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 exD3 - MPLAB IDE v8.56

File Edit ¥iew Project Debugger Programmer Tool: Configure Window Help
D w2 S0P & PR BPGROE

B ex03 mew = |[3]3¢| m DaPICIBlex031ex03 c* M=

= [ ex03.mcp #include <Pl8cxxx.h>
(3 Source Fikes #include <delays.h>
N e Hvoid main (void) {

unsigned char i;
LATDbits.LATD7=0;
TRISDbits TRISD7 = 0. _____
| LATDbits.LATD7=1;

E | for (i=D;i{5;i++){3
i LATDbits.LATD7=0;

----- [Z3 Header Files
----- (£ object Files
----- 3 Library Files
..... [ Linker Script
----- [Z3 Other Files

W o-donbk WwhPRE

11 //____u ‘”.E;;'.. —————————
12 Fwhile ( l\%u’\sjz.@%

(2] Files 1+ Symbals

MPLAR 51k FIC18F4520 pell -0 nov gdec 20 MHz  bankD Lnld, Caoll INE  WE
ﬂ THE ppt - Microso. .. ﬂ THE ppte - L "




 exD3 - MPLAB IDE v8.56
File Edit ¥iew Project

M ex03 mew

—3 = R

Frogrammer

Clear Memory #
- [O]]| =D

= |:| ex03.mcp

|:| Su:uuru:e Files
cfg4520.c
]| ex03.c

----- | Cbiject Files
----- 3 Library Files
..... [ Linker Script
----- [ other Files

(2] Files 1+ Symbals

4 v Mone
1 PICEit 2

Finclude

Tool: Configure Window Help

oid main (void) {

<PlBecxxx.h>
<delays.h>

-
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L I DN
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=ty
[e—
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File Edit Wiew Project Programmer Tools Configure  Window  Help

M [ Zelect Tool L P i [ Y P A
= e '} [bebug Vi s HB@® SHaB | BRRRO
Eun Fa
= £ exozmep iﬁ:’m‘f . #include <Pl8cxxx.h> ~
[:I Source Fies | g1 - #include <delays.h>
] Cfgﬂ:m' Step Over F Flvoid main (veoid) {
Bt Step Cut : .
----- 3 Header Files Reit . » uns:.g‘ned char 1 r
----- (] Object Files - L.?-'LTDb:LtS LATD7=0;
----- (A Library Files Ereakpoints... Fi N7 = 0 - =
..... [ Linker Script - .
Stop Watch
----- [ other Files

Complex Breakpoints

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

Stimulus C

Profile v LATDbits.LATD7=0;

Clear Code Coverage

Fefresh FM b

] Fles | “e Symbols | Setings...

I Stopwatch

Stopwatch '
| mitruction Eyclesljl b= ﬁﬂ
Uiz [uses) | 0.000000]| 0.000000

20.00000d

Processor Frequency [ MHz ]

{EE A RI/RIE TEFosc

MPLAE SIM PIC18F4520 pe-ll W o zde c J0MHz  bank0O  Ln2,Coll INg  WR
@ TME [ TME pptx - Micros G TME pptx-




File Edit ¥iew Project

Programmer Tools Configure Window Help

O i | Y My Select Tool L4 ?
Clear Memoiys 4
Eun Fa
= I:I ex03.mcp i?te F5
EII:I Surce Files Step Into 7
: cfg4520. Step Ower Fa
ex03.c Step Ot
----- ([ Header Files Reset »
----- (£ object Files
..... (23 Library Files Ereakpoints... F2
----- (23 Linker Script Stop Watch
""" &2 other Fies Complex Breakpoints
Stimuluz »
Profile »
Clear Code Coverage
Refresh PI
1 Files | *¢ Symbals

ilﬂ]

[=]

<PlBecxxx.h>
<delays.h>

#include
#include
Elwvoid main (void) {
unsigned char i;
LATDbits.LATD7=0;
TRISDbits.TRISD7 = 0;
LATDbits.LATD7=1;

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

Nop () ~
LATDbits.L

M Stopwatch

nmer g PR

Stopwatch

Total Simulated

Swynch | Instruction E_I.Ju:les|

o]

0

Time [ uSecs ) |

unnnnun”

0000000

Proceszor Frequency [ MHz ]

