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isis Export Bitmap @@

Use this dialogue form to export your design as a standard Windows bitmap. If you don't
check the Output To File option, the bitmap will be placed on the clipboard.

Scope: Resolution: Colours: Rotation:
‘e - 100 DPI % Mono. 4 ¥ Horizontal
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Output To File?
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Component: |LCD3T
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Generator Name: Yoltage [Volts): IU Ev
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Analogue Types
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File
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Digital Types
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e Pick Devlces
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Symbol name: |I
Library:
Type:
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< Module Port
< Device Pin
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isis Edit Pin

Pin Mame:
Default Pin Number: |1
Draw body? v
Draw name? v Rotate Pin Name?
Draw number? v Rotate Pin Number?
Electrical Type:
< PS - Passive < TS - Tristate
- |P - Input < PU - Pull-up
<~ 0P - Dutput <~ PD - Pull-down
<"~ 10 - Bidirectional < PP - Power Pin

I 1] ” Cancel |
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isis Make Device @@

Device Properties

General Properties:
Enter the name for the device and the component reference prefis.

Device Name: [

Reference Prefix:

Enter the name of any external module file that you want attached to the device when it is placed.

External Module: [

Active Component Properties:
Enter properties for component animation. Please refer to the Proteus YSkM SDK for more information.

Symbol Name Stem: I

—

Help E Next> LCancel
| | Il |l I

@I,b&oﬁ'om—s-l S
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isi5 Package Device

Pin Hidden | Common | Type A

No packages available for preview.

I Help

I | Assign Package(s) | I

Cancel

fB5 Pick Packages

Keywords: Results (1)

s> yb o iy anlsl—9-1 i

@3

[dios Device | Library

| Description

LCategory:
5l Categories|

Integrated Circuits

Type:
[&ll Tupes:
Through Hole

Sub-category:

DILOS Preview:

Match Whole Words? DILO8  PACKAGE 8 pin DILIC, 0.3in width

=ik oy aols—10-1 IS

\V

OK

|

LCancel
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5l Package Device

Packagings: IDILUB
v Default package? I Bdd ” Rename ” Delete “

No. Of Gates: |1

Pin Hidden | Common = Type A

1 Input 1

2 Input 2

3 Output 3

NC Pins: addfin ||
Swapable Pins:
v Use ARES Libraries | Help | | Assign Package(s) | | Cancel
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Real Time Annotation
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Real Time Snap

Wire auto Router

Search and Tag ...

Or Search and Tag ...

And Saerch and Tag ...
Property Assignment Tool ...
Global Annotator ...

ASCII Data Import ...

Bill of Materiels

Electrical Rule check ...
Netlist Compiler ...

Model Compiler...

Netlist to AREAS
Backannotate from AREAS

3l g (o0 A 3T W G W w slaisl s

Aol 4 ool 51 L s ConndlS (LUS pnw pLCD 55 9 WS (o0 ) 4250 90 5 laslinl gl b
WS oy wuado

SRS e [y 3l gl dasine 4y 35 o dlwg a:PrOpErtY Assignment Tools
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5is Property Assignment Tool

Shing: PROPERTY=VALUE

Help:
Standard Properties

Increment: |1

Lot [0 Object
—

Component REF.VaLUE, DEVICE, PINSWAP

Action Subeircuit REF. CIRCUIT

& i
/’_ ’;ss'g" Terminal NET, TYPE. SYMBOL
M Port NET, TYPE, SYMBOL

Rename
ZNchom Pin NAME, NUM, TYPE, SYMBOL
< Hide . . e
N Resize The current count value is designated by a '#' in String

Apply To:

% On Click

< Local Tagged
< Global Tagged
< Al Objects oK Cancel

Ol i Jloel 0y —12-1 i

DS o0 158 ooliiwl 590 yliwe 31 b4155 anes (sl ,:Bill of Materials
el (29,5 Joo sk Dl e 31 S 0,155

HTML >¢,5-1

ACCII >4,5-2

Compact CSV >4,5-3

Full CSV >4,5-4

g 5O § IS oo Sz g S | opiled Bt 511y 4l 4y 35 ol :Electical Rule Check
B (0 uwl.o.t ‘) S92 g0 6'@”95 , s 2929

$9) 3= SedS .0 35 0 41,8 o0lisw! 8590, doli W LeolS” Juo Gl sl :Model Compiler
S ol 092 g0 b Lol 51 (S waly (o0 45 09h (o0 0318 (Aoled ) 0yl 43935 ()
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Complile Model 33
Savein: |(=) MODELS ~| = @®efE-
: Name Size  Type Date Modified
L—"I) 12ceS1x.MDF 3KB MDF File 2002{04/19 10:37 ...
B"g’cﬁfn‘:;'l‘; @ 12ce67x.MDF 3KB MDF File 2004/01/07 03:46 ...
i @ ITFMOD.MDF 2KB MDF File 2005/02/03 12:17 ...
©,
Desktop
My Documents
59
My Computer
4
My Network
Places
File name: [ j Save I
Save as type: IModeI Files _:_] Cancel

ALl Jowo ol o py -13-1 JS

Design (g0 6-1-1-1

Pl g b Cond 51410 design (S g0

Edit design properties...
Edit sheet properties...
Edit design notes...

New sheet
Remove sheet
Goto sheet...
Zoom to child
Exit to parent
Root sheetl
Root sheet2
Root sheet

310 (o0 A )T W Gy 4 jlais | 4 s

:New sheet

2913095 (lyb wuilel (o0 g g Jb (Blyb B led jo wu I e SO 4935 (pl (6 Ay &
99 (yamt dtilgi 0.9 INPUL, OULPUL gl 4y 35 51 ooliiuw] b 45 & ygu0 o9 dudd ploxsl axiuo o]
S I8 bl axdo

SRS Az gl (9 )5 9 (5999 (640Kl

: Goto sheet

cO S o0 yly8 eoliiiw] 8590 Wlxhio (i 505 Bigw (S
: Zoom to child
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2O S (o0 5l B ooliwl 3590 b aSLi 15 4 9959 I
: Exit to parent

aﬁf‘so)bs oéM‘o)}oGLa‘sﬁ'YQémdg@jw ‘Sb.g

:graph sgw7-1-1-1

Pl ) ol Comd gl graph (S 90
Edit graph... ctrl+e

Add trace... ctrl+a
Simulate graph  space
Viewlog ctri+v
Exportdata

Resort est

1y L G5 31 S 332290 ol 5 oo 3 o S [y |5 55 il G155 ot sl
IS oy [y (Bl SIS go e SlS (ilils a5 b g oLl

:Add trace

- 0S eoliwl iy 35 ol 51 o sloged puy 9 (2955 9 59959 9 won LRI sl

Sl b o ol 4 4z g b1y 55 0590 (29,5 b (69959 b g wuilys (o add trace o y=iy yo Jlo
oS

Export graph
1355 (o0 )18 oolisial 3590 BILS 51 38,5 (29,5 sl

:source sgw 8-1-1-1
tCawl ) B Caomnd (51,10 SOUICE (ggom0
Add /remove source files...
Define code generation tools...

Setup external text editor...
Build all

B (o0 Tmo gy HlaiSl a1y 4y S vy Hlasl 4 b
:Add/remove source file
J=BNEW a4y 35 5l coliuiwl b ol Jallb o x50 39 (0 0oliiw] SOUNCE S (40,5 adlsl gl

J=basasgi bl ol jlplicode generation t0O0IS cuouwd ;o wuw g JusS 3,419 1y SOUNCE
. S wlsasl source

Yy
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i5is Add/Remove Source Code Files

-Source Code Filename

-Code Generation Tool
<MNONE> v
ﬂgw 17 _QK ! Qancel

9w (305 adlsl o iy -14-1 S

9SS 3,lg wb 1y ;i g oL SEIVICE NAME Caound 4o
lydolip 05 g aobiy yod 3b ygiwo Swsl SAVE COMMandgopen command cud s

55 Source Code Editor Configuration

Executable

EAPROGRA™TALABCEN~TAPROTEU~1ABINASRCEDIT.EXE

DDE Interface

Service name: ISHCED!T
Open command: I[open[‘ 1)
Save command:  |[save(]

:Setup external text editor
0 g5 (o0 5l yE ooliiwl 0590 (e Yl g il g QL] (gly 4y 35 oy
oS Ol 1) 995 a5 3 yge yRuiy g duilel o0 DFOWSE aiy 35 31 eolisew! b

L oS 3,19

oK

Cancel

Sy g ol 6y —15-1 JsCis

t el 3 sl 435 (61,10 debug s

Start/restart debugging  ctrl+f12

YY

:debug s¢w9-1-1-1
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Pause animation pause

Stop animation shift-break
Step over f10

Step into f11

Step out ctri+fl11
Step to ctrl+f10
Execute f12

Toggle breakpoint fo
Clear all breakpoint ctrl+f9
Reset popup windows

Reset persistent model data
Use remote debug monitor

Tile horizontally

Tile vertically

B (o0 T 1y 4l ¥ Wi )lasl 4

: Srart /restart debugging
Ol 6 Aliwg am 0iS (o0 51 Wit doli g Wil a5 (FlalaB b 08 9,500 b A (ol Hlue 5o

caaS el Iy aoliy bt a4y las (sl 2l wailgd (o0 9 w9 oUST o LS polio 1 uailys' (oo 4y 35
S Sl 4 35 (2l (59 2 0)kigd Wb aoliy dume sl (ol

aoli g b 4 b Jiuled 4 b o s 0 yxiy Start/restart debugging ! 51 e 45 g0 4o
4 pladl debug (sgio 5l ol (oo o 3l g b S (510 polio Giuled 4 bgsyo slo o yxiy b
A 45 Wigls (o0 0318 Gloled (o) Lo HgT o (sla 0ol AT wbly Alls A gi wsS Ll (yo g 5L
b pause cdls o Hlow g5lw

: Execute

oS Play b 1) slae auilyi' (o0 ai 35 ol g abwwg 4

: Toggled breakpoint

Lol LS )0 (5 30,8 alalli (6 alwg 4) ks wix b S (3959) 50 Gl Ll 1 b g (40,5 ol (6l
o O g 03! a0y 35 ] 31(

: Clear all breakpoint

- 9,90 5o Gl LIl 1) b bas plod ylgh (o0 435 (! (5 Ay @2

: Watch windows

A g o5 alidl> g v LS 50 09590 ol I (55l dud Guw 50 wiled (o0 0y ol 3 coliswl
- o ya 0 polio (o gl asliy b ks a4 500

by po 0y wusS wls! [y watch window 4 35 debug sgiw 31 (uw 9 s play 1 o focyl
g (50 3k

obe) 50 plob polio puloi g 1p ) alidl> la wy0l b g b LS 02y (0] 59y 2SS ey b
9 olil (g5lw s
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P10 95 i ofy 90 b WLS g Alidlo (glow ;o G LI (gl 2

I, add item (by address) au ;¥ wb aws ol 1) kil b Sld w ol wlwl p aadlgsy ,)51-1
09 (0 2B (gl e oy wlS ol

D3l a5l 0oy ol 50 g ge sl 435

S Ll Caomnd ol 311 ki 8 590 aladl> : MEMONY-

2910 (K 505 9 Sor0 4y (] alidl>

S sl [y o3 U Cannd (i 5o sNAME-

COS O ylg 1y S5 5 yg0 (ol Coomnd ! yo: AAreEss-

oS asiie [y Cowl (0T 53 45 (gl 0018 98 Cuomnd o] yo: data type-

S aslinn 1y 0318 s led (5 0935 Cuomnd (il yo: display format-

I, add items(by name) g a—s 35 o b oS Gl ;yLinol wlal 1, b OLS sz ,51-2

99 Lag 00g0d Slatil ) 515 0590 SLS oL wailgs' (o0 0y (nl 51 090 (o0 2B (sl 0y uels” o]
S 4= 35 0 ytmiy il 31 i 5 (sl S 0 g WatCh WINdOw (g ey yo 1) o) SolS o
oS ozl 1, done

system (s 10-1-1-1

bl o0 225 b 435 6h1s g (1)

System Info...
Text viewer
Set BOM Scripts ...
Set Enviorment ...
Set Paths ...
Set Property Definations ...
Set Text Editor ...
Set Animation Options ...
Set Simulator Option ...
Save Simulator Options ...

w2310 (o0 4 T Wy G m el

y sl (53w duis 4 bgs po loulisd Wilgi 0 4y 35 o] 31 ooliiwl b :Set Animation Option
109 (o0 by JSb 4y 35 ol (595 2 ST L add ploxil
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i5is Apimated Circuits Configuration

Simulation Speed Animation Options
Frames per Second: |E|.‘ Show Yoltage & Current on Probes? |v
Timestep per Frame:  {50m Show Logic State of Pins? v
Single Step Time: 50m Show Wire Voltage by Colour?
Show Wire Current with Arrows?
Yoltage/Current Ranges

Maximum Yoltage: |B SPICE Options
Current Threshold: I Tu

0K Cancel

ke (65w duds lanlis o2y —16-1 S

231 005yl 0y ol ilisen (gLd oo
S asiinn [y (65w dusid Cas g dilgl o0 ol o] yo :Simulate Speed

S asinn |y by g 5Ly diwld wuilei oo comnd ] 4o :VOtage/Current Option

] ) s 4935 6l,ls cuownd o ANIMation Options

ik Cuxmdg il g asly 59, 4w owl o9 cxd L :Show Logical State Of Pins?

Dgs g0 0010 s lod
0315 Ly Lood bgs yo Sy b L puew L9 4 35 (0l 098 Jled L :Show Wire Voltage By Color?

D9 (o
owlod Gd b 1 e 4y e 4 35 o0l o9 Jx8 b :Show Wire Current With Arrow?

