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PICkit 2 Debug Express

GIOI THIEU

Ngoai ¢’ng dung Nap chuong trinh (Programmer), PICkit 2 Development cé thé dugc
st dung d& Nap/ G& r8i véi MPLAB IDE , MPLAB IDE cho phép PICkit 2 dudc st dung
nhu mot in-circuit debugger as well as a programmer(chi cho nhirng thiét bi dugc lua
chon).

In-circuit debugger cho phép ban chay, khao sat va sira d6i chuong trinh ciia minh
trong khi chip ndm trong phan cling dich. Diéu nay rat gilp ban rat nhiéu trong viéc
gd loi vi chuang trinh (Firmware) va phan cing (Hardware) cung nhau.

D3c biét phan mém PICkit 2 Debug Express tuong tac v4i MPLAB IDE application dé
chay (run), dirng (stop) va chay tirng budc (single-step). Mét hodc nhiéu diém dirng
c6 thé dugc sir dung va bd x(r ly cé thé Reset lai. Mét 1an bd xur ly dirng lai, ndi dung
cla thanh ghi cé thé dugc khao sat va thay ddi.

DE& biét chi tiét han vé cach sir dung MPLAB IDE, tham khao céc tai liéu sau:
e MPLAB® IDE User.s Guide (DS51519)
e MPLAB® IDE Quick Start Guide (DS51281)
¢ MPLAB® IDE On-line Help

CAI PAT PHAN CUNG VA PHAN MEM
Cai d&t Phan cing PICkit 2 Nhu dugc chi rd trong huéng dan str dung PICKit 2

Luu y: Trong mét s6 tai liéu va phdn cing ci cua Microchip cé dé nghij si’ dung dién
tré pull-down 4,7KQ trén cac chan ICSPCLK va ICSPDAT cho debugger. PICKit 2 mdi
cua Microchip va cua TMe d& cé san cac dién trd nay bén trong vi vdy khéng can su
dung thém cac dién trd nay trén board mach dich.

Cai dat phan mém Ung dung MPLAB IDE |dy tir website clia microchip hodc trong dia
CD_ROM kém theo, va cai dat né theo dinh hudng cia phan mém.

Luu v: Debug Express yéu cdu phién ban MPLAB IDE 7.50 hodc mdi hon

sU DUNG PICKIT 2 DEBUG EXPRESS
1 Xac dinh Device Support

M6t danh sach cho cac chip hién thdi dugc hd trg bai PICkit 2 Debug Express, xem
file “\Readme for PICkit 2.htm” nam trong thu muc con “Readmes” cla thu muc cai
dat MPLAB IDE

Khi Lua chon mot thiét bi nhu dugc ndéi dén trong muc 4.5 “Debug Express
Tutorial” ,Hop thoai “Select Device” cho th&y trong Hinh 4-11 hién ra mdrc do hd trg
cho thiét bi dudc chon bdi Debugger Express. Trong muc cia hop thoai “Debugger”,
mau cta hinh tron tai vi tri “PICkit 2” cho thdy muc do hd trg :

e Mau Do - Thiét b hién chua dugc ho trg bai PICkit 2 Debug Express

e Mau vang - Thiét bi cd su ho trg beta bai PICkit 2 Debug Express

e Mau Xanh luc - Thiét bi cé day du hd trg bai PICkit 2 Debug Express
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Chi bdo su ho trg Beta la chi bdo thiét bi dugc hd trd, nhung chua dugc kiém ching
v@i su thur cia Microchip.

2. Tai nguyén du trir

Vi cac thiét bi cé kha nang ICD xen ké chlc nang in-circuit debugging va chiic nang
ICSP trong qua trinh debugging, nén PICkit 2 Debug Express sU dung mot sé tai
nguyén on-chip trong khi debug, nhithg vung (vi tri) nay khéng san sang cho su su
dung cho ma ngudi dung. Trong MPLAB IDE nhitng thanh ghi dugc gdn mac “R” trong
clra sd Register 1a dai dién cho nhitng thanh ghi du trit

DE biét thong tin vé tai nguyén thiét bi can cho in-circuit debugging vui ldong xem
trong MPLAB ICD2 Help, tim trong help=> topic. Tai nguyén s dung trong MPLAB
ICD2 thi cling giéng nhu trong PICKit 2 Debug Express.

3. St dung ICSP Header

-IIIIII!IIIIIIIIII
]

PIC MCU c6 thé dugc debugged
truc ti€p qua dau ndi ICSP (In
Circuit Serial-Programming) ma
khong can ICD Header

Debug Target Board

Hinh 4.2 N6i demo board dén PICkit 2
4. Configuration Bits and Debug Express

PIC microcontroller devices khéng yéu cau mot ICD Header va cé thé dugc gd 16i truc
ti€p bang #DEBUG bit trong Configuration Word(s). Diéu dé cho phép hodc loai bd
ché debugger cta PIC Microcontroller.

Bit nay dudc tu dong thi€t |ap cho phu hgp bdi MPLAB IDE khi sir dung PICkit 2
Debug Express va khéng nén dudc chi ro trong source code configuration settings.

