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1.3. & =233
A Tz SAMPLES tejeejo] A= o] lHynh o @2 A=
23] microEngineering Labs, Inc fAFo]Ee] )54 T,

2. A%

2.1 AZEoAX
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PicBASIC Pro X =2132 Windows oA A3sl# ™ Windows ¢ Start H|
79 Run Box o4 ANINSTALL.BAT & A &g},
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2.2 A¥A =233

PicBASIC Pro ZA3d& 2 AF&3}7] 93tals 2 T2 038 wsy] 93
BAE ey Y= ZaAA 7 F gk EPIC Plus PICmicro £ &1
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" Example Program to blink an LED connected to PORTB.O
" about once a second

loop: High PORTB.O "Turn on LED
Puse 500 ' Delay for .5 seconds
Low PORTB.0O " Turn off LED

Pause 500 ' Delay for .5 seconds
Goto loop " Go back to loop and blink
" LED forever
End

K

a3 ZAdo] gEEgoH DOS TEZEA PBP thgd #dolE&Le
Elo]g st & JdE7|E =2 YT

PBP blink

e = 27] WAAE S Zeoin dadde] wAE Adunh oAl
B2 7 (BLINK.ASM)o] ®#4] U—g—cﬂx];_r ooz oaie »z-e
(PM)o] Aol HFHS PIC vwholaz HEZEHE HE(c] AF

BLINK.HEX)7} wHEoi gyt gkl #Antal oﬂa}y} SRS hs T2
& FAsk Ayde H&Ho}fﬂﬂc Uk F& ZRIHE s Py
SR AA ZRafs AL FEoR UrTOW HAE sh= A9yt Pic
Basic Pro #A3del= 583 AAs#] dod PICI6F84 & =5 why
Utk g PIC vlolaz AEEHE ARt —p 34 A8 29945 A
L3 dEEo g7 AEZY7L PICI6F877 U thg3t o] e
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PBP -p16f877 blink

2.3. Program That MCU
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a7 flgk HaTAAYPYT VAo ® /MCLR 2helell EgA e, 2 719
A E 7 AA® 4MHz Zel2g 18] 5V 9] Zgo)r Qo)
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Pic nlola= Z2ZAMME 24w - o FE3 AFE5 AREsto]of
AUt a2 oFte] o] EAYYh /IMCLR o] 5Volts o A4 A4
HAY 47K 2 5V o AdAsto{of gy}, wkek o]AES AdetA| o
Wol wWeolormz A FAsHA 25Utk IMCLR & AYr s A3 =
U 795 4.7K = 5V o] AAs}o]oF gy}l Picnlo]a® MCU = 3 U3
Oﬂ Power-On-Rset 3|2 & 7}A31 UG, wepA HE oF E¢ Ao

2 FEIFUL. PIC vlo]3E MCU 7} AY7A] s2ebA] & A$ole=

R 3 27F Aadhcrt olo|#3k AAI A K E Microchip tlolE 28
Z3y

4o g 2gy JIAIHE AREsteoF YT AIAAE > §7I7t
ofHHFUTH ANAAIE ko]l AAY 2 BHEHA] gFHEUTH 4MHz B ~"
oA Alete] Y= A B 22pF(F] 5 ol FE I T

9] M ZelolE Felstelof Ut PIC vlo] A& MCU &= "¢ 2o AF=
28Ut M Edtels F58] ZEHE Ho] Ao FuUth Wk PIC
vfo] 2 MCU 7} gh9jAZefe] 25 BS A/E Fgshe tulo]~& A
oty PIC wlo]A2 MCU 7} &2 sl7]o 53 =42 17} AT

e,

2.5.1. PICmicro Specific Issues
PIC m}o]32 MCU & AH4¥ W Microchip HlolE| & $¥3] olsise Re
W Fagch AN cupolai W B el dEE 447 A%
Yt} The PIC16C62x 9} 16F62x (the 16C620, 621, 622, 16F627 and 628)%
=2 oYYt} o] PIC vlo]Z 2 MCU £ PORTA Tt 02 ¥ Eo] ol
27 Aoyt Ao sy F 1 2ELES 0] PORTA & oY=z
O RER AARFYUT o] 4 PORTA ¢ 3 750 o2 o 5242 &
Al FJUeh o] A5ES "AY EEg WA stew oldjel e WHE I
2] A AR A F7F YT

CMCON = 7
oly}z 1 P#HAS 717 PIC16C7xx, PIC16F87x —Lz]al PIC12C67x A8 =
PIC vhol 22 MCU & oh}2 1 RER E28ty] fie] Agates 5o
e} gz dAste]or

ADCON1 = 7
PIC12F675 ¢} 16F676 <= U2 XA AdAgstoior ).

ANSEL = 0
8% PORTA 9] 53 A& 914+ Eo2 AFSS o LdubHel Wby
AR ¢ flsUH OhE BEE o
=l 722 Hol JdFHH. 0 & =95t
AFHTE 1S F8HH High = El% 2ol oty
A4S ZlgietE o] W 5V Atolddl EY AwE F7F stofof Fu
A 3 1K oAl 4K 7hA| o o] A} AZAH 3|2 wet AHE ghS
AEgyr) o] Ho] Yy =z ARG = o2 Ay FEYTh
X PIC vlo] =% MCU PIC16F627, 628, 873, 874, 876 —L&]il 877 & A%
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¢t Z 27" (low-voltage programming)2 AU tl o] 7|5 PORTB
Ao 3ht o]/de] Low & ThEHo] QA b o]dd H2E Ut o]
AL WA EE= HS PIC vlo]38E MCU 7} =13 du) Low-Voltage-
Programming < 3}4] =7}

PIC vlo] = MCU 9] BE -2 19 A J84e7 gYch o] 9
HAE 2 st ARESHY] oldel E¥ AEHE X Astelol FUTh ®
PicBASIC Pro AWl =% Al-&3tut},

E2 PIC mlo] =& MCU &= Microchip & HolE| S el gt}
PIC17Cxxx TlH}o]2~3= PORTA o tlole] W3k = 2~E(TRIS)7} 5
TRIS ¢} #AUNE WH o

o[\

rlo

Ut} 18] =& [2CREAD ¢} I2CWRITE ¢} 2+
i PORTA ¢} A8 < glsdt

PIC12C5xx, 12CE5xx, 12C67x and 12CE67x T]nlo]~e] L E A GPIO ¢
Yth TRIS Bl A 2=E 9] ¢o]F2 TRISIO Y4t}

GPIO.0 = 1

TRISIO = %101010

PIC12C5xx ¢} 12CE5xx TlHlo] ~oA # GPIO.2 & TRIS # A~ A A
AAGe] dHoz AAHEY dHUt o] IS ¥F /0 Fow ALgsed
2 A Ffef| offe] 2FlE Frtstolol

OPTION REG.5 = 0

9] oo A & Aol EE PIC vRe]A= MCU ] OPTION # A 2~H o]
£ OPTION_REG $J4th.

ol"W PIC wlo]A2 MCU + ¥ 3¢ A wEgolH 12C & F-538<= W%
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ol Hulo]l e ZE ool npx]ute] o Ad o)y ZAgHyold HEE X
ghstar FYTh U A olEl = o] fA|oA dlo]HE ¢je] OSCCAL
AA =B 2 &AA ZEstA Utk F71e] DEFINE o] 22730 AlZfo) A
AEHo R o] d& AYPseF vyl

DEFINE OSCCAL 1K 1 'Set OSCCAL for 1K device
DEFINE OSCCAL 2K 1 'Set OSCCAL for 2K device

o] % 7§19 DEFINE % 3&}= PicBASIC Z =213 X7]o] AAsd
OSCCAL ©] A8d Yt

ek UV 2AE PIC vlo]A2 MCU 7} AFEEAhd o] #he 9S54
yth o] 771 DEFINE ©] A0 thd 7§ 2= F3xe w3l
Jyth, &7A¥ PIC vlo]Z2 MCU £ ZzZa Az 93] olg)o] kel
F7F

OSCCAL = $a0 ' Set OSCCAL register to $a0

~

(3}1\,_

Ko
=

o WY

$a0 &= T3] AFE o JUth 2AE 5 PIC vho] A2 MCU oA A A
°] OSCCAL #< ¢l o] Fagur PicBASIC Pro = 7Hs3ithd
PIC12C5xx ¢} 12CE51x t]u}o] 2o 4] OSCCAL #tsS Ao ¢lFut}. o]
T lupoe] 2o 4 ¢°] DEFINE & AM&3 o+ ¢l&uth
'} PIC vlo] = MCU ] OSCCAL | ¥#3 A K= Microchip ¢ HlolE] S
g1F .
2.5.2. Code Crosses Page Boundary Messages
W2 PIC vlo]A2 MCU & 2K Y 8K 9] #E](segment)d Z= Ho]X] v
& 7HAa Yt & #ddo] AT, ojAEE w A HolA| ool
a3 APk ZF Hol A7t AFEE w AAEY PM 2 54 JAelA
=t wakE s dEFynh o)A AAARD Bloln deko] MASHA]
F4t ©# BRANCH o] 59| stojof gttt wkef BRANCH 7} tf
2 MavES gpiS AAlstH AR FAEA] ZFUTh g4l o=
AaHES g% FE 7153 BRANCHL & A&-ghy ),

0

2.5.3. Out of Memory Errors

& PicBASIC Pro &2 ZT&713S PC oA Axd S wregS H43
Yt} Out of Memory ©ll2}7} #A1sH FILES ¢ BUFFERS = <44t}
PBPW.EXE + Windows 95, 98, NT 123 2000 oA A}&7}s3F wr2ag &
ol-g3lo] Ayt Ul o] 32-H]E Windows 37, MPLAB & U2
Windows IDE ©|A] DOS Shell 52}sli= A& 7]YstofoF 3yt DOS A
=l Al Windows WA 2] PBP & A dst= A2 PBP & PBPW & X
sh7]Rk st o

PBPW blink

26 Z= 2ty



o)

4o el dl&ut BrH 7

e

Asalr) A50 weles

)
L
H
fi
N
Y

2o FAES AFEFEYLL v E A Fe ZAE mEe] vlFo] dHlE By
AgE o2 Algdo] RS uy U Hyg: FJS sy e I
ALEE F=lo] EHYTh BASIC &2oA FAFo] Be 38 A4 3
Hgt% PIC wholA 2 MCU o= F7HAQl &3hs AfshA] gorn= Afi+
A AR F dFUh FAELS ZRado] H3S sEAAA L4 A
h=Ao] F&gut) ol 2509] "Set Pin0 to 1" & T3] EHS AWz
o] A o] Qa2 = &4 §l5F YT "Turn on the Battery Low LED" 7} T
Q 3 7)—1?:}1/]

TR A A = A YoM g3tow H9FT] B FE 7
S5 shEA AAE] ey ZR2afe] AlAelr] Mo S shE
oAl 7 AR REA AA AL A=A T2 75T H2E i A
wHep datg VST 7 o] AAE FEF o] ZE o] ol F=
Aol AAH L F2et=A 7@y £ Ad2" FaTt ol Ay &
B3 Hady §A4E ARgS e FAR SR FAG Y

[ed

U
1

il mgt

o AREE FARA G )5S ehie wolgd we oFe =
el
=

BattLED var PORTB.O " Low battery LED
level var byte ' Variable will contain the battery level

If level < 10 Then "If batt level is low
High BattLED "Turn on the LED
ENDif

2.6.3. 2

WO Mabell:" T “here:" HUE FAHoZ HEEE Ut "loop:"
2o gpaE ARl AYY T B gloly FES A = A
A7F S¥HE AUk HAag 7so] FAEH 3 bR fdste] IE

2.6.4. GOTO
U% B2 GOTO & AHg38HA ¥==
T stofof FUrh ZEE =EAoR
1 t}h GOSUB 7} E=-go] APt

?]sdl—

t}. GOTO + 7}s 3k AF&3HA] &

iU gl AEE R

A

3. AWE QA A
3.1 AH8
PicBasic Pro #A#de]= DOS WHEEFNA thad2d2 W5 P2 o3t
Ay
PBP Option Filename
= TA FAY AYe A4S A8E A3 o] PBP o &5
o F4E (-) B SHAO7IEE AU 54 ZAA 7 F7HE
ARE AT A d&ste VlEstd gunh e §AHel Vied 4
Sl ofste] i HUTE v oo Aol AREHE 49

O

]

x

—

L dor

PBP -pl16c¢71 —ampasm blink

BLINK.BAS & ¢jo]A] oAl E8E MPASM o2 AL83kal ERl Z2A|
A7} PIC16C71 AL UL "-" 7|57 B4 e A Exdo] 7Y
olg o UL gyt ¢glowd BAS 7F AFSEUTh PBP & A9
ole]7} glow PM.EXE dAE#=Z 7|Row Assh]rl. PBP.EXE <
PM.EXE = &2 "HE el glojof syt e o2t 23l
A -s o] ARE HATHE o & 7F AdE A gFU T PBP 7F ob
d SAely gdolFe] FolAgdA Gk hdd =g wAA 7 EE

e

3.2 34

3.21 54 -a

PBP = A&7 o2 PM I} Microchip AFe] MPASM & A€}

& o SlFYT MPASM & AR§-stel™ (Microchip AFZHF-E] -91) 714
ghelol A —ampasm < A A dtofoF v}

PBP —ampasm filename

AdEe}olo] A o} 7l ofele] M Ae] glow PM o] AgEUL § 4



ARAE ol Ee] 2a8s FasiAl7] ash

3.2.2 ¥4 —c

oAb del Az 5 Uiel BASIC &2=mtde FAE FHz AU
ohoolAe A AdE fAskeI T PicBasic Pro B @il diste] o
| o= o7t wEeA =Tt Wi ¢ sy

PBP -c filename

3.23 4 -h &&= -?

PBP 7} 7tasl =3ds S48t e s sto] sUTh sy 3t o] Fo] A
AR &2 AgodE 2 Egdo] fxaxgo]l Hyt)

3.2.4 ¥4 -1

PicBasic Pro A23doA 719 include Lo 25 G}
3.2.5 ¥4

PicBasic Pro 7} A}&E golHuygs A9Furt HEF O]%’ﬂf_{
configuration 3o vlo]a =2 AEEZ ] wE glo]H g7} AAEH 3
orp= Age A9Vt glayTh

PBP -lpbpp?2 filename

il

o] &= PicBasic Pro 7} PicStic2 #fo]B# g E A AL A3 APy}
3.25 ¥4 -

o] Al 52 of| A l A& 9A FYd. = PBP A2 o U&7 B4 flsd
o Hyld$ l ojdlEy 2oz FM LS dAFYL Udads
PM 49 ¥y},

PM A4 A

OD g8, AEEHolE, Wade] A

OL EIENTR

PBP -ol filename

ololi= o] AFHoR gE Fof| LST o] wrEo] Yt} 4

o HE2 34l ojAEd= ded =

01”“:‘3101] 3t RS FlskA 7] BT

3.2.7 & =] A -p

PicBasic Pro AFdel= 5H3] & X AHo] glom PICI6FR4 & 7|2
2 P9k e Z2ANE 25 SEs] AshE p $HL AHE

stojol gyt dEE°] 16C74 7F BPAZZAARL A9 AWM= gl A

g vigol Qg

PBP -pl16c¢74 filename
3.2.8 ¥4 s

HE PicBasic Pro Aol = AAJA o= Agdo] d5dT oMED =
2ago] Ayt -s 545 AHEsid Axde s ASM FHdvks A4
sfaL 01@%‘%]% Al &FekA] gkEH T
329 1=| -V
-v A 74-401 o] AE =%t AT HHE Aestes FUTh
4. PicBasic Pro 9] 7|%
4.1 AA=A}

AAx= hs] 3 o] FS YT PBP oA AAdAteE 1j)r‘ﬂ"o]‘/]r
Arolgo] slggunh dAxe= A, A duaFoi(0)e] wide] =

LT TR ARkl WA EAE Skw A Ash ey, et
v A oA, AdA ES oFA] ZE Yl 122 label & LABEL
¥ 54Uk PicBasic Pro oA 2b#e] Aol Agho] glx|wt A 3 32 A
Tk Q1A

4.2 29l 4

GOTo o]y GOSUB 9 A& Fx3s7] flste] AFE %‘HE} PicBasic
Pro Aatdel= gelebdl F24& ARSI YT. %2719 BASIC & RE #el
o EHITE AFE3 AW PicBasic Pro A3d e+ BE 2o ¥3
28 A @y W] PBP = oeklapie i gl Al
W FEQ 7IEE Frkshagy T

here: Serout 0, N2400, ["Hello, World!", 13, 10]

Goto here

4.3 AF

A== PicBasic Pro ZEI3oA AAE HolElES AAAsE 31 9n
Futh WeE Var 719E=dd 9ste] AUk W HE, HlolE, 9
=7h =4 gyl BE WS PBP o 9lste] u}olaizﬁ%fim RAM
AAE AGFYUY. HrE 79 42 oy ZEyh

Labell Var Size {.Modifiers}

Labell & 7]9=& A3t & AAxrt €94 d5U Size & BIT,
BYTE ¥+ WORD 91Ut} Modifier % sAdolH WL oA ALEE=A
of thgk F7F4<l FRE P YT

dog var byte

cat var bit

=
o

%0 il

R
=
T

H

w0 var word



PicBasic Pro & "|g] Aslelzl AMEAl ®4E flsdth #1194 BASIC
Stamps & 534S FA37] 938+ "bsldefs.bas"®} "bs2defs.bas"ES A}
|dYH. ©l&F stvE PicBasic Pro Z=I18] A&l E3tshd gy,
Include "bsldefs.bas"

T=

Include "bs2defs.bas"

o 7]elli= BASIC Stamps 4 AF&&F= Pin o gk W57F AJojso] &
Yok z2#v o8 d W E(include) A& AME3 bﬁiu} Tz 2l
o] I3 WFolES A AS AT UY. W] A= PIC nlol =
REHEZY T/ AMEEE W Fo ot E‘rHHE‘r PBP & #4lo]
SAsl7)9ste] 24 vl EA =l HA%ke] RAM W RS @%?ME} &3t
g s A AAAFE ARES] flste] FUHA o2 RAM W R
7 e gt

4.4 959 YAA

HES U8 o]Foar AMEE var & AFEFEYT WG9 YE-E x4
u fgahA ARgg e,

fido var dog ' fido ¥ dog ¢ tt& o]t}

b0 var wO.byteO ' bO & w0 2] HHA| nlo] EQIYT]

bl var wO.bytel 'bl & w0 2] FHA wlo]E Yt}

flea var dog.0 ' flea is bitO of dog

BIT9 or O AolA HIE 9 o AAH]
BIT10 or 0 oA HE 10 o A
BIT11 or O AEolA BE 11 9 A9
BIT12 or O oA HE 12 o A9
BIT13 or 0 oA HE 13 o A9
BIT14 or O A=olA HE 14 o AA]
BIT15 or 0 oA HE 15 o A9
BYTEO or LOWBYTE | 9=0]A Z9ulo]Ee] A9
BYTEL or HIGHBYTE [ $]=ellA] sfolule] E9] A <]

4.5 v
e WA mee Pos A9 P

Labell var Size(¥] <€ 2] 704)
Labell & 7]¥=E& A9st AAxL YL Siz
AUk wjdel A= o
sharks var byte[10]
fish var bit[8]
AHA o] dlolelrl 0 o]FHYT}. fish W€l A fish[0] H¥ fish[7] 7}
X] 8 7H«] T3] Huth

2 gy 22 Algke] FYTh

IT BYTE ®=+= WORD
2 ey

"‘UCJ

A E-(Modifier) A

BITO or 0 HROE Ei= fJEoA HIE 0 9 AA 9
BIT1 or 1 HlO|E = oA HIE 1 9] AA <
BIT2 or 0 HROE EiE fJEoA HIE 2 o AH 9
BIT3 or 0 HROE EiE fJEoA HIE 3 o AA 9
BIT4 or O Hlo|E = oA HIE 4 o A9
BIT5 or 0 HROE EiE fJEoA HIE 5 o AA 9
BIT6 or 0 v E EiE fJEoA HIE 6 9 AH 9
BIT7 or O Hlo|E = oA HIE 7 o A9
BITS8 or 0 =o A HE 8 <] A4

27 f2e) Ho%
BIT 128

BYTE 64

WORD 32

4.6 35

ool HrhE P

= Wt v o r Adguyn AeAAE AL
Sl=A R ¥ | DositH AAT2 o )

A S
]/\1131— 7].3:‘-—‘6]— 1;}_




Labell CON Constant expression
g4 Aol
mice con 3
traps con mice * 1000
4.7 AE
AEE e s AR F AdsUH AES HFE AYst=del
AR S gladd W] AAE var 2 FYth
SYMBOL lion = cat ' cat was previously created using VAR
SYMBOL mouse = 1 ' Same as mouse con 1
4.8 =2 A5
PBP &= 10 &, wvtelyd], ALY 3 F7 = & 24 Adddoh
tolye] A ATl ‘% & ARE st AXMHAIES HFo] '$'E ARES
Utk Azlaes obfd Aol d8x sy
100 ' Decimal Value
%100 ' Binary value for decimal 4
$100 ' Hexadecimal value for decimal 256
Zras M8 a47] fleke] dhe EA7F ASCI gkl s dates A=
HeE = AFYULE A g Al g s ARgstololsty wis=
Al @79l ASCIT Akt &8t
"A" " ASCII Value for decimal 65

"d" " ASCII Value for decimal 100
4.9 2ET A

PBP = 2EY 227 eS AdshA Uty 2E-S ool WH
ofell oJate] HelguUntt. 2EW s st oo AR o] oA <k
Fel Aoz " & AREY T

"Hello" " String (Short for "H", "e", "I", "I", "0")

2EYS PEAR] A YEE gy

4.10 &

PIC 4 PEHAS 04317}7<] WHos AHEE ¢ AsUY XES] o5
HIES] YAE YEtll= RAE 2ol AREshe Aol £ WHddn

PORTB.1 =1 "' Set PORTB, bitltoal

FEAS] AR &5 HA 719e7] ko] var o fdte] o]F& A& st
= o] s,

led var PORTA.O ' Rename PORTA.O as led

High Led ' Set led (PORT.0) high

e AZel REM 719 =2 A&siy JanEi () o5 v
B RE B FAROR 15U ojWbgow thE BASIC 3 &

2] REM & REMark ¢ <x}7bold =A<l 7199= AUt} wabs] REM
A= ¢tE X5 REM ©.2 AFH &= WHE4bE vt =70] 7l53ng F9
stofolgtith. (REM o] A3tet 479 A2S Jeh7] $935te] REM o] &
o W=l FUEA St 0w Ghth)

4,12 5g&

AR v*}?ﬂ 392 =l 7|dst=sle] Fu 1hAg TR a9 Wy
o] FHUrth PBP & Y3 gplelA oo #4s FEO7IEE AHES
of & Py

W2 =WO0

WO = W1

W1=W2

= U 25U

W2 =WO0:W0=WI1:WI1=W2

4.13 # FFEA

PBP = &) FHoj 3717} 256 A7 £o7 ¢ A%HD} o] Hup:= &
BASIC ¥4 B8 45 drzzol() & Agste] d4d + A5y
Branch BO , [labelO, labell, label2,_

label3, label4]

4.14 5149 YWE(INCLUDE)

T}2 BASIC &2 T39S wWel =2 a9 238 5 Ut T+
H ArFd, 54 §58§ dHolg vy HEE Hs)

FoiA] FeElshE Aol TR YT

INCLUDE "modedefs.bas"

4.15 <] (DEFINE)

g9 4dd oy Fuy LCD ¥ AR £ oust 24% PBP ollA
MAAst dark Jdsunh MAS Jshd a2 oo Wgshd Huyd),
DEFINE 2 vg] Aeoj® e2golegt, DEBUG #, vf$-=go]E, LCD ¥
AAE WA ot Adsw AFEFUTE DEFINE oA AMEH & 4+
HEE Al OfiE#} o] o oF gt}

DEFINE |BUTTON_PAUSE |50 ' Button debounce delay in ms

DEFINE |CHAR_PACING 1000 " Serout pacing in us




DEFINE [OSCCAL_ZK 1

" Set OSCCAL for PIC12C672

DEFINE [DEBUG_REG _PORTL |' Debug pin port

DEFINE [DEBUG_BIT 0 ' Debug pin bit

DEFINE [DEBUG_BAUD 2400 ' Debug baud rate

DEFINE |DEBUG_MODE |1 'Inljeellf;i mode: O = True, 1 =
DEFINE |DEBUG_PACING |1000 ' Debug pacing in us

DEFINE |HSER_RCSTA 90h ' Set rev reg

DEFINE |HSER_TXSTA 20h ' Set transmit reg

DEFINE [HSER_BAUD 2400 " Set baud rate

DEFINE [ HSER_EVEN 1 des[f:ee ; only if even parity
DEFINE |HSER_ODD 1 " Use only if odd parity desired
DEFINE |I2C_INTERNAL |1 . gjcsgxf;r alI?éeig?EigROM on
DEFINE {126 SLOW |1 | 0 eiees
DEFINE |[LCD_DREG PORTB |' LCD data port

DEFINE |LCD_DBIT 0 " LCD data starting bit O or 4
DEFINE |LCD_RSREG PORTB |' LCD register select

DEFINE |LCD_RSBIT 4 " LCD register select bit
DEFINE |[LCD_EREG PORTB |'LCD Enable port

DEFINE [LCD_BITS 5 " LCD enable bit

DEFINE |LCD_LINES 2 "number lines on LCD

DEFINE [OSC 4 '3481012 16

DEFINE [OSCCAL_1K 1 " Set OSCCAL for PIC12C671

4.16 42 |44t

PBP & R& 24 dite] AT 725 Adduth o]zl Aiapzte] -4
A7 dvke E=dYTh webrer v Aake TREIAEE ZHARAAE o]
Aol Aggunt. ds & AFEste] At &AE Aok A= Zhsguth
A=B+ O =*D-E)

BE G4 Ak 16 HIE RS AR Agyh

4.16.1 ¥4 (Multiplication)

PBP & 16X16 o FA4l& A4t = Aska= 32 HE A3 39 16
HIERE ghgkgtu o), #x = A9 16 B|ES Wyt o] 7719 dAikats
AFEEte] FAle] 32 HIE A¥E 98 dFyth

W1 = WO * 1000 ' Multiply value in WO by 1000 and place the result in
W1

W2 = WO #* 1000 ' Multiply WO by 1000 and place the high order 16 bits
(which may be 0) in W2

AR} #/ = 32 HIE ¥4 AFelA F3HY] 16 HIEGHS whske o
4.16.2 YA (Divide)

PBP = 16 x 16 o] WxAlS AUt A4 '/ = 16 HIES] A3 3
S wEstu . dakat /e AabEa el YA (remainder) & RESHRHY T
W1 =WO0O /1000 ' Divede value in WO by 1000 and place the result in W1
W2 = WO // 1000 ' Divede value in WO by 1000 and place the remainder
in W2

4.16.3 §]=E (Shift)

AXA KL 2 D> = 1 FH 15 37HA] Shift Left 9 Shift Right ¢4t}
AEA APk 5 0 Yok

BO = BO << 3 ' Shift BO left 3 places (same as multiply by 8)

W1 = WO >> 1 "' Shift WO right 1 position and places result in W1 (same
as divide by 2)

4.16.4 A3 (ABS)

ABS = Ak Aujghs sy, vlo]lE W] ghe] 127 Huh 4%
"256 - WS WYY =R ghol 32767 Ktk 274 "65536
- WS ks ok

B1 = ABS BO

4.16.5 COS




COS = 8 HIE] cosine & WHEHynh. whekghe 2 o (S -127
g O12DEHAYUT 4 29 dolB HeolE=HE #s 7HAssuUTh 0 FE
359 = 7hAle] AwkARl AL do] 0 F-E 255 7hA9] wiolde Zhrt
AAE AHEFUTH

BO = COS BO

4.16.6 f=Z= B EA 39 S=2HDCD )

DCD = Fozl =z} P == HE A& AMET =z} g vhesy
U] vEE 0 YuTh

BO = DCD 2 ' Set BO to %00000100

4.16.7 "HAE YA EZ(DIG)

DIG = x4 AAHE HAE gS vk

BO =123 "' Set BO to 123

B1 = BO DIG 1 ' Sets Bl to 2 (digit 1 of 123)

4.16.8 x|, H4x (MAX, MIN)

Max ¢ Min & 22} FgoA Hx ok HAxE T drnbdoz
Wapo] AgE = gt A7 Alg S ARt

Bl = BO MAX 100 ' Set Bl to the larger of BO and 100 (B1 will be
between 100 & 255)

B1 = BO MIN 100 ' Set B1 to the smaller of BO and 100 (B1 can't be
bigger than 100)

4.16.9 FHUEL X gk W3

NCD &= WA A9HEE@ER)e] AA¢s w33y 1 78 16 744
Helolm Waggh ol 1 o] shube 174 0 o] whek fHuth

BO = NCD %01001000 ' Sets BO to 7

4.16.10 ¥HA(REV)

REV &= ®WFgke] shHIES vhddynt vE 9jA= 1 38 16 7HA Y4
t}.

BO = %10101100 REV 4 ' Set BO to %10100011

4.16.11 Akl (SIN)

SIN 2 8 HIES] sine @& Wk v}, wbehglS 2 R F(5 -127 H-F
12D eguct 4 &4 ol gHeolE25H S 7F4sUTh 0 H-E 359
T 7R dRbARl A AL Hol 0 FE 255 74A <] wiolyE] gttt A
& AR

BO = COS BO

4.16.12 3¥2(SQR)

SQR & HHIEE T3yt PicBasic Pro & Aol o3l AArS x| Hd3t=
2 Ay 8 HE gyt

BO = SQR W1 ' Sets BO to sqare root of W1

4.16.13 =3 942} (Bitwise Operators)

Bitwise ¥14F2= BOOL 4t 285 Ut WG9 HES UdRES 5
) WAY BEE Hahe x2%o] 7hs 3yt

BO = BO & %00000001 ' Isolate bit O of BO

BO = BO | %00000001 ' Set bit O of BO

BO = B0~ %00000001 ' Reverse state of bit O of BO

4.17 ¥ A4 Comparision Operator)

Hlal A4FAR= IF -- THEN {&ollA 219 gh& A= vlal FAshog AR
Hurh v 22 AAE AL

] ENAS BN A

= or == Equal

<>or!= Not Equal

< Less Than

> Greater Than

<= Less Than or Equal

>= Greater Than or Equal

4.18 =3 |ArA(Logical Operators)

Y St MEdiAg oedd. we s 2837 1Y Tue
/ False T+ 7Fd4Yt}, o5 -— THEN ¥ ¢ AE5™ o33 &
=g AR x]%:gqq,

el EE

AND or && Logical AND

Oror || Logical OR

XORor ™ " Logical Exclusive OR

NOT AND Logical NAND




NOT OR

Logical NOR

NOT XOR

Logical XOR

If (A==big) AND (B > mean) then run

=gl Ake] A 3s)
5. PicBasic Pro «]

ENE AQerI9s s 25E e
NPT HHx

@

@7he] oy tel dlojm= 44l

GOTO A4 g AsAlo] o %
HIGH S High Ael= vt
HSERIN st=glo] vls7] A o
HSEROUT st=go] Hls7] MY =4
[2CREAD 12C 222t 22.E] dlo]E ¢lg
[2CWRITE 12C 242 dolgt ¢

IF..THEN..ELSE

205 A3 Ao
Pow

INPUT ¥ o 2 HE glolg ¢
{LET} o] ghs AA

LCDOUT LCD o &4} Al

LOOKDOWN e 37I9le AaHelE AL
LOOKDOWN2 s BTIRIS Ade/Ha Heols HAE
LOOKUP Ho] &2 78 Adrghke] 7HA4 27

LOOKUP2 H o] B2 5 E /et 7HA 97

LOW AL Low FHI= THET

NAP Te FIINEL Z2AMY TS HEY

ON INTERRUPT

ASM..ENDASM | oJAE& Qo] 3= AXM A

BRANCH Ask®El GOTO ( ON..GOTO ¢} 57h

BRANCHL Ho]#] d9& ¥ BRANCH (long BRANCH)

BUTTON AR Aol digte] tupE29l A wHE ]l

CALL oAl Eg Ao &

CLEAR RE WY 278t (WFE 0 o8 v

COUNT Hol JHs= d5e] 5 7R E

DATA EEPROM ol AG == 2717353 A9

DEBUG 2@% A7 v ol Ed et nlgsr] A4 &

DISABLE ON INTERUPT #zle] &4

DTMFOUT 274 ¥ A A touch-tones A

EEPROM W% EEPROM ¢] Z7]d|e]E} 74 <]

ENABLE ON INTERRUPT A #]9] 7}s/dd A4

END RO AYs A ARYRE HHE B
o7t}

FOR..NEXT AgEo] yhEA 3

FREQOUT Aol iste] 2 F7HA ] Fak &9

GOSUB AgE EeA Y] BT 5%

OUTPUT WS EYrer HAAEc)
PAUSE ImSec ©9]¢] A A LAY
PAUSEUS luSec &9 A AR 24
PEEK R ES= e D= g
POKE A EHZ Fhs 227

POT A 7gek Aol A% A7




PULSIN A3 A~Z=H

PULSEOUT Aol A2 =3}

PWM el date] d29e 9t
RANDOM A ARt T 2 A

RCTIME Ao AAF5A

READ W EEPROM LE dlolEl 917
RESUME AEHE A7l S gFol ALe)r 23
REVERSE PEAS 2H¥oR, FHAS JH¥o= A%
SERIN 0571 AEd 4E(BS1 26

SERINZ HlE7] Al e A9 BS2 284)
SEROUT H57] AEY E9(BS1 26
SEROUTZ HlE7] AlEd E9(BS2 ~EY)
SHIFTIN =7 AEd 99

SHIFTOUT =7 AEd =9

SLEEP el AlZbesh o] TR e

SOUND oltiste] so]|Ewol2rE AMLE EE
STOP g g AlsEx]

SWAP T Wk wgk

TOGGLE e ESFHEA 55 denkd) 244
WHILE.WEND |27 ZAIgte] #9Eehe A& v A3
WRITE EEPROM ol dlo|g 27|

XIN X-10 ¥

XOUT X-10 %9

51.@

(@ Statement
PBP 2 1A 38 = =7 B9
PicBasic Pro W& oAl &g dojE =gsto] AL8st=A

et

i var byte

rollme  var  byte
Fori=1to4

@ rfl _rollme, F; Rotate byte left once
Next i

G457l @ tE AR Hofdl= ojdEd do] FEE 2F5F wl= AL
Sk

@ include "fp.asm"

@= oABRY BHAst ALgH7] Aol ALY AolAE 0 o2 PAEF
ek A 2E slolAE @ BHel® WARA

A AL ojiEe zRaE FasiAl L

5.2 ADCIN
ADCIN Channel, Var

ZRAA N WdE ohy21-tiAd 7AW E Channel ©] @S ¢10] Var ol A
FPUT ADC #h= AF H= 7 A2 ADCIN = ARgshs 2lo] 4
syt

ADCIN H#H& AH&3l7] o]de dste AL d=€oz AA}r] 938t
TRIS @A ~E S AAslo]of gty ADCONI %3+ ANSEL H3F ¢38k= #
o ohifm Yo ARRH =S XW?M@ o' Ag-ole dely Wizt
25 A2E AE"er] fste] AR %ét‘z Heldiste] A ~EE A
43h=21> Microchips AFe] HoJE A|EE FHalakrl7] whgUth tiupo]
ofuf2} 8-, 10-, Ei= 12- H{E ADC 7} MaHE‘r. ADCONI1 9] A9 E= 4
e 2E8FHoT AET ZQAA %oz AHHAZ FAAE AFFYL.



o] A gME AdE 9ZAHADCONLT = 0)°]H 10-7 12-H]E
=

deolH= 2

o2 7§ ¢] DEFINES 7} AF&E 2 gl&Uth tZE 7o ofgle 22
DEFINE ADC BITS 8 ' Set number of bits in result (8, 10, or 12)

DEFINE ADC_CLOCK 3 'Set clock source (rc = 3)
DEFINE ADC_SAMPLUS 50 ' Set sampling time in microseconds

ADC SAMPLUS * Channel & A3 ofuz1tjxd AWAL A3}
EtgJolgta gt A7 d # 49
s HaAzrow AREU.

