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Tsunsusias

Ss1 VAR  PORTA.0
S2 VAR  PORTA.
L1 VAR  PORTB.1
TRISA = %111111
TRISB = 900000000
ADCON1 =7
PORTB =0
LOOP: IF (S1= 0)AND (S2=1) THEN HIGH L1

IF (S1= 1) AND (S2=0) THEN LOW L1
PAUSE 50

GOTO LOOP

END
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Tsunsuas

S1 VAR PORTA.3

L1 VAR PORTB.5
TRISA = %111111
TRISB = %00000000
ADCON1 =7
PORTB =0

start:
IF S1=1Then goto start
TOGGLE L1
Pause 100

loop:
IF S1=0Then goto loop
Pause 100
GoTo  start
End
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S1 VAR PORTA.S

L1 VAR PORTB.5
TRISA = %111111
TRISB = %00000000

ADCON1 =7
PORTB =0
start:
if S1 =1 Then
HIGH L1
else
LOW L1
endif
pause 50
GoTo start

End
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S1 VAR PORTA.3

L1 VAR PORTB.5
TRISA = %111111
TRISB = %00000000

ADCON1 =7
PORTB =0
start:
portb = porta * %000000
pause 50
GoTo  start
End

msmauvesllsunsy
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luuis %000000 fmuadluaiwesn B duiludiym
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Tilsunsudres
S1 VAR PORTA.3
L1 VAR PORTB.5
TRISA = %11111111
TRISB = %00000000
ADCON1 =7
PORTB =0
start:
if s1 = 1 then goto start
pause 50
loop:
if s1 = 0 then goto loop
toggle 11
pause 50
goto start

end
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p———O—— 5V
10K
MCLR
1 RA3 RB5

st
0
Lg1ue 150
PIC16F877
Lt
- 22P
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22P
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Tsunsusas

S1 VAR PORTA.3
L1 VAR PORTB.5
i VAR byte
TRISA = %11111111
TRISB = %00000000
ADCON1 =7
PORTB =0
start: if s1 = 1 then goto start
pause 50
loop: if s1 =0 then goto loop
fori=1to5
high 11
pause 500
low 11
pause 500
next i
goto start
end
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Experiment 6  msidieuTisunsuionrugumaiy — aaaiaauls
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NITNANDINTY Experiment 6

q p—————————————— +5V
10K
uP s1 —
- MCLR 150x8 D7
@ @——o RA3 RD7
== 0.1uF Bt
PIC16F877
N
DOWN s2 1 =
n_ Bt
(= RA4
£t
Bt
i Bt
RDO Bt
DO
20P
T 0osc1
— L
1 osc2
22P

Tusunsufidafi 1 Continuous operation

S1 VAR PORTA.3
S2 VAR PORTA.4
k var byte
TRISA = %111111
TRISD = 9%00000000
ADCON1 =7
portd =0
LOOP: IF (S1= 0) AND (S2=1) THEN
pause 50
k = k+1
portd = k
if k = 255 then k = 254
endif A Y
lgonioa 14/




IF (S1= 1)AND (S2 =0) THEN
pause 50
ifk =0 then k=1
k =k-1
portd = k
endif
PAUSE 150
GOTO LOOP
END

Tdsunsuddan 2 Step operation

S1 VAR PORTA.3
S2 VAR PORTA.4

if k = 255 then k = 254
endif

pause 50
if k=0 then k=1
k =k-1
portd = k

endif

PAUSE 150
GOTO LOOP
END

k var byte
TRISA = %111111
TRISD = %00000000
ADCON1 =7
portd =0
LOOP: IF (S1= 0)AND (S2=1) THEN
pause 50
k = k+1
portd = k

idlel: if (S1 = 0) AND (S2 = 1) THEN idlel

IF (S1= 1) AND (S2 = 0) THEN

idle2: if (51 = 1) AND (S2 = 0) THEN idle2
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Experiment 7 msd@euTilsunsuienrugumsidonvduindoeyaluduls

4 A = =) A v A 9 o
yailszean oAnyIMIwen TUsunsulumsnrugumsdeuviviinvesteya ludls
A8ITATAG 9
Y

S A
NHEHWUI U

4
o (%

4 o a g v A o - s
msaeu sazvduindeyaludulsiduiugmddyiadumsiszuananadamdns uay
79 ¥ ' o o A o o o A 9
msdszgndlFan umsmiuguimzmshauveuniestns myhdyananiugu liiaiudu
Ioananoi g lumsdszunanandvaylumsmoutinlunedie - v fe << uaz >> dodwnlu
o & ' : - o = 4 4 =
msldfida fe emsideudoyalifelingaiie e MSB ne LSB naw Wermelinnil dndeyas:
anvoy lutimsdoundulsudulmi  Fwanaralonmsmyu(Rotate) indoya uazlun1w Pic Basic
' 9
v lusisdsdmSumsnryudoyasesiu aniumindesns szdesldmpwemauud unsneues wio

Y A v v £ o A g '
apaeu Tlsunsuld Inandeyadounaunnsudulvy

NITNANDINTY Experiment 7
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b osct
L osca
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Iﬂjllﬂiuﬂ1ﬁﬂﬁ 1 f‘niﬂ’lﬂﬂuﬂ15la@uum1ﬂﬂ1ﬂm1ﬂ —UN