NHAC NHO:

O nhiing didu kién thiét ddt binh thudng gid tri DEBUG configuration bit Khéng nén
dugc chi ré trong C4u hinh m& ngudn. Vi vy cé thé gy ra bit sé dudc khdng dinh
Khi viéc 14p trinh mét thiét bi bén ngoai trinh g& réi. Cai nay sé gdy ra thiét bj van
hanh khéng thich hop hay khéng dung vdi mong muén trong mach Ung dung.

Nhiéu chip 16-bit PIC microcontroller chdng han nhu ho PIC24 va dsPIC33 c6 nhiéu
chan ICSP Programming va debugging port pins nhan PGC1/EMUC1 va
PGD1/EMUD1, PGC2/EMUC2 va PGD2/EMUD2, vv. Trong khi bat ky c6ng ICSP nao
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cling c6 thé sir dung dé€ 1ap trinh (nap), chi c6 mdt cng tich cuc trong thdi diém
debugging

DE kich hoat EMU port thiét 1ap trong device Configuration bits. Néu kich hoat thiét
lap khong phu hdp Emu port ndi tgi PICkit 2, thi thi€t bi khong c6 kha nang vao ché
do debug. Trong hop thoai Configuration Bits ciua MPLAB IDE, bit nay thudng dugc
tham khao t8i nhu "Comm Channel Select” bits.

5. Debug Express Breakpoints (diém dirng)

S6 lugng breakpoint kich hoat dugc PICkit 2 Debug Express ho trd phu thudc vao
thi€t bi dich, da sé Baseline va Mid-Range devices ho trg 1 breakpoint, mot sG PIC18
va 16-bit dugc ho trg nhiéu breakpoints han

S8 diém ding tich cuc san cé cho thiét bj hién thdi trong MPLAB IDE cé thé dugc
nhin thdy bdi lua chon “Debugger>Breakpoints”. Cai nay s€ md mot hoi thoai (Hinh
4-3) cho thdy bat ky diém dirng hién thdi dugc dat nao trong Ki ('c Chuong trinh
(Program Memory). “Active Breakpoint Limit:” hdp van ban cho thdy téng bao nhiéu
diém dirng sdn sang cho thiét bi hién thdi. “Available Breakpoints:” hop van ban cho
thdy tdng bao nhiéu diém dirng cho thiét bi hién thdi khéng s dung

Breakpoints
Erzak at:
i
Program kdemory Breakpoints:
S [ FRencve |

Active Breakpaint Limit; Awailable Breakpoints;

1 1

[ 0K l ’ Carcel ]

Help

Hinh 4-3 Hdi thoai nhirng di€ém dirng (cho) PIC16F887
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Mot s6 PIC18 Va 16- bits cling hd trg nhitng advanced breakpoints (advanced
breakpoints). Nhitng advanced breakpoints cho phép nhitng diém dirng dugc thiét 1ap
trong File Register memory, va sé dirng su thuc hién khi moét File Register dac biét
dugc doc hay ghi tdi. Diém dirng nay cé thé cling dugc thiét 1ap sao cho nd sé& chi
dirng khi mot gia tri dac biét dugc doc tir hay ghi t6i mot thanh ghi. Dong thGi, mot
“Pass Count” cb thé thiét |ap bat ky ki€éu diém diung nao. Pass count nay sé cla
nhitng lan diém ding quy dinh ma ndé gdp trudc ddy ngung thuc hién (halt
execution). Chang han, thiét |ap pass count la “2” diém ding trén mdt Program
Memory cé nghia réng chi dan sé thuc hién hai 1an khong cé viéc dirng su thuc hién,
va thdi gian mot phan ba chi dan dudc thuc hién diém dirng sé dirng su thuc hién.
M3c dinh pass count cho tit ca cac diém ding la “0”, c6 nghia rédng su thuc hién sé
dirng 1an dau diém ding dudc gdp. Néu nhitng advanced breakpoints dugc ho trg bdi
thi€t bi hién thdi, thi MPLAB IDE menu option Debugger>Advanced Breakpoints sé
san sang md& mot hop thoai advanced breakpoint, néu thiét bi khdng hd trg advanced
breakpoints thi menu option s& md di xem nhu khdng cd. Lua chon diém dung cd thé
soan thao trong hop “Break Point #”

-

PICkit 2 Advanced Breakpoints

MEOTE: Prageam Memare braakpands map mof ba zef cfadrad
ar edifed it ffvs diafog excans far fre Pazs Cound

Break Poink # |1 w

Set Breakpoint in File Reqisters
Access Type Read A

File Register Address 058

Pass Count 0 | (0-255)

(04 H LCancel ” Apply ]

HINH 4-4 ADVANCED BREAKPOINTS DIALOG

Ghi chu:

Hdp thoai Advanced breakpoints sé trinh bay bat ky Diém dimng nao thiét Iap trong
Program Memory. Tuy nhién, hép thoai cé thé khéng s dung dé dat hay xéa nhiing
diém dirng trong Program Memory hay dé€ soan thdo dia chi (cua) mét Piém ding
Program Memory hién hitu. Chi gid tri Pass Count cho diém dimng Program Memory
dudc cd thé soan thao trong héi thoai Advanced breakpoints. D€ soan thdo, thiét dat
hodc xda nhitng diém ding Program Memory, s&’ dung MPLAB IDE Editor hay menu
Debugger>Breakpoints...
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6. Breakpoint Skidding (Piém dirng trugt)

The in-circuit debug implementation on PIC microcontrollers will halt execution on
the instruction after the breakpoint instruction. This means the breakpoint instruction
will have executed when the debugger halts. This is referred to as “breakpoint
skidding”.