S AA
71744 9] AZEIU T o] Rls MET
uho] A2 M7= 4= PAUSEUS & ¢
TRISA =255 'Set PORTA to all input
ADCON1 =0 "'PORTA is analog
ADCIN 0, BO ' Read channel 0 to BO

5.3 ASM..ENDASM

ASM

ENDASM

ASM T} ENDASM "L PBP oA o F W=

7} Eolxl Zolm BASIC 08 QA8HA] @ AL deFE=
W H &S o] 43l PicBASIC Pro WH I g7 ojAlkE

AHgsHE Aol ZbsE .

P

l

R E MECAL WA} TE Hho]E 7} ojn] F

o I [y 52

A
g @ietA7] vk,
ASM
bsf PORTA, 0 ; Set bit 0 on PORTA
becf  PORTB, 0 ; Clear bit 0 on PORTB
ENDASM

AEg szl BEol Hr B2 7] § K HIo|E 01

Fro] A7]E ouFynt 1y ER 8K HME 01“4 o]

ool a3tk Agol= ASM .. ENDASM & 2] o= ol A A}

0 e Y92 wEo] W Z(include) o}L WS AR T

ASM Ué%% A 2~E HolAE 0 o2 A FUT oJAlEY 22

B o)A & WAt ARSI THH ENDASM &

Al 0 o2 A AR Futth AAE AR = o AlEE o
Al

5.4. BRANCH

BRANCH Index, [Label{, Label...}]

BRANCH % #-> W glol] wepd tE X2 JZFUth o3& vg&
BASIC 21ofel 4] On.Goto @3 HlZdHU Index = HEE T oA
StuE AMEguth index #kol 0 ol WA @ YX= 1 oW FHA
gl QX2 H YT wkeFindex #tol UEE el Aot LAY A
W O HZ= sk A g on BRANCH Ut 7] A3y th. BRANCH ™
Holl A FHzE ALE 753k g =5 255(PIC18Xxxx ©l A 256) Auth

12 HE F0ol9} 14 H]E o] 123l PIC17Cxxx TlHFo] 2o Al Label &
BRANCH W # ¥ Fdgt s=do]x]o] glojof )., whof gk =3
o] x| 7} & alA] thH BRANCHL S AR&3ut}

PIC18Xxxx T]H}o] 2ol A Label & o] > 2& A8t 2 2 BRANCH W
FOoRHE 1K H9 ool slojoF ). wHeF Label ©] o|HSlE W=7
¥ BRABCHL < Al-&3slofof guth

BRANCH B4, [dog, cat, fish]
' Same as :

'If B4 = 0 Then dog (goto dog)
"If B4 = 1 Then car(goto cat)
"If B4 = 2 Then fish (goto fish)

5.5. BRANCHL

BRANCHL Index, [Labell {, Label...}]

BANCH(BREANCH LONG) & W 4=gkol wizl vdg g2 3Ll
71'5& TLdYrh BRANCH W@ 7 & AFo]E BRANCHL "8%&
tE sEdelA® HETt Jhestes A=t EojA2E® BRANCH
BEel A wEolA = @Al meEsh st 2 W AU AREEE PIC
nfo] A2 ZEAAZE 2 K ©]3Fe] ROM o] AL 7|7} 2K Hfo]E o]y
o] BRanch ¥ %S AMEFYTh o] 22 BRANCH W& 1 /9] = #o]
2191 2 K vio]E olujell A HEZFFUTE Index & UEE gHaFolA s
ﬁﬁlqgmu} index #te] 0 o|W FWHA 2l A2 |1 oW FHA il 9
A& At e index #hol WA E o] gk A Avkd A=
= BAYsHA ¢kow BRANCH ths 7o) A3yt BRANCH ol A]
A Z A& 713 2 S 127(PIC18Xxxx ol A 256) Y T).
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BRANCH B4, [dog, cat, fish]
' Same as :

'If B4 = 0 Then dog (goto dog)
'"If B4 = 1 Then car(goto cat)
'If B4 = 2 Then fish (goto fish)

5.6. BUTTON

BUTTON Pin,Down,Delay,Rate,B Var,Action,Label

HukE (o), HH P} s v eE Ao
o] glolHE HFYTE Pin2 0 - 15 7hA 9] Aol Ay s
A, S PORTA0 3 o] ¥E 3S A4 A4
Down HEo] Fexl& wWo] =2ldH0 = DY
Delay A5 RFH7]50] AzhE7] Mo Apo]Z 3147(0.255) Y th. wHeF
2 A HukEas A EHA G Aol A 8g U nhe)
255 @t Huke 2Tt A8 EH AT 4854 FFy

Rate Ab&4He O]EO‘HB} (0..255)

BVar Hlo|E Z7]9] Mol RAHOE defolE ALE §O2 AL
BV o Mt Aol WEA 0 0@ 2715 Slojof sh
F oE A AR & glsuyh

Action HlEo] 2§38 ujj o] *JEH?JHE}.(O% YA 25 1 2 =8F)
Label E‘r‘ﬂ‘a’o]tﬂ Action ©] o] #H A9 JYth

BUTTON & ZHE w7l 50) 44402 5457 Sistol Bas.

E

mlﬂi

i

o>J oko

] Pin
al

o] =
AA -

}
}

wo

' GOTO notpressed if button not pressed on Pin2

BUTTON PORTB.2, 0, 100, 10, B2, 0, notpressed

BUTTON accomplishes debounce by delaying program execution for a period of
milliseconds to wait for the contacts to settle down. The default debounce delay is 10ms.
To change the debounce to another value, use DEFINE:

> Set button debounce delay to 50ms

DEFINE BUTTON_PAUSE 50

Be sure that BUTTON_PAUSE is all in upper case.

In general, it is easier to simply read the state of the pin in an IF..THEN than to use the
BUTTON command as follows:

If PORTB.2 = 1 Then notpressed

Example program:

INCLUDE "modedefs.bas" " Include serial modes
SO Con 0 ' Define serial output pin
Bpin Con 2 ' Define Button input pin
BO Var Byte
B0=0 ' Zero Button working buffer

loop: BUTTON Bpin,1,10,5,B0,0,notp ' Check button
(skip if not

pressed)
Serout SO,N2400,["Press",13,10] ' Indicate button
pressed
notp: Serout SO,N2400,[#B0,13,10] ' Show working variable
Pause 100 ' Wait a little
Goto loop ' Do it forever
5.7. CALL
CALL Label

Label ©] 59| oJAlER] Aol AdE MBEFHS AP

GOSUB i*°] PICBasic Pro & A B FElo|A A&ty CALL ¥} GOSUB
o] zpo] " CALL WH2 Label A Fig oJAET A7tA= ER1s8HA]
25Ut CALL W#9] Label & ojAl&EE] o] F oA QU= Aol



PicBasic Pro oA += =g 4 g5y}
§ AFA|SE CALL H#H & oLy g3 HES 33 A17] vy},

CALL pass' oJAlE2] MEFE pass & SEsto] Aot

5.8. CLEAR

EE RAM A 2He Y&8& 0 o2 vHEY
CLEAR W& BE WAl 2o yES 0 o2 vHEYrth oj3e 4
FAoR AMgEE Wgel TR HdddE BE W] A&yt
BASIC Stamp o4& ZZalo] Alztd wf BE WS Fglo] AN Pic
Basic Pro A& Aedoz ZFo] HA GFUrhdubyor wWE =
CLEAR W o] ojste] Aol == Anch Z4xe] uf{d 27ghor 44
gy}

CLEAR + 12-H|E FoJo A Bank0 #| A 2EE Zero &2 3}A] &5t}

CLEAR ' Clear all variavles to 0

5.9. CLEARWDT

CLEARWDT

AA% Eolmg 2o T

A= Efol™<= SLEEP 3 NAP W@ &7 PIC Z2AM7F Azl A1t
o Fel Aol F A== Fvh ol A2 el W W elrwd) S I Fapel A

AA = EolW & Bol oo FE B
CLEARWDT & F714 22 clrwdt M-S X 2130 W&t}

CLEARWDT ' Clear Watchdog Timer
A5 o2 AFE clrwdt fﬂﬁﬂe DEFINE ©]| 40}04 AALT AFUT -
ol Aol chwdt BE-> Eloly TR & FA 271915k nop B
o8 tAFEYTL

DEFINE NO_CLRWDT 1 'Don't insert CLRWDTs

5.10. COUNT
COUNT Pin,Period, Var

e

Aest oA NS JEEE A5E JeESIY] WSl AAey
th Pin & AsA o8 JHdHE FYTh Pin & 0-15 ¢ Aol AL 0-15 7}
WdE W4 = PORTAO &F 28 3 o] YrTh

Periode = 2] 3%(1/1000) ¥ Y th. DEFINEd OSC o4 A Q27 o]E
Tkl 9)ste] A Yt COUNT -2 Pin ©] low °A high 2 e &
st s 7REEst wlg- wE RHRFr|E AT AMHz A #E ol
o] Z2AAMA 20uS F7]°] 20MHz LA O)E ZZA A A 4uS F7]
2 AAFEZ 7L Agg U o] AS 7|22 AMHz ZEA|A = 25KHz , 20MHz
EZAA = 125KHz 9] 7F-E7F 7Hssy ok

(]

' Count # of pulse on Pinl in 100 miliseconds
COUNT PORTB.1, 100, W1

' Determine frequence on a pin
COUNT PORTA.2, 1000, W1 ' Count for 1 second
Serout PORTB.0, N2400, [W1]

5.11. DATA
{Label} DATA { @ Location, } Constant {, Constant...}
T A7 ZeadE o YWAd H)3)2A EEPROM o] A 7S A48

Utk §4 52 Location o] AW DATA £ AWA £AE 0 WA%
g Aelz A4Edn. 2 g A5t Holel AHU Location gkl X
4E® Location © UEh§E o=@l ~RE AZgEUrh. DATA & ool
label( ZES #olA F&)S FAsH yTol Z=aolA EEPROM A%
e 2sE XA & dFYT Constant = A+ ¢ v 2ER gy
WORD A A7} AHEH|A erowm whA] %4 el atsiutolE 7F AZHY
t}. DATA = PICI2F675, PIC16F84 , PIC16C84 —12] il PICI6F87x A= 9}
Z+o] EEPROM ©] W48 79-0] A}—Q— 7Fegtyth 12C ol 2]sle] EEPROM
o] E2}a}= 12CE67X 9} 16CE62X A= DATA #& A48 4= glsyul
EEPROM 2 H|3|golmz 197} TFHA ol Agw woler} A
A7) e

vtolaz AEZe} 2R o DATA & A€ wlolEst 7155y
. AEZ# 7} 7 FolE= WRITE 2o ©3e] EEPROM o dlo]HE 7]
o,

_4



' Store 10, 20 and 30 starting at location 5
DATA @5, 10, 20, 30

' Assign a label to a word at the next location
dlabel DATA word $1234"'

' Skip 4 locations and store 10 Os

DATA (4), 0(0)

5.12. DEBUG
DEBUG Item{, Item...}

g N HEi= ol el s v A" 9, 8 HIE no HEE, 1 AFHE

o WY HE FASER ST

X]XJQ iR x}Ez% o7 Eeﬂm_i

HUth # 7127 Item Skl 209 YA ES] ASCI #t& AlEd= A5y

t}. DEBUG + SEROUT2 ¢} #2 dlo]
= AYeA] &), AAMTA

B FA2E ALy ni(12 B E 29]

SEROUT2 & #x38}7] wpghu}

A4

=

(I} {S} BIN {1..16}

Send binary digits

(I} {S} DEC {1..5}

Send decimal digit

(I} {S} HEX {1..4}

Send hexadecimal digits

REP c\n Send character ¢ repeated n times

STR ArrayVar{\n} Send string of n characters

DEBUG + W&d o8 Hle7] Algd T4 g9 studynt o] Wi
oFzke] Al Bl =S THEYYh o] ¥ e UMIaARCAS, T2
AR FADE HEE YRR oRR ﬁ%%“%ﬁ}. A€ Aol Add T

B}
o
22 AAEA Agd Hdo] 7t

Algld B3 B2 4= DEFINE #ol
' Set Debug pin Port
DEFINE DEBUZG_REG PORTB

' Set DEBUG pin bit
DEFINE DEBUG BIT 0

' Set Debug baud rate
DEFINE DEBUG BAUD 2400

o},
olate] A A3,

' Set Debug mode: 0 = true, 1 = inverted
DEFINE DEBUG_MODE 1

DEBUG & 22dolg F2lo] 4 MHz ¢ Aoz 7H53dh & F34%
AF8-3l2] W DEFINE ©.& OSC & AA &lojoF g

oW Z el DEBUG "#el o3 Algd SA&ELE7E wE A dS5se=
T2 7boll A7 +AS AASE Aol spsshUul. Ex7+ A A 7S DEFINE
o Adsty 1 8 65536 nlolaAR x @92 AAJUT odE 5o A
TE= AR 1A S 1 xR s

DEFINE DEBUG PACING 1000

RS-232 @™ AWE 7L vk o2 ARG EHARE PICmicro ¢ YEE 5
¢t E BE A vtEA] fE AMHE 282 oA FHFUTh Pic
micro 2} RS-232 & A dAAste] 7hAsHA AFESh= Aol 7}‘—6‘
LlEbdR=+ /\}ﬁf‘fé 4 5yt RS-232 ¥ AW EL 741804 <}
Z AM8-3+ 79 DEBUGIN MODE = | & alojoF gt} &3 o]
A 7} 3} deﬂl?} s AU

B my o

DBY DB25
1K

Pin —AAN— RS232RX Pin2 Pin3

— RS5-232 GNP Pinh Pin?

' Send the text "B0=" followed by the decimal value of B0 and a linefeed out serially
DEBUG "B0=", dec B0, 10

5.13. DEBUGIN
DEBUGIN { Timeout, Label, } [Item{, Item...}]

g 7} w ole] Ale] $ES vle A4H W, 8 NE no e, 1
o WE/ wE BAKER FAFUL A4E 0L 4EN0E QYrs
HYt} Timeout ¥} Label & A3t Alko|Ulo] &x7F Al A] &8 7
Axsh= YA YYTE Timeout o AlZF @9+ HE = 99Uy J

g
5
oX
=



Timeout A]7Fo]Uo] d&Ho] 9% ¢gFom g a2 DEBUGIN AWMEZS wf

[e)
2] U9 Label 2 H>x3}
DEBUGIN 2 SERIN2
SERI2 & #%3&}7] vy}

k.
5

g wlolE FARE AAFU AT 2L

Modifier/=7 A} Operation / & %}

BIN{1..16} Receive binary digits

DEC{1..5} Receive decimal digit

HEX({1..4} Receive upper case hexadecimal digits

SKIP n Skip n received characters

STR ArrayVar\n{\c} Receive string of n characters optionally ended in
character ¢

WAIT () Wait for sequence of characters

WAITSTR ArrayVar{\n} Wait for character string

DEBUGIN 2 W€ o] 7ie] vl57] 4l 71559 syt w9 =
< AYgFert FrbeY oF2HE dEHE AlgE doHE AT
ARE B ol" Yo ARt A R ezl S4AEERE HolHE FAlse
SEZ AT F dFYTh

Alg)d A7} EAl4& 5= DEFINES: o2 A3t

' Set Debugin pin Port

DEFINE DEBUGIN REG ~ PORTB

' Set Debugin Pin bit

DEFINE DEBUGIN BIT 0

' Set Debugin mode: 0 = true, 1 = inverted

DEFINE DEBUGIN_MODE 1

TkeF DEFINE o8 %7] A4 %A & 79 DEFINEIN % & DEBUG ¢
A A" AL AR T DEBUGIN oA AR5 = 41453 DEBUG ¢
g Al AHEET o 2A A 4 glsuth DEBUGIN 2 4MHz 9
A ey 285 Vo R dto] A& ETE Aol JYtt thE o4 o]

rlo

B 352217 $- DEFINE oA 0SC & AA 3lojof Fuu dwrzxon
RS-232 #¥ W3 & AR RS-232 9] 543 Piemicro o 54 S
HH g2 Agol alEdsy7 dax syt 183 TTL jE71E
AHEE F dFY T RS-232 B B EY 741804 9F Z& W7 E AREE
749 DEBUGIN_MODE = 1 & 3fojof ) gr=A] A7Ag Ags 57}

sho] ob gLt

DBY DBZ5
22K

Pin — "N\ "ANAAvy— R5232TX Pind Pin2

H5-232 GND Pind Pinf

" Wait until the character "A" is received serially and put next character
into BO

DEBUGIN [wait ("A"), BO]

' Skip 2 chars and grap a 4 digit decimal number

DEBUGIN [skip 2, dec4 BO]

5.14. DISABLE

DISABLE

DISABLE & o] ®H& o]%o] vy} JIEHE A& a4 Fes Frh
S P E7 WA 2% PICBasic Pro S22 129 BASIC QIEHE WS
+ ENABLE & ®bg w744 52s}#] @54t DISABLE ¥ ENABLE "
2 Aud oAl A A= 2] AKpseudo) HHo|EZ HPITE WEA = &
FUth AAEE 212 ON DEBUG ™% ¥ ON INTERRUPT "% FHalshA]
7] vkt

DISABLE ' Disable interrupts in handler
myint: led =1 ' Turn on LED when interrupted
Resume ' Return to main program

Enable ' Enable interrupts after handler

5.15 DISABLE DEBUG
DISABLE DEBUG

o] ¥ o]Fe= YW1 AYES FAFUTE ENABLE o] YE7]
M= gL RYEE 5484 54

DISABLE DEBG ¢} ENABLE DEBUG & 2] Ak(pseudo) "4 #
THEA ZE Uk o &AgE 21> ONDEBUG & #HX3

ﬂd
>

> 0
fo |d



DISABLE DEBUG ' Disable debug monitor calls

5.16. DISABLE INTERRUPT

DISABLE INTERRUPT

o] ¥ o]Fo= JEHYE AeE shA FEFUT JAEHES HA shA|vk
Pic BASIC Pro X 2132 ENABLE %+ ENABLE INTERRUT & 7tur] #
Al QIEHEES A3stA] 5y rth DISABLE INTERRUPT ¥} ENABLE
INTERRUPT H#-& Antdeo] Al 2|A8}= o AHpseudo) HHo|m2 235
CE WEXE gHuUY. AAIE A& ON INTERRUPT W #HS Za13kA] 7]
v ok

DISABLE INTERRUPT ' Disable interrupts in handler
Myint: led = 1 ' Turn on LED when interrupted

Resume ' Return to main program

Enable Interrupt ' Enable interrupts after handler

5.17. DTMFOUT
DTMFOUT Pin, {Onms, Offms, } [Tone{, Tone...}]

x| A3k Aol DTMF =& tﬂ—/\g?sh/]q_ i eR X}% 2 %Q%Eﬂi /‘47@%1/]1:}—.

Pin & 0 - 15 & A T o2 AAI WMy e 7 ol (dE B
PORTA.0)7} & A It}

Onms & +°] WASHE LYAAE &9 Aol Offms + EEAMA=
@91l 53k F& AIREYUTE o] Fo] AAEA 2 S Onms = 200mS
18] 3l Offms = 50mS = 71117‘4 A=y},

Tones = 0-15 2] HZ YUY & 09 & A3 7|9 55U 2 10 &
Zlolw & 11 & #717F HYd & 12-15 & %7 AD H%‘%Hﬂr.
DTMF &+ FREQOUT & ©o|&3}o 7719 &2 wEyth

-5 K To Amp

Auf Auf

r &

FREQOUT & 2 3 ¥z P& o] &3l & TAFUT. AL ?—“5‘3
7F 49U 38 FEEA 8] fste ZH7F 2834 DTMF &
20MHz “} 40MHz ¢ A @ olEelA & 23 Yt 10MHz ¢ 4MHz %= A}
4 7lesAT 2HIEE wEY] g5 £ JFR oyl e F
7= DTMFOUT & AR&E & RI5H T DIMF &2 12 H[E 0] A
283} RAM ¢ ﬂl?ﬂoi AR glEYHh

' Send DTMF tones for 212 on Pinl

DTMF PORTB.1, [2, 1, 2]

5.18. EEPROM

EEPROM {Location, } [Constant{, Constant ... }]

F5#ks WdE EEPROM o A3ttt Location 742 A =F3t¥H EEPROM
o] 0 HAIFH dAEHoZ AP Location #h& A g3tH ko] 44
A ZAAE A Gk AYY

Constant += A Aol AY 2EY AedUth &4 k9] vho] Exb(Least
Significant Byte)o] AAHUTE AEHLS ASCH o] dAHo=z A3gyr
dolg Yehdl= AHY 2EHS] & A& ¢Ev AR7F IHA FE
=

EEPROM <& PICI6F675, PIC16F84, PIC16C84 <} o X Z Ao 7w
EEPROM ©l &2yt Z 249 Wf3¥ EEPROM ©olZ} sitjgl: 12C

HFAlS X183} 12CE67X i 16CE62X & AME3F 4= 914Ut} EEPROM
2 B3y w2 o2 HYe] FaEH 1 grol dolEH & ol UHY

t} dolgE wlola R ZRAA7F TR 1= u] EEPROM © 7|ZgU )
WRITE B &8 230 A8 A] EEPROM ©] HolEHZE #4&vt}. READ
He o AZAE DATA < 25Ut

' Store 10, 20 and 30 starting at location 4

EEPROM 4, [10, 20, 30]

5.19. ENABLE

DISABLEs W&ol 9Jslo] aX® W1t JAHHPHEE o] W o]FHH
52+ 74538k Al @y th. DISABLE ¥} ENABLE M-8 Axpd oA A A&
S Akpseudo) HHo|ER AHPI=F WEX= EHFYY.  AATE AS ON
DEBUG ¢} ON INTERRUPT ™ #-S Zra1s}A] 7] vl

o
rr

Disable ' Disable interrupts in handler



Myint: led=1 ' Turn on LED when interrupted
Resume ' Return to main program
ENABLE ' Enable interrupts after handler

5.20. ENABLE DEBUG
ENABLE DEBUG

DISABELd W&ol o]&}o] 2x¥ tw1 22 71535kA4 o).
DISABLE DEBUG ¢} ENABLE DEBUG ™ #-> Hidy oAl A|A3h= o)A}
(pseudo) WHolmRE AHAPI=FE WEA= FFUH ARG 3S ON
DEBUG W# & #FastAl7] vigych

5.21 ENABLE INTERRUPT
ENABLE INTERRUPT

DISABELd W&ol olate] gA¥ vy 545 7FeshA
DISABLE INTERRUPT ¢} ENABLE INTERRPUT " &> 3ol Al #|A]sk
© 9 AKpseudo) WHolmZ HYPI=E TEA = EHFUrh AAEE A2
ON INTERRUPT &S FiLstA 7] vhgyh

Disable Interrupt ' Disable interrupts in handler
Myint: led =1 ' Turn on LED when interrupted

Resume ' Return to main program

ENABLE INTERRUPT ' Enable interrupts after handler

5.22. END

END

4&1&44 /\163 o D—]_r_
BHE AT END
END, STOP =+ GOTO

Ay 2E 10 9 A9
gHS AFEA] A
npx] e efof T,

rr oﬂ H
ol

END

5.23. ERASECODE
ERASECODE Block
PICI18Fxxx ¢} Z& PIC mlo]3 2 MCU ¥ WRITECODE o] ¢]alo] tha] 2~

71 8k7] el = g9 Aok Ut old ks £5S Wl A
Ytk olgle] = E=LS 32Word(64 Bytes) Ei= Azt wh) oh2 =7] )
o] A7]= dWtHor ZolE &5 dejrt 2 AdYn. 54T PIC vl
A% MCU HolHE &<lsto]of gyt Block A 7gste]l Alg-H= A
5 9XE AAT + AFUh Block & HIO|E ©@h9je] o=~ §iyt}
Block °] FE o= ag A QskA] B Fofstoiof k.
Flash =151 }o] ERASECODE ©f ¢Jste] oje]= & 4 9l
PIC vlo]= & MCU tulolx Z2 @Al 7bsdt 27 0% Flash 21
gholg &fojof gt
o] HHE& AFET o AHEE 5 jle E5E oldlol= deF stk
A o7t AsA EFU T

ERASECODE  $100 'Erase code block starting at location ~ $100

[
o, rr
o

5.24. FOR.. NEXT

FOR Count = Start To End { STEP { - } Inc }
{ Body }
NEXT { Count }

FOR.. NEXT X = HI4E XASts 7H+HE W o8rle HHEHS A
Easi=

1) Start #+ e~ HEZ AU Count &= RE W5 d21S 1A%
[Sh=3

2) Body 7} A3tk Body 7} A= A5yth (obvke deo] Fx27t
2 AYdyh)

3) Inc #ko] Count o TIS(RE= Step o F-o7F - dulj= FHH Uk whef
STEP < AFslaltid Count &= 34 F7hdU o

4) Count 7} END & GT¥sHA] X3AY WES oW sk« estvid

Step2 = Yt}

I

le) =
qhok 2

e

7HEE 7F 255 & et 959 HeE AREStoloF gyt

Fori=1to 10 "Count 1 to 10

Serout 0, N2400, [#i," "] 'Send each number to Pin0 serially
NEXT i ' Go back to and do next count

Serout 0,N2400,[10] 'Send a linefeed



Fori=B2to 10 STEP -2 'Count 20 to 10 by 2

Serout 0, N2400, [#B2," "] 'Send each number to Pin0 serially
NEXT B2 ' Go back to and do next count

Serout 0,N2400,[10] 'Send a linefeed

5.25. FREQOUT

FREQOUT Pin, Onms, Frequencyl {, Frequency?2 }

A4 gk Onms EElx Bt AAQS Aol F=9+5 Tt Pin & 0-15 9
49, 0-15 5 AFS WS EE PORTAO ¥ 22 3 o]Fo] & AYPYrh
st = 2 e 0 TEi 32767 Hz ¢ F37F FAlel EHg Yt
FREQOUT & #A~¥% ®Bix= 55 WAL 2sE ARRITel o] F=g
Al star azxskE A7 sk7] flste] IE 3|=7F d e Yth FREQOUT =
20 MHz %% 40MHz oA 2%z} 10MHz 9 4MHz oAM= 2 523}
ANt 325 vs7] od9H x1Fo] el tE ey F3t
T AAR AREE eAYolH e 20MHz o HEE Fugrt SEE UL
FREQ £ RAM 3} Stack 2] A3+ wjiFo] 12 HE Fojo| AL &= Q5
=g

oA K To Amp

Auf Auf

'Send 1KHz tone on Pinl for 2 seconds
FREQOUT PORTB.1, 2000, 1000

' Send 350Hz / 440Hz (Dial Tone) for 2 seconds
FREQOUT PORTB.1, 2000, 350, 440

5.26. GOSUB

GOSUB Labell

Label 94 ']E x%ﬁ%l—l/]q_ ]EH i:rqz‘ﬂ— 011:31]/\2 oﬂ x}xh‘sh/]q_
GOTO ¢} €& RETURN &% Whid AH8)s Wi GOSUB 7F IE o
S ghels Ayt ZTE oA GOSUB &= AHE Algto] flsuth A
BEES g 5 ‘RASHU} MBFERE QbA T E MBEFHS 558
T AdFUT ABFELE 4 Jolste] MR APt ( 17Cxxx oA 12
¥l 18Cxxx oA 27 Eﬂ ]

GOSUB beep ' Execute subroutine named beep...

Beep: High 0 ' Turn on LED connected to Pin0
Sound 1, [80, 10] ' Beep speaker connected to Pin0
Return ' Go back to main routine that called us
5.27. GOTO
GOTO Label

Z2ade] Ao Label = &3 Th
GOTO Send ' Jump to statement labeled send
Send: Serout 0, N2400, ["Hi"] ' Send "Hi" out Pin0 serially

5.28. HIGH
HIGH Pin
243 BE Higf Y= AU} Pin & AHsow EHAHE FHUoh
BE 0-15 9 A4, 0-15 = A3 W4 = PORTAO I e 3 HI7)

Huh
HIGH 0 ' Make Pin0 an output and set it high (~5 volts)
HIGH PORTA.0 'Make PORTA, Pin 0 an output and set it high ( ~5 volts)

Led var PORTB.0  'Define LED Pin
HIGH led ' Make LED Pin an output and set it high (~ 5 volts)
oldlel ol FHNU o] Aok mMEwEYas F pPdlN) U
Yo WS High Jul= & 5 ey
PORTB.0=1 'Set PORTB pin 0 high

5.29. HPWM
HPWM Channel, Dutycycle, Frequency



PWM 3l=dlo]E U7g3k PIC plo]32 MCU oA Wxd H25 &3y
th o] AL tE "WH@ojo| oot ZEafo] AyPFolnets ALKA o=
A

Channel = PWM 3sl=9o] Ade AA4FYLh 12 =& 3 7Hel pWwM Y
< 7F Z2 A 7F IFYTE Microchip & HIOJHE X EXJ’SJ R
st=9lo] IS & AdFUY dEE9] PICI6FS77 & Channel 1 & CPP1 ©]
1 o] ZS PORTC.2 YTt} Channel2 ¥ CPP2 ©]® PORTC.1 Yt}

18C452 = HPWM < A&3t=5 Ho] iFUth o o= old& A3t
= gy
DEFINE CCP1_REG PORTC "Hpwm 1 pin port

DEFINE CCP1 BIT 2 "Hpwm 1 pin bit

DEFINE CPP2 REG PORTC ' Hpwm 2 pin port

DEFINE CCP2 BIT 1 'Hpwm 2 pin bit

Dutycycle <& 2135.9] on/off & AG4HTh M= 0-255YHh 0 & off( =

£ AlZHseh olH 255 = on(EE AlZHseh Yt

127 2 50% ©] wEH7F Y

Frequency © PWM 2135.9] {dsl= F37} %L}\:} 2 A9 gufo] 2ol A
Frequency = & Y E5F 24 guth Aol AAA BE Fa7}
7bFsskAl @uth Hal Fok4E 32768Hz 7t %qﬂr. HAA Foge AL
g e olEolut] ofef ‘ol FFUTH

OSC 14-bit code and 18Xxxx 17Cxxx
4MHz 245Hz 3907Hz
8MHz 489Hz 7813Hz
10MHz 611Hz 9766Hz
12MHz 733Hz 11719Hz
16MHz 977Hz 15625Hz
20MHz 1221Hz 19531Hz
24MHz 1465Hz 23438Hz
25MHz 1527Hz 24415Hz
33MHz 2015Hz 32227Hz
40MHz 2442Hz na

th&-9 DEFINE # PIC17C7xx tHte]=Al4 PWM #HE 2 ¢ PWM A&
3 5 Bolw 1 B 2 B A A YUtk DEFINE ©] Ao =A] &gkrhd
timerl ©] AF&-FH Ut}

DEFINE HPWM2 TIMER 1 ' Hpwm 2 timer select

DEFINE HPWM3 TIMER 1 'Hpwm 3 timer select

HPWM AWM= o]Fe] CCP AEE #A|2~E+= PWM E=7F fUth CCP
ﬁJO] HPWM AME o] Fof At YO = ARG JTE CCP AEE A2
= PWM & Off 2 A7gstoiof U],
574 Al rﬂ &tod = Microchip &) Hlo]E] S FHelali] Al 9

HPWM 1, 127, 1000  'Send a 50% duty cycle PWM signal at 1 Khz

HPWM 1, 64, 2000 'Send a 25% duty cycle PWM signal at 2 KHz

5.30. HSERIN

HSERIN {ParityLabel, } {Timeout Label, } [Item{,...}]

@) w7 olge] B2 o] Ad BN AAsHE tuto] 2o
A g

HSERIN & ]E7l A EAle o 7le 5 sty of ¥R 3§t
=9lo] USART & 7} tjufe]zoArnt ALgE ? AsFHE Al E
A & sebrlg = dulels oy AJEE Farstojof itk Al
g2} e ¢} v$-= ¥ o] EX DEFINE & A}%é}ﬂ A A g .