S1 VAR PORTA.3
S2 VAR PORTA.4

k VAR  byte
TRISA = %111111
TRISD = %00000000
ADCON1 = 7

portd = %10000000
LOOP: PAUSE 400
IF (S1= 0) THEN
portd = portd >>1
if portd = %00000000 then portd = %10000000

else

portd = portd << 1

if portd = %00000000 then portd = %00000001
endif
GOTO LOOP

END
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S1 VAR PORTA.3

S2 VAR PORTA.4
k VAR byte
TRISA = %111111
TRISD = %00000000
ADCON1 =7
portd = %10000000
LOOP:
IF (S1= 0)and (S2=1) THEN
pause 50

portd = portd >>1
if portd = %00000000 then portd = %10000000
idlel: IF (S1= 0)and (S2=1) THEN idlel

endif
if (S1= 1) and (S2 = 0) THEN
pause 50
portd = portd << 1
if portd = %00000000 then portd = %00000001
idle2: IF (S1= 1) and (S2 = 0) THEN idle2
endif
GOTO LOOP
END

Tsunsudrdan 3 mssmugumsviuinluniedie — v nuudnaniuzaoiiios

S1 VAR PORTA.3
S2 VAR PORTA.4
k VAR  byte
direction VAR bit
TRISA = %111111
TRISD = %00000000
ADCON1 =7

direction =0
portd = %10000000
LOOP:
IF (S1= 0)and (S2=1) THEN direction =1
if (S1= 1)and (S2=0) THEN direction =0
pause 50
if direction =1 then
portd = portd >>1
if portd = %00000000 then portd = %10000000
else
portd = portd << 1
if portd = %00000000 then portd = %00000001
endif
pause 150
GOTO LOOP
END
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1 4 Y
msihauveslisunsy Gudulilsunsuazdudmmiuuaasdraviviuaasanar msiudy

a 4
ﬁ?ﬂaﬁiﬂﬂﬂ?ﬁﬂﬂﬁ?‘ﬂ% S1 uay S2

S1 var PORTA.3 ‘for count up
S2 var PORTA.4 ‘'for count down
num var byte
disp var byte
direction var bit
TRISA = %111111
TRISD = %00000000
ADCON1 = 7
direction = 1
num = 0
portd = 255
LOOP:

IF (S1= 0)and (S2 = 1) THEN direction = 1
IF (S1= 1) and (S2 =0) THEN direction =0
pause 50
if direction = 1 then
lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,$f8,$80,$90],disp
portd = disp
num = num+1
if num >9thennum=0
else
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,$8,$80,$90],disp
portd = disp
if num = 0 then num = 10
num = num-1
endif
pause 1000
GOTO LOOP
END
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yatlszasd eAnIMslonTsunsulumsieFudUNNIIN Key Pad Tagldnanns Scan key
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- 3 o g & T p do 3
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e e e e
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7 8
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e B

= <3 ' 9 = 1 1 a :)’ a Ia YR o o
iﬂﬂj]l]‘ﬂ 1 griuaus 1 /O tWed 7 11 lLGlfﬂlﬂ'iﬂi‘ﬂﬂﬁﬁﬂﬁﬂﬁ?ﬂ%@uﬂﬂqﬂﬂﬂ 12 @1 luihues
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Yo o Y A o o r?/’ 9 1 U a A Y = YY)
2. l¥midalin o hreduaiedyia Row 19 31du dertaedn 1 e ldianiuzi@oniuny
v A
WV VO N@oi Uy Column N4 4 &
Y ' v
3. @4A1a09n 0 19 Row 1 91niuldfmdans9suanIuzasdni Column 1 , Column 2,
Column 3 , 1182 Column 4 MUAAY WINTTDIUZABIN 0 N Column o uaasnldimsnaaing 1, 2,
4 3 A & VW < a 3
3, W50 4 (NN NNV NG 4 Iddefuais Row 1 110 Column leuiluaedn o Al
W luTisunsudos (Subroutine) Nizy 13

A o ¢ A co o o A a9 v R a A Q9
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Y a0 a v ° Y Yo o o A A
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Column 2, Column 3 , 18 Column 4 MUY WINNADIULADIN 0 N Column 1A uaaanldinmsna
A o & a < o ' =
amd 5,6, 7, w30 8 ¥n Column leufluaodn o Nl llviruluTsunsudos (Subroutine) fiszy 13
Fa v ) 1
5. dlukeudnifuiuduaeuii 3 wie 4 ieasnuaniumsainaainduesyaiineiy Row
9 o =y o 2y o & ~ ' ~ o 2 A
gane nniudedeunau llisuduiduaeudi 2 Tnd 151Sengimsiinuiii “Scan key” 1oanngil
o d’ld 1< a ~ o 1A @ a [ a
mahauiGwndululasrini mehouieaueuniinmiasnivaniuzasinnnmnailluaing
wioununn
a [ 1< Y T
matalums@euTdsunsuIaeld1dsunsundn(Main program) (HudiFenlUsunsudos
I I 9
(Subroutine) Ferhaummzanulanunitandszanana ildmsdouldsunsudu nsedunay
g & o o Aq oY a
dszananaiaWumn - Mdalunim Pic Basic Pro Compiler 114 181A GOSUB uag RETURN Tagi]

