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Chwong 1 PICLAB-V2 Development Board System Introduction
1.1 Téng quan san pham
PICLAB-V2 PIC DEVELOPMENT BOARD (sau day sé& goi la PICLAB-V2) |a board mach phat trién

PIC microcontroller da chirc ndng. Thiét ké b&i Thién Minh Electronic Solutions Co., Ltd. Dwa trén

kinh nghiém nhiéu ndm v&i PICLAB-40 va EasyPIC development Board — D4 dwoc nhiéu nguoi
dung danh gia cao.
PICLAB-V2 tich hop nhiéu thanh phan ngoai vi théng dung va cac giao dién mé phdng. Lién két voi
di liéu va mét sb lwong I&n cac vi du vé cac chwong trinh ma cdng ty ching téi cung cip bao gém
ngén nglr 1ap trinh ASM, C (HTPIC va CCS). Bao dam twong thich cho nhiéu dbi twong, gitp ban
lam chi céng nghé |ap trinh vi diéu khién trong thdi gian ngén nhét. Dac biét thich hop cho viéc hoc
tap cho nhirng nguwdi méi bat dau hay ngwdi giau kinh nghiém, k& c& nhivng ngudi yéu thich dién
tlr cling co thé hirng thu véi thiét bi nay.
PICLAB-V2 development board khéng tich hop on-board programmer/debugger nhw EasyPIC
hodc EasyPICPro, nguyén nhan 1a giip cho ngudi dung tan dung cac cong cu c6 san hodc mua
riéng cac coéng cu online programmer/debugger nhw ICD2, PICKit2, PICKit3 s&n xuat b&i cong ty
chung t6i hodc Microchip, gilp gidm gia thanh dem lai loi ich va tién loi rat nhidu cho coéng viéc
khac
PICLAB-V2 la sy Iya chon khén ngoan cho ngwoi dung PIC MCU, Sy Iya chon khén ngoan cla
ban c6 thé dwoc thé hién & cac diém sau.
e Board giau tai nguyén, kha nang mé rong két ndi vo han.
e Sir dung ZIF socket cho PIC MCU 40 va 20 pin, d& dang thao/gén chips ma khang lam tén
hai dén chip
e Cobng nghé san xuét tién tién
e H6 tro nhiéu vi du mau phu hop véi nhiéu dbi twong stir dung trinh bién dich khac nhau nhw
ASM, CSS, HI-TECH...
e Tbi wu hda thiét ké kiéu modules, d& dang két néi hodc ngét khéi MCU bang Coding Switch
ho&c jumper, ngoai ra con cé thém cac socket giao tiép giup ngudi dung cé thé két ndi dén
Port khac hodc MCU khac bang dupont wire c¢é ban tai céng ty chung téi ma khéng anh
hwéng dén hoat dong binh thwdng cla toan hé thdng
e Giaban hoply
e Huwdéng dan Ky thuat toan dién

e Dich vu sau ban hang hoan hao, bao hanh chu dao.
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Hinh 1-1 1a tng quan ctia mot PICLAB-V2 chwa bao gdm céac thanh phan sau: PIC MCU,
LCD1602, Graphic LCD 128x64, DS18B20, Thach anh va cac Jumper

Y=]~
@ 0. 0.

Hinh 1-1 Tdng quan céc thanh phan trén PICLAB-V2

1.2 Gi&i thiéu tai nguyén board

1)
2)
3)
4)
5)
6)
7)
8)
9)

I/0 external output

40P/28P chip ZIF socket

Ext programmer / Simulation interface
Power module

RS232 communication module
DS18B20 thermometer module

SPI 93Cxx communication module
[2C 24Cxx communication module

A/D converter module

10) LCD12864 and 1602 LCD module
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11) Remote control receiver & decoder
module

12) Reset button

13) 4*4 matrix keyboard module

14) Six-digital display module

15) 8 single LED module

16) DS1707 with battery backup module

17) Buzzer module

18) External interrupt input and

Independent button module
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1.3 So d6 nguyén ly PICLAB-V2

Vui Iong xem so db kém theo trong dia CD

Chwong 2 MPLAB IDE tich hop méi trwong phat trién

MPLAB IDE (sau day goi la MPLAB) Ia phan mém manh mé tich hop mai trwdng phat trién cung cép bdi
Microchip cho cac PIC microcontroller cia ho. né cho phép ngui dung tao méi, lwu trir, soan thdo hoac
chinh sira va bién dich chwong trinh cho PIC Microcontrollers trén hé théng may tinh cia minh, va tham
chi né con ¢6 chirc ndng méd phdng nang dong, gé 16i va chay nhw cac bai tap &o.
2.1 Cai dat MPLAB
MPLAB la phan mém hoan toan mién phi cung cip b&i Microchip. Ban cé thé cé duoc file cai dat mai
nhét theo 2 cach sau.

1) Truy cép vao trang web cua chung t6i: www.tme.com.vn

2) Truy cap vao trang web cua Microchip’s: www.microchip.com

Sau khi download files, ban chi can sir dung cac phan mém nén/giai nén vi du nhw WINZIP dé giai nén
trén may tinh cua ban, va chay SETUP.EXE (hoac Install.exe), va thyc hién tirng budc goi y trong qua
trinh cai dat (Ban ciing cé thé khong can thay ddi bat ky cai dat, chi cAn nhap "Next") cho dén khi hoan
tat qua trinh.

2.2 'ng dung don gian trong MPLAB

2.2.1 Tao mét Project don gian

Soan thao ma nguén

Click vao icon MPLAB trén Windows Desktop cua ban, hodac chon Start > All application - Microchip >
MPLAB IDE V.xx & MPLAB (Vx.x la phién ban cliia MPLAB) dé b&t dau chay MPLAB integrated
environment. Trinh bay nhw hinh 2 .1.

