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Listing 1: PIC16F628 PWMmeter.

program PaMmeter;
{{ PIC16FE28 measures PWM (resolution= 1 usec)
/¢ display the value on LCD every 8.5 sec
¢ timer#d for interrupt every 9.084 msec (approx 1B0Hz)
/# the LCD display has 2 rows x 16
i by G. Carrera 237122823
i I/0 eonfiguration:
/f PortB.3 » pulse dnput (in)
// PortA.B..3,m LCD data (4 bit mode} (eut)
/{ PortB.2 = LCD E {out)
ff PortA.4 = LCD RS (out)
/i xtal = 16,88 MHz
var
t1,82,t3: word:
inteflg, datok,LCDout , firstere: boolean;
1,811, t2h,t21,t2h, t31, t3h: byte;
pulsewlo,pulsesHi: word;
texdl: string[5];
texdH: string(s];
period: Llengint;
texPer: string[l@];
dutye: real;
texd: string[6]: {Continues on the next page)
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/f Led module connections

var LCOD_RS : abit at RA4_bit;

var LCOD_EN : shit at RB2_bit;

var LCD_D4 : sbit at RAB_bit;

var LCD_D5 : shit at RAL_bit;

var LCD_DE : shit at RAZ_bit:

var LCD_D7 : sbit at RAZ_bit;

var LCO_RS_Direction : shit at TRISA4_bit;
var LCD_EN_Direction : shit at TRISBZ_bit;
var LCD_Dd4_Direction : sbit at TRISAB_bit;
var LCD_DS_Direction : shit at TRISAL_bit;
var LCD_D&_Direction : sbhit at TRISAZ_bit;
var LCD_D7_Direction : sbit at TRISAZ_bit;
{f End Led module connections

procedure interrupt;

{f read capture times between rising and falling edge or vice versa

begin
if TestBiv(INTCOM, TRIF} them /) timer#d interrupt
begin
ClearBit(INTCON, TOIF); // reset Timer#® interrupt Tlag
THRG:= 188;
SetBit(INTCON, TRIE); [/ Enebles Timer#8 interrupt
int@flg:s true;
end;
if TestBit(PIRL, CCPLIF) then // capture interrupt
begin
if TestBit(CCPLCON, CCP1MA} then [/ rising edge (585)
begin
if firstere then [} already captured the first rising edge t1
begin
t31 == CCPRIL; // load final time to t3
t3h == CCPR1H;
firstcre:s false;
datok:= true;
end
else
begin
t1l == CCPRIL: // load initial time to tl
tlh == CCPR1H;
firstcre:s true; f/ the first rising edge i3 captured now
end;
CCPLCON :m= $@4; ff change to falling edge on CCPL
ClearBit(PIRL, CCPLIF}; //Clear CCP1l Int. flag (also due to changing)
end
else J/ falling edge
begin
t21 := CCPRIL; ff Tloed intermediate time to t2
t2h = CCPRI1H:
CCPLCON :m %853 ff change to rising edge on CCPL
ClearBit(PIRL, CCPLIF); //Clear CCP1l Int. flag (also due to changing)
and
end;
end
procedure IOinit; /f dinitialize IjO
begin

TRISB:= %@8111811; // PORTB bitZ : output

TRISA:= %lolodgad; // PORTA bits 8..4 are outputs

CHCOM:= 587: /f comparators off (RAB..RA4 usable as digital IO}

Led_Init{);: // Initialize LCD

Led_Cmd (_LCD_CURSOR_OFF); // Turn off cursor {Continues on the mext page)
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CCPLCOM := $85; /) rising edge on CCPL
TLCON 3= 521; f# 1:4 prescaler, int. clk, enable t1
OPTION_REG:= %87; [/ =zet prescaler of Timer#d to 258
ClearBit (OPTION_REG,T); // enable port B pull-ups
SetBit({PIEL,CCP1IE); // Enables the CCP1l fnterrupt
SetBit{INTCOM, PEIE); // Enables peripheral interrupt
THRG:= 18@; /) T8 overflow ewery 156 counts
SetBit{INTCOM, TEIE); f// Enables Timer®d fnterrupt
ClearBit (INTCON, TAIF): // reset Timer®d fnterrupt flag
SetBit{INTCOM, GIE); // Enables global interrupt
int@flg:= false;
Led_Outi{l, 1, 'PWMmeter=-231223'); [/ Print text to LCD (row,column,text}
Delay_ms (2088) ;
Led_Cmd(_LCD_CLEAR); // lecd clear
1:m8;
firstere:n falae;
end;
procedure LCDprint; f/ print measures on LCD
begin
Led_Ced{_LCD_CLEAR); f/ led clear
WordToStriwi thferos (pulsewhi, texdH);// microseconds
lerim{texdH); // trims the leading spaces
WordToStrWithZeros (pulsewlo, texdl):
lerim{texdL); /f trims the leading spaces
Led Out{l, 1,"_=_"' # texdH + "=_=" + texdl);
LongWordToStr (period, texPer);
letrim(texPer}; f/ trims the leading spaces
JiFloatTestr_FixLen{dutye, texd, 5);
Led_Dut(2, 1,'Te' + texPar);
LCDout:s false;
end;
begin /) main program
Inimity ff Indtialize
LCDout:s false;
while true Do /f endless loop
begin
if inteflg then
begin
intaflg:= false;
fimi+el;
if 4= 58 then f/ about 8.5 seconds
begin
LCDout:®m true;
1:3m B3
end §
end
if datok then
begin
datok:= false;
tl:= (tlh shl B}+tll;
t2:m (t2h shl 8)+t21;
t3:m (t3h shl B)+t3l;
pulsewHi:m t2-tl;
pulsewlo:s tI-t2;
period:s longint{pulsewHi) + longint(pulsewlo):
1f LCDouwt then LCDprint;
end;
e
end
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