1
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Initial Var.
Initial Procedure
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|

]
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i-—-{—--— GOTO Start |
END |
|
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|
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—» Labell
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Label2
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RETURN }
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NITNATDINTYN Experiment 9
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22p
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maauvelisunsudida
A A o 2 U a2 g ] A 1
dosuihauTUsunsueziuglaunusumsnaijuaindeglae livaawinomy  iienailu
v v Y
andmneavla IMuaasinemvljuinaivinemniudnll vazezdounduluglaunusumsna

1 4 4 1
uaindog auningnanmeoavdude i Tusunsufidlusaiiugiunmsfoud Fasimalszgndse’ly

rowl var portbh.0
row2 var portb.1
row3 var porth.2
coll var porth.4
col2 var porth.5
col3 var porth.6
col4 var porth.7
num var hyte

disp var byte

TRISB = %211110000

TRISD = %00000000

num =0

portd =255

high rowl

high row2

high row3
e main program
start:

gosub scan_key

pause 50

goto start

end

e end of main program Taenihealy
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------------------------ subroutines
scan_key:

low rowl

if coll = 0 then gosub num1
if col2 = 0 then gosub num2
if col3 = 0 then gosub num3
if col4 = 0 then gosub num4
high rowl

low row2

if coll = 0 then gosub num5
if col2 = 0 then gosub num6
if col3 = 0 then gosub num7
if col4 = 0 then gosub num8
high row2

low row3

if coll = 0 then gosub num9
if col2 = 0 then gosub numO
if col3 = 0 then gosub num10
if col4 = 0 then gosub num11
high row3

return

numl: num=1
lookup num,[$c0,$f9,$a4,$b0,$99, _
$92,$82,$f8,$80,$90],disp

portd = disp
return
num2: num=2

lookup num,[$c0,$f9,$a4,$b0,$99, _
$92,$82,$f8,$80,$90],disp

portd = disp
return
num3: num =3

lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90] disp

portd = disp
return
num4:. num=4

lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,$f8,$80,$90],disp

portd = disp
return
num5: num=5

lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,$f8,$80,$90] disp

portd = disp
return
num6: num =6

lookup num,[$c0,$f9,$a4,$b0,$99, _
$92,$82,$f8,$80,$90],disp

portd = disp
return
num7: num=7

lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90] disp
portd = disp

return -,
' U

num8: num =8
lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,$f8,$80,$90],disp

portd = disp
return
num9: num=9

lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,$f8,$80,$90],disp

portd = disp
return
numO: num=0

lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,%f8,$80,$90],disp

portd = disp

return

num10: num =10
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,%f8,$80,$90],disp
portd = disp
return

numll: num=11
lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,%18,$80,%$90],disp
portd = disp
return
e end of subroutine
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Experiment 10  msi@oulisunsuiodudyaiondes

J A = = A o9 < o A A A
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ad
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1
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nautluiud wienaluaindeg wiedeuasuliszis wiamamshaudanan fudy  mdeild
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1 o o A Y = ' 1Y dy o A < ~ [ Y
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maidesdednedte oo ldiladun1siiauues Timer module Nogmieluda McU fldmuniu
9
J v @ o YA o

4 [ { o yd @ @ a
iesnndyanandesiduesnintiiludyanaiod  duiuervildidyanaes Tuiineenindls win

ApamIfineendedl91993n509nNNAGILow pass filtlenponamgli 1 dwmsumsldaulums
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. £ o A . ] o Aa A 2 k4 o = '
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Houlwlasa +5v fagldoudestiuiuil nSosuSondn¥oniiadr “Buzzer” d@uBNUVUHII AD External
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Tdsunsufia

Tsunsudrdandiail 3 Tusunsy Taeszldmdasuiadosiuanaenu e lnliuuinnude
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o 29 9 = o A A o a J
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Y
v Ao

@ 99 ¥ a  J o Y o a A ° < Y 9
“HfNfl]']ﬂﬁql‘]fﬂﬂﬁ'J‘V'I%I‘]Jﬁ!LﬂilIi]Z‘V]']GI,W MCU NUUALFSN9D9 NN ATUITUIUATINDIUUA LATILAIITIDU
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ﬂﬁﬂllﬂﬁllﬁuiﬂﬂ1iﬂﬂﬁ:]ﬂﬂ51ﬁll 518?13!@5]@”“5‘1/]1\111«!?11@\11‘”?”]‘1&]ﬁnﬂﬂuﬂﬂ"ﬁiﬂdﬂil!ﬂﬁﬂ Pic Basic Pro

Tdsunsun 1

S1 var PORTAZ3
spk var PORTB.5
i var byte
TRISA = %11111111
TRISB = 9%00000000
ADCON1 =7
PORTB =0
start: if s1 =1 then goto start
pause 50
loop: if s1 =0 then goto loop
fori=1to5
freqout spk,100,2000
pause 1000
next i
goto start
end

