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Chwong 1

Téng quan vé PICKit 2 Programmer/Debugger

1.1 Gidi thi¢u:

PICKit2 Programmer / Debugger la san pham ctia Microchip dugc phat trién trong
thot gian gén day. Piém dic biét cia PICKit 2 la chi phi thap. C6 kha niang nap /
g0 101 hau hét cac chip PIC va EEPROM, tbc do cuc nhanh va tién dung. co thé
nap va g& 16i truc tiép trong MPLAB IDE hoic nap béng phan mém PICKit 2
Programmer Application. Ngoai ra PICkit 2 con c6 thé st dung nhu mot thiét bi
dau cudi truyen dir liu véi PC qua chic nang UART Tool va Logic Tool
Analyzer. Co thé tom tit cac tinh ning ctia PICkit 2 nhu sau:

Hinh 1: PICKkit 2 phién ban day du (Chi str dung cho PIC MCU ¢6 VCC

Giao tiép PC qua cong USB, khong can cai dit driver (twong tw nhu mouse,
keyboard USB cua PC), do 6n dinh rét cao, khong bi 1.

Giao dién windows ndi bat, supports the Windows Vista 64-bit OS

Tbc d6 nap/gd rdi cuc nhanh. Chirc ning nap/gd 16i, UART tool va Logic
Tool Analyzer

Support ddy du baseline (PIC10F, PICI2F5xx, PIC16F5xx), midrange
(PIC12F6xx, PIC16F), PIC18F, PIC24, dsPIC30, dsPIC33, and PIC32
families of 8-bit, 16-bit, and 32-bit microcontrollers, va mdt s6 san phém
Serial Eprom ctia Microchip

Tu dong cap nhat Firmware khi ¢6 phién ban mai

Co chtrc nang Progmmmer—T 0-Go — nap khong can giao tiép PC

Chip méi (New device) c6 thé dugc bo sung bang viéc cap nhat phan mém.
Phin mém gin diy nhdt thi sdn cO trén website ctia Microchip

www.microchip.com.

Hinh 2: PICkit 2 Phién ban rat gon

= 5V khong support 3V3)
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Hinh 1: La mot PICkit 2 ddy du tinh ning twrong tu nhu san pham cing tén cia
Microchip, dugc Thién Minh Electronic Solutions (TMe) — www.tme.vn phat trién
va san xuét tai Viét nam, moi linh kién, PCB va thiét ké déu c6 chit luong cao.

San pham duoc bao hanh mién phi 1 nam.

Hinh 2: La PICKkit 2 rat gon, Do phan ctng don gian nén chi support cic PIC
MCU co VCC = 5V. N6 thi gid ré phu hop vdi cac doi tuwong Sinh vién va ngudi
dung nghiép du. Bdo hanh mién phi 1 ndm.

Sau mot thoi gian dai ban 2 san phdm PICKIT2 nhu gidi thiéu & trén dugc khach
hang tin dung va ciing tir gop ¥, nhu cau sir dung ciia khach hang, TMe phat trién
thém PICKIT2-PLUS la Phién ban rat gon (VCC cd dinh 5V) C6 gin ZIF Socket,
Co thé nap truc tiép trén ZIF Socket cac loai PIC10F, 12F, 16F, 18F va nap qua
ICSP cho dsPIC30F 40/28/20 PIN....va tac ca cac loai PIC ma phin mém support.
Puong ICSP nay rét tién dung trong viéc nap cac chip on-board.

PICKIT2-PLUS str dung mdt Jumper dé lwa chon VPP cho cac loai PIC10F, 12F,
16F, 18F tuong trng duogc nap trén ZIF Socket, cac vi tri va chiéu gén Chip duoc
chu thich k¥ trén phan cing. Ban phai cha ¥ lya chon Jumper cho phit hop voi loai
Chip can nap, tranh truong hop gan nham lam hu hong Chip.

Chu y: PICKIT2-PLUS hién tai khong nap dwoc cho cac dong dsPIC30F 40/28/20
PIN ...trén ZIP Socket, Cdc logi nay phai nap qua duwong ICSP.
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1.2 I'J'ng dung PICKit2 cho viéc nap chwong trinh:

PICKit 2 programmer cho phép ban nap chuong trinh (Programmer) cho tit ca cac
PIC duoc hd tro liét ké trong file PICKit2 Readme. Giao dién lap trinh c6 thé
gidng nhu hinh 2. Nhiing chirc nang diéu khién duoc liét ké trong nhiing khu vic
sau:

" PICkit 2 Programmer - www.tme.com.vn

File  Device Family  Programmer  Tools  View  Help

Menu Bar

A

Midrange/Standard Configuration
Device: FIC1EFE87 Configuration:  3FFF 0700

A

UserlDs:  FEFFFFFF Device config

Checksum;  2EFF

FICkit 2 connected. 1D = wwiw tme. com.wn % @ Status window
FIC Device Found. Mlcnncl'“p

[ ]: ID:|D Farget m = Pl‘OgeSS Bar
Check
l Fead ] [ Write ] [ Werify l [ Eraze l [ Blank Check l O ;ME:T_H L | ‘\\ Device VDD

Program Memory

Enabled E-He:.-: Dnl_p v Source: |More [Empt_l,l.n’Erased] \

0000 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF arFF 3FFF | |~ Memory source
0008 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF -

O0l0  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
00l&  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
0020 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
onza  3FFF  3FFF  3FFF  3FFF  3FFF  GFFF__ 3FFF__ 3FFF
D030 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
0038  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
0040 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
004  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
0050 3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF
005  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF  3FFF

EEPROM Data
o _ Auto [mport Hes
Enabled  |Hex Orly | +'wirite Device

00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF A Read Devics +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF Ef FF Export Hex File
20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF =
30 FF FF FF FF FF FF FF FF FF FF FF °F FF FF PR fF +| | PICKit 2

Program memory

EEPROM Data memory

Hinh 2: PICKit 2 Programmer Application

1.2.1 Menu Bar
Menu bar cho phép chon lga nhitng chirc nang khac nhau. Tém luge nhitng chirc

nang sau:
File
o [mport HEX: Nhap mot file HEX dé nap. File HEX hd tro dang
INHX32

e Export HEX: Xuat thanh mét file HEX doc tir chip. File HEX dugc
tao ra cling trong dang INHX32
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Flie History: liét ké danh sach 4 file HEX gan nhat dugc mé ra cling
v6i dudng dan ciia no. Nhimng file HEX gan ddy nay co thé dugc
chon dé nhap nhanh. Ghi cha: History méi dau cai dit phdn mém
mic nhién con tréng cho dén khi c6 1énh Import mét file HEX.

Exit: Thoat khoi chuong trinh.

Device Family

Luya chon mét nhém chip dé tim kiém mot chip co trong nhom d6

Mot s6 nhom chip thi khong thé Auto-detected (vi du nhu Baseline) s€ hién
ra mot hop kéo xubng , trong d6 chira nhitng chip can lya chon.

Programmer

Tools

Read Device :Poc ndi dung chip nhu program memory, data
EEPROMmemory, ID locations va Configuration bits.

Write device : Nap noi dung cho chip nhu program memory, data
EEPROMmemory, ID locations va Configuration bits.

Verify : so sénh ndi dung  nhu program memory, data
EEPROMmemory, ID locations va Configuration bits doc tr MCU
dich v&i ndi dung file HEX dugc import

Erase : X6a toan bo ndi dung chip

Blank Check: kiém tra mot chip tréng hay khong

Verify on Write: néu dugc danh dau (check) Chip sé& thuc hién xac
minh (so sanh lai) ngay sau khi nap ( d& nghi), néu khong dénh diu
thi n6 chi nap ma khong xac minh qua trinh.

Hold Device in Reset : néu dugc danh dau (check) chan MCRL\
(Vpp) s& duoc chdt & mire thap (khiang dinh). Néu khong danh dau,
chan nay s€ duogc tha tu do (Tri-Staed), cho phép mdt Pull-up bén
ngoai dua chip ra khoi su Reset

Write on PICkit Button: khi dugc danh dau mot thao tac nap (write)
s& duge thuc hién khi nhan nat Push button trén PICKit 2 (nut Push
button khong str dung cho phién ban nay)

Enable code Protect: Cho phép bao vé ma cia Micocontroller khi ¢
thao tac nap sau khi chon chirc ndng nay

Ghi cht: dé x6a bd ma bao vé moi bd nhé chip phai dugc xd6a bo va
nap lai.

Enable code Protect: Cho phép bao vé dir li¢u ctia Micocontroller c6
dir liéu EEPROM khi ¢6 thao tac nap sau nay

Ghi cha: dé x6a bé ma bao vé moi bd nhé chip phai dugc x6a bo va
nap lai.

Set OSCCAL: cho phep thay d6i gia tri OSCCAL cua Chip. Vi tri
duogc Ivu vao phan cubi cung cta bd nhé chuong trinh
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Taget VDD soucer:

-Auto-Detect: PICKit2 s& ty phat hién ra Chip dich c6 cip ngudn
hay can phai cAp ngudn boi PICKit 2 Programmer mdi khi co
thao tac
Luu ¥: Phién ban “Only 5V” chi sir dung nguén cb dinh VDD =
5V cung cap qua USB

-Force PICkit 2: PICKit 2 s& ludn luon thir cAp ngudn dén Chip

dich

-Force target: PICKit 2 s& luén ludn coi Chip dich da duoc cip

ngudn san

Calibrate VDD & Set Unit ID: M& ra mot wizard ting budc nguoi
dung dinh c¢& Di¢n 4p PICKit 2 VDD, vi vdy n6 chinh x4c hon. Va
dé chon viéc gan mot don vi ID dé dé dang phan biét cac PICKit 2
khéc nhau

Use VPP First Program Entry: Khi muc nay dugc check, né cho
phép PICKkit 2 ndi toi va nap véi nhimg cau hinh va ma c6 chéan giao
tiép ICSP can tro PICkit 2 phat hién ra chung. Viéc sir dung déc tinh
nay yéu cau PICKit 2 phai sir dung ngudn ngoai

Fast programming: Khi check vao muc nay PICKit 2 s€ thir nap cho
Chip cang nhanh cang t6t. Khi khong dugc check PICKit 2 s& 1am
cham téc do giao tiép ICSP xubng. Piéu nay thi c6 ich véi cac
duong ICSP co tai.

Check Communication: Xac nhan giao tiép USB véi PICKit 2 va
giao tiép ICSP v6i mot Chip dich bai viée xac dinh ID caa Chip do.
UART Tool...: Bat PICKit2 vio Mode UART giéng nhu mot thiét b
dau cudi dé giao tiép v6i mot chuong trinh Chip PIC MCU théng
qua nhirng chan USART

Troubleshoot...: (do 18i) — Mé ra mot wizard dé giup do viéc do 16
két ndi tir PICKit 2 dén Chip dich. Pay 1a mot chirc nang hiru ich
nhat bat cr khi nao PICKit 2 khong phat hién ra Chip dich
Download PICkit 2 Programmer Operating System. Thuc hién viéc
tai xuéng (cap nhat) PICKit 2 Operating System (Firmware).