20.000000

MPLAE 3TM

PIC18F4520

B TR

0 L]

20 MHz | bankO

WR

& TME ppt:-

3 TME ppte-



w ex03 - MPLAE IDE v8.56 - Stopwatch

File Edit ¥iew Project Debugger Programmer

Tool: Configure Window Help

S|t mE | EAW AN P [Debug v @

M ex03 mew

= |:| ex03.mcp

|:| Su:uuru:e Files
cfg4520.c
| exd3.c

----- | Cbiject Files
----- 3 Library Files
----- [ Linker Script

Si.mulatur Settings

(- |[O)[%| = DPIC1BlexD3texD3.c%

#include
#include

<PlBecxxx.h>
<delays.h>

Elwvoid main (void) {

unsigned char i;
LATDbits.LATD7=0;

TRISDbits.TRISD7

27

0;
ATD7=1;

35 :++) ()

| Code Coverage ||

O Trace |

Processor Frequency

¢ Symiy

D Files

16

Trace Optionz
Trace &l
[]Break on Trace Buffer Full

Animation / Realtime Updates | Limitations | =
Break Options | Stimulos | Usetl 10
IS
(%) MHz — —— —
| O KHz M Stopwatch |_- ”D ||X|
OHz ——
Stopwatch Total Simulated
Buffer Size [1K i 4559E|K] i‘,‘nl:h |ngtruction E_'.JC'ES| I:I|| I:||
(®) K lines Ti g
St me (uSecs) | 0.000000 | 0.000000|

Proceszor Frequency [ MHz ]

| ®E

[ FE |

ERL

16.000000

MPLAE 3TM | PIC18F4520

B TR

0

‘novadee

| bank 0

& TME ppt:-

3 TME ppte-



 exD3 - MPLAB IDE

¥B. 50 - Stopwatch

File Edit ¥iew Project Debugger Programmer Tool: Configure Window Help

M ex03 mew

- |[O%| m DpIC1Blex03tex03.c

= |:| ex03.mcp
|_:_||:| Source Files
[E] cfgesan
. ex03.c

----- ([ Header Files
----- (£ object Files
----- 3 Library Files
..... [ Linker Script
----- [ other Files

W

#include
#include

<PlBecxxx.h>
<delays.h>

Elwvoid main (void) {
unsigned char i;

LATDbits.LATD7=0;
TRISDbits.TRISD7 = 0
LATDbits.LATD7=1;

= for (i=0;i<5;i++){}
Nop () =
Nop ()
11 Nop () ;
21 Files | *2 Symbols 12 Nop () ;

LATDbits.LATD7=0;

M Stopwatch

Stopwatch Total Simulated
Inztruction Cycles | E|| | 45|

me [ uSecs |

ununnnn”

1E.000000

11.2aunnn|

Froceszor Frequency  [MHz )

MPLAE 3TM

PIC18F4520 pe:Oxbd W 16 MHz  bank0 WR

g - )%, b 0706

novadee

& TME ppte:- Micros...
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a exD3 - MPLAR IDE v8.56 - Stopwatch

File Edit ¥iew Project Debugger Programmer Tool: Configure Window Help

B ex03.mew [:.”E.sz B D:APIC18tex03tex03.c

= [ ex03.mcp 1 #iHC1UdE <PlBcxxx.h>
(3 Source Fikes 2 #include <delays.h>
g s 3 Hvoid main (void) {
=] ex03c
..... 2 Header Files 4 unsigned char i;
----- [ object Files 5 LATDbits.LATD7=0; )
""" 0 Uorary Fies 6 TRISDbits.TRISD7 = 0
----- [ Linker Script .
..... D Oither Files ? 9 LATDblts . LATD.?:l ;
8 =] for (i=0;i<5;i++) {}
Nop () ; 3
Nop () ;
11 Nop () ;
21 Fies | “ Symbols 12 Nop () ;
13 e LATDbits.LATD7=0;
_______________ M Stopwatch
Stopwatch Total Simulated
Synch | Instuction Cycles 40 85
| | |
e [uBzea] 10.000000 | 21.250000

Processor Frequency  [MHz ) 16.000000

MPLAE SIM PIC18F4520 pi- e W novZDCC 16 MHz  bank(
[ TMR pptx - Microso... -Microsn.. . exD3 - MPLAB IDE .. 2/ )¢, L0708