Tdsunsun 2

S1 var PORTA.3
spk var PORTB.5
i var byte
TRISA = %11111111
TRISB = %00000000
ADCON1 =7
PORTB =0
start: if s1 =1 then goto start
pause 50
loop: if s1 =0 then goto loop
fori=1to5
sound spk,[100,10,50,10]
pause 1000
next i
goto start
end

Tdsunsun 3

S1 VAR PORTA.3
spk VAR PORTB.5
i var byte
TRISA = %11111111
TRISB = %00000000
ADCON1 =7
PORTB =0
start: if s1 = 1 then goto start
pause 50
loop: if s1 =0 then goto loop
fori=1t03
dtmfout spk,[0,2,9,4,3,8,4,9,0]
pause 1000
next i
goto start
end
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A = = A S 1Y 3w A A
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NITNANDOIAN Experiment 11
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G.1uF
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10K x 4

Column 1

R

Column 2

Column 3

Column 4

4
\.\3\ Row 1

5,

Row 2

©

o« Row 3

Tdsunsufie

MCLR

PIC16F877

RB4
RBS
RB6
RB7

RBO

220x8
RD7

i

RDO ———AAN—

+5V

SPK

150
RC1 BC547

rowl
row2
row3
coll
col2
col3
col4
spk
num
disp

var
var
var
var
var
var
var
var
var
var

TRISB
TRISD
num =0
portd = 255
high rowl
high row2
high row3

portb.0
portb.1
portb.2
portb.4
portb.5
portb.6
portb.7
portc.1
byte

byte

= 9%11110000

= 9%00000000

Haenthoa 11




--------------------- main program

gosub scan_key
pause 50
goto start
end
e end of main program

------------------------ subroutines
scan_key:

low rowl

if coll = 0 then gosub num1
if col2 = 0 then gosub num2
if col3 = 0 then gosub num3
if col4 = 0 then gosub num4
high rowl

low row2

if coll = 0 then gosub num5
if col2 = 0 then gosub num6
if col3 = 0 then gosub num?7
if col4 = 0 then gosub num8
high row2

low row3

if coll = 0 then gosub num9
if col2 = 0 then gosub numO
if col3 = 0 then gosub hum10
if col4 = 0 then gosub num11
high row3

return

numl: num=1

lookup num,[$c0,$f9,$a4,$b0,$99, _

$92,$82,$f8,$80,$90],disp
gosub speakl
portd = disp
return

num2: num=2

lookup num,[$c0,$f9,$a4,$b0,$99, _

$92,$82,$f8,$80,$90],disp
gosub speak2
portd = disp
return

num3: num =3

lookup num,[$c0,$f9,$a4,$b0,$99,

$92,$82,$8,$80,$90],disp
gosub speak3
portd = disp
return

num4: num=4

lookup num,[$c0,$f9,$a4,$b0,$99,

$92,$82,$f8,$80,$90],disp
gosub speak4
portd = disp
return

numS: num=5

lookup num,[$c0,$f9,$a4,$b0,$99,_

$92,$82,$f8,$80,$90],disp
gosub speak5
portd = disp
return

Haenroaly
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nume6: num =6
lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,%f8,$80,$90],disp
gosub speak6
portd = disp
return

num7: num=7
lookup num,[$c0,$f9,$a4,$b0,$99,_
$92,$82,$f8,$80,$90],disp
gosub speak7
portd = disp
return

num8: num =38
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90],disp
gosub speak8
portd = disp
return

num9: num=9
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,%18,$80,$90],disp
gosub speak9
portd = disp
return

numO: num=0
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,%18,$80,$90],disp
gosub speakO
portd = disp
return

num10: num =10
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,$8,$80,$90],disp
portd = disp
return

numll: num =11
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,%f8,$80,$90],disp
portd = disp
return

speak0: dtmfout spk,[0]:return
speakl: dtmfout spk,[1]:return
speak2: dtmfout spk,[2]:return
speak3: dtmfout spk,[3]:return
speak4: dtmfout spk,[4]:return
speak5: dtmfout spk,[5]:return
speak6: dtmfout spk,[6]:return
speak?: dtmfout spk,[7]:return
speak8: dtmfout spk,[8]:return
speak9: dtmfout spk,[9]:return
e end of subroutine
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Experiment 12 msiiouTdsunsuivelszgnamssuiladoinanvaznautlufdusoaing
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Tumsnaaindiienrugumsiinuvesniesininauazgnsaiiniosldnng q Suiludesliil
= A A A o o A YYGI Yo ¥ o 1 1A A v o
LﬁﬁNﬂﬁﬂmE]EJufJuﬂﬁiUﬂ1ﬂ®%ﬂ%1ﬂﬂﬁﬂﬂi°ﬁ@1%1@'5U§l 196193 11U ‘Viif‘)ﬂlllﬂ’lllﬂllﬂﬁﬂi‘ﬂﬁﬂ
a A o IS Y @ A = o A a a us: Y v oA a <
Qmﬁgﬂ!ﬂﬁ@ﬂﬂﬁﬂﬂ?ﬂ1ﬁ Wudu wanms Aemsen Tdsunsududadesdudu S ANYNULTYINAN 11l