' Set receive register to receiver enBLED

DEFINE HSER_RCSTA 90h

' Set transmit register to transmitter enabled

DEFINE HSER _TXSTA 20h

' Set baud rate

DEFINE HSER BAUD 2400

' Set SPBRG directly (normally set by HSER_ BAUD)

DEFINE HSER_SPBRG 25

HSER RCSTA, HSER TXSTA 12|31 HSER SPBRG i= W3] PIC vwjo]a &
MCU o] #A1% @A 2~E RCSTA, TXSTA 18] SPBRG $Ut}h HEX #o
2 zeaoe] AlFEEy] del g Aoyt AAIRE A2 Microchip H ]
HE Fadyd.

TXSTA #A|2~H BRGH HIEQ W H|E):= vl-= g2 2~H da7|e] 1
g Aogun. 54 vhe-=dolEs 54 eddely £x=8 o= 3§



m o] HEE AA s2str] 9t destun. olFEA shr] 915k
HSER TXSTA £ 20h tjXle] 24H 2 A3t} =40 Algld ¥ E )
=4 ]E 2] ] ¥ F7HAQ AR= Mlcrochlp dolH & Fagr
HSERIN 2 H[-=Ho]|EE A4e u] aMHz & 7|22 Ut & o4
dolH TJ]'TOHH-J— =g o] EVE 14 % 7] dsH DEFINE o /‘Hif
Aoy gox 0SC & APt A9 AFYSQ! Timeout ¥ Label &
ezl Ak X}ﬂ AR S W TR WS A&ASE gq—s}oq
Z&E YT Timeout = 1 4 = @92 A1)

wkok Timeout A]ZF o]ujo] o} F-x}7} =AlE %] ko™ HSERIN #2 Hil
A W7 Label = AX3FUth Alg]d EilolEi dy S YAHA = gN 1
o2 dolgurE 8 HE, JAzZlE §l&, 1 ~FHE Ut} DEFINES o <
3}o] 7E1 ( 7 Data, Even Parity, 1 Stop ) B+ 701( 7 Data, Odd Parity, 1 Stop)= 1
g9 ¢ AdFyTh

' Use only if even parity desired
DEFINE HSER _EVEN 1

' Use only if odd parity desired
DEFINE HSER ODD 1

' Use 8 bits + parity
DEFINE HSER BITS 9

AL O & ParityLabel 2 FAIRE A7) ole]d v Z2Zigio] o] fA=
Mgyl o]z ©A| DEFINES ol 9]8te] Parity 7} AMSEIR A<
o] 5ol A& 7hs gyt

A= *lal"* EES 2 HelES 9 WS 7 AL FUY LAE
A fow A on Z=57F fHunh ol3 AJEi7FE USART = A=
& %2}% FAEA Sk Zﬂﬁ} stolof gyt ofn ZE§ o¥=
RCSTA @A 2=E]o] CREN H|E =3te] 2lAl 71s YTl DEFINE & ©]
delg Asor ZEo & F 91?514@. ey et ST RS F ¢
flom 2= &4y

DEFINE HSER CLRERROR

THAYLR s Il T sy

RCSTA4=0

RCSTA4=1

AEld FAle stEdolR ddstnz RS-232 =t S AEfely] 918t
WhdE dE2 24 5 glsdnh I8 ER HSERIN 28 ARSE o A
A Eebol S AREstoloF Fth

2 e sk=dol Aleld E£E7E 3l& W HSERIN 2 WX] AR A
Yl 2 WA st=ge] Algld LE: HSERIN2 2 dtojof ) Ei=
DEFINE <ol ©]&}e] HSERIN o] WAl tial 5 A st=glo] A9 =2
ER 4% A5 244 5 dsdnth

DEFINE HSER_PORT 2

HSERIN 2 SERIN2 ¢} 53t o FAYHS AU ole} #AH
A B SERIN2 2 #Farghuh

Modifier Operation

BIN{1..16} Receive binary digits

DEC{l1..5} Receive decimal digits

HEX({1..4} Receive upper case hexadecimal digits

SKIP n Skip n received characters

STR ArrayVar\n{\c} Receive string on n characters optionally ended in
character ¢

WAIT () Wait for sequence of characters

WAITSTR Array{\n} Wait for character string

HSERIN [B0, DEC W1]

5.31. HSERIN2

HSER?2 {ParityLabel, } { Timeout, Label, } [Item{,...}]

st=glol AEd XEV] e ZRAAMY 2 HA AEld TEZRYH s
T 2 ol dHolHE syt

HSERIN2 = 2 7H2] UART 7} 1 PICISF8720 o] © WA st=¢o] Alg
o XEE A3 A o] 9]ol = HSERIN 7 Sd g}

o] WH-2 2 79 st=9le] UART 7} 9l Z2AA A T2
AlEld vebE e} 414 == DEFINES & o] §3le] A gch

' Set receive register to receiver enabled
DEFINE HSER2 RCSTA  90h




' Set transmit register to transmitter enabled
DEFINE HSER2 TXSTA 20h

' Set SPBRG (normally set by HSER2 BAUD)
DEFINE HSER2 SPBRG 25

' Use only if even parity desired
DEFINE HSER2 EVEN 1

' Use only if odd parity desired
DEFINE HSER2 ODD 1

' Use 8 bits + parity
DEFINE HSER2 BITS 9

' Automatically clear overflow errors
DEFINE HSER2 CLRERR 1

HSERIN2 [BO, DEC W1]
5.32. HSEROUT
HSEROUT [Item{, Item...}]

) EE T olge] FES gl

A A3

HSEROUT & 31%71 AEYE B2 oAy 7 T ks

S 7F gufe] o Ank AL 4 FUY AlElE &
Ay e ﬁJrE}HﬂEit tule] 2~ dloJE] AEE Fradteof 3yt AlE
A

st=9o] USART &

dhete[E] ¢} vF$-= ¥ o] Ei= DEFINE &
' Set receive register to receiver enabled
DEFINE HSER_RCSTA 90h

' Set transmit register to transmitter enabled
DEFINE HSER _TXSTA 20h

Aeld A A9

gl tulo] 2o
shbeieh. of

12 J® rlo

PR,

' Set baud rate

DEFINE HSER_BAUD 2400

' Set SPBRG directly (normally set by HSER_ BAUD)

DEFINE HSER_SPBRG 25

HSER RCSTA, HSER TXSTA 12|31 HSER SPBRG i= W3] PIC vwjo]a &

MCU 9] #7149 @ % 2~E] RCSTA, TXSTA &3l SPBRG Ut} HEX #o

2 ZmIadgo] AAksty] Heoll d Aoy th. AAIE 22> Microchip Hl©]

HE gy

TXSTA #lA2~E] BRGH HIEQ ¥ H|E)E= vl9-= gx]2E @A7)e] a1

s APy 54 b= HolEx 5A Ao £R5 R

st o] HEE B w3ty fete]l Badunh ol#HA shr] fsted

HSER TXSTA = 20h thlol 24H 2 AA gt} st=9jo] Agld ®£E n}

F-= dolE Ho] 53 F714Q1 A E = Microchip HlolHE i),

HSERIN & v}-¢-= Ho|EE ALtet wf 4MHz & 7|€22 Ytk t& 2

Aol Fugo| = vle-= olEVL fA% 7] U3HH DEFINE o2 Af

2% oAdgolE oz osc & AATYL

AP doly X g X2 §N 122 doHHE 8 HE, dZ|E ¢l

—,‘3— 1 2=%H]E QYT DEFINES ol ©]3}o] 7E1 (7 Data, Even Parity, 1 Stop )
I 701( 7 Data, Odd Parity, 1 Stop)2 A 818 4= 25Ut}

' Use only if even parity desired
DEFINE HSER _EVEN 1

' Use only if odd parity desired
DEFINE HSER ODD 1

' Use 8 bits + parity
DEFINE HSER BITS 9

AlEd il st=dolz Adstee RS-232 =eto|vE AlEEty] 9)ato]
HhE dEE 24 S oglsyth. 2822 HSERIN S AREE o 3
Agh =gfo|HE AME3to]oF T

2 M9 st=4o] Algld 2EVE & wf HSERIN & DW AAAZ A
Utk 2 WA st=go] Agd ZEXE HSERIN2 & 3sfofof Ur} wx=
DEFINE <ol 2]3}ef HSERIN o] A ¥Al tfal 79 & sf=9o] Algld



E2 548 A4S A4 F 9

DEFINE HSER_PORT 2

}4
o
fy
I
o

HSERIN 2 SERIN2 ¢} &
A HE SERIN2 & Farghyrc).

Modifier Operation

BIN{1..16} Send binary digits

DEC({1..5} Send decimal digits

HEX{1..4} Send hexadecimal digits

REP c\n Send character ¢ repeated n times
STR ArrayVar\n{\c} Send string of n characters

' Send the decimal value of BO followed by a linefeed out the hardware USART
HSEROUT [DEC B0, 10]

5.33. HSEROUT2

HSEROUT? [Item{, Item...}]

st=dlo] Algld XEVE i ZRAAY 2 WA Agd TEZRE s
EE 2 olde] dolEE FAFE Y

HSEROUT2 + 2 7H¢] UART 7} 1 PICISF8720 o] ©= WA =90 A
2d XEE ALgeit= 3l o] 9)oli= HSEROUT ¥ Ayt

o] W2 2 /M =90 UART 7} Y= ZZA|A A F2H3 o).
Algld gtebe e ¢} EA14 %= DEFINES 2 o] &38to] A3}

' Set receive register to receiver enabled
DEFINE HSER2 RCSTA  90h

' Set transmit register to transmitter enabled
DEFINE HSER2 TXSTA 20h

' Set baud rate
DEFINE HSER2 BAUD 2400

' Set SPBRG2 (normally set by HSER2 BAUD)
DEFINE HSER2 SPBRG 25

' Use only if even parity desired
DEFINE HSER2 EVEN 1

' Use only if odd parity desired
DEFINE HSER2 ODD 1

' Use 8 bits + parity
DEFINE HSER2 BITS 9

' Send the decimal value of B0 followed by a linefeed out the hardware USART
HSERIN2 [BO, DEC W1]

5.34. 12CREAD
I2CREAD DataPin, ClockPin, Control, {Address, } [Var{, Var...}]{, Label}
Aol A5 34 o=~ vlo]EE ClockPin #} DataPin &2 44135}
AlE HolHE W Var o] #7334t} ClockPin & DataPin = 0 - 15 & 4+
TE0-15 2 AFsta Y W4 B PORTAO ¥ 22 3 o]Fo] HY
T} 2CREAD ¢} I2CWRITE & Microchip AF2] 24C01B ¢} o]} FAFSE 2-Wire
12C QI #Ho] =& A ¢¥3sl= EEPROM ©. % HO|E]E Write 3t71} Read %
Hrh H] g wRe] olmg 397} Off sto: HolE = HoldlsHth
o] MH& 12C vhAE RER FASER C QJEH|2E AL E 2%
KA AD B E e} oA AREU T
12 H]E PIC P}O]AZ MCU oA+ 12C 25 3 dolg¥S DEFINE &
o]-gste] U] g stofof Ft

DEFINE 12C SCL PORTA, 1 ' For 12-bit core only

DEFINE 12C SDA PORTA.O0 ' For 12-bit core only
TEE HolES] A9 7 HEE F AYE, ojug AR 5 tulo] o u}
E Ao}l =0l 3¢ 1 HE= Read/ Write '3 A FUTH
o] Control H}o]E ¥ %7]e] PicBASIC F¥}to]z{ ¢} thEYtTh PBP 12C
23 A o] EHle o]&stolof T
o 5E50°] 24LCOIB & AMEZu] Alo] ZE=E %1010 © FYch 3 A9
AHEERA] X OB R %10100000 E1= $A0 7} YT Control HFo]EC] x
ofell 3£} o] Huteo] o} thE U

E=
—=

N O
T

| Device | Capacity | Control | Address size |




24LC0O1B 128 bytes %1010xxx0 1 byte
24LC02B 256 bytes %1010xxx0 1 byte
24L.C04B 512 bytes %1010xxb0 1 byte
24LC0O8B 1K bytes %1010xbb0 1 byte
24LC16B 2K bytes %1010bbb0 1 byte
24LC32B 4K bytes %1010ddd0 2 bytes
24LC65 8K bytes %1010ddd0 2 bytes

bbb = block select (high oeder address) bits
ddd = device select bits
xxx = don't care

Address 7] A& W4 Byte = Word) o upe} AA Ut Byte
Atol= WG4E AMESHHA 8-HIE o= iaE FAISHA H™ Word Alol= W
TE AHESHAIEE 16-HE o= 2~s SAleHA gyt S2lst7]e gt
A719] ol=d s AAstoor FUL s o=l aE A sk <k
o Ak A7l mel Byte = Word 2 W Eslr] Wiy}

Word Z7]9] o=#|~ES X AH3PA High Hlo]|E7F $AIE I Folo] Low Hb
o|E7} AUt o] A2 Low Byte F-H WA A== W5 A FeA et
EA YT

T2 STR & W o] & ¢l 233 4 dFYnh o] 2 Word 1 Byte

ofeo] o]ojok 3t Backslash(\) ¢} of#o] ¥ JHFE FEAISHoF Tt

fu Ay e @

A var byte[8]
I2CREAD  PORTC.4, PORTC.3, $a0,0,[STR a\§]

Word AFo] = ojglo] & | gshgithdl 2 Ho|EX sk Low Wl EE w
A sy
This is the opposite of how simple words are read and is consistent with the way the
compiler normally stores word-sized variables.
#4191 Label ©] EFHH 12C THO]ARFE ACK A&7t oA gk= o
M=z Adyh
12C "% 12CExxx 9} 16Cexxx Tiupo] 2ol o] Fo] 4% EEPROM o
T AR S AFUTE TR A ofgje} o] o)

DEFINE I2C INTERNAL 1
12CE67x Tlule] 2ol A dlo]E] &1 GPIO.6 o] %1 GPIO.7 Y

T} 16CE62x 4] Hlo]E] 2+¢1-& EEINTF.1 o] Z2u}¢1S EEINTF2 Ut}

AFAgE 312 Microchip Blo|E]E FFa1s)r] wlg o
2C B#ol Elo]We %+ £%7) 100KHz ©]7 8MHz Q2@ olg oA 7Hs
It
4 BEE 20MHz & AFSSHH 400KHz 7F 4t}
8MHz ©]/te] oA eolHE A1&8n 1T S55E5EE Y5t DEFINE
s AU TH

DEFINE 12C_SLOW 1

W2 e} 8o Aghujio] 12 H|E 0] PIC mlo]aI & MCU & £E2AA
S @4 QlsUTh AE(100KHz) 2C TlHulo] A& ¥h=A] 4MHz A H ol EHE
Ab-&3teoF &1 4MHz ©]/-& i1%(400KHz) T]Hfo]~& Abgstofof gyt
12C dolg ®B2olA FZe4¢1S Low &3dlo] FaAlAzte] F23-S AA 5
™ o}gfe} o] DEFINE #& AR&3yu}

DEFINE 12C HOLD

[40
flo

2C 25 dolg & & L
47K 2 293} o] E]Iste]oF 3y
FEg0le o FUH il Z
DEFINE < F7} &4tk

DEFINE 12C SCLOUT 1

addr var byte



cont con %10100000
addr =17 'set address to 17
' Read data at address 17 into B2
I2CREAD PORTA.O, PORTA.1, cont, addr,[B2]

I2CREAD ¢} I2CWRITE ©] ## ¥ tjufo]~= Microchip AF2] "Non-Volatile
Memory Products Data Book"S ZF313 1t}

5.35. 2CWRITE
[2CWRITE DataPin, ClockPin, Control, {Address, } [Var{, Var...}]{, Label}

I2CWRITE &= #lo] 2 &9} 34 o]=g 2 nlo]EE ClockPin ¥} DataPin &2
ZA18}aL Folo] W Var o AAE dolHE £A¥YTE ClockPin 3
DataPin & 0-15 ¢ A5 E& 0-15 S A &8tal 9= W4 == PORTA.0
3 & 7 o]Eo] FHUYtl I2CREAD ¢ I2CWRITE + Microchip AF2]
24C01B ¢} o]o} F-AF3E 2-Wire 12C QE|H o] ~Z X|Y3}:= EEPROM o=
dolHE Write 3FAY Read FUt}. H] 3 wxg] o=z 97} Off
std® deolHe= Holdsyth o] HES 12C viAH RER FAsinR
12C I H o] =F AMESte =%AlA AD AWM E e § ARt
12 H]E PIC vlo]aE MCU °|AX+ 12C¢ 25 ¥} do]E]¥ S DEFINE &
o]-g3ato] AuUAl A st oF FT

DEFINE 12C SCL PORTA, 1 ' For 12-bit core only

DEFINE 12C SDA PORTA.O0 ' For 12-bit core only

Address 7] AF&3 WS EByte = Word) o wEl ZA Ut Byte
Abo]lz WS ALESlH 8HIE =g $AISHA W Word Atol= W
TE AMESHAEH 16-HE oj=d =g FAISHA HUth SAl8t7]el Akt
719 oJudzE AAsteof Ut s dudaz AAskd kY
ot Agkel A7lelubet Byte == Word 2 W haly] wlE Py h

Word 7]¢] oj=#2E X AWM High vlo]|EZE $21%a FHolo] Low H}
o] E7} FAlg Ut o] A& Low Byte F-H WA AGE = W] Aot
thE A Y

A2l EEPROM ol #tol® stwf] 10 mS th7]sh=3lo] a3t} gto]g o]
25 %]7] o] Aol 12CREAD Y} 2CWRITE & Al %=3hd T U}

ahte] IZCWRITE o olfale] oJEle ulo|EZ go]E &4 gl )
oj®l EEPROM <& th7|AI7 Baglo] ofg|7]e] nlo]EE glo]EdtE iy

=

F4A STR W o] F ool 3T >

o #jo] o]ojoF 3}t Backslash(\) 2+ o zl°]

Yt} o] 32 Word 1} Byte
M5 FAste oF YT

ro o,
B oy

A var byte[8]
I2CREAD PORTC.4, PORTC.3, $a0,0,[STR a\8]

Word Aol = ofglo]® X Astgithil 2 ufo| =4 Azlan] Low vlo| =S W
A elsyh
This is the opposite of how simple words are read and is consistent with the way the
compiler normally stores word-sized variables.
wAdQ! Label ©] 3= 12C HHlo]A2HE ACK A137F @4 &3ka o
Az gy
12C %2 12CExxx ¢} 16Cexxx tjujo]xe} o] 3o ujd¥ EEPROM ¢
T ARE S dFUTh ZE A oo} o] AFejjh

DEFINE I2C INTERNAL 1
12CE67x tlHte] 2o A dlo]E k412 GPIO.6 o] &2kl GPIO.T ¢
T} 16CE62x o 4] o] €] 2}¢l& EEINTE1 ©|® Z%u}2l& EEINTF2 Y4th
AFA S -2 Microchip BlolEE #a1str] vl
2C H#Eo glo]We ¥F £%7) 100KHz o] 8MHz Q2@ o]l 715
Easies
4 REi= 20MHz & AHS3HW 400KHz 7F Hyth
8MHz o]’}e] eAdeolHE AH&8d FF S5 AEEE dd)
& AHEdU T

DEFINE I2C SLOW 1

)
o
™
e
z
es!

W 2g) e} ~ee] AFlujo] 12 B]E o] PIC "lo]I 2 MCU £ £:244
S @4 glssuth AZ5(100KHZ) 12C tHlo]l s WH=A] 4MHz LA ol HE
Abg3lolof &1 4MHz ©]AF& 114:(400KHz) tlH}o]~E ARg-3lojof gt
12C dlolg Wzolx F=2}AS Low 23] FAalLaze] F2Hs A5y
A of#fe} o] DEFINE & ARS-3uth



DEFINE 12C HOLD

2C 253 doly gl Fak
47K 2 2§93} Fo] E]Istoior ¥
ZEEdL oF F9H 4l wlo]
DEFINE < F7} &4t

DEFINE I12C SCLOUT 1

b
e T Lo
BCAN AN

addr var byte

cont con %10100000
addr =17 "set address to 17
' Read data at address 17 into B2
I2CREAD PORTA.0, PORTA.1, cont, addr,[B2]

[2CREAD ¢} I2CWRITE ] #& ¥ t]ufo] 2= Microchip AF°] "Non-Volatile
Memory Products Data Book"S ZF313 1t}

5.36. IF.. THEN

If Comp { AND/OR Comp ... } THEN Label
If Comp { AND/OR Comp ... } THEN Statement ...
IF Comp { AND/OR Comp ... } THEN
Statement ...
ELSE
Statement ...
ENDIF

sy = o8l vl wgyh ZF Comp &S WSl AR il UE was
a2al A Yydd ey E xesch

IF .. THEN %7}&= TRUE ¢} FALSE 3<& Hlu %Wﬁ‘r = HAF
TRUE ¢ ®j THEN o|$& 2354t} FALSE ¢ ®W THEN ©]
FsULh ¥ o A¥ 7F 0 d wl FALSE 7F ¥ 0 9] om BE o
o] TRUE 7} PUt} EE vHluE YR 3o|B= PRP = TR 353uk
Utk IF .. THEN 2 0 Ht} 22 =0 diste] 7A}et7] 9138ke] ALg3k 4=
AFH

i)

o= A =ME A EE ey

IF THEN 2 2 7} Wby o2 Alg-gut),

dt}+= IF THEN o4 THEN & &% 02 GOTO ¢ Z&5ytl 7o) ol
W Z g3 THEN o] ¢ Label & FHZguvh z7o] 7Alo]d IF.
THEN o} & A3t

IF Pin0 = 0 Then pushed 'If button connected to Pin0 is pushed (0), Jump to Label
pushed

IF BO >= 40 Then old ' If the value in variable BO is greater than or equal to 40,
jump to old

IF PORTB.0 THEN itson ' If PORTB, Pin 0 os high (1), jump to itson

IF (BO=10) And (B1 =20) THEN loop

TR A2 IF . THEN 2 THEN ¥ H¢ 255 20582 A3gsych
A EE-S THEN ©o]|Fo] XA} = S4¢ ELSE Ho =8 xdyrh 1
23 ¥F=A] ENDIF & AHgste] 725 ¢d gyt

IF BO<>10 THENBO=B0+ 1; Bl =Bl — |

IF BO <> 10 THEN

B0O=B0+1
Bl1=BIl-1
ENDIF

IF BO =20 THEN
LED=1
ELSE
LED=0
ENDIF

5.73. INPUT

INPUT Pin

A7 Pin & 4 A FUTh Pin & 0-15 o FFol AU 0-15 B A%
3= W9 i PORTA0 3 22 3 o]Eo] d AYY

e WHoe R As hdstar HH}EHI dHom dAst= 48

TRISB.0=1 'Set PORTB, Pin 0 to an input



TRIS HAAEE o] AAstE ZHom TES RE ¥S olgoz MR
tﬂ— /\ 01/\1/]14_
TRIS = %11111111 ' Set all of PORTB to inputs.

5.38. LCDIN
LCDIN { Address, } [Var{,Var... }]
LCD o] o] =228 Agshe] HOIEE #o] Varol A3k

LCD + +AHIEE] RAM < 7FA3L JFUTH tiFE9 LCD & o&9
RAM & 7 H 95Ut ©] RAM & LCDOUT WEeo] 9&te] folH =

Ziﬂ% T AFYTL

CG(ZAEAY) RAM 2 340 FE $7F o o=@ WYY ol

tlo]E] RAM & $80 ¥ A1 ZgUth 54 LCD ¢ =g 29} 752 b

SJHAIEE ﬂﬂf&ut} LCD ¢] Read/Write ¥& PIC wlo]3 2 MCU o <
Aslo] 2] =(LCDIN)3} A1} 2lo]E (WRITE)S== guit}l. 2 7§12 DEFINEs

A =g s Ao

DEFINE LCD RWREG PORTE 'LCD read/write pin port

DEFINE LCD RWBIT 2 "LCD read/write pin bit

LCD ¢} PIC "lo]a & MCU & 737 9% A X+ LCDOUT & gy

=3

LCDIN [BO]

5.39. LCDOUT
LCDOUT Item{, Item ... }

SAGr) oo g o FES

=]

AlgFUt}. PBP = HITACHI 44780 HE =
16
7k

= AP o] LCD = 14 Ei= 16702 TA50] gLtk
5 el FRET|S#H) 7F e ZF HAEe] ASCI #AIS LCD = B
Yot LCDOUT SER2 ol A AFE-3F =425 AHEE & dFUH (12 ME =
o] = A9

Modifier Operation

BIN{1..16} Send binary digits

DEC({1..5} Send decimal digits

HEX{1..4} Send hexadecimal digits

4 % o olfz

REP c\n Send character c repeated n times

STR ArrayVar\n{\c} Send string of n characters
T2 &H AWMEE LCD o Bui7] &l 05 = 7]tk Tt LCD
+ LCDOUT

gobel AMs A5 w7 Aol 278 AU 5
9 e ST o s © sy Eeot
24 | LCDOUT o] theel A-ge w 27]5 gyt

FLAGS =0
A= LeD o SFE o ool myldY. §8% Aust v wel
25y
Command Operation
$FE, 1 Clear Display
$FE, 2 Return home
SFE, $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, $80 Move cursor to beginning of second of first line
$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

Uk o)

o
o T

PIC m}lo]= 2 MCU ¢ LCD

AHE2 T4%E LCD oA oJelE9 A AXE AAVE &= HWHEH ol
o LCD & ZAIHE 24 gl AHA o1« FFUTh o
9] 16 x 2 Yxazol: AWMA el oj=gae $80 Yyt 12laL
HA 2helo] o=y 2= $C0 Yyt

LCDOUT $FE, $80+4

= AA gl vAl 1A Yy

LCDOUT $FE,1, "Hello" ' Clear display and show "Hello"
LCDOUT $FE, $CO0, "World" " Jump to second line and show "World"
LCDOUT B0, #B1

' Display BO and decimal ASCII value of B1

>

-m 4z o

2 7% W 4NE BE g MERER A7
LTk Wop s E WEg ALgRehA g o] dlolE] A shte



EEoﬂ o:]ésh,]u} 1:!]—0]: 4 H]E }j{_‘ _]____7]_ E]:]_D:] /\]-H 4 H]EH]— _LE/]
A8 4 U E EE 319 4 H]Eo| A3}, Enable ¥ 3} Register Select -2
the 2E ol 2% 4 2lFYvh PBP = DEFINE o] ©jate] 54
A AsHA] oW LCD ¥ 4 HE ®ARTE olm PIC wlo]AE MCU 9
MMAmwMA3ﬂﬂéQQWR%Ma%MrEHRMAﬂEmmmé%
PORTB.3 o AZA3 Yt =g 2 24l LCD ¢l o= x7]sF )
olegt M5 WstH™ o 7He] DEFINE & AREIUT B5F
= A}£3FH PicBASIC Pro Z 213 9] A &9 x]o] Qw2 ghr}

[o

2}

'set LCD Data Port

DEFINE LCD_DREG PORTB

' Set starting Data bit ( 0 or 4) if 4-bit bus
DEFINE LCD_DBIT 4

' Set LCD Register Select port
DEFINE LCD RSREG PORTB
' Set LCD Enable Port

DEFINE LCD EREG PORTB

' Set LCD Enable bit

DEFINE LCD EBIT 0

' Set Number of lines on LCD
DEFINE LCD_LINES 2

' Set command delay time in us
DEFINE LCD_COMMADUS

' Set data delay time in us

DEFINE LCD_DATAUS 50

2000

%Q‘Q@OPm>ﬂﬂ
t}. PORTB 9l 4 H|E
Adzyt.

olg]l 2¥e WA AHIZ LCD ¢ Pic vlo]aAE MCU &
LIS A=

ol L

st RS

D2 4HE RER AAIEE 3 %
=
=

o}
= e PORTB.1 ¢ 18|31 E&

dET 7 =

5.40. {LET}
{LET} Var= Value
ZFS- Variable o A A&t} Value

g},

-

T



LET BO B*B2+B3
B0 =sqr W1

5.41. LOOKDOWN

LOOKDOWN Search [Constant{, Constant...}], Var

LOOKDOWN 2 8 H|EZQ] 45 Search Y | 2~Eo|A ZHut) whef
AT H X3 o] e ghol Var o Ag YT weF e i)
o] AMATH Var o= 0 o] AFHUT. H=ES] FH At A3 |
of, Al Aot AAFH 2 7k Var o AFH T, vheF AA|sh= Ao] Y
A FETd Var g2 WskE A FEUH

BRURES SASt BATE B S g SERAN 2 R 8
A ASCH @te] #eld g5 AFPUch We dEsst g waus
o] areleag S gsteln ALeE & gl

4

4n

rr

Serin 1,N2400,B0 ' Get hexadecimal character from Pinl serially

LOOKDOWN B0, ["0123456789ABCDEF"], Bl ' Convert hexadecimal character in
BO to decimal value B1

Serout 0, N2400,[#B1] 'Send decimal value to Pin0 serially

5.42. LOOKDOWN2

LOOKDOWN?2 Search, {Test}[Value{ Value...}], Var

LOOKDOWN & 8 H|E9] A=Z Search thAF gl A~Eo)A Zr&5Ut). whok
DA dXg Adge] A9 gho] var of AU whef ww gk
o] At Var o= 0 o] AGPUTE g 2ES] FH Aol dAgTA |
of, A Ao} At 2 7} Var o] AgH ™, whoF Xt Aol M E
A =thd Var g2 WstE A YT

A T E Test = S5 (=) ol9dd e =10 AAE # F UF
s 5o >"E HEE St R A4t Search Buh 2 k= ©AY
th Test 7} Fol A A g o™ =" o] AL&HUT} Value | =E= 8 HIE, 16 H]
E A, 2EQAT 19l W EbEs dsUh 2EdA 747
TARE TR ASCH # ¥ B3 HElE AR ASEUn 242 Value
B AEE 4 s

Wi HA7E 9l Wl W<SEE LOOKDOWN2 o] A&k 15Ut 85 7l

L)

—

W
o

ol

(PIC18Xxxx ol Al 256)7}4] 2] ] A~E Value & AFESH 4= Ql5Uth
LOOKDOWN2 ™ & LOOKDOWN W ®eof Hjusto] 3 vl 7}5Fe] =71 b
So]H Yl Ax B 2E7 8§ HE Aol AY ~EdgAdr LOOKDOWN <
A& o

LOOKDOWN2 W0, [512, W1, 1024], BO

LOOKDOWN2 W0, >[1000, 100, 10], BO

5.43. LOOKUP
LOOKUP Index, [Constant{, Constant... }], Var
LOOKUP i 8 HIE A HolEA s 7F4AZ& wf AR Y T Index 7+
0 °o]™ Vvar o= AWHAA Constant Lol AFFHUTh Index @te]l 1 olH FH
ﬁH & wE 7P YT wEeF Index gtol Al 2ERY AW Var 2
AE A HEUTh
*V“ YAEs Aok 2EW v 2849 ¢ dssun 2EQA e 7
wARE ARl ASCH #he] HEed AR FAEEdd Y aTt Thsk v
A A Y27t 7hs ekt El e LOOKUP AHES & & flsUth
For B0=0To5 'Count from 0 to 5
LOOKUP BO, ["Hello!"], Bl ' Get character number B0 from string to
Variable B1
SEROUT 0, N2400, [B1] ' Send character in B1 to Pin0 Serially
Next BO ' Do next character

5.44. LOOKUP2
LOOKUP2 Index, [Value{, Value...}], Var

LOOKUP ¥& 8 HIE Value Hlo]EolM 7S 714S w] AF&3UT} Index 7F
0 o|" Var o= AHA| Value gtol AdHUYTE Index #to] 1 o]H FW A
Value #2 7FASYS 9HeF Index Fto] Value B A~EXHT It Var 32
WHA =2 s

B HEEE 16 HE A8t 2EY A 2821 7 3 %WE} TR
2 Index @t AHEE & At S gtE Value B 2E AMEE F glEY
~EYo A9 7} £ak= #ARe] ASCH #ke] el A= H a8y
27F 7bed MEW T A 1927t 7hsste et LOOKUP *}%"
= Sy 85 N(PICI8Xxxx °lA 256 712 Value 7} 2] 2Ed] AR

m*ﬂ l



AT
LOOKUP2 = LOOKUP °f H|&}o] 3 wje] A=Z WHFH T Value 2]~E7}
8 WE A= FAETY LOOKUP & AHE Yt

LOOKUP2 B0, [256, 512, 1024], W1

5.45. LOW
LOW Pin

A7 Pin & Low AEIZ AAFYLE Pin 2 Aoz Z=4E7F YT

Pin 2 0 - 15 9] A4 o]AY 0-15 & AF3ds W9 T PORTAO 3}

I =R =

LOW 0 ' Make Pin0 an output and set it low ( 0 volts)
LOW  PORTA.O ' Make PORTA, pin 0 an output and set it low ( 0 volts)
Led var PORTB.O ' Define LED Pin
LOW  led ' Make LED pin an output and set it low ( 0 volts)

ge gMos Wl o] AU o rhd o W2 e PHo
Low ¥l& &5 Qlgyth

PORTB.0=0 'Set PORTB, Pin 0 low

5.46. NAP
NAP Period
BHoANTHES ol ARAEEH S 299 RE AJEZ 1tk NAP Fto]
= AEAETE F95 YT NAP 2 stue] A5 F7]set S 7t
A FUch YGAFo] FaeA] vt d9s] B JAHHEY S8 AY
gAlo] A7t EHFHZ FTh

Period &= 12 B E, 14 H]|E Fo]Z ¥ 3}3lo] X% goln ZgAdde =
AR sk AR TH

17Cxxx 9} 18Xxxx &} #Z2 16 H|E I = UulolAE X AE X

AbESHH ROl A5 goln F7]E AU 16 ME o] tiuHt
o] 2~ AR&A] NAP W Ho| A Period & FAgYt}.