File Edit Project Debugger Programmer Tools Configore Window Help
o4 P 4 = ~a L. =
g 202 b S HBR® SHEB > IBBTCRO
Toolbars M1 D:\PIC18%exD3%ex03 ¢
g EAd CPU Registers Elwvoid main (void) { 2
g CollSmck unsigned char i;
P L LATDbits.LATD7=0
_____ (| Fib Regiers TRISDbits.TRISD7 = 0;
..... [ FehDats B LATDbits.LATD7=1;
..... [ Hardware 3tack P L
_____ { LD il =] for (i=0;i<5;i++){} |
..... [ Locals NC’P t:) H
Memory 0 Nop () ;
Program Memory .
SFR / Peripherals 1 Nop () ;
Apecial Function Eegisters 2 NGP t: ) ’ —
Watch 3 B LATDbits.LATD7=0;
(] Files 1 Memory Tege Gauge 4
Simulator Tgace 3 [/—-—————————————————————
' 6 Ep[Clwhile (1) {}
17 } M Stopwatch
18 L
Stopwatch Total Simulated
Ingtruction I:ycles| 4?” 92|
i) Time  [uSecs ] | 11.?‘5IZIIIIIZIEI|| 23.nnunnn|

Processor Frequency  [MHz ) 16.000000

MPLAE SIM PIC18F4520 pe- e W novZDCC 16 MHz  bank(
@ TME I TMR pptx- b -




» ex3 - MPLAB IDE vB.56 - Logic Analyzer

File Edit ¥iew Project Debugger Programmer

Tool: Configure Window Help

M ex03 mew

- |[Ox| m D:pICI1Blex03tex03.c

= £ exo3.mcp 3 [[lwvoid main (void) {
EID Surce Files 4 unsigned char 1 H
"] e 5 LATDbits.LATD7=0
L=l ex03.c
_____ £ Hoorier P 6 TRISDbits.TRISD7 = O
----- (3 Object Fies 7 B LATDbits.LATD7=1;
..... I:ILiI:uraryFiles 8 E| for (1=D;1{5:l++) {} )
..... [ Linker Script =
----- [ other Files 9 NGP t: ) r
10 Nop () ;
11 Nop () :
_ e AEE 1
Trigger Position Trigger PC = Time Baze Mode
Start () Certer (%) End () | |[ Mo ][ Clear ] |E_I,u: v| |Simple | [ Charnels ]
[+ @ al& M BdsR
bt
=
L L2
foeszor Frequency [ MHz )
T T T T T T T T T T T T T T
200 40.0 E0.0 a0.0
MPLAE 51N PIC18F4520 po:ee L] nov ZDCC 16 MH=

B TR
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=185 100uS IFRE

Delay100TCYx(16/4 *1);
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MFLAKIFE

A exll? - MFLAE IDE ¥8.60 - [Confignration Bits]

] File Edit ¥iew Pmoject Debugger Programmer Tools Configure Window Help -8 X
O = [k Checksum: 0xYecd 3 b £ O {P [
[] Configuration Bits set in code.
Address | Value | Field | Category ‘ Setting |
Joooo1 us 05 Oscillator Selection bits HS oscillator, PLL enabled [Clock Frequency = 4 x %
FCHEN Fail-3afe Clock HMonit Enable kit
AliToate LIDET Clonitolb Rnsmie bl 11¥¥ External RC oscillator, CLKOUT function on RAG
IEZD Internal/Externsl Oscillator Switchow }
. . 101X External RC oscillator, CLEOUT function on RAS
F00002 1F FWERT Fower-up Timer Enable bit ]
. Internal oscillator block, CLEC function on RA6, pord
EOREN Erown-out Reset Enable bits . .
. Internal oscillator block, port function on RLe and J
BORWV Erown Cut Reset Voltage bits . )
) . External RC oscillator, port function on RAG
300003 1E wD'T Watchdog Timer Enable hit s : e
. ) He oscillator, PLL enabled (Clock Freguency
WDTPS WMatchdog Timer Fostscale Zelect bhits N p— ort funchion on BAG
300005 51 Cepziix CCPZ HMUZ bit E icillatnr; gLKO function on RLE
FBADEN = PORTB A/D Ensble hit nal RC oscillator, CLEO function on RAG
LPT103C Low-Power Tiwmerl Oscillator Enable bi Lcillator f
MCLRE MCLE Pin Enable bit /)V [ laror
300006 ak STVREM Stack Full/Under tor
Lvp Single-Supply IC =T T T
XINST Extended Instruc n set extension and Indexed Addressing mode
300008 oF CPO Code Protection \‘ﬁH O0800-001FFFh) not code-protected
CP1 Code Protection |, ~ 0Z000-003FFFh) not code-protected
CP2 Code Protection 04000-005FFFh) not code-protected
CP3 Code Protection 06000-007FFFh) not code-protected
F00009 co CPE Eoot Block Code (D00000-0007FFh) not code-protected
CPD Data EEPROM Code Protection bit Data EEPROM not code-protected
F00004 oF WRTO Write Protection bit Elock 0O [(000S00-001FFFh) not write-protected
WET1 Write Protection bit Elock 1 (00Z000-003FFFh) not write—-protected
WRTZ Write Protection bit Elock & (004000-005FFFh) not write-protected
WRT3 Write Protection bit Elock 3 (006000-007FFFh) not write-protected
J0000EB EO WETC Configuration Register Write Protecti Configuration registers (300000-3000FFh) not write-p:
WETE Boot EBlock Write Protection bit Boot block (00000Q0-0007FFh) not write-protected
WRTD Data EEPROM Write Protection bit Data EEPROM not write-protected
F000ac oF EETEO Tabhle Read Protection bit Elock 0O (000S800-001FFFh) not protected from table res:
EETER1 Takble Read Protection bit Elock 1 (00Z000-003FFFh) not protected from table res
EETEZ Takble Read Protection bit Elock & (004000-005FFFh) not protected from table res:
EETES Tabhle Read Protection bhit Elock 3 (006000-007FFFh) not protected from table re:
J000an 40 EETEE Eoot Block Table Read Protection bit Eoot block (000000-0007FFh) not protected from table
MPLAB EIM FIC18F4520 po:0xbE TAT Oz nov ZDCC 16 MHz  bankO0 WE
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MFLAKIFE