Tusunsudosunsn I3haundannmanatluaing

NITNATOIAIN Exxperiment 12

L @ +5V
10K
UP S1
MCLR 150 x 8 D7
o 0o g RD7 | AAA——B—
= 0.1uF
PIC16F877
DOWN | 82 1
0
[ RA4
RDO
22P
}T QSC1
—
L {osc2
22P RBS
o W =
Tdsunsusia

o 4 a < Y A ' 2 v a
msmauvesllsunsy !ﬁﬂﬂﬂﬁ?‘ﬂ%’ S1 uag S2 Lﬁ@LWiJ LlagaﬂﬂW‘V]ﬂﬂiﬁilzllﬂﬂulﬁ'ﬂﬂﬂaﬂﬂ']ﬂ

N13INA

S1 VAR PORTA.3
S2 VAR PORTA.4
Spk var portb.5

k var byte
TRISA = 9%111111
TRISD = %00000000
ADCON1 =7
portd =0
LOOP: IF (S1= 0)AND (S2=1) THEN
pause 50
k = k+1
gosub click
portd = k

if k = 255 then k = 254
idlel: if (S1 = 0) AND (S2=1) THEN idlel
endif

Haenihoa 11
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IF (S1= 1) AND (S2 = 0) THEN

pause 50
if k=0 then k=1
k =k-1
gosub click
portd = k
idle2: if (S1 = 1) AND (S2 = 0) THEN idle2
endif
PAUSE 150
GOTO LOOP
END

click:
freqout spk,10,2000
return
e End of Subroutine ------------------------
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Experiment 13 msi@oulisunsuionansnaniuionoada (LCD Display)
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Command Operation
$FE, 1 Clear Display
$FE, 2 Return home (beginning of the first line)
$FE, $0C Cursor off
$FE, $O0E Underline cursor on
$FE, $OF Blinking cursor on
$FE, $10 Move cursor left one position
$FE, $14 Move cursor right one position
$FE, $CO Move cursor to beginning of second line
$FE, $94 Move cursor to beginning of third line
$FE, $D4 Move cursor to beginning of fourth line
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Modifier Operation
BIN {1...16} Send binary digit
DEC {1...5} Send decimal digit
HEX {1...4} Send hexa-decimal digit
REP c\n Send character ¢ repeated n times
STR ArrayVar{\n} Send string of n characters
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NITNATDINTY Experiment 13
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Tisupsufidan 1 dedeanuuaaslu Line 1 uag Line 2

DEFINE LCD_DREG PORTD
DEFINE LCD_DBIT 4

DEFINE LCD_RSREG PORTE
DEFINE LCD_RSBIT 2
DEFINE LCD_EREG PORTD
DEFINE LCD_EBIT 1

adconl =7

Icdout $fe,1,"Hello.."

Icdout $fe,$c0,"World !"

end
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Tlsunsudided 2 deadennw wavamdwnlsfwavgiudy

DEFINE LCD_DREG PORTD
DEFINE LCD_DBIT 4

DEFINE LCD_RSREG PORTE
DEFINE LCD_RSBIT 2
DEFINE LCD_EREG PORTD
DEFINE LCD_EBIT 1

temp var byte

adconl =7

temp =25

Icdout $fe,1,"Temp ="

Icdout $fe,$c0,dec temp,$fe,$c4,"C"
end
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DEFINE LCD_DREG PORTD
DEFINE LCD_DBIT 4
DEFINE LCD_RSREG PORTE
DEFINE LCD_RSBIT 2
DEFINE LCD_EREG PORTD
DEFINE LCD_EBIT 1
S1 VAR PORTA.3
S2 VAR PORTA.4
spk var portb.5
heater var portb.4
temp var byte
TRISA = %111111
ADCON1 =7
temp =25
Icdout $fe,1,"Temp ="
Icdout $fe,$c0,dec temp,$fe,$c4,"C"
LOOP: IF (S1= 0)AND (S2=1) THEN
pause 50
temp = temp+1
gosub click
gosub display
gosub action
if temp = 80 then temp = 79

endif

pause 50
if temp = 20 then temp=21
temp = temp-1
gosub click
gosub display
gosub action

endif
PAUSE 50
GOTO LOOP

click:
freqout spk,5,2000
return
display:
Icdout $fe,$c0,dec temp
return
action:
if temp > 25 then
low heater
else
high heater
endif
return

idlel: if (51 = 0) AND (S2 = 1) THEN idlel

IF (S1= 1) AND (S2=0) THEN

idle2: if (S1 = 1) AND (S2 = 0) THEN idle2
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) @ I o o 1 o 4 " @
dmSuTuga A/D e MCU 1wos fdnaian ldudazeglu Sleep Mode tazdivziFoaonuszuuns