As a result, there are some breakpoint behaviors to be aware of. When a breakpoint
is set on a GOTO, CALL, or RETURN instruction, the debugger will halt at the
destination instruction, as the program branch instruction with the breakpoint will
have executed. Also, when using the debugger Step Over function, a breakpoint will
be set on the instruction after the CALL instruction that the debugger is “stepping
over” if there is an available breakpoint. If the CALL instruction is followed
immediately by another CALL instruction, this will result in the debugger halting at
the destination of the second CALL instruction. To prevent this, a NOP may be placed
between the CALL instructions.

Note that 16-bit devices will halt two instructions after the breakpoint instruction.

7. Linker Scripts

NEu project cia ban s dung mot linker script, files ICD linker script dac biét phai
dudc sr dung khi debugging ma nhifng tai nguyén du trir dugc st dung bdi PICkit 2
Debug Express. Mdi chip c6 chita mot separate debug linker file, cé ki tu “i” & cudi
tén chip doé
Chéng han:
16F877i.lkr . In-Circuit Debug linker file for the PIC16F877 device
18F4520i.lkr . In-Circuit Debug linker file for the PIC18F4520 device
Khi viéc g& 16i vdi PICkit 2 Debug Express , ICD linker file can phai dugc st dung
thay vao linker file chuén.
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4.5 HUONG DAN DEBUG EXPRESS

Hudng dan nay s dung vdéi mot board Demo chitra PIC16F887 microcontroller. Board
demo nay dudc néi véi PICKit 2 debug express KIT qua dudng ICSP.

N&u ban khdng cé board demo ban ciing nén doc qua phan hudng dan nay dé cé cai
nhin téng quan vé viéc sir dung PICkit 2 nhu mot trinh g& réi trong MPLAB IDE.

File ngudn dugc si dung cho hudng dan ndy dugc cai ddt chung véi PICkit 2
Programmer software.

Selecting the Device (Chon chip)

D& chon chip trong MPLAB IDE:
1. Chay chudng tinh &'ng dung MPLAB IDE
2. tU MPLAB IDE menu bar chon Configure>Select Device (Hinh 4-5).

M

File Edit Wiew Project Debugger Programmer  Tools -Window Help

: | SelectDevice..
J b & H | 3:' = i ‘ é M “? Canfiguration Bits. ..
Tuntitled Worksp... [=J(0JES

External Memory. ..
1

o J Checksum: 0x26ff

ID Memary...

Settings...

utpu

| Build " Yersion D:nnlrol| Find in Files

(1 Files |0l: Symbols

| PICIEFEET | | |
Hinh 4-5: MPLAB IDE Menu Bar
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3. Trong hép thoai Select Device (Hinh 4-6) nhan vao nut cuén xudng trong hop
Device va chon chip ban can trong list nay. Trong hudng dan nay, chon

PIC16F887
Select Device
Device: Dievice Family:
 PIC1BF887] v| [ ™
Microchip Tool Support

Frogrammers

& PICSTART Plus & MPLABICD 2 @ PICkit2

iy PROMATE I @ FICkit1

@ MPLAB FPM3 i@ MPLAB REAL ICE

Language and Design Tools

&y ASSEMBLER @ COMPILER @ VD
va 05

Cebuggers

i@ MPLAB SIn iy MPLAB ICD 2 i@ PlCkit 2

@ MPLAB REAL ICE

MPLAB [CE 2000 MPLAB ICE 4000 MPLAB CD Header
D PCM1EYRD @ Mo Module @ Mo Header
[ ) ] [ Cancel ] [ Help

Hinh 4-6 SELECT DEVICE DIALOG

4. Khéng c6 thay ddi gi khac trong hdp thoai nay, Nhdn OK
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Chon PICkit 2 nhu mét Cong Cu G& Loi

1. Chon Debugger>Select Tool>PICkit 2. MPLAB IDE sé& thém PICkit 2 debug
features (hinh 4-7): (A) thanh trang thai sé hién ra PICkit 2 nhu cong cu g&
16i , (B) MOt PICkit 2 debug toolbar sé dugc thém vao, (C) Debugger menu sé
thay ddi dé thém nhitng chirc ndng g& 16i cho PICkit 2 va (D) clra sé Output
sé€ trinh bay tinh trang giao ti€p gilra PICkit 2 va board mach dich trén PICkit
2 tab.

:/\|
EMPLuB IDE v?.ﬁ].ﬂ?\cj

File Edit ‘“iew Project  Debugger  Programmer  Tools Configure  window  Help

-:Im

Reset

Breakpoints., ..