PICkit2 User.s Guide: Giéi thiéu va Huéng dan sir dung PICKit2
file PDF (yéu cau phai cai dt phan mém Adobe Reader)

44-Pin Demo Board Guide: Gi6i thiéu va Hudng dan st dung 44-
Pin Demo Board file PDF (yéu ciu phai cai dat phan mém Adobe
Reader)
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e LPC Demo Board Guide: Giéi thiéu va Huéng dan sir dung Low Pin
Count Demo Board PDF (yéu cau phai cai dat phan mém Adobe
Reader).

o PICkit 2 Programmer on the web: m& www.microchip.com/pickit2
trong trinh duyét web méc dinh.

e Readme: m¢ file PICkit 2 Readme.txt. File nay chira thong tin vé
phién ban méi, Chip dwoc hd trg va cach két ndi vé6i thiét bi dich
(Chip)

o About: M& mdt hoi thoai voi PICkit 2 Programmer application
version, device file version va firmware version.

1.2.2 Device configuration
Device configuration 14 cira s6 trinh bay Chip, User ID, Configuration
Word Va Checksum. N¢ ciing trinh bay OSCCAL va BanGap cho nhiing
chip c6 nhiing déc tinh do.

Pé su dung cho baseline (12-bit core) devices, serial EEPROM devices, va
KeeLog® HCS devices ban phai lya chon device tir Chip tir Device drop-
down menu. Do nhiing chip nay khong c6 ID

Tat ca chip tir nhom khac s& dugc phat hién ra ID va tén chip duogc trinh
bay trén hang Device

1.2.3 Status Window
Status Window trinh bay dang text tinh trang cua nhing thao tac dang hoat
dong. Néu Mot thao tac thanh cong, clra sO tinh trang s€ trinh bay mot nén
xanh luc. Néu mot thao tac that bai, cira so tinh trang s€ trinh bay mau do.
Néu mot thao tac béo dong mot nhéc nha, y dinh ctra s6 tinh trang trén man
hinh c6 mau vang

1.2.4 Progress Bar
La mdt thanh trinh bay tién d6 ciia mot thao tac.

1.2.5 Device VDD
PICKit 2 VDD c6 thé bat ON va OFF bang cich click vao 6 checkbox
“ON” dién ap c6 thé duoc dat bé“mg viéc go tryuc tiép hodc nhén vao diu
lén/xubéng dé diéu chinh 0.1V mdi 1an gia tri maximun va ninimum la
nhing dién ap s& cho phép thay doi tiy thudc va Chip dich
Néu ON trén checkbox khong dugc chon, PICKkit 2 s€ tuy dong bat VDD tai
gia trj duogc set trong bat ky lac nao o thao tac 1ap trinh
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FICkit 2 connected. 1D = wwaw. tme. com.wvn \
|FIC Dewice Found, Q MICFIUI:HIP |_—
[ | VDD PICki 2 =
On 150
l Read ] [ WWrite l [ Werify ] [ Eraze ] [ Blank Check, ] [] /CLR |

Hinh 3 — PICKIT 2 SUPPLIED VDD

Néu Chip dich c6 cip ngudn ciia minh, thi PICKkit 2 s& hién thi dién ap ma
né phat hién ra trong 6 bén phai, dong thoi nd s€ chuyén sang mau xam dé
ngan ngua su thay doi.

Khi 6 checkbox dugc cho phép check, va viéc kich vao checkbox s€ cap
nhat phat hién ra gié tri dién &p VDD. Néu T arget VDD>Auto-Detect dugc
lua chon, viéc kich vao checkbox s& trg lai kiéu VDD trude dé PICkit 2
dugc cung cap VDD néu c6 sy cip nguodn tir Chip dich thi n6 khong con
duogc phat hién ra.

FlCkit 2 .cunnected. D = waiwwe Tme. COM.VN M':HO:H'D
PIC Device Found.
| ] WO Target
[] Check
[ Fead ] ’ Wit ] [ Werify ] [ Erase ] [ Blank Check ] L] /MCLR

Hinh 4 - TARGET SUPPLIED VDD

Device /MCLR State

/MCLR checkbox dugc trinh bay trén hinh 3 va 4 ¢ chiic niang giéng nhur
menu chon Programmer>Hold Device in Reset Khi check vao 6 nay Chip
dich s€ duoc gitt khong cho Reset lai. Khi Khong dugc check, Mach dich
duoc cho phép t6i kéo MCLR t6i VDD dé tha tu do cho Chip duoc Reset.
Chirc ning nay cé thé dugc ding dé can tré mot Chip thuc hién ma trude va
sau khi 1ap trinh

GHI CHU: Néu Chip dich cho phép chan MCLR s& dugc cau hinh nhu
mot input port, va n6 dugc cau hinh nhu vay, PICkit 2 s€ khong c6 kha
nang dé gitr Chip Reset lai

1.2.6 Memory Source
Source bar trinh bay dir li¢u nguén cua Chip hién tai dugc tai vao. Néu doc
tr mot file HEX, no sé& trinh bay tén file HEX. Néu duoc doc tir mot chip,
n6 s& trinh bay tén chip. Néu Khong co6 gi ( chip trang/ Xéa) man hinh
buffers sé khong c6 dir liu, va n6 s€ trinh bay soan thao mdt bd nhd
chuong trinh hay bd nhé dir lieu EEPROM duoc soan thao trong cira so.
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1.2.7 Program Memory
M3 Chuong trinh c6 thé dugc tai vao trong PICkit 2 bang cach chon File >
Import HEX dé nhap mot file HEX hodc bang cach click nut Read dé doc
no6i dung tir chip.Ngudn gdc ciia ma dugc trinh bay trong Source block. Ctra
s6 hién thi bo nhé chuong trinh trinh bay hé HEXadecimal. Ma c6 thé duoc
soan thao trong cira sb nay.

O checkbox bén canh ctra s6 program Memory chi san sang trén nhing
chip c6 bd nhd dir litcu EEPROM. Néu 6 nay dugc check thi Program
Memory, User IDs, va Configuration Words dugc nap vao (wirite to) , doc
(read from) va xac minh (verified) trén chip. Néu 6 nay khong dugc check
thi Program Memory, User IDs, va Configuration Words sé dugc x6a bd
hay bién doi trong thoi gian nap chip va s& khong duoc read hay verified.
Checkbox khong anh hudng dén thao tic xoa (Erase) hay kiém tra chip
tréng (Blank Check). Ca 2 6 checkbox memory ciing khong thé bo di cling
mot lac

Pé hd trg cho serial EEPROM devices noi dung chip duoc trinh bay trong
ctra sO Program Memory chir khong phai ¢ ctra s6 Data EEPROM Memory
dé dé dang nhin thay hon do vung trinh bay 16n hon

1.2.8 Data EEPROM Memory
Tuong tu nhu Program Memory & trén, data EEPROM code c6 thé duoc tai
vao trong ving 1am viéc cua PICkit2 boi lwa chon File>Import HEX dé
nhap mot file HEX hoac béng cach click nit Read dé doc noi dung tur chip.
Nguén gbc ciia mi duoc trinh bay trong Source block. Cira s6 hién thi Data
EEPROM Memory trinh bay hé¢ Hexadecimal. Ma c6 thé dugc soan thao
trong ctra sO nay.

O checkbox bén canh ctra s6 EEPROM Data duoc viét Write, Read va
Verified. Néu 6 nay duogc check, thi Chip EEPROM sé& duogc ghi dé 1én véi
dit liéu ctra s6. Néu 6 nay khong duoc check, thi EEPROM s¢€ khong dugc
x6a bo hay bién ddi trong thoi gian c¢6 thao tac Write chip. Checkbox khong
anh huong dén thao tac x6a (Erase) hay kiém tra chip trong (Blank Check).
Ca 2 6 checkbox memory ciing khong thé bo di cung mét lac
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L Chuwong 2
Bat Dau Lam Viéc Voi PICKit 2

2.1 Cai dit phan cirng PICKit 2

Dé cai dat phan cimg PICKit 2:

e Cim mot dau cua cable USB dén dau nbi USB cua PICKit 2, cim
dau con lai ciia cable USB vao cong USB cua PC

e Két nbi PICKkit 2 v6i board mach dich qua mot ddy 5-pin (ICSP),
board dich c6 thé 13 Adapter ICSP hay bat ky bo mach PIC nao cé
trang bi dau ndi 5-pin ICSP

e Khi gan PICKit 2 vao cong USB khuyén cédo nén ngat board mach
dich ra khoi PICKit 2 trudce. twong tu khi khot dong hodc reset lai
PC phai bao dam ngat PICKit 2 ra khoi PC.

2.2 Cai dat va chay chwong trinh PICKit 2 Programmer

Chén dia CD-ROM kém theo PICkit 2 vao 6 dia CD-ROM. Trong vai gidy, dia
CD s€ chay tu dong va man hinh s& dugc trinh bay. Chon menu tuong trng dé cai
dit phan mém PICKit 2.

Néu man hinh gidi thiéu khong xuét hién, chuyén téi thu muc dia CD-ROM va mé
file index.htm .

Sau khi cai dat (install), chay chuong trinh PICKkit 2 programmer bang cach chon
Start>Programs>Microchip> PICkit 2. Hoac double click biéu tugng PICKit 2
trén desktop Giao dién Programming dugc hinh 1én c6 thé giéng nhu hinh 5. Mot
danh sach nhitng dic tinh va chirc ning ctia n6 c6 thé tim thiy & hinh 2.
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PICkit 2 Programmer, - www.tme.com.vn

File  Device Family  Programmer  Tools  Wiew  Help

Midrange/Standard Configuration

Device:; PICTEFEEY Configuratior:  3FFF 0700
User |Ds: FF FF FF FF

Checksurm:  26FF

PICkit 2 connected. 10 = www tme. com.swn \
FIC Device Found. @ MI:RO:Hlp

[ ] WOD Target
[] Check
[ Read l [ Write l [ Yerify ] ’ Eraze ] ’ Blank Check l [] /MCLR

Program Memory
Enabled | Hex Orly % | Source: |Mone [Empty/Erazed]

aooo 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF IFFF &
ooos 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF ~
aolo 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
nols 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
aozZo 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
n0zZs 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
o030 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
n03s 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
oo4o0 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
o045 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
aosa 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF
noss 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF 3FFF IFFF  w

EEPROM D ata Ao Import Hes

Enabled | Hew Only v +'Wirite Device
00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF # Read Device + ‘
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Export Hex File

Z0 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF D
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF » PICklt 2

Hinh 5 - PICKkit. 2 PROGRAMMING APPLICATION
2.3 Két Noi Téi Chip w ‘
PICkit 2 duge két n6i to1 Chip qua duong ICSP, dé PICKit 2 nhén ra Chip ban can
phai ndi chiing theo dung cac chan VPP, VDD, GND, PGD, PGC

Khi phan mém PICkit 2 dugc mé dau tién, nd sé thir nhan ra két ndi voi chip baoi
viéc hién thi ID cua chip va hién thi trong ctra s6 Cau hinh hinh 6.
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"' PICkit 2 Programmer - www.tme.com.vn E||E|[E|

File  Dewice Family  Programmer  Tools  MWiew  Help

kidrange/Standard Configuration

Device: FIC1EF237 Configuration:  3FFF 0700
User D3 FF FF FF FF

Checksur:  26FF

FICkit £ connected. 1D = www.tme. com.wn \
FIC Device Found. @ MI:HO:Hlp

HINH 6 Xac Nhan Chip

Néu Chip dich khong duge xac dinh, kiém tra nguon cung cap cho nd va nhiing
két ndi ICSP cua chip hodc thay dbi Chip.