Interrupt

Value on Value on

Address Name Bit7 Bit6 | Bits Bit 4 Bit 3 Bit2 Bit 1 Bit 0 POR, MCLR,
BOR WDT

0Bh,2Bh, |INTCON GIE PEIE | TOIE INTE RBIE TOIF INTF REIF |0000 0000|0000 000u
10Bh,18Bh
0Ch PIR1 PSPIF! | ADIF | RCIF TXIF SSPIF | CCP1IF | TMR2ZIF | TMR1IF | 0000 0000 [ 0000 0000
8Ch PIE1 PsrPIE! | ADIE RCIE TXIE SSPIE CCP1IE |TMRZIE | TMRI1IE | 0000 0000 | 0000 0000
1Eh ADRESH | A/D Result Register High Byte HIOOL XOOOC [ Uuuul uuuu
9Eh ADRESL | A/D Result Register Low Byte KOO X000 | Uuul uuun
1Fh ADCONOD | ADCS1 | ADCS0 | CHS32 CHS1 CHS0 | GO/DONE — ADOMN | 0000 00-0|0000 00-0
9Fh ADCON1 | ADFM — — — PCFG3 | PCFG2 | PCFG1 | PCFGO | --0- 0000 [--0- 0000
85h TRISA — — PORTA Data Direclion Register --11 1111 |--11 1111
05h PORTA — — PORTA Data Latch when written: PORTA pins when read --0x 0000 [--0u 0000
gohtt TRISE IBF OBF | IBOV |PSPMODE| — |PORTE Data Direction bits 0000 -111|0000 -111
0gh(M PORTE = = = = = Rez | RE1 | REQ [---- -xomc|---- -umm
Legend: x=unknown, u = unchanged, - = unimplemented, read as '0". Shaded cells are not used for A/D conversion.
Note 1: These registers/bits are not available on the 28-pin devices.
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A1319N 2

bit 7-6

bit 5-3

bit 2

bit 1
bit 0

ADCONO REGISTER (ADDRESS: 1Fh)
R/W-0 RW-0 R/W-0 R/W-0 RIW-0 RIW-0 U-0 RW-0

| abcs1 | apcso | cHs2 | cHst | CHSO [ GO/DONE — ADON

bit 7 bit 0

ADCS1:ADCSOD: A/D Conversion Clock Select bits

00 = Fosc/2

01 = Fosc/8

10 = Fosc/32

11 = Frc (clock derived from the internal A/D module RC oscillator)

CHS2:CHS0: Analog Channel Select bits

000 = channel 0, (RADJAND)

001 = channel 1, (RAT/ANT)

010 = channel 2, (RA2/IAN2)

011 = channel 3, (RA3/AN3)

100 = channel 4, (RAG/AN4)

101 = channel 5, (RED/ANS))

110 = channel 6, (RE1/AN6G)("

111 = channel 7, (REZ/ANT)I")

GO/DONE: A/D Conversion Status bit

If ADON = 1:

1 = AID conversion in progress (setting this bit starts the A/D conversion)

0 = AJD conversion not in progress (this bit is automatically cleared by hardware when the AID
conversion is complete)

Unimplemented: Read as "0’

ADON: A/D On bit

1 = A/D converter module is operating

¢ = A/D converter medule is shut-off and consumes no operating current

Note 1: These channels are not available on PIC16FE873/876 devices.

Legend:
R = Readable bit N = Writable bit U = Unimplemented bit, read as ‘0’
-n =Value at POR 1" = Bit is set ‘0" = Bit is cleared x = Bit is unknown

A15199 3

bit 7

bit -4
bit 3-0

ADCON1 REGISTER (ADDRESS 9Fh)

U-0 uU-0 RW-0 U-0 RAN-0 RAW-0 RAW-0 RAW-0

ADFM — | — | — ] pcres [ pcrG2 | PCFG1 | PCFGD

bit 7 bit0

ADFM: A/D Result Format Select bit
1 = Right justified. 6 Most Significant bits of ADRESH are read as ‘0".
0 = Left justified. & Least Significant bits of ADRESL are read as 0.

Unimplemented: Read as '0'
PCFG3:PCFGO: A/D Port Configuration Control bits:

PCFG3: | ANT'Y | aAN6'" | ANS'T'| AN4 | AN3 | AN2 | AN1 | ANOD R ch.rEnE.-]

PCFGO | RE2 | RE1 | RE0O | RA5 | RA3 | RA2 | RA1 | RAD Refs
0000 A A A A A A A A Voo | Vss 80
0001 A A A A | vrees | A A A RA3 | vss 71
0010 D D D A A A A A Voo | Vss 50
0011 D D D A | Vrers | A A A RA3 | Vss 4/1
0100 D D D D A D A A Voo | Vss a0
0101 D D D D |Weee+ | D A A RA3 | Vss 21
011x D D D D D D D D Voo | Vss 0/0
1000 A A A A | Vrers | Vmee- | A A RA3 | RA2 612
1001 D D A A A A A A Voo | Vss &0
1010 D D A A | vrers | A A A RA3 | vss 511
1011 D D A A | Vrers | VRer- | A A RA3 | RA2 412
1100 D D D A | Vrers | Vmer- | A A RA3 | RA2 a2
1101 D D D D | Vrer+ |Vmer- | A A RA3 | RA2 212
1110 D D D D D D D A Voo | Vss 140
1111 D D D D | Vrer+ |Vmer- | D A RA3 | RA2 112