Prograrn
Read
Read EEDATA

Canneck
Download 05

Abort Operation

Settings

[ Files |¢f; 53*me|5|

Downloading PICkit2 03 2.20.0

FICTBFEE? found (Few 0x2)
FICkit 2 Feady

‘i] 1] ]

oy
Found PICkit 2 - Operating System “Wersion 2.1.0
Fkyarniiol: There is a newsr wersion of the P
Target power not detected - Powering from FIC
(]

Select Tool k Mone 5
O & M (=) | Checksum:  0x26f
J n | é% Clear Memnry 3 1 MPIARTCD 2 ‘ 0
J D 2 ST - 2 MPLAE ICE 4000
Aot 3 MPLAE ST
nimatce
—IUntitled Works 4 MPLAB ICE 2000
i ::It - Eg 5 REAL ICE =X
ep Inko : —— -
Skep Over g | rtral | Find in Files | PICkit 2
7 PIC32ME Starter Kit -
Step Ouk 2wersion 0.0.3.12

(2]

PICKi 2 PIC1GFEE7

pc:0 s 01 zdcc

bznk

Hinh 4-7 PICkit 2 Debug Tool

2. Chon Debugger>Settings dé thiét 1ap cho PICkit 2. Chdc ch&n “Connect on
Startup” checkbox phai dugc danh ddu dé cho phép dic tinh ty déng két ndi
feature (Hinh 4-8). R6i nhan OK.
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-

PICKit 2 Settings 23

Seting: | ‘Warnings

Automatically...

Conmect on startup

[ ] Program after a successiul build
[ ] Run after a successful program
] Output ta debug file

k. l [ Cancel

Hinh 4-8 SETTINGS DIALOG

3. Né&u PICkit 2 khéng tu dong két ndi khi né dugc lua chon nhu mét céng cu g8
16i, bay gi& Chon Debugger>Connect d€ két ndi. Tinh trang két ndi s& hién ra
trong clra s6 Output. TUy thubc vao phién ban ctia phdn mém MPLAB IDE
hodc Chip dudc lua chon, mot thdng bdo cé thé xudt hién chi bdo Firmware
(PICKit 2 operating system) Can cap nhat. MPLAB IDE sé tu dong cap nhat
firmware mdi.

Tao mot MPLAB IDE Project
Mot MPLAB IDE Project va khéng gian lam viéc sé luu gilr tat ca file va thiét dat cho
cung mdt du an phat trién. Project Wizard sé& gilip ban thiét 14p mot project mdi.
Select Project> to set up the project. The screen will display (Figure 4-9). Click
Next to continue to Step One.
1. Chon Project > Project Wizard dé& thiét |ap project. S& hién ra man hinh
Project Wizard Welcome (Hinh 4-9). Kich Next dé tiép tuc budc 1.
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-

Project Wizard

Welcome!

Thiz wizard helpz you create or configure a new MPLAR IDE
project.

To continue, click Mest.

£ Back Mewt » ][ Cancel ] [ Help

Hinh 4-9 PROJECT WIZARD WELCOME

1. Chon Chip PIC16F887 tu "Device” drop-down box, néu ndé chua dugc chon
(Hinh 4-10). Click Next dé tiép tuc budc 2.

-

Project Wizard

Step One:
EF‘.S E|:l:: a dewvice

Device:

|P|c1 EFaad [v]

[ < Back ” M et = l[ Cancel ][ Help

Hinh 4-10 BUO'C 1 — CHON CHIP
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2. Cho project nay, MPASM assembler tool sé dudc st dung. chon “Microchip
MPASM Toolsuite” tir Active Toolsuite drop-down menu (hinh 4-11). Chac
chan réng céac tool dudc set theo mac dinh trong folder sau: C:\Program
Files\Microchip\MPASM Suite:

- MPASM assembler can phai dang trdé vao mpasmwin.exe.

- MPLINK. object linker can phai dang tro vao mplink.exe.

- MPLIB. object librarian can phai dang tréo vao mplib.exe.
Click Next dé tiép tuc sang budc 3

e

Project Wizard

Step Two:
Select a language toolsuite

Active Toolswite: Microchip MPASM Toolsuite

T oolzuite Contentz

MPASK Azzembler [mpaznwin, exe]
FPLIME Object Linker [mplink. exe]
FPLIE Librarian [mplib.exe]

Lacatian

C:AProgram Files\MicrochiphMPAS M Suitehmpasmsin, exe

Help! My Suite [zn't Listed! ] [ ] Show all installed toolsuites

[ < Back ” Mext > ][ Cancel ][ Help

HINH 4-11: BUOC 2 - CHON BO NGON NGU LAP TRINH

3. Click Browse (Hinh 4-12) d& dinh vi hay tao ra mét thu muc project du' an
mdi va tén project. trong hudng dan nay, chon vi tri C:\Program
files\Microchip\PICkit 2 v2\DBE Demo va dat tén cho project, vi du nhu
“PIC16F887 Debug Demo”




PICKit 2 debug Express PAGE 12 www.tme.com.vn

e

Project Wizard

Step Three: Eﬁ
Create a new project, or reconfigure the active project? n’?@}

{®) Create Mew Praoject File

C:“Program Files\MicrochiphPl Ckit 2 v2A\DBE DemotPIC1EFSE7 D

Browse...