A exll? - MFLAE IDE ¥8.60 - [Confignration Bits]

[] File Edit ¥View Pmiject Debugger Programumer Tools Confignre Window Help - 0 X
O = & [ah Checksum: 0xYecd 3 b £ O {P [
[] Configuration Bits set in code.
Address | Yalue | Field | Category ‘ dJetting
J00001 u] =3 03c Oscillator Selection bits H3 oscillator, PLL enakbled (Clock Fregquency = 4 x FOI
FCHEN Fail-3afe Clock Monitor Enable bit Fail-3afe Clock Monitor disabled
IEZD Internal/External Oscillator 3witchowv Oscillator Switchover mode dissbled
F00002 1F FWERT Fower-up Timer Enable bit FWRET disabled
EOREN Erown-out Reset Enable bits Erown-out Reset enabled in hardware only [(3BOREN is ¢
BORWV Erown Cut Reset Voltage bits Miniwwm setting
300003 1E WD'T Watchdog Timer Enable hit WDT diszabled (control is placed on the IWDTEN bit)
WDTPS WMatchdog Timer Fostscale Zelect bhits
300005 g1 CCP2NX CCPZ2 MUX hit
PELDEN PORTE A/D Enabhle hit
LPT103C Low-Power Timerl Oscillator Enable bi onfigqured for higher power operation
MCLEE MCLE Pin Enable bit MCLP enabled; RE3 input pin disahled
300006 85 STVEEN 3tack Full/Underflow Reset Enahle hit 3 ll/underflow will cause Reset
Lvp Single-Supply ICSP Enghle hift v ICSP enabled
XINST Extended Instructio =t extension and Indexed Addressing mode
J00005 oF CFO Code Protection bit O0-001FFFh) not code-protected
CFP1 Code Protection bit E‘a%—a Fa D O00-003FFFh) not code-protected
CP2 Code Protection bit O0-005FFFh) not code-protected
CP3 Code Protection bit lAtS O0-007FFFh) not code-protected
F00009 co CPE Eoot EBlock Code Pro RES ET I ﬁb O0000-0007FFh) not code-protected
CPD Data EEPROM Code Pr ot code-protected
F00004 oF WRTO Write Protection bit EFIoork O [O00S00-001FFFh) not write-protected
WET1 Write Protection bit Elock 1 (00Z000-003FFFh) not write—-protected
WRTZ Write Protection bit Elock & (004000-005FFFh) not write-protected
WRT3 Write Protection bit Elock 3 (006000-007FFFh) not write-protected
J0000EB EO WETC Configuration Register Write Protecti Configuration registers (300000-3000FFh) not write-p:
WETE Boot EBlock Write Protection bit Boot block (00000Q0-0007FFh) not write-protected
WRTD Data EEPROM Write Protection bit Data EEPROM not write-protected
F000ac oF EETEO Tabhle Read Protection bit Elock 0O (000S800-001FFFh) not protected from table res:
EETER1 Takble Read Protection bit Elock 1 (00Z000-003FFFh) not protected from table res
EETEZ Takble Read Protection bit Elock & (004000-005FFFh) not protected from table res:
EETES Tabhle Read Protection bhit Elock 3 (006000-007FFFh) not protected from table re:
J000an 40 EETEE Eoot Block Table Read Protection bit Eoot block (000000-0007FFh) not protected from table
MPLAB EIM FIC18F4520 po:0xbE TAT Oz nov ZDCC 16 MHz  bankO0 WE
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MFLAKIFE