. WPLAB IDE v AZ
Fis [de Ve Progect Debugoe Programemer Took Corfiges Window  FHislp

DEE wl SAMEE T g s e
Checkinm: Dl

A MPLAB TDE vB.43
Fia [ Ve Prep Debugos Progamemsd Toskh Comfigus Window Help

Dbl @ STAMAR P RS e
Checksem: DxcdDb [

ML, MedEADE.e
Budd | ewion Cortpad . Frd n Pl i

Wdatics & BAJ
connt char web
Aapl coRpRnY ' § webEier addres
ooRat ohar Tal
13 KV COMpRELY el musber

sodd LEAL

woid Lod_imit
wold write wah
wodd write Tl
sodd WELTE (Thar
yuid Lod_smabls
wold Zslay

AFICTF S0 a4 ab sk B0 denovie FICISFETTA Wi 2k c

Hinh 2-1 clra sd chinh MPLAB Hinh 2-2 clra sb soan thao text
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Chon menu Iénh File > New, MPLAB sé ty dong goi MPLAB Editor (source editor), va khu virc lam viéc
s& c6 mot clia s6 soan thao, va ban cé thé hoan thanh ma ngudn ctia minh nhw hinh 2-2.

Soan th&o hodc chinh stra ma nguén trong " Text editor window ", va sau d6 chon menu lénh File >
Save dé Iwu source file vao thw muc chi dinh ctia minh, nhw trén hinh 2-3.

Project Wizard 4]

DEE  wE SAwER T r Welcome!
Chechaunc Bubicf | g

Ths vazaed kavlpes poas camaln o condinen & nivs WPLAE IDE
propect

Ve SR [
Srw v e | [ oo P o B g P o ' s = | Caxil |

N [ DS EAPICAE 500 PIILAR WTWPILAR VS Erapie 1T 24 o8 To conbres, click Hest
Erersing: AN -

o) (o ) [ ]

1 e Wil i Pt

S LT

Hinh 2-3 Save source codes Hinh 2-4 Project wizard welcome interface

S& dung wizard dé tao mot project

Buwéc 1, Chon menu Project > Project Wizard dé dén giao dién welcome! Nhw hinh 2-4.

Buwadc 2, Click "Next", va chon chip model, nhw trén hinh 2-5.

Buéc 3, click "Next", chon céng cu bién dich thich hop cho ngdn ngr ma ngudn va chip dwoc st dung
nhu trinh bay trén hinh 2-6.

Project Wizard

Projoct Wizard

Siep (ne: = Siep Teao:
Felec! o device IE/,"..*. Seleck & langusge toolnute

futoen Toglnse HI-FECH FC Tooknals
Toolmies Conberds

PILL it | e s

FILL frpembler [pece som]

FICC Limisr [picc eoe]

w Locatxn

CAMT-FICMINAFICC EXE Brcwene .

[ Hell MySustoniiones | (7] Show of mstalied boliubes

[ Bk J[ Wtz | [ Cocd | [ Hee ] [[cBock J[ Moy | [ Coca | [ b |

Hinh 2-5 Chon chip model Hinh 2-6 Chon trinh bién dich

Buéc 4, click "Next", chon thu muc noi ma project dwoc lwu lai va hoan tat tén cla project, nhw trinh bay
trén hinh 2-7.
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Buwérc 5, Click "Next", va thém (add) source codes vao project, nhw trinh bay trén hinh 2-8.

Project Wizard F_El Project Wizard

Step Theos: rﬁ Step Fou: ﬁ
Cimshe 5 nes projec], o reconfigure the sctive pooject? C/r‘;"‘ i ectiwg e Bo por piopcl j{'
L

(2 Caete Hew Propect Fie = () HEFIC AL | A DADESIGNPICDESHGN_FICYFL
i Aok l

_PCFCLAR VPICLAD V2 Enamole i T-PCed 502Ucd 1602 | [ Baowse :j:

% ] delBb20
Lt [ Remove
L2 _'I e 3E
B kay
# ] KEYdd
=[] lediEn2
®
B B2 hes
H0 bed e
£ ¥ [3 »

[ emae | Nz\-d:'lll:r\-cel__i!_ Help [ iBace [ Wews | [ Cowa | [ Hep |

Hinh 2-7 Chon thw muc dé Iwu project Hinh 2-8 chon source codes dwa vao project
Buwdc 6: Click "Next", nhw trinh bay trén hinh 2-9 dé dén bang tips interface.

Project Wizard X
Summary

Chek Fredh' b0 crastadconhguan $e prowmcd vath frege
paramata

Piowact P amabai
Dewice: PICIEFETTA,
Tooltide  HI-TECH FICC Tookue

Fil DADESIGHAAIDDESIGH. PCVPICLAR AR
ExaomplahH T -FIC e B TR smen

A, ey wienaC vl e Cioated. and e nerer propecl added
1o thal rodiipace.

[ctoo | Frin ] [ Cocs | [ How |

Hinh 2-9 Tip interface
Buwdc 7, click "Finish", va sé thoat wizard.
DPén day, ta da hoan thanh viéc tao mét project ma nguén. D& hiéu rd hon vui long doc thém MPLAB
Operation Manual.
2.2.2 G& 16i chwong trinh (Debugger program)
Dwa trén ma ngudn da soan thao trong Project da tao ra & trén, phan nay gidi thiéu ngan gon vé céac
bwéc bién dich va gé& 16i chwong trinh.
Bién dich (Compile)
Thuwe hién menu I&énh Project - Build All va MPLAB sé& tw dong goi cac cong cu dwoc dé cap & budc 3

dé ban c6 thé bién dich ma ngudn nay. Khi bién dich hoan tat s& c6 giao dién hién thi nhw Hinh 2-10.
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w Ecd1607 - MPLAB IDE vi.43
Fls Edt View Projt Debesgosr Programmst  Took  Configue . Window  Help

0 & ity & #deDn Y rrRBed &
Checksum: 0x0302

E Bk

# lcd1607 - WPLAD IDE vE.43
Fim Ecdi View FPropct Debugoer Programmer  Tool Configse  'Window  Help

O & e AR 9 deE el &
Checksum: Oxddee

D, AT a0 Ee

t
Buld | Yesmoe Coritrod | Fird in Files

Budd | Viarsion Contsel | Fardln Pl

e Detating intermedsary ond o
WClean; Ciefatad fle "DADESIGMNFC
¥ Diefighird Sha *DADESIGMEIC
eleted Sle *lcd 1 B02 cof

-
Config Data $2007 — &2
IProgras statistics

[Tatal FOM iamed 172
[Tatal FAM wessd B

{Londed DADE SIGRFIODESIGH
Iﬂl.iLEl‘SLIEEEDED Thu Jun 15

Hinh 2-10 Ké&t qua bién dich Hinh 2-11 Bién dich thanh cbng

Tw clra sb output clia hinh 2-10, ching ta cé thé thay nhirng két qua ma chuwong trinh bién dich khdng
thanh cong vi mét 16i trong ma ngudn, kich dap vao tin nhan 16i nay, con trd sé tw déng nhay dén dong
c6 16i, va tai |é bén trai cia dong nay cé mét "mdi tén mau xanh". R& rang, dang sau ham "werite_tel ()"
la thiéu ";". Bay gi® slra 16i d6 va bién dich néd mét 1an nira, cac két qua dwoc thé hién trong hinh 2-11.
Néu c6 mét 16i trong chuwong trinh, né sé khang tao ra céac file HEX, dé cé duoc file HEX ban can sira tat
cé cac sai sét trong cac ma ngudn.

G& 16i (Debugging)

G& 16i chwong trinh 1a dé kiém tra xem chwong trinh ban thiét ké dang hoat dong, liéu né tao ra két qua
dang nhuw mong muén, liéu cé béat ky khiém khuyét trong thiét ké cta ban, liéu thiét ké thuat toan 1a hop
ly, liéu né chinh xac cé thé kiém soat cac ngudn tai nguyén phan cirng khac nhau, va liéu né c6 thé dat
dwoc két qua mong mudn...

Chon céng cu g& 16i (Choose debugging tools)

Chon menu lénh Debugger > Select Tool, dé& chon simulator két ndi véi PC nhw cong cu g& 16i, hodc
ban c6 thé chon phan mém slra 16i di kém véi phan mém MPLAB nhw do 16i cho chwong trinh dich. Sau
khi Iwa chon, né sé mé& thanh céng cu twong (rng

Quan sat két qua g& 16i

Cac khu v lwu triv bén trong vi diéu khién PIC c6 thé dwoc chia thanh nhiéu doan: Program memory,
Hardware stack, File registers, cac thanh ghi dac biét va EEPROM data memory. Trong qua trinh hoat
doéng cha chwong trinh, né sé lién tuc doc, ghi hodc thay dbi cac ndi dung trong khu vwe lwu triv. Vi vay,
chang ta co6 thé quan sat nhirng thay dbi cia nédi dung trong khu vuwe lwu trir twong rng véi cac hoat
dong cla chwong trinh dé hiéu dwoc hoat dong clia chwong trinh, va dat dwgc muc dich cla g& 16i. Dé

m& khu vire Iwu trlr ching t6i cé thé chon cac menu lénh View, nhw trong hinh 2-12.

Page 7 of 34



PICLAB-V2 DEV. Board Copyright of Thien Minh Electronic Solutions Co., Ltd (TMe) www.tme.com.vn

Ngoai viéc st dung cac khu vuc lwu trir ndy dé& quan sat qua trinh g& 16i, ching ta ciing cé thé thém cac
module cu thé lién quan dén clra s6 quan sat dé theo ddi cac két qua.Thwc hién [énh menu View >

Watch va s& mé ra clra sb quan sat, nhuw trong hinh 2-13

ﬂu“l'p.l.e = WPLAN 13 w780 ._:5:'@
Eili Bdiv: Diww- Eroince: [ohamiee e mane Earls- Cratearn Eiadvr iy

¥ EEANPIE — WPLAB IDE «1.50 ' s

File Edit Yiewr [Iraoject Debugger Frogranmer Taols Configme Windew Help OS iy T | z G “ ;ﬁ
s ! [ g L DR T e %] 3 | | | Release >0 @ & R
| O B Erodeet Relesse |~»m &= & B @ | £ & :
! o Output S adatind B0 e e TR R Bhockum B83a3 l
I PN E Toolbars 4 = Ll e l'_ : i E
3 i - s e | n = ratah =i T
S, e e : EEr e ey
- g bty - _ — | H 1 FR} | SO0 et == el |

- Upsassenbly:Listing rsice Corrol | Findin Files | MPLAE S | | 4 SLEE sl

EEPRCM kB _..__.,.w..:'.,....w..ﬁ.h"_...._....._..\.__.v..____ i 12 Airnaa | i) Nt Talum

= Fi £ e target "E!'\mplab\EIAMPLE\EXANLEF. (|4 |-

H File Registers i : : 5 =

i N A z: CitProgram FilesiMicrochipiMPAS] | :

B e 3021 E:AFFLABAERANFLEAELAMLER. 45K 1: [ 3 5

& o5 $\npl e\ EXATFLE\ELAMLEF , COD, TR

& Lecals (CCEEDED: Thu Jan 18 L6:03:30 2007 1=

& Progran Rencry :: | § etk | iach 21 teatzh 3 sch 4

| i
5 s Grecisl Function Rezisters I | 2 l“
€ r

10 Hateh | -

11 s 1 {od =L e TEGHRERTTA e LI rdr e

< n 2 2 o~ ~ < 5 A .
Hinh 2-12 Menu 1énh dé m& vung lwu triv Hinh 2-13 Clra s quan sat

Nhw vay , ching ta da dwoc gidi thiéu mét cach don gian str dung MPLAB, va thdng qua viéc hoc tap
trong chwong nay, ching ta sé cé thé hoan thanh soan thdo, chinh sira ma ngudn, bién dich va g& 16i.
Lwu y: théng tin chi tiét trén MPLAB xin vui Iong vao trang web cua Microchip va tai "MPLAB
User Manual”.

Chwong 3: Str dung On-line Programmer/Debugger
Chwong nay giéi thiéu ngén gon cac céng cu dung dé nap va g& 16i twong thich véi PICLAB-V2. Ban ¢

thé xem chi tiét cac cong cu nay trén website clia ching t6i www.tme.com.vn hodc cGa Microchip

www.microchip.com

3.1 Cac Céng cu Programmer / debugger dé nghi dung véi PICLAB-V2

PICLAB-V2 khéng tich hop on-board Programmer/debugger nhw cac Board phat trién khac nhw EasyPIC
hay EasyPIC-Pro. Vi vay dé lam viéc véi PICLAB-V2 ban phai can dén cac cong cu Programmer /
debugger bén ngoai cé sdn dwdng ICSP theo thw tw VPP, VDD, GND, PGD, PGC.

Hién chung tdi co rat nhiéu céng cu hiru ich twong thich véi PICLAB-V2 sau day la danh sach dwoc dé
nghi, ban co thé tuy chon dé st dung cho PICLAB-V2 va céac cong viéc khac ctia minh.

Lwu y: Tat ca céc cong cu dudi ddy déu cé duong ICSP gibng nhau theo thir tw VPP, VDD, GND, PGD,
PGC va chan s6 6 (PICKit 2 — AUX: PICKit 3 — LVP, ICD2-NC) khéng st dung khi két ndi véi PICLAB-
V2. Chan sé 1 (VPP) duoc danh dau hinh tam giac trén hop cta san phém.

Duw6i day la danh séach céc tools dé nghi cho PICLAB-V2 va mé ta ngén vé ching, dé tim hiéu thém chi

tiét, vui long truy cap vao trang web clia chung t6i: www.tme.com.vn hodc website ctia Microchip:

www.mcrochip.com
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Tén coéng cu

Chirc nang tom tat

PICKit 2 phién ban SE

Phién ban rat gon cta PICKit 2, chi ho tro PIC c6
VDD = 5V

USB Full Speed khéng can driver

- Chtrc nang: Programmer, Debugger, UART Tool va
logic tool Analyzer

- Tw déng nhan dang va két ndi phan ctrng, co thé st
dung nhiéu PICKit 2 trén mot PC

- Tw ddng nhan dang chip

- Tw dong cap nhat Firmware khi c6 phién ban méi

- Tw déng nhan dang va st dung ngudn ngoai

- Nhiéu cAu hinh, tinh nang phong phu dé sir dung va
tién nghi

- Téc dd cao, support nhiéu chip

- USB Full Speed khéng can driver

- Chirc nang: Programmer, Debugger, UART Tool va logic
tool Analyzer

- Tw dong nhan dang va két ndi phan cirng, cé thé st dung
nhiéu PICKit 2 trén mét PC

- Tw dbng nhan dang chip

- Tw dong cap nhat Firmware khi c6 phién ban mé&i

- Tw déng nhan dang va st dung ngudn ngoai

- Nhiéu c4u hinh, tinh nang phong pha dé st dung va tién
nghi

- Chirc ndng Program To Go cho phép nap chip khéng can
két ni v&i PC

- Téc dd cao, support nhiéu chip, tw ddng diéu chinh VCC
va VPP (rng v&i ttrng loai chip

- Support chip 3V3-5V

- Chtrc nang: Programmer, Debugger

- USB (Full speed 12 Mbits/s interface to host PC)
- Real-time execution

- MPLAB IDE compatible (free copy included)

- Built-in over-voltage/short circuit monitor

- Firmware upgradeable from PC/web download

- Totally enclosed

- Supports low voltage to 2.0 volts (2.0v to 6.0v range)
- Diagnostic LEDs (power, busy, error)

- Read/write program and data memory of
microcontroller

- Erase of program memory space with verification
- Freeze-peripherals at breakpoint
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ICD2 debug express - Chtrc nang: Programmer/debugger

- USB (Full Speed 2 M bits/s) interface to host PC

- Real time background debugging

- MPLAB IDE GUI (free copy included)

- Built in over-voltage/short circuit monitor

- Firmware upgradeable from PC

- Totally enclosed

- Supports low voltage to 2.0 volts. (2.0 to 6.0 range)
- Diagnostic LEDs (Power, Busy, Error)

- Reading/Writing memory space and EEDATA areas of
target microcontroller

- Programs configuration bits

- Erase of program memory space with verification

- Peripheral freeze-on-halt stops timers at breakpoints

3.2 Két ndi tiéu biéu:
Hinh 3-1 13 mot két néi tiéu biéu PICLAB-V2 vé&i PICKit 2 (Full) chan sb 6 (AUX) cla PICkit2 khong st

dung. cac coéng cu khac ciing co két ndi twong tuw.

Hinh 3-1: PICLAB-V2 connect to PICKIT 2
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Chwong 4: PICLAB-V2 Chtrc nang chi tiét cac Module

Chwong nay sé mo ta cu thé hon vé chirc ndng cac module trén Board phat trién PICLAB-V2, bang cach
minh hoa so d& nguyén ly clia cac module va cac diém can chu y trong qua trinh st dung va trong dia
CD-ROM dwoc cung cép cung véi sén phdm. Chung téi da dwa vao cac vi du cho tirng chirc nang cla
cac module. Trong vi du ciing d& bao gdm cac chu y vé cach bd tri phan cirng va phan mém. trong dé hé
tro cho ngwdi dung, déc biét 1a ngwdi méi bat dau. Theo board thir nghiém 1a thiét ké kiéu module, ciu
hinh dw an ctia ban cé thé da dang vé&i sd lvong Ién va cac Port dau ra s8n sang cho két ndi véi thiét bj
bén ngoai. Cac phan clirng va phdn mém sé thudc vé s& hiru ngudi st dung. ngudi dung cé thé thay doi
theo nhu cau clia minh va rut ra két luan tlr cac trwong hop khac to nhivng vi du.

4.1 All I/0 External Output Module

Tét ca céac I/O trén board phat trién PICLAB-V2 dwoc thiét ké dé& dwa ra bén ngoai. Nguoi dung cé thé
xay dwng cac mach riéng ciia minh hoac mua thém cac board mach chirc nang mé réng khac ctia chung

t6i dé tan dung cac tai nguyén ctia PICLAB-V2. Trinh bay nhw hinh 4-1.

Module nay bao gém cac phan chinh sau:
1) Té&t ca cac I/O cta chip 40-pin (PORTA/B/C/D/E) theo kiéu 5x2 (Bao gédm 8-bit port va 2 chan
ngudn VDD va GND)
2) Serial programming voltage VPP.
3) Power supply VCC va GND

CN2 CNS5

RAO R RA1 RDO | RD1
RAZ 91 2p RA3 RD2__ ! 2P RD3
RAZ 93 4P RA5 RD4___] 3 4P RD5
RAG 95 6 RA7 RD6 S 6P RD7
7 8 P o 7 8 p———
VCC |——| 9 100—_|_ VCC |——| 9 100—_|_
HEADER 52  — HEADER 5X2  —
RBO Ch3 RB1 REO ChO RE1
—o .
RB2 1 2p RB3 REZ 1 2P
RB4 93 4 RB5 3 4p—=H
- 6 P—Rp7 B—9Os 6 p—-H
—Q 7 s p—————— O0——-0 7 s p—O
VCC |——| 9 10 O—_I_ VCC |——| 9 10
HEADER 52  — HEADER 5X2  —
CN4
RCO RC1
—Re—9 1 2 P——rc3— GND VCC VPP
— 0 D—m0m——=~
RC4 g g RC5 hole hole hole
— 2" o b— ~~5
RC6 RC7 I
VCC—— 9 10 P—— — mRST
HEADER 5X2  — vVCC

Hinh 4-1 So d6 Tat ca I/0 dwa ra ngoai
4.2 Chip Socket va dao dong
Module nay bao gdm cac phanh phan chinh sau day:
1) 40 pin chip ZIF socket.
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2) 28 pin chip ZIF socket.

3) Dao ddng cho hé théng
PICLAB-V2 c6 thé hd tro tAt ca cac PIC 40 chan va 20 chan PIC16FXXX va PIC18FXXX chips cé chan
twong thich véi PIC16F87X, duoc trinh bay nhw Hinh 4-3.

< SKT1 \jc4op||\ < SKT2__PIC28PIN
mRST 1 [—— 40 RBY7 mRST 1 [— 28 RB7
RAO——2 | MCRL™™ RB7 35— REBs RAC— 2| MCRL™~ RB7 [55—RB6
RAT 5| RAO RB6 33 RBS —RAT 5| RAO RB6 [ 55 RBEZ
RAZ 4 | RAI RB5 37 RB4 TRAZ 4 | RA! RBS 795 RB4
RA3 5 | RAZ RB4 736  RB3  VCC RA3__ 5 | RAZ RB4 ™54  RB3
RAT—&| RA3 RB3 3= Rp> —RAT—&| RA3 RB3 5—RB>
RA5 7| RA4 RB2 31— RBT c5 —RAE 7| RA4 RB2 5 —RBT
REO 8 | RAS RB1[733 RBO 100nEGND___8 | RAS RB1 ™51 RBO
RET o | REO RBO M5 vce O5C1___o | Vss RBO M50 VG
REZ 10| RE! VDD 37 GND =  ©Oscz_0]O0SC! VDD [fsGND
vcC 11 | RE2 VSS 730 RD7. RCO__11 | 9SC2 VSS 1§ RC7
GND__1p | Vdd RD7 ™9 RDG RCT__12 | RGO RC7 7 __Rce
OSC1__13 | Vss RD6 "5 RD5 RC2 13 | RC! RC6 ™ RC5
0SC2 14 | ©SC1 RD5 57 RD4 RC3 14 | RC2 RC5 5 RCA
RCO 15 0SC2 RD4 26  RC7 VvCC RC3 RC4

RCT 16 |RCO  RC7 |55 —Rce

RCz 17 | RC! RC6 ™94 RC5 c1 0sc2

RC3 18 | RC2 RCS ™23 Rca 100nF 4?'

RDO 19 | RC3 RC4I2> RD3 N 2 22pF I
RDT_20 | RPO RDSI21_RD2 = 8MHz 3 22pF

RD1 RD2 osci. T

Hinh 4-3 system clock and socket schematic
4.3 Ext programmer / Debugger va Reset Button
Ext Programmer / Debugger 1a mét header c6 chuan giao tiép kiéu ICSP dé két ndi v&i cong cu l1ap trinh
bén ngoai nhu PICKit2, PICKit3 ho&c ICD2... v dé& nap hodc g& 16i né dwoc trinh bay nhw Hinh 4-6
Reset button duwoc st dung dé reset MCU, nhw trinh bay trén Hinh 4-7

Ext, Programmer / Debugger va reset button c6 so' dd nhw trén hinh 4-8.
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D W
‘ 0 1 P av ExT
sw | 2 GND
3 RE7
= CNI g FEG
IC5H
Hinh 4-6 Ext Programmer/debug Hinh 4-7 Reset button Hinh 4-8 Schematics

4.4 Module cap ngudn (Power Module)

Board phat trién thich hop véi modt nguén DC bén ngoai, Can lwu y cung cdp mdt ngudn DC c6 dau cam
loai 2mm v&i cwec dwong (+) bén trong, cwc am (-) bén ngoai khoang dién ap 7-12V dong ti thiéu
200mA. Module nay trinh bay nhw Hinh 4-4.

Nhan contact power switch thi toan bd board mach dwoc cap dién, nhan lan niva sé ngét dién cho boad

mach. Khi mach dwoc cap dién, LED chi bao nguén “‘“POWER” sé sang lén.

Hinh 4-4 power modules

Module nay bao gém céc thanh phan sau:
1) Jack DC cép dién vao board mach.

2) Diode Chinh Iwu / bdo vé& nguoc cwc tinh, loc ngudn va én ap 5V.
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3) Céng tac ngudn.
4) LED chi bdo nguén
So dd Power module trinh bay nhw Hinh 4-5.

5 EXT
D11 4007 L=
3 2 +5Y .| vceC
® Bl I ouT ‘
1 L — R3T 470
JK1 C10 C21 GND
DE c=tiipEera ey 05 [ C22 C11 LD9
_1 7805 Id?umw— 1047 LED

Hinh 4-5 schematic power modules
4.5 4x4 Matrix Keyboard Module
Module nay bao gbém céc thanh phan:
1) 16 phim.
2) DIP Swich chon ma (sau nay sé goi la Coding SW hoac Coding switch)
3) Socket giao tiép v&i port khac

4) dién tré kéo lén (Up-pull resistance.)

W P I”[.ZLQB V2 it

Hinh 4-6 4x4 matrix keyboard

M6 ta module nay nhw sau::
1) 16 phim két ndi t¢i 8 pins theo quy dinh ctia ché d6 4x4 PORTC.
2) Module nay duoc diéu khién bdi viec ON/OFF Coding SW. Khi khdéng st dung, dé nghi dwa
Coding SW vé vi tri OFF dé khéng &nh hwéng dén cac module khac
3) Ban c6 thé sir dung module nay két ndi véi cac port khac béng cac sir dung Header giao tiép

(Can phai OFF Coding SW khi két néi voi PORT khac)
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4) Co6 mot dién tré thanh 10K kéo 1én (up-pull) dé bao dam murc dién ap dwoc gitk 6n dinh.

5) Trong CD-ROM kém theo san phadm c6 nhirng vi du vé "4x4 keyboard matrix".

S

W1
RCO 16 1
RCT15 | 0 [2 |
RC214 | - [3 T ™ T3 T4
RC313 | o [ 4 o 4 - — —
RCA 12 = 5 .l_. 1—0 1—0 I—a
RCSM | 0 [ 6 T5 T6 T7 T8
RC6 10 7 - - - -
Rc7 o | =2 [ — — . -
- To T10 T T12
- - - -
DIP-SW8 — - s | s |
CNB8PIN _2_3 _Ef« _1_5 155

S NWHAOTO N ©

cnoorxcomvmc\h——'\/CC
RN1
10K

Hinh 4-7 4x4 matrix keyboard schematic

(@]
=z
=i

4.6 RS232 Module
Mb&-dun nay chi yéu cho thay cach cho MCU dé giao tiép vdi cac thiét bi bén ngoai nhu may tinh bang
cach sir dung USART module, nhw thé hién trong Hinh 4-8.
module nay bao gém céc phan chinh sau:
1) RS232 chip chuyén dbi cap dién ap
2) cbng giao tiép RS232 (port ndi tiép 9-pin)
3) Hai Jumper JP22 va JP23

Hinh 4-8 RS232 communication
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Module nay dwgoc mé ta nhw sau:

1) Cac module nbi tiép két nbi thong qua hai jumper vao module USART ctia MCU bang cach giao
tiép v&i RC6 va RC7.

2) Hai jumper kiém soat cac két ndi cia module néi tiép va MCU. Khi module nay dwoc st dung,
chung ta phai d&m bao rang jumper la trong trang thai két ndi, khi khdng st dung, ddm bao rang
céc jumper la trong tinh trang ngét két néi.

3) CD-ROM dugc cung cap cung kém theo cac vi du vé md dun nay dé tham khao.

So d6 mach cia module nay dwoc hién thi trong Hinh 4-9.

VCC
U3 MAX232A
c7 C12 1uF
CN8 1uF or
SUB-D 9p 2
v+ 3
c1-
oY1 61, C9 1uF
o—18 cs 4 [|
TX C2+ 1
ol2 1uF
o 7 oo |5 JP22
ol3 RK = B our TN ” JUMP2
o 8 R6__ 330 X 7 10 _Re 330 RC6
4 1 73] T20UT  T2IN |5 —3 553
g X R7—330 S g | RIIN  RIOUT [5™Tkg 330 JUMP2
o 5 1 75 R2IN  R20UT [~ RC7
O [ |GND vee [——

1

VCC

Hinh 4-9 So' d6 module giap tiép RS232
4.7 DS18B20 Module cam bién nhiét do
Module nay chii yéu cho thay cach giao tiép cam bién nhiét 4 DS18B20 v&i MCU, trinh bay trén Hinh 4-
10. va so dd nguyeén ly trinh bay trén Hinh 4-11

vce vCC
C13
JP24JUMP2 DS1820 104p
N fok |3 =
REO % \égD )
%
— TS2
Hinh 4-10 DS18B20 Module Hinh 4-11 DS18B20 schematic

Module nay bao gém céac thanh phan chinh sau:
1) Temperature sensor DS18B20 socket.
2) Jumper JP24 (S dung nhuw mgt switch).
Mb ta vé Module nay:
1) DS18B20 la Iwa chon riéng, ban phai mua.
2) Théng tin v& DS18B20 dwoc kém theo trong CD-ROM di cung san pham.
3) Ngé ra ctia DS18B20 di vao jumper JP24 dé két ndi t&i chan REO ctia MCU.

Page 16 of 34



PICLAB-V2 DEV. Board Copyright of Thien Minh Electronic Solutions Co., Ltd (TMe) www.tme.com.vn

4) Khi module nay dwoc st dung, ching ta phai ddm bao réng jumper JP24 14 trong trang thai két
ndi, khi khéng str dung, ching ta phai ddm bao rang jumper JP24 |4 trong tinh trang ngat két nbi.
5) Cac vi du vé DS18B20 da duwoc kém theo trong dia CD-ROM dé tham khao
4.8 Module Giao tiép SPI
Module nay chi yéu cho thdy phwong thirc giao tiép SPI théng qua viéc truy cap vao cac thiét bi ngoai
EEPROM 93LCXXX, Hién thi nhw Hinh 4-12.

N-

Hinh 4-10 93LCXXX EEPROM
Module nay kém theo cac thanh phan:

1) 93LCXXX EEPROM.

2) Coding switch.

3) ROM WORD SIZE Iwa chon bang jumper.

Mb ta vé& mé dun nay nhu sau:

1) Thong tin 93LCXXX EEPROM dwoc kém theo trong CD-ROM.

2) Cac théng tin lién lac SPI cang 93LCXXX: SDI, SDO va SCL dwoc két ni véi RC5, RC4 va RC3
ctia cbng giao tiép cia MCU théng qua Coding SW, va cac tin hiéu chip-select két néi vao pin
RC2 ctia MCU, va do dé, né c6 thé dwoc diéu khién bdi phan cing.

3) Khi module nay dugc sir dung, ching ta phai ddm bao rang viéc Coding SW dang & trong trang
thai két ndi, khi khdng st dung, ching ta phai ddm bao rang né dang & trong tinh trang ngat két
ndi d& khong lam anh hwéng dén hoat déng binh thwéong clia cac module khac.

4) Khi str dung 93LCXXA (ROM SIZE la 8 bit), hoac 93LCXXB (la 16 bit), cac Jumper WORD SIZE
khéng c6 tac dung. Khi st dung 93CXXC, jumper quyét dinh chon WORD SIZE cho 8 ho&c 16 bit.

5) Vidu chwong trinh lién quan 93LC46B EEPROM da dwoc kém theo trong dia CD-ROM dé tham
khao.

Céc so dd mach ctia module nay dwoc hién thj trong Hinh 4 -13.
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VCC - p3
UG COM3

SIS 59 R Yiolo:
Re2 11 .18 1 — 5 ' i
Rea 2| = [ TTER  WEE T ¥ C15
BEE 51 [ 6 3 | Gk NU g 104p
T3 4 | e g ] ODRG = |
———= DO V88 [F i —

DIF-SWa =

Hinh 4-13 schematic of SPI Communication
4.9 Module giao tiép 12C
Module nay chi yéu cho thay giap thirc 12C théng qua viéc truy cap thiét bi ngoai vi EEPROM 24CXX.

Module va so d6 nguyén ly ctia né duoc trinh bay nhw Hinh 4-14 va Hinh 4-15

U+
245 oo
wee i —
T [ |8 WCC
Cis 3 | NC WR
_L 0w s ¥ SCLK
| = GNDb SDA — ==

= = = I

Hinh 4-14 24CXX EEPROM Hinh 4-15 12C communication schematic
Module cé nhitng thanh phan chinh nhuw sau:

1) 24CXX EEPROM

2) coding SW 2 Bit
Mb ta v& module nay nhw sau:

1) Théng tin vé 24CXX EEPROM c6 sén trong CD-ROM kém theo s&n pham.

2) Cac cdng giao tiép 12C SDA, SCLK clia 24XX duoc két ndi téi cdng 12C RC4 va RC3 clia MCU
thong qua Coding SW va do dd, né cé thé duoc diéu khién bdi phan cing.

3) Khi module nay dugc sir dung, ching ta phai d&m bao rang viéc Coding SW dang & trong trang
thai két ndi, khi khdng st dung, ching ta phai ddm bao rang né dang & trong tinh trang ngat két
ndi d& khong lam anh hwéng dén hoat déng binh thwéong clia cac module khac..

4) Chuwong trinh vé doc va ghi ciia EEPROM 24C01B dugc kém theo trong dia CD-ROM dé tham
khao

4.10 LCD12864 va 1602 LCD Modules
Module nay bao gém LCD 128x64 socket va LCD 1602 socket, nhw trinh bay Hinh 4-16.
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Hinh 4-17 LCD12864 and 1602 LCD sockets

1) M6 ta cia module nay la nhw sau:
1) LCD 12.864 LCD va 1602 dang st dung PortA |a bit Diéu khién, PORTD la d¥ liéu bit. Chi c6
MCU c6 PORTD méi cé thé thuc thi man hinh LCD.
2) Tt ca cac chan clia module module dwoc két néi véi true tiép véi MCU, va khong cé Coding
SW kiém soat nd. Khi man hinh LCD la khéng str dung, né dugc cho réng man hinh LCD duwoc
Iy ra khoi socket, trong khi néu né dwoc st dung, ching ta nén tat cac module khac, hodc
nguoc lai man hinh LCD sé khéng hién thi.
3) Board phat trién c6 thé diéu chinh d6 sang clia man hinh LCD hodc twong phan 1602 cla
LCD12864.
4) Tt ca cac man hinh LCD 128x64 dwoc st dung trong board phat trién 1a nhirng san pham
kiéu "WG12864" (v&i chip select CS1 va CS2). Néu ban st dung cac san pham khac, xin vui long
kiém tra twong thich hay khéng
5) Datasheet 1602 LCD va 12864 LCD dwoc bao gém trong CD-ROM.
6) vi du tng dung vé 1602 LCD va 12864 LCD dwoc kém theo trong CD-ROM.
7) Biéu chinh céc bién tré P2 va P3 dé twong phan ctia man hinh LCD rd rang nhét

So d6 mach cta hai mé-dun dwoc hién thi trong Hinh 4-18.

Ch15 L[] 28x654 116G LCO2x16 8BIT
% +

DU - |_ 1 1
=G one Dx—mmqmmhlm|amﬁaa el . -
Okl ko — <r =~ el THY &) ||' 0 5 I =i faz) e

=4 '] 1] = = o o - =zl B | = I & 0 &
—C—H vee—C—H|I =

P3 10k P2 10K

Hinh 4-18 schematics of 12864LCD and LCD1602
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4.11 Module chuyén déi A/D

Module nay chinh la st dung cho viéc bién déi tin hiéu twong tw (Analog signal) sang tin hiéu sé (digital
signal).

Phan ctng va so dd nguyén ly trinh bay nhw Hinh 4-19 and 4-20

JP15
Jumper 2 WCO
F12 470
RAD L P

. 10k,

Hinh 4-20 A/D converter schematic
module nay chi yéu bao gém céc thanh phan sau:

1) Mot bién tré P1 didu chinh 1K.

2) Jumper JP15.

Mo ta cua module nay la nhw sau:

1) Bién tré diéu chinh dwoc két ndi vao cong RAO qua jumper JP15.

2) Khi chuyén déi A / D dwoc st dung, hdy chac chan rang jumper JP15 1a ndi, néu né khéng dwoc
st dung xin vui long chac chén rang jumper JP15 | ngat d& khong lam anh hwéng dén cac
module khac.

3) CD-ROM dugc cung cap cung véi sdn pham kém theo bao gébm cac vi du vé chuyén dbi A/D/ dé
tham khao.

4.12 Remote Control Receiver & Decoder Module
Day chinh module thyc hién tiép nhan va gidi ma vé diéu khién tlr xa héng ngoai, nhw thé hién trong
Hinh 4-21, va so d6 thé hién trong Hinh 4-22

Ré 100 T0F

we p—=—13—1 VEC
lumrl oD )
JP2uumMe2 | oo
TooF 5=
RAI | ‘ nér__..l 100

Hinh 4-21 Remote decoding module Hinh 4-22 Remote decoder schematic

Module nay bao gdm céc thanh phan chinh sau day:
1) B6 nhan diéu khién tir xa hdng ngoai TSOP1838
2) Socket giao tiép v&i port khac

Mb ta v& mo-dun nay la nhw sau:
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1) Théng tin vé chip ma héa hdng ngoai tir xa 6121 dwoc kém theo trong CD-ROM.
2) Céac dau ra cta bd thu diéu khién tr xa dwoc két ndi vao cong RA1 clia MCU théng qua mot
Jumper JP2
3) Khi module nay dwoc st dung, hdy chac chan rang jumper JP2 dwoc ndi, néu né khong dwoc st
dung xin vui 16ng va ddm bao jumper JP2 la ngét. d& khdi anh hwdng téi cac module khac.
4) Dia CD-ROM cha cac vi du vé gidi ma tw xa dé tham khéo.
4.13 Module 6 LED Sé 7- Poan
Bay chinh la module st dung Multi- dlgltal Display, nhw thé hién trong Hinh 4-23

wi=l=l s l'l El
. LI L

Hinh 4-23 dlgltal LED control module
Module nay bao gém cac thanh phan chinh nhuw sau:
1) 6 LED sbé 7 doan.
2) coding switch cho bit diéu khién va diéu khién segment.
3) Mach lai dong.
4) Socket giao tiép v&i port khac.

M6 ta ciia module nay la nhw sau:

1) Viéc kiém soat segment ctia LED sb dwoc két ndi véi PORTD clia MCU théng qua chuyén dbi
Coding SW.

2) Viéc kiém soat bit ciia LED sb dwoc két ndi voi PortA ctia MCU théng qua Coding SW.

3) Khi module nay duoc st dung, ching ta phai ddm bao rdng Coding SW & trong trang thai két néi,
khi khéng sir dung, chiing ta phai d@m bao rang né dang & trong tinh trang ngat két néi dé khéng
lam anh hwdng dén hoat dong binh thwdng ctia cac module khac.

4) Ban ciing c6 két néi LED véi port khac bang viéc str dung socket giao tiép. (Va luc nay, ban phai
dam bao rang Coding SW la ngét két néi.)

5) Sau LED