Vao bét ky lic ndo mdt nhém chip c6 thé chon dé tim kiém két ndi t6i mot chip
trong nhom d6. Pé ndi téi mot Chip mot 1an ung dung da dang chay, chon lua
nhom Chip bdi viée kich vao menu Device Family nhu Hinh 7.

"' PICkit 2 Programmer - www.tme.com.vn

File | Device Family | Programmer  Tools  Wiew  Help
kidr Baseline
Dy Midrange 4 Configuration: 0000
Usell  FICIEF |
PIC18F 1
Che -
PIC15F_K_
: FICH PICz4 itme.n:n:um.vn @ MICRQCHIP
dsPIC33
[TTT dsPIC30 TITTITIT I | WDD Target
[] Check
Re CEEIL B0 CHES Eraze ] ’ Blank, Check ] [] /MCLR
PIC52
Pro
KEELCH HCS -
L purce: Mone [Empty/Erazed]
EEPR.OMS 3
MCP2505 ; 8 i ‘

Hinh 7. SELECT DEVICE FAMILY

Néu baseline (12-bit core), KEELOQgHCS hoac EEPROMs device family dugc
lga chon, ban phai lya chon Chip dac biét tur device drop-dow1~1 box nhu Hinh 8
dugc dua vao. Nhirng Chip nay khong c6 ID Chip va khong ho trg su do tim tu
dong.
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Nhic nhé
Bao dam rang baseline dd duoc lwa chon ding. Nhitng Chip nay khong chira ID
Chip dé xac nhan su chon loc Chip. Chon Baseline sai co thé gay ra sy x0a gia tri
OSCCAL duoc cét giit trong 6 nhd cubi cing.

"' PICkit 2 Programmer - www.tme.com.vn

File  Device Family Tools  Wiew  Help

Bazeline Ennfiguratiun

Device: Select Part- v | Configuration: 0000

UserlDs: 5 ETora0g
PIC10F202
FIC10F204
| PICTOF208
PIC10F220 :

PICT1OF222 @ MICROCHIP
PIC1 2F504

_______ FIC12F509 S VDD Taraet
(ERERRRRNRN £ 5r510 N K arge :

Checksum:

PIC12F519 [ Check

PICTEF505 Blark. Lhe L] MCLR
PICTEF505
Program Mes piC15r526

PICTEF54 | None [Emptw/Erased)
FIC1EFS? b

Hinh 8. SELECT BASELINE FLASH DEVICE

2.4 Lua Chon Nguf’in bich 7
PICKit 2 co6 thé cung cap nguon cho Chip dich hogc Chip dich c6 thé s dung
nguon ngoai

2.4.1 Cap ngudn tir PICKit 2 cho mach dich:

Néu ban dang cip ngudn cho board mach dich tir PICkit 2, ma khong gan
ngudn cho né hoic PICKkit 2 s& cam thay né va khong dua cho ban tiy chon
dé str dung ngudn tir PICKkit 2. d& mot board mach dich khong dung dén
ngudn ngoai, ban s& nhin thdy nhirng tiiy chon dugc trinh bay trong Hinh 9.

FICKkt 2 connected. |0 = www. tme. com.wn \

| PIC: Device Found, Q MlcnncHlp

[ ) VD!DELE"“ 5o B Voltage
[ Fead ] ’ Write l ’ Werify l [ Erase l [ Blark Check ] [] /MCLR Gl Box

Hinh 9. Cho phép Cap ngudn Tir PICKit 2
Dé cho phép cap ngudn tdi Chip dich, Panh diu check vao VDD PICkit 2

“On”. Nhu da thy. Sy thiét dat méc dinh 1a Off, thi dy, checkbox khong
duoc danh dau
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Ghi chii:Néu su cap ngudn dich khong dugc phat hién ra, PICKkit 2 s& ludn
ludn cip ngudn t6i mach dich trong thoi gian lap trinh, bat chip trang thai
checkbox cta VDD PICkit 2 “On”.

Pién ap duge cung cip t6i mach dich ¢6 thé duoc diéu chinh trudc day hay
sau khi chon ngudn dwoc diéu chinh trong VDD PICkit 2 Voltage box
(Hinh 9). Néu mot sy ngin mach hay qua dong dugc phat hién ra trén
Programmer-supplied VDD, thi ban s€ nhan dugc mot 16i va VDD sé tu
dong ngat. Xem hinh 10

Nhic nhé: Dong giéi han ctua cong USB duoc set dén 100 mA, néu dong
cia mach dich + dong cua PICKit 2 vuot qua dong gidi han nay thi cong
USB ¢6 thé bi ngit. Mach dich c6 thé st dung ngudn ngoai néu nd yéu cau
dong cao hon.

PICkit 2 Error

PICkit 2 DD voltage level error.
Check target & retry operation.

Hinh 10. VDD Error

Tranh bi 16i qua tai, khuyén cao nén gitr mach dich tiéu thy ¢ dudi 25 mA.
VDD c6 dién dung 16n cling can phai dugc trdnh vi n6 cé thé lam cham sy
1én cua VDD. VDD dugc cho phép thoi gian 1én 1a 500 ps hay it hon.

2.4.2 Cép nguf)n ngoai cho mach dich:

Thiét bi dich c6 thé duoc cung cap boi nguon ngoai, theo mac dinh PICKit
2 ¢6 thé tu dong phat hién ngudn cung cap tir mot board mach ngoai. Tiéu
dé “VDD PICkit 2” c6 thé thay d6i thanh “VDD taget”, checkbox “On”
dugc thay doi bang mot checkbox cé tén “Check”, va dién ap VDD duoc
phét hién ra 1a cai hop dién 4p duogc trinh bay trong voltage Box ¢ ngoai co
mau xam nhu trong Hinh 11

Click vao “Check”, checkbox s& cap nhat VDD phat hién dugc va hién thi
n6 trong Voltage Box, néu dién 4p VDD khong duoc phat hién ra khi click
vao checkbox thi PICKkit 2 s& trd vé cip ngdéu VDD chi thiét b dich

FlCkit 2 .cunnected. ID = waww tme. com.wn MII:RCII:HIP
FIC Device Found.
| ] WDOD Target
[] Check
’ Fead ” WWrite H Werify ” Eraze H Blank Check. ] [] /MCLR

Hinh 11 EXTERNALLY POWERED TARGET
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Ghi chu: i
VDD ngoai cyc dai c6 thé s dung voi PICkit21a 5.0 V.
VDD ngoai cuc tiéu c6 thé str dung voi PICkit 2 1a 2.5 V.

2.5 Nhap Mot File HEX ,
bé nhdp mot chuong trinh da duge bién dich (HEX file) va nap no6 vao thiét bi
dich (chip) , chon File>Import HEX dugc nhin thay nhu trong hinh 12

"' PICkit 2 Programmer - www.ime.com.vn

File | Device Famile  Programmer  Tools  Wiew  Help

| Impoart Hex Chrl+1
Export Hex ChkrHE 0700
1 DoABIN_HEX\Test PICY1 2F675. hex Chrl+1
2 0\BIN_HEX\Test PIC\18FE87_TEST.hex Chrl+2
3 D\BIN_HEX\EasyPILC TesthGLCD. hex ChrH-3
4 Di\BIN_HEX\EasyPIC TestiDS1307_RS232.hex  Chrl+s @ MlCROCHlp
Exit Chrl+

A e YOO Target

Hinh 12. IMPORT HEX FILE
Di dén thu muc chua file HEX can nhap, chon nd va click Open, code sé& hién thi

trong ctra s6 Program Memory va EEPROM Data. Tén va duong din cua file HEX
duogc hién thi trong Source block bén trén cira s6 Program Memory

Thien Minh Electronic Solutions Co.Ltd (TMe) www.tme.vn




PICKIT2 User’s Manual Trang 17 of 50

"' PICkit 2 Programmer, - www.tme.com.vn E‘|§|@J

File  Device Family  Programmer  Tools  Wiew  Help

Midrange/Standard Configuration
Device: FICT2FEYS Configuration: 07184
User IDs:  7F7F 7F

Checksum:  34F1 OSCCAL:  3449C BandGap: 3000
Hex file sucessfully imported. Q MICRQCHIP
[ ] WOD Target
[] Check,
I Fiead l ’ Wwirite l [ Werify ] ’ Erase l [ Blank Check ] [] /MCLR

Program Memory
Enabled | Hewx Only v: Source: |D:ABIM_HE#AT est PICAVT 2FE75 hex

ooo 01a3 3000 00ga 2863 004D oan3 01la3 D0DAC  #
oog nand 00AD 0304 ODAE 0154 03Eb O0AF 190E
oLn 1EGE zZ8le 12a3 Z3CD 143F 110E 1G0E 1DEE
0ls 2821 12583 2336 JA0L 1D03 2820 3001 064l
0zo 100E 1253 1F0C 2858 1653 1F0C 2857 307F
0Z& 1283 021E 1803 2540 3040 0Z1E 1C03 2838
030 305F 0Z1E 1C03 Z836 3054 2853 3085 2853
038 3020 021E 1C03 ZB3E 3086 2853 3087 Z853
040 J0EF 021E 1Co3 284C 30DE 0Z1E 1C03 2044
04a 3080 2853 3081 2843 3040 0Z1E 1C03 2852
050 J0ae 2853 30a3 1863 oogl 12a3 130C 12a3
058 03EF QO0AE 03zDh nosd 03ZE o0sa ngzc 0083w

EEPROM D ata

Auto Import Hes
Enabled | Hex Only W +Wiite Device
00 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF # Read Device +
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF Export Hex File
20 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF .
30 FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF w PICkit 2

W

Hinh 13. EXAMPLE HEX FILE IMPORTED
PICKkit 2 Programmer s& canh bao ban néu file HEX khong chira dung bat ky
Configuration Words nao. Ban phai xem lai li¢u file HEX nay c4u hinh ctia nd ¢6
phu hop véi chip ban dang mudn nap vio hay khong

Ban cling s€ dugc canh bao néu nhip mdt file HEX c6 kich thudc 16n hon so voi
kich thudc by nhé cua chip. Bat ky dir liéu nao khong dinh vi dugc trong 6 nhéd
chip thi s€ khong thé dugc nhap vao

2.6 Nap Chwong trinh vao Thiét bi (Chip)

Sau khi mot chi da duoc luva chon va mdt file HEX da duoc nhap vao, chip dich co
thé duoc nap vao bang viéc kich nat Write (Hinh 14). Chip s& dugc x6a bo va
dugc nap véi ma HEX trude d6 dugc nhdp vao. Viée két hop xoa trong thao tac
nap goi la phuong phap xda gop.
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Ghi chii: Néu c6 Code Protect, Data Protect, Write Protect, hoic Read Protect
configuration bits hién thoi dugc set trong chip, phuwong phap xdéa gop céd thé
khong thanh cong.

l Read H WTite || Werify || Eraze || Blank Check.

Hinh 14. NUT WRITE

Tinh trang cua thao tac nap duogc trinh bay trong Staust Bar dugc dinh vi & bén
duéi cua cira s6 Device configuration. Néu nap thanh cong, Status Bar trd vé mau
xanh lyc va man hién thi hinh “Programming Successful” (Lap trinh Thanh céng),
nhu duoc thiy trong hinh 15.

"' PICkit 2 Programmer. - www.tme.com.vn

File  Device Family  Prograrmmer  Tools  Yiew  Help

hidrangeStandard Configuration

Device: PIC1 2FEYR Configuration: 0184

User [0 oM 7F 7F 7F

Checksum:  34F1 OSCCAL:  343C BandGap: 3000

s S Mesocn

Hinh 15. Tinh trang nap thanh cong

Néu nap that bai, status bar chuyén sang mau d6 va “Programming Failed”, nhu
dugc cho thiy trong Hinh 16. Lbi nay chi bao rang chudi dir liéu bi hu hong trong
thoi gian lap trinh. Néu 16i nay hlen thi, tht nap chuong trinh toi thiét bi lan nira.
Néu 15i tiép tuc, kiém tra lai ngudn va két nbi

B PIckit 2 Programmer g m
File  Dewvice Family  Programmer Tools  Help
Midrange Corfiguration
Device: PIC16FE30 Configuration:  00D4
UsarlDs:  FFFFFFFF
Checksum: BDSO DSCCAl

ﬁ'\ MICROCHIP

Hinh 16. Tinh trang nap that bai
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Mot truong hop khac trong khi nap man hinh Status Bar hién thi canh bao va
chuyén sang mau vang nhu trong Hinh 17. Trong truong hop nay, PICkit 2 va
board mach dich c6 thé bi roi ra (mat ngudn hodc mat két ndi)

"' PICkit 2 Programmer - www.tme.com.vn

File — Dewice Family  Programmer  Tools  Wiew  Help

bidrange/Standard Configuration

Device: Mo Device Found Configuration: 0124

Uszer D3 M 7F 7F 7F

Checksum:  34F1 OSCCal:  349C BandGap: 3000

Mo device detected. @ MlCRﬂ:Hlp

Hinh 17. Tinh trang nap bi canh bao
2.7 Automatic File Reload

Trudc mdi 1an nap, thoi gian ctia Flie HEX nhap vao duoc danh dau va so sanh véi
phién ban trén dia. Néu phién ban trén dia mdi hon, né dugc tai trd lai (reload).
biéu nay chi thuc hi¢n khi mét file HEX dugc doc tur dia.

Dic tinh nay bao dam phién ban xay dung gan day nhat s& duoc nap téi Chip. nd
c¢6 thé duoc sir dung boi Tools>Program on PICkit Button dic tinh dé Lap trinh
gan day nhat MPLAB IDE khong chuyén t6i phan mém nap PICkit 2 ma don gian
bdi viéc nhan PICKit 2 unit push button.

2.8 VERIFYING THE DEVICE

Chtic ning verifyes (xac minh / so sanh) kiém tra chuong trinh trong bd nhd chip
c6 phu hop vdi nd1 dung file HEX imported vao trong PICkit 2 Programmer
application hay khong. N6 so sanh tit ca cac ving cua b nhé bao gdm program
memory, data EEPROM memory , ID va Configuration bits. Dé so sanh ma, nhap
file Hex va click Verify (Hinh 18).

Ghi nh¢ sau khi nap thi s€ c6 qua trinh tuy dong duoc verified néu
Programmer>Verify on Write dugc check.

| Read || Wirite || Werify || Eraze || Blank Check,

Hinh 18. NUT VERIFY
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2.9 READING DEVICE MEMORY
D¢ xem ndi dung trong chip nhan nit Read (Hinh 19)

| Read || WTite || Werify || Eraze || Blank Check.

Hinh 19. NUT READ
M3 dugc hién thi trong cira s6 Program Memory va EEPROM Data cho ban xem
tong quan. Néu tit ca hién thi zeros thi c6 thé thiy rang chip da duoc code-protect
(bdo v€ ma / khoa chuong trinh)

2.10 CODE PROTECTING THE DEVICE
Chtrc ning bao vé Code va Data cho phép bao vé dic tinh doc (Read) chip. Dé bao
vé bd nhd chuong trinh (program memory code), can hoan thanh nhiing budc sau:
1. Import hex file.
2. chon Tools>Enable Code Protect nhu thay trong hinh 20.
3. Click Write.
EEPROM data memory co thé duogc bao vé béng cach chon Tools>Enable Data
Protect.

"' PICkit 2 Programmer - www.tme.com.vn |Z||§|rg|
File  Dewice Family  Programmer | Tools | Wiew  Help
Midrange/Standard Configuration | Enable Code Protect k4P
Device: FIC1EFEET Enable Data Probect Chri4-D

Uzer D3 FF FF FF FF

T EVDD S ,
Checksum:  26FF arge ource

Calibrate ¥DDr & Set Unik I0,.,

PICkit 2 connected. 1D = www Lise PP First Program Entry DCHIP
FIC Device Found. Fast Programing
| UART Todl...
[ Read l ’ Write ] [ "Yerify ] Logic Toal. .. = At
Program Memory Zheck Communication
Enabled | Hex Oriy w | 5S¢ Troubleshoot, .,

‘ goaa 3FFF 3FFF 3 Download PICKE 2 Operaking Sy skem FFF &8
I:”:II:IE SFFF SFFF O TT PR i i B i i P i i B i i -\_IFFF

Hinh 20. ENABLE CODE PROTECT

2.11 ERASING AND BLANK CHECKING THE DEVICE
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Chtre ning Erase X6a bé program memory, ID and Configuration bits, bt chap
trang thai " Enabled " Checkboxes cua program memory va data EEPROM
memory. Pé xba chip, click Erase (Hinh 21).

| Read || WTite || Werify || Eraze || Blank Check.

Hinh 21. NUT ERASE

Chure nang Blank Check s€ doc toan bg thiét bi dé xac dinh néu Program Memory,
EEPROM Data memory, User IDs va Configuration bits dugc x6a bo hay chua.
Tat ca cac vang ki wc s& dugc khao sat, bat chdp tinh trang cia checkbox
"Enabled" cua Program Memory va EEPROM Data memory.

Pé kiém tra chip tréng , click Blank Check (Hinh 21).

2.12 AUTOMATING WRITE/READ PROCEDURES .
PICkit 2 Programmer application c6 hai nit nhan dé tu dong hdéa nhiéu chirc ning.

Ato [mport Hes
+rite Device

Read Device +
E=port Hex File

PICkit™ 2

Hinh 22. AUTOMATING BUTTONS

Auto Import Hex + Write Device Button

Nhiing dac tinh cho phép PICkit 2 Programmer application ty dong nhap
mot Flie HEX va nap tdi mét Chip duoc ndi khi file hex updated ; chéng
han, xay dung Firmware mai.

Pé sir dung dic tinh nay, click Auto Import Hex + Write Device. No s&
hién 1én mot hdi thoai chi dén file hex nhap vao méi nhét trong file history
nam bén dudi Menu File. Saukhi chon mot file, né s& duoc nap toi thiét bi.
PICkit 2 Programme bay gid s€ theo doi file HEX dugc lya chon cho su cap
nhat. Khi nao file d6 dugc cap nhat (c6 tho gian mdi hon), iing dung s€ tu
dong Re-import file hex nay va nap toi1 chip.
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Trong khi dac tinh nay dugc cho phép, nhirng thao tac lap trinh khac thi
mat tac dung (Disable). Nut Auto Import Hex + Write Device s€ tich cuc
néu né duoc nhin xudng. dé ngung st dung dac tinh nay click Auto
Import Hex + Write Device mot 1an nira.

Néu mot 16i duoc gip trong thoi gian nhép vao file HEX hodc nap, thi ing
dung s€ ty dong thoat ra kiéu dic tinh nay.

Read Device + Export Hex File Button

Khi duogc kich, nit nay sé doc thiét bi dich va mé hoi thoai Export Hex
File dé luu lai ndi dung chip.

Chuong 3
Str dung In-Circuit Serial Programming (ICSP)
3.1 giéi thiéu
PICkit 2 Development Programmer/Debugger c6 thé lap trinh microcontroller
devices ma dugc thiét dit trong mot mach tng dung dang su dung In-Circuit

Serial Programming (ICSP). ICSP yéu cau 5 tin hiéu:

e VPP - Di¢n 4p lap trinh; Khi dugc ap dung, chip dugc dua vao trang thai
18p trinh (Programmer — Nap dir li¢u)

e VDD — Ngudn dién ap duong cép cho chip
e VSS hay GND — Ngudn dét (0V reference).

e ICSPDAT hoic PGD - Programming Data; xung dong bo 2 chiéu serial
data

e ICSPCLK hodc PGC - Progamming Clock; mét xung ddng bo mot chiéu
serial clock tur thi€t bi lap trinh (may nap) dén Chip

Tuy nhién mach tng dung phai duoc thiét ké cho phép céc tin hiéu lap trinh duoc

ndi toi thiét bi khong c6 sy méo dang nhitng tin hiéu 1ap trinh. Hinh 3-1 trinh bay
mot so do dién hinh nhu mdt diém xuat phat khi thiét ké mdt mach ing dung cé
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ICSP. Pé 1ap trinh ICSP thanh cong, nhitng su dé phong trong nhitng muc sau day
can tuan thu

Mach cé lap :
Pién tré hay Diode kiéu

Programming
+5Y Header
1 VER/MCLRE .
2 DD iy
7| [Vss :
4 ICSPDAT/PGD >
5 ICSPCLK/PGC >
L5V 6] [AUX >
v =
10k* § 470 Ohm* ,] .
(A | —%DD VssE—
| OR | ZRA5  RAOICSPDAT|L AAA——» P&n mach
Ly ARA4 _ RA1ICSPCLK[S AMA— (g dung
ARAIMCLRVPE  RAZ2[ '
0.1 uF* Target Microcontroller
Device =

* Gia tri tham khao

Hinh 3-1. Mach t&ng dung co6 lap ICSP

3.2 Co 1ap VPP/MCLR/PORT PIN , . i
Khi VPP ‘du:qc ap dur}g, mach ung dung s€ dugc cap nguon VPP ti€u bicu la
+12V. di€u nay c6 thé xdy ra nhu sau:

Néu chan VPP sir dung nhw mét chan /MCLR:

Mach Uimg dung duogc ndi voi mach Pull-up dién tr¢ / tu di¢n nhu dé nghi trong
datasheet ctia chip. Diéu nay phai can duogc gitr. Vi vay dién ap VPP c6 nhip do
khong duge lam cham va khong duge 1am anh huéng dén thoi gian ting trudng
trong thuyét minh 1ap trinh (dién hinh 13 1ps).

Néu mot mach giam sat hay mot nut diéu khién giao tiép toi chan /MCLR thi
n6 dugc khuyén cdo co 1ap vdi dién ap VPP bang diode Schottky hay dién tré
gi61 han trinh bay trong Hinh 3-1

Néu chan VPP sir dung nhw mét chan I/0 Port:

Néu mach tng dung st dung chan nay nhu mot chan I/0 thi né khong c6 kha
nang xt 1y dién ap +12V. do d6 khuyén cdo c6 1ap v6i dién ap VPP bang diode
Schottky hay dién tr¢ gidi han trinh bay trong Hinh 3-1
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3.3 Co lap Cac chan PGC va PGD

PGC va PGD can duoc ¢6 lap v6i mach ung dung dé khoi anh huéng dén tin
hi¢u lap trinh . PGC la mét duong xung clock noi tlep mot chiéu di tir bo nap
dén chip, PGD la duong truyén dir liéu nbi tiép 2 chiéu.

Néu thiét ké cho phép, nén danh nhirng chan nay cho ICSP, tuy nhién néu
mach tng dung yéu cau nhitng chan nay phai str dung trong mach tGng dung,
thi thiét k& mach sao cho khong lam thay doi muc va nhip d¢ cua tin hiéu.
mach co lap c6 thé sé thay doi theo tirg ing dung. Hinh 3-1 cho thay mot kha
ning st dung nhitng dién tré dé co lap tin hiéu ICSP tir mach tng dung

3.4 VDD

Trong thoi gian 1ap trinh ICSP, thiét bi can cung cip ngudn phu hop voi thuyét
minh th1et bi. Dién hinh, dién 4p cung cip cho Chip dugc két noi toi dién ap
cung cip boi mach ng dung. Mach tmg dung c6 thé ding ngudn bai PICKkit 2
hay ngudn ngoai.

Co6 vai sy dé phong ma can quan sat trong nhitng hoan canh dugc bao gom
trong sy theo sau ba muc

3.4.1 Mach tng dung cip ngudn béi PICKit 2

Pién ap cung cap PICkit 2 co thé dit giita cuc dai va nhiing dién 4p cuc tiéu
cho phép boi thuyét minh 1ap trinh thiét bi, trir phi cyc tiéu ¢ dudi 1a+2.5 V.
Chéc chin dé dit dién ap thiét lap trong Voltaget Box téi dién ap thich hop
trude day 1ap trinh thiét bi hay viéc bat On VDD .

Nhic nhé: Dong gidi han ciia cong USB duogc set dén 100 mA, néu dong cua
mach dich + dong cua PICKit 2 vuot qua dong gidi han nay thi cong USB c6
thé bi ngat. Mach dich c6 thé sir dung ngudn ngoai néu né yéu cau dong cao
hon.

3.4.2 Mach ing dung cAp nguon ngoai ) .
PICKit 2 ¢6 thé stt dung véi nhitng mach rng dung cung cap ngudn ngoai gitta
+ 5.0V va +2.5V

3.4.3 sir dung x6a gfp (Bulk Erase)

Mot sb thiét bi sir dung mot chirc ning x6a gop dé xoa bo program memory,
data EEPROM memory, ID locations, va Configuration bits. Dién hinh, x6a
g6p van hanh yéu cdu mot dién ap cung cip VDD 4.5 t6i 5.5V.
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Pham vi dién 4p ndy c6 thé 1a mot van dé néu mach tng dung duoc thiét ké dé
véan hanh tai mot pham vi dién ap cung cap khac nhau. Trong 1énh x6a gop aé
x6a thiét bi, mach tng dung can phai xem xét yéu cau dién ap xda gop trong
khi bao vé bat ky mach do dién &p nao.

Néu dién ap x6a gop dudi muc cuc tiéu, mot hop thoai s& canh bao ngudi st
dung thtr x06a thiét bi trudce khi nap.

3.5VSS
Chinh 12 GND dugc két ndi dén nhu tén goi ctia né dén mach tng dung

3.6 b9 Dai Cua Cap
Nén t0i thi€u chiu dai cua cap ICSP muc dich gitr cho nhiing tin hi¢u ICSP
khong bi anh hudng dén muirc va nhip do cua tin hiéu

Chuong 4
PICKit 2 Debug Express

4.1 GIOI THIEU

Ngoai tmg dung Nap chuong trinh (Programmer), PICkit 2 Development c6 thé
duge st dung dé Nap/ G& rdi voi MPLAB IDE , MPLAB IDE cho phép PICKkit 2
dugc sir dung nhu mdt in-circuit debugger as well as a programmer(chi cho nhitng
thiét bi duoc lua chon).

In-circuit debugger cho phép ban chay, khao sat va sira d6i chuong trinh ciia minh
trong khi chip nam trong phan cing dich. Diéu nay rat gilip ban rat nhi€u trong
viéc gb 101 vi chuong trinh (Firmware) va phan cung (Hardware) cung nhau.

Dac biét phén mém PICkit 2 Debug Express twong tic véi MPLAB IDE
application dé chay (run), dung (stop) va chay tung budc (single-step). Mot hoac
nhiéu diém dung c¢6 thé duoc str dung va bo xur Iy ¢ thé Reset lai. Mot 1an bo xir
1y dirng lai, ndi dung ciia thanh ghi c6 thé dugc khao sat va thay doi.

Pé biét chi tiét hon vé cach st dung MPLAB IDE, tham khao cac tai liéu sau:
e MPLAB® IDE User.s Guide (DS51519)

e MPLAB® IDE Quick Start Guide (DS51281)
e MPLAB® IDE On-line Help

4.2 CAI PAT PHAN CUNG VA PHAN MEM
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Cai dat Phan cimg PICkit 2 Nhu duoc chi rd trong huéng dan st dung PICKit 2

Luwu V: Trong mét sé tai liéu va phdn cirng cii cia Microchip c6 dé nghi sir dung
dién tro pull-down 4,7KQ trén cac chan ICSPCLK va ICSPDAT cho debugger.
PICKit 2 méi ciia Microchip va ciia TMe dd ¢é san cdc dién tré ndy bén trong vi
vay khong can sir dung thém cdc dién tré nay trén board mach dich.

Cai dat phan mém tng dung MPLAB IDE l4y tir website ctia microchip hodc trong
dia CD_ROM kém theo, va cai dat n6 theo dinh huéng ctiia phan mém.

Luwu V: Debug Express yéu cau phién ban MPLAB IDE 7.50 hodc méi hon

4.3 SU DUNG PICKIT 2 DEBUG EXPRESS
4.3.1 Xac dinh Device Support

Mot danh sach cho cac chip hién thoi ‘dII(_)‘C ho tro bai PICKkit 2 Debug Express,
xem file “Readme for PICkit 2.htm” nam trong thu muc con “Readmes” ctua thu
muc cai dat MPLAB IDE

Khi Lya chon mét thiét bi nhu duoc néi dén trong muc 4.5 “Debug Express
Tutorial” ,Hop thoai “Select Device” cho théy trong Hinh 4-11 hién ra mtc do hod
tro cho thiét bi duoc chon boi Debugger Express. Trong muc cua hop thoai
“Debugger”, mau cta hinh tron tai vi tri “PICkit 2 cho thay mirc d6 hd tro :

e Mau D6 - Thiét bi hién chua duge hd trg boi PICKit 2 Debug Express

e Mau vang - Thiét bi c6 sy hd tro beta boi PICKit 2 Debug Express

e Mau Xanh luc - Thiét bj c6 ddy du hd tro boi PICKkit 2 Debug Express
Chi béo su hd trg Beta 1a chi bao thiét bi duoc hd tro, nhung chua duoc kiém
chung véi sy thir cua Microchip.

4.3.2 Tai nguyén du trir

Vi cac thiét bi co6 kha ning ICD xen k& chirc ning in-circuit debugging va chirc
nang ICSP trong qua trinh debugging, nén PICkit 2 Debug Express sir dung mot sd
tai nguyén on-chip trong khi debug, nhitng ving (vi tri) nay khong san sang cho su
sir dung cho ma nguoi dung. Trong MPLAB IDE nhiing thanh ghi dugc gan mac
“R” trong ctra s Register 1a dai dién cho nhiing thanh ghi dy trit

Pé biét thong tin vé tai nguyén thiét bi can cho in-circuit debugging vui long xem
trong MPLAB ICD2 Help, tim trong help 2 topic. Tai nguyén st dung trong
MPLAB ICD2 thi ciing giéng nhu trong PICkit 2 Debug Express.

4.3.3 Str dung ICSP Header
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gI!IIIIIIIIIIIIIII
sl

1]
e

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

Y55 Debug Target Board
ICSPDATPGD

ICSPCLEPGC

AUX

Hinh 4.2 N6i demo board dén PICKit 2
4.3.4 Configuration Bits and Debug Express

PIC microcontroller devices khong yéu cau mot ICD Header va c6 thé duoc g& 13i
tryc tiép bang #DEBUG bit trong Configuration Word(s). Piéu d6 cho phép hoic
loai bo ché debugger ciia PIC Microcontroller.

Bit nay dugc ty dong thiét 1ap cho phu hgp béi MPLAB IDE khi su dung PICkit 2
Debug Express va khong nén dugc chi rd trong source code configuration settings.

NHAC NHO:

O nhitng diéu kién thiét ddt binh thuong gid tri DEBUG configuration bit Khéong
nén dwoc chi ré trong Cau hinh ma nguon. Vi vy c6 thé gay ra bit sé dwoc khang
dinh Khi viéc Idp trinh mot thiét bi bén ngodi trinh gé roi. Cdi ndy sé gay ra thiét
bi van hanh khéng thich hop hay khéng diing véi mong mudn trong mach vmg
dung.

Nhiéu chip 16-bit PIC microcontroller chang han nhu ho PIC24 va dsPIC33 c¢6
nhiéu chan ICSP Programming va debugging port pins nhin PGC1/EMUCI va
PGD1/EMUDI1, PGC2/EMUC2 va PGD2/EMUD2, vv. Trong khi bat ky cong
ICSP nao ciing c6 thé sir dung dé 1ap trinh (nap), chi c6 mot cong tich cuc trong
thoi diém debugging

Dé,kich hoat EMU port thiét 1ap trong device Configuration bits. Néu kich hoat
thiét 1ap khong phu hop Emu port ndi té1 PICkit 2, thi thiét bi khong c¢6 kha nang

Thien Minh Electronic Solutions Co.Ltd (TMe) www.tme.vn




PICKIT2 User’s Manual Trang 28 of 50

vao ché do debug. Trong hop thoai Configuration Bits cia MPLAB IDE, bit nay
thuong dugc tham khao to1 nhu “Comm Channel Select” bits.

4.3.5 Debug Express Breakpoints (diém dirng)

Sb lugng breakpoint kich hoat dwgc PICKkit 2 Debug Express hd tro phu thudc vao
thiét bi dich, da s6 Baseline va Mid-Range devices ho tro 1 breakpoint, mot sb
PIC18 va 16-bit duoc hd trg nhiéu breakpoints hon

S diém dung tich cuc sin c6 cho thiét bi hién thoi trong MPLAB IDE co6 thé
dugc nhin thiy boi lwa chon “Debugger>Breakpoints”. Cai ndy s& mé mot hoi
thoai (Hinh 4-3) cho thiy bat ky diém ding hién thoi dugc dat nao trong Ki trc
Chuong trinh (Program Memory). “Active Breakpoint Limit:” hop van ban cho
thiy tong bao nhiéu diém dung sin sang cho thiét bi hién thoi. “Available
Breakpoints:” hop vin ban cho thiy tong bao nhiéu diém ding cho thiét bi hién
thoi khong sir dung

Breakpoints
Erzak at:
Program kdemory Breakpoints:
|

Active Breakpaint Limit; Awailable Breakpoints;

1 [

[ k. l ’ Cancel ] ’ Help

Hinh 4-3 Hdi thoai nhirng diém dirng (cho) PIC16F887
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Mot s6 PIC18 Va 16- bits ciing hd trg nhitng advanced breakpoints (advanced
breakpoints). Nhitng advanced breakpoints cho phép nhimg diém diung duogc thiét
lap trong File Register memory, va s& dung su thuc hién khi mot File Register ddc
biét dugc doc hay gh1 t6i. Diém dimg nay c6 thé cling dugc thiét 1ap sao cho no s&
chi dimg khi mét gia tri déc biét dugc doc tir hay ghi t61 mét thanh ghi. Pong thot,
mot “Pass Count” c6 thé thiét 1ap bat ky kiéu diém dumg nao. Pass count ndy sd
ctia nhitng 1an diém dimg quy dinh ma no6 gap trudc day ngung thuc hién (halt
execution). Chang han, thiét lap pass count la “2” diém ding trén mot Program
Memory c6 nghia rang chi dan s& thyc hién hai lan khong co6 viéc dung sy thuc
hién, va thoi gian mot phan ba chi dan duoc thuc hién diém dung s€ dung su thuc
hién. Méc dinh pass count cho tat ca cac diém dung 1a “0”, c¢6 nghia rﬁng su thuc
hién s& dimng 1an dau diém ding dugc gip. Néu nhitng advanced breakpoints dugc
hd tro béi thiét bi hién thoi, thi MPLAB IDE menu option Debugger>Advanced
Breakpoints s& san sang m& mot hop thoai advanced breakpoint, néu thiét bi khong
hd trg advanced breakpoints thi menu option s& md di xem nhu khong cé. Lua
chon diém ding c6 thé soan thao trong hop “Break Point #”

-~

PICkit 2 Advanced Breakpoints

MNEOTE: Prageam Memane breakpors map mof fa zef cfadad
or adifed it fe diafog excanf for fra Paze Count

Break Point # |1 w

Set Breakpoint in File Reqgisters
Access Type Read W

File Register Address RRE

Pass Count 0 | (0-255)

Ik H LCancel ” Apply ]

HINH 4-4 ADVANCED BREAKPOINTS DIALOG
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Ghi chu:

Hép thoai Advanced breakpoints sé trinh bay bdt ky Piém dirng nao thiét lip
trong Program Memory. Tuy nhién, hop thoai co thé khong sir dung dé dat hay
xoa nhitng diém dirng trong Program Memory hay dé soan thao dia chi (cua) mot
Piém dirng Program Memory hién hiru. Chi gid tri Pass Count cho diém dirng
Program Memory duoc co thé soan thdo trong hdi thoai Advanced breakpoints.
Pé soan thdo, thiét dit hodc xéa nhing diém dirng Program Memory, sir dung
MPLAB IDE Editor hay menu Debugger>Breakpoints...

4.3.6 Breakpoint Skidding (Diém 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 i1s “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.

4.3.7 Linker Scripts

Néu project ctia ban str dung mét linker script, files ICD linker script ddc biét phai
duoc st dung khi debugging ma nhiing tai nguyén dy trit dugc st dung boi PICkit
2 Debug Express. Mdi chip c6 chira mot separate debug linker file, c6 ki tyr “i” &
cudi tén chip d6
Chang han:
16F8771.1kr . In-Circuit Debug linker file for the PIC16F877 device
18F4520i.1kr . In-Circuit Debug linker file for the PIC18F4520 device
Khi viéc g& 16i voi PICkit 2 Debug Express , ICD linker file can phai duoc sir
dung thay vao linker file chuén.
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4.4 HUONG DAN DEBUG EXPRESS

Huéng dan nay sir dung voi mot board Demo chira PIC16F887 microcontroller.
Board demo nay dugc noi voi PICkit 2 debug express KIT qua duong ICSP.

Néu ban khong c6 board demo ban ciing nén doc qua phan huéng dan nay dé c6
cai nhin tong quan vé viéc stir dung PICKkit 2 nhu mét trinh g& rdi trong MPLAB
IDE.

File ngudn duogc sit dung cho huéng din nay duoc cai dit chung véi PICKkit 2
Programmer software.

4.4.1 Selecting the Device (Chon chip)

Dé chon chip trong MPLAB IDE:
1. Chay chuong tinh tng 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 i ‘ é M “? Configuration Bits. ..
J Untitled Worksp... E]@.

External Memory. ..
1

o J Checksum: 0x26ff

ID Memary...

Settings...

utpu

| Build " Yersion D:nnlrol| Find in Files

(1 Files |"’*|; Symbols

| PIC1GFSE7

Hinh 4-5: MPLAB IDE Menu Bar
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3. Trong hop thoai Select Device (Hinh 4-6) nhan vao nat cudn ~xuc‘)ng trong
hop Device va chon chip ban can trong list ndy. Trong huéng dan nay, chon

PIC16F887

Fas

Select Device

)

Device: Device Family:
PIC16F88T] | [ALL v
Micrachip Tool Suppaort
Frogramimers
i@y PICETARTFlus & MPLABICD 2 i@ PlCkit 2
&y PRO MATE I @ PICEKit1

i@ MPLAB PM3 @ MPLAB REALICE

Language and Design Tools

iy ASSEMBLER @ COMPILER i@ VDI
w5 05

Dehuggers

& MPLAB SIM &y MPLABICD 2 @ PICkt2

@ MPLAB REAL ICE

MFPLAB ICE 2000 MFPLAB ICE 4000 MPLAB ICD Header
@ PCM1BYRO i@ Mo Module @ Mo Header
[ ]S ] [ Cancel ] [ Help ]

Hinh 4-6 SELECT DEVICE DIALOG

4. Khong cé thay doi gi khac trong hop thoai nay, Nhan OK
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1. Chon Debugger>Select Tool>PICkit 2. MPLAB IDE s& thém PICkit 2
debug features (hinh 4-7): (A) thanh trang thai s€ hién ra PICkit 2 nhu cong
cu go 101, (B) Mot PICkit 2 debug toolbar sé dugc thém vao, (C) Debugger
menu s thay d6i dé€ thém nhiing chic nang g& 161 cho PICkit 2 va (D) cua
s0 Output s€ trinh bay tinh trang giao tiép gitra PICkit 2 va board mach
dich trén PICKkit 2 tab.

Q)
4 MPLAB IDE v7.62.07\_—/ -J2e3
File Edit ‘iew Project  Debugger Programmer  Tools  Configure  Window  Help
~>- Select Tool 4 Maone .
J D L n | 3:' ‘ Clear Mermnry 3 1 MPIARTCD 2 E ‘I 0 J Checksum:  0x26if
T Y 2 MPLAB ICE 4000
J R Es;nate F 3 MPLAG ST
“1Untitled Worksp| Har F5 4 MPLAB ICE 2000
Step Inka F7 _ REMT - —_— -
Step Over e | rtrol | Find in Files| PICKit 2
7 PLCS2Mes Starter Kit -
Step Cuk Z2wersion 00312 B

Reset

Breakpoints. ..

Program
Read
Read EEDATA

Conneck
Download 05

Abort Operation

Settings

[ Files |¢g S';-'mbculsl

Found FICkt 2 - Operating System Yersion 2.1.1
Frivarm0001: There is a newer version of the F
Downloading FICkit 2 05 2.20.0
Target power not detected - Powering from PIC
FICTEFEE7 found (Rew 0x2)
FICkit 2 Ready

‘il 11}

PICKE 2

PIC16FEEY

pc:0 WO

zdoc

benk

Hinh 4-7 PICKkit 2 Debug Tool

2. Chon Debugger>Settings dé thiét lép cho PICKkit 2. Chéc chén “Connect on
Startup” checkbox phai dugc danh dau dé cho phep déc tinh tw dong két n6i
feature (Hinh 4-8). R61 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

[ 1] l[ Cancel ]

Hinh 4-8 SETTINGS DIALOG

3. Néu PICKkit 2 khong tu dong két ndi khi né duoc lya chon nhu mot cong cy
g 16i, bay gio Chon Debugger>Connect dé két ndi. Tinh trang két ndi s&
hién ra trong ctra s6 Output. Tuy thudc vao phién ban cia phin mém
MPLAB IDE hoac Chip dugc lua chon, mgt thong bao co thé xudt hién chi
bao Firmware (PICkit 2 operating system) Can cap nhat. MPLAB IDE sé& tu
dong cdp nhat firmware mdi.

4.4.3 Tao m¢t MPLAB IDE Project
Mot MPLAB IDE Project va khong gian lam viéc s& luu giit tat ca file va thiét dat
cho ciing mot dy an phat trién. Project Wizard s& gitip ban thiét 1ap mot project
moi.
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 1ap project. S& hién ra man hinh
Project Wizard Welcome (Hinh 4-9). Kich Next dé tiép tuc budc 1.
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-

Pro ject Wizar d

. Welcome!

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

To continue, click Mest.

[ Mewt » ][ Cancel ][ Help

Hinh 4-9 PROJECT WIZARD WELCOME

2. Chon Chip PIC16F887 tir “Device” drop-down box, néu né chua duoc
chon (Hinh 4-10). Click Next dé¢ tiép tuc budc 2.
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[ = =

Project Wizard

Step One:

Select a device Ef@}

Device:

|F'II:1 BFEET [v]

[ ¢ Back ” M et = ][ Cancel ][ Help

Hinh 4-10 BUOC 1 - CHON CHIP
3. Cho project nay, MPASM assembler tool s€ dugc str dung. chon

“Microchip MPASM Toolsuite” tir Active Toolsuite drop-down menu
(hinh 4-11). Chéc chén rang céc tool dugc set theo mic dinh trong folder
sau: C:\Program Files\Microchip\MPASM Suite:

- MPASM assembler cin phai dang tré vao mpasmwin.exe.

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

- MPLIB. object librarian can phai dang tré vao mplib.exe.

Click Next dé tiép tuc sang budc 3
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Project Wizard
Step Two: Eﬁ
Select a language toolsuite n’?@}
Active Toolsuite: | Microchip MPASHM Toolzuite

T oolzuite Contentz

FPASH Azzembler [mpasmvinexe]
MPLIME. Object Linker [mplink. exe)
FPLIE Librarian [rmplib.exe]

Locatian

C:AProgram Files\Microchiphtd PASH Suitehmpazmwin, exe

Help! My Suite lsn' Listed! ] [ ] 5how all installed toolzuites

[ < Back ” M et l[ Cancel ][ Help ]

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

4. Click Browse (Hinh 4-12) dé dinh vi hay tao ra mQt thu muc project du an
méi va tén project. trong hudng dan nay, chon vi tri C:\Program
files\Microchip\PICkit 2 v2\DBE Demo va dit tén cho project, vi du nhu
“PIC16F887 Debug Demo”
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=

—
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 MOI

5. Thém mot file ngudn cho project (Hinh 4-13) tir cira s6 bén trai di dén
C:\Program Files\Microchip\PICkit 2 v2\DBE Demo. Chon va bat sang
file 16F887demo.asm va nhan Add. File nay s& duoc dit vao trong cira so
bén phai
Ghi chii: nhiing file khac ¢ thé b sung sau do.

Dau “A” trong hinh 4-13 cho phép MPLAB IDE quyét dinh dudng dan téi
file 1a twong ddi hay tuyét d6i cho project. Dé biét mé ta va cach thay doi
nhitng kiéu thém file c6 thé xay ra trong tai liéu ciia MPLAB IDE. Khong
thay doi thiét dat cho Project nay. Click Next dé tiép tuc sang cira s6 tom
lugc.

Ghi cha: vé6i nhitng project chtra nhiéu file assembly (vi du Multifile
project, C code project) ban s& can thém mot linker script file. Xem tai
lidu cong cu ngdn ngir cho thay nhiéu chi tiét hon.
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Project Wizard

Step Four:

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

=] PICkit 2 2 h] A C:%Program Files\MicrochiphPICkit
=-_] DBE Demao

16F3870em

1 DBE Demo Copr
1 DEE Examples
1 5K E=amples U
44-Pin Dema Bo
Low Pin Count L
PICkit 2 R eadm:
FICkitZ Uzer Gu

PICkitZ.ini
FICKIE2 2 exe | ™

(&) | m | (#] 3 (]

i ] i)

[ ¢ Back H M et > l[ Cancel ][ Help ]

HINH 4-13 BUOC 4 — THEM FILE

6. Néu co 13i trong khi 1am, nhan Back dé tro lai bat ky thao tic nao trong
Project Wizard (Hinh 4-14) néu khong nhan Finish
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Project Wizard

=

. Summary

parameters.

Device:
Toolsuite:

File:

Click "Firzh' to createdcanfigure the project with these

Froject Parameters

FIC1EFRE7
Microchip MPASH Toolzuite
C:AProgram FileshMicrochiphPICkit 2 v25\DBE

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

[ < Back H

Finish | |

Cancel ] [

Help ]

Hinh 4-14 FIGURE PROJECT WIZARD SUMMARY

4.4.4 Xem Demo Project

Sau khi hoan thanh mot project va thoat ra khoi Project Wizard, ctra s6 Project s&
trinh bay trong MPLAB IDE desktop window (Hinh 4-15). Néu né khong mé ra

thi chon View>Project 3¢ mé nd 1én.

Khi can, nhiing file project c6 thé thém vao hodc loai b bét tir Project Window.
Nhan phim phai cua chudt vao file trong Project Window dé hi¢n ra pop-up menu
v61 nhitng tuy chon, ¢ d6 c¢6 thé thém hodc bé bt file.

~PIC16F887 Debug Demo.mew |- |0/

=} (L1 Source Files
16F8570e
(L1 Header Files
[ Object Files
[E ihrary Files
[ Linker Scripk
(L Other Files

= (L3 PIC16F8E7 Debug Demo.mcp

Assemble

Build Sptions. ..

Edit
Remove

[ Files ¢ Symbols
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HINH 4-15 PROJECT WINDOW FILE MENU

4.4.5 Tao ra mogt File HEX

Dé tao ra mot file HEX dé nap vao Chip, ban can phai Build project nay. Chon
Project>Build All hodc right click vao tén project trong Proect Window va “Build
All” tr pop-up menu MPASM assembler s€ tao ra mét file HEX c6 tén trung voi
tén cia file .asm. Dién tién cta qua trinh s& 16 rang trong thé Build cua output
window (Hinh 4-16)

s

— Qutput g@
Builld | “ersion Contral | Find in Files | PICKit 2

Clean: Deleting intermediary and output files, fad
Clean: Deleted file "ChProgram Files\WicrochiphPICKkit 2 w2\DBE DemohFIC
Clean: Done.

Executing: "CA\Program Fileshicrochip\MPASM Suitehmpasmuwin.exe" /o j)
Message[302] CAPROGRAM FILESVMICROCHIPAWPICKIT 2 W2ADBE CEMO
Message[302] CAPROGRAM FILESVMICROCHIPAWPICKIT 2 W2ADBE CEMO
bessoye[308] CAPROGRAM FILESA\MICROCHIPYFICKIT 2 wEDEBE CERMO
bessage[302] CAPROGRAM FILES\MICROCHIPAWICKIT 2 W2DBE CEMO
bessage[302] CAPROGRAM FILES\MICROCHIPAWICKIT 2 W2DBE CEMO
Loaded CAFragram Files\MicrachiphFI Ckit 2 w2Z\DBEE Demaot16Fa87Dema. |
BUILD SUCCEEDED: Wed Sep 12 13:49:38 2007

™ (2

HINH 4-16: OUTPUT WINDOW . BUILD THE PROJECT

4.4.6 Kiém tra gia tri Configuration Bit

Nhiing Configuration bit s¢ dugc nap va bén trong Chip 1a dugc set tr chuong
trinh st dung chi thi CONGIF. Mot Project dugc xay dung, nhiing gia tri cua
nhitng bits nay co thé dugc xac minh sir dung Config Bit Window chon
Configure>Configuration Bits (Hinh 4-17).

Nhitng Congif bits sau ddy duoc st dung trong hudng dan nay:
Configl:
e Oscillator - Internal RC No Clock

Watchdog Timer - Off

Power-Up Timer - On

Master Clear Enable - MCLR 1is external

Code-Protect - Off

Data EE Protect - Off
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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:

e Self Write Enable . No Protection
e Master Brown-out Reset Sel Bit . Brown-out at 2.1V

_1 Configuration Bits g@
Configuration Bitz get in code.

Lddress Value Category Setting

2007 Z0E4 QOzcillator Internal RC No Clock
Watchdog Timer off
Power Up Timer On
Master Clear Enable FMCLR iz external
Caode Protect Qff
Data ELE Feacdl Protect off
Brown Out Detect BOD' and 3BOREN disakhled
Internal External 3witch Cwver Mode Disabled
Monitor Clock Fail-safe Disabled
Low Voltage Program Disabled

2003 3EFF Erown Out Reset 3el Eit Erown out at 2.1V
Jelf Write Enable No proteztion

< >

HINH 4-17 CONFIGURATION BIT SETTINGS
4.4.7 Tai ma chwong trinh dé Debugging

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

Viéce nap Chip chi mat vai gidy, trong qua trinh nap thé PICKit 2 cua cua sO
Output s& hién thi nhitng dong céc thao tac da thuc hién. Pén khi nap day du thi
hop thoai can phéi nhin twong tu nhu hinh 4-18

Ghi cha: Khi chay debug thi code s€ tu dong nap vao trong bd nhéd chuong trinh
(program memory) cua PIC16F887 (Chip dich) khi PICkit 2 dugc chon nhu mot
debugger. Debug code thi dugc nap vao trong Chip dich dé st dung nhirng kha
nang in-circuit debugging cua PICkit 2
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Fis

—_ 1 Qutput

BEx]

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)

Frogramming Debug Yector
“erifying Debug YWectar

“erifying Configuretion kMemary

FICkit 2 Ready

“erifying Debug Executive (Ix1F00 - Ox1FFF)

Frogramming Condiguration kemaory

Debug mode entered, DE Yersion =1.04

HINH 4-18 OUTPUT WINDOW — NAP CHIP CHO DEBUG

4.4.8 Chay PIC16F887 debug demo

The PICkit 2 Debug Express thuc hién chuong trinh trong thoi gian thuc (real-
time Run) hic chay tung bude (Step Into, Step Over, Step Out, Animate.) chay
thoi gian thuc x4y ra khi ban chon Run trong MPLAB IDE. Khi chuong trinh
duogc dimng bai ca 2 thao tac Halt hoic breakpoint (Diém dimg), ban c6 thé di timg

budc thong qua ma.

Nhitng nat sau day c6 thé thudng st dung cho viéc truy nhdp nhanh khi thao tac

debug:
Debugger Menu Toolbar Buttons
Run \i
Halt m
Animate | L
Step Into “
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Step Over ﬁ
Step Out iy
Reset |@

Pé chay Demo code:

1.

2.
3.

Double click Ién file 16F887Demo.asm tur Project window hodc chon
File>Open tir toolbar menu. Code s& hién ra mot cira so file nay.

chon Debugger>Run Hoac click Run.

xoay bién tr& (RP1), duoc gin trén demo board, va quan sat LEDs.

Néu chuong trinh hoat dong diing thi cac led s& chay nhanh hay cham hon
tiy thudc vao chiéu va vi tri ciia RP1, tuy nhién c6 mot “bay” cd y dit trong
ma v6i muc dich trinh dién cho debug. Xem muc 4.5.9 “Debugging the
PIC16F887 Debug Demo Code” cho chi din cach gd 1i.

chon Debugger>Halt hoic click Halt d&& ngung chay chuong trinh. Mot
mili tén mau xanh s& danh dau vi tri dong code trong cua sé file khi chuong
trinh dirng

chon Debugger>Reset>Processor Reset ¢ khéi dong chuong trinh. Mii
tén bién mat, c6 nghia thiét bi dd dugc Reset lai.

4.4.9 Debugging the PIC16F887 Debug Demo Code

Bét ky nhitng van dé sau day co thé lam PIC16F887 lam viéc khong dung

1.
2.
3.

Gia tri A/D converter khong dugc viét ding mirc dén delay routine.

A/D converter khong dugc chon (enable) hay khong thiét 1ap chuyén doi.
Mot 16i danh mdy trong chuong trinh c6 thé gy ra chwong trinh van hanh
khong thich hop.

Pé kham pha van dé duoc 1}6t ké dau tién, dat mot diém dung tai dong cua code
ma nd ghi td1 gia tri A/D két qua high-oder delay byte:

L.

bat mot con trd trén hang sau diy trén dong cuia code trong file
16F887demo.asm: movwf delay+1 nhin thiy nhu hinh 4-19. Tai diém dimng
nay, chuong trinh s& dimg lai mot 1an khi A/D bién d6i hoan thanh.

Right click 2 1an 1én dong d6 dé hién ra drop-down menu va chon
“Breakpoint” hodc double click 1én dong mot ki tir breakpoint s& xuét hién
tiép dén dong nhu chit B trong hinh tim canh mau d6 nhu nhin thiy trong
hinh 4-19
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"Z1C:\...\16FBBTDEMO. ASM M= <]

InitRegisters:
banks=sel Display
morl Ozx&0
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, hoic click Run dé chay, chuong trinh. Diém dung sé&
dung chuong trinh lai khi chuong trinh chay dén dong c6 danh dau nhu mot
diém dung

Ghi chii: tiy thudc vao Chip , diém dimg c6 thé “truot” qua khoi vi tri dinh
vi, trong truong hop nay né s€ dung tai dong :

incfsz Delay,f

4. dua muose qua ADRESH trong dong trén diém dirng va no s& hién thi gia
tri cua file register (Hinh 4-20).
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0 \1GFRRTDFMO. ASM E]-‘

S0 bt f=sc ADCONO, GO _DOME ; this bit will change to zZero when t,ZA

31 goto -1

Sz mor £ ADERESH , w ; Copy the AFD result to the delay lo

oz B mowerE Celaytl

a4 [apRESH = 0xF7)

S5 AzDDelayLoop:

95 0 incfsz Lelay, £ | ; Waste time. (]

37 qoto AZDDelavLoop ; The Inner loop takes 3 instructions

k= incf=x Lelayv+l, £ ; The outer loop takes and additional

29 goto ArDDelayLoop ; 17EE+3) * EREE = 197376 inEtructinns[v]
r3 | (]

HINH 4-20 GIA TRI THANH GHI ADRESH

5. Diéu chinh bién tré RP1 va tiép tuc chay chwong trinh bang cach chon
Debugger>Run chuong trinh s& chay vong qua va ding lai 1an nira.

6. Pua mouse qua ADRESH lan nira va xem két qua A/D khong hé thay doi.
Nhu vay 13 hinh nhu bién d6i A/D khong lam viéc. bo bién d6i A/D duge
khoi tao va cai dat xay ra & dau chuong trinh.

7. chon Debugger>Reset dé reset lai chuong 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 Vievy> Watch d& mo mot cira sd6 Watch, cira sb nay cho phép ban di
to1 thay doi gia tri thanh ghi A/D nhu chuong trinh dang chay. Hop thoai
Watch mo ra c6 mét bang chon Watch 1 nhu trinh bay trén hinh 4-21

= Watch mEx]
AddSFHHﬂ«DEDND vl Add Symbol |_1EFEE=? [v]

Address | Svikbol Name | Value |

wiatch 1 | watch 2| Watch 3 | watch 4

HINH 4-21 NEW WATCH WINDOW

Ghi chii: N6 khong dé nghi st dung cira s6 View>File Registers va View>Special
Function Registers khi g& 161 voi PICkit 2 Debug Express. Khi cira s6 ndy md,

Thien Minh Electronic Solutions Co.Ltd (TMe) www.tme.vn




PICKIT2 User’s Manual Trang 47 of 50

toan bo ndi dung duoc ghi rdi doc lai tir chip dich trong moi thao tac, diéu nay lam
chdm qua trinh debug mét cach dang ké. Thay vao do6, chi thém SFR va bién file
Register ma ta quan tim dén cira s6 Watch nhu duoc mo ta trong phan huéng dan

nay.

9.

chon ADCONO tir ddu danh sach s6 xudng va click Add SFR dé thém
ADCONO vao cira s6 Watch. Lip lai diéu nay dé thém ADCONI va
ADRESH vio ctra s6 Watch. FSRs duoc lya chon thi can phai rd rang nhu
trong hinh 4-22

1 Watch mE x|

&dd SFR| |ADRESH || [add Symbol || 1EFS87 ™
Address | Syvmbol Name | Value |
O1F ADCONO Q=00

o9F ADCON1 Q=00

O1E ADRESH OxF7

Wwatch 1 | wiatch 2 | watch 3 | watch 4

HINH 4-22 THEM SFRs VAO CUA SO WATCH

10. Chon Debugger>Run dé chay chuong trinh 1an nita, chuong trinh s& ding

1.

lai sau khi n6 dén vi tri diém dirng.

Khao sat nhiing gia tri ADCONO va ADCONI trong cira s6 Watch, gia tri
ADCONO Ia “0x40” ( b’01000000’). Gia tri nay twong ung vdi gia tri hex
dugc chi dinh trong chuong 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 bao cudi cing cta bit nay la “1”
(b°01000001°) dé bat module A/D. dé c6 dinh cai nhiéu nay, thay doi:
movlw 0x40

Thanh

movlw 0x41 trinh bay nhu hinh 4-23
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-
~1€:\...\16F8BTDEMO.ASM M=%
Setuphnal ogPins:
|94 banks=sel AMESEL ; address Begister Page 2
bsi ETATUE, BPL
movrl Ox01 ; configure Port & pin 0 Analog
e ANEEL
movl Ozx00 ; remaining pins are all digital
movrE ANSELH
SetuplhrD:
bank=sel ADCOM1 ; address Begister Page 1
movwl Ozx00 ; AZD Left-Justified, references are lfJ
e ADCOMNL
hanks=sel ATCOMO ; address Begister Page 0O
movlyw Oxdl
mo e ATCOMO ; configure AZD for Fosc,/2, Channel 0
InitPegisters:
bank=sel Display
morly Ox&0
mowrE Display
clri Direction
clrf LookingFor ; Looking for a 0 on the button
MainLoop: M
i | (2]

HINH 4-23: AD MODULE CODE

12. Chon file>save dé luu su thay ddi cua ban

13.ban phai build lai va nap lai cho Chip dé thay doi hi¢u tmg. Chon
Project>Build All d¢ xay dung lai project va Debugger>Program dé nap

lai cho Chip str dung PICkit 2

14. Chon Debugger>Run dé chay chuong trinh 1an nita, chuong trinh s& ding

lai sau khi n6 dén vi tri di€ém durng.

15.Khao sat nhitng gia tri trong ctra s6 Watch, bay gio, gid tri ADCONO can

phai 1a “0x41” (Hinh 4-24).

_ Watch g@
IﬁddSFHHﬁDEDND v | [Add Spmbol |__16F887 v

Address | Syvmbol Name | Value I

o1iF ADCONO Oxd1

aaF ADCON1 O=00

O1E ADRESH OxF7

watch 1 | wateh 2| Watch 3| Watch 4]

HINH 4-24 GIA TRI PUNG ADCON

Thien Minh Electronic Solutions Co.Ltd (TMe)

www.tme.vn



PICKIT2 User’s Manual Trang 49 of 50

16.Right click trén dong cta code c6 dan ddu diém dimg, va chon
Remove>BreakPoint hoic double click trén dong d6 dé g& bo diém dimg.

17.Chon Debugger>Run dé chay chuong trinh thoi gian thuc, xoay bién tré
RP1 dé thay doi gi4 tri hién thi trén LEDs, Bay gio n6 da lam viéc.

Ma ngudn trong hudng din nay chira dung chi mot bay. Tuy nhién, ma thuc su c6
thé co ntra. Su dung MPLAB IDE v6i chirc nang debug cua PICkit 2 mét cach
thanh cong, ban c6 thé tim thay va fix nhiing van deé trong code cta cac ban.

4.4.10 Ung dung Lap trinh va G& 16i
Khi chuong trinh thanh cong duoc g& 18i va chay, budc tiép theo 1a nap chuong
trinh vao chip va chay doc lap trong khi két thuc thiét ké. Khi lam diéu nay, nhiing
tai nguyén dy trit bo1 ICD dugc thd ty do cho s dung bdi ung dung. dé nap
chuong trinh ing dung, sir dung nhiing budc sau:

1. Bo chon PICKkit 2 nhur mot cong cu debug bang cach chon Debugger>Select

Tool>None
2. Chon PICkit 2 nhu mdt cong cu nap trong menu Program>Select

Programmer )
3. Lya chon: Thiét lap ID trong Configure>ID Memory (Hinh 4-25)

-User ID Memory
Uszer ID:
TRIRARTE
[ ] Use Unprotected Checkzum
| ok | | camce | | Hep |

HINH 4-25 SU DUNG ID MEMORY

4. Thiét 1ap nhiing thong sé dé lap trinh trén Programmer>Settings , Bang
chuong trinh
5. Chon Programmer>Program

Bay gio Chip dich sé chay doc lap
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Chuc ban thanh cong!

___________________________________________________________________________________________________________________________________________|
Xin chin thanh cam on ban di sir dung san phim ciia chiing tdi.

Chung ti ludn hoan nghénh céc ban ¢ nhiing y kién dong gop dé chiing t6i ngay
cang hoan thién hon va phuc vu cac ban tot hon.

Néu ban can bat ky thong tin nao lién quan dén san pham cta chung t6i. Hodc ban
muon hop tac tiéu thu / mua hang. Xin vui long lién hé:
http://www.tme.vn/Contact.aspx hoac:

« Cong Ty TNHH Giai Phap Pién Tir THIEN MINH (TMe)
(Thien Minh Electronic Solutions Co,ltd)

« Biachi: 226 Tan phudc, F.6, Q.10, Tp.HCM

« Dién thoai: 08.39573224

» Fax: 08.6264 3029
« Web-site:  www.tme.vn
« Email: Ban hang: sale@tme.com.vn

Hb tro ky thuat: support@tme.com.vn
web Admin: tminh@tme.com.vn

. Gio' 1am viéc: 7h30 dén 17h30 thir 2 dén thir 7 hang tuan (chi nhat nghi)

Cdp nhat: TPHCM thang 01/2013
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