A exll? - MFLAE IDE ¥8.60 - [Confignration Bits]

[] File Edit ¥View Pmiject Debugger Programumer Tools Confignre Window Help

O = & [ah Checksum: 0xYecd 3 b £ O {P [
[] Configuration Bits set in code.

Address | Yalue | Field | Category dJetting

J00001 u] =3 03c Oscillator Selection bits H3 oscillator, PLL enakbled (Clock Fregquency = 4 x FOI
FCHEN Fail-3afe Clock Monitor Enable bit Fail-3afe Clock Monitor disabled
IEZD Internal/External Oscillator 3witchowv Oscillator Switchover mode dissbled

F00002 1F FWERT Fower-up Timer Enable bit FWRET disabled
EOREN Erown-out Reset Enable bits Erown-out Reset enabled in hardware only [(3BOREN is ¢
BORWV Erown Cut Reset Voltage bits Miniwwm setting

300003 1E wD'T Watchdog Timer Enable hit WDT disakbled [(control is placed on the 3WDTEN bit)
WDTPS Watchdog Timer Fostscale Zelect hits 1:327635

300005 g1 CCP2NX CCPZ2 MUX hit CCPZ input/output is multiplexed with RC1
FEADEN PCORTE A/D Enasble hbit PORTE<4:0> pinzs are configured as digital IS0 on R w
LPT103C Low-Power Timerl Oscillator Ensble bi PORTE<4:0> pins are cnnflgured as analog input channg
MCLRE MCLE Pin Enable bit [

300006 85 STVEEN Stack Full/Underflow Reset Enable bit 5
Lvp Single-Supply ICSP Enasble bit heofle-3upply ICSP enabled
XINST Extended Instruction 3et Enab struction set extension and Indexed Addressing rmode

J00005 oF CFO Code Protection bhit [000500-001FFFh) not code-protected
CP1 00Z2000-003FFFh) not code-protected
CPZ 04000-005FFFh) not code-protected
CP3 06000-007FFFh) not code-protected

300009 (o] CP PBADEN {(000000-0007FFh) not code-protected
CP M not code-protected

F00004 oF TR /TVT' O0500-001FFFh) not write-protected
R _I l PO RTB 02z000-003FFFh) not write-protected
WE 1 D n 04000-005FFFh] not write-protected
WE. 0e000-007FFFh) not write-protected

J0000EB EO WE %E 1\ g&1 I/O%ﬂ u ion registers (300000-3000FFh) not write-pr
WE E _L (O00000-0007FFh) not write-protected
R M not write-protected

F000ac oF EET Af//éDDBDD—DDIFFFh] not protected from table re:
EETER1 TS IE FESl FLOCES T IO L TrL=F [00Z000-003FFFh) not protected from takble re:
EETEZ Takble Read Protection bit Elock & (004000-005FFFh) not protected from table res:
EETES Tabhle Read Protection bhit Elock 3 (006000-007FFFh) not protected from table re:

J000an 40 EETEE Eoot Block Table Read Protection bit Eoot block (000000-0007FFh) not protected from table

MPLAB EIM FIC18F4520 po:0xbE TAT Oz nov ZDCC 16 MHz  bankO0 WE

r
a THE. pptx

MFLAR PG

AN - MPLABIDE..