A = Analog input D = Digital /0
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Tacg = Amplifier Settling Time +
Hold Capacitor Charging Time +
Temperature Coefficient
= Tamp + Tc + TCOFF
= 2us+ TC + [(Temperature -23°C)(0.05us/C7]
Tc = CHoOLD (R1C + B35 + R3) In{1/2047)
= - 120pF (1K€ + 7O+ 10k Ind0.00048835)
= 16.47us
Tacg = 2us+ 1647us + [(30°C -25°C)0.05us7C)
= 19.72us
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DEFINE LCD_DREG PORTD

DEFINE LCD_DBIT 4

DEFINE LCD_RSREG PORTE

DEFINE LCD_RSBIT 2

DEFINE LCD_EREG PORTD

DEFINE LCD_EBIT 1

heater var portb.4

temp var byte

templ var byte
TRISA = %111111
ADCON1= 0

---------------- main program -----------------
adcin 0,temp
adconl =7
Icdout $fe,1,"Temp ="
Icdout $fe,$c0,dec temp,$fe,$c4,"C"

LOOP: gosub get_temp

if temp <> temp1 then
gosub display
gosub action
templ =temp

endif

PAUSE 50

GOTO LOOP

END

get_temp:
adconl1 =0
adcin 0,temp
pause 50
return
display:
adconl =7
Icdout $fe,$c0," "
Icdout $fe,$c0,dec temp
return
action:
if temp > 25 then
low heater
else
high heater
endif
return
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Tdsunsufia

DEFINE LCD_DREG PORTD
DEFINE LCD_DBIT 4

DEFINE LCD_RSREG PORTE
DEFINE LCD_RSBIT 2
DEFINE LCD_EREG PORTD
DEFINE LCD_EBIT 1

DEFINE ADC_BITS 10

heater var portb.4
temp var word
templ var word
TRISA = %111111
ADCON1 = %210000000
---------------- main program -----------------
adcin 0,temp
adconl =7
Icdout $fe,1,"Temp ="
Icdout $fe,$c0,dec temp,$fe,$c5,"C"

LOOP: gosub get_temp

if temp <> temp1l then
gosub display
gosub action
templ = temp

endif

PAUSE 50

GOTO LOOP

END

get_temp:
adconl = %10000000
adcin 0,temp
pause 50
return
display:
adconl =7
Icdout $fe,$c0," "
Icdout $fe,$c0,dec temp
return
action:
if temp > 25 then
low heater
else
high heater
endif
return
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DEFINE LCD_DREG PORTD
DEFINE LCD_DBIT 4

DEFINE LCD_RSREG PORTE
DEFINE LCD_RSBIT 2
DEFINE LCD_EREG PORTD
DEFINE LCD_EBIT 1

heater var portb.4
temp var byte
templ var byte
level var byte
levell var byte
TRISA =%111111
ADCON1 =0
B main program -----------------
adcin 0,temp
adcin 1,level
adconl =7
Icdout $fe,1,"Temp="
Icdout $fe,$85,dec temp
Icdout $fe,$c0,"Lev="
Icdout $fe,$c4,dec level
LOOP: gosub get_temp
if (temp <> temp1l) or (level <> levell) then
gosub display
gosub action
templ = temp
levell = level
endif
PAUSE 50
GOTO LOOP
END

get_temp:
adconl1 =0
adcin 0,temp
adcin 1,level
pause 50
return
display:
adconl =7
Icdout $fe,$85," "
Icdout $fe,$85,dec temp
Icdout $fe,$c4," "
Icdout $fe,$c4,dec level
return
action:
if temp = level then
low heater
else
high heater
endif
return
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DEFINE LCD_DREG PORTD
DEFINE LCD_DBIT 4
DEFINE LCD_RSREG PORTE
DEFINE LCD_RSBIT 2
DEFINE LCD_EREG PORTD
DEFINE LCD_EBIT 1
c_val var word
c_in var porta.4
adconl =7
Lcdout $fe, 1
Lcdout "Freq:"
loop:
count c_in,100,c_val
c val=c val*10
pause 200
Lcdout $fe,$c0,dec c_val
Pause 100
Goto loop
End
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READ 1,wl
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S1 var PORTA.3 ‘for count up
S2 var PORTA.4 ‘for count down
num var byte
disp var byte
mem var byte
spk var portc.1

TRISA = %111111

TRISD %00000000

ADCON1 7

read 0,mem

num = mem

lookup num,[$c0,$f9,$a4,$b0,$99,_

$92,$82,$f8,$80,$90],disp
portd = disp

LOOP:
if s1=0ands2=1) then
pause 50
gosub click
num = num+ 1
if num > 9 then num =0
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,%f8,$80,%$90],disp
portd = disp
write 0,num
endif
if (s1 =1) and (s2 = 0) then
pause 50
gosub click
if num = 0 then num = 10
num = num-1
lookup num,[$c0,$f9,$a4,$b0,$99,
$92,$82,$8,$80,$90],disp
portd = disp
write 0,num
endif
pause 300
GOTO LOOP
END

click:
freqout spk,5,2000
return
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INCLUDE"MODEDEFS.BAS"
DEFINE SHIFT_PAUSEUS 100

sl var porta.3
s2 var porta.4
dat var portb.0
clk var portb.1
latch var portb.2
stat var bit