12-9} 14-H]E 3] tulo] oA F=715 Ydsglern RIC & 5435t
A& gholwoA] AbEstlo R FARX YU A8 FHeboh gk 250
g dJAx7E FFUHYH

NAP & 9145 Elo|H & AMgslng e olE Fu49 A7 slsy

1r

£ g5k

Period Delay(Approx)
18 milliseconds
36 milliseconds
72 milliseconds
144 milliseconds
288 milliseconds
576 milliseconds
1.153 seconds
2.304 seconds

Low power pause for about 2.3 seconds

(NN n[h~|W(N|—O

NAP 7

5.47. ON DEBUG

ON DEBUG GOTO Label

ON DEBUG i= E-E PicBasic Pro WHolA t¥ 1 BUY FHEo] A8 715
StEE 8yt o] WS ON INTERRUPT GOTO ¢} M]3yt ON

DEBUG GOTO & wh}pH 2 7alof A RLE PicBasic Pro W& o] Aol 41<]3k
AR g gpils SEF T DISABLE DEBUG & =94 4YSs &
Eash=

RUY FES o] &A4dstE7] ojdel 2oqA dSAYYH. o] FEHE
LCD = HolE& IH A AlglE B4l 2] ARYPYT BE 2R
a9 ARIE ZAHAY oo WA s

WORD Alo] = A| 2Bl W= BANKO o] FolA A Hut}

5.48. On INTERRUPT

ON INTERRUPT GOTO Label

ON ONTRERRUPT += PicBasic Pro A|E.FHlo] nlo|a2HEZ¢ QHHPE=R
AgEa Al ST PicBasic Pro A3t e= 2 74 WHoR JIHYES
AREET AFUH AMAE AAlEE AoE ARESHEA YU o] WS
JHHEES w27 18] 1hds] Ay 1eu; RhEA] oAl 2] Qo
2 Abg3lo]ol 3l BASIC FE=E ARESEHA Ut FuA dWEe
PicBasic Pro QIEIHE dMEHE AFEsh= AYUrh o] Wi tha] Agst

A4l

FHA e QY E x2]7]2 PicBasic Pro M# 02 AT o] A



PicBasic Pro A/ B #8108 1 o|x| vt RESUME & £t}

JHHEZF st Ze17F A A A< PicBasic Pro & ©]
A5 HT Label 91X QAEHHE HEHZ AUt AHHE dE=7}
T2 %W RESUME 2 JHHE 2AYE A2 ot}
DISABLE ¥ ENABLE & SIHHE 7}sA glo] APH s 317 913t
PicBasic Pro ZZ 132 Th2 AMo| 1S 4 AFUTh T JHHE dE
2] ON INTERRUPT & o]#e] A Yt} o]& 7 st ON INTERRUPT
o W] ofdel= JIHHE AAE sHH FEF FYTh

A A TH(Latency)> A Ao AAHHEZL dAgE A|zto s HE QIHHE
S 2 JAYs717hA 9] AlZEYYT). PicBasic Pro w2 AARE-E A (5]
o] Aald uf th& oA A AT E5 EEFoF AFEsh W)
ol 7] wiZeo] <QIEHE FHElo| Ystr] o] AAAZLE o dste
< 7Fsdyth PBP = #Ale] AYFel S ¢EshA] @¥ave JHHE
Y2 5972 F syt Addlio] JIHHES $As] del PAUSE
SERIN & A3 Folgbd A AA|te] dAF YT Z=T9S A Sk
g olido] & F USs St oF Yt JAHHEZE FH we
A= 7]E At oJAlER Ao AHHE FES AREsto]of it
I =(HES A4)E aglstelof YTh ON INTERRUPT & E&
Skl JIHHEZE TS =AE HAts FL SE7) §-7E YTt DISABLE &
o] m=o] Y& wAF T ENABLE & DW SEE AU 2E
7HARl FEE BAE FEUT A2 DP |72 HEZHAA & T2
< A gyt

3k 7 ©]/2] ONINTERRUPT & Z 213 AMgT = dHFUt)

oo, 9 Mo

= =

o —&N' flo o

ON INTERRUPT GOTO myint ' Interrupt handler is myint
INTCON = %10010000 ' Enable RBO interrupt

DISABLE ' Disable interrupts in handler
Myint: led = 1 ' Turn on LED when interrupted
RESUME ' Return to main program
ENABLE ' Enable interrupts after handler

AUPEE  FAS] e (E= g Badd 7K) g ON

INTERRUPT & A&t} 28]™ INTCON ©] $80 ©] Huth
INTCON = $80

5.49. OUTPUT

OUTPUT Pin
wfﬂ B FAUR U 0 WSS 015 o 45 05 & A

rir

OUTPUT 0 'Make Pin0 an output

OUTPUT PORTA.O ' Make PORTA, Pin 0 an output

ge won Mg FYAUE vut gulan 4 Wil dath
TRIS.0=0 ' Set PORTB, pin 0 to an output

TE BE g F¥or AAsHW TRIS & 4 AAsd gy
TRIS = %00000000 ' Set all of PORTB to outputs

5.50. OWIN

OWIN Pin, Mode, [Item...]

wAdol™ One-Wire Hulo]2z glAEH S FAS i e ofgf7fe] ]
E g gelge] wjelER gtk gHoR o2 P4 Ax2 FRAY

=
A HSE= 0-15 9 A, 0-15 & A3k W T PORTA0 ¥ 22 A o]
=4 ‘:‘r
Mode &= A H2E HUal 2ol o]x/o]F-o Huli= A9 HolH
7} HE & vlo]EQIAE YERFH YT
Mode &= HlolE G241 A o gAS HUAY e 28X s Ad9s)
m HE F vlo]Eg} e ol 7|5 A AT
Mode bit Number Effect

0 1 = send reset pulse before data

1 1 = send reset pulse after data

2 0 = byte-sized data, 1 = bit-sized data

Mode 2] AF-&o Ul Mode %0000 (A Z < 0) = E|Alo] §glom HlolE =
7144t Mode %001(A X<+ 1) gl Alo]xdo] dlo]E &} vlo] E=17] HlolH Y



Ytk Mode%100( 1= 4)= 2lAlo] glem HE 7|4yt

Item <= SfuF B 1 o] de] W B Zvfe] ofste] EelH e FAAIY
o} AFR7HE8 AR STR o] HPolE ofgo] WroA dHolHE ¢l
A3 AR 45 A9 SKIP Ju

SKIP ¥} STR A= 12 H|E Foj= RAM ¥} STACK 9] A|gto =z |83t
T sk

OWEN PORTC.0 %000, [STR temperature\2, SKIP 4, count_remain, count_per_c]

o] o= AFAE WYXl PORTC ¢ ¥ 0 o A% One-Wire TH}
o) 2o A} uho] EE FAIFTh 2 A npo|EE a5k ulo]E ofglo]
< temperature 4G FUTE 4 JHe] HEOlEE UL 2 JHe] HIOJEE fal
H WgE Ay

5.51 OWOUT
PWOUT Pin, Mode,[Item...]

One-wire T]H}o| 2o MEld o g gAlH 5 Elﬂﬂur S e oY
HE & vlo]ES Ryjurch Agdoz gAd~E By FEFYoh

F WHEE 0-15 9 A, 0-15 5 AFse W B PORTAOJ% 22 o
Edyth

Mode & dlo]E AE A Fo gAS BUAY B T¥A &S Ads)
0 HE EE Hlo]Egl e gEo] 97|15 A AT}

Mode bit Number Effect
0 1 = send reset pulse before data
1 1 = send reset pulse after data
2 0 = byte-sized data, 1 = bit-sized data

Mode 9] AFE-dlIUTh Mode %0000 (A A4 0) 2 @ Alo] glom nlolE A
719tk Mode %001(A K15 1) 2]Ae] ol dlo]e e} ne]EA 7] dHo]E Y
Yth Mode%100( X 4= 4)i= glAlo] glem HE 7]y th

Item & 3} T 71 o] A, ¥ e Avtd o5ty FEEE 74
QU AFE7HESE A= vlolE ofdlo]2 HE o] dHolHE HUlE
STR ¥} ©lo|E] S wHEa)A Bl REP YT}

REP ¥} STR A= 12 H|E FojolA] RAM I} STACK 9] A|gto =z Al&
g sy

OWOUT PORTC.0, %001, [$cc, $be]

o] o= PORTC 9 & 0 o] AZ% One-Wire tnfo] 22 gAHAE HWHA s}
L FHolo] $cc 9 $be & FAIF YT

5.52. PAUSE

PAUSE Period

Pause = Period = A% W]z <t Z=TH

% 16 HIE dut} webA 7hesh ol A ARt 535 L &2(1 &
P dsHthdY e NAP ¥ SLEEP ¥ 22 o& AlgF A ghret &
PAUSE & AAd9 4n] ez =4 sy 28y Fo ALy Al
28 253 22 AUEE ZrEU

PAUSE = 4 MHz & 7]Fo % @Uth 4MHz ©|¢9] A#H ol Fa+E
AHg-3thH PBP o) 7l DDEFINE & AF8-3le] &e] Fojof gt}

PAUSE 1000 ' Delay for 1 second

MeS ARt Period
5 )=

l‘

5.53. PAUSEUS

PAUSEUS Period
Pause © Period = At wlo]lam= x5t T2 HYS ;gx]@qq.
Period £ 16 B E o2& Hu X 7} A|7FE 65535 mlol A= %Y}

NAP 3} SLEEP ¥} 72 v Al XA g9} €] PAUSE © ﬂﬁﬂﬂ Z=H]

FHZ HA4 U a8y 9 AT Alxd" S5 22 JE ke

s ZE5Uth

PAUSEUS + o4z oly Fapoumels F2sl7]918 HAao Atol&S Ab
Sotn=Z mlo]|32 %9 HA wxHT 22 dyolE Mg glsyth o

2o dylo] AIZES dgitiA oJAEg 2 2203 dlojol gt

0OSC Minimum delay
3(3.58) 20us
4 24us
8 12us
10 8us
12 Tus
16 Sus
20 3us
24 3us
25% 2us
32% 2us
33%* 2us




| 40%* | 2us
* PIC17Cxxx and PIC18Xxxx only.
** PIC18Xxxx only
PAUSE + 4 MHz & 7]x%2 33Ut} 4MHz ©]9¢ oA oy FI4+E
ALg-3hE PBP ol Al DDEFINE & ARg-38lo] &e] Fojof gt}

PAUSEUS 1000 ' Delay for 1 millisecond

5.54. PEEK

PEEK Address, Var

npo]la 2 EZAIA UF-9] X A3E Address $1A9] HAAHE ¢lo] Var o
A %3k ok

AD AWE e Be /0 E 7F EWHI PIC vlo] A2 MCU oA AFE-gU T
Address 7} Ardu] g A28 HE o g0 Var o &g Ul Address 7}
PORTA ¢} & 557]% dAZ=HAW o] e A28 Wj-&o] Var o A7
Yrth Address 7} RAM A RAM 919 gto] WA gL o] gholl oJste] %
AE HA2=EY W&ol Var o AFEY

ey BEE PIC vle]lA= MCU #l#]22E = PEEK ¢} POKE ©]¢]e] ® o
2 I5ES 9H5YT EE PIC vlo] 32 MCU @A ~E+ PicBasic Pro 4]
§-HIE W FuHu tE vio]E Alo]= W9 ARgo] Zhs gyt ¥
A=He A5 AW Aol AFgo] 7hsdy

B0 =PORTA 'Get current PORTA pin states to BO

5.55. PEEKCODE
PEEKCODE Address, Var
FE JAd A A A Address o] #hS o] Var o AT

PEEKCODE + PIC "}o] =& MCU 9] = 9o 4% dvolHE &5y th
A 2]

A A3+ Address oF 34 &35 B E S Var o] A& o)
A retlw 9F dolE RS ¥l 9lojob girh. POKECODE = ©] g
Hulolx g gl Agd A5y

4

POKECODE  $3ff, OSCAL ' Get OSCAL value for PIC12C671/12CE673
PEEKCODE  $7ff, OSCAL ' Get OSCAL value for PIC12C672/12CE674

5.56. POKE

POKE Address, Value

AT =g 2= voldr IRAM HA 2 ¢hs Ay

AD 7AW ¢ W2 /0 & 7F 5 e PIC vlo]aE MCU oA A&yt
Address 7} L] Value & ©] X2 5o XA HUt}l Address
7} PORTA ¢} 22 5575 dA=H o]Fo|¥ Value = ©] #X]2=E
2o E FYt}h Address 7F RAM 9] %] °]¥ RAM 91x]<] W8-S WA ¢l o]
kol A Asle =gl Var & gholE gt

a8 BE PIC vlo]a 2 MCU d A 2~E = PEEK 9 POKE ©]|2]9] WHo
2 375 & Jd&5YY EE PICHo|m = MCU @ A] 2~ E] & PicBasic Pro ol A
$HE Waw AFH e wolE Aoz Wil Algo] s i

AzEE A 2AY Aol ALgeol 7}%143}.

TRISA=0 ' Set PORTA to all outputs
PORTA.0 =1 'Set PORTA bit 0 high

5.57. POKECODE

POKECODE {@Address,} Value{, Value...}

o]l 2] Value & @AO] TR o=l e AYES A
4 oj=g 2ol Ao

POKECODE + PIC #}o]Z& MCU ¢ = J o] HolES A uj A}
E3Ut dlolgl w o A return & ¥HEY

S92 Address S A Q3K oW dolg AAL ko] a3 wWw o
5 ZA FgolE HUyg, ol 534 Wairl HA ] st
POKECODE ¥ X &713o] mpx|uto] $x]&t=7lo] 51Utk END HE&
STOP Hol 2 %== gr}.

—

POKECODE 10, 20, 30 ' Store 10, 20, and 30 in code space

Generate:

Retlw 10

Retlw 20

Retlw 30
POKECODE @$7ff, $94 'Set OSCAL value for PIC12C672/12CE674
Generate:

Org 7tth

retw  94h



5.58. POT
POT Pin, Scale, Var

Pino| A12% 7IA Ag T o2 AHIAHES 25y

P HEE 0-15 9 A, 0-15 5 A Fsh= W4 T PORTA0 3 22 3 9]
EY9YTh

A FLF 5K - 50K HAREE T3 ZrlAe wdAztez SAHHY
t}. Scale & RC A<FatS gyt 2 RC AFolA Scale = ZHAI(FH A%k
& 13 #Ze& RC Aol A Scale 2 AA ( AL 255t} Scale ©]

43 *”éﬂ% Var & H2AZA A 0 o= 28 Ho A& o A
255 = g
Scale = A§ A o® AAstooF FT}
A} AFA o)A Scale & 127 & Tl POT HHS A dsto] 254 7} Wk
Hu)7}A4] Scale & AU TE THeF 255 7} WESEH scale = AHAl Ut
HhehE gho] 253 oAy o]t} 2O scale & F7HH U

Ko

obelel AFoT @ Aueh WEA A AF A= A Fojok Fuink.

BO Var Byte
Scale Var  Byte

For scale = 1 to 255

POT 0, scale, BO

IF (B0 > 253) Then calibrated
Next scale
Serout 2,0,["Increase R or C.", 10, 13]
STOP

Calibrated:
Serout 2,0,["Scale = ",#scale, 10, 13]

0.1uF

5.59. PULSIN
PULSIN  Pin, State, Var
Pin o] 98H Hx9 £& A3} State 7F 0 ©|H Low HX~
Ut} State 7} 1 o] HA High & =AUk H2 o x]7} H“Eo} l %7
U g2 Fo]l 54 M HelHg 2 9 0 o] vk YT} 8 H|E var & A}
2311 16 M E =A%ke] LSB v whskahoh
Pin & A o= O‘Eﬂ o7 AAPYUY B HIE 0-15 9 A< 0-15 S A
st W9 HE PORTA0 I 22 3 o] &Y
PULSEIN o] Ealee oA elE Fio] wEYth 4MHz A HE
AbgEd 10us @99 Z¥rF gyl 20MHz QA OlE S AFESHH 2 uS
o] ®3j5o] FuUt}l. PULSEIN & DEFINE ¥ #7417} syt HEalso o
Ay A A ely Fugrol| wEYth. PULSEIN 2 65535 & 7l E
3 wi7bA]) JdHEAE TighEyn di7] AIZEE Folal A S DEFINE <
A3y o

DEFINE PULSIN MAX 1000

NI

S

—

9]¢] DEFINE & RCTIME ol %= #o] # &5t}
' Measure high pulse on Pin4 stored in W3
PULSIN PORtB.4, W3

5.60. PULSOUT
PULSOUT Pin, Period



A% o] AxE HAFgUY, dAs I8 2 H ESY Uy uebA
e e eI 229 A4S 7&?@?‘% . Pi Ef
%HD} d HEE 0-15 9 <, 0-15 5 A48 W4 i PORTA0 3}
2 #A ol&dYrh

PULSEIN 9] #3ll52 Az ol Fytgo| wFUth 4MHz A HE
Argg 10us 9ol Aot %HD} 20MHz QA #olHE AFE3HH 2 uS
9] Baso] &t} PULSEIN & DEFINE I #A7} gl&54yth

L
v
~
=
rlo
B
offt
o
i
il
JE
ox

' Send a pulse 1mSec long (at 4MHz) to Pin5
PULSOUT PORTB.S5, 100

5.61. PWM
PWM Pin, Duty,Cycle

AQE Aol dx F Hixd dx2dS FYFUTL PWM o] 7t Afo]E
256 i‘%i}?jl%ﬁ} 7} PWM Alo]Z2] Dudy £ 0 (0%) °lA 255(100% AR =
PWM Alo]Z2 Cycle AlZHE<E vEEAUT A S E 0-15 & 5, 0-15 &
2 A sl Hﬂ’“ F PORTA.0 3 2 ¥ o] &4 Yth

PWM 2] Cycle Time & QA o8 Fulgol 2olsle] AAH Ut} 4MHz 24
g olH & ARESFH 2} Cycle A1ZH2 5 mS 7} HUUh 20MHz & A&k 2zt
Cycle A]7Fe 1mS 7} 4t} OSC & DEFINE o2 AAs=7e A7 ¢l
FUTE Cycle A7 A AA AHEE Aol Fuho ugH}
A%< PWM A5 28 Y93thd PWM thal HPWM & A83le] sl=
o) = stofof Furh F&sHAl AH&etE™ FEE F7HE YT RC I EE
o] &3to] DA B ER AL&EF Y5

10K
Pin ="\ Analog Out

+
e —— L'

PWM  PORTB.7, 127,100  ; Send a 50% duty cycle PWM signal out Pin7 for
100 cycles

5.62. RANDOM

RANDOM Var

WA var o SAF AESE AGFUG Var & 16 ME WEAU ofele]
M 4ol aE GRS 901} RANDOM R4 AHEE & fi%

=3

RANDOM W4  'Randomize value in W4
5.63. RCTIME
RCTIME Pin, State, Var
RCTIME 2 574 e Heo Folx A&
PULSIN 2] Ay} Pin 2 Ago2 9 2 AAPEYY 3 HEE 0-
15 9 *J%F,o 152 AAsts Hgy w= PORTAOJJr Z%~ A olEYgyrh
RCTIME & 7FHA S ¢l AFEFUTH A ZdlAdd W s = AgE
< ST TH
PULSEIN ¢] #3lls2> eAdoly Fidd waEUth 4MHz A #olHE
Abg-sta 10uSs ©le]l 237 HUdh 20MHz LA OlEE AFEEHH 2 uS
o] ®B3j5o] Ptk PULSEIN < DEFINE ¥ #717} glsUth Eajse o
Ay AA ] el Fagol wsyth. PULSEIN & 65535 & 7+ E
g w7hx] JEHFAE 7ihgych gi7] AkS Folal A& u DEFINE &
A& T

DEFINE PULSIN MAX 1000

JE
IO N



99| DEFINE & PULSIN ol &= #o] 2§t}
Low PORTB.3 ' Discharge cap to start
Pause 10 ' Discharge for 10ms
RCTIME PORTB.3, 0, WO ' Read potentiometer on Pin3

5.64. READ
READ Address, Var
2 A WdE EEPROM ©f oj=d =& A Aste] Hlo]EE ¢o] Var °f
A A3 th o] W#E S PICI2F67x, 16F84, 16C84 123l 16F87x Ald] =9}
o] EEPROM < IHXJ 5t PIC o] 2.2 MCU oA A8 4= 5 Th
READ & I2C %4]9] EEPROM & 7%l PIC12CE67x ¢} PIC16CE62x ol Al A}
€3k 4= gls5Uth Al 12CREAD W& S AFg-atooF g},
2 H]‘O]Ei :FL/HQ Word tﬂe E‘l E%?j %?4‘3}01 \%Jl o]: 61}14‘:]'
W  Var Word

READ 0,w.BYTEO

READ 1,w.BYTEI

5.65. READCODE

READCODE Address, Var

Address = A A3 9% 2] Code & Var o A&t}

7 PIC16Fxxx “L¥]il PIC18Xxxx TjH}o| == Ao IEF ¢

U, 3449 dolE Agoly Zzag mse £ 4TE AT

F gy

PIC18Xxxx TH}o] =0l 0 ~ 65536 AFo]e] o=~ He] = BYTE &

i WORD Z7]9] HoJHE ¢S 5 UFHTh

Zead oqudas AAsy] 9] g #de HAS dsUTh
READCODE $100, w ' Put the code word at location $100 into w

mm

5.66. REPEAT..UNTIL

REPEAT
Statement...
UNTIL Condition
UNTIL oA Al 23 o] #o]H Statement S HHEA 3L T} Condition <

5.67. RESUME
RESUME {Labell}

AEHE Aol o2& AAZ Eot=s Fyrh 5491 Label 2 IHH
E7F 2R 1A gialel A3 Label A= 7S Utk o] 4§ ~H
o] g 5] o=das gl Feds lsuth

A g2 2 INTERRUPT & gt th,

Clockint: seconds = seconds + 1 " Count time

RESUME ' Return to program after interrupt
Error: High errorled ' Turn on error LED

RESUME restart ' Resume somewhere else
5.68. RETURN
REZTURN

AMBFR A 5731tk RETURN & A HFRS 5353 GOSUB the 74
o7 AYPAols HHYTH

Gosub  subl ' Go to subroutine labeled subl

subl: Serout  0,N2400,["Lunch"] ' Send "Lunch" out Pin0 serially
RETURN ' Return to main program after Gosub

5.69. REVERSE

REVERSE Pin



Pin o] Sl#olzhd ZHdH
a5,
A WZ= 0-15 o] A4, 0-15 & AFSs ¥ s PORTAO0 ¥ 22 3
ol &Yt}

OUT PUT 4 ' Make Pin4 an output

REVERSE 4 ' Change Pin4 to an input

fru
)
riet
e
i
it
r =
o
e
JE
o
=
it}
ins
JE
ox
=
i
=

5.70. SELECT CASE

SELECT CASE Var
CASE Exprl {, Expr ... }
Statement
CASE Expr2 {, Expr ...}
Statement
{ CASE ELSE
Statement... }
END SELECT

CASE #& t= ﬂ IF.. THEN 8 }%’6‘}% AR He o o] Ad

o] /\}%@HE} nE H]Loﬂ A Var = SELECT CASE #olA AAH3 2E
HlaL 2300 AFEFUTH IS = % Z1 o]9o] BF A& YT} CASE
ol AAlzZo] = Zlo] gloem 54 CASE ELSE i<

END #& SELECT CASE %<& “5uUt}

SELECT CASE x
CASE 1
Y=10
CASE 2,3
Y =20
CASE IS >5
Y =100
CASE ELSE
Y=0

END SELECT
5.71. SERIN

SERIN Pin, Mode, {Timeout, Label, } {[Qual...], } { Item... }

RS H157l 2l 298 dlolHM A, Y fle, | AFVER ShuEE
T10]%9] ﬂ%—% T2 YT Pin & A5 A o2 G40 AEZE gYTh o A WH
T 0-15 o A, 0-15 = A S W4 T PORTAO ¥ 728 # o4
[RA=3

Mode ©]& (5 T2400) & MODEFS.BAS oA Aolxo] gl&EUL o] 2 o] &
steiwl thEEkls ¥y Th

Include "modefs.bas

S PICBASIC Pro @3] Lo W&yt BSIDEFS.BAS ¢}
BS2DEFS.BAS ©|+ ©]u] MODEFS.BAS 7} Z3tE o] 9&Uth o] 3de
AREEFAL QoW TRA] EFAI7|A] FEE FUTE Mode Mo o] TS

=3eA Gol A8 4 Utk

Mode Mode No. Baud Rate State
T2400 0 2400 TRUE
T1200 1 1200

T9600 2 9600

T300 3 300

N2400 4 2400 Inverted
N1200 5 1200

N9600 6 9600

N300 7 300

542l Timeout ¥} Label & YAHAI IS wA7F FAIEA] Suf 2213
AL At FYTh Timeout & 1 FElx @9 dUth Algld 94
o] 1 " x5t olols HH=E FoZivhy 2732 SERIN oA 1A
Uew Label 2 AEFYTt g7 i ofEsle BEple] #oxl A
ol HolH YXEZF FolUth HARFANA FAE Ho]Egl A5}
A god Al v AUt (e thEol FA1E Hlo]|EE AN
DaoA AuA gEa vn Rt AAEe A ME mE A
Bk FUT 2ERe] Eas AEA AAke s AR,

mlo

i

ZAbgo] WEEW SERIN & 7 §52 wag weel At Wast



gk AAE AT AE ASCH WA g gl Aggyry. W
ﬂl#ﬂ§7}%ﬂ%2E1EMNfi“Xﬁ~ﬁ~zwali. M gate] W
ﬂ%@ﬂ@.fﬂﬂ"EhlﬂﬂﬂtﬂEEtﬁv}Eﬂ%H@ <A} o}
U EA7E FAEE FEEY EAE FAEUTE SERIN 2 4MHz 247
ﬂﬂéﬂﬁiﬂﬂ@éhhﬁé4OQWQ.ﬁ&tf%%ﬂTEiﬂE%fﬂ
2 A el F37 283 w DEFINE & A& Th

gurd oz AHst JF FH RS-232 #E W3|E x&3T) PIC vlo)A
MCU 9] $-53% 5oz tifite 49 4 g7t 284 N*qq

S AR o ARE Agstr] 913 AsS AR T

DBY DBZ5
22K

Pin — "N\ "ANAAvy— R5232TX Pind Pin2

H5-232 GND Pind Pinf

SERIN 1, N2400, ["A"], BO ' Wait until the character "A" is received serially on Pinl
and put next character into B0

5.72. SERIN2

SERIN2 DataPin{\FlowPin},Mode, {ParityLabel,} { Timeout,Label, }[Item...]

£E W57 AW B AR @ ) EE e el 3RS FuE

Th. SERIN2 = BS2 ¢] Serin AWME9} H]=3 YT} DataPin & A5 22 9

A7 Hydk. $49¢ FlowPin & Ao 2 Z34E 7 FYY}. DataPin 3

FlowPin <= 0 — 15 ¢] ol A 0 - 15 & A3 ¥ T PORTA0 I

& EEC BT

FA ERG AEEH Flowbin & S e g3 dlstke] A8

e, ABAG Howpin & AE A0 4 A9 EAE o8

fﬂ%@§P%H@.%ﬁﬂéﬁM:MweﬂHXHL_%%ﬂIquqﬂ

Mode = Wh¢-Ego]ES} &4 ebE S A gsk=d AH8dyth. 5kl 13

mEb*ﬂotﬂﬂEe'”ﬂﬂﬂﬂle gl F/7E AU Bit
4= W E/E A AEE ﬁQQHqBMV‘4£¢ﬂ%QHW

o

Hl-$-= o] E H]E= microsecond-20 2.2 H|E A|+HS AATUL. Hl9=
Ho]|EV} Folxd olgdlorm AAZE A=)

(1000000/baud)-20

2 7HA EF v-= ol EE ofd Fol YA

Baud Rate Bits 0 — 12

300 3313

600 1646

1200 813

2400 396

4800 188

9600* 84

19200* 32
*%MZEqwﬁig@ﬂﬂﬂﬂwO%HW
Bit13 > W ERE f(bit 13 = 1) T F(bit13 = 005 A&} Az o
i*ﬁ&iEJ38M(8ﬂ1HHI , HHE RIS 1 A5 HE)S AR

7

Yt} Even Parity tHA1o] Odd Parity & /\}ﬁO]—Eﬂ‘ﬂ -3 o] g gl A
DEFINE & AR&34 T

DEFINE SER2 ODD 1

Bit 14 = HolE ¢} Z2$- ASzRe] gus Ay Bit=0 o]

Eli= RS-232 =Efo|ME AREFUTh Bitl4 = 1 o] wkdlE dHoHE F413)
™ RS-232 =gtolBE AREEHA]l kU

Mode ©] A& o Iyt

Mode = 84 (9600 baud, no parity, true), Mode = 16780 (2400 baud, no parity, inverted),
Mode = 27889(300 baud, even parity, inverted) 571221 Mode ¢ o= Appendix

o AFYT
ParltyLabel 0] ¥EH A} A parity ol 2HAE o Label 2 X
AUt o] AL Parity & A& w(bit 13 = DAFE Yt
#7421 Timeout 2} Label & A7} AGAIIMEQE FA1H A G5 o =9

o] A& Adx7] 93l ALY Tl Timeout & 1 millisecond TH¢ Yt}
Timeout Al7Fg<t AlE]Ed L& FHo oy 7l 415X o™ SERIN2 AW
T TE5M Label = X}
SMEﬂﬂwﬂkﬂﬁﬂﬂﬁ@%4ﬂ1ieﬂﬁﬂﬁmDmmEglﬁﬁ
Yt} SER2 BITS H¢]E] H|E= 4 H|EXE 8 H|E(DEFINE A A3HA] &<
HEE%DHWJMHW ﬂﬂﬂeAH%bﬂﬂm17HmEﬂnﬁkﬂH4
SER2 BITS £ 9 = AA3IH 8 7l2] dlolg] H|ES} 9 HA w2E] B EY}
Huoh



A E7F SA(HUEE)E el A:

DEFINE SER2 BITS 4  'Set Serin2 and Serout2 data bits to 4
DEFINE SER2 BITS 5  'Set Serin2 and Serout2 data bits to 5
DEFINE SER2 BITS 6  'Set Serin2 and Serout2 data bits to 6
DEFINE SER2 BITS 7 'Set Serin2 and Serout2 data bits to 7
DEFINE SER2 BITS 8 ' Set Serin2 and Serout2 data bits to 8 (F] & E

I 2] €] ARG ol A

DEFINE SER2 BITS 5  'Set Serin2 and Serout2 data bits to 4
DEFINE SER2 BITS 6 ' Set Serin2 and Serout2 data bits to 5
DEFINE SER2 BITS 7 'Set Serin2 and Serout2 data bits to 6
DEFINE SER2 BITS 8  'Set Serin2 and Serout2 data bits to 7 (F] = E
DEFINE SER2 BITS 9 'Set Serin2 and Serout2 data bits to 8

SERIN2 &= @ dol8 5448 E83te] AH885 Ay

Modifier Operation

Bin{l..16} vlol g YA EE FAIFY

DEC{1..5} NAFS =AF

HEX{1..4} o) -2 HEX S =AY T

SKIP n N7l 54 Ex2 Adgyo

STR ArrayVar\n{\c} N #x21o] ~E®S FA3H 852} ¢

s AAE & dFYH

WAIT() A 98-S 7T EHY

WAITSTR ArrayVar{\n} | ~E2 &S 7]t}
1) Mo]E <ol BIN & A A3 ASCH A= wRolyd] #dych <&
E0°] BINBO & "1000" & A& 28-S o BO = 8 ] XVP%HD}
2) W0l & 9oko] DEC & A A3H $2213F ASCH 21 AXS dyt 4
£ £9°] DECBO0 &= "123"S 4185 w B0+ 123 9] ZVJ%‘HE}.