(]

r
-




Froject Debugeer
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Of i _a

Programmer Tool: Configure  Window  Help

17
18

Ewhile(l) 1
[lswitch (EMODE) |

e R e VHSHBRO S
Outpud
Toolbars [ exl)2 ¢
CPU Registers nclude <pl8cxxx.h>
Call Stack nclude <delays.h>
Disazsembly Lizting
EEPROM . .
Fils Bogistors lef}ne SWo PORTEbltSTRED
Flazh Data lefine LED1 LATDbits . LATDO
Herdware Stack l=fine LEDZ LATDbits. LATD]
LCD Pixel lefine LED3 LATDbits . LATDZ
Locals
Memnory .
Pro gram Memory I51gned char EMODE=0;
SFR / Peripherals signed char EKSTA=0;
Special Function Eegisters
)id main (wvoid) |
1 Memory Usage Gange TRISD=0b000oo0oo0;
Simulatnr Trace LATD =0b11110000;
Simulator Logic Analwzer

- |olX]

|

- Stopwatch

Stopwatch

PoIlbr PP

Total Sirulated

15 | case 0: Synch| Instuction Cpcles| 30000401 30000401
20 ] if (5wW0 ==0){ RKMODE=L; } Tme (Sees) [ 7somoo||  7so0n0q
21 break: =
22 case 1: Processor Frequency [ MHz ) 16.000000
23 LEDL =1:
24 EMODE = 7;
R hraal -
=5

MPLAE 5IM PIC18F4520 po:0xbE T 02 nov & DC C 16 MHz  bank( WE

MFLAR PG

E THE. pptx
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MFLAKIFE

A\ exl2 - HPLAE IDE v8.60

File Edit | WS Project Debugger

[ W

v Project
Chutput

Toolbars

ZPU Registers

Call Stack
Disasembly Listing
EEPEOM

File Registers

Flazh Diata
Hardware Stack
LCD Pixel

Locals

Iemorns

Program Memoryr
5FE ! Peripheralz
Zpecial Function Begisters

1 Memory Tsage Gange

Simulator Trace
Stmmlator Logie Analweer

=

- =X

<pl8cxxx.h>
<delays.h>

SW0 PORTBEbits.REO
LEDL LATDbits. LATI

LED? LATDbits . LATH
LEDZ

LATDbits. LATH

signed char EMODE=0;

signed -
" ARRWatchTR 3

Morn T voLa, 1

TRISD=0bL00000000;
LATD =0bl1110000;

Ewhile(l){
[lswitch (EMODE) |

case 0:
if (s5wW0
break:
case 1:
LED1 =1:
EMODE =
hraal -

) { KMODE=1; }

2}

T_Tpdatel Address IS?'me. 0o

FORTE

Watch 1 | watch 2 | Watch 3| watch 4|

- Stopwatch

Tatal Simulated
3nunn4n1|

Stopwatch
3nnnn4n1”

Swnch | Instruchion Eyu:les|

Time [ Secs) |

[MHz ]

1500100”

16.000000

?.ann1nn|

Froceszor Frequency

MPLAE 31M

PIC18F4520

MFLAR PG

nov ZDCC 16 MHz  bank0 WER

E THE. pptx
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MFLAKIFE

A\ exl2 - HPLAE IDE v8.60

File Edit WView FProject Debugger Programmer Tool: Configuore Window Help

- [B]X]
=l [ exnz.md nclude {pl 8Coxxx. h> Hd Surmbol |curr_|:uyte . .
= soure nclude <delays.h>

Fyrboo . . I Value I Einary I
FORTE O=x00 ooooooon

efine SW0 PORTEBbits.REO

efine LED]1 LATDbits . LATDO
efine LEDZ LATDbits . LATDL
efine LED3 LATDbits . LATDZ

signed char KMODE=0;
signed char EKSTR=0;

D Files

[Hid main (veid) { — -
TRISD=0b00000000; HEEB B WatchiiF &3

LATD =0bl1110000;

|| W atch 4|
- [B]X]
Flile (1) {

[Flitch { Stopwatch Total Simulated
| case O: fstucion Cycles| 30000401 30000401

[=] if (sw0 ==0){ EMODE=1; }
break:
case 1: Frequency  [MHz ] _w
LEC1 =1:
EMODE = Z;
hraal -

wewm]| mmm” 7.500700

=

PLAR 3IM PIC18F4520 pe:0xba T 0z nov ZDCC 16 MHz  bank0 Lnlg, Colld INE | WR

E TME . pptx AN exl)Z - MFLABIDE. ..