< Back ][ M et ][ Cancel ][ Help

HINH 4-11: TAO MOT PROJECT MOT

4. Thém moét file ngudn cho project (Hinh 4-13) tUr clra s6 bén trdi di dén
C:\Program Files\Microchip\PICkit 2 v2\DBE Demo. Chon va bat sang
file 16F887demo.asm va nh&n Add. File nay s& dugc dat vao trong clra sd
bén phai
Ghi chi: nhiing file khac cé thé b8 sung sau dé.

D&u “A” trong hinh 4-13 cho phép MPLAB IDE quyét dinh dudng dan téi file
Ia tudng d6i hay tuyét ddi cho project. D& biét mo ta va cach thay d6i nhitng
ki€u thém file cé thé xay ra trong tai liéu cua MPLAB IDE. Khdng thay ddi
thiét dat cho Project nay. Click Next dé tiép tuc sang culra sé tom lugc.

Ghi chu: véi nhitng project chira nhiéu file assembly (vi du Multifile project,
C code project) ban sé can thém mot linker script file. Xem tai liéu cong cu
ngon nglr cho thay nhiéu chi tiét han.
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Project Wizard

Step Four:

Add exizting files to your project II%HI;::}

=] PICkit 2 w2 [ A\ C:\Program FilestMicrochiphPICkit
=-_] DBE Demao

16F3870em
1 DBE Demo Copr
1 DEE Examples —
1 5K E=amples [E]
] 44-Pin Diemo Bo
Lo Pin Court L
FICkit 2 R eadm:
FICkitZ Uzer Gu
FICKtZ.ini
PICKiZv2.exe %]
[{ ] | 1 | [)] [{ ] 1 [}]

i ] iy fur] ] [

[ ¢ Back H M et > l[ Cancel ][ Help ]

HINH 4-13 BUOC 4 - THEM FILE

5. N&u cé 16i trong khi 1am, nh&n Back dé trd lai bat ky thao tadc ndo trong
Project Wizard (Hinh 4-14) néu khong nhan Finish

Project Wizard

. Summary

Click. “Finizh' to createdcanfigure the praject with these
parameters.

Project Parameters

Device:  PICT1EFRE7

Toolsuite:  Microchip MPASKM Toaolzuite

File: C:%Program Files\MicrochiphPICkit 2 +25DEE

&, new workzpace will be created, and the new project added
to that workzpace.

¢ Back H Finizh ] [ Cancel ] [ Help

Hinh 4-14 FIGURE PROJECT WIZARD SUMMARY
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Xem Demo Project

Sau khi hoan thanh mot project va thoat ra khoi Project Wizard, clra s6 Project sé&
trinh bay trong MPLAB IDE desktop window (Hinh 4-15). Néu n6 khong md ra thi
chon View>Project d& md né 1én.

Khi cdn, nhitng file project cé thé thém vao hodc loai bd bdt tir Project Window. Nh&n
phim phai cia chudt vao file trong Project Window d& hién ra pop-up menu vdi
nhirng tuy chon, & d6 cé thé thém hodc bo bét file.

~PIC16F887 Debug Demo.mew |- |0/

= (1 PIC16F887 Debug Demo.mcp
5.1 source Files

16FEE7Del

Assemble
(L1 Header Files
(L1 Object Files Build Cptions. ..
EE ] ?hrary Fi|7=:< Edit
[ Linker Script Remove
[ other Files

[ Files ¢ Symbols

HINH 4-15 PROJECT WINDOW FILE MENU

Tao ra mot File HEX

DE& tao ra modt file HEX d& nap vao Chip, ban can phai Build project nay. Chon
Project>Build All hoac right click vao tén project trong Proect Window va “Build All”
tUr pop-up menu MPASM assembler sé& tao ra mét file HEX c6 tén trung vdi tén cla
file .asm. Dién ti€n clda qua trinh sé rd rang trong thé Build cua output window (Hinh
4-16)

—_ Output g@
Builld | Yersion Contral | Find in Files | PICkit 2

Clean: Deleting intermediany and output files, [
Clean: Deleted file "CAFragram Files\hicrochiphFICkit £ wZA\DBE DemoyFIC
Clean: Dane.

Executing: "CA\Frogram Files\MicrochipihdFASK Suiteympasmwin.exe” fg j|
bessage[302] CAPROGRAM FILES\WICROCHIFVRICKIT 2 %&\DBE CEMO
bessage[302] CAPROGRAM FILES\WICROCHIFVRICKIT 2 %&\DBE CEMO
Fessaye[302] CAPROGRARK FILES\MICROCHIPARICKIT £ %2\DEE CERO
bMessage[302] CAPROGRAM FILES\WMICROCHIPARICKIT 2 %E3\DEBE CEMOD
bMessage[302] CAPROGRAM FILES\WMICROCHIPARICKIT 2 %a8\DBE CEMOD
Loaded CAFProgram Files\MicrochiphFICkit 2 w2\DBE Demob16F387Dermo.] |
BUILD SUCCEEDED: Wed Sep 12 13:49:38 2007

v
< >

HINH 4-16: OUTPUT WINDOW . BUILD THE PROJECT
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Kiém tra gia tri Configuration Bit

Nh{rng Configuration bit s& dudc nap va bén trong Chip la dudc set tir chuong trinh
st dung chi thi _CONGIF. M6t Project dugc xay dung, nhirng gia tri cia nhitng bits
nay cé thé dugc xac minh st dung Config Bit Window chon Configure>Configuration
Bits (Hinh 4-17).