3) W4o]F <ol HEX & A A sk 5413 ASCII A= AAbd A E (16 2

) 9Uth dE E°] HEX B0 & "FE"S $A131S uwl B0 &= 254 o] A&
Yt}
4) SKIP & 1= 2=Efoly @)elA AQGS n M EAE Ag Y

(T
& E°] SKIP4+= 4 7} &A= A4 Huh

5) STR F o] ofele] MaolE, w4 4 1glal FAQ TELAR: 2EY
& FATYY. 2EH 24_01% FEE 22 N B 824 ¢ & e 1
Agvt.

6)TA1g tlolE & WAIT oA &3 Alolo] XA & 7] = 1 o]
Ao AAMEAE £33 4 5yt SERIN2 & HoHE $41317] A
Azl =2 HAF AE FAlske o ftUTh AAF £AF =AM o
A7 dA shA om A AARE ASHE vA] AR S AR A
A, W e 2EYo] A Utk 2ER O A= EA] A}
fx}i AR Ut

7) WAITSTR <= SERIN2 |4 A ~E® S 7|thgy

WAIT T3 WAITSTR AAMg o] whEgm | SERIN2 = 7; 3o ]EJE
Aol AAstr] Al ARy T F7F 1 7Ha} A¥ ASCII #2471 W

o AA&g Ut} Wkl BIN, DEC = HEX 7} 1 0™ SERIN2 &= H}OM
g, A, e FAEAE R Wgtsto] AU eArE o7l Ak
7F v B AU gAobRl A7 Su e FEA YL
BIN, DEC 183 HEX + &2} wEA Ut duldog ol F£AA=
dHow W AE % FAFUY. 29y 22 FAEAE wekeud
SERIN2 = YA E F& 48t st o9 HAEE Ayt

SERIN2 = H|E ©glo]H& whAlsty) 4MHz LA #HOHE 7|07 o)

=
tE vhe-= golEx X—i%?‘f& 2 g ol Fu4E ALgstelof ).
DEFINE & Ag3te] e4ddoly 48 A4 4 AFUTE 9600BPS 1
o 2 BAEEE %rﬂ 4MHz Bt} w2 QAg ol Fu4=E5 Alg-slojof
ot

@l 3 RS-232 #ME AWEHE ARSI TR PIC FlO]ER MCU 9] -8
V0 574 gl Rs-232 & 785 dFYrh e S8l @i A
HEE Q2384 Z&HFYth v E TTL (Mode bit 14 = 1) S AF&S 5 2L
sy AFAS AdS AHERE AT

SERIN2 ¥ RAM I} STACK 9] Ao 2 12 H|E ZZ A A4 AF&3 4= gl
ERsh=g



DBY DBZ5
22K

Pin — "N\ "ANAAvy— R5232TX Pind Pin2

H5-232 GND Pind Pinf

' Wait until the character "A" is received serially on Pinl and put next character into BO
SERIN2 1,16780,[ WAIT("A"),BO

' Skip 2 chars and grap a 4 digit decimal number

SERIN2 PORTA.1, 84,[SKIP 2, DEC4 B0]

SERIN2 PORTA.1\PORTA.0, 84,100,tlabel,[ WAIT ("x",b0), STR ar]

5.73. SEROUT
SEROUT Pin, Mode,[Item{,Item...}]
xE+ H57I 1?40* A R eE g ) e o Y 5SS FAFE
t}. SEROUT &+ BS2 9] Serout AWE=9} H]S=3Y ). DataPin 2
=24 E7F Yt DataPin 3 FlowPin 2 0 — 15 9] JFo|A 0-15 & *
A3 W4 i PORTA0 3 22 L EOIEYYt)
Mode ©]E-(oll: T2400)> MODEFS.BAS ° A2 o] dHUt) o] = ALE-3Hd
W ol#l 9} Zo] Pic Basic Pro TE13 229 F7}at ),

Include "modefs.bas"
BSIDEFS.BAS ¢} BS2DEFS.BAS ¢ll+= ©]"] MODEF.BAS & 33t 9lon
2 Al AAsE kYT Mode Ml o] Y-S x3etA| ol ARE
g dFYTh

Mode Mode NO. Baud Rate State

T2400 0 2400 Driven True
T1200 1 1200

T9600 2 9600

T300 3 300

N2400 4 2400 Driven Inverted
N1200 5 1200

N9600 6 9600

N300 7 300

0T2400 |8 2400 Open True*
OT1200 |9 1200

0T9600 | 10 9600

OT300 11 300

ON2400 |12 2400 Open Inverted*
ON1200 |13 1200

ON9600 | 14 9600

ON300 15 300

*Open BE+&

SEROUT = 3 7h¢] o} dlolE EdS A

T AFH

h 229 A grel Ao g

2) A #h2 (
Y E(CR)OIM 1

o &= Wo 123

g sy

12 H]E PIC "}o] A2 MCU oﬂH A}ﬁﬂ 55 %i%l%ﬂr
A &3] ALES

Rl s =

65536 uS Yt}

DEFINE CHAR_PACING 1000

- AT
- J =

%Yt} DEFINE &
DEFINE #o & AR

E‘do] 51141:]_
A dlE ASCII ZER &

% ﬂ_o J}E(LF)O]]%]:‘I_

3) AL kel F=r]s @7 JoH AR ASCI 2=

dufl #WO(REE #123)2> "1","2", "3"S FEF ok
SEROUT & 4MHz 9] 22 dolg Fu4-E 7|50 8 HE Elo|iS
= D}% HlS-= ol Ed A HA3 Qe ol TS AEsle]o
o A2 oA olH ks Ad3sH ™ DEFINE
SEROUT W #Hol ¢Jste] &4
o (AF-Ed ol Ex e derg
7(—10] )\]7]_0 A%z%zﬂ-

A3 13 & F)g A

F
ALY, ol
Hop wE A9-7F 3d
LX}T) HAEE = 2 Akl
gstel BArte] 1

= OBA 2 AR

o H RS-232 ¥ AHEE ALE %LHD}DJ PIC u} ]ii MCU ¢
/0 E4 gYilo] RS-232 & 3%

HEE Baw 4 Yuyh
Utk ARAE ARS AT

H}

Fus

TL (Mode b1t 14
e

X
Ll
7l

2ol ggolA
D& AHed

s

T

A
PN
2

A



DBY DBZ5
1K

Pin —"/"“— RS5-232RX Pin2 Pin3

—— R5-Z232 GNLD Pinh  PFin/{

SEROUT 0,N2400,[#B0,10] ' Send the ASCII value of B0 followed by a linefeed
out Pin0 serially

5.74. SEROUT2

SEROUT?2 DataPin{\FlowPin},Mode, {Pace,} {Timeout,Label,} [Item...]

EE UE7) AY B AR B ) EE ofF el FEE $AF
t}. SEROUT2 += BS2 9] Serout AWM=9} ¥t} DataPin & A5o =2
ZHEA4E7 gHug 349 FlowPin 2 Asoz A ey Uk
DataPin ¥} FlowPin = 0 — 15 9] Aol AY 0 — 15 & A W4 =
PORTA.0 #} #-& EEO]%?;HD}.

Z29 ZAEEY FlowPin & F41 Fo A oW dlS WAst7] flste] A}
T %lﬁ‘%ﬂr. /\}%%ﬂr‘ﬂ FlowPin = A}s% o2 7t & = 3
u 2d3t Hut ﬁmi} = Mode ol A #]783F =730 wEUth
ol Timeout ¥} Label & FlowPin ©] YA 7lEet &3 o

o] Al Ay 7] 40}04 AU T Timeout = 1 millisecond T+
t}. FlowPin Timeout A|{F&<t H] &3} AFejol¥ SEROUT2 AWMES
%™ Label & A>3t}

ofN O [H o olo oo mio
me}mrﬁm%nﬂrﬁ

rg
£l Oﬁ

ol SEROUT2 o] BASEE Suslol U w5 Sl
& Agahese v 2

TN

=

UE
X,
ol

il
N

o9

|

(o]

=

(m

mkm

ol

N

(o]
Q‘L

9

- 9
ML

Lo
rﬂ

Mode = HR-= o] Eo} &2} vt B & Xl Aated AU 349 13
HIEE uh9-= FolEE AAFYTh Bitl3 & e /575 A9l Bit

=i En o AeE ARGt Bins & AL e
‘j}"or‘: glo]E HIE= microsecond-20 &= M E AIZbS A AU HE9-=
Fo|EV} Folxd olgdlorw AAZE A=)

(1000000/baud)-20
27 #E vHE ol EE o el Ydgyn.

Baud Rate Bits 0 - 12
300 3313
600 1646
1200 813
2400 396
4800 188
9600* 84
19200%* 32
*4MHz Hoh w2 Aozt 8 g
Bit13 & S| EIHIE fr(bit 13 = 1) =X F(bitl3 = 0)Z Aegyrt. Atz o

= *M%* 412 8NI( 8 HlolEl HIE, HeE fla, 1 25 HIE)S ARES
Urth Parity S A €sld do]El= 7EI(7 Blo]E, Even W2 E], 1 Stop H|E)Z
=g
Even Parity t2loll Odd Parity & AREStH W Thg o] Z=Z3ioA
DEFINE & AR&3th.

DEFINE SER2 ODD 1
Bit 14 = Ho|E ¢} E25 ASE de| S A9yt Bit=0 o|H dHe]
B = RS-232 =gtolHlE AR YU Bitld = 1 oW ¥HdE o]y & F4lst
™ RS-232 =gfolBlE ARESHA]l kU
Mode ©] A& o YT
Mode = 84 (9600 baud, no parity, true), Mode = 16780 (2400 baud, no parity, inverted),
Mode = 60657(300 baud, even parity, inverted, open ) F7}%Q] Mode 9| o=
Appendix A °| AFYTL

8 HIE o]ef(7 HIE, s|g¥ *x3hHe| HolHE AEstelW DEFINE & AR
Yt} SER2 BITS HIo]E H|E&= 4 HEXE 8 H|E(DEFINE |43+ &2
HEE %k) t”% YUk el E ARRSHAl =W 1 ) B EZE F7F Hu
SER2 BITS & 9 & 73slH 8 79| dolg HIES 9 WA sglE] nlEV}
Hu

A2 E7F SAHEE)R el A:



DEFINE SER2 BITS 4  'Set Serin2 and Serout2 data bits to 4
DEFINE SER2 BITS 5  'Set Serin2 and Serout2 data bits to 5
DEFINE SER2 BITS 6  'Set Serin2 and Serout2 data bits to 6
DEFINE SER2 BITS 7 'Set Serin2 and Serout2 data bits to 7
DEFINE SER2 BITS 8 ' Set Serin2 and Serout2 data bits to 8 (F] & E

2 €] ARG Bl A

DEFINE SER2 BITS 5  'Set Serin2 and Serout2 data bits to 4
DEFINE SER2 BITS 6 ' Set Serin2 and Serout2 data bits to 5
DEFINE SER2 BITS 7 'Set Serin2 and Serout2 data bits to 6
DEFINE SER2 BITS 8  'Set Serin2 and Serout2 data bits to 7 (F] = E
DEFINE SER2 BITS 9 'Set Serin2 and Serout2 data bits to 8

SERIN2 = 1% Holy FAHAE 83kl A8d & sy

Modifier Operation

Bin{1..16} sloluel AEE SAgt
DEC{L..5} HATE AT

HEX{1..4} A HEX 348 A8},

REP cin A CE N 3 w5ate] AU
STR AmayVar(n] | =249 992 /gy

2) A EE WS §Y Ascln EAE EEgEddh A gd-
(CR)13 ¥} 2}QIF E(LF) 10 o] Ho]o] &gt}

3) =Agkel oA BIN & A|AshH wiole] ] g ASCI =7t H3 g
t} g EE50°] Bo=8 <uj BINBO(X:E BIN )2 "1000"S S48t}

4) A #kel ok DEC & AAskd sl AsCl =27 29Ut dEs
o] B0=123 ¢w DECBO(X:+ DECI23)E "123"S =gy h

5) <Agkel kA HEX & A A43td dld ASCl Z=7F E8gUth. d&E
o] B0=254 ¢u HEX BO (% HEX 254)= "FE"Z $A18Ut}

6) REP o] ¥ oJo] £atet 742 E atE A Astd A7 v S8y
o] Z50] REP"0"4 & "0000"S A1}

7) STR ol o]o] npo]E ofgo] Wt JA ¢l 7hEE A7 o ~EF
S FAYY 2ER TR JME AR AAHSAY 2EFY 0 & ¢
U g U

BIN, DEC 18|32 HEX & ol soXAY s o8 54 gy H o
<4 dHFYh

[ & 94 ARE3AE =92 "%", "#", = "$" 7} vtoly ], HXE, AL
Aldol kA EE g Yt

S & Yo Fow HAY BEZ AEHO e HHE& " o] 9o S
NS FASHA FYth PBP o BE F°4] Ak FRE A EAS ¥
Asteof gyt a8y F F3 ko] Adr) FE Aol HA g4 G
Ut dEE50] B0=9-10 9w DECB0 = "255"7} €294t} SDEC B0 =

49 HEES Bz 1S FAFYT 9fghe] Tlad 9sle] FHE S
FAE HEexz e Aduynh

BIN, DEC Z1¥]3l HEX & Atol|l wehs 4 A5yt duby oz ol
AAE e mAEY Be OxEZE eyt a8y w27 4
ol o™ SEROUT2 = HRJAF 5 kol 0 & FASH HAE A=
Adych A9 A4 YRAIEE wAHs oo Ut dEE9°] BING 8

"001000" L& 3l BIN2 &= "00"S AT}

RE FAAE 3H 2395 JdH5Uh ( dEE9] ISDEC4 BO)

flo o 3L 4

SEROUT2 = HIE Elo]W S wddy] 4MHz LA 0B E 7|Fo =2 Fyrh
02 v9= golE AEs tE oAy o|E Fo4E Algsloor gt}
DEFINE & AR&3ste] e4ddoly Fi4E A4 4 A5Hrth 9600BPS X
o 2 FAEEE 48w 4MHz Bt #E oA olE FugE ARE-Sholof
.

@ 3 RS-232 ¥ AWEHE AFEFUTHEE PIC mlo]EE MCU 9] $-73%
V0 574 gl Rs-232 & 785 sy e 8ol wd A
HEES Ao w3t 25yt ¥hdE TTL (Mode bit 14 = 1) S AF&3F 4= ¢l
syt AFAS %S A8 2S AGFYLH

SERIN2 + RAM ¥ STACK o] A|gto & 12 H|E Z A4 AFEE 4 gl
I~

FHo

' Send the ASCII value of BO followed by a linefeed out Pin0 serially at 2400 baud
SEROUT?2 0, 16780,[DEC B0, 10]

'Send "BO =" followed by the binary value of BO out PORTA pinl serially at 9600 baud
SEROUT?2 PORTA.1, 84,["B0=", IHEX4 BO0]

5.75. SHIFTIN



SHIFTIN DataPin, ClockPin, Mode,[Var {\Bits}...]
ClockPin o &52 WAlsle] 7|4 S =2 DataPin o Al2|E X E Ho]HE
A2 3}e] var o] A3l ClockPin 3} DataPin = 0 — 15 9] A<Fo] ALt 0 —
15 & A3 ¥4 T PORTAO ¥ 2 XE ol5Yrtt \Bits © HA10]
H AIZE &= HESE AAPUL A AGsHA] o W o #AAglo]
8§ HEZ AZE HlEZoz AAFY Bits 7] ZE&= A}-&3 Mode 7} LSB
°]F= MSB o] #AIgle] W& A9 HERY HAZE gtk Mode ©|&
(55 MSBPRE)T= MODEFS.BAS ©l Aolx o] dFUtt o3& A&t ™
Include "modefs.bas"E Pic Basic Pro X Z139] A|Z} FEo] F7}gh )
qheF o] o] ojm yYxE o] byl thA] AASHH kYT Mode W%
= o] #FYES WESA Fote AR UFUTE AF Modes © °l5=
7FA AL YA RFE U TH
Mode 0-3 = o}o]& ZJHjolA &3o] Low YUttt HeolH HE 7k Wjo A
High 2 W35 Low = Zol3UTh Mode 4-7 & ©olol& ZJH|oA &F0]
High Yt} dlolg HE 3+ oA Low = W3k Hol High & EolsY
=

Mode Mode No | Operation

MSBPRE | 0 A9 MEE AWAZ AZE g,
=55 BU7] Aol dHelEE HelHE A%
U,
olols AElelA =& Low YUt

LSBPRE | I Hare MEE AWAZ AZE g,

F5S 17 Aol delHE elHxuyth
ofol 5 AHo A FEFS Low YUtk
MSBPOST |2 HA NEES AUAE HZE gy}
255 2l ¥ HolHE dHolHE ¢lFyTh
olol 5 AEjoll A 5 Low YUt}
LSBPOST |3 H3ke HEES AAAZ AZE I}
F=2S Bl F folgHE oHyth

olol 5 AEfoll A 5 Low YUt}

z 49 MES AUAZ AZE FU
252 wuy] dol HolHE HolHE %
e},

ofe]5 elol 25 High Gyt

5 Aers] MEE AWAZ FLE Gk
229 nuy) Aol HolHE ey
olols AElolA Z=& High 94t

6 Ads] MEE AWAZ FEE G
252 2y F HolHE HolHE gyt
stols el F= High YUtk

7 Hete] MEE AWAZ FZE G
229 wa F doEg Juu

olols AElolA Z=& High 94T

AZE 52 oF 50KHz A9 Faolm oy Fie uegh th
H A= HA&E 2 uS & FAFY Y DEFINE &5 ARE-5lo

MNE|H F2 S 65535(65.535 mS)7HA] F7tele] e 2 L= 3 S

AHFUY. A& F7F dloli= PAUSEUS Elo|Wo] 9lale] Aoyt o]

DEFINE & 12-H]E PIC #}o]| & MCU oA AF&& <+ g5yt

o E50] 100uS & F7lete] 25 £x5 o/ stHd

DEFINE SHIFT PAUSEUS 100
ofefe] 1S ole] R fgiste] S5 dolHe #AE HoFU

PRE POST
]

B I N I I N I O

Clock

NLEEFIRST I!"““! I vitt Y itz f wit3 ) bita ¥ bits ¥ bits [ wit7 E
o Iihmil bite { bits Y bita § bits Y witz § bitt ) bito I:

SHIFTIN 0,1,MSBPRE, [B0, B14]



5.75. SHIFTOUT

SHIFTOUT DataPin, ClockPin, Mode,[ Var {\Bits}...]

ClockPin = ClockPin ¥} DataPin ©f] Var o] #g% dolg & &7|2oz 4=
E o}2-3Ut}. ClockPin ¥ DataPin 2 0 — 15 9] A<Fo]AY 0 - 15 & A &3tk
W = PORTA0 ¥ 22 XE o]FYYTE \Bits & FAoln] AZE 3}
= HESTE AU AAQGstA] o Wy ol dAIgle] 8 HIEZL 4
TE 5= Aoz AARHYLE Bits 71 ZE= AFE-3F Mode 7} LSB ©]& MSB
ol & BAGlo]l W =M HEREH HAZE . 3 s Wl uisle]
16 7§ Bits 7k FZE o} & = QlFUH 16 HIE o]4o] dasty W4

= o8 ) AFEEAL HZE[] ool s £IFYLH
Mode ©]&(Z LSBFIRST): MODEFS.BAS o] A e]xo] gl&5Uth o] AS A
Rl

Include "modefs.bas"S Pic Basic Pro TE 1o A& FEo| Zrlght}
gheF o] yledo] ojm Yy o] glubd thAl AAsH Ut Mode WM&
= o] FYs yxsA gotx: AHEE & dHFUTH dF Modes = olES
7HA AL YA FHFY T
Mode 0-1 & o}l ZJHlo|A] Z=o] Low YUl HolE HE 3k yjo] A
High 2 ®3gE Holl Low & Eok5UTth Mode 4-5 2 ofolE “JEjoA E59]
High ¢t} dlolE H|E 3t WolA Low & W3 Hol High & Eo}31
=3

A
-

Mode Mode No | Operation
LSBFIRST 0 H3te HEREH HZE o} gyt
529 ool AHE Low YUt}
MSBFIRST | 1 HA9 HERE HZE o}% hr}
F=9] olols A= Low YUt
4 359 HEREH HZE o} Furh
=9 olo]E AH|i= High Ut}
5 49 M ERE $ZE o} g
= 9] olo]E Al High Uth.

HAXE 22 oF 50KHz A9 Fupgoln] 9w olE Fuhgd| ulel tf
Utk e AHE H4F 2 uS & FAFUTE DEFINE &3 AHE-3he]
MNE|H Z2 AEE 65535(65.535 mS)7HA] F7tele] e 2 L 3 S

AHEUTH HA 371 dylo]= PAUSEUS ElolwWo] olale] Aot} o]
DEFINE & 12-H]E PIC #}o] & MCU oA AF&& 5+ glsyTh
50l 100uS & F7lete 25 Sx5 v/ stHd
DEFINE SHIFT PAUSEUS 100
ofefe] 1¥le ole] R dgiste] S5 dolHe #AE HoFU

St I T I I 6

LSBFIRST Y bito Y bier Y bicz { biea Y bies Y bits | bits | bit7 I:
MSBFIRST Ao lh“lhnslhmlhmlhulhmlhmc

SHIFTOUT 0,1,MSBFIRST, [BO,B1]
SHIFTOUT PORTA.1l,PORTA.2,1, [wordvar\4]
SHIFTOUT PORTC.1,PORTB.1,4, [$1234\16, $56]

5.74. SLEEP
SLEEP Period
AAZE Period A7HEet mhola R AESE L A FAGE s HA Py
th. Periods = 16 H]Eo]m deo]= 65536 & (18 AlXte]dh)7Hs T
SLEEP & Watchdog E}o] ™ & Al&almz ¢ Algo]e] Ful<re] #Agl5U
B 23 ZolW tulo] 29l Al o] uwhel thEyt) o]#d HAE
BASIC Stamp ¢} tF5U T} PIC wlolI 2 MCU 7} #AE of W3l x g7}
z718t HE2 WAHA guyrh o] e LRI oidsh=sluTt Bol
tEUTth W AEA koAl ol A SLEEP AWE=7}F F&ahd o] =9 v
Aol HYtt

SLEEP 60 ' Sleep for about 1 minute

o

5.75. SOUND



SOUND Pin, [Note,Duration{,Note,Duration...}]

=1 A SolE wol2E “@5“41‘/} Pin & AzHoz ZHol 3
Pin & Aol AU, 0-15 & E38st= HF0] A Y PORTAO I} 242 ¥
==

T

.

o]

[

HEA) g T}, Note 128-255
JqUth (5 1 F 128 ©
) Note 1 2 ©°F 78.74 Hz

Note0 2 o}FA YA &EFU T Note 1-127 2 <
v WASAYT S WA wolxE F A
o Fylgroln 127 I} 255 7F HE Fube Y
o)1 Note 127 & 10,000hz Yt}

Duration < 0-255 ©|® Quli} 71 A|ZE Note & &9 ZANAE A4t
lhﬂtﬁﬁizﬂQHqNMeﬂDmmmo]“A}EV] FHUY
SOUND &3 TTL &8 g3t} PIC Plo] =2 MCU ¢] -3 1/
Aeitol AAAEE Fate] 2T A A3 AAdE= Ao 7}%%“4 :

A SRS A E FIet 297 dIEsdd met AA3 T oz
29 A= AR dEASSF dHFYTH

5 o o

-

10uF

SOUND PORTB.7, [100,10,50,10] ' Send 2 sounds consecutively
to Pin7

5.75. STOP
STOP
=29 Adge A Pak 22 ARz Ag@UT o] Yue vlola

2 ZeANE AdErEe At 25U sloas AEEes J4s
A=)
[e)

5.77. SWAP
SWAP Variable,Variable
2 He] WS AR m@Fth ANHoE 2 Qe WEge wdde 2
e wMARe AUTh SWAP & YA Wk Baglel shtel WHYow A
AT BIE, dolE , A5 WEE AUS gtk dus Wit g
= olglo] W= A QY av) FLEHEE SAWP & AFE8HS gyt
temp = B0 ' 01ld way
B0 = Bl
Bl = temp

SWAP BO,Bl ' New way

5.78. TOGGLE
TOGGLE Pin

XA Pin ¢ AEE wrAZUTE Pin & A, 0-15, BE WS =
PORTA.0 ¥} #& L EO|E Ut}

Low 0 ' Start Pin0O as low
TOGGLE 0 ' Change state of PinO to high

5.79. USBIN

USBIN Endpoint,Buffer,Countvar,Label

Endpoint 25-F USB H°|H & 7} <} Buffer o] #7434t} Buffer & ©°]E
S A Hd3sk ol vle]E o] YUYt} Countervar = Buffer o] g
Sk AlolE 2AbE AL AU TE Label 2 obF-©l HolE7} §le o
CELIOE RN

o] R ZEAAl USB EEZ} WdE PICI6CT745 2 16CT765 oA AH&
@ 5 g

USB MEH U Ego= 4% USB gholB & g7} oAl Z =193t o] sF



Yrtl USB T2 AL o) 7px] F71A el wdo] Fa s ojul 3o Ag
kel 54 &5 flto] 4ol Aoyl USB A B HH ko] USB 7
Weo] AAT EATF Az

USB &4l &7]&AI(SHIFTIN 183l SHIFTOUT)¥} H]& 7] E21(SERIN,
SEROUT )oll wju3sle] Exguch we USB AMA x])\lo] g ¢ g},
Microchip 2] Aol Eo| A USB AHE 2HY Ytk 3 Jan Axelson A
21?1 USB Complete"”7} &3t}

USBIN 1, buffer, cnt, idleloop

5.80. USBINIT

USBINIT

USB &21& 28T o USBINT L o zggdo] e wyor Algshu)
PIC mlo]Z= MCU ¢ USB & %7|3} Yt} 18]il USB W27t 27]3}15

o A8 R AEE Aoy,

(]

Wl Sz AA] USB EE7} 4 PICI6CT4S F 16C765 ol A AR&-
T AFHHh

USB MHHHEZ = 4% USB efolBe 27}t dAZ= =t o] 9l
Ytk USB T2 32 o274 F7b4Ql stdo] dasty oW sde AL
Aol 54 S55 flste] 4ol Btk USB A E HHEe ] USB #
Weo] AT EA7F AF YT

USB &4l §7]°§AI(SHIFTIN Z12]al SHIFTOUT)¥ H|&7] “$2I(SERIN,
SEROUT )oll wluste] Hguch @& USB AMd A4o] dag.
Microchip 2] Ao EA USB AR E 2HY FYr} 3k Jan Axelson A
21?1 USB Complete"”7} &3t}

|
1

ot

USBINIT

5.81. USBOUT
USBOUT Endpoint,Buffer,Count,Label

v W< Buffer o)A Count o #74% nlo]E )\9/] H}O]EE glo] U
Endpoint & X ¥Ut} USB W H 7} o &3to] glo] AFo] Hx ko _\j_
2L Label 2 HxZ o}

o] WH& ZaAMo] USB EE7Z} WHH PICI6CT45 9F 16C765 ol A AF&
g g AdFYTh

USB Aﬂlﬂ_ﬂ dEZd &= 4% USB glo| B g]7} A== 153} o] Q&
Yt} USB 2138 o]gj7tx] F714¢l wldo] Hesin ofm mdLe A1g

Zpe] EA S5 95te] Ao aghrt USB A t]dEg o] USB #

Mo zpAls FA7F AHFH T

USB 541& 57|5AI(SHIFTIN 123 SHIFTOUT)¥ H|%7] %41(SERIN,
SEROUT )dll ®laale] E3huch, w@e USB AbA X]MO]

Microchip ¢] $JAMo]Ee Al USB AR E ~ET] Fur} =
4191 USB Complete" 7} +-& &1t}

USBOUT 1, buffer,4,outloop

5.82. WHILE..WEND
WHILE Condition
Statement. ..

WEND

jlo%thq

3} Jan Axelson #]

AALZ7 Condition ©] Y W] Statements & WHE A 31& Tt} Condition ©]

 o]at Zolold w] WEND ©]3l= A 38)g1]t}. Condition

Q4.

i=1

WHILE i <= 10

Serout 0,N2400, ["No:”,#i,13,10]
i=14+1

WEND

5.83. WRITE
WRITE Address,Value

W% EEPROM ©] A A3 =g A2 Value S }o]

ul

[e] =
& RE

) 2]

rlo



PIC "}o]=& MCU © EEPROM < W73l PIC16F84, 16C84 ~L2] il 16F87x
Alg]zo A ALgE 4= 9l YT WRITE & % %F5o| EEPROM o #< o]
E & £ 95Ut} tupo]a IR g Alo] EEPROM ©f 0Bl S glolE &}
| DATA ¥-°]1} EEPROM F2 A}-&-guth

WRITE #-& x}A) 421 glo] EAIZFS 7FA1 3L 9lom PIC mlo]HE MCU ol A
10mS 7} 285 Ych

TeaHed JHPEE ARkl vk WRITE W8S Adstr] o
24 stedol FUTh WRITE B A8 § 18]a thA JEHHE 7154
Bz A4 vk WRITE B3 Ag 3ol AeHEZL st WRITE A
& A

WRITE = PICI2CE67x £} 16CE62x tlufo]2~e} ro] 12C Al QlE #Ho] 2~
EEPROM & &%3hA] ¢5Ut} dlile] 12CWRITE ¥ # S AFS-U T

WRITE 5,B0 ' Send value in B0 to EEPROM
location 5

Word M52 2ol sl2wl 2 7] wlol =2 Bejete] gol= gt

w Var Word
WRITE O0,w.BYTEO
WRITE 1,w.BYTE1l

5.84. WRITECODE

WRITECODE Address,Value

FE= 99 Address YA o] Value & ol E gt}
PIC16Fxxx &} PIC18Fxxx TlHfo]| A~y FZF=of
HeAs ST Aol =g st gol
7= dHth 64-256 HEo]E o]4ke] H| FHbA dlo|H 7} bt Al Huyt A
|2 dYE T2 wEg o] oW #o]lEstA] FEF w9 F

Easi=g

gy g 22 ojugas el B4 dHyth
PIC16Fxxx &= 14 H|{E Alo]=9] flo]E]E I o go]lE
PIC18Fxxx i= 16 H|E A}o]=9] Byte L= Word HIOJEE F= 9 Address
0~65535 o #olE & = AdFYTh

B2 o~ t]ulo]~2l PICI6F877 ¥ 18F452 &= RE H=S

i1
(m o |
5
fl
M

W 9 ;=g o
= o

o

o

ol 2]

a5 g

E slojof Ut} glo]E B2 apo] =i PIC vlolAZ MCU owte} Ty
C/PEA Hutol o] BFAbol= B EE Microchips AFS] HlolH AEE 3
o gk

PIC18Fxxx A]&]Z¢} o] WRITECODE ©f 2|3l glolEsly] Mo 7= o
g5 aAdloF ¥ tute]l 27} Slsyth AAE A K= ERASECODE '8
= Frasir|7] wbgy o

o

sz A EYES Agata It WRITECODE H#< 2]
ol Aol F2FA stefof gl WRITECODE ¥& M3 F ~12]a oA <l
HHE 7bFsdEl® A4 gurh. WRITECODE B¥ 23 Fo <l

Uk 5l WRITECODE 2 3& A s g},

WRITECODE & A}-£3}# ™ PIC vlo| T2 MCU T2 128X 344 A A 7}
TH = stofof gt

WRITECODE $100,w ' Send value in W to code space
location $100

5.85. XIN
XIN DataPin,ZeroPin, {Timeout, Label, }[Var{,...}]

X-10 "lo]E]Z 2413} House Code 2} Key Code = Var ol A &3},

XIN 2 X-10 tjnfo] 225 E ARE elHFUTh X-10 RE2 o8 Jx= A
ZHUth nlola 2 AEZ# 9 AC 39 #elS dZAsteloF gt TW-523
S oFHEE X-10 A4S 9lEte] X-IN o] Haghyt} o] tnfolAa= kgt
QA Qg H o]~} AC B} vlo]| AR TR AAME olo]&HolA gt X-10
XS 53jo)m o] Qe o]~ goldl v &S A EdF ok Ft
Data Pin & =202 J#@AH7F 1 X-10 QAo ~ZRE dHolgHE
T2} ZeroPin & AsA o2 JEGEHI7E HW X-10 AH A o] =9 A=
A2 EpolWe S 4ET BF SVolts o] 47K Ao w E] &)
o] oF YT}, DataPin ¥} ZeroPin 2 0 — 15 & A<Fo]AY 0-15 5 AA3= A
4* I PORTA0 ¥ & A o] &Ytk