MFLAKIFE

File Edit WView Project

= I:I ex0Z.mc
l_:_||:| Soure

D Files

AN exll? - MFLAE IDE ¥8.60 - Stopwatch

Zelect Tool

Clear Memory L

' Programumer  Tool: Configore  Window  Help

"P| Debug Vi E D B @@ LEEBR | Checksum: Oxdecd [ bomee B TR

o m - |BIX] mER
A pdrate — (= pi= R )
Halt F5 {g 1 ;3_ Cxxxﬁh} — i Symbal| | cur_byte w
ai <delavys.nhis
Step Into Fi 2 Symdoo. . I Value I Einary I
Step Over Fa : PORTE Ox00 oooooooo
Step Out SwW0 FPORTRBRbits.REO EMODE Ox04 00000100
Reset : LEDL LATDbits. LATDO || 2 SEEDEE e
Breakpoints. .. F2 LEDZ LATDbits. LATD1
StopWlatch LED3 LATDbits.LATD2
Complex Breakpoints
Wew Workboolk =

Profile L Cpen Workbook
Clear Code Coverage Gave Workbook
Refresh PI Save Workbook A=
Settings Close Workbook
- =L DU CPPL e 2

LATD =0b11110000; "ml

Ewhile (1)1
€ switch (KMODE) {

- Stopwatch

Stopwatch Total Sirulated

| case 0: Instruction Cycles| 30000401/ 30000401
if (sw0 == FMODE=1; :
] '{ M Pl Time [ Secs) | ?.5IZIEI1EIEI|| 7.5001 Dn|
break: =
case 1: Processor Frequency  [MHz ) 16.000000
LED1 =1:
FEMODE = Z;
hraal -
MPLAE 3IM FIC18F4520 pe:Osch T D nov ZDCC 16 MHz  bankD
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File Edit WView FProject Debugger Programmer Tool: Configore  Windo im‘lu

D&M i mE 2 AwEN 2| [Debug fay HB®O® S EE@ME | Checksum: Oxdecd [ b ® TR

AM3 P —————— S
- AM4 — . ——
Bl 02 mev [ D-PICI8tex02ex02 ¢ A [__”EH£| I- ” - HX |
- ANE V- i ——
=l [ exnz.mo #:!.I'lCllee {pl 8Cy img T —1dd Symbol| | curr_byte w
: 1nclude <dela
'-:-'I:I S0ure # ki ANY By . . I Value I Einary I
. EHHE FORTE 0x00 00000000
----- : #define SWO Pdgawnw  [S-REO EMODE 0x04 ooooo100
""" _ #define LEDL (BN bbits. LATDO [ - Dx07 ooooo11l
_____ #define :mg =
..... #define IMT2
KEID
Asynch | cpq er Achions || Advanced Fin / Register || Clock. Stimulus || Fegister Injection || Reqister Trace|
unsigned ch KBI2
10 uns igned ch Fire Eilﬂg Action |'W'iu:|th | itz | Comments / Meszage |
11 R
(] Files . i RAZ
_— 1z Fvoid main Eﬂ
13 TRISD=0 RAS
_ RAE
14 LATD =0 RA7
1 5 RE1 [ —————
16 i mm—————— RB2 ¥ I-_| IE| I£|
17 Fwhile (1] {
18 . Flswitch (FEMO htal Simulated
15 | case [ 30000401
20 = if | 7.500100
21 bre

22 case 1: 16. 000000
J I ]

23 LEDL [.-'-‘-.dvanced... ] [ Bpply Remaove [ Delete Row ] [ Save E xit Help

s hraal -
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File Edit WView FProject Debugger Programmer Tool: Configuore Window Help

= I:I ex0Z.mc
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D Files

#include
#include

#define
#define
#define
#define

unsigned cha
unsigned cha

Fwvoid main

Ewhile(l){
[Flswitch (FMOD

=

<pl8cxxx.h>
<delays.h>

SW0 PORTBEbits.REO
LEDL LATDbits. LATDO

Jl stimulus - [Untifled]

Azpnch | Fin / Register Actions || Advanced Fin / Register || Clock Stimuluz || Fegister Injection || Reqister Trace|

Fire | Pin/5SFR | Action Width |L|nits |Enmmentsx’h-1&ssage |
RED

Set High
Set Low
| Toggle |
Pulze High
Pulze Low

htal Sirulated

30000401
7.500100

16.000000

[.-'-‘-.dvanced... ] [ Apply Remove [ Delete Row ] [ Save
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File Edit WView FProject Debugger Programmer Tool: Configuore Window Help
(DS e 2Aw 80 7| [bebug Vi S EB®® LEEBR | Checksum: Oxdecd | b omee BT

Bl 02 mew ] DAPICISlex2lexD2

=l [ exnz.mo #:i_nclude {pl 8cxxx. h> Ad Symbol |curr_|:uyte
=23 sourc #include <delays.h>

Byrboo . . I Value I
. . FORTE Ox00 00000000
#define SwW0 PORTEbits.REO EMODE Ox04