unit var byte
ten var byte
hun var byte

thou var byte
digit var byte
num var word
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TRISA = %111111
ADCON1 =7

stat=1

num =0

LOOP:
IF (S1= O)and (S2=1) THEN stat=1
if (S1= 1)and (S2=0) THEN stat=0

pause 50

if stat =1 then
num = num+1
if num > 9999 then num =0
gosub display

else
if num = 0 then num = 10000
num = num-1
gosub display

endif

pause 100

GOTO LOOP

END

display:

digit = num dig O
lookup digit,[$c0,$f9,$a4,$b0,$99,_
$92,$82,$f8,$80,$90],unit
digit = numdig 1
lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,%f8,$80,$90],ten
digit = num dig 2
lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90],hun
digit = numdig 3
lookup digit,[$c0,$f9,$a4,$b0,$99,_
$92,$82,%f8,$80,$90],thou
high latch
pauseus 10
ShiftOut dat,clk,1,[unit,ten,hun,thou]
Pauseus 10
Low latch
Pauseus 10
high latch
Return
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INCLUDE"MODEDEFS.BAS"
DEFINE SHIFT_PAUSEUS 100

sl var porta.3
s2 var porta.4
dat var portb.0
clk var portb.1
latch var portbh.2
stat var bit
unit var byte
ten var byte
hun var byte
thou var byte
digit var byte
num var word
b0 var byte
bl var byte
TRISA = %111111
ADCON1 =7
stat=1

gosub read_mem

LOOP:

IF (S1=0)and (S2=1) THEN stat =1
if (S1= 1)and(S2=0) THEN stat=0
pause 50
if stat=1 then
num = num+1
if num > 9999 then num =0
gosub display
gosub write_mem
else
if num = 0 then num = 10000
num = num-1
gosub display
gosub write_mem
endif
pause 80
GOTO LOOP
END

display:

digit = num dig O

lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,%f8,$80,$90],unit

digit = numdig 1

lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,%f8,$80,$90],ten

digit = num dig 2

lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90],hun

digit = num dig 3

lookup digit,[$c0,$f9,$a4,$b0,$99,

$92,$82,$f8,$80,%$90],thou

high latch
pauseus 10
ShiftOut dat,clk,1,[unit,ten,hun,thou]
Pauseus 10
Low latch
Pauseus 10
high latch read_mem:
Return read 0,b0
) read 1,b1l
write_mem: num.byte0 = b0
write 0,num.byte0 num.bytel = b1l
write 1,num.bytel return
return
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INCLUDE"MODEDEFS.BAS"
DEFINE SHIFT_PAUSEUS 100

sl var porta.3
s2 var porta.4
dat var portb.0
clk var portb.1
latch var portb.2
spk var portb.3
L1 var portb.4
stat var Dbit
unit var byte
ten var byte
hun var byte
thou var byte
digit var byte
num var word
set var word
b0 var byte
bl var byte
TRISA = 9%111111
portb = %00000000
ADCON1 =7
low L1
gosub read_mem
LOOP:
IF (S1=0)and (S2=1) THEN stat=1
if (S1= 1)and (S2=0) THEN sstat=0
if (s1= 0)and (s2=0)then
pause 3000
if (s1 = 0) and (s2 = 0) then
gosub beep2
gosub setting
else
goto loop
endif
endif
pause 50
if stat = 1 then
num = num+1
if num > 9999 then num =0
gosub display
gosub write_mem
gosub action
else
if num = 0 then num = 10000
num = num-1
gosub display
gosub write_mem
gosub action
endif
pause 80
GOTO LOOP
END
read_mem:
read 0,b0
read 1,bl
read 2,stat
read 3,set
num.byte0 = b0
num.bytel = bl
return
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write_mem:
write 0,num.byte0
write 1,num.bytel
write 2,stat
return

display:
digit = numdig O
lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90],unit
digit = numdig 1
lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90],ten
digit = num dig 2
lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90],hun
digit = num dig 3
lookup digit,[$c0,$f9,$a4,$b0,$99,
$92,$82,$f8,$80,$90],thou
high latch
pauseus 10
ShiftOut dat,clk,1,[unit,ten,hun,thou]
Pauseus 10
Low latch
Pauseus 10
high latch
Return

setting:
read 3,set
gosub disp_setting
pause 1000
LOOP1:
IF (S1= 0)and (S2 =0) THEN
pause 3000
if (S1 = 0) and (S2 =0) THEN
gosub beepl
return
else
goto loopl
endif
endif
if (S1= 0)and (S2=1)then
pause 50
set = set+1
if set > 9999 then set = 9999
gosub disp_setting
write 3,set
endif
if (S1= 1)and (S2=0)then
pause 50
if set=0thenset=1
set = set-1
gosub disp_setting
write 3,set
endif
pause 80
GOTO LOOP1

Haenroaly

158



beepl:
freqout spk,20,2000
return

beep2:
freqout spk,20,2000
pause 200
freqout spk,20,2000
pause 100
return

action:
if num = set then
high L1
if stat = 1 then
num=num-1
else
num=num+1
endif
else
low L1
endif
return
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