S <1 Timeout ¥} label & LA AIZF X-10 Ho|E 7} F=AIH R &S uwf T2
AS AL APyl Yste] ALY Timeout = AC 3¢l e] HEE7)
(°F 833 mS)= A/ Q=] AFHT

XIN & ZeroPin oAl 218k AC 3F9e}Qle] Z4ze] A= A2 A HolE



2 A} 9ok ZeroPin oA o}F-# W3EIF ¢lthd XIN & 8] o
718 Adoh

Var 7} Word Ato]= & wl] Z}Z}2] House Code &= Word 2] 29julo]Eo A%+
%qumﬂBWOWHi%]chwﬂ&ﬂ%%qq

House Code ©= 0 ¥} 15 Alo]2o] Sxxlolr X-10 ZES A oA P 2 AAHE
House Code © t}-g-31 T},

Key Code & 574 X-10 52 HZo|AY BE osle] A& 7| eHZE
AUk LukAQl Ao A A A ﬂ””cb X-10 255 AAst= Hert

SAYT FHeolo] Yste Ve WErt SAgYL dF Ve BE BE
oA s FAbele wEbA BE Wsr 983 Utk Uge o E o
AS By 283 &7 2 AYYrh Key Code HEE ZEHDE 1-16 ] g

ot
H .
o] Key Code 13 X-10 BEOIA Fi v A4 W3l tiyt o]
2tol= BS2 oAl Key Code ¢ € Xt} Stamp W3S A sl o}z ot
#o] DEFINE & AR&-3Huth

DEFINE  XINXLAT OFF 1
XIN & RAM ¥ STACK ¢ A|g+e 2 12 B]E PIC v}o| I E MCU ol &= A&
PN
T U5k
XOUT oA A4 Wizt &7 7]Fo] gy}

housekey Var Word

' Get X-10 data

loop: XIN PORTA.2,PORTA.O0, [housekey]

' Display X-10 data on LCD

Lcdout s$fe, 1, “House=", #housekey.bytel,
“Key=",#housekey.byte0

Goto loop ' Do it forever

' Check for X-10 data, go to nodata if none
XIN PORTA.2,PORTA.0,1,nodata, [housekey]

5.86. XOUT

XOUT DataPin,ZeroPin, [HouseCode\KeyCode{\Repeat}{,...}]
HouseCode & X U3l KeyCode & Hﬂqﬂ-lﬂLXIOiQJwaﬂb_
5 2yt A ALkl Repeat ST SIH 2 HOZ 3T} Repeat ©

oWk2 © & Bright ¢ Dim AME=RE o oF vt}

XOUT & X-10 R52 AodRE Bl of ARt X-10 X5 ofe] &
= xih%l%ﬁ} vlo] A2 AEZ# S AC 3 IS dAs ok gt
PL-513 & & WaFolm TW-523 & FHH8F X-10 5241 98te] TW-523 ©]
Aoyt o] fulo]lx= ekl QlEH o] ~9k AC #l¥} wlo]a® =
ZAME ofol&g ol UL} X-10 WS 53] olH o] QlEH oA go]
A~ vgE& A Estofol )

Data Pin & 520 & X-10 ¢lE#Ho]| 22 Ho|H SR 7] ¢ste] g4
7} YT ZeroPin & AEA o O‘E‘ZWHM Hu X-10 I o]~ A&
ARz golyE FAFYYh ¥ W RF 5Vols o 47K AFow EY 3§
ofoF ) DataPanJr ZeroPin 2 0 — 15 4 Aol AY 0-15 & At W
g+ E PORTA.0 ¥ #2 A oYYt

XmHLARMMOWﬂ AlgH AC 39l Z4zbo] A2 AR A do]
HE AUt Wk ZeroPin oA o}F# wW3shry) gltpd XIN & F313]
7] AdYo}

House Code = 0 ¥} 15 Alo]o] sxfolm X-10 59 A oA P = HAAH=
House Code o] -4t}

Key Code & 54 X-10 2 & Qlﬂiﬂﬂwfﬂ:]ﬂﬂﬂxﬁwﬁfﬂ%ﬁi
YUtk ArEAQ FgelA AMA AWM= X-10 BES Aske HET)
SAEUY. Folof sk Ve M & LHHE} AR V)5S BE BE
ol B8l Ean] meld wE Mol Bex el el 4ot o
As 2 2838 27 2 AYYrh Key Code T 0-15 = ZEHS 1-16
syt

KeyCode(7]°)°] 5+ MODEFS.BAS 3delA Aolgutt. o]& Abgsteid
obeff #helS Zmasel W A gol F7F

Include “modedefs.bas”

XOUT oA A4 Wizt &4 7)o YEgyrt.
BS1DEFS.BAS ¢} BS2DEFS.BAS = ©]H"| MODEFS.BAS ©| X 3gl%o] Q&
o} o] mhdo] EFE ] JduiH tA] A 7IH G UYTE KeyCode HEE



o] BAL mFNA W A$BF AU

KeyCode KeyCode No. Operation

uniton %10010 Turn module on

Unitoff %11010 Turn module off

Unitsoff %11100 Turn all modules off
Lighton %10100 Turn all light modules on
lightsoff %1000 Turn all light modules off
Bright %10110 Brighten light module
dim %1110 Dim light module

°]5 Key Code 1 &+ X-10 g0l FaL ¥ Ao oo vFyt o
ko] BS2 o4 Key Code 9F YAt} Stamp W3S St ofzf <}
%-°] DEFINE & A&-3hut),

DEFINE XOUTXLAT OFF 1

XOUT & RAM ¥} STACK 9] A|gto 2 12 H]E PIC vlo] A2 MCU o= A&
t‘ﬂ— /\ 0}1\_/_\.141;]_
X-10 Ve o] 2= 4 o] dZde] ek X-10 HFHo|~(AZAZA
of FAldlolE)= 9 AHHo|M 47K AdE 5V o E¢stelof o
7} Qe o] ~e] AXAEE ofglet THULh

PL-513 ZAA

Wire No. Wire Color Connection

1 Black Zero crossing output

2 Red Zero crossing common
3 Green X-10 transmit common
4 Yellow X-10 transmit input

TW-523 A4

Wire No. Wire Color Connection

1 Black Zero crossing output
2 Red Common

3 Green X-10 receice output
4 Yellow X-10 transmit input

house Var Byte
unit Var Byte

Include “modedefs.bas”

house = 0 ' Set house to 0 (A)

unit = 8 ' Set unit to 8 (9)

‘' Turn on unit 8 in house 0

XOUT PORTA.1l,PORTA.0, [house\unit, house\unitoOn]
‘ Turn off all the lights in house 0

XOUT PORTA.1l,PORTA.O0, [house\lightsOff]

‘ Blink light 0 on and off every 10 seconds
XOUT PORTA.1,PORTA.O0, [house\0]

loop: XOUT PORTA.1,PORTA.Q, [house\unitOn]
Pause 10000 ' Wait 10 seconds

XOUT PORTA.1,PORTA.O0, [house\unitOff]

Pause 10000 ' Wait 10 seconds

Goto loop

6. Structure of a Compiled Program

PBP = AF§38H7] =% AAEJASUT

2ol Had =W PBP 9 HA9 AAHo= %3}%
A& A Al PBP o] Wi A4S o]sfste{ok g
A Aol A ko] g} PBP 7} BHEOIUE &
Aol Bak ololtlolE & Ytk

6.1. Target Specific Headers

it l">’
4 it
Ach

R

-

32

ftlo

]

2= Hud Al 3 719 EFA(PIC vlo] A= MCU) A4 sy dds A}
gyt shvbeE PBP oA ARERIYTE THE 2 U ojAlEY ARE Al 23
.

nfo] AR ZIEEe 9 o]Fd Hol A7t *BAS €1 93U PBP 7t 9
EFQEE 47] 98t agh fGAdgyrt o] EGIS Fo| v A
W, golB e, M AFo% & 7MAa JFUTh PICI6Fs4 7} 718 L2
AA JYh o] &2 16F84.BAS YUt

tol A2 AEEFE 9 o]Fo Hol& A7t *INC 91 S vHEolx o
AEE] g s ARE 73 dFHTh

nprEto 2 oAl EE zAle]l UE TS A UHFY

iu}
°
5=
S
flo



MI6F8x.INC ©]™ INC A X tjgEg o glFY )

6.2. The Library Files

PBP += EE It wlo]a = AEEZHY I1FE AHoudll golHelg] Al
= 7HAa YT 14-H]E 59| PIC #lo]AE MCU °lA o] 3 o]&F
PBPPIC14 Uit}

PBPPIBI4.LIB = A#Aef oA ALEH = e o4Ee] do] MEFHS £
ghslal 9lFYTh  PBPPICIAMAC = ©] AEFHo] $&3l= RE wa=
= AAsta QY Th E-E9] PicBasic Pro WEHolE wjARRE A Y
ghol B elg] wd ¥ A E o] JdHFYHT

PBPPICI4.RAM 2 VAR 43 ##ste] gholHg oA LQ3t WReE
&]-&-3 ok

PICI4EXT.BAS ¥ ET 14-H]E PIC vlo] A= MCU #|A| =¥ ©]5S PBP 9
Al g F7] fg oF FelE &t dFYHh

6.3. PBP Generated Code
PICBasic Pro A3 d 8= o8dAE AUt W4 PBPE .ASM

“

A& HHEUT o] FdelE AR ¥3Ho] lFUth v
oA dlefrt glom s 7IEdUY. ojAEeE
#EE gdE HEYth 97lelE HEX shde] xghEo] glFu
g8 sl vr o sk 5 JFe gy

6.4. .ASM File Structure

ASM 2 vl S52E 7H YT

A& oAl E oA AE-St= Equate BEZF AdFUH. It BPlORE
AREStE ZEAA ] gk 87 dlolE & 22 7]E2Q] YR E INCLUDE
7F et ythtso® BE W] 91 2l AR HHF o]
gy, o3 2= EEPROM ©] 2718} gyt wta= 9tdS E3tsh=
INCLUDE 7} EoXH Holo] golB g g ABEF¥ INCLUDE 7}
FoAPUT m A o= A e mET) v gy

o] 23 IF=3= PicBasic Pro oA WHEol% wia 2 g]|~E7F Yyt

7. Other PicBasic Pro Considerations

7.1. How Fast is Fast Enough?

71H2A o &2 PicBasicPro A # = PICHFo|ZZMCUYF 4Mhz 9
Aoy} HxdolH&E Fast=Zozs A F=E YT A7k
WHE BHo] e HHe dio] gy o 1 uS JdA2EYHAS ARSI
o] A& PAUSE 1000 oA A&s 1 % 18]l SERIN ¥} SEROUT
HEo A A3 v o]l EE wkEo] YUt} PICHe]| A ZMCU7}F
4MHzell F&8=A0] Fou o] 99 Fuz ATy = HFYT
= Agd 98y oA 19200BPS o] £x7F "Aad
54Tt PicBasic Pro Z2I1310] 4MHz ©|9]9] T2 54 sh=A

rlo

F7HA g2 Wi o] Utk WA 2 PBP 22X @il we3d] 4MHz
o]9le] oA olE FuFE AL =AYYTE o] HHE A7kt A3

deol FoE drhy w8 WHYY T 19200BPSe] FAlEEE
datd vlola = T2 AAM 9 F5& 4MHz ti4le] 8MHz &

AREE =AY UL o]# A W SERIN 3 SEROUTHWMEZS 333}
REAo] 2 Wiz w2 2}t SERIN I} SEROUTOA 96000 =
AR ohd A ag AT ET) 2 vjE HERE HAA Y vt o] EX
19200 vk$-= 7F Ut} 28y PAUSE ¢F SOUND %= FHj7} H=4%
Al stofof Tk

PAUSE 1000 M#& 8MHz Az ~E-8 A& 0.5 2y 7vggs
Aol ARYYT}. vpgA et WS 2188 A8 ~Y F395E DEFINEZ S
AH&3ted PBP ol 7l deF+= 24yt DEFINE & LCDOUTel A
AetlEyTh

DEFINE 0SC

0e)

9o} o] PicBasicPro X213 e] AlZF-o A xE3tetH PBPo Al 8MHz
A olHE A E=RAS dEEAYYL. AFEIEEE 22 ol
Fuk4= AA3 0 0SC HAaddoldutt

3 (3.58) 20us

4 24us

8 12us

10 8us



12 7us

16 5us

20 3us

24 3us

25% 2us

32* 2us

33* 2us

40** 2us

* PIC17Cxxx and PIC18Xxxx only.

*x PIC18Xxxx only.

PBPolAl Q4d ol 3458 48 WA s o v WHo] Ak

Elo| o2 At ES T

COUNT, DEBUG, DEBUGIN, DTMFOUT, FREQOUT, HPWM, HSERIN,

HSEROUT, I2CREAD, IZCWRITE, LCDOUT, OWIN, OWOUT, PAUSE,

PAUSEUS, SERIN, SERIN2, SEROUT, SEROUT?Z2, SHIFTIN, SHIFTOUT,

SOUND, XIN, XOUT.

eAdYoly F34E W72 = PULSEIN, PULSEOUT 18]i. RCTIME
gEo] Bales 4 JdFyth 4AMHz F3k5elA 10uS 9] Falso =

SASHAIRE 20MHz A ~gS ARESHH #3855 wl F7kske] 2 uS 7h

AU 2y A-EA] HEstojof Yttt HAELe 16HE JHeH=E
Sgshdleln® 2us o Palsow $AUW A5 Aol Azt
131,070 uS 7} %HE}

we gga" a9l 32.768KHz & AME R Ut B9 E

{— a3} OV\HE} 131‘3} SERINZ} SEROUT W& A&
lolm 935 Eelv Fr4om Zuads iEE 5

Utk 5% gmel gele] o AAY FiTh AEBA =

E3te] sHelstolof Fuink.

.2. Configuration Settings

A A2 54 tlnpo] 2o
gldoln 3ldo]E2 16F84.INC

M ok £ mN

% WY o O,
mlo z >“

ﬂ

FUEE 87 47
[e] [e]

3} o tin}

_V_(, [UJ., Fg H?—‘

e ynpe|avp 22 E‘wﬂ ke

Hpe] ol A e Adw ol Fubg= XT <)
dAAY . W s AF%PE} = ke :
A5 Etol™ = PBPe 9sto] w4 dsyrh. ARS-Re TMRO

—rl

sz a7 de]= NAPF SLEEPH Ho| ¢dte] A&t
7.3. RAM Usage

AutF o2 PRP7} who]am AEZ oA RAM o] of A wX]s=r1E
o @ = ¢l&5Uth PBPE T2yl #oshR] Qolr EEE o]

ey g Qe &7t Syt W PICHO] A2MCU9
RAM# A =~ o] AUt AUAZ 7F53 RAM oj=w A
PIC16F84¢} t}& z& fxe] PICwle] A ZMCUC A $0CY Yt
PIC16C74¢} 42 WE PICulo]AZMCUA $209 4t} ALg3te =
nlo]| g3 2 ZZ A2 RAM dA| 2~ A|ZHH A= Microchip 9] Hlo|HE
gyt W RAM oA A& o= Al Al o st

HidH Yt =A4= Word w3 o] Wxjoly 13 Byte #Ed 181
Bit Mg &Y. 1S Word¥H S, Byte s 18] aL Bit¥47}
Xl E Yt Bit e 73 Bytew 92 AU o] 24 RAMY]
A A7t gy (PIC18Xxxx T HFo] =9} of o= vzl rjx|gyt})
olglo]&= tF-Eo] PICHto] AEZMCU oA 7] We] =gt}
WAE wApstA] A 4= glsUTh o3 AAAQ ojylo] ol
Algko] Ut PBPA Al ofdlole] A% WAE AFE & AdFHT
penny VAR WORD BANKO

nickel VAR BYTE BANK1

WaE AAstd WA HEgych. 84S WA oJf3Fte] gl
AL27153E F7HS Warnning WA A <F 5‘?1] et EY)h WS AoA] EA
ey 2E AAET dFUTE g9 45 PBPolA 97]=310]
EHUT 28y JIEHE ST oA W fﬂlX]*EMl A 14

A= xs AU Y. MaE dEset fAgE o s T

w_store VAR BYTE $20

o] A"l B FAgtde| o grolH g AHFRo] AME-SLY] 9]3)o]
A5 07 24 vlo]lEE v AUt} o] W= PBPPIC14.RAM ol
i A & o] 9l o wh=A] BankO(¥ -+ PIC18Xxxx UlHFo] 2o A Bank A)
Yt

AF&-2F HﬂT_ WMol AP 2=F o ()7F Zold Ut WA A ~H
ARG Y 2aFo7t 24 FFUdh 28 ER AR E5EA gy
RO VAR WORD SYSTEM

BASCIC Stamp ©llA] AF&-3F= W4 BO - B25%F WO - W12& Aso=

o

O



WA S A 5yt VAR & ARSsto]l Wi AdAdS stojof gyt 28y
o] M7t wtEolA] 3715 Y@t PicBasic Pro T2 %70
BS1DEFS.BAS or BS2DEFS.BASE W ¥sl=% &l Ut} o5 ¥F&
el ZHHEH USel et ddsts gE WMaEd gy
F7HA A AA] RarE APl oste] Ao ® RhsoiAH o] w49
HES A ve] fik A vbEolxl ASM HEE LST stdelA &<
AFULh WS vHE FEE RAM HRE7} F-Sitd wig wjx g2
$l=2 &El= Error HWIAAZE S9EYth

7.4. Reserved Words

o ofol & 7hehatAl el A Ao A A& dojolm e ALgx}r}
Aol g, B R AHoldd gli= o] Ut o] d o] WHol(names
of commands), ¢JA}E# o] (pseudo-ops), W& (variable types) TEE
PICmicro MCU9] ##| ~H(registers) YUYt} Al #H o (pseudo—ops),
W8 (variable types) 183 & o](commands) 7]l =+ Appendix C.&
Z a3t} PICmicro MCU # %] 2Bl PIC14EXT.BAS o A o] o]
glss4t}. wkeF BS1IDEFS.BAS, BS2DEFS.BAS 3= MODEDEFS.BAS
o] EtETHA UFollA Heoj¥ Foj= o fert HuR tA] Hojdds
SEeas =

7.5. Life After 2K

PicBasic Pro AL e = 2K o]Ato] 7Feshyt}. PICH ]| 2MCUE
ATHE = Ado)s F22 Hol glFYth PICHe]| ZZMCUE 14H]|E
HE FZofol A Call ¥ Goto WH-2 2K L2713 g5 A7
FTws HEE Zh5Ut 2K 995 Y% st Calloly GotoE
AFg317] oldel PCLATCH#H A =H & Alg3telok it PBP= A5 o2
PCLATCHHIEE AAdYn. 12t oFghe] Ak 54t PicBasic
Pro gholB g = Auo] 9] O Ho|A o K5 Folztof gt}
(120 E FojelA] Ho]x] 05 2 /M2 Yiedlsd 3dA) duryo=z
PicBasic Pro Z2 183} glolHelg]E 2K Kt} #om=a =gko] fjito]
A GFUTh ey F7EARD gtol B vt AR EThH Fofstoiof
gyt oAEE 2 A AHAE ey 7= Ado]xo O ol
ojlel Eoi7kek Yt} PicBasic Pro ZZ2I15-& AJ&}sl7] #of

o]#1 33 & Aztsloiof st O ApAIEE 2 the o AlEE] Qo] Aol
Fagynh PCLATCHHIES AAst=A2 2271 371 = Aok

PBP oW Call ©]vt Goto o]fe] 12-B]E Fo]PICrto] A ZMCUA]
512 9=, 14-H|E Fojo| A 2K oo mx ~uo]x 18]al
PIC17Cxxxtiufo] 2ol A 8K o]AFe] ZE= Ado]AE doj7hd
PCLATCHE AEgUT]

PicBasic Pro W&ol 2K #4415 s]43st= BRANCHL ©] 54 th
BRANCHLS PIC18XxxxtlHfo] 2o A 1K o]4 8|3 the RE

trto] 2ol A Holx] FAE Hojrhe 2 A2 BdAsheSs
PICT}o] Z2MCU7} sty 9] 2 Ado]AE 7kx|ar ¢thd BRANCHL
gl wate] 2L AE=E W=E BRANCHBEH S AHEFth
vlolAz AEZE 7} shte] A= Ho]A] oS THAAL e
BRANCH7} 54938 HolA|eA Fojxitta galsds gl&u BRANCHLS
AREZU T Fo]A] o] mAatdul ojgEY = Al wAx
ZHFU o] A2 Ankz ]l Zleoln] BRANCH "8 o] #o]A]
wapeE7E Rl

TR g

i

o

=
=

i

7.6. 12-Bit Core Considerations

AnkA 0 7 12-H|E PICvlo] A ZMCUL] Fxujitol tf&
PICrFe] A 2MCU el vlalste] @ HupdAgho] 8y
-] 49 v tulolx wHglE AEst=sle] vz g
gL Be 838 22 gdo] 12-H|E 0] Hlo]AE ALE &S
AU ¥M58 RAM w=Ee 9] Alsta} gojHefe] Frlo] AMA 256
Arolofgf sk 2 7HA] FR8 A Abee] dFUTh o] g Algho]
A5 HHol g A8 glon & soR FAsIe o ).
12-H]E PICH}o] A ZMCUE RAMSE] 20 Z18]al 22 A}o]e] npo]EE 4
A2 AFESIH o o] RAMS o3 UA W4 Jdoz AREght),
o] RAM HiX|:= 4 #'¥ A Eo] 28-S x3stu s BASICEZZE T3S 4
¥ zlo]e] GOSUB & A&+ Slsuyth dF PICHIo]A=ZMCUE 24
T 26WkelES] RAM = 7HAAL Qlon® o] 5 tulelas vy A2
AR A G9S YT AT oA BSE e TS gl
olg] WMAA7 8€Ed v 2& RAMES 71zl t& PICHlo| A2MCUE
Aeistefolr gyt 12-W]E PICPFe] A2MCU= A s1E=sf o] %] 9]
Ag A 49S 35T JdFU 1yEE Hude e ol
FELS BT 33 7l5ste™ PICrO|ZEZMCU =g 28 256
FFel dofof Yt I2CREAD ¢ 22 @& gholreyg] FHL 7|7}
FuUth. gkzre] FEINE X8 256 Yo 5o AYYr) o ge



grolBelg] & ARgEty] Agthd 12-HE o] thal 14-H|E X 16-
H|E Fo] PICHlo]Z2ZMCUE ARg&toloF ght),

8. Assembly Language Programming

of Al &) Ao} F'l2 PicBasic Pro #A3tde] 23383} A 78354
AR ST AFUT %‘H&X#OJ BE Z41S BASICO ¢lsle] 2hdaHA
@f@%* JA R EEE] wmE w7t Fesy e 2= Ao Avt
QA Hatd el str)7]el] HeA e 57 2l o] 91%?
%Lm. oldw Q-2el ojAEee] g o] gFT) oy
X232 PicBasic Pro X213 02 2pAd35kal oFghe] 01/%‘%?4 S R=3
Z7Vete 7S5 AE =71 Aol 83Ut} o] F7FAQl I+ PBP

xZ2 e A AYSAY gEgd S wEo] WE )
8.1. Two Assemblers — No Waiting

PBP 7} AL S AlZsld Aol ofAEgdolz WEsiyy, aga
Apso 2 oAAAESE 7l s o] WSS mlola® LR A|A
z2adg% g5 de HEXTHYS WYt 7719 t& o4&t
PBPo A A& 4= &Yt} Pic Macro Assemblerdl PM I}
MicrochipAFe] MPASM 94t} PM2 HAgd ol EstE o] Q5.
MPASM-2 MicrochipAte] @At EoA 215 d4=ateiol Fyrt. F
oA Ee = 27 dddo] AdFUTH PM2 PBPo| XEH 2= AR5
A g} MPASMoﬂ H|gto] A& w7} wEUTh DOSE = A &

Z 2] ojMEoe] 7153t PME 80514EFde] HEo] Az
MicrochipAte] 71&Ht} HE] g5 o] dHFH T} PICmicro Macro
Assembler«] Hd3 AH= PMTXTE Fugdyc. ¥hde] MPASM
.COD #td& =99yt o] 32 A& olEY o EH ool A vl

AR dAS AT 4 AFYh PBPE HEER PBPE AU TH
PBP9} 37 MPASMS AM8317] 93hd MPASMe] RE #dS Azl
MB Y g AAgYt. o] B HH k= DOSS PATH # g
stojoF futh. MPASM=2 PBPS} 3 7 7pA] WRlo Alg-ad
AFUTh BEe] 2ol FAdol "-ampasm" & AAshH Hukdo]
MPASME 7] &Yth MPASM #}ale] =9 ~3U8 AT
PBP —ampasm filename

23 ARE AFIUh MPASME web3} MicrochipAl Hlo] &0 ¢l
H

o2 o g fHo] gl FMo "-amp" & MPASM & quit &
71535l o gAtewt AU However, the launcher consumes
additional memory that is therefore not available to MPASM.
PBP —-amp filename

HAY WEy 255 9359 Window WA MPASMo A "-ampasmwin"&
AAFUT) olFE MPASM & PBPol| ¥3t5#] ¢Fon
MicrochipAtE2 -8 §]S38fojoF gt}

8.2. Programming in Assembly Language

PBP T2 "yt" 7]|3(@)E o]AEa] ol oo =of 3l 2ol
oAdlEe WHEe AT ST e oY 1j/‘r"«l MlEY Z=E
A3 ASM 7191 = o] $o ojdEe] 24Ql& ¥ ENDASM 7]45&
Taskd Pyt 7 719s B ) ks Aaddh

@ bsf PORTA,O

Asm

bsf STATUS,RPO

bef TRISA,O

bef STATUS,RPO

Endasm

oAAlEe gl oL &9 Fdd P o] AL PMY}
PICmicro Macro Assembler X5 A-&g5 Ut} 28y 22189+ PBP
ol e} 2&stefof FUth PBPY #7IH e thE Jgsd

Agd et FASHH Soldk AL glerm=E Ql-vhdl oAlE
AHEE F YT PBPZZ 130 o3t HdAl o5
AT 2=5101()7F Skoll EAEA o] gloll=of Al &g oA A

23U o] AL oAl el ARRA W, g 1efar i
AAE T F A=F YT 2R oAlEy Zr A

A ~zols X3S PBPolA wHE 7159 E5E5 AdHFUT oJAET
Aojoll A AREFF AT 2510 WHE*OH PBPel A F-&etA = g5UH
PBPolA W& AU 2510] 28 ol&& 744°‘ﬁ°ﬂ‘1 Aol AA Ao
A U 28 EE 1-g]] A5y =9 gl A HAE o=
Aol oste] F-5H A FHFHTH 7440131” oAl Ee TR
od Faolv @ BERE 7HA] S ofde A d=A AAE FodetA]
gHEUth wkef WS PBPOF oAl 58] TR0l Ffrsteiof b

il
o
i
ol



PBP oA RE=Al B A stofof . o o] 2310 7=
=3dE f87t doermE AREStol A bEUY FAl= E glelB el
thago] giF-te] groluye] AHAE 7 E syl 2 dA 2~ (RO <F
e FAxeEF Ho| AdFUT EAE o7 ¥7] fleke] ol
o] 52 ARESHA] BHEUTh wkef o]Fo] FEHo FEs oAEYE F
T Ao o s EATAYYL. o= dojollA FAHE A 7Ee
PicBasic Pro ¢ & wWZ3x()dA AnEFE(G)e= WAg Yo
PicBasic Pro comment
; Assembly language comment

8.3. Placement of In-line Assembly

PBP A7 &2 A=A dehd M2 dggyn. 2] 74L&
e STk 0 ol AlEske 2l wE Ut PBP ofite]
~BE §] ZE=E AYsta Flelo] INIT 2 X ah= =7 ol gyth

tso=w sEgk golB g7t wixg YTt gtolH e o] mpx|utel] INIT 7}
som F7Al 27|15t m=ET7F wiAH YT viAEo 2 2l MAIN o]
olow Huld#H PicBasic Pro W&ol 37} Yt} PicBasic Pro &2
el WA A eplo] Alztelo] FHut

8.4. Another Assembly Issue

PICT}o]Z 2MCU A 2EHE= WAz FAFEYY. PBPE o] #lA~H
WaE #EFYrh. TRIS AA=HE AAsH & AFUnh dEE
PORTE &al7]del WA= E7E a3t} Callelyt Goto o] Hell
W AHUE BES 0 o2 3tojolgt}

PICmicro MCU registers are banked. PBP keeps track of which register
bank it is pointing to at all times. It knows if it is pointing to a TRIS
register, for example, it needs to change the bank select bits before it
can access a PORT.

It also knows to reset the bank select bits to O before making a Call or a
Goto. It does this because it can’ t know the state of the bank select bits
at the new location. So anytime there is a change of locale or a label that
can be called or jumped to, the bank select bits are zeroed.

It also resets the bank select bits before each ASM and the @ assembler
shortcut. Once again, the assembler routine won’ t know the current
state of the bits so they are set to a known state. The assembler code

must be sure to reset the bank select bits before it exits, if it has altered
them.

9. Interrupts

AEHEE tWAo] g7l AT Z2 13 s F& .
EHELE st=9o] olWlE, = [/O ¥ W3}l ElojH o] Bl o}-5
JUh JAEHHE 7Hs dEHEd JHPEE F :

ZRAME AASIL JEHE Au~ FRIoR HIurt JEHES
PicBasic Pro Z21%o] t}J2 d<& st Qe Agd TEZHE
dolEZ ¢lo] viHd AFsEE &4 glH Ut} PicBasic Pro A3 # =
JEHEE Hgste= 2 7H4 WAYUSES 7HAL 5o AHA=
AMET dojolA AEFHE A Zzae 2Ads=39dyn
FH A £ ON INTERRUPTE PicBasic Pro 21310 A
AHgEFEA Y T

9.1. Interrupts in General

JHHEZ B PICro|A2MCUE JIHHEY B8 vtz v
HEo] ol=gas Ago] et TeaW ojuga 4 2 FIgh)
o] & WA st=go] "o A ofite] $IX7F Fasith=AS ofn| YT
14-H]E 5o MCUIA 8 @A¢] st=9gjo] 28 Zlo] iy}, PicBasic
ProgfelHelg] 81L& 4 28-S AUt ymA] 4 7= (PIC17Cxxx+
12 70, PIC18Xxxx: 277)CALL ¥ BASIC GOSUBZ $13l< o gy},
HAsfoF =21 GOSUBE 3 ¢4 WE(PIC17Cxxxel A 11,
PIC18Xxxx A 26)7F Iyt @8l oj=g2s AAsiodof stz
ofAE" W& CALL & AR&3shA| ool it

When an interrupt occurs, the PICmicro MCU stores the address of the
next instruction it was supposed to execute on the stack and jumps to
location 4. The first thing this means is that you need an extra location
on the hardware stack, which is only 8 deep on the 14-bit core devices
to begin with. The PicBasic Pro library routines can use up to 4 stack
locations themselves. The remaining 4 (12 for PIC17Cxxx and 27 for
PIC18Xxxx)



are reserved for CALLs and nested BASIC GOSUBSs. You must make sure
that your GOSUBs are only nested 3 (11 for PIC17Cxxx and 26 for
PIC18Xxxx) deep at most with no CALLs within them in order to have a
stack location available for the return address. If your interrupt handler
uses the stack (by doing a Call or GOSUB itself for example), you' 1l
need to have additional stack space available. Once you have dealt with
the stack issues, you need to enable the appropriate interrupts. This
usually means setting the INTCON register. Set the necessary enable
bits along with Global Interrupt Enable. For example:

INTCON = %10010000

enables the interrupt for RBO/INT. Depending on the actual interrupt
desired, you may also need to set one of the PIE registers. Refer to the
Microchip PICmicro MCU data books for additional

information on how to use interrupts. They give examples of storing
processor context as well as all the necessary information to enable a
particular interrupt. This data is invaluable to your success. Finally,
select the best technique with which to handle your particular interrupts.

9.2. Interrupts in BASIC

PicBasic pro & 124 714 ON INTERRUPT & A}&3l= Aol
AA JEHE A5 E st YU ON INTERRUPT = PBPI A
Ui JIHHE A5 E 41713 JIEHEZPEAASAE 22 18wt
BASICe. 2 A3 JHHE 527l 528t e= gyl ON
INTERRUPTE A}-&3hd B HEY 23S w PBPE 15
At FE ol AJEA Aot Sopziunl, T2 aevrt 2%
JHHE A= SA Eo7HA 54T PBP ¥® 2 A A (PBP+=
M2 geo] AlztE 7] dell dAle] WE dao] ks ool o] of7]
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ot
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The easiest way to write an interrupt handler is to write it in PicBasic
Pro using the ON INTERRUPT statement. ON INTERRUPT tells PBP to
activate its internal interrupt handling and to jump to your BASIC
interrupt handler as soon as it can after receiving an interrupt. Which
brings us the first issue. Using ON INTERRUPT, when an interrupt
occurs PBP simply flags the

event and immediately goes back to what it was doing. It does not
immediately vector to your interrupt handler. Since PBP statements are
not re—entrant (PBP must finish the statement that is being executed
before it can begin a new one) there could be considerable delay
(latency) before the interrupt is handled. As an example, lets say that the
PicBasic Pro program just started execution of a Pause 10000 when an
interrupt occurs. PBP will flag the interrupt and continue with the PAUSE.
It could be up to 10 seconds later before the interrupt handler is
executed. If it is buffering characters from a serial port, many characters
will be missed. To minimize the problem, use only statements that don’ t
take very long to execute. For example, instead of Pause 10000, use
Pause 1 in a long FOR..NEXT loop. This will allow PBP to complete each
statement more quickly and handle any pending interrupts. If interrupt
processing needs to occur more quicky than can be provided by ON
INTERRUPT, interrupts in assembly language should be used. Exactly
what happens when ON INTERRUPT is used is this: A short interrupt
handler is placed at location 4 in the PICmicro MCU. This interrupt
handler is simply a Return. What this does is send the program back to
what it was doing before the interrupt occurred. It doesn’ t require any
processor context saving. What it doesn’ t do is reenable Global
Interrupts as happens using an Retfie. A Call to a short subroutine is
placed before each statement in the PicBasic Pro program once an ON
INTERRUPT is encountered. This short subroutine checks the state of



the Global Interrupt Enable bit. If it is off, an interrupt is pending so it
vectors to the users interrupt handler. If it is still set, the program
continues with the next BASIC statement, after which, the GIE bit is
checked again, and so forth. When the RESUME statement is
encountered at the end of the BASIC interrupt handler, it sets the GIE bit
to re—enable interrupts and returns to where the program was before the
interrupt occurred. If RESUME is given a label to jump to, execution will
continue at that location instead. All previous return addresses will be
lost in this case. DISABLE stops PBP from inserting the Call to the
interrupt checker after each statement. This allows sections of code to
execute without the

possibility of being interrupted. ENABLE allows the insertion to continue.

A DISABLE should be placed before the interrupt handler so that it will
not keep getting restarted by checking the GIE bit. If it is desired to turn
off interrupts for some reason after ON INTERRUPT is encountered, you
must not turn off the GIE bit. Turning off this bit tells PBP an interrupt
has happened and it will execute the interrupt handler forever. Instead
set:

INTCON = $80

This disables all the individual interrupts but leaves the Global Interrupt
Enable bit set.

9.3. Interrupts in Assembler

Interrupts in assembly language are a little trickier. Since you have no
idea of what the processor was doing when it was interrupted, you have
no idea of the state of the W register, the STATUS flags, PCLATH or
even what register page you are pointing to. If you need to alter any of
these, and you probably will, you must save the current values so that
you can restore them before allowing the processor to go back to what it
was doing before it was so rudely interrupted. This is called saving and
restoring the processor context. If the processor context, upon return
from the interrupt, is not left exactly the way you found it, all kinds of
subtle bugs and even major system crashes can and will occur. This of
course means that you cannot even safely use the compiler’ s internal
variables for storing the processor context. You cannot tell which

variables are in use by the library routines at any given time. You should
create variables in the PicBasic Pro program for the express purpose of
saving W, the STATUS register and any other register that may need to
be altered by the interrupt handler. These variables should not be
otherwise used in the BASIC program. While it seems a simple matter to
save W in any RAM register, it is actually somewhat more complicated.
The problem occurs in that you have no way of knowing what register
bank you are pointing to when the interrupt happens. If you have
reserved a location in BankO and the current register pointers are set to
Bank1, for example, you could overwrite an unintended location.
Therefore you must reserve a RAM register location in each bank of the
device at the same offset. As an example, let's choose the 16C74(A). It
has 2 banks of RAM registers starting at $20 and $A0 respectively. To
be safe, we need to reserve the same location in each bank. In this case
we will choose the first location in each bank. A special construct has
been added to the VAR command to allow this:

wsave var byte $20 system

wsavel var byte $a0 system

This instructs the compiler to place the variable at a particular location
in RAM. In this manner, if the save of W "punches through" to another
bank, it will not corrupt other data.

The interrupt routine should be as short and fast as you can possibly
make it. If it takes too long to execute, the Watchdog Timer could
timeout and really make a mess of things. The routine should end with an
Retfie instruction to return from the interrupt and allow the processor to
pick up where it left off in your PicBasic Pro program.

A good place to put the assembly language interrupt handler is at the
very beginning of your PicBasic Pro program. A GOTO needs to be
inserted before it to make sure it won' t be executed when the program
starts. See the example below for a demonstration of this. If a 14-bit
core PICmicro MCU has more than 2K of code space, an interrupt stub is
automatically added that saves the W, STATUS and PCLATH registers
into the variables wsave, ssave and psave, before going to your interrupt
handler. Storage for these variables must be allocated in the BASIC
program:



wsave var byte $20 system

wsavel var byte $a0 system ° If device has
RAM in bank1l

wsave?2 var byte $120 system ‘ If device has
RAM in bank2

wsaved var byte $1a0 system © If device has
RAM in bank3

ssave var byte bankO system

psave var byte bankO system

In any case, you must restore these registers at the end of your
assembler interrupt handler. If the 14-bit core PICmicro MCU has 2K or
less of code space, or it is an PIC18Xxxx device, the registers are not
saved. Your interrupt handler must save and restore any used registers.
Finally, you need to tell PBP that you are using an assembly language
interrupt handler and where to find it. This is accomplished with a
DEFINE:

DEFINE INTHAND Label

Label is the beginning of your interrupt routine. PBP will place a jump to
this Label at location 4 in the PICmicro MCU.

" Assembly language interrupt example

led var PORTB.1

wsave var byte $20 system

ssave var byte bankO system

psave var byte bankO system

Goto start ' Skip around interrupt handler

‘ Define interrupt handler
define INTHAND myint

‘ Assembly language interrupt handler
asm

; Save W, STATUS and PCLATH registers
myint movwf wsave

swapf STATUS, W

clrf STATUS

movwi{ ssave

movf PCLATH, W
movwf psave
; Insert interrupt code here
; Save and restore FSR if used
bsf _led ; Turn on LED (for example)
; Restore PCLATH, STATUS and W registers
movf psave, W
PicBasic Pro Compiler
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movwf PCLATH
swapf ssave, W
movwf STATUS
swapf wsave, F
swapf wsave, W
retfie
endasm
PicBasic Pro program starts here
start: Low led © Turn LED off
Enable interrupt on PORTB.O
INTCON = %10010000
loop: Goto loop ¢ Wait here till interrupted



Appendix A : Serin2/Serout2 Mode Examples 5100 ~r = ~ =56
riven rue one
Baud Rate Bit 15 Bit 14. Bit .13 Mode Number 2400 Driven True Evens= 8588
(Output)|(Conversion)| (Parity) 5100 | Driven | Inverted None 16780
2400 Driven | Inverted Evenx 24972
300 Driven True None 3313 5100 Open True None 33164
300 Driven True Even= 11505 5100 Open True Fvons 11356
300 Driven | Inverted None 19697 5100 Open Thverted Nono 10548
300 Driven | Inverted Evenx* 27889 5100 Open Inverted Evenr 57740
300 Open True None 36081
300 Open True Evenr 44273 4800 Driven True None 188
300 Open Inverted None 52465 1800 Driven True Fvens 3330
300 Open Inverted FEven* 60657 4800 Driven | Inverted None 16572
4800 Driven| Inverted Evenx 24764
600 Driven True None 1646 1800 Open True Nono 32956
600 Driven True Evenx* 9838 1800 Open True Fvons 111483
600 Driven | Inverted None 18030 1800 Open Thverted Nono 19340
600 Driven | Inverted Evenx* 26222 1800 Open Tnverted Fvons 57532
600 Open i Lo chall 9600 baud may be unreliable with 4MHz clock
600 Open True Event 42606 9600 Driven True None 84
600 Open Inverted None 50798 9600 Driven True Evenr 3276
600 Open Inverted Event 58990 9600 Driven | Inverted None 16468
9600 Driven | Inverted Evens= 24660
1200 Driven True None 813 9600 Open True Nono 30859
1200 Driven True Evensx 9005 9600 Open True Fvens 11044
1200 Driven | Inverted None 17197 9600 Open Inverted None 19236
1200 Driven| Inverted Evens= 25389 9600 Open Thverted Fvens 57198
1200 Open e N 38581 baud rates below require SMHz clock or faster
1200 Open True Even* 41773 14400 Driven True None 49
1200 Open Inverted None 49965 14400 | Driven True Evonr 3241
1200 Open Inverted Evensx 58157




33600 Open True Evensx 40970
33600 Open Inverted None 49162
33600 Open Inverted Even 57354
baud rates below require 20MHz clock or faster
38400 | Driven True None 6
38400 | Driven True Evenx 8198
38400 | Driven| Inverted None 16390
38400 | Driven| Inverted Evenx 24582
38400 Open True None 32774
38400 Open True Evensx 40966
38400 Open Inverted None 49158
38400 Open Inverted Even 57350

14400 | Driven| Inverted None 16433
14400 | Driven| Inverted Evens= 24625
14400 Open True None 32817
14400 Open True Evensx 41009
14400 Open Inverted None 49201
14400 Open Inverted Evensx 57393
baud rates below require 10MHz clock or faster
19200 | Driven True None 52
19200 [ Driven True Evens= 8224
19200 | Driven| Inverted None 16416
19200 | Driven| Inverted Evenx 24608
19200 Open True None 32800
19200 Open True Evensx 40992
19200 Open Inverted None 49184
19200 Open Inverted Evensx 57376
baud rates below require 16MHz clock or faster
28800 | Driven True None 15
28800 | Driven True Evenx 8207
28800 | Driven| Inverted None 16399
28800 [ Driven| Inverted Even= 24591
28800 Open True None 32783
28800 Open True Evensx 40975
28800 Open Inverted None 49167
28800 Open Inverted Even 57359
33600 [ Driven True None 10
33600 [ Driven True Evenx 8202
33600 [ Driven| Inverted None 16394
33600 [ Driven| Inverted Evenx 24586
33600 Open True None 32778

*Parity is odd when DEFINE SERZ_ODD 1 is used.




Appendix B : Defines

DEFINE ADC_BITS

DEFINE ADC_CLOCK

DEFINE ADC_SAMPLEUS

DEFINE BUTTON_PAUSE

DEFINE CCP1_REG
DEFINE CCP1_BIT
DEFINE CCP2_REG
DEFINE CCP2_BIT
DEFINE CHAR_PACING

DEFINE DEBUG_REG
DEFINE DEBUG_BIT
DEFINE DEBUG_BAUD
DEFINE DEBUG_MODE

DEFINE DEBUG_PACING

DEFINE DEBUGIN_REG
DEFINE DEBUGIN_BIT
DEFINE DEBUGIN_MODE

50

10

PORTC

PORTC

1000

PORTB

2400

1000

PORTB

'Number of bits in ADCIN
result

'ADC clock source (rc =
3)

'ADC sampling time in
microseconds

'Button debounce delay in
ms

'Hpwm 1 pin port
'"Hpwm 1 pin bit
'"Hpwm 2 pin port
'"Hpwm 2 pin bit

'Serout character pacing
n us

'Debug pin port
'Debug pin bit
'Debug baud rate

'Debug mode: O = True, 1
= Inverted

'Debug character pacing
n us

'Debugin pin port
'Debugin pin bit

MNehtiocin made: 0 = True

DEFINE HPWMZ_TMR
DEFINE HPWM3_TMR
DEFINE HSER_BAUD
DEFINE HSER_CLROERR

DEFINE HSER_SPBRG
DEFINE HSER_RCSTA
DEFINE HSER_TXSTA
DEFINE HSER_EVEN

DEFINE HSER_ODD

DEFINE [2C_HOLD

DEFINE [2C_INTERNAL

DEFINE [2C_SCLOUT

DEFINE [2C_SLOW

DEFINE [2C_SDA

DEFINE [2C_SCL

2400

25
90h
20h

PORTA,0

PORTA,1

1 = Inverted

'Hpwm 2 timer select
'Hpwm 3 timer select
'Hser baud rate

'Hser  clear overflow

automatically

'Hser spbrg init

'Hser receive status init
'Hser transmit status init

'Use only if even parity
desired

'Use only if odd parity
desired

'Pause 12C transmission
while clock held low

'Use for internal EEPROM
on 16CExxx and
12CExxx

'Set  serial clock to
bipolar instead of open-—
collector

'Use for >8MHz OSC with
standard speed devices

'Data pin for 12C (12-bit
core only)

'Clack nin for 12C (192-hit



DEFINE LCD_DREG
DEFINE LCD_DBIT

DEFINE LCD_RSREG
DEFINE LCD_RSBIT
DEFINE LCD_EREG
DEFINE LCD_EBIT
DEFINE LCD_RWREG
DEFINE LCD_RWBIT
DEFINE LCD_BITS
DEFINE LCD_LINES

DEFINE LCD_COMMANDUS

DEFINE LCD_DATAUS
DEFINE LOADER_USED
DEFINE NO_CLRWDT

DEFINE ONINT_USED

DEFINE PULSIN_MAX

DEFINE OSC

PORTA

PORTA

PORTB

PORTE

2000

50

1000

core only)
'LCD data port

'LCD data starting bit O
or 4

'LCD register select port
'LCD register select bit
'LCD enable port

'LCD enable bit

'LCD read/write port
'LCD read/write bit

'LCD bus size 4 or 8
'Number lines on LCD

'Command delay time in
us

'Data delay time in us
'meloader Used

'Forces manual use of
CLRWDT

'Serves as
LOADER_USED for
versions fore 2.33

'"Maximum counts allowed
before pulsin times out

'Oscillator speed in MHz:
2ARK[RY 4 R 10 12 1A 20

DEFINE OSCCAL_1K

DEFINE OSCCAL_2K

DEFINE SERZ2_BITS

DEFINE SER2_ODD

DEFINE SHIFT_PAUSEUS

DEFINE USE_LFSR

DEFINE XINXLAT_OFF

DEFINE XOUTXLAT_OFF

50

24 25 32 33 40

‘Set OSCCAL for
PIC12C671/CE673

'Set OSCCAL for
PIC12C672/CE674

'Set number of data bits
for Serin2 and Serout?2

'Use odd parity instead of
even parity

'Slow down the Shiftin
and Shiftout clock

'Use 18Cxxx LFSR
instruction

'Don’ t translate Xin
commands to BS2 format

'Don’ t translate Xout
commands to BS2 format



ABS
ANDNOT
BANKO
BANK3
BANK6
BANK9
BANK12
BANKI15
BIN1
BIN4
BIN7
BIN10O
BIN13
BIN16
BRANCHL
CALL
CLEARWDT
COUNT
DEBUG
DEC1
DEC4

Appendix C : Reserved Words

ADCIN
ASM
BANK1
BANK4
BANKY7
BANK10
BANKI13
BANKA
BINZ2
BINS
BINS
BIN11
BIN14
BIT
BUTTON
CASE
CON
DATA
DEBUGIN
DEC2
DEC5

AND
AUXIO
BANK2
BANKS
BANKS
BANK11
BANK14
BIN
BIN3
BING6
BIN9
BIN12
BIN15
BRANCH
BYTE
CLEAR
COS
DCD
DEC
DEC3
DEFINE

DIG
DTMFOUT
ENABLE
ENDIF
FREQOUT
GOTO
HEX2
HEX5
HSERIN
[2ZCWRITE
IBINZ
IBINS
IBIN8
IBIN11
IBIN14
IDEC
IDEC3

IF

[HEX?Z2
IHEX5
INTERRUPT
[ISBIN1

DISABLE
EEPROM
END

EXT
GET
HEX
HEX3
HIGH
HSEROUT
IBIN
IBIN3
IBING
IBIN9
IBIN12
IBIN15
IDEC1
IDEC4
IHEX
IHEX3
INCLUDE
IS

ISBINZ

DIV32
ELSE
ENDASM
FOR
GOSUB
HEX1
HEX4
HPWM
[2CREAD
IBIN1
IBIN4
IBIN7
IBIN10
IBIN13
IBIN16
IDEC2
IDEC5
[HEX1
[HEX4
INPUT
ISBIN
ISBIN3



[SBIN4
[SBIN7
[SBIN10O
ISBIN13
ISBIN16
ISDEC2
ISDEC5
[SHEX2
ISHEX5
LET

LOOKDOWNZ2

LOW

MOD
NEXT

ON
OUTPUT
PAUSE
PEEKCODE
POLLIN
POLLRUN
PULSIN
PWM

ISBINS
ISBINS
ISBIN11
ISBIN14
ISDEC
ISDEC3
ISHEX
ISHEX3
LCDIN
LIBRARY
LOOKUP
MAX

NAP

NOT

OR

OWIN
PAUSEUS
POKE
POLLMODE
POLLWAIT
PULSOUT
RANDOM

ISBING
ISBIN9Y
ISBIN12
ISBIN15
ISDEC1
ISDEC4
ISHEX1
ISHEX4
LCDOUT
LOOKDOWN
LOOKUPZ2
MIN

NCD

OFF
ORNOT
OWOUT
PEEK
POKECODE
POLLOUT
POT

PUT
RCTIME

READ
REP
REV
SBIN1
SBIN4
SBIN7
SBIN10
SBIN13
SBIN16
SDECZ2
SDECS5
SERINZ
SHEX
SHEX3
SHIFTIN
SKIP
SQR
STR
SYSTEM
TOGGLE
USBOUT
WAITSTR

READCODE
RESUME
REVERSE
SBIN2
SBINS
SBINS
SBIN11
SBIN14
SDEC
SDEC3
SELECT
SEROUT
SHEX1
SHEX4
SHIFTOUT
SLEEP
STEP
SWAP
THEN
USBIN
VAR
WEND

REM
RETURN
SBIN
SBIN3
SBING
SBIN9
SBIN12
SBIN15
SDEC1
SDEC4
SERIN
SEROUT?Z
SHEX?Z
SHEX5
SIN
SOUND
STOP
SYMBOL
TO
USBINIT
WAIT
WHILE



WORD
XIN
XOUT

WRITE WRITECODE

XOR XORNOT

Appendix D :ASCII Table

ASCII Control Characters

Standard ASCII Character Set

Decimal|Hex|Display / Key| |Decimal|Hex|Display/Key| |Decimal|Hex|Display /Ke:
32 |20 Space 64 |40 @ 96 |60 :
33 21 ! 65 41 A 97 61 a
34 22 " 66 42 B 98 62 b
35 23 # 67 43 C 99 63 c
36 24 $ 68 44 D 100 | 64 d
37 25 % 69 45 E 101 | 65 e
38 26 & 70 46 F 102 | 66 f
39 27 ! 71 47 G 103 | 67 g
40 28 ( 72 48 H 104 | 68 h
41 29 ) 73 49 I 105 | 69 i

Decimal|Hex|ASCII Function Key
0 0 |NUL (null) Ctrl-@
1 1 [SOH (start of heading) Ctrl-A
2 2 [STX (start of text) Ctrl-B
3 3 |ETX (end of text) Ctr1-C
4 4 |EOT (end of transmission) [Ctrl-D
5 5 |ENQ (enquiry) Ctrl-E
6 6 |ACK (acknowledge) Ctrl-F
7 7 |BEL (bell) Ctrl-G
8 8 |BS (backspace) Ctrl-H
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Appendix E : Summary of Microchip Assembly Instruction Set

ADDLW
ADDWF
ANDLW
ANDWF
BCF
BSF
BTFSC
BTFSS
CALL
CLRF
CLRW
CLRWDT
COMF
DECF
DECFSZ
GOTO
INCF
INCFSZ

k
f,d
k
f,d
f,b
fb
f)b
fb
k
f

f,d
f.d
f.d
k

f.d
f,d

IORLW
IORWF
MOVF
MOVLW
MOVWF
NOP
RETFIE
RETLW
RETURN
RLF

RRF
SLEEP
SUBLW
SUBWF
SWAPF
XORLW
XORWF

b - bit address

d - destination; 0 =w, 1 =f

f - register file address

k - literal constant




Appendix F

Contact Information

Technical support and sales may be reached at:

microEngineering Labs, Inc.

Box 60039

Colorado Springs CO 80960

(719) 520-5323

(719) 520-1867 fax

http://www.melabs.com

email:support@melabs.com

PICmicro data sheets, CD-ROMs and literature may be obtained from:

Microchip Technology Inc.

2355 W. Chandler Blvd.

Chandler AZ 85224-6199

(602) 786-7200

(602) 899-9210 fax

http://www.microchip.com

email: literature@microchip.com

READ THE FOLLOWING TERMS AND CONDITIONS CAREFULLY
BEFORE OPENING THIS PACKAGE.

microEngineering Labs, Inc. ("the Company") is willing to license the enclosed
software to the purchaser of the software ("Licensee") only on the condition that
Licensee accepts all of the terms and conditions set forth below. By opening this sealed
package, Licensee is agreeing to

be bound by these terms and conditions.

Disclaimer of Liability

THE COMPANY DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING WITHOUT LIMITATION THE IMPLIED WARRANTY OF
FITNESS FOR A PARTICULAR PURPOSE AND THE IMPLIED WARRANTY
OF MERCHANTABILITY. IN NO EVENT SHALL THE COMPANY OR ITS
EMPLOYEES, AGENTS, SUPPLIERS OR CONTRACTORS BE LIABLE FOR
ANY INCIDENTAL, INDIRECT, SPECIAL OR CONSEQUENTIAL DAMAGES
ARISING OUT OF OR IN CONNECTION WITH LICENSE GRANTED

UNDER THIS AGREEMENT, INCLUDING WITHOUT LIMITATION, LOST
PROFITS, DOWNTIME, GOODWILL, DAMAGE TO OR REPLACEMENT OF
EQUIPMENT OR PROPERTY, OR ANY COSTS FOR RECOVERING,
REPROGRAMMING OR REPRODUCING ANY DATA USED WITH THE
COMPANY'S PRODUCTS.

Software License

In consideration of Licensee's payment of the license fee, which is part of the price
Licensee paid for this product, and Licensee's agreement to abide by the terms and
conditions on this page, the Company grants Licensee a nonexclusive right to use and
display the copy of the enclosed software on a single computer at a single location.
Licensee owns only the enclosed disk on which the software is recorded or fixed, and
the Company retains all right, title and ownership (including the copyright) to the
software recorded on the original disk copy and all subsequent copies of the software.
Licensee may not network the software or otherwise use it on more than one computer
terminal at the

same time. Copies may only be made for archival or backup purposes. The enclosed
software is licensed only to the Licensee and may not be transferred to anyone else, nor
may copies be given to anyone else. Any violation of the terms and conditions of this
software license shall result in the immediate termination of the license.

MicroCode Studio ICD

OVERVIEW

Micro Code Studio ICD(In Circuit Debugger)= PICBasic Pro X 2135 PC
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MicroCode Studio ICD & AF&%}9] dt=¢lojo] USART ¢ ZAlght} USART
5 74 Z 9 Microchip Hlo|HE &Rlsto]of Yt} o &5°] PICI6F628 =
PORTB.l1 & RX % PORTB.2 & TX & A}&3Yt} PICI6F877 2 PORTC.7 &
RX & PORTC.6 & TXE AFg-sh o}

ICD &= og7kA 9] 25 A¥Eg AU T A AdE s 295 4, 8,
10, 12, 16, 20, 24, 25, 32 33 Z12]al 40 MHz Y4t} 284 PIC Basic Pro 422
ZEAPANA 5 FEF Gostoof Utk UEER 4MHz 7} AHEHY
t} oS50 mlo|AE HAEZeV} 20 MHz = F&3thd ofge] T2

= W A Zol AdFTh

DEFINE OSC 20

gegk ooy Fuk dAo) Asfshd ICD =
MicroCode Studio Plus

MicroCode Studio Plus 2] ICD += t<9] PIC vlo|a 2 ZAEEE yHlo]x
= APy

16F627(A), 16F628(A), 16F73, 16F74, 16F76, 16F77, 16F870, 16F871,
16F873(A), 16F874(A), 16F876(A), 16F877(A), 18F242, 18F248, 18F252,
18F258, 18F442, 18F448, 18F452, 18F458, 18F1220, 18F1320, 18F2220,
18F2320, 18F4220, 18F4320, 18F6620, 18F6720*, 18F8620 ,18F8720*

* ICD = 64K EFolAMrt Ut 128K EF ZhselAl shEd
PICBASIC Pro ol ¥3}%¥ 3 'pbppic18.mac'S 2kt A4 3bo]oF g}

FASA gk

Reducing the ICD Code Overhead
ICD #5}elolut ICD A} F T2 WES o] oo T4
o 59 s wed z@Eyn. o F7b49 A= o
212} Micro Code Studio ¢ 412 7FsalAl Ut ICD &4 7] 9}
shalg AlEA s kel 553 WHel PIC Basic ¥H el Yol ¥
Utk 2 A% A% HEX 9ol 2717k AXA "U e as)e Ze A
Mol FRet AREAY] A I Arleuet BEUY. HAR FUHE = 3
1= 150 -200 EAE Utk oA ICD &Y ZE JUt 5 ol A=
gl YL ICD ¥E st 150 — 200 $=7F AFg=R AU o] ICD
Y 2= dYth F7= 8 uto]E9] HlolE a7 A& ™ Bank 0 ©]
Huth
el Aol vz ZE7F PIC BASIC ©l4 DISABLE DEBUG I}
ENABLE DEBUG A|A2HE Abgste] F7HE = AS Ao g A5y o
EE0] sortbas ZTE 1WA v}y o] Frbsiyt)
DISABLE DEBUG

FOR Index = 0 TO ArraySize - 1

RANDOM RandomValue
Array (Index) = RandomValue

NEXT Index
ENABLE DEBUG
o]& A 3} DISABLE DEBUG ¢} ENABLE DEBUG Alolofl= tiW 1 =7}
FoHx] gormm Hle Atoj=rp Zopduth, &3 FHom IR

Elm

e
Q%Nrﬁi—b

m

N, il



A ZF9] x]oll DISABLE DEBUG £ F+=#<%4tl. 12" ENABLE DEBUG ¢}
DISABLE DEBUG 7} &7 ICD & #Aojsl7] ¥3st= :rté %Ei A 7Y
T} o]AL Z 22 gdoA IE F71E ZdFUT 93 o] Wk o7
sortbas ¢ A YAEE w72 I}

' *** digable debug information ***

DISABLE DEBUG
DEFINE OSC 10

' constants
ArraySize CON 10
True CON 1

False CON 0

' variables

Array VAR WORD (ArraySize)
Index VAR BYTE
InnerIndex VAR BYTE
OuterIndex VAR BYTE
ListSorted VAR BYTE
RandomValue VAR WORD
TmpValue VAR WORD

ProgramStart:

' *** enable debug information for code block ***
ENABLE DEBUG
FOR Index = 0 TO ArraySize - 1
RANDOM RandomValue
Array (Index) = RandomValue
NEXT Index
DISABLE DEBUG
! *** debug information now disabled ***

' sort the array - simple bubble sort
ListSorted = False

OuterIndex = 0

WHILE NOT ListSorted AND (OuterIndex < ArraySize)
ListSorted = True

' check for exchange
FOR InnerIndex = 0 TO ArraySize - 2
Index = InnerIndex + 1
IF Array (InnerIndex) < Array(Index) THEN
TmpValue = Array (InnerIndex)

Array (InnerIndex) = Array (Index)
Array (Index) = TmpValue
ListSorted = False

ENDIF

NEXT InnerIndex
OuterIndex = OuterIndex + 1
WEND

' repeat forever
GOTO ProgramStart

o] oeA ICD += o#el7} %7|g H=w<h ICD 7F 53 AYYh
DISABLE DEBUG ¢} ENABLE DEBUG ¥ 73] xAjo]ad& 7)o slo]oF
ST} o] AL s RO A AAT £ UdEFYT

Increasing ICD Execution Speed

ICD Asolt} ICD AAAF =21 HES o gafo
W 53 SurE Ao I UTHASM sl S A et B
4 Aol A4 BLAAU). o] F7HHe ;e o1z
£ ]9k Micro Code Studio ¢ &4l& 7HsakAl Tt ICD €479k =+
shaS AEA A7) flske] S WEol PIC Basic ® 2] el
Yth ICD = 2778 4 Q1 PICBASIC ® @ o] AYHEE WA 5
PULSEIN ©]1} PAUSE # %2 PIC BASIC W& —% AbgEt e ZRAES
ICD A& AMESER] 284 GEA BAGle] 543 HE2 F3d

AQUth e B8 A9 2 oluzka 290 £/ dFUh ICD &

ok

off Mg T ox

o
Q‘L
o

0 X (M o ek

O



B}l Tinjo]xo] o Aol AAHI TAE PC 9 &Exo wel adE A
Yol F4%27 vE AYyth 0SC Fa45 £ stew o we £
E7F 7bs sk o] ARl Agol 29 10 3o WH A £xE Vg
T AdFyoh oymjeld TS AXEH 29 93| PICBasic 8|
Ay,
om 71 9-o PICBasic == 134 ICD ¢ 7HES 94 %}O AdYrt. o
=4 Ads Ay Ze itEe 3= ES9QYTh ICD & AR
HH g iR FiEe Vs JAslERE ZEE E:@%WD}. o] & A
3l7] 9lste] PICBasic ¢] DISABLE DEBUG £ ENABLE DEBUG A A]o] & A}
23}, d250] sortbas T2 1WA TS} o] Z=7}E )

DISABLE DEBUG
FOR Index = 0 TO ArraySize - 1
RANDOM RandomValue
Array (Index) = RandomValue
NEXT Index
ENABLE DEBUG

91¢] ool DISABLE DEBUG ¢} ENABLE DEBUG #|A]o] Alolelli= ¥ %)
F=7h 5o 7HA U Th

o] Fitg EFxVER FAYUT. ZEafe] AEE EFS wArid
ICD = Bl Z2AA 9 AlojAS thA] zZhEu ) o] W o= ICD Compile
o]t} ICD Compile and Program & ©]§3le] Z2AES & ) I=85 &
d 4= AdH5uUnk o &A% A2 Reducing the ICD Code Overhead & % ¢

g},

—

The ICD Toolbar

AA 7 EMA(CD) vl A4 ICD Rdo] 7hsd w S48 ¥ A=
g wtola w2 I EAA ] wEH .

ICD Compile

ICD #A3Y HELS MicroCode Studio A3 En} HED A3t 2o
oz FAFYTH Iy F7FHQl g JHUF W] zFow F

ZFEY . ICD A9 Y-E A} 3UdS EHel nlo]g g TR AA T2
Aty g2 WHoR F11 & FE2W xsHoz Aus T agwrt

Aol guHH AsHor 7lsHYth AAMEA S Using a Programmer
with MicroCode Studio & #3134t} ICD & ZZAEE |ICD Hidolrt
ICD 3t ejal Z=d) o]Fo AAd¥ = AS BAsteloF gyt

Note: AT HES FEW Ee o9 34 ojZAe HAY
g A 39S PICBasic AL e oAl ddst= As 438 Jurh A
& xHex A& MCU of Zza3bm ICD of ¢lste] E2ah]ct ICD
7} EAA F4skA] gyt ICD AMES HA] Fed compﬂe HES A}

g3

<l
©,
rlo
2
ﬁn
T
IS

ICD Compile and Program

ICD A3d ¥ EL MicroCode Studio #H3d Enf W EI} H3s] Fe
o s AT ey FHAQ O Jror e Asor F
7Bguth ICD A#dS b g & FEe AEAoR Mugr 20
S A ZFUTE ZAA3E A8 Using a Programmer with MicroCode Studio
2 FugY ICD & Z2AEZ |ICD #utdolt ICD @9 ea Z2
2% o] %o AZAEE S WAook 5“41?}.

NOTE : 3t HES F2WH EE 2249 3de Adgun oA #AF
3t #A 7US PICBasic #Aude el Zm s e #ds gy A
& «Hex 92 MCU o] Zza#ishe ICD o ¢)3ke] E2guch ICD
7V 22 FFSEEA] @5Uth ICD AFES 99X @¢ow compile and
Program M &S ARt

ICD Control

EI EHEHEI AEZ B|EL2 ICD A Run, Stop, Pause “1&] 1l Step &

7bestAl fhyth Run WES ZEsl7] ool ICD compile ©]4} ICD
compile and program o2 X ZAEEZ Wl glojol gt} ICD 7} ~EFE Y
W ICD o] 25 FA317] f18te] pause HES AFE3 dFUT HE
WHORE ICD & AlAsy] oldlel th EA M pause WEa ARE R
AU wHeF break point o TITFEW MicroCode Studio = A-52 o2
ICD & AA g4t

ICD Communications Port



Part : IEEIME vI

c

*JEEf A2 A=97F A7 ICD ¢ E}7 who] A
ZAEZ# < ICD A AEY XE 9ste ThsstEs . |

i+ PIC wlo]= idé%rﬂ St=9lo] USART & o] §3to] FAlgyh ICD
2 AFRE] Yete] st=golE AASE AAEE A Setting Up Your
Hardware = gttt

Y fo oft

ICD Animate

Jymo]E W Eo] Down *E]o|™ MicroCode Studio & X =13 2
FAE Yol E FUtt, 7 T2 2iQlo] 3lolgtolE HEAE &
G 454} ICD Exploer 7 oAl R ¥4, SFR, Memory, Eeprom ©] 7841
HeE AS 25 Ads5Yh

o o] E 7} Up AElo]™ MicroCode Studio & ZZ 1S ofudo]E 3}
A sy nh HY7] Zoly ICD g% o] WskelA] syt

' oinitialise the array with
foranrdom values for sorting
FOR Index = 0 TO Array3ice - 1

RAHDODM ERandomValue

Array(Index) = RandomValue
HEXT Index
ICD = B} tnpo]zo] o 4dgely HAAy S 2E PC o £icof upe} of

Udlo|E &57} T8 3 wu} 0SC #3945 %/ s=z o e &7}
7Fs s}, o] AFA ol A9 oL o]E BlEo] Down <% i% 10 3
o Wy 43 srg 71 3 & Aok dujeld 2¢ FAs &
g 3 3]9] PICBasic & o] gt}

e} ICD BARAS F AW Fod REL A4 FAEEN bs
sty AAE AL ICD & T4 s WHS A3k Reducing the ICD Code
Overhead ¢} Increasing the Speed of the ICD & %

ICD Breakpoint

A

A=t} MicroCode

e
< 3 &Yt} PicBasic WX
2 ZAES AQSY B

U ==

Breakpoint == oW f]X|o]E X213 A3

StudiolCD = i 7] Beo|a XlE A4
vt o = ua o]3 AdAo] stk Hee]
o3 ¥RIE HdAL st Helew AXME 7P thael ICD B
ol WES ZFEd . Bola ¥OEES FHisew tha BHiola BE

= T2 Ut o g Heela ¥RIES
AUtk F APFe] Aol 34 ol Fu
A2 P

The ICD Explorer

] Includes
3 Defines

- By LOADER_USED
E} asc

[ Constants
- B AnapSize
-~ B3 False
E} True
[ Wariables

o W Arrap

- 3 Index

- ¥ Irnerlndes

-~ ¥ ListSorted

- W Outerndesx

-~ ¥ Randomy alue
-~ ¥ TmpWalue

] Aliaz and Modifiers
] Svmnbols

D Labels

----- = ProgramStart

ICD 7} A3 ¥W ICD §A%L A5 o= gyt

A ool W Adue Wt FAYE AS JhestAl Sy

F71%s @l A 2=E)(SFR)¥I ®Le], EEPROM 7} 151 th. EEPROM

gk mpo] AR ZE Aol EEPROM °] Wig=o] = w A Y

: t%lolEi% AR, SALEIATE, vlole] £Hlo 2 F AU Y. EEPROM
Cll gko] o] FAFYTH

gol A7) Aol ICD = vlolaz AEZZ NH Wad

WEele] wE Y dolHE /AUt o2 AL§E Wash SFR ol F
o] ICD BAFol thgstel EAHULH WS} dA2E Wol thed e
EARIT vz 9e rlolazAEEYRE ol nEHx] g mE



tolH & FAIFU T EEPROM 2 o €JolA ICD ©f o]t H g 3o 9l
Sujgt ZAIEYh EEPROM & ¢j=312 wl$- =g]7] wiZe PICBASIC
Z 2ol EEPROM & AMg31# kol EEPROM 9] &S H2a7] 9
3te] ICD 7} =4 SFsEALS W¢e =47 FHUt (This is because
reading EEPROM can be quite slow, so if your PICBasic program does not use
EEPROM, there is little point in slowing down the ICD by dumping the contents
of EEPROM. )

Reset MCU

ICD ®A7%elAx ResetMCU & ZE3l¥ ICD & AXESY Aoz el
MCU & #Ags AU ol3le 392 gt dsyn. Wi 5571
s A 2=E(SFR)= Microchip Ate] Hlol®] FE A7 Z7|3}¥A] S5
SFR o] tlolf HAE°| HIE gor 273} ¥7] detd st= gAS o
ot AXEdo] gAlolE st=glo] Ale]E ICD & LRI A
BT Ay

Update All

ICD &-A7] oA "UpdateAll"S n}9-29] 022 mEo g FEslyH BE
dlolg W e]e} EEPROM & Hxd 4= 9l&uUth ICD oAl dolg v
o} EEPROM & {3 3l%s 3h7|uitol offymo]Xd MEe] thg fAld 3

S oFzk e B2 AU
Bank Optimisation

i volaRAESHE 593 we %o SR MR} besoz
ICD ofymjo] o] =gA &=t} MicroCode Studio &= cfyrlo]d WE
o} Down 17]o] 9w 55715 el A 2B (SFR)% AgAL WGRhe | a)
=2 W HHBE o] g ICD FAFeIA vh2 oeHe Felsto]
WA HHHE AT dEdnh o= EF FA9UL. B3 HAH)
Off duf =& wme 7k g gt

Clear EEPROM

ICD &4 oA EEProm ®< A

EEProm' 4% nl$-~ Q2% nEog Y3l EEProm 9 W& A=
(0) = A4 dH5YUTE EEPom o 2lo]Edl=AS RAM of glo]Edl=
And 2/ BAFUL. o|Ae Be EEProm & Wldd U@ tiulel s
05 gholE & Algte] oyt

State Indicators

gko] WalA ¥E AHE SAdow FAPUL ICD 7F AH#EE 1A
st 7t Aoz mAe Moz slo|go]lE Ut

Jefoll 4 ICD &A1} 'Clear

o

EEPROM ®¥1& 29 stAY WS g2y, w2 9e ~9xshd g
edgoz Byt oA ICD 7F "oy HX 2 FEHATE Boln
o] E7F AAg YT AHlo]EL= update all ©] H] &3} HodSwrt Ko
Ut} o3& HZE e

olgoli= ICD EA 7oA B2 I3k A . dvkstd 7Zh ofelo] ¢
A= Ao £2& 7M7) WiEdyth 2822 ICD $47|= EE 2 V)
35 AR&Ste] ofdlol7t EHAY FHAhEo] BolA FUT ICD 7t Al#E
o ool FAaHO 2Nt T 7|EE FEEE ool E
[47F G450 TAFHYLL

S T o)l YA7F WEtE s ofdels FagULh FAHAS

m ojeflelo] LR e WEE = dsHh

Breakpoints
Breakpoint &= oj® ¢ Xo]E Tzl 23S AHXFYt}. MicroCode
StudiolCD & o] Yt}. PicBasic W3
Bo £ AAsted B
ol ERIE HAS dste dleE AAXE 7MY tael ICD B
sl

ol W= X thl Bae]a wE
g e U o 47 neola ¥ES AAsAY Asshs Pl
gtk F BYFe] A%l 84 F9e Fejskw Helo|a EAES A
AIF A "y}

o
N
X

N
(1
021:‘14
e
£

ICD 7} &2}& ] PICBasic 22132 Heo|a XQE
Heola ¥JQEE YW ICD + 2] Aes FXstal Beeo]la X
ANE Ao 242 A4 w7t FAE U

ofymold WEol o LW (FAH) Beola EJEE whde)
1D = ool dg A5 ez sPeae2 wEU. 10D = 2E g
£ "2 Hv ICD 47 E fdUlolE gyt Step WMES F9shd 24
2helS Adetar Beolart A ZAFUG o WHOE Pause HES
oy Z2a Ao FAPUT Beola TAEE A upz TAEY
ok 2y ICD & AlFEhE oW Hyola ¥RIEE Moz gyt g
1Ae] BYola EJEFICD oA A A 5y Bdyola 22
of zras) A3 AA A= A WAAR JUd 2 d=
Aol Beela IJAEZE JdSWAYTE ICD = ZRa¥ HAyS GA )
gHdrh FARES T2 gEo] obguyr)

2 o= Holy AdAdduh

[e)

s rr

L2 N g2



Index VAR BYTE

22O gEgolol r g Hyold ¥olEE AAstoE EshA] EU T

Hlo]7 ¥9IEZ} DISABLE DEBUG £} ENABLE DEBUG X]A]o] Afo]oj
glon ICD &= ZZ 78] o] FEE EAF]X] gorZ Hajo]g E9]
E& 33X Fe/o

ENABLE DEBUG <} DISABLE DEBUG ol 3t ;‘}"‘“} A X += ICD Code
Overhead 7F4¢} Increasing the Speed of the ICD & a1ty t},

Breakpoint Properties

Hyola EJIE 5E4& BHyW Hyold Xo|EdA mhg-i QEXR
=984

ARG Sk HH TR ago] AAsteE I JHeEE AZET Ui
th. ICD & Edola IJNEE v wuir} 19~ & S7HAIYH. 4
59 #H= JHeEVE 10 e 2] A 10 HA He gkl A
AAFUY. = JHEES HEER 0 o/ i Zzafo] HAFYTh
'count again when break point reached' 7} H|Z ¥ w2 Qe A7} g o R g

A HeEs} ThA AR,

(i
o

See Also

ICD Editing

ICD 7} H2+atu) W= SFR, W|2e, EEPROM & AP a4 AdH5Yrh H23=
of MCU ¢ Wl ¥+E W L}L A w5 ZFEg AU ICD ¥4
7oA HG 7] Y3k %}t g3l 22 Fo] APUT. M2 @S
desta dE7|E FEU ME} AAgRS Este Y § ATFALE dest
Yok vlelye] A= % & ARERYY ol HFANE ARESHA] ko
10 42 A2 wheF 3y 27 8 =A dE 717 dEHES 4
A ZEZ WP

Hlo]E Alo]= WMo ©x] 8 H]EYF ALE Hut} d S5 $FFOF =

8
ol ER dAdd Wl JHahd "$oF T o H gy
String Data
ICD °lA EEPROM & *uw EEPROM 2
o] A o}aﬂnﬂ EEPROM XAEIE oj=g~2 Z3ht). AF
el BlS WolZ A9t} String Data' ¥S 28l EEPROM ¢ ¢

At ~EYS 7196 A871E QL.
W7bx MElxeko] glon] sEw HolE Hold njgs Qe WES F
SERUIERICh

Line Terminator

A7) 4 2l FB EAE AFHoz Ut dE shses

© 2 None, Null ($00), CR ($0D), LF ($0A), CR 3} LF ($0D0A), LF 3} CR

($0A0D). Y L T}

Auto Increment EEPROM Address

o] &Aﬂ o r~ESZ H]O]E} 1151 ;(}Eﬂo;,‘ \:]_0 7].‘—-‘6} EEPROM _?4;2]
2 AR, dEs ’\E]rE oj=# 27} $00 dull ‘hello'y HshH vh

2ELE o= $00+4 0] Chello’) + Aol(2EH F8 7]&)7t HUth

Auto Clear String Data

o] AL Te HolE ~EFS w2 gelF 7] $lsie] AT FE
Sl doly |y i AEH dHolHE Absom 2o dynh

An Example ICD Project

obmti g Fo MY dA ZRAEZS ICD & Abgste] Altes AY
AUt} Sortbas = Eo]&Ut} o 3&1%‘;8 ICDSamples &tiel Sl
Yt tae FEZES Al2~" Aldr) vle]ag AEZY st=dojrt A

gstrbar 78 .

Preparing the Source Program

Sort.bas 7} MicroCode Studio Z ¢} %o &3 OSC AAo] 4
3ol stojof YT YEER 4MHz JUtk. e U E Fu4E 5
" PICBasic =04 At eA#oly AA Aolsh= Ao TaFHT
o &E°] PICF628 & 10MHz A F2AZvhd v53 o] 2% %
7)ol AdAstolof .

DEFINE OSC 10

Aggt ey Fu HAAS A oW ICD & s3shA] gyt
S AsFEoA AT QY olE —r—ﬂr‘F } AA =2 st=golel A st
A o ICD = F&8HA f¥FH T

DEFINE LOADER USED 1

Compiling Your Program

o2 23S ICD Compile ©]1} ICD Compile and Program HES &
g3te] Hlrslojol FFurh o] WELS Wl ICD &yl ds54YTh ICD
Compile ¥} ICD Compile and Program YE-2> MicroCode Studio ™| <1<



Compile ¥} Compile and Program 3} Z-&uth 8y A=A F714<l ¢
W7 AR} F7Hg Yt ICD Compile & Hex 38 &=t} o] gL
Hio] g3 Wow g gaghtl ICD Compile and Program 2
Hex & whEojulH Aps2o=m Mest Z=a8mE o|gste] T2
2 sy Zzoagie AA wbde] #3lelE= Using a Programmer with
MicroCode Studio 22 gyt o] HESF shs o]&sto] WE=3E =
REAES st=Q qlof9p AdAgT dFHTH

Starting the ICD

ICD & Al#Fst7] ol deeh Ajgd 2 E7 A gghA] g13y). ICD ¢
Bl mlola 2 AEEZHE A43e Algld= XEE communications port
drop down box ol 4] A &gt} ICD &= st=4°] UART & W3k PIC m}o]
A2 AEZYe AP st=dolE ARt AAlg A2 Setting Up
Your Hardware & #3134t}

ICD control button = Run, Stop, Pause “L2]3l Step ©] J54YY. Run HE
S 29371 Hk=A] ICD Compile %=+ ICD Compile and Program ©.%
2RAEZ HEstojof =3l 7]elsteloF Ut ICD 7} A AEA g
o ghlnt Adstar W= step APst7] 9ste] Pause HES ©]-&sl]
ICD & WA & AdFHHh

o2 WHog ICD & AlFtelr] Aol pause HES down HX=2 3o}
23 A8 breakpoint & T4 MicroCode Studio & AHs4 S =2 ICD
E AAFYt} Animate HES down(t] & E)3H MicroCode Studio & X2
S ofyujo] E gt}

= 23 233 main editor window ol ZF Z213 glelo] slolg}
olE HEAS B AFUHh ICD BA7]= Al B WS, SFR, MR
78lal EEPROM & gHllE Yt} oyve]E wEC] up Uu
MicroCode Studio = X213 23S ofujo]E F}x] <51t} Main editor
window 3= ICD Explorer = UlolE XA &Yt}

ICD = Bl tupo]2e] QdeolE] A3 S2E PC o &Hioo] upg} of
YuolE &7t thE AYYth OSC F35 H4 ste= ¢ wE Hx7}
7Fegu . o] Al A5 iy Hlo]E M Eo] Down AU =3 10 3
o] ¥y A £r& 7IHE + dsYth ofymold 23S AAlstH %
3F %3] 9] PICBasic §#o] Aag Yt}

a2 ICD s xS 2 AAstd Tag B AAY 8557} Tk
gy AAEFAL ICD & 4438k WS A9 Reducing the ICD Code

Overhead ¢} Increasing the Speed of the ICD & Zra1& 1t}

Problems
oA Awediz sk ICD 7F sAskARE e wAlzE A7]WICD
Problems & ZxgtUch agix= siZ2E A o™ Mecanique © ¢183}9]

oF Ft.

ICD Serial Communications Overview

MicroCode Studio = ICD 7} &2t5d wol= Algld dlolgHE gAY
SAletes AS &Y Algd dHle]El= PICBasic ¢ HSERIN ™% -&
o] &3} ICD Serial In 9=9-oA4 Hyiytt, HSEROUT W&ol ¢jsle] K
A Agd dolg= AalE T ICD Serial Out 9%=$-2 E3lo] tjaxy o]
Yt} MicroCode Studio &= vlo]a 2 AEZY st=go]E 43| A)o]s}e]
ICD 715 A&3] FxgUr}t. USART 2 AArz oz MAAgsix ekshet=
ICD & Aoz Adggurt. oH Jax g= ICD Compile ©]t} ICD
Compile and Program ¥} W32 374 w2 g YT}, (Certain user defines are
therefore disabled during an ICD Compile or ICD Compile and Program and

include:)

HSER_BAUD 'baud rate
HSER_SPBRG 'spbrg init
HSER_RCSTA 'receive status init
HSER_TXSTA 'transmit status init
HSER_EVEN 'even parity
HSER_ODD 'odd parity

ICD += H|Ql 2o FAZ o] Jdopd st=9o] Algld Ho = a4
FH Yt} MicroCode Studio = WXutdo] JSu] o= FH A &5 th
o Agoll= ASF= gdolA st=9o] Algld Feol+= ICD ¢ AdqS
Az gy} 714 2% MicroCode Studio ICD £ H|Ql T2 HFo
A A& A THA HSERIN ¥ HSEROUT & A ¢gy o).

MicroCode Studio ICD = T]ZE PICBasic Al#]¥ dlo]E] i<l 8 Ho]E
HE, = e, 9 AF0E, BN1)oZ AFE S AU, o] o=
AREY T

DEFINE HSER SPBRG Value 'spbrg init

DEVICE HSER TXSTA Value 'transmit status init

o] e HEAS YA ZeAJYUY 2y T2 ICD A el A



'ICD Serial Settings...! & vh$-2 % HE Z23te] MicroCode
Studio ICD ol A€ AAl9 e & aﬁblu} ICD += t}&2] TCSTA
& AEEg 9lem o7 PICBasic ﬂ ﬂ“ Pyt

DEFINE HSER_RCSTA 90H 'receive status init

o] ICD & AF&&gu HSERIN ¥ HSEROUT & 74 ZQ7} g5
orgyth. ARt e® ICD = Aeoz APyt a2y mpx P 5=
=04 HSERIN ¥} HSEROUT ©] AFEHAtHd slit HEs=of2] 7] 2] define
o] Aot}
Example
o 7)o 7tetdk oS WU}l HSERIN & AMg3te] %S ¢lal HSEROUT
S ol g3ste] WYL wlo|A2 HAEEYE 20MHz 2 FEeiH FE=
O AZESo7F 22 Ho] geslow 7P
DEFINE LOADER USED 1
DEFINE OSC 20
CR CON 13
Char VAR BYTE
HSEROUT ["Program Starting...",CR]
ProgramStart:
HSERIN [Char]
HSEROUT ["Char = '", Char,"' is ASCII = ",DEC Char, CR]
GOTO ProgramStart
f1e] elAl= ICD elAt FAEd YT ey ARkl Haked Tea
g A TESHA] &Syt (5 ICD Compile =% ICD Commb mw
Program < AF&31%] 949kS ) ICD ¥4 %A 'ICD Serial Setting...'"S v}
G- 0 2% wEow Z¥ s MicroCode Studio & oS £ gl&Uth
HF T2 A HSERIN 3} HSEROUT & AR&3l7] st 9l A=
s FEd o] o e} o] FI T
DEFINE HSER TXSTA 24H ' add TXSTA value, high speed
DEFINE HSER SPBRG OAH ' add SPBRG value

DEFINE LOADER USED 1
DEFINE OSC 20

CR CON 13
Char VAR BYTE
HSEROUT ["Program Starting...",CR]

ProgramStart:
HSERIN [Char]
HSEROUT ["Char = '", Char,"' is ASCII = ",DEC Char, CR]
GOTO ProgramStart

ICD Serial In
ICD Serial In 91%$-= PICBasic HSERIN W&o Agld B# 3} S}
= S8tk

The ICD Serial In window = HSERIN #& Wi 245 o2 yEREU Tt ICD
a8 oA ICD Serial In.'S P92 QE2E HEOSR EQ}mICDSmm
AE=97F eEZHUY. @] BolZ dtal 7S 29 A2d HelH
7b &9 Judh A157] A= ICD oA mlolaw AEEe R HA5dE wvt
t} Blue o4 Grey & WZHEUT}

Al dolE Foll Alo] A= xS sy dEE] ME wAE
2EQe 23 H4d d4F AdYh

ICD Serial In Control

AEE WELS ICD &4 wlyret vled Wy
WAY, BAAZIAY, A "HESIAY e A
Z B9 9HFUTh Send message HES T2W o|tE e ~EHS 23}
of Edlav]d w¥Z ByWuUr) HSERIN W#o] Agdu] EdsnH vy
+ HSERIN ¥ =317] 98] AH-8H Ut Stop & F2W EWd~vA HIAE &
2] Ut Pause MES HAEEH F2S FA|SkH HSERIN o= g7 9
ol Ext e ¥ step < A FUY T

ICD Serial In Message Loop

The transmission buffer feeds a HSERIN instruction until the buffer is empty, at
which point transmission to HSERIN will stop. Rather than manually having to
send the message again, you can use the loop button to automatically re-
transmit. Looping is enabled when the button is in the down position.

HSERIN &2 541 Bigo] w3y} veA7] 714 dojd= wHus
H7F BIAE HSERIN 2 AA YT wijwd WAow HAXE UW
Wl Buhs FEZ WES ARESte] Alsdom A 4 HA gk

< BlE°] down 1AL W ZHsAE7E Hu

ICD Serial In History
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o wEA kA Bl HAIXE Q1 & B dFUTE thA] Eel &
87F gy 2HE 2 vt dJA A9E s 2EgE faxde] §
S| 2E8E X $-¢W ICD Serial In editor Y =04 v}~ QEZE HES
2]3} 3l 'Delete History Item'S =3 3}H Ut}
ICD Serial Out
ICD Serial Out ¥ =9+ PICBasic HSEROUT W& 0.2 HE Alg]d AHE &
28t FAIEAS &3 YTh ICD Serial 9% HSEROUT %‘% el
yd z2soz yehdyrch tE 3o g ICD g7 FolA nhgx 2B
z W ES ZY3lal 'ICD Serial Out.'S 23l Yt} ICD Serial Out 9=
= volARHEEHE FH F2E AlgY HolHE taxdgoelstn g
835 gdolE Zayth A gd Aol Z=HA 13, A SD)E AE
g ~EfO f—ﬁ Bl A gle] FHYoh Tk =% 10, FAF $A)
i CRLF & AH889 dH4yth

MicroCode Loader

Overview

PIC16F87x(A) ©} PIC18Fxxx(x) M€= mlo]a2 7AEZe: dmgo] L
e 7E glo] Al 2O wEee] golE Jhsst Ves AL Q)
SUth BE 2ogasts 2o zZe 719 AZEY 7} el mlol
AEZH o FodAA v ezt I=9 EEPROM HolE7l A8 71101
55 %3l nmlo]aEAEZH  #o]E Ytk MicroCode Loader
Application > FAFHAA AP = 223U}, o] F 4= AFEA
oAl ZZ 133 EEPROM 2] Write, Verify, Read 7} 713l gt}

The Bootloader Software

MicroCode Loader & A}£3}7] o]do KE=ZH Xz o] g7 D}O]El_i
AEZ T2 Hol A=A Felstolof Ut FEZYIL vlolA
AER 229 o lojof Algd AolEE &3 Al wlo ]iii’ﬂE
Zejo Zrayoe] 7hegun. FEZY *HEX 3de e nlola 27
EZgel Y Fugvh 4 Felstodor Y dEE
16F877_20.HEX + 20MHz = &%38l+ mlolA=EEY 3|26 Z=T19
HojoF gt} o]Z A kA ¥ o™ MicroCode Lader = E}lnlol a2 A E=
# e} FASS gls Ut AF8-A= MicroCode Loader Application ol 4] H}-5-
ZHolEE AEor <drz AT HLrvl 54Ut MicroCode
Loader = "] ¥r&oi3 @2 *HEX o] dFYrTh wlola= HEEY

of 97t FHHW (e gA) FEERUYs= TS A AAFY
th(dlE50 B fupo]zo] AREA = 431‘“/”) FERUE WAL
7] Al MicroCode Loader & Alol@dyt}. ey FEZE7 0 Wz
oje] oWl WHELE FAlskA] Eotw FERUE wxuen ShA glo]Ed
SES Adshy] AAgUY. FERY AZESo]= 256 9 = (18Fxxx HH}
o] 2ol 336 HE)o] =2 HEIE HAFFYTh Ur“ix] ol ARAE
Eo A= 2o avt ARRAF 2w F] o] gUth. EE EEPROM Hl o]
B R}t o]z HEEY A 2EHIF ARRAL JEJ‘%’H’H AHE 7V S
Yt} MicroCode Loader &= x| T 213 = 93} EEOROM dHlo|g <
o uk Write, Verify 1232 Read 7} 7FsgUth wlola 2 A EZe ] ID 94
7} configuration fuse i= MicroCode Loader oA #o3shA] 5t
Configuration Fuse &= E}7 mlo| A2 AEE R HFEZY AT EYO7} T &
g Ao sto]oF gt

Hardware Requirements

MicroCode Loader & E}7l mlo]aZAEZE o d=9¢|o] USART(Universal
Synchronous Asynchronous Receiver Transmitter)2} 52131t} PIC 16F87x
e vlo]a® AEEZ#E PORTC.7 o RX Z1g]al PORTC.6 o TX 7}
x5 o] 915 YTh MicroCode Loader & Agst#™ 7 H =o] RS-232
Algd T4 =dtolH 3= glojof fhyth BEo] 9 A Algd HYHE
7R Qo MAX232 & AM&3le] €7 RS-232 =iElolH 3|2E WES
AsUth olZle] A wlolam AEEFH S HFHE AlEE AJER A
A3sle] MicroCode Loader 7} FA13}= 2 &3 wbH <y}, ol 3 2E
R Y o
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Connecting a microcontroller to MicroCode Loader
with optional software reset. Courtesy Reynolds Electronics

Programming Requirements

FEZY AMXEY o= 256 91 =(18Fxxx tjHlo] 2= A 336 ¥ =)o) =2 13
Mre s AHgUch UmA mle]aRAEEY 2= o) xavt ALgAF 2
233 9ol futl Loader 7} Zaas wWwele 492 Aok
Loader 7} =73 Wk o] A5 HFstEE AHe de7h FEEet
mlolaRAEE YY) gLy FERY Al WA R HEs-so] WL
Yl ol2A sedw 4 Ao Zzad 9= AAAE A WE)E RER
FE=2 HZ3EF Yt MicroCode Loader & Al-g-slo] Eflnlo| A2 E
292 Z2addn 2209 YHde AL 4 o 9HE FEZYHI AF
Aoz v gy wref REREIE o] WHe AuiA| sHA gow FE
B2r AXEOE W Be7F FEd Ee vlolaRdEEYTE fA
Hujl A=A k5L T} (If the bootloader did not relocate these instructions,
the important 'jump to bootloader' would get overwritten and the bootloader

software would not start next time power was applied or the microcontroller was
reset. ) 12| AREA} TR olE fdto] AT Fart syt
oFint WAt ofge] dE HoFuth

PICBasic Pro, prior to version 2.33

DEFINE ONINT USED 1

PICBasic Pro, 2.33 and above
DEFINE LOADER USED 1

Assembler programs can use something like this:
ORG 0
GOTO StartOfProgram
ORG 5
StartOfProgram
; your program goes here

Supported Devices

MicroCode Loader &= t5-9] mlo]la = AEEE A AP h

16F870, 16F871, 16F873(A), 16F874(A), 16F876(A), 16F877(A), 18F242,
18F248, 18F252, 18F258, 18F442, 18F448, 18F452, 18F458, 18F1220,
18F1320, 18F2220, 18F2320, 18F4220, 18F4320, 18F6620, 18F6720,
18F8620 and 18F8720.

MicroCode Loader &= E}7l mlo]a 2 AEZ o] Zzaysh * HEX 3 o]
AsFH T

Devices running at 4 MHz Devices running at 20 MHz

16F870_04.hex 16F870_20.hex
16F871_04.hex 16F871_20.hex
16F873_04.hex 16F873_20.hex
16F874_04.hex 16F874_20.hex
16F876_04.hex 16F876_20.hex
16F877_04.hex 16F877_20.hex

16F873A 04 .hex
16F874A 04 .hex
16F876A 04.hex
16F877A 04 .hex

16F873A 20.hex
16F874A 20.hex
16F876A 20.hex
16F877A 20 .hex

18F242 04.hex 18F242 20.hex
18F248_04.hex 18F248 20.hex
18F252 04.hex 18F252 20.hex
18F258_04.hex 18F258 20.hex
18F442 04 .hex 18F442 20.hex
18F448 04 .hex 18F448 20.hex
18F452 04.hex 18F452 20.hex




18F458_04.hex 18F458 20.hex
18F1220 04 .hex 18F1220 20.hex
18F1320_04.hex 18F1320_20.hex
18F2220 04.hex 18F2220 20.hex
18F2320 04 .hex 18F2320_20.hex
18F4220 04 .hex 18F4220 20.hex
18F4320 04 .hex 18F4320 20.hex
18F6620 04 .hex 18F6620 20.hex
18F6720_04.hex 18F6720_20.hex
18F8620 04 .hex 18F8620_ 20.hex
18F8720 04.hex 18F8720 20.hex

Quick Start Guide

Using the MicroCode Loader is very easy. This quick start guide assumes you
already have a target microcontroller programmed with the necessary
bootloader software and that you have a suitable development board for the
target microcontroller. You will also need to make a slight modification to your
source code before using MicroCode Loader.

Using the Loader with MicroCode Studio Plus

e Connect a serial cable between your computer and development board.

Apply power to the board.

e From the ICD toolbar, select the serial port you will be using to
communicate with the development board.

e Ensure that the MicroCode Loader option is selected by using the drop
down selection box to the right of 'Compile and Program' or 'ICD
Compile and Program'’.

e Press either 'Compile and Program' or 'ICD Compile and Program'. At
this point, the MicroCode Loader application software may ask you to
reset the development board in order to establish communications

with the resident microcontroller bootloader. Press reset to establish
communications.

Using the Loader as a Stand Alone Application

e Connect a serial cable between your computer and development board.
Apply power to the board.

e  Start the MicroCode Loader application software.

e From the main toolbar, select the serial port you will be using to
communicate with the development board.

e Open the *.hex file you want to program into the target
microcontroller.

e Press the program button. At this point, the MicroCode Loader
application software may ask you to reset the development board
in order to establish communications with the resident
microcontroller

Loader Toolbar

Open Hex File

The open button loads a *.hex file ready for programming.

Program

The program button will program the loaded hex file code and EEPROM data
into the target microcontroller. When programming the target device, a
verification is normally done to ensure the integrity of the programmed user
code and EEPROM data. You can override this feature by un-checking either
Verify Code When Programming or Verify Data When Programming. You can
also optionally verify the complete *.hex file after programming by selecting the
Verify After Programming option.

Pressing the program button will normally program the currently loaded *.hex
file. However, you can load the latest version of the *.hex file immediately
before programming by checking Load File Before Programming option. You
can also set the loader to start running the user code immediately after
programming by checking the Run User Code After Programming option. When
programming the target device, both user code and EEPROM data are



programmed by default (recommended). However, you may want to just
program code or EEPROM data. To change the default configuration, use the
Program Code and Program Data options.

Should any problems arise when programming the target device, a dialog
window will be displayed giving additional details. If no problems are
encountered when programming the device, the status window will close at the
end of the write sequence.

Verify

The verify button will compare the currently loaded *.hex file code and
EEPROM data with the code and EEPROM data located on the target
microcontroller. When verifying the target device, both user code and EEPROM
data are verified by default. However, you may want to just verify code or
EEPROM data. To change the default configuration, use the Verify Code and
Verify Data options.

Should any problems arise when verifying the target device, a dialog window
will be displayed giving additional details. If no problems are encountered when
verifying the device, the status window will close at the end of the verification
sequence.

Read

The read button will read the current code and EEPROM data from the target
microcontroller.

Should any problems arise when reading the target device, a dialog window will
be displayed giving additional details. If no problems are encountered when
reading the device, the status window will close at the end of the read
sequence.

Erase

The erase button will erase all of the code memory on a PIC18Fxxx
microcontroller.

Loader Information

The loader information button displays the loader firmware version and the
name of the target microcontroller, for example PIC16F877.

Run User Code

The run user code button will cause the bootloader process to exit and then
start running the program loaded on the target microcontroller.

Loader Serial Port

The loader serial port drop down box allows you to select the com port used to
communicate with the target microcontroller.

See Also

Configuration Options

Loader Options

Loader options can be set by selecting the OPTIONS menu item, located on
the main menu bar.

Program Code

Optionally program user code when writing to the target microcontroller.
Uncheck this option to prevent user code from being programmed. The default
is ON.

Program Data

Optionally program EEPROM data when writing to the target microcontroller.
Uncheck this option to prevent EEPROM data from being programmed. The
default is ON.

Verify Code When Programming

Optionally verify a code write operation when programming. Uncheck this
option to prevent user code from being verified when programming. The default
is ON.

Verify Data When Programming

Optionally verify a data write operation when programming. Uncheck this option
to prevent user data from being verified when programming. The default is ON.
Verify Code

Optionally verify user code when verifying the loaded *.hex file. Uncheck this
option to prevent user code from being verified. The default is ON.

Verify Data

Optionally verify EEPROM data when verifying the loaded *.hex file. Uncheck
this option to prevent EEPROM data from being verified. The default is ON.
Verify After Programming

Performs an additional verification operation immediately after the target
microcontroller has been programmed. The default is OFF.

Run User Code After Programming

Exit the bootloader process immediately after programming and then start
running the target user code. The default is ON.

Load File Before Programming



Optionally load the latest version of the *.hex file immediately before
programming the target microcontroller. The default is OFF.

Baud Rate

Select the speed at which the computer communicates with the target
microcontroller. By default, the Auto Detect option is enabled. This feature
enables MicroCode Loader to determine the speed of the target microcontroller
and set the best communication speed for that device. If you select one of the
baud rates manually, it must match the baud rate of the loader software
programmed onto the target microcontroller. For devices running at less that
20MHz, this is 19200 baud. For devices running at 20MHz, you can select
either 19200 or 115200 baud.

See Also

The Main Toolbar