Dgis g0 030

Tool Bars ks yI pf s1g52-1

4 phis GGl ol g5) 2 485 518 (glo a8y 5wl (oo (quyTwd BB a0y sla oyt ST 50 Il s
Drag and ),s 5 o, 5 (008 (o9, 4 0l oo bayl3l I (ol s oo oald 1) e 5 Jolato Slides
g Lol PTOTEUS ooty 4 o> a(Drop

Mode Selector Command, Orientation Lol ced aw 4 ISIS, Proteus iz ,o laylpl g

Lol oad ol )l 5590 50 Glp Slwdss i 50 AT Wil odd (Gut e

Command Toolbars olyguws g,y 4lg @

\ig



Proteus 158l ¢ 5 Jol Juad

Slygiws 4 oloiws lp il (6o g &l 0al @By Jiled amas YL 0 B8 i Dgo 4 a5 ola il
Sl ygisd (6l Hlad cpl 5o il o Dl jgws IRl g leie cou |y aiil oo File , Edit o ,5 54540

ESSBUCES

File / Print Command(cl>- LG ol giws)

5 oS oolaiwl (5)lss B ;0) il Jlei ol 50 g2 g0 slo 43S 5l aley o BB (seke 3l colaiul sl 4
e plil | g (28,5 Sy BB 50,55k (azen Jloe

O = S B
Display Command( il <l ygws)

2 el VIBW (s50e &y anzlye s ) 5500 Jlosl 5 (oS5 ailss oo 1l s 0l 5l eolizl L

g B PR QAT

Editing Command...( 9 & ygw0)

a S ladly e Bdit ggie 5l oolatwl gl ay o g Olakad Bd>, adly b, 18,5 S 50 Sy 51y
A eolazwl Il Jles ol calize sla

o LB EEEE R} P

Design Command...( >I,b ol )gws)

il oo S IRl g Gl Gasbo 5l g e gy o sSwglnl

Az Az BRERL BB

Mode Selector Toolbars cdl> Glxs! byl 4l @
all Gldee g wijlo 18 ioled dobo o dlsS 10 g Dljgiws bl jlai ol Caand (o oIl e o

Main Mode, ;5 (iow aw & 955 agi @ blnl Jlgs cnlanles (oo 7S 1) Glalng oy 9, 2 0ad

Lgd oo s Gadgets, 2D Graphics

il ool Had Glet BB ol e oo M eIl g o lasSS
Orientation Toolbar (s cus)gis y2 4zl 4lg o
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e |y Ll gz Wil oo g o)l onge w1y (6,15 Lo (59, 5 48,5 15 Ll oSl g 25z 5l e oyl
Qs

(Rotation) ;s ,>

(Mirror) sl

Editing Box g9 x> 3-1

asle bl 4 b bl asles Jles! i > x| olgsds asgly a5 s ol Sl el Ll a3l Slgs o
Spdy oo 1y dalate sbly; Lass ISIS a5 il
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Swles ZLa

o &S e glal wos Lal cye 9,5 aduie Lol anlsy assb = high lightl» el asiile;
o ool ol Overview oy 5o Ll ol i aS b gldhosle I8 7b o ) [PHERVEY /S

The Editing Window _gslp9 b Lol oyxn 4-1

Slocond 5oyt (ol a5 048 o 5L ISIS Lol o pmn.0sS o Sl a0 StArt g0 51 1, 1SISasile;
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o9 0 =i (Zoom in/Out) o led >89 lod & p1-4-1

Gl o algs a5 ail gl @ o5 b g an | )b S adlel oS wil Syse 4 amio gled S5 S
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Ao jld 0,08 51 FBuUs(Zoom Ny s S 2oy gl @

Doles ooliiwl oles S>g8 lp osily o FTods 51 @

Ao jled oS ILFB wds(Fit Document)z b oles fjousS poai 4 sl @
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DIGITAL
MIXED
FREQUENCY
TRANSFER
NOISE

—a DISTORTION
FOURIER
AUDIO

ke INTERACTIVE

CONFORMANCE
DC SWEEP
AC SWEEP

@) s

Olakad sl om0y —17-1 S

s

(Object Selector) Ll Skl 6-1
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Graphics And Text Styles 815 9 o Sy «Cuw11-1

Sy oo 5L Dyge 50 Mie ams i 1) 095 Siled zyb Wy 5l a5 68,5 eald 1) Sl ol ISIS
Jucl 335 b 31, o3 slo Effect %o 5 ine sleiss 5 (COlO Fills ) (S5, 55 sl 4ty 5 bghas
6ol lox dea b (B p S a5 aes (o) ol cnl )5 4 5 039 weT )08 Sl Il o5 e caled
Aok amsls Lasl o (Global ) IS & g0 a1y 7,k

SlS S S ol (Sen (oppf g Jlasl bl 5 Lo 5 Liledl 5 @iy ) ISIS o (SC31S Lsl plas
3l oas suzs graphical style

o — b SO e (ST IS S 0955 n g e S5 S B s S SHIS S S
(Line Style) L S slo (5325 5 Sloogas ol 5 0)ls (o0 ol ) 6500 5oz j2 500l

yob 4 el iy o S, (Fill Style) (o5 5 S 5 5, 5 cwls ((dashed , dotted , solid)
S > 2 Coped g 1o Gy ol 5 Wliny oz ) SIS o (o (glo Ssly 5 Loz (oled ailio
S o by i (S35 | el hrogs (5)lidg S S igd g0 abys TEXE Style (slisg
(Arial , Times Roman ask ) o cogs jalls glo Sy b Slio g ail oo )iy puewy  SSsS>
2yS oo 0 ) il S5y 5 Ly 5 Lo ST el

Local <, oé 5 o iy conz 2 loonw (2D graphic ) sam g0 315 pdas Ll sy ISiS o
S Jle ylgins aled wudatsi 1) T 095 olgsds @ Lo Wil oo o)l g Qi ls 1) 095 ol (e S ) Style
5 098 ca oolitul Joe wladas jo LOCAl & le sl atils Koo sl guw 5l gl (6,0l Wlgs o oo
iles (oo (loxe 1 askad ol

o0 Gy il S G0 Yeene SUD — Circuit bodies «ljlos 5 a9 b oo auile Lesl oo
Aril asls 1) 993 4 by e CUSIOMISEd  cogas cledats anly oo dasd Lol cplply sl oo pum
g oays alie job 4 Ll (Sam il Jg asil anils 5,0l o wiilys oo Sl lae 5 Jlie lgia

@ .,l0 g2 Ll o Global style s Sl g sisl (oo (lovg> 08 @ yamie Sew lyls Ludl yiioo
Se 5l B0 sk e cer p Sow S (e eolitul ) Jle s So Gl Jle lsie
ok SLS Sns es HI0 |y cans Spls o aSile; b 5 aylei oo 00lizl TERMINAL LABEL
gl o mJa;;;WIRE Sy 095

Object Selector Kol Lal cpl slp ol Sglite (o5 anid ( 2D) sam g0 SIS Losl 5,50 50
8 (S 3l 00 SISl (ST (o5 paz 5 88 (g Gl |y (gt BB (ST sl 51 (]
A e (S od0 S bl yols s e

L Slio aen b S wilys o LOCAI Style a5 ol cpl o 500,55 0 zilae sas0> slo Sy b ol jo

sl cuins |, Global Style sla 552
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o (S35l (Sn b el poged Jlbs ln e GleSm QUIs 5 IS 5 e sleSiw (ile Ll
il Wl (e ) Sy & sages sl S
a).ailes Dol 1) )b S5 & 90 Global Style s o (il b aS 098 (0 00ls ojll ol @
28 pdy asles abul xSs &g a0 Slaladl ) (Ked (0sS Plol 1) Ll S5 S5 aSl sl
L os5 job o oo opl ouled i o (gl ailbiuliS (sl Jroms 45 395 (oo 00l Lo ay ojl>l ol @
S dipler Salen 85,5 o 3 Qijddfjb Lol
(FiX).owles ol 1) Ll g Sladad an b can ioles o6 aiilys oo @
Component Luws 15 cpl )l 05,5 0,053 bl jo 1, o1 5 sbul (Gauas askd osS b3 b oleie &
@ 0gh oo I5,L ik 4 AllS i axkd ol aSle; (0,5 e plsl COmponent .. s graphic

S e 59 COmponents 5l Sslegsl ysb
2D graphic o= 9o (b «Cél 5~ 12-1

o Sl ) S e Slediawy pdy Goliiie Ggte g LleS 5 plgo 5 o auazg bslas b SIS glsil ISiS

sl o8l ayaz (gl WS Slalsd sloml gl aizman § b )b me s sly )15 ol 5l dwlys o ol
(el 5 g i 5 b oo 5 Slakad 1o )

S 90 L8l 5 gyl > 1-12-1

el oads (b (SIS g5 0 ()8 Gl lp p5 e

(Toplacealing) : ks g la5 > gl ©
S ol 1, Line -,sSoTMode Selector sl lg -1
51 00,5 mewy Sew ol b b3 wales o a5 |, ( Graphics style ) jlalgsds K815 S -2
ke ol Object Selector
S S e b3 s 905 ln -3

Ales SIS %Méi)ob6%|mdgdlﬁ—4

(Toplace a box ) aws S5 4105 > gl ®
S bt 1, box +,s,T Mode Selector |15l g -1
DS Ol ) 898 maw S T b > aunlgs o a5 1, olgads 31,5 S -2

b bl i Vb o 4dsS walys (o aS W p ailas ) o> -3
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( To place a graphics text ) Suél 5 ;oo 5105 > gly @
S ol 1 text 0T Mode Selector |5l g 51-1
DS ol 1 slgds  S31,E S -2
Sgs ools Hlis z,b 0 dudlys o aS ek o] cite Slpx eudais cye ROtAtION , MIrTOr olesSoT 51 -3
A5les solauwl
oy aules SIS o g ad, ailis aib LT Xt Co g (ol Cond ainlgs oo a5 amio | gl axb 0 -4
A aslys ools Las Edit 2D Graphics text gl o gl
20 ploil g3l 550 j0 1y 0 é 5 TOXESIZE (il Slelats (rizmen 5 00gai o o2 yo |y olysdo (20 -5
5 s B raie e 6,081 5l ST 5 wsles SIS, OK L eols JLzs |, ENTER e 6,381 ey -6
Auiled eoliiwlaig, (yoges CANCEl g ESC wls

(To place a symbol ) Juow S5 5))05 > gl @
S bl 1, symbol 50T Mode Selector )5l lss 51 -1
sgge bxil o ylislgsds Jaaw ST .08 Sl Object Selector i o ,lill> g | olgsds Joows -2
« 1, symbol library 5 aslg oo bl o P Lad byl p oo abolsS 51, T wb ol 0g
9l 50 ples
DS ool wilgs o pgy) O ,9e ,0 ROtALION , Mirror o071 51-3
ly ogle alS 51 ailed e SGIS 09 ool iled e wilym o a5 alng oty 5l sl 4l o -4
8 el 5o Jeew wgle 0llST (g3l by 5l am 0o oo STho 1y Jeews ails (so ag)ls a5 0k

S8

( Editing 2D graphic) os g0 sls 31,5 il pg2-12-1

e e 9SS Sl b T bl s | Galng Jene gy b ogd s ) (sm 93 SIS Lisl s
D505 1 pmgle 810 28 > 050 ) il g9, SS

Graphics style ) oo cov sl o,5bxe an> o 2D graphic text > a4 som g0 G135 Lal ann
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WA Tk 0 E9,513-1

51 ooll (gl ) olo walgs lad |y JB Ad axmin Sy oS alys SL | axio slsNew Design gws

(08 Jlas! b st 5l 1, NEW oL, 1531 6 5 sle Template
Save Design jgiws b wlys o pb oply <85 anly> 09> 4 |, UNTITLED.DSN ot >,Lb LG
Load yws 5l asly oo &y cal 55 S bl waz sl L 1) sz 5k wslssn wls 805 Sse

oiles 5ls 1y asar b Al LG Kbl s o wuiles ssln) Design

Loading a Design & Jo (s 105 5b14-1

23,5 6,855k 5 by a5l (S il e sk SO
ISIS <my —design > &40 4 DOS Dl 51 -
b ead > ISIS aSsle; Load Design jgiws s 5l eslazal b -
(Windows EXplorer) joamg Sogls o bl e SIS bl abiwg 40 -

b opss 1-14-1

Auiled 0,53 Save Design jgiws 5l esliiwl b auilys o |y oylis,b ISIS 5l 29,5 284e

Aile opd Ko pl b LB S ol flis,b aS aes o) o5l ) Save as jgs (4SS

Import / Export ol,guws 15-1

oo bl 1) gl sad Ol Lal les 51 (Section File ) ahis L1 o bl oo 5 EXPOIt jgins
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SIS §i 2,5 16-1

Q olis ol 511 anled eoliiul Ll (5o 5| Exit Sy 5l b awes asils 1, ISIS L 15 sealgse aSile;
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92

MPLAB 381 p j cui 1-2

I, (MPLAB v7.50 Install.exe bxul 5o S) 1 o7 oly>! BB o5l o5 ssime CD b e 5l

File Edit  ‘iew Favorites  Tools

Help

O Back -\_) l_ﬁ p Search H:‘ Folders v

File and Folder Tasks

Iﬂ Rename this fils

@ Maove this file

Copy this File

&3 Publish this file to the Web
() E-mail this file

¥ Delets this file

Other Places

I robat

My Documents
=3 Shared Documents
a My Compuker

H My Metwork Places

Details

address | C:\Documents and Settings)Administrator\DesktoplrobatiMP7s0

Dakal.cab
35,447 KB

4= | Installer For the Windows Inst...

D cnsive e
- Microsoft Corporation

i, e
O@ Installer For the Windows Inst,.,
- Microsoft Carparation

] mPLAB Taols v7 50.msi
e windows Installer Package
I r‘; 2,738 KB

mplabcert. brap
169« 187
Eitrnap Image

N33l P a0 2y —1-2 JSCis

Y4
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2, MPLAB Tools v7.50

MPIAB® Tools

MPLAB Tools ¥7.50

MPLAB® Tools 7 50 Installation

‘Welcome to the MPLAB® Tools Installation Pragram
Itis strongly recammended that you follow thess directions

1. Quit all applications befors instaling this product

2 Uninstall all previous MPLAE B.x versions.

3. Disable any anti-virus software running on the machine,

4. \When using the WEB Instal, uss the Browser Intsmet
Options ta Delete Files from the Intemet Temp Directony

< Back Mext > I Cancel

s doldl—2-2 S

029y o S dxio 4y NEXT aaS's (59, SLIS'L
SuS SLASNext (s, 0o, bl |, Taceept the ... 4%

4] MPLAB Tools v7.50

MPLAB® Tools

MPLAB Tools v7.50

License Agreement

Please read the following license agreement carefully @ MicrocHIP

INPORTANT. ad
YOU MUST ACCEPT THE TERME AND CONDITIONE OF THIZ LICENEE
AGREEMENT TO RECEIVE A LICENSE FOR THE ACCOMPANYING
SOFTWARE. TO ACCEPT THE TERMS OF THIS LICENSE, CLICK 1
ACCEFT” OR OFEM THIZ PACKAGE AND FROCEED WITH THE
DOWNLOAD OR INSTALL. [F YOU DO NOT ACCEPT THESE LICENSE
TERME, CLICK “I DO MOT ACCEPT,” OR DO NOT OPEN THIS PACKAGE,
DOWNLOAD, OR INSTALL THIE BOFTWARE.

MPLAB ™ IDE LICENSE

L
+ | accept the terms of the license agreement

| do not accent the terms of the licehse agresment

< Back Mews> | Cancel |

Wistat S~ € G [m

A58 o5 caly o ity =32 Y

f.
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A8 SISTNext g, ceas glsil 5 (SO bl ) as

A, MPLAB Tools v7.50

MPILAB® Tools

MPLAB Tools ¥7.50

Setup Type

Seeet e setup bpeto ol A3\ MicrocHIP

Pleass select a setup type

+ Complete
@ Al program features will be installed. [Requires the most disk space.]

" Custom

Select which program features you want installed. Recommended for
advanced users.

1104 By

s 0925 ol —4-2 S

S ST NEXE aaS's (55, bl 5l ae caaS Gl ) dab p cual e lss co 0,20y ol (o

-2, MPLAB Tools v7.50

MPILAB® Tools

MPLAB Tools ¥7.50

Choose Destination Location
Select folder where setup will install files

Setup will install MPLAB Toolz w7 50 in the tollowing folder.

Ta install to this folder, click Nest. Ta install b a different folder, click Browse and select
another folder.

C:\Program Files“Microchip Erowse...

" Destination Folder

<Back He> | Cancel |

&4 MPL b ! 11:04 &

R
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i Gl a5 090 4l Gl —5-2 sl

2 MPLAB Tools v7.50

MPIAB® Tools

MPLAB Tools ¥v7.50

Start Copying Files

Pevion aulings before copying (s @ MICROCHIP

Setup has enough information to start copying the program files. If you want to review or

change any seftings, click Back. |f pou are satisfied with the settings. click Mext ta begin
copying files

Current S ettings:

Destination Directory:
C:\Program FilestMicrochiph

Setup type selected: Complete
Components selected:
8 bit MCU s
16 bit MCLs
Procmd
PR 3Cmd
Wisual Procmd

IrstalShisld

< Back Mext > I Cancel

& MPLAB

381 oy i el i les —6-2 S

Y
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-4, MPLAB Tools v7.50

MPIAB® Tools

MPLAB Tools v7.50

Application Maestro License

ﬁ'\ MicrocHIP

MAESTRO™ JOFTWARE LICEN3IE AGREEMENT fad

TOU ARE PERMITTED TOQ ACCESS THE SOFTWARE AND
DOCUMENTATION ONLY IF ¥OU ACCEPT THE TERM3 AND
CONDITIONS OF MICROCHIP'S "NON-EXCLUIIVE LICENSE
LGREEMENT FOR MAESTRO™ SOFTWARE" (HEREAFTER, THE
"AGREEMENT"™) .

IF ¥YOU AGREE TO THE TERMS OF THE AGREEMENT, L]

& | accept the terms of the license agreement Print

| do not accept the terms of the license agreement

< Back Mext > I Cancel |

14 Start CEG [m & L,

NP e caly o il —T7-2 S

338 ST NEXE (g9 dmy al o 4y (28 gy 09 oo ST aslyy 4 by ye Sl (0,5 (o5

Al
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-4, MPLAB Tools v7.50

MPILAB® Tools

MPLAB Tools v7.50

Setup Status

@ MiCcRoCHIP

MPLAB Tools ¥7.50 is configuring your new soltware installation

Walidating install

Cancel

74 start N ] BN &L 110

s 59 2 B BB (50,5 (oS W, Liales -8-2 JSLs

by Slatie cem wlosl B w62y ol alasde b
<4, MPLAB Tools v7.50

MPIAB® Tools

MPLAB Tools v7.50

InstallS hield Wizard Complete

The InstaliShield Wizard has successhully installed MPLAE
Tools w750, Before you can use the program, you must restart
Vour computer,

% ‘Yes, | want to restart my computer now.
Mo, | will restart my computer later

Remove any disks from their drives, and then click Finish to
complete setup.

< Back Finish I Cance!

& wPLaB

£
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438 Ol b sl ool JolS dels s a5 wiS oo odlel 4 oo ooty ool ailie (gl 0, b Ll jo
DS S FINiSh asS's (g9, 045 REStAN winw coas oSS slp a5 0sS o pdlel Yes, I want. ..

:Picc-Lite 51381 p 3 Cuai2-2

aaliyy Uy o], gy e 45 el LLLalS 5 S el 5 iy ol S i s 1, PiCC-Lite

a5 is MPLAB

= 03l Gialed g JS8 illae (gl ooty oS o0 SIS Bl T s LB (59, Il sl ol s gy

W

Installing HI-TECH PICC-Lite

F’IGC Lite

A N S | COMPILER

This program will install
HI-TECH PICC-Lite version 9.50PL2.
Press Next to continue.

On-line help “ Next | Cancel

PICCLITE wais iy -10-2 i

DS SIS NexXt gg, coal aslol gl

POWEREN.IR
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Installing HI-TECH PICC-Lite

F’IGC Lite’|

A NS | COMPILER

*OU SHOULD CAREFULLY READ THE FOLLOWIMG BEFORE [NSTALLING 0OR USIMG THIS | I
SOFTWARE PACKAGE. IFYOU DO WOT ACCEPT THE TERMS AND COMDITIOMS BELOW v'OU ]
SHOULD IMMEDIATELY REMOVE THE ENTIRE PACKAGE FROM YOUR COMPUTER AWND DESIST i
FROM AMY USE OF SaID PACKAGE. USE OF THE SOFTwARE INDICATES YOUR ACCEPTANCE OF L
THESE CONDITIONS.

FREE\WARE SOFT'ARE LICENCE AGREEMENT 3

HI-TECH Software Pty Ltd, of 45 Colebard Street West, Acacia Ridge. QLD 4110 Australia, provides this
software package for use on the following terms and conditions:

Thiz zoftware package iz fully copyrighted by HI-TECH Software and remaing the property of HI-TECH
Saftware at all times,

oLl may:

1. Use the software package to create vour own software programs. Provided such programs do not
caontain any part of this software package other than extracts from any object libraries included, then these

|r | accept the terms of the licence agreement |

Onrline help ¢ Back | | Cancel ‘

Coly o5 oilgd —11-2 Ui

Installing HI-TECH PICC-Lite

PICC Lite”

AN S | C CcCoOmMPILER

Please select components to install. and choose the installation folder. then
click Next to complete the installation.

Components marked with *=* need to be downloaded from the HI-TECH
website.

=
¥ |ntegrate PICC-Lite with Microchip MPLAB

[ ™ HI-TIDE Integrated Development Environment

C:%Pragram FilestHI-TECH SoftwaresPICC-Liteh3.50

Space required: 19.4 B Space available: 411 MB

On-lite help < Back

Cancel

MPLAB sl Gz g,5u0 b PICC Lite 3,5 Sinlos - 12-2 J5Ci

s
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agp gim a5 4 antS QLS ales (oo 0yt Gl S I e cnl o eslitul s )9e (L)

Installing HI-TECH PICC-Lite

I:’ICCI |te

AN S | C PI1 LER

The below options allow you to customize wour installation.

Here you can choose the preferred language for error. warning and advisory
messages. For those that use the command line to compile, you may also
select for the executables to be added to ywour environment PATH.

Language to use for meszages
Enalish j [ Add to environment path
Oreline help

Cancel

i oyl sl — 13-2 s

Installing HI-TECH PICC-Lite

I:’IGC =1

AN S | cCoOmMPILEHR

Installing files and updating the registry

Copying file hexmate. exe ”~

Copwing file rm.exe

Copying file make exe

Copwing file MPLAB Config. exe
Creating folder dat

Copying file de_mzgs. b=t

HEEREEER
Ondine help | | Cancel

0055 5 W9y pmles — 14-2 IS

seilas Sizte (S oo plesl b

fv
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Installing HI-TECH PICC-Lite

PICC Lite

AN SI COMPILER
Congratulations! HI-TECH PICC-Lite version 9.50PL2 has been successfully
installed.

On-line help

s Jo 150 5ol - 152 S

ol Uy Jslsls MPLAB Lo 515 511 b el s il aSial cslys Lol odoms, Ll s aliyy oo Jl>
oS e 15 JS8 illas IS ol slr aeps Al ai 6,500 Slopats wyly S

@ Set Program Access and Defaults I@) visual Paradigm
% Windows Catalog | Proteus 6 Professional
Windows Update ) Narcis Anywhere
Accessories »| @ Microchp
adobe » IENRESEEES 4| @ sciaoor it |
ATI Hydravision » LAD
Games »
Bserver »
Macromedia >
‘ [ Microsoft Office >
@) Nokia »
Il @) Nokia Software Updater »
é e Q PrintMe Internet Printing »
Internet Explorer || @) Startup ¥
J i I Symantec Client Security 3
L & Adobe Bridge
@ ?é‘n'a”“’” Office Pow) 'i Adabe Help Center
S Adobe ImageReady C52
e Windows Media playd] . Adsbe Photashop C52
E [ Adobe Reader 6.0
@ Microsoft Office Worll @ Internet Explorer
= » msh
ygNem showTime Ess | o) ook Express
@ — . Remote Assistance
@ windows Media Player

Narcis Anywhere | 8 Windows Movie Maker

' Adobe ImageReady C5

# Adobe Photoshop C5

LSl & A dobe Photoshop Album starter Ediion 3.0

I LightScribe Direct Disc Labeling »
) Nero 7 Essentials »
i (@) Hide Folders P »

start e o 1330 o 5 (8,5 51,8 Joxo —16-2 JSCi

A
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S e ssalie MPLAB L Picc-Lite clodas sl olos g obxl onl 5l o

a MPLAB Tool suite support files Setup

Choosze Inztall Location

Choose the Folder in which ko install MPLAE Toal suite support
files,

Setup will install MPLAE Tool suite support files in the Following folder, Toinstall in a different
folder, click Browse and select another Folder, Click Install to start the installation,

Destination Folder

CHTSOFTIMPLAE boolsuites

Space required: 1,.9MB

Space available: 375.2MB

[ Install l [ Cancel ]

580 o5 i 4L s — 17-2 S

9y Aol (gl S as e |y ladan bl e 2L Destination Folder ,ol5 ;o o, ool jo

auS s Install

# MPLAB Tool suite support files Setup g|§|g|

Completing the MPLAB Tool suite
support files Setup Wizard

MPLAE Tool suite support files have been installed on vour
computer.,

Click Finish to close this installer,

Fun MPLAE IDE now?

[ Finish I [ Cancel

i o34 Ao —18-2 S

A4S s Finish s, oo plosl 4y cuas Jol o asiio (ol caalie b

4
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095 clabls ol oo a5 wms o )18 )l 5 LS o sy aslip b IDE lae o MPLAB 1331 6 5

s aiiles e Lyl oyl S araly e NBX gy b Sl 1531 65 ol mgys oS BLslS T s 1,

g ooliwl PIC S e ,5 pProgram

‘MPLAB I8l p ¢ Amel-3-2
el 00l JSid pwlal i i MPLAB S581 o5 IDE NEYEN
A aelss 0ol s T a5 gie lg a
52 project manager «,latw! ol Jlgs (5,8 i &ygmar a5 il e Q
G 3 Ol e 1y byl L5 (0 aalss ool grudgs Tom b, I3l lgs cnl) .ot Jles checksum
5,5 Jd e b Jd TOOIS (soie s 5l sl bl b 5 View

.w‘mux@by}adboﬁgég)‘)ﬁdzadfsﬂédué €]

ol o o g ol Lamee 40 l55 5 b Llg pl cardg g “

02100 (o0 Cal Jame (pl )0 Jlgi (0 Yo &S gie gl 0 4 I

aslyy e 1y oymty ol S e b s BB ol MUNLItlRd" flgie b ol pg BB aas oy o

S (6,108L g 00,5 0,33 15T algte ausl assls 1) 0y Cyan ad a5 o Gloj S 0,53

e Add New File to Project

e g0 Cewlg 10y B gl ol G oy cpl jo el oo 0old iuled iy JSG Bllas (gl oy

L gl 0, S g 00 ddlsl o 4 dsas b S SIS Save asSs B 50,50l 5l aw S
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a LCDmodified - MPLAB IDE v7.50

File Ecit View Project Debugger Programmer Tools Corfigurs Window Help

= L Lcomodified.mcp
= (23 source Files
H L
Version Cantrol | Find in Files |
2 My Doramert ‘ = Sk used Ch( 12)of Ghbytes (124
sevein [ My Dacumert 402 r =~ [nkt used Oh( Oof SOhbytes (0.0
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. ROM space
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Py videos
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ed E\dassbimodified-LCD-AnjidaniiLCDmodif

Fil
e name: [ | || | [D SUCCEEDED: Wed Jan 28 085115 2009

Save astype: | AllFiles 7] | [ Cancel ]
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MPLAB 1331 o 55 5l oslei—19-2 JsCi

¢ Open

B oz Sl el aimran S 5L wls e 43S cnl L) oad 0033 L3 a5 SOUNCE LB
Auylo 1, ShIft L Ctrl slauds™ 51 ool L 1, OPEN 0,20 0 Hlojods & ygus
e Close
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e Save

AaS 0 >3 095 ol Jxe joly BB adly oanS onll

e Save As

O
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w&_Uol_i)iio‘salslgl)J,tl.éo?,sly‘.gso}&)'lgsave AS o, 050 o el 43S ol Sl
"Encoding" Olo=e L amae Caned S oy pl )0 s o0 gy SISO 50 a5 jghailen iS00 3 Was
DS Ol Cendd cpl 51Ty BB 4y g o @NCOAING wlgs (oo 45 0 ls 3929

w LCDmodified - MPLAB IDE v7.50
File Edit ‘iew Project Debugger Programmer Tools Corfigure  Window Help

DS 4 mE | =M ?| [Release v|oi o [ B © | & @5 | Checksum: 0x188

M | CDmodified....