Nhirng Congif bits sau day dugc st dung trong hudng dan nay:
Configl:

Oscillator - Internal RC No Clock

e Watchdog Timer - Off

e Power-Up Timer - On

e Master Clear Enable - MCLR is external

e Code-Protect - Off

e Data EE Protect - Off

e Brown-Out Detect - BOD and SBOREN Disabled
e Internal-External Switch Over Mode - Disabled
e Monitor Clock Fail-safe - Disabled

e Low-Voltage Program - Disabled

Config 2:

Self Write Enable . No Protection

e Master Brown-out Reset Sel Bit . Brown-out at 2.1V
_I Configuration Bits g@
Configuration Bits zet in code.
Address Value Category Zetting
2007 Z0E4 Oscillator Internal RC Mo Clock
Watchdog Timer Off
Power Up Timer On
Master Clear Ensble FMCLE is external
Code Protect Qff

2008

Datm ELE Fesd Protbect
Erown COut Detect
Internal External Switch Ower Mode
Monitor Clock Fail-safe
Low Voltage Program
JEFF Erown COut Reset Zel Bit
S3elf Write Enable

OEff

BCD and IBOREN disabled
Disabled

Disabled

Disabled

Erown out at 2.1V

No proteztion

HINH 4-17 CONFIGURATION BIT SETTINGS

Tai ma chuong trinh dé Debugging

Dé nap cho Chip, chon Debugger>Program dé& nap file 16F887demo.hex vao Chip
16F887 trén board demo.

Viéc nap Chip chi mét vai gidy, trong qua trinh nap thé PICKit 2 cua clra s6 Output
s& hién thi nhitng dong cdc thao tac d3 thuc hién. Pén khi nap day du thi hdp thoai
can phai nhin tudng tu nhu hinh 4-18

Ghi chu: Khi chay debug thi code sé tu dong nap vao trong bé nhd chuadng trinh
(program memory) cua PIC16F887 (Chip dich) khi PICkit 2 dugc chon nhu mot
debugger. Debug code thi dudc nap vao trong Chip dich d€ s dung nhifng kha nang
in-circuit debugging cta PICkit 2
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Fs

—_ 1 Qutput g@w

Build | “ersion Contral | Find in Files | PICkit 2

Initializing FICkit 2 wversion 0.0.312 |
Found PICkit 2 - Operating System Yersion 2.20.0

Target power not cetected - Powering from FICkit 2
FICTBFEEY found (Few Ox2)

FICkit 2 Ready

Fesetting

Frogramming Target (971 2/2007 3:47:39 PM)
Erasing Target

FProgramming Program Mamiore (T - NvdF)
“erifying Frogram bemony (0x0 - OxdF)
Frogramming Debug Executive (Dx-1F00 - 0x1FFF)
“erifying Debug Executive (Ix1F00 - Ox1FFF)
Frogramming Debug Yector

“erifying Debug YWectar

Frogramming Condiguration kemaory

“erifying Configuretion kMemary

Debug mode entered, DE Yersion =1.04

FICkit 2 Ready ™

HINH 4-18 OUTPUT WINDOW - NAP CHIP CHO DEBUG
Chay PIC16F887 debug demo

The PICkit 2 Debug Express thuc hién chuong trinh trong thgi gian thuc (real-time
Run) hac chay tirng budc (Step Into, Step Over, Step Out, Animate.) chay thdi gian
thuc xay ra khi ban chon Run trong MPLAB IDE. Khi chudng trinh dugc dirng bgi ca 2
thao tac Halt hodc breakpoint (Piém dirng), ban cd thé di tirng budc théng qua ma.

Nhitng nat sau day cd thé thudng s dung cho viéc truy nhap nhanh khi thao tac
debug:

Debugger Menu Toolbar Buttons

Run \i

Halt m
Animate | b
Step Into “
Step Over IE
Step Out il
Reset |@
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Dé& chay Demo code:

1.

2.
3.

Double click 1én file 16F887Demo.asm ti Project window hodc chon File>Open
tlr toolbar menu. Code sé& hién ra mot clra s6 file nay.

chon Debugger>Run Hoac click Run.

xoay bién tré (RP1), dugc gan trén demo board, va quan sat LEDs.

Néu chugng trinh hoat déng dung thi cac led s& chay nhanh hay cham haon tuy
thudc vao chiéu va vi tri cia RP1, tuy nhién cé mot “bay” c6 y dat trong ma
véi muc dich trinh dién cho debug. Xem muc 4.5.9 “Debugging the
PIC16F887 Debug Demo Code” cho chi dan cach g& I6i.

chon Debugger>Halt hodc click Halt d& ngung chay chuong trinh. Mot mdi
tén mau xanh s& danh d&u vi tri dong code trong cla sé file khi chuang trinh
dung

chon Debugger>Reset>Processor Reset d& khdi dong chudng trinh. Mii tén
bién mat, cé nghia thiét bi d& dudc Reset lai.

9 Debugging the PIC16F887 Debug Demo Code

B4t ky nhitng van dé sau day co thé lam PIC16F887 lam viéc khong ding

1.
2.
3

Gia tri A/D converter khong dudc viét dung mdc dén delay routine.

