling

: Cooling Svstem Shutdown _

Ready 12,71 Thursday, Janu
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m PWM Control ()
> THEHERAT T2 BYm/S B EEPROM PfEs e B0 S BhfE]HY
PWM Duty Cycle #giit} » WA HIER#& ~E VT100
> A PWM B=(EEH)E &7 LA Duty Cycle J5=(f2El#E 28
> {ELE&REF - DL LED 5o/ sk JE G R Ry PWM
> R PWM2 fgrdt v] DL Config. HYEZESS RC1 = RB3
v LCD (D9) &#% RB3 HyHIfir » JP CCP2 FERk## RB3

n FF Timer2 (5mS) 2Rz 12§28 Bk E
- Read_Tmp.c §j0A SW2 g2l » B[] VR1 &y

NS mEE
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ok, » EHWELERESS > WEIRHANREE LCD K VT-100 &tk

oK. m User HJZZE#E VT-100 &XUmiRH s SRaE E i i ~ Be(BOm A2 HlRS
WAFEA Ry EEPROM

OK. w User "% VT-100 XUt BUEK/5E B m E P2 fl BE A R

ok. ® JREEWAGHVENL K—(E 10-bit PWM gt - Higt (Duty) &l
EEPROM Wik  Bx(BOMEEEREE H AT SRR TR
Duty HYEgH{E (1% to 99%) » DAZEHE R RRH YRR

- SRREAT R BRN 75% - 97% -~ BYEEHT  giv i pans
- SRR TR 1% - 74% - B oz
- SRREE 19 - B REE Y
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Microchip Technology Taiwan

MPLAB C18 Advance Application Yorkshop

Received Slave update Counter : 126

)

)

). Request Auto Cooling

). Cooling System Shutdown

. Set Maximum Temperature : 80.0 Current EEPROM Setting :
. Set Minimum Temperature : 00.0 Current EEPROM Setting :

YT1-1080 Terminal

Current Temperature 1 : 19 deg.C Current PHM Output :28%

Current Temperature 2 : 21.9 deg.C Status : Normal Temperature

80.0 deg.C
B deg.C

?i FAPOOZ ':'T T*,trm.t__ﬂ* . il
BED ﬁ?ﬁ@ wiRen DRy SR R
=

000107 [EENEE 1920081 [SCROLL [CAPS [NUM [RE [FIFT
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n *EI_CQ;JIE’I*#_‘ T

s XEREETEIL - bR

N0t

5 KB B

. HERBANER - RGEAES

n H{RAZTHIZIRER

53K > S Bosd T
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s BIRERIIREMEER ° BRI TR K 5EHER
n  FAHTimer A5 BCHYBF REZRIR

> PIC18xxxx NHE BN Timer &J§

n HEERHE Task (EEHIIESRER) 278K AERE 2 Dead Loop

> YI5R EEPROM Ei CPU Hy# ({5 filyA (LA » WA HlEsE s B i
e !

s EESHE Task BYBITHF R/ NPT BCRFE]
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while(1)

{
Rec_Cmd_Check();
Key_Press_Check();

if (Flagbits.Timerl_Flag)

{
Flagbits.Timerl Flag=0;

switch (Timer1l_Count)

{
case 0x00:
if (LCD_Count==0) LCD_Temp_Update();
break;

case 0x01:
VT_100_Update();
break;

case 0x02:
EEPROM_Update();
break;

case 0x03:
PWM_Control();
break;

case 0x04:
Temp_Compare();
break;

Y520

11 ErEAHERE

I BB AR ERS-232 #EKAER
Il BRI EIZ R I T

/l Timerl BY I EE R E(0.1s)
I BHY > B IFIETE R
I BT EES - BmElRRA

/I :0.5s update JBEFEREILCD

/I :0.5s update VT100MVE &R
/1 450.5s FHEIEEPROMPHERESLE
I SHECEEEEPWMEY Duty Cycle

/' B Fina L EEPROMAYR R R ELER

=
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Temp Compare

_Compare() BA Disp_Duty EsHlEr R4

> 75 Disp_Duty >=99
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m [emp
v
v
—ff
>
v
v
—ff
>
v
> A
v
> A
v
v

#E~ Over Temperature AR (15,58)

SR EEHE AER (Flagbits.Buzzer _Fast _Flag=1)
Disp_Duty >= 75, Disp_Duty < 99

#E~ High Temperature JREERE (15,58)

SR EEHE AT (Flagbits.Buzzer_Mid_Flag=1)
Disp_Duty >= 25, Disp_Duty < 75

#E~ Normal Temperature jYEERE (15,58) il fHHHEZ 8=

Nicn nll'l'\l >— 1 Nicn nllfy < ’)l-_\

LJIQP_ y — &y LJIQP

#E~ Lower Temperature JAEEFE (15,58) A GRS
Disp Duty <1

#E~ Lost Temperature YR (15,58)

R EE T A& (Flagbits.Buzzer_Slow_Flag=1)
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if (Buzzer_Count==0) TRISCbits.TRISC2=1;
else
{
Buzzer_Count--;
Bz.Count++;
if (Flagbits.Buzzer_Fast_Flag==1)
{
if (Bz.B1==1) TRISChits.TRISC2=0;
else TRISCbits.TRISC2=1;
}
else if (Flagbits.Buzzer_Mid_Flag==1)
{
if (Bz.B2==1) TRISCbits.TRISC2=0;
else TRISCbits.TRISC2=1;

}
else if (Flagbits.Buzzer_Slow_Flag==1)

{
if (Bz.B4==1) TRISCbits.TRISC2=0;
else TRISCbits.TRISC2=1;

| it

\/

152

AY

=20

f£ Timerl #Y ISR F 0 AL NEY F B3R $2E%] Buzzer

/I Buzzer control , If the count=0, uzzer off

/I Check the alarm with fast mode

/[ Turn On the PWML1 output (Buzzer)
/[ Turn off the PWM1 output (Buzzer)

/I Check the alarm with slow mode

/[ Turn On the PWML1 output (Buzzer)
/[ Turn off the PWM1 output (Buzzer)

/I Check the alarm with slow mode

/[ Turn On the PWML1 output (Buzzer)
/[ Turn off the PWM1 output (Buzzer)
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near union

{

unsigned char Count;

struct {

unsigned BO:1,;
unsigned B1:1,;
unsigned B2:1;
unsigned B3:1;
unsigned B4:1;
unsigned B5:1;

} Bz=0;

il & i B R IR

{FFE—{E44 5 Bz BY union 8
AC& A AU AR AR S A

> Flagbits.Buzzer Fast Flag
» Flagbits.Buzzer Mid_Flag
» Flagbits.Buzzer Slow_Flag

EEIEREE Bz FIARERIALIT

if (Flagbits.Buzzer_Fast_Flag==1)

{

if (Bz.B1==1) TRISChits.TRISC2=0; /Il Turn On the PWML1 output
else TRISCbits.TRISC2=1,; /I Turn off the PWML1 output
}

else if (Flagbits.Buzzer_Mid_Flag==1)

{

if (Bz.B2==1) TRISCbits.TRISC2=0; / Turn On the PWM1 output
else TRISChits.TRISC2=1; /I Turn off the PWM1 output

}

N& B1 E B2y EAFE - iEANETRETAR
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/ kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkrkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

I* HE7N EELRENENEERE

/[*

I* 1. {NEE RS 99% » #E R~ Over Temeperature” F£VT100(1517 » 58%I))
/[* K LCD &8 —17

II* 2. WS EFEEE 99% » S{EE =2 20 #p

/ kkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkkk

MARRZAEREE 99% By P ZMMHVENE KB E




I;\ICROCHIP | 2 _'J_I \\A jﬁﬁk_‘/_ml?fc /%—Q“\}E

Regional Training
Centers

n i PWM RS IIPAE A bR LA B 7 LY

> JEFEHY 99% -100% -- EEZEER (B~ Over Temperature )

> RS 75% - 98%  -- ERAEE T (#R High Temperature )
> JETENY 25% - 74% - BEEAEER S ( #H7s Normal Temperature )
> JETENY 1% - 24% - BEEAE L (B~ Lower Temperature )
> RS 0% AN - ERERAEE Y (¥R Lost Temperature )
s ] Bz.Count 5T EES &L TTA FIEEEFE RV IR E

4 BUZZER HIE5E
= FA Lite hitdmaas @ FESERER A2 WGAER Ry 9280

bytes » £ PIC18F4520 (32KB) H1 H{5R &l 28% AYZ=[E]