=] @ LCDmodified.mcp
(23 Source Files
)

Save As

Save i | 5 modiiedhLCD-Ariidari Yo ® e mE ﬂigg gl:w (( 1D )23;1 Eenihbmzs(( Dwgg.

used Oh{ Ojof 10hbwtes (

used Oh( Ojof 100hbytes ([

=5
sed Oh{ Oyof 4hhytes (0.0

used 1h( 1jof Thword (100.

used 135h( 309)of 800hwor

[ save | used Ch({ 12)of BOhbytes (

=] used Oh( 0jof 100h bytes

Save s ype: | All Source Files [* 6 hy* asm:* as:"inc;"s;" bas"scl) v [ Cancel | Lee used OR( Oof  dhbyies
lits used Th({ 1jof Thword {1~
Bymodifisd-LCD-AnjidaniiLCDmodit

Encoding DED: Wed Jan 26 06:51:15 2009

File name: [Untited \

PIC1AF3774 : bark 0 Ln1, Col 10 ING | WR

MPLAB ,1581 p 5 3l o3loi —20-2 JSis

e Save All

..L;Sksao).:éé S 59y Lo GL@‘JN).J Iy aewd 3L aS o, Kl g sla 05y PLA.';

e Open Workspace

50,550 5! J=B acdl s e oyl Workspace oG 8,556 1 |, Open Workspace o,
Dgd oo A o0 sla WOrkspace sl osa> Workspace

e Save Workspace

oy
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5 olsail 1, Configure>Setting ,51 adl .S o 0053 1 o, WOrkspace a3 ! bl
g 0,50 Ol Oy dmsawes el | WOTKSpace wlelss osly oo« WOrkspace s 4 o

A3 aalgs o 3 Workspace sbegsl

e Save Workspace As

JUEIUSY RN WRE P L Pl PR Workspace b ams o ojll Lo 0 g 09 0 5L SAVE AS o iy

DS 0 S o

e Close Workspace

Sl o8 G elotl alendas a g o e an S ol ol Ll 0 Workspace

20,5 36 Workspace

e Import

A a8lsl 0g5 059 |, hex BB SO L ol bl S slgie ausS ol ol b

e Export

DS Ay MPLAB laoe 40 095 059, ) hex b =Ty S5 Al = 43S ol ol b

e Print

39 (o0 3k LBl (Rl b ol 0y S Dl wlgtes 43S I b QLS Sdalng 02y Db

e plal | 353 5 p g Qla Sloplas a5 098 e ools o3l Lk 4

e Recent Files

oY
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S 8l i Cad ol o Wl o | oas 5L MPLAB Lass o 51 a5 Slbl 5l o
WS ol 1, Setting 4 55 Configure goie 5l b ioles cand opl 10 sualys o a5 Ll olows

DS s 1y oo ol il o WOrKspace s o

e Recent Workspaces

5 o oo e s 4035 ol olsesl b acdlys o 1y 3] sle Workspace 1 e

DS s | olaws ol asles o WOTKSpaAce o o .o ol |, Setting 55 Configure g

e Exit
555 oo 4w MPLAB walsy a5 ol b
2. Edit
e Undo
D9 oo ooliiul oads plaxil Jas 0,31 Gils 5L gl
e Redo
258 ge oolital UNO Joe S5 93 (sl
o Cut
abasl> 51 4 oty bl o lge Jli!
e Copy
abadl> )0 ouds bl o)lge 5l (S A
e Paste
A5 850 S 4y aladl> I Jlal
e Delete

oy bl o)lge 40,5 S

oY
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e Select all
e Find

Gl BB J31s p0 pe SO 05 oy
e Find Next

Find Jae o am 4 8,5 Iy

e Find in Files

(39290 L L ojgn s ,0) Ll Jols jo pie So (05 oy

¢ Replace
Bty
e Goto
Prototype i b « ol @i Sy 4 ol b Sy & (38,
e Advanced

g o S A ol e howd (sl g sla 4 S g5l
e Bookmarks

39S SU g gom g L8 Bookmark o 8, Bookmark <G olx! sl ol 43S g9l

» Bookmark

e Properties

AN
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3. View

¢ Project Window

yodar 1, VIEW>Project .o ul o5, 8,50 50 Sledbl 51 gl a5 osi 1.5 0,0 Project Window

..\....5;1..150):;;..‘ u.!‘ udu‘samjudm)ﬂljo 6‘)) u3L»...A

&g 0y 9 C abges slaas SYMDOIS s g e o o)lis Jlislo aw o1, LG  Files s

Ao oo Hlasl) L g e yss
e Output Window

=9y 050 30 SeMbl oy ol L5 ye ,0 .l e isles OULPUL 6 > View>Output sl b

1,15 5429 doli

S99 0,3y (pl 10 Wil (o inles 059, yo,5 BUIlD pla o a5 leley Build 5@
03,5 obml 3 s 0 a5 el Sledais el o ol jo sl eols inled sl plag b o)l

Y|
Project>Select Language Toolsuite

12 bl ) aene 3l olys o 1, BUIlD @loslass 4
Project>Build Options>Project

o Ol 0 g soliwl 039 4o gl VEISION S g [S1:Version Control s e
Dgds aodls imles VErsion J us 4 b o ledol

ools ylis w5 ! ,o Project>Find in Project File &lles a5 Find in Files s o

g (0

A.....ul) u,u).»...ué ‘_’L'LQ 0y U"‘)é 6)150 (_gl.ﬁww‘u&&@w‘ A_JL».LQ.C wl.w‘).:.

e MPLAB IDE Toolbars

N
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5 Sabiie sla,lpllg wsS o oolaiwl lais a5 slo)lnl g Slogas 4 a5 L MPLAB L.

=8 oLkl o 8 ()T @ bgye sledly; 4 ole il e slo uS-“ &gy am0 oo 1,8 (LS

REV-

13 g5 Sloogas

alss e L ay g 00,5 5l il aglys oo Jlnblss 555 09,5 S50 5 005 Sl Lo

YL 4o 5T wilgie MPLAB Laos )15 500 YU 0 1515 0,5 550 9 (50,8 S Lo
DS Gl b

5005 gals) S )15 MPLAB Lao 51 i1 sl oo ,lbls 03,5 5,0 5 oSS L @
Olblss

Sl a5 TG 55, 2 ) esle SSLAS ST S el s sl

1y J15blss 050 (sisedl Giales el b T Slgioms b asS SIS ol llles S5 (59, 2@
oSl

e Call Stack Window

4 by 9 Sle38 sl Stack ooy S (DSC L) ASPIC Jluzms Juw J S slajlnl (sl

o 0dls ol oyt ol jo oals Jlg>l 3 wiles w0gl adgie wilss (Dlel > j0 asl gl >l I iansS

Dgd

Sy plel call stack ;1 eolatul loj 1o oS (g5le e 45 35 0 4o

e Disassembly Listing Window

oy
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S 09 (o0 03l lolad waz glo iy jo bl 4y by je ool ol (slaaS asy 5l QI

Db oad pelas S 5l o le Breakpoint as” o el

g 00l Gisled 0y aligS o Sle wilis 68 4 Canl (S @m0 05 ol 2] Sledl

e EEPROM Window

aladl> gla ools aS Sy Ko ;2 (gl ol oo b an T ol Gl b as EEPROM 6,2 jo
sla |l upcode/osls Jlaws!Fa wledblog i  odls Linles EEPROM (sla osls wo,ls EEPROM

ools Wy aBgie oyl (B30, b aiS o yss EEPROM GlS jlade 285 .0igd (o0 00l Lioled ol ol

Dgs g0 Slwyigpm 95 jlade S Loy cpl 4o sad eols ioles

e File Register window

L g S e 0B old jlase 88y 000 oo Ginles |y ol deny S lo LS plod oyoey ()

B9 (oo Slw,igm 09> ke Q—.’.PT L Joax ol slo ools g ools aseiad Jojls
5! C)T slow a1y oy cpl (el 158l G G sl ll b olo JIKAT e o 50 VL (gl iaiSS

A8 solaiul Watch L SFR sl oy

o ol zala s slaes aes e lis | l580 cses Stack ol gixe Hardware Stack o,

Syl bl glaylnl 4 Sy

¢ | CD Pixel Window

LCD 9 oy u_)| 50 (o2 u..jl_: Ceand 40 l» SFRS) ail oo JL:LS LCD wllee ‘5.\35

U O g ol JL’S)..\.C LCD x_:L.Lo.c 6».99 (u;"’l‘" g_a)}.a;) LCD LgLQ: J.wiu GALAJ 09....4 = oals u,wLu
L (igel3) duts & a0 50 4 oSy s Jd LCD aldas a5 Jloj .aigds oo 00l Sioled (6 S5 di)

sy oo B AL 8) 0 7S5 0

e Locals Window

OA



MPLAB )1)5| ‘3)4 P9O J..a.%

s (local) (oo 059> (sl a5 1) 055 Slogil (sl yurite ailyny Lo B 0gs oo el 435 oyl
= JLA.C‘ (o)...c 9 C,BASIC A...vl.o) 05....: < 4......:3.1 Yla 6'4....4 6[& L)b) l; C\S @L@ 0)5)4 6‘).1 4..4; U"‘ u\.u.u.v

2O g

¢ Program Memory Window

a_ladl> ;‘ MO@AUL‘*‘" @L?Lu‘ LSLQ U")b)" 6‘;1 C\Al))J aladls> 005;.\.7:@ B ‘)Lku...d}a O)Dw u.)‘

g go 00l lis oy 1l o LQJT Wbl oad Jled g Oygle bl sla Il dlwgs 4ol >,

e Special Function Registers Window

R UL...» @Lz».:‘ ‘_;LQ u*’)‘%-‘ 6‘)—.’ ‘) (SFRS)uob L,>_:L,.l.,e.s: db ULJ ub}m 0y Q.g‘\

SFR cad o conl (Sew wais a8 5 IS5 )10l S (65, (S8 O jgea ools aladl> ols S ST 1SS
Wohlad gy i oIl s as T ole OlS s ol e 4y el S il At wile wgis oy
o prescaler Jie oo

normal o, > 5l sode La SFRS il gl e oo 00l Lioled o,y cpl jo a5 Sledol S

o Ty S S A4S Sl el iuled S8 (6 s Slows 0055 5,0 SFR o 1y 5wl file register

D9 oo Slusyygp b LS Hlade 3T L oymts (ol Slgiome wms

SFR )5 (>9,5/535y5 Sye slo s sl suls bl “Freeze Peripherals On Halt” [31:4:8G
u..\_Jo)f).. 6‘;1 U"‘"‘P &M‘P)Q Lol u); A.Q‘P )..\.».u O .\.:5....) L‘;N u;:l.w))a).’ 4.1.‘>).A t_i: L: WatCh OJJL».; Lw

09 (o3 Sloyion oy b sl am al>se 950 (loy B g 998 (oo oS5k TTEEZE alisy wyor oiie

e \Watch Window

51 i bt s 4sb sl o 50 1, (SYMDOI) asl s slasles sas o o3l Loy s 0,5ty (]

S alas sl g 02yl o (Dglite S A o) ey Djpa) Dgliie 5 4

e Memory Usage Gauge

AR
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‘) Cwld ools 9 A_Alj).g Ls‘)—’ oolaw! JL> g Jla.‘i 035):: ) )a&l? JL> 3o as 6‘ alasl> u‘)-:-" 0,y L)"‘
Sle 2 S eslinal ol ol (20 ke (sl 35 355 (sl Lo esies Jlail il (oo Lot eSS
Lgh adg wb elf sl ol bl b o,. 4 @*.COF

# LCDmodified - MPLAB IDE v7.50
File Edt View Project Debugaer Programmer Tools Macros Configure ‘Window Help

DEH| s mE | Shw? Jﬁ*ﬁﬂmbﬂl@\mJ Checksum: OxOced J om b
M E:\class5\modified-LCD-Anjidanildelay.c

M | CDmodified.mew [

Delay functions

See delay. h for details
= (1 Lcomodified.mep
2 [ Source Fies Make sure this code is compilad with full optimizarion! ||
i delay.c /
led.c nelude "delay.h"
L D) maine
(= [0 Header Files id Delaylls (unsigned char cnt)
delay.h
led.h £ XTAL_FREQ == ZMHZ
o i [
: Dgh,gck Fies RPN M hiemory Usage Gauge
- [0 Library Files | while |--en
[ Cther Files ndiz
£ HXTAL_FREQ p
(20 s | %2 Symbels | 3

[ 4 ]

E

} while (--cns Program Memory Data Memary
m ] Total: 8152 Total: 368

£

u...

Sy e aliblo Stglei—21-2 S

4. Project

e New

0 oy S ay S ol olssl b asS slxy) Workspace 3O N> 0fg G Aled e a3S ol

oty oo Lo 511 T e 5 - 03 ol 5 0ad 5L 035 slml sl

e Open

DS T 59, Jbd o3 o lsim 5 00,55k 1) Se2ge 05 o algine a3l bl

e Close
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L il oacis 0,053 059, lyass op 31 31000 o |, WOKSPace o o l> o35, jgms o

ugd s 979y oleyd al Sl sl 3 (T 0,58 Sl ale a3

Workspace S5 yiws ly o WOTKSPACE yiws (sline 4 059, <SG (i 00l asils a> g5

DS pladl 5 S

Edit>Workspace>Close

e Set Active Project

09..» <° asbld WOFkSpaCe 5o JLd 0)5)) U‘?"’” ula LS'L’U"‘ 0)5).' d.u)f u.!‘ ul.‘><.».:‘ Lu

e Quickbuild (filename)

s s MPASM Lo 5l sslina b ol & ool B Sy 0,8 BUIlD a3 ol 51 oolicesl &
Jloel B JLsd 035 b LLS )| a3 (nl 005 (o0 S50 (sl ouis JLail gen) 0395 o ibe @ 5L5

AL Jd wloyoey g oad 3L BB oy jo b el LB ol

S ot [, None ced 5« Quickbuild cdl> ol gl

e Clean

Lelsls sl oISl sloyls o NEX (sl sl wiile S oo S 1, Jlab 039, ,o Lol (sledsl6 plos

RGN PESE ARV build oh9y Sy aS Sloj lom

e Build All

a3 ol sl b L a5l LSS oo BUI oLl ples 0,5 LLalsT 00,8 Jeanl L1, 035

e oo JUb an Sl b SG GoSk Ly el Sl e

e Make

u..\_w JL:;S k_‘;‘)" VLY <° LJ"L"QU/J*M‘ cw‘ oo;).o...au ‘BUI|d ‘5‘)?‘ w).’>—‘ QLA) )l aS ‘) ‘51.'[.‘3 Lags

28l 00 3l b6 ol bt oo a5 o

A
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e Build Options

ool wl BUID wladais o, 2ty 511 45) (55lme Lol 5 Jleb 059 42 bogpo Dlaclais plonil 5 onalice

Ll 5Sao 435 ol sl eolaiul b (asS oo

e Save Project

Ajsao)pd ‘) Jlﬂ 0)3)4

e Save Project As

..\.»Sb.a)l.: Jl:s o595 6‘)‘3 ‘) Save As 0 iy

e Add Files to Project

S alolog Jlab o |y 2l wls oo 43S ol 5l eslanal

e Add New File to Project

0> 3l 09h so CwleSjo dam LB sly pl S o5l 0y S jo A S ol Gl 1o

D5 o0 5k wax LB Glp a0y SO g ol adlsl o5g, 4 b (0,5

e Remove Files from Project

o=l am 095 Lol po 51 151 .00sS Bds 095 Jled 059 5l udley o0 433l Gl L, LL

b}msod» o)jf)“‘aﬁdwo JJb‘s.?D -RCS WJ)S

e Set Lanquage Tool Locations

Y
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5 oo < sla TOOISUILE 51 cncd )] jo 45 595 o 5L (sl o gl ,olS 433 ol 5 oolanwl b

e Select Version Control System

DS (g S VEISION S it S5 51 ooliil (sl 1) 46 039, duilys oo 43S cpl b

5. Debugger

e Select Tool

ol 0o Sl NONE 435 (68 i &g oS Ol Il ol L1y olsy JKal 6l 1l SO
Al 00,5 al i (59, 1) b plaS Lol aS ool (Ss w09l (oo cdalin a5 lals ISl e

.o)la@@@w&l)o 3,lg0 o )

S oo 1y Ll el ool JWd 6l oleo)lhg S Gl baylnl ol glsil 51 (SO (284

e Clear Memory

ol adadls aiile 0,5 o B oolaiwl 550 059, 40 A5 Lol sla aladls glgil 51 SO L ples

A5 o b 1, Sleaass e L EEPROM wsls GPRS

Y
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6. Programmers

098 oo Sluiis Lo Microchip programmer .1 5l MPLAB o

Programmer Name Devices Programmed*
MPLAB PM3 Device Programmer** PIC MCUs, dsPIC DSCs

PRO MATE Il Device Programmer** |PIC MCUs, Memory devices, Keeloq
(Obsolete) devices

PICSTART Plus Development

Most PIC MCUs
Programmer

PICKit 1 or 2 Development
Selected PIC MCUs

Programmers
AN851 Quick Programmer PIC16F877A, PIC18F452
MPLAB ICD 2 In-Circuit Debugger PIC Flash MCUs, dsPIC Flash DSCs

ol o1, abg e slond aslgue MPLAB L (o Sy 9550 sla,lnl 5l cwd o gl

i MPLAB loal,

S diwd wyiws JolB proecmd.exe s pm3cmd.exe L 5lls,lpl ool leyd L sla o554

51, Ll ol ales el s s 15 VPrOCMA.eXe L o,k 51 ole s Las sl il ol 51 s asens

DS o auslgie “Programmer Utilities” o 9 asl p coas jomo

Olee 5 10 05b o ol b a S gl 4o g 0uS wlswll, Topic a5 Help g5
.dwiew Programmer
« MPLAB PM3
« PRO MATE II

¢ PICSTART Plus
e AN851 Quick Programmer

#¥
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 PICKit 2 Programmer

S Gl 1) 5 an 38 aslys o DEbUger cusygd 5 )0 (oisren
e« MPLAB ICD 2

7. Tools

e Data Monitor and Control Interface

Use this interface in support of various applications. See the separate help file
for this interface (Help>Topics, "Tools").

Iy Seliie 63,0, sla aslp o)y ool g o 5 olgie e b (sl o,ot a8 opl ol b
I, TOOIS e o5 j0 03,5 Sl |, TOPICS an 35 HElp (g 51 yin Sledbl gl asS o Sl

IRVEL IO

e MPLAB Macros

o WLl lae jo o1 I3l g5 5 00d o Jlad MPLAB L ;o 4,5k ;i eolitwl colils a5 ol b

Dgd

¢ RTOS Viewer

DS 5L 1 L e iy ol e cons euilnS

70
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# LCDmodified - MPLAB IDE v7.50

File Edit View Froject Debugger Programmer Tools Macros Configure Window Help

| D@ smE = H 2| [Release v @ © B @ |8 Checksum: 0188 || @ = ) o [
W | CDmadified.... [ |[O][%]

[ERES] M RT0S Viewer
) Micrium MicroClos-1I Name
Mote: The file "os_dbg.c" must be included in the praject. The file "os_cfg.h" must have the [#define ©5_DEBUG_E|

(=) Tasks

| DEBUG INFO MISSING

L Timers

~ Mutexes

- Semaphores

- Mailboxes
Message Quelies
Flag Groups

L Memary

- System

[ Files . Carfig Constants

= outpur [ DX]
PIC16FE774
+5 Start Sl |

MPLAB 33 5 3 oyloi -22-2 JSCi

e KeeLoq Plugin

4! gl S sl sl KeeLoq 1l g1y 1, SQTP Ll G ailys o a8 ol ol b

e |, PrOGrammer gloal, wis Program alews < sl 1, SQTP L6 Sy jshaz aagd

e Visual Initializer

J IV EE SN SRR INVESUVI L G| DY JURRWEL Y u_mo)l..\i.o Iy olsleas” a5 oyl glé;:.sll.gslly}w & yguas

SsS oylg 1, TOOIS &l jle g 00,5 bzl |, Topics Help 5l ws o

£5
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8. Macros
3,08 0959 39290 sy S 5l ooliiwl g )] 0,33 g dox 9,5k SO s Gl old 43S e opl o

e Record Macro:
00,55 sl |, Stop Recording a5 Sle; b alasd ! 5l oo plos! ldes a8 ol Gl 5l o
Dyl (o0 dad 9 )Sle S (laie 4 il
e Stop Recording:
o=l 95 e S bas 9,0 5l B B 0gd (oo eoliul a5 cnl 51 (55l Las L) ¢ Sl aBs5 (gl
el Jlad s a5
¢ Play Macro:
AJ@‘P‘ Iy oo lacs 4,5ke
e Open Macro:
A8 b AT ol b owiles oo 1) o0l 0,053 5 o lans ML a5 4 Sl
e Save Macro:
.ojﬁi‘;‘soooL&Lgl oMJa.,,bj;La o).:ﬁ-:) LS‘)?
¢ Exit Macro:

15 o )5 5,50 5
9. Configure
s o3l ioles Wl 00,8 Ol a5 olo ol sla Il g alws 40 4> g5 b gin (] (slo 4038 plod 1SS

Dgl

e Select Device

Lo cw g jo oolaiwl 090 ol auS GBSl U soliswl 8,90 sla,l 5l aley g0 438 cpl b

Db oo cew Leir ol I3l & a>¢5 L Debugger, Programmer, Language and design tools

e Configuration Bits

7Y
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I, (Configuration Dits) alowy cladas slo cos auly oo 0 yalls 0y 4o a3 ol ol b
o=l oleslass o, 5 aalys s Configuration word jlaie ;s ,a b (o cad 51 ol L) .owss s

cuisls walys 56 Programmer cllee ,s v 3 Debugger cllee o oo o laie

e External Memory

Q.:_:.gr.o.m.a_sli.xﬁ;SooLé;;wl(G?)l})@b&éb}\@l?@UJw@WQ}fgﬁlb

WS asiia o |y ile aladls leslaiul lade wdly oo

e |ID Memory

oS o e 30 1D alidls 31 a1, ke ax ;¥ ol bl b

e Settings

, 1, projects 3 workspace, debugger, program loading, hot keys (¢l 5,8 (i oledas

mowl)umﬂmlydwyowdl

10. window

e Close All

Dgd (oo du 5b slo 0 iy ples

e Cascade

b s BB OIS 02y o oy Jlsi a5 (6 y5b S oo 51,8 0olidl om (5, % @ b oy plas

e Tile Horizontally

amao o 88l Gliul, SO j0 den 4T (g ek WS o O e 1SS sl ojlail Ho 1) 5 sle oy pled

g Fit ioles

e Tile Vertically

ZA
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9.0 MASTER SYNCHRONOUS
SERIAL PORT (MSSP)
MODULE

The Master Synchronous Serial Port (MSSP) module is
a serial interface useful for communicating with other
peripheral or microcontroller devices. These peripheral
devices may be serial EEPROMSs. shift registers, dis-
play drivers, A/D converters, etc. The MSSP module
can operate in one of two modes:

« Serial Peripheral Interface (SPI)
« Inter-Integrated Circuit (12C)
Figure 9-1 shows a block diagram for the SPI mode,

while Figure 9-5 and Figure 9-9 show the block dia-
grams for the two different I2C modes of operation.

MSSP —1-0 Js.i

AY



o ol i)l Jad

MSSP-0b o8 JU g <593 1-4

S MSSP agan by 5 o g gt |, MSSP g Ko canh o 51 418,55 ) g

oo S Il 55 50 Ssy ol ot s Jliams 4 eIl Jos e taled ysalys ez, it by sl Uy sl

S

.SISTER 12-1: CONFIGURATION WORD

| [cpi]cpPo]pEBUG| — [WRT[CPD]| LVvP [BODEN [ CP1 | CP0O [ PWRTE | WDTE | FOSC1 | FOSCO | [Register: CONFIG

bit13
bit 13-12:
bit 5-4:

bit 11

bit 10:
bit 9:

bit 8:

bit 7

bit 6

bit 3:

bit 2:

bit 1-0

Note 1:

bito Address 2007h

CP1:CPO: Flash Program Memory Code Protection bits (2)
11 = Code protection off

10 = 1F00h to 1FFFh code protected (PIC16F877, 876)
10 = OF00h to OFFFh code protected (PIC16F874, 873)
01 = 1000h to 1FFFh code protected (PIC16F877, 876)
01 = 0800h to OFFFh code protected (PIC16F874, 873)
00 = 0000h to 1FFFh code protected (PIC16F877, 876)
o0 = 0000h to OFFFh code protected (PIC16F874, 873)

DEBUG: In-Circuit Debugger Mode
1 = In-Circuit Debugger disabled, RB6 and RB7 are general purpose /O pins.
o = In-Circuit Debugger enabled, RB6 and RB7 are dedicated to the debugger

Unimplemented: Read as ‘1’

WRT: Flash Program Memory Write Enable
1 = Unprotected program memory may be written to by EECON control
o = Unprotected program memory may not be written to by EECON control

CPD: Data EE Memory Code Protection
1 = Code protection off
o = Data EEPROM memory code protected

LVP: Low Voltage In-Circuit Serial Programming Enable bit
1 = RB3/PGM pin has PGM function, low voltage programming enabled
o = RB3 is digital IO, HV on MCLR must be used for programming

BODEN: Brown-out Reset Enable bit (1)
1 = BOR enabled
o = BOR disabled

PWRTE: Power-up Timer Enable bit (1
1 = PWRT disabled
o = PWRT enabled

WDTE: Watchdog Timer Enable bit
1 = WDT enabled
o = WDT disabled

FOSC1:FOSCO: Oscillator Selection bits
11 = RC oscillator
10 = HS oscillator
01 = XT oscillator
oo = LP oscillator

Enabling Brown-out Reset automatically enables Power-up Timer (PWRT), regardless of the value of bit PWRTE. Ensure the
Power-up Timer is enabled anytime Brown-out Reset is enabled.
All of the CP1:CP0O pairs have to be given the same value to enable the code protection scheme listed.
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Oscillator Selection bits FOSC1,FOSC0 -+ ¢
el ool 3550 55l Joo 5 g5 23S slp Sl ez L

RC Ml = 11 o

YU ouils3 HS jedlel = 10 e

Fo%eF 5 el XT jedlnl = 01 e
LP Dl = 00 e

Watchdog Timer Enable bit WDTEN ¥ s
OSS Ss (99,5 Jlub 1

0O e

ORSS Ko (9905 JUd e

3 RC il (ol Lt S (Shag 000 (o0 418 Jbb 50 5 Jled Sl 50 50 1) (LSS S

& 4=kl ol oo o am azr g L Cnd 3l 6500 (25 il e a e (o g ol

OFC2/CLKOUT 4 OFC1/CLKIN (s asb g0 celw oldl )LS 5l &g 40 > OFCL/CLKIN
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Power-up Timer Enable bit : PWRTE X s
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Brown-out Reset Enable bit BODEN F o
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I XTAL

~ 0OSC1 ‘

RFO)

internal
logic

1]

0SC2
rRsi I8

SLEEP
" PIC16F87X

c201)

XP Oscillator - 3-0 s

Rext
Internal

0OSC1
~ p—m= Clock

—

Cext PIC16F87X

Vss —

-]
Fosc/4

OSC2/CLKOUT

3 kQ < Rext < 100 kQ
Cext > 20pF

Recommended values:

RC Oscillator —4-0 Jsoi
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Global intrupt enable bit :GIE ¥ ¢ws

Al (oo Sl 5 Ay (5 oS JUed S (nl 05 (o0 Jb S rlans )3 (5l (5 i3y

REGISTER 2-3: INTCON REGISTER (ADDRESS OEh, 8Bh, 10Bh, 18Bh)

RW-0 RW-0 RW-0 RW-0 RWO0 RWO RW-0  R/MW-x
GIE |PEEE |TOIE |INTE |[RBIE |[TOIF INTF |RBIF | [R = Reac
bit7 bit0 W= Writa
U = Unim
read
- n= Value
bit 7: GIE: Global Interrupt Enable bit
1 = Enables all un-masked interrupts
0 = Disables all interrupts
bit 6.  PEIE: Peripheral Interrupt Enable bit
1 = Enables all un-masked peripheral interrupts
o = Disables all peripheral interrupts
bit 52  TOIE: TMRO Overflow Interrupt Enable bit
1 = Enables the TMRO interrupt
0 = Disables the TMRO interrupt
bit 4: INTE: RBU/INT External Interrupt Enable bit
1 = Enables the RBO/INT external interrupt
0 = Disables the RBO/INT external interrupt
bit 3: RBIE: RB Port Change Interrupt Enable bit
aidy (g S - 5-0 S
bit 2:  TOIF: TMRO Overflow Interrupt Flag bit
1 = TMRO register has overflowed (must be cleared in software)
0 = TMRO register did not overflow
bit 1:  INTF: RBO/INT External Interrupt Flag bit
1 = The RBO/INT external interrupt occurred (must be cleared in software)
0 = The RBO/INT external interrupt did not occur
bit 0 RBIF: RB Port Change Interrupt Flag bit
1 = At least one of the RB7:RB4 pins changed state (must be cleared in software)
0 = None of the RB7:RB4 pins have changed state

Pripheral intrupt enable bit :PEIE oo

Ligd (g0 JUad (ol flog (idgy B f (slo 4idg ples 1 e

g oo Jd e Sl bleg sl assg plos = 0O o

A4
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TMRO Overflow Interrupt Enable bit : TMROIE D Con
S g y0 otigd Jld . "TMRO" celss (6 o0 )lais o yu (5 adBy jlo Jlad

RBO/INT External Interrupt Enable bit :INTE ¥ oo
o o j0 okigd Jlud g >l (5 addy (5 oaisS Jlad o

RB port cheng intrupt enable bit :RBIE S o
29d oo Jud RB &g (agas s addy = 1 e

98 oo Jd e RB &gy (gns (o addy = 0 o

TMRO Overflow Interrupt Flag bit : TMROIF Y Ceo
el (5 005 )lads oy s Cdle s

Dl S aslp jo b g el 005 55w w loy SlS = 1 e

ROW COR U I NN PVRP ARV v PP S S TR PE P 0 o

RB port cheng intrupt flag bit :RBIF e
RB )5 (g (s iy codle oy

0O e

ﬂ

POWEREN.IR
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REGISTER 5-1: OPTION_REG REGISTER

R/W-1 R/W-1 R/W-1 R/W-1 RIW-1  RW-1  R/MW-1  R/W-1
RBPU | INTEDG | TOCS TOSE PSA PS2 PS1 PSO
bit 7 bit

bit 7: REPU
bit &: INTEDG
bit 5: TOCS: TMRO Clock Source Select bit

1 = Transition on TOCKI pin
0 = Internal instruction cycle clock (CLKOUT)

bit 4- TOSE: TMRO Source Edge Select bit
1 = Increment on high-to-low transition on TOCKI pin
0 = Increment on low-to-high transition on TOCKI pin

bit 3: PSA: Prescaler Assignment bit
1 = Prescaler is assigned to the WDT
0 = Prescaler is assigned to the Timer0 module

bit 2-0;: PS2:PS0: Prescaler Rate Select bits
Bit Value TMRO Rate WDT Rate

Q00 1:2 1:1
001 1:4 1:2
010 1:8 1-4
011 1:16 1:8
100 1:32 1:16
101 1:64 1:32
110 1:128 1:64
111 1:256 1:128

Option Register - 6-0 s
Option wliS5-4
= TMRO (a5 (55 slo con glgil ol ol (s Sl "OPUION™ wls = F 5

S (50 (S |y (F )y b

Prescaler Rate Select bits :PS2,PS0  .v-- =

N
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Bit Value TMRO Rate WDT Rate

000 1:-2 =9
001 1-4 1:52
010 1:8 1:4
011 1-16 1:8
100 1:32 1:16
101 1-64 1:32
110 1-128 1:64
113 1- 256 1:128

b

13 IS ludio Cap auw -7-0 S
WDT U s TMRO ,oul6

OlF 50 909y 99z ol 2l (0 PS jloolinal TMRO J 25 (6l (6,500 (b9, 9503 mulali (55 o5

Gt 3 b ISl ! 51 ool (gl a5 ol iyl ol (53 LB L ol 45 a5 (ol @SS ol i | )] sy

Aedlools 18 Canlio mhaw o 1) "PSA" s L Y

Prescaler Assignment bit :PSA Y oo
Lol 00ls s LS5 K @ 1, Prescaler = 1 o
223 o Cuws - TMRO - b 4 1, Prescaler = 0 e

TIMERO Source Edge select bit :TOSE ¥ oo
o yooli e (6 ad Sl con
.0&5) wbéu)o ‘)TOCKl 6“&[%. &9y U..J)sl = 1 e

oy Y s ad ;o |, TOCKT s by 55, ial38! 0 o

Interrupt Edge Select bit INTEDG EOW

o2 )13 SO ) Con () oils (o0 09b Jlad oaig, Vb (g A jo addy pil file oS S0 50
ol 428y ol b cl> (5 0uisS asie

PORTB Pull-up Enable bit RBPU N Co

¥
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REGISTER 2-4: PIE1 REGISTER (ADDRESS 8Ch)

RW-0 RWO RW-0 RWO RW-0O RWO RWO RWO
psPIE"|ADIE |RCIE |[TXIE |SSPIE |CCP1IE |TMR2IE | TMRIIE
bit7 bit0

bit7:  PSPIEY: Parallel Slave Port Read/Write Interrupt Enable bit
1 = Enables the PSP read/write interrupt
0 = Disables the PSP read/write interrupt

bit 62  ADIE: A/D Converter Interrupt Enable bit
1 = Enables the A/D converter interrupt
0 = Disables the A/D converter interrupt

bit 5 RCIE: USART Receive Interrupt Enable bit
1 = Enables the USART receive interrupt
0 = Disables the USART receive interrupt

bit 4: TXIE: USART Transmit Interrupt Enable bit
1 = Enables the USART transmit interrupt
0 = Disables the USART transmit interrupt

bit 3: SSPIE: Synchronous Serial Port Interrupt Enable bit
1 = Enables the S5P interrupt
0 = Disables the SSP interrupt

bit 22 CCP1IE: CCP1 Interrupt Enable bit

1 = Enables the CCP1 interrupt
0 = Disables the CCP1 interrupt

bit 1. TMR2IE: TMR2 to PR2 Match Interrupt Enable bit
1 = Enables the TMRZ2 to PR2 match interrupt
0 = Disables the TMRZ2 to PR2 match interrupt

bit 0:  TMRA1IE: TMR1 Overflow Interrupt Enable bit
1 = Enables the TMR1 overflow interrupt
0 = Disables the TMR 1 overflow interrupt

Note 1: PSPIE is reserved on 28-pin devices; always maintain this bit clear.

PIE1 Register -8-0 Jst&

PIE1 WS 6-4

Slasl ole b cp 5 oo 31 & 0 Sl (>,

Y
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A/D Converter Interrupt Enable bit :ADIE

6l s AID pglie 53,5 S 4 g3l s o2l 5 oolitil b iz 4 ST (6 oaisS Jys

o2 )1 G s o |y Pl S S ol 5l ool

CCP1 Interrupt Enable bit :CCP1IE

b G PWM L e 45wl o Capture Compare PWM aasee CCP > 0l 4o

WS oo 0l olgds

I Chogas 7-4

Program Memory | Data | eppom 10sit | ccp |t Ti
: I
DEVICE | pytes [ Single Word (gx':) Bytes) | " |AD (ch) | (PWM) | gp | Master | USART 8i16.bit |COmParators
Instructions Ic

PICIGFB73A| 72K | 4096 192 | 128 | 22| 5 2 |Yes| Yes | Yes | 2N 2
PICIGFB74A| 7.2K | 4096 192 | 128 | 33| 8 2 |Yes| Yes | Yes | on 2
PICI6FB76A | 143K | 8192 368 | 256 |22 5 2 |Yes| Yes | Yes | 2n 2
PIC16F877A 143K | 8192 368 | 296 |33| 8 2 [ves| ves | ves | 2n 2

Gliso g PIC ;5 PWM - 9-0 Jsis

el 1358 lge ol a5 calay (5 Sloogas g o)l 45 g8

s whide o Co AL el /odijless <o A STimer0

Gk 3l e Sl Jsb 50 a5 (san alde iy Sun AL el /o let 2o A TiMerl
b (oo Gl (2B Sl S Sl L

o 98l 098 sz (gt bide Lig Con A L esli [ od et con A sTIMeEr2

Do wlide

Capture, Compare, PWM Joo 4o

aibgl ONY ,0 pbles, op i o V2 L Capture =

1f
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adligh Yoo 53 o35ls5) o e s 17 L COmpare =

el G V- Q] Co9dg)y i PWM

SSP- plejes Jbyw sy @

ol 2w A LUSART/SCI o

FAIFY jo haid). )5 digh g ailes « Sl JyuS c Job s A b g ghlge sy @
(2l

(BOR) Brown-out e

O aly e a8 o VP ols S Jls Capture/Compare/PWM (CCP) ¢ o Jos 51 5 ,o
== A ols g Jls Capture/Compare/PWM Registerl (CCPR1) .l (LS ¢ cogas 4

|, CCP1 cllee CCPLCON s .o i)l 5 cul CCPRIH 4 i)l o5 <ol CCPRIL e

CCPx Mode | CCPy Mode Interaction
Capture Capture |Same TMR1 time-base
Capture Compare |The compare should be configured for the special event trigger, which clears TMR1
Compare Compare | The compare(s) should be configured for the special event trigger, which clears TMR1
PWM PWM The PWMs will have the same frequency and update rate (TMR2 interrupt)
PWM Capture |None
PWM Compare |None

INTERACTION OF TWO CCP MODULES - 10-0 st

f

A5 o0 S

POWEREN.IR

0




o ol i)l Jad

REGISTER 2-5: PIR1 REGISTER (ADDRESS 0Ch)

R/W-0

RW-0 R-0 R-0 RW-0 R/W-0 RW-0  RW-D

|psPIFM[ADIF  |RCIF [TXIF [SSPIF |CCP1IF | TMR2IF [ TMRIIF | [R = Readable bit

bit7

bit 7

bit &:

bit 5:

bit 4:

bit 7

bit 2:

bit 1:

bit 0:

Note 1:

bitD W = Writable bit
- n= Value at POR reset

PSPIF(: Parallel Slave Port Read/Write Interrupt Flag bit
1 = A read or a write operation has taken place (must be cleared in software)
0 = Mo read or write has occurred

ADIF: A/D Converter Interrupt Flag bit
1= An A/D conversion completed
0= The A/D conversion is not complete

RCIF: USART Receive Interrupt Flag bit
1 =The USART receive buffer is full
0 = The USART receive buffer is empty

TXIF: USART Transmit Interrupt Flag bit
1 = The USART transmit buffer is empty
0 = The USART transmit buffer is full

SSPIF: Synchronous Serial Port (SSP) Interrupt Flag

1 =The SSP interrupt condition has occurred, and must be cleared in software before returning from the interrupt ser-
vice routine. The conditions that will sef this bit are:

SPI

A transmission/reception has taken place.

I°C Slave

A transmission/reception has taken place.

I2C Master

A transmission/reception has taken place.

The initiated start condition was completed by the SSP module.

The initiated stop condition was completed by the SSP module.

The initiated restart condition was completed by the SSP module.

The initiated acknowledge condition was completed by the SSP module.

A start condition cccurred while the SSP module was idle (Multimaster system).
A stop condition occurred while the SSP module was idle (Multimaster system).
0 = No S5P interrupt condition has occurred.

CCP1IF: CCP1 Interrupt Flag bit

Capture Mode

1= A TMR1 register capture occurred {must be cleared in software)
o= No TMR1 register capture occurred

Compare Mode

1 = A TMR1 register compare match occurred (must be cleared in software)
0= Mo TMR1 register compare match occurred

PWM Mode

Unused in this mode

TMR2IF: TMR2 to PR2 Match Interrupt Flag bit

1 = TMR2 to PR2 match accurred (must be cleared in software)

0 =No TMR2 to PR2 match occurred

TMR1IF: TMR1 Overflow Interrupt Flag bit

1 =TMR1 register overflowed (must be cleared in software)

0= TMR1 register did not overflow

PSPIF is reserved on 28-pin devices; always maintain this bit clear.

PIR1 Register - 11-0 s

PIRL W 8-4

‘4.659 Ceadle ‘_gl.cbwc\fuﬂcbs.aw| (5?)15 Lgl.as 4\.9_95 (_g‘ﬁ Ceadle J)&-S‘SLQWJALM PIR1 ol

..\JlJ 6935 4.939 sS.: .E.»‘)....J as \.\45.....: < olis AS’LA)

aVe
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Parallel Slave Port Read/Write Interrupt Flag bit :PSPIF NV Cen

(095 (o0 Sb I8l p 5 bawgatdl oo Bl (5053 b il Slikee SO = le
5 (sod plmil (Sdgi g GaileS = Qe
A/D Converter Interrupt Flag bit :ADIF gon
Jezms 4 ST Jass (5 aidy cuodle Cun
.oA&MA/D&o)sbmg& = le
LoD J.olf o)sl:z.o g = Oe
USART Receive Interrupt Flag bit :RCIF D S
USART caél s ¢ aidy cudle con
el 5, USART il o 50 = le
sl JB- USART il o 3L = Oe
USART Transmit Interrupt Flag bit : TXIF ¥ Coo
USART Jlasl s 4y cwodle Eon

ol USART sl 3l le

ol J USART Jlas! il Oe

Synchronous Serial Port (SSP) Interrupt Flag bit :SSPIF O
(SSP) Gloan Juyw sy s aidy cusdle oy

59y g 5 Stk 5l B wb 5 cesl 0ali8l list SSP (g aisy Ll = le
W3 el 5laslas oo ly Can gl cpl &5 (aalpd 09l ST 1580 e 5 0 sy
JEsl b <l s S 58 SPI =
JEsl b cél,s S g8y 12C Slave

I2C Master =

JUKIl <ol o o g8y -

o0dd oS5 SSP Jow lawgs a5 START Lyls -

03 JoaS5 SSP Jus Loy o5 STOP Lyl -

oo oSS SSP o biwg a5 Restart Ll,s -

00 oS5 SSP Juw lwg a5 ACKnowledge Lo -

vy
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(Multi-Master system) el Ko SSP Jos a5 i ,0 START Lls -
(Multi-Master system)cw! Ko SSP Jos o5 oKin ,0 STOP Lyl -

Sl oolisls slast SSP & addg e = 0 e

CCP1 Interrupt Flag bit :CCP1IF B T

"CCP1" s aady cudle e

.Capture Jos
ol ool 3lsl TMRL @ls (0,5 gon b 38,5 5 = 1 e
ol oolsls 3l TMRL ols 05 e b (58,5 g = 0 o
.Compare Jos
el ool 3l TMRY el bl S = 1 e
el 00lidls sl TMRI wls Ll s = 0 o

s o ool PWM Juo o1,
TMR2 to PR2 Match Interrupt Flag bit :-TMR2IF N e
PR2 L TMRZ2 s.ls ¢ aidy coodle Con
ooldl 3Ll gedas = 1 e
Al o Budaie oo b = 0 o
TMR2 to PR2 Match Interrupt Flag bit . TMR1IF e
TMRLIL 5, o s addy cudle cn

03,5 5, o TMR1 ols = 1l o

03,555, o TMR1 L3 O o

A
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TABLE 12-2: CAPACITOR SELECTION FOR 12.2.3 RC OSCILLATOR

CRYSTAL OSCILLATOR N . - iy i
For timing insensitive applications, the "RC" device

Cap. option offers additional cost savings. The RC oscillator
Crystal Cap.R
Osc Type ;{:qa ® C1ange Range frequency is a function of the supply voltage, the resis-
c2 tor (REXT) and capacitor (CExT) values, and the operat-
P 77 kHz BoF 33 pF ifng temperq::lure. Ifn addit.i;JP to_ttgis: tthe oscilllator
requency will vary from unit to unit due to normal pro-
200 kHz 15 pF 19 pF cess parameter varation. Furthermore, the difference
XT 200 kHz 47-68 pF 47-88 pF in lead frame capacitance between package types will
1 MHz 16 pF 15 pF also affect the oscillation frequency, especially for low
CexT values. The user also needs to take into account
4 MHz 15 pF 15 pF variation due to tolerance of external R and C compo-
HS 4 MHz 15 pF 15 pF nents used. Figure 12-3 shows how the R/C combina-
8 MHz 15-33 pF 15-33 pF tion i1s connected to the PIC16F87X.
20 MHz 15-33 pF 15-33 pF

FIGURE 12-3: RC OSCILLATOR MODE

These values are for design guidance only.

See notes at bottom of page.
VoD
Crystals Used
32 kHz Epson C-001R32 768K-A + 20 PFM Rext
200kHz |STD XTL 200.000KHz + 20 PPM 0sC1 Internal
e Clock

1MHz  |ECS ECS-10-13-1 + 50 PPM J_ b

4MHz  |ECS ECS-40-20-1 + 50 PPM Ce"tI - PIC16F87X
Vs — -

8 MHz EPSON CA-301 8.000M-C | £ 30 PPM 0SCACLKOUT

20 MHz |EPSON CA-301 20.000M-C| + 30 PPM Foscid
Recommendead values: 3 k2 =< Rext = 100 k2

Cext = 20pF
Note 1: Higher capacitance increases the stability ext > 20p

of oscillator but also increases the start-up
time.

2: Since each resonator/crystal has its own
characteristics, the user should consult
the resonator/crystal manufacturer for
appropriate values of external compo-
nents.

3: Rs may be required in HS mode, as well
as XT mode, to avoid overdriving crystals
with low drive level specification.

4: When migrating from other PICmicro
devices, oscillator performance should be
verified.

RC Oscillator - 12-0 s

PO PRV R 6LQ-)‘)¢ \K jq J&“" c““oﬁ)

14
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12.2  Oscillator Configurations TABLE 12-1: CERAMIC RESONATORS
12.21 OSCILLATOR TYPES Ranges Tested:

The PIC16F87X can be operated in four different oscil- Mode Freq osc1 osc2
lator modes. The user can program two configuration XT 456 kHz 68 - 100 pF |68 - 1gorp|:
bits (FOSC1 and FOSCO) to select one of these four 2.0 MHz 15 - 68 pF 15 _ F
modes: 4.0 MHz 15-68 pF | A506

- LP Low Power Crystal HS 8.0 MHz 10-68p - pF
« XT Crystal/Resonator 16.0 MHz 10 _2%p \‘bk} -22 pF
+ HS High Speed Crystal/Resonator These values are fo [%\ fance only. See
+ RC Resistor/Capacitor notes at bottorn ?&Péﬁ\'w

h%\\q} .
1222 CRYSTAL OSCILLATOR/CERAMIC Resonatols Used:

RESONATORS 455 kHz JPanasonic EFO-A455K04B [ +0.3%
2.0MHR) |\ Mitata Erie CSA2.00MG | +0.5%

In XT, LP or HS modes, a crystal or ceramic resonator T, 3 - —
is connecled to the OSC1/CLKIN and OSC2/CLKOUT &ML} Murata Erie CSA4 00MG | +05%
pins to establish oscillation (Figure 12-1). The \@g) MHz | Murata Erie CSA8.00MT +05%
PIC168F87X oscillator design requires the use of a par- 16.0 MHz | Murata Erie CSA16.00MX +05%
allel cut crystal. Use of a series cut crystal may give a All resonators used did not have built-in capacitors.

frequency out of the crystal manufacturers specifica-
tions. When in XT, LP or HS modes, the device can
have an external clock source to drive the OSC1/
CLKIN pin (Figure 12-2)

FIGURE 12-1: CRYSTAL/CERAMIC
RESONATOR OPERATION
(HS, XT ORLP
OSC CONFIGURATION)

C?[” osCc1
To
. internal
COXTAL i logic
= 0sc2 |t
| rsl2
ca PIC16F87X

Note 1: See Table 12-1 and Table 12-2 for rec-
ommended values of C1 and C2.

2: A series resistor (RS) may be required
for AT strip cut crystals.

3: RF varies with the crystal chosen.

FIGURE 12-2: EXTERNAL CLOCK INPUT
OPERATION (HS, XTOR LP
OSC CONFIGURATION)

ol

&
Clock from —D@ SC1
ext. system PIC16FBTX

N
@@@q— osc2

Oscillator - 13-0 Jstis

395%w!9-4

RO IPRWIFURL S UWJLN 4 RC )yyu.w‘ u_i» q Pyl O
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6N 4 oty 5l el (Wl ,8 cpl g odle ol Oldas slos g (3 ¢ Cwglin polide g 5Ly ais

sl o avn Jow oo 515 sold 13 hm Dol Cel (e S el i o el L sole is5ls

Sylite Jase ez ;5 PICIBFE7XA 1S5 Seo il Ji 5 b p5idbead Ko 5 ot Ve g

2l S ol oo FOSCO s FOSCL g0 ,S0 o 90 sy 4ol 5l oozl b oS i5ls 0 L, g5deu!

g0t ol 1) Joe e

S8 S Jun SLP e

95695, Jbas ;5 XT b

sy ,53bsy Jlus S HS b

o leagia RC o

OSC2/CLKOUT 4 OSC1/CLKIN sle asl a4  Seol i 59655, b Jtws )5 ol Joo aw o

Cap.
Osc Type C;f:;al Cap.cl'\:‘ange RanI;e
cz
LP 32kHz 33 pF 33pF
200 kHz 15 pF 15 pF
XT 200 kHz 47-68 pF 47-68 pF
1 MHz 15 pF 15 pF
4 MHz 15 pF 15 pF
HS 4 MHz 15 pF 15 pF
8 MHz 15-33 pF 15-33 pF
20 MHz 15-33 pF 15-33 pF
14-0 s

oo s ) ool el Sl S 6510 31 aiesls PICIBF87XA |53l >,k s o b

Sy ol 4l ] 6l | pamie Jlw S asl 5l 7,5 il )8 058 el sl (Son Jlian S oy

Vo
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REGISTER 6-1: T1CON: TIMER1 CONTROL REGISTER (ADDRESS 10h)

U-0 R/W-0 R/W-0 R/W-0 R/W-0 R/W-0 RIW-0

| —  [11ckesi|Tickeso|T10SCEN] TTSYNC | TMR1CS | TMRION| [R = Readabl

bit 7-6:
bit 5-4-

bit 3:

bit 2:

bit 1:

bit 0:

: W = Writable
bitD

| U =Unimple

read as

-n =Value at

Unimplemented: Read as ‘0

T1CKPS1:T1CKPS0: Timer1 Input Clock Prescale Select bits
11 = 1:8 Prescale value
10 = 1:4 Prescale value
01 = 1:2 Prescale value
00 = 1:1 Prescale value

T10SCEN: Timer1 Oscillator Enable Control bit
1 = Oscillator is enabled
0 = Oscillator is shut off (The oscillator inverter is turned off to eliminate power drain)

TASYNC: Timer1 External Clock Input Synchronization Control bit

TMRICS = 1

1 = Do not synchronize external clock input
0 = Synchronize external clock input

TMRI1CSE =0

This bitis ignored. Timer1 uses the internal clock when TMR1CS = 0.

TMRA1CS: Timer1 Clock Source Select bit
1 = External clock from pin RCO/T10SO/T1CKI (on the rising edge)
0 = Internal clock (FosC/4)

TMRAON: Timer1 On bit
1 = Enables Timer1
0 = Stops Timer1

T1CON Register - 16-0 JsCis

Mode Freq QSC1 Qsc2

XT 455 kHz 68 - 100 pF | 68 - 100 pF
2.0 MHz 15 - 68 pF 15 - B8 pF
4.0 MHz 15 - 68 pF 15 - 68 pF

HS 8.0 MHz 10 - 68 pF 10 - 68 pF
16.0 MHz 10 - 22 pF 10-22 pF

HS 9 XT (g dusslio - 15-0 Jseis

VoV
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:TIMER1 Juv10-4

JBas(TMRIH , TMRIL) oA ol g0 Jols col (o V8 s oaileis G Timerl Joo

s g5y TMRL (s iy 31l oo siels3l FFFF D 0000 h 5l als ol ol pailss L o s

&l JLad b aisg ool TMRLIF (PIR1<0>) 055 o LAChe aisy codle cos jo a5 il oo Jd 5,

WIS IS 55 e 58 50 Wl oo Sy eyl TMRLIE (PIEL<0>) 55 o ki TMRL (¢ aidy Lo Jlad
b Seplpe a0

o led SG lgre 4@

obes b el ae ,0 TMRICS (TICONSL>) 59 (oo asuive el Ol con b bjls p e
53955 & o9, Vb (5 ad ,o 10 Eul3l weasledds g 0 b o il38l Hgrws JSew yo 0 TMRT mis e
1, S el T b Ol oo 45 ceod TMRION (TLCON<0>) TMRIL ;8 gy senl 2 )5 sl
25 Jd e b Jld
By .ls 0929 CCP ws g0 jo L il o RESET (ol sls 56" ailisib 689,96 o)yl
s RC1/T10SI/CCP2 (s 4., (TLIOSCEN) cwl Jus Timerl jgdte
woi 48,5 L s TRISCSL:0> jyolie ixy wigd oo y5bite 5395 olsins RCO/TIOSO/T1CKI

A yS o o Hlaie g g

(10h : wyoT) TIMER1  gus” <l :T1ICON o 11-4

Mg oo ad)F a5 0 o lgie ay eolaiul e Y-% e

Timerl Input Clock Prescale Select bits :TICKPS1, TICKPSO  :-f ¢y
Timerl cels 6599 o (wlie iy Sl Con

(Prescale) ulio i laacl:8 = 11 o
ol i Jlie1i4 = 10 e
ol i Jae1i2 = 01 e

VoY
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ool i a1l = 00 e

Timerl Oscillator Enable Control bit :T1IOSCEN ¥ s
Timerl bl 3l Jud JyuS <o

ol e 5 1 e

ol hgels gl = O e
Timerl External Clock Input Synchronization Control bit : TISYNC Y o
Timerl 2,1 celo 595)5 G5lo Glojen J5uS o
TMR1ICS = 1 &5 K
O S5l pleyer |y ()l el = T e

0O e

WS e il loyen | oyl el

TMRICS =0 «5 Kn
WS oo ool 055 (S ls celu 5l el gl oo a28,5 oayol oy oyl

Timerl Clock Source Select bit : TMR1CS N G
Timerl cels goe obsl e

g, YU s ad ,0 RCO/T1IOSO/TICKI s al jl o, celo = 1 o

O e

(FOSC/4) Jzls celw

Timerl On bit :TMR1ON W
Timerl ;o8 iy, cun

<ol s Timerl 1 o

oad widgie TIMerl = 0 e

f

POWEREN.IR

Vo ¥
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REGISTER 7-1: T2CON: TIMER2 CONTROL REGISTER (ADDRESS 12|

-0

RAW-0 R/W-0 RAW-0 R/W-0 RMAW-0 RAN-0 RAN-0

TOUTPS3|TOUTPSZ|TOUTPST| TOUTPS0| TMR20N |T2CKF‘S1 |TZCKF‘SD

bty

bit 7

bit 6-3:

bit 2:

bit 1-0:

bitD

Unimplemented: Read as 'V

TOUTPS3:TOUTPSO: Timer2 Output Postscale Select bits
o000 = 1:1 Postscale
o001 = 1:2 Postscale
0010 = 1:3 Postscale

1111 = 1:16 Postscale

TMR2ON: Timer2 On bit
1 =Timer2 is on
0 = Timer? is off

T2CKPS1:T2CKPS0: Timer2 Clock Prescale Select bits
00 = Prescaler is 1

01 = Prescaleris 4

1x = Prescaler is 16

T2CON Register - 17-0 Js<is

TIMER2 Ju12-4

e o3 lie s lg3 oo ol iy ol it 5 Lioer S0 b ol i A 5 o0 jlas o TIMEN2 Jows
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Duty Cycle
TMR2 = PR2
TMR2 = Duty Cycle

TMR2 = PR2

ol ¢ Duty-Cycle —11-5 st
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50 Oloen li o 5,5 12.005 oas PR2 sz (0 o Jlaiie (229 L, PWM 05, 5 50 @
sl S e PWM 3 40 (6l PR2 e a5 oS adgi PWM 50
S i lS 8 bl 45 Syge 50 45 WS e pekas |, PWM Ll )5 PR2 a5 0 a3
ol 2y gas e Ol Jse b &5 e i | PR e i,
PWM period=[PR2+1]*4*Tosc*TMR2 prescaler value

oz 9 plex sle e g CCPRIL i, jo ol Jlaie i L |, Duty-Cycle . @
5l cesl Oyl QT Jg2,8 .05 pueas CCP1CON

(TMR2 prescale value)*TOSC *PWM duty cycle =(CCPR1L:CCP1CON<5:4>)
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B85 SR 55 o5 olid S, 5 oS aglie 58 51 PWM g0 55 (sl 5 Sn 1o Lol
s 8 9,5 CCP2 s CCPT (gls asly o5, 51 5 05,5 ddsi |, PWM zgs pte das pl a5 sl o0
Jio PR2 5 TRM2 (s 005 dagliio a5 20,5 o SEE a5 OB caals S aly iy oo U550 o aisSolan
el Loz CCPRIH s TMR2 (s 00iiS duglio @ ol ol ReSEL a5 R a5 o

==L Comparator «w.i plp PR2 jlaie b 9o peal jlade aSol Lase 40 I8 5Ll jo YU JSo @ a9 L

Duty Cycle Registers —— CCP1CON=5:4>
| coPRIL |
‘ CCPRIH (Slave)! |
IT RC2ICCP1
‘ Comparator l—— R @ —E“‘*—X
ir
| TMRZ  |(Note 1)|
*— 5
Comparatar TRISC<2=
Clear Timer,
CCP1 pinand
PR2 latch D.C.
MNote 1: The 8-bit timer is concatenated with 2-bit internal Q
clock, or 2 bits of the prescaler, to create 10-bit time-
base.
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Snse ol S a Gl el o5 03,5 sl ol o
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b gl ok (gglud amme 4 g 03,5 awslis |, CCPRIH g TMR2 (YL Comparator wa al> e o
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Period

e
Duty Cycle
TMR2 = PR2
TMR2 = CCPR1H

TMR2 = PR2

PWM g0 audgi —13-5 Jsuis

DC 15590 4 bg1 0 (qui g9 W5 8-5

S5 (6l 23l 05 ol 4 bogrye S g pts 4 el i o sl DC jgige )15 g L a5 >
30y S Rbei A £9540 5 08,5 ol dcmotor ab b oz o059, <o g 00,5 L1, MPLAB I3l 6 5 lol

WS o asliy JBlo

1. #include <pic.h>

2. __CONFIG(0x03F72); // PIC16F877A Configuration Fuses:
3. // - XT Oscillator

4. // - 70 msecs Power Up Timer On
5. // - Watchdog Timer Off

6. // - Code Protection Off

7.

8. static bit TrisL_motor_il @ (unsigned) &TRISD*8; // LED Physical Bits

9. static bit L_motor_il @ (unsigned) &PORTD*8§;

10. static bit TrisL_motor_i2 @ (unsigned) &TRISD*8+1;  // LED Physical Bits

11. static bit L_motor_i2 @ (unsigned) & PORTD*8+1;

12. static bit TrisR_motor_il @ (unsigned) &TRISD*8+2;  // LED Physical Bits

13. static bit R_motor_i1l @ (unsigned) & PORTD*8+2;

14. static bit TrisR_motor_i2 @ (unsigned) &TRISD*8+3;  // LED Physical Bits

15. static bit R_motor_i2 @ (unsigned) &PORTD*8+3;

16. int R_motorSpeed=200;

17. int L_motorSpeed=255;

18.

19. void main(void) // Template Mainline

20. {

21 OPTION =0x0D1; // Assign Prescaler to TMRO
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22. // Prescaleris /4

23. CCPR1L=0; // 0% Duty Cycle

24. CCP1CON =0b000001111; // Turn on PWM Mode
25. CCPR2L=0; // 0% Duty Cycle

26. CCP2CON = 0b000001111; // Turn on PWM Mode
27. PR2 = 255; // 26 usec Cycle for 38 KHz
28. TMR2 =0; // Reset TMR2

29. T2CON = 0b000000100; // TMR2 is On, Scalers 1:1
30.

31. TRISC1=0;

32. TRISC2=0;

33. TrisR_motor_i1=0;

34. TrisR_motor_i2=0;

35. TrisL_motor_il=0;

36. TrisL_motor_i2=0;

37. /////]//Forward left & right motor//////
38. R_motor_il=L_motor_il=1;
39 R_motor_i2=L_motor_i2=0;
4. /1T

41. CCPR1L = R_motorSpeed;

42. CCPR2L = L_motorSpeed;

a3. /111 T
44, while (1)

45, {
46. }
47. }
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unsigned int adc_read(unsigned char channel)
{

unsigned int result;

ADCON=(channel << 3) + 0X80 ;

Iwait for required acquisition time. ( 20 micro sec.)
GODONE = 1;

while(GODONE); // wait for conversion complete

result=(ADRESH << 8) + ADRESL;
return result;

}
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/*
* LCD interface example
* Uses routines from delay.c
* This code will interface to a standard LCD controller

* like the Hitachi HD44780. It uses it in 4 bit mode, with

* the hardware connected as follows (the standard 14 pin
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* LCD connector is used):

* picl6f877a Anjidani

* PORTD bits 4-7 are connected to the LCD data bits 4-7 (high nibble)

* PORTC bit 4 is connected to the LCD RS input (register select) ,Anjidani
* PORTC bit 5 is connected to the LCD EN bit (enable) ,Anjidani

* To use these routines, set up the port I/O (TRISA, TRISD) then
* call Icd_init(), then other routines as required.

*/

#include <pic.h>
#include "lcd.h"
#include "delay.h"

static bit LCD_RS @ ((unsigned)&PORTC*8+4); // LCD Reg. Select ,Anjidani
static bit LCD_EN @ ((unsigned)&PORTC*8+5); // LCD Enable ,Anjidani

/l#define LCD_DATA PORTD (4 high bits)

#define LCD_STROBE ((LCD_EN = 1),(LCD_EN=0))

/* write a byte to the LCD in 4 bit mode */

void lcd_write(unsigned char c)

{
PORTD = (PORTD & 0xOF) | (c & OxFO0);
LCD_STROBE;
PORTD = (PORTD & 0XOF) | (c << 4);
LCD_STROBE;
DelayUs(40);

}
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/*

*

*/

Clear and home the LCD

void Icd_clear(void)

{

LCD_RS =0;

Icd_write(0x1); //-- Clear the Display
DelayMs(2);

Icd_write(0x02); //-- Home the display
DelayMs(2);

[* write a string of chars to the LCD */

void Icd_puts(const char * s)

{

inti;
LCD_RS =1, // write characters
while(*s)

Icd_write(*s++);

/* write one character to the LCD */

void Icd_putch(char c)

{

LCD_RS =1; // write characters

Icd_write( c);
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/*
* Go to the specified position
*/

void Icd_goto(unsigned char pos)

{
LCD_RS=0;
Icd_write(0x80+pos);

void lcd_scroll(char Direction)

{
LCD_RS=0; //-- write command
if(Direction==0)
Icd_write(0x18); //- S/IC=1 R/L=0 => Scroll LEFT
else
Icd_write(0x1c); //- SIC=1 R/L=1 => Scroll RIGHT
DelayMs(1);
}

void lcdprint(unsigned char x,unsigned char *str)

{
Icd_goto(x);
Icd_puts(str);

void Icd_home(void)

{
LCD_RS=0; //-- write command

Icd_write(0x02); //-- Home Everything
DelayMs(2);
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void lIcd_cursor(char onoff)

{
LCD_RS=0;
if(onoff==0) //- 0000 1DCB
{ /- D= Display C= Cursor B=Blink
Icd_write(0x0C); //- D on/off=1 C on/off=0 B on/off=0
}
else
{
Icd_write(OxOF); //- D=1 C=1 B=1 => Cursor ON + Blink
}
DelayMs(1);
}

/* initialise the LCD - put into 4 bit mode */

void lcd_init()

{
char init_value;
init_value = 0x3;
TRISD4=0;
TRISD5=0;
TRISD6=0;
TRISD7=0;

i

TRISC4=0;
TRISC5=0;
I
LCD_RS=0;
LCD_EN =0;
DelayMs(15); // wait 15mSec after power applied,
PORTD = (PORTD & 0xOF) | (init_value << 4);
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/ILCD_DATA =init_value;
LCD_STROBE;

DelayMs(5);

LCD_STROBE;

DelayUs(200);

LCD_STROBE;

DelayUs(200);

PORTD = (PORTD & OxOF) | (2 << 4);
/ILCD_DATA =2; /I Four bit mode
LCD_STROBE;

Icd_write(0x28); // 4 bit mode, 1/16 duty, 5x8 font
Icd_write(0x08); // display off
Icd_write(OxOF); // display on, blink cursor on

Icd_write(0x06); // entry mode
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USART it s

SYNC

BRGH =0 (Low Speed]

BRGH =1 (High Speed)

(Asynchronous) Bad Rate = Foscl(G4(X+1))
(3ynchronous) Baud Rate = Fosc/[4(X+1))

Bauid Rate= Fosc/(16(X¢1)
NA

(4l 50 Codle)ogl e juw Jgo 85 Jgor
(255 6 4o §) SPBRG e = X

Fosc = 20 MHz Fosc =186 MHz Fosc =10 MHz
BAUD
RATE " SPBRG o SPERG % SPERG
(K) | keauD ERROR {d‘;g'im” KBAUD ERROR [d‘;g'i‘;fal} KBAUD ERROR {dﬁi!‘rifau
0.3 i i i - - - - - -
12 | 1221 175 255 1202 047 207 1202 0417 129
24 | 2404 017 129 2404 017 103 2404 0417 64
96 | 9.766 173 31 9615  0.16 25 9.766 173 15
192 | 19531 172 15 19231 016 12 19531 172
288 | 31250 851 9 27778 3.55 3 31250 851
336 | 34722 334 8 35714 629 6 31250  6.99 4
576 | 62500  8.51 4 62500  8.51 3 52083  9.58 2
HIGH | 1221 255 0.977 255 0610 - 255
LOW | 312.500 0 250.000 0 156.250 - 0
Fosc = 4 MHz Fosc = 3.6864 MHz
BAUD
R{J?;I;E o S\f G?UR eG %o SVF;i?lJR eG
KBAUD ERROR (gecimal) | keauD ERROR  (decimal)
03 | 0300 0 207 0.301 0.33 185
12 | 1202 017 51 1216 133 46
24 | 2404 047 25 2432 133 22
96 | 8929 699 6 9322 290 5
192 | 20833 851 2 18643 290
288 | 31250 851 1
336 i -
576 | 62500  8.51 0 55930  2.90 0
HIGH | 0.244 255 0.218 255
LOW | 62500 0 55.930 0
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USART it s

Fosc =20 MHz Fosc = 16 MHz Fosc = 10 MHz
BAUD
RATE ,,  SPERG ,  SPBRG ,  SPBRG
(K) | kgaup ERROR Y3 | kayp ERROR | YAU® | kpaup ERROR | Value
(decimal) (decimal) (decimal)
02 i ; i i ;
12 i i : : i i
24 i : : 2441 171 265
95 | 9615 016 129 | 9615 016 103 | 9615 016 64
192 | 19231 016 B4 | 19231 016 51 | 19531 172 3
288 | 29070 094 2 | 29412 213 33 | 2409 136 21
36 | 33784 055 % | 33333 079 29 | 32855 210 18
576 | 59524 334 20 | 58824 213 6 | 56818 136 10
HIGH | 4.883 i 255 | 3906 255 | 2441 i 255
Low | 1250000 - 0 | 1000.000 0 |&25000 @ - 0
Fosc = 4 MHz Fosc = 3.6864 MHz
BAUD
" % e % e
® 1 kgap ERROR (decimal) | KBAUD ERROR (decimal)
E : ; :
12 | 1202 017 207 | 1203 025 185
24 | 2404 017 103 | 2406 025 92
96 | 9615 016 2% 9727 132 22
192 | 19231 016 12 | 18643 290 11
288 | 27798 356 8 7965 290 7
86 | /74 629 6 31960 488
576 | 62500 851 3 55930 290
HIGH | 0977 i 255 | 0874 255
Low | 250000 - 0 |2 - 0
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USART it s
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