A/D converter khéng dugc chon (enable) hay khong thiét 1ap chuyén doi.
Mot 16i ddnh mdy trong chuagng trinh c6 thé gay ra chuong trinh van hanh
khong thich hgp.

DE& khdm pha van dé dudc liét ké dau tién, dat mot diém dirng tai dong cla code ma
no ghi tdi gia tri A/D két qua high-oder delay byte:

1.

bat mot con tro trén hang sau day trén dong cua code trong file
16F887demo.asm: movwf delay+1 nhin thdy nhu hinh 4-19. Tai diém ding
nay, chuong trinh s& dirng lai mot Ian khi A/D bién ddi hoan thanh.

Right click 2 lan 1én dong dé dé hién ra drop-down menu va chon
“Breakpoint” hodc double click Ién dong mét ki tu breakpoint sé xuat hién ti€p
dén dong nhu chir B trong hinh tdm canh mau dé nhu nhin thay trong hinh 4-
19
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1 C:\...\16FBBTDEMO.ASM M=%

InitRegisters:
banks=sel Display
ol Oxa0
o wrE Display
clrf Direction
clrf LookingFor ; Looking for a 0 on the button
MainLoop:
morE Display,w ; Copy the display to the LED=
morrE PFORTL
nop ; wait total of Eul for AZD amp to se
nop ; wait luk
nop ; wait luk =
nop ; wait lub r
nop ; wait lul
b=sf ADCONO GO _DOHE ; start conwersion
btf=sc ADLCONOD, GO_DONE ; this bit will change to zero when t
goto -1
morE ADRESH, w ; Copy the AZD result to the delay lo
B | ot Delay+l
AzDDelayvLoop:
incf=sz Delavw, £ ; WMaste time. t:]

HINH 4-19: SET BREAKPOINT

3. Chon Debugger>Run, hoédc click Run dé chay chudng trinh. Piém dirng sé
dirng chuang trinh lai khi chugng trinh chay dén dong c6 danh dau nhu mot
diém dirng

Ghi chi: tuy thudc vao Chip , diém dung cb thé “truct” qua khai vi tri dinh vi,
trong trudng hdp nay nd sé diung tai dong :

incfsz Delay, f

4. dua muose qua ADRESH trong dong trén diém dirng va né sé hién thi gi tri
cua file register (Hinh 4-20).

0 \TGFRRTDFMO. ASM [;]-‘

ALCONOD, =0 _TLONE ; this bit will change to zero when €

goto -1
movrE LDRESH, w ; Copy the AFD result to the delay lo
E) morerE Celaytl
[spRESH = 0xF7)
AzDDelayLoop:

* incfzz Lelay, £ | ; Waste time. ==
qoto 2EDDhelavLoop ; The Imnner loop takes 3 instructions
incf=sz Lelav+l, £ ; The outer loop takes and additional
goto LzDhelayLoop ; 17e8+3) * EZEg = 197376 instructions =

== 11 Sa - dmmme e mmmdmTla = = L = mm o= ]

] ' B

HINH 4-20 GIA TRI THANH GHI ADRESH
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5. Diéu chinh bién tréd RP1 va ti€p tuc chay chudng trinh bang cach chon
Debugger>Run chuong trinh sé chay vong qua va dung lai Ian nira.

6. Dua mouse qua ADRESH lan nita va xem két qua A/D khéng hé thay d6i. Nhu
vay la hinh nhu bién déi A/D khéng lam viéc. bd bién déi A/D dudc khéi tao
va cai dat xay ra g dau chuaong trinh.

7. chon Debugger>Reset dé€ reset lai chugng trinh

Select View>Watch to open a new Watch window. This window will allow you to
watch the A/D register value change as the program executes. The Watch dialog
opens with the Watch 1 tab selected, as shown in Figure 4-21.

8. Chon View>Watch d& md& mot clra s6 Watch, clra s6 nay cho phép ban di t&i
thay ddi gid tri thanh ghi A/D nhu chudng trinh dang chay. Hop thoai Watch
md ra c6 mot bang chon Watch 1 nhu trinh bay trén hinh 4-21

1 Watch mE x|
Add 5FF| |ﬂ«DEEINEI v | [Add Symbol| | 16FaE7 v/

Address | Syvmbol Name | Value |

Wwatch 1 | wiatch 2 | watch 3 [ watch 4

HINH 4-21 NEW WATCH WINDOW

Ghi cha: N6 khéng dé nghi s dung clra s6 View>File Registers va View>Special
Function Registers khi g& 10i v&i PICkit 2 Debug Express. Khi clra s6 nay md, toan bd
noi dung dudc ghi roi doc lai tur chip dich trong moi thao tac, diéu nay lam cham qua
trinh debug mot cach dang ké. Thay vao dd, chi thém SFR va bién file Register ma ta
quan tdm dén clra s6 Watch nhu dudc mé ta trong phan hudng dan nay.

9. chon ADCONO tir ddu danh sach s xudng va click Add SFR dé thém ADCONO
vao clra s6 Watch. L3p lai diéu nay dé thém ADCON1 va ADRESH vao clra s6
Watch. FSRs dugc lua chon thi can phai ré rang nhu trong hinh 4-22

= Watch mEx]
AddSFHHﬂ«DHESH v | [Add Syt |_1EFEE=? v|

Addres=z | Svmbol Name | Value |
o1iF ATCONO D=00
=y ADCON1 D=00
0O1E ADERESH OxF7

Watch 1 | wiatch 2 | Watch 3 | watch 4

HINH 4-22 THEM SFRs VAO CUA SO WATCH
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10.

11.

12.
13.

14.

15.

Chon Debugger>Run dé chay chuang trinh Ian nita, chudng trinh s& dirng lai
sau khi né dén vi tri diém dirng.

Khao sat nhitng gid tri ADCONO va ADCON1 trong ctta s6 Watch, gia tri
ADCONO la “0x40” ( b’'01000000’). Gia tri nay tudng Ung vdi gia tri hex dugc
chi dinh trong chucdng trinh, tuy nhién day thi khong dung. Xem lai
"PIC16F882/883/884/886/887 Data Sheet” (DS41291), muc Analog - to -
Digital (A/D) module, chi bdo cudi cling cta bit nay Ia “1” (b’01000001’) dé
bat module A/D. dé& c8 dinh cai nhiéu nay, thay d6i:

moviw 0x40
Thanh
movlw 0x41 trinh bay nhu hinh 4-23
[ -'i
~1€:\...\16F8BTDEMO.ASM M=%
o1 Setuphnal ogPins: -
(=35 bank=sel ANSEL ; address Register Page
3 bsf STATUS,BP1
i ik movrl Ox01 ; configure Port & pin 0 Analog
&5 morE ANEEL
113 movl Ozx00 ; remaining pins are all digital
o7 mowrE ANSELH
3= SetuplhrD:
59 bhank=sel ADCOMNL ; address Begister Page 1
0 movrl Ozx00 ; AZD Left-Justified, references are 'gl
71 morE ADLCONL
TE hanks=sel ATCOMO ; address Begister Page 0O
73 movlyw Oxdl
7 mo e ATCOMO ; configure AZD for Fosc,/2, Channel 0
75 InitReygisters:
TG bhank=sel Display
77 morl Oxa0
7e mowrE Display
79 clri Direction
=0 clrf LookingFor ; Looking for a 0 on the button
o1 MainLoop: [V}
3| (2]

HINH 4-23: AD MODULE CODE

Chon file>save d€ Iuu su thay d6i cua ban

ban phai build lai va nap lai cho Chip @& thay ddi hiéu (ng. Chon
Project>Build All & xay dung lai project va Debugger>Program dé nap lai cho
Chip st dung PICkit 2

Chon Debugger>Run dé chay chuang trinh an nifa, chuang trinh sé& dirng lai
sau khi né dén vi tri diém dung.

Khao sat nhitng gid tri trong clra s6 Watch, bay gi&, giad tri ADCONO can phai
1a “0x41” (Hinh 4-24).
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1 Watch M= x|
Add SFR| |ﬁDEEINEI w | [Add Symbel |_1EFEE? v|

Address | Svmbol Name | Value |
O1iF ADCOMO Ox11
Qo9F ADCON1 O=00
0O1E ADERESH O=xF7

Watch 1 | wiatch 2 | watch 3 | watch 4

HINH 4-24 GIA TRI PUNG ADCON

16.Right click trén dong cua code c6 dan d&u diém dung, va chon
Remove>BreakPoint hodc double click trén dong dé dé€ g& bé diém ding.

17.Chon Debugger>Run dé chay chuong trinh thdi gian thuc, xoay bién tré RP1
dé thay ddi gia tri hién thi trén LEDs, Bay gi& nd da lam viéc.

M& ngudn trong hudng dan nay chlfa dung chi mdt bdy. Tuy nhién, ma thuc su ¢
thé c6 nita. SI* dung MPLAB IDE v@i chlic ndng debug cia PICkit 2 mdt cach thanh
céng, ban cé thé tim thdy va fix nhitng van dé trong code cua cac ban.

Ung dung Lap trinh va G& 16i )
Khi chuong trinh thanh cong dugc gd 16i va chay, budc ti€p theo la nap chuadng trinh
vao chip va chay déc lap trong khi két thac thiét ké. Khi lam diéu nay, nhitng tai
nguyén du trit bdi ICD dudc tha tu do cho s dung bdi 'ng dung. d& nap chudng
trinh 'ng dung, sr dung nhitrng budc sau:
1. B& chon PICkit 2 nhu mét céng cu debug bang cach chon Debugger>Select
Tool>None
2. Chon PICkit 2 nhu mo6t cong cu nap trong menu Program>Select Programmer
3. Lua chon: Thiét lap ID trong Configure>ID Memory (Hinh 4-25)

-User ID Memory
Uszer ID:
TFIFFFTE
[ ] Usze Unpratected Checksum
| ok | | cacel | | Help

HINH 4-25 SU DUNG ID MEMORY

4. Thiét 1ap nhitng thdong s6 dé& lap trinh trén Programmer>Settings , Bang
chuang trinh
5. Chon Programmer>Program

Bay gid Chip dich sé chay doc lap