#define LED1 LATDbits.LATDO LATD 0x07
#define
#define

Jl stimulus - [Untifled]

Azpnch | Fin / Register Actions || Advanced Fin / Register || Clock Stimuluz || Fegister Injection || Reqister Trace|

unsigned cha
uns igned cha Eie ! Fin / SFR |.-'1'-.|:tiu:|n |'W'iu:|th | Urits | Camments / Message |
» [RBO Toggle i

void main BN REN T BN LSS AT

TRISD=0D

D Files

Fwhile (1] {
[Flswitch | htal Simulated

| 30000401
. 7.500100

' reoom

[.-'-‘-.dvanced... ] [ Apply Remove [ Delete Row ] [ Save
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@ TOCON TMROIZH||Er 1538

#® TMROH:TMROL TMROZTE{(E

@ INTCONC

538

DETE S TMROIE ~ TMROIF

Name Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Reset
TMROL TimerQ Register Low Byte 50
TMROH Timer0 Register High Byte 50
INTCON GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE RBIE | TMROIF | INTOIF RBIF 49
TOCON TMROON | TO8BIT TOCS TOSE PSA TOPS2 | TOPS1 | TOPSO 50
TRISA RA7(1) RA6(1 RAS5 RA4 RA3 RA2 RA1 RAO 52
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are discussed below.

An external clock source can be used to drive TimerO;
however, it must meet ::er'tam requirements to ensure
that tF d with the
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take pla:::e through the TM%DH ‘Buﬁer register. The high %
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" | File Edit WView Project Debugger Programmer Tools Configure Window Help g X
0 & S 0 ¥ ? | [Debug Vi HBwO @@-@\
1 #include <plB8cxxx.h> ol
2 #tinclude <delays.h>
3
4 vold Tmr0Init (void) ;
5
6 S ™™r0Init-————-————
7 vold Tmr0Init (void) {
8 TOCON=0b10000111 ;
9 TMROH= ;
10 TMROL=0 ;
11 INTCONbits. TMROIF=0;
12 1
13 ff——— main——————————
14 volid main (void) {
15 unsigned char 1i;
16 Tmr0Init () ;
17 i i e
18 TMROH= (0x10000-0x3D09) >>8;
19 TMROL= 0x10000-0x3D09;
20 INTCONbits . TMROIF=0;
21
22 while( INTCONbits.TMROIF = 0 ) {}
23 Nop () ;
24
25 DelaylOKTCYx (16/4 *50) ;
26 DelaylOKTCYx (16/4 *50) ;
27 Nop ()
28
29 Sleep () ;
30 }
31
W
£ »
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:| File Edit ¥iew Project Debugger Programmer Tool: Configore Window Help

af=a= S ¢ ¥ 2 Debn VB HBmO® SHaB wH T EEO |

1 #include <plB8cxxx.h> '?
2 #include <delays.h>
3

4 void TmrOInit (veoid) ;
5 / /- TmrO0Init---—————————-

6 Flvoid TmrO0Init (void) {

7 TOCON=0b10000111;

8 TMROH=0 ;

9 TMROL=0 ;

10 INTCONbits.TMROIF=0 ;

11 INTCONbits.TMROIE=1;

12 -}

13 [[====—————— main---—-—-—-—————-—-—- B
14 Elwvoid main (void) {

15 unsigned char 1i;

16 TmrO0Init () ;

17 TMROH=(0x10000-0x3D09) >>8;

18 TMROL= 0x10000-0x3D09;

19 INTCONbits.TMROIF=0;
20 TRISD=0;
21 LATD =0;
22 INTCONbits.GIE = 1;
23 J/--—--—-—-—---— -
24 Elwhile (1) {}
25 }

6 - o
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:| File Edit ¥iew Project Debugger Programmer Tool: Configore Window Help

S b o ? |peby Vo EHBa® SHak

#include <pl8cxxx.h>
#include <delays.h>
void HISR (void) ;

#pragma code P808=0x808

lwvoid PO0O0B (void)

O JdJo ke Wil

Lq _asm goto HISR endasm |}
#pragma code

#pragma interrupt HISR

Elwvoid HISR (void)

{
INTCONbits.TMROIF=0;
Nop () ;Nop () ;Nop () ;Nop () ;
Nop () ;Nop () ;Nop () ;Nop () ;
DelaylO0TCYx(19) ;
TMROH= (0x10000-0x3D09+1) >>8;
TMROL= 0x10000-0x3D09+1:
LATD++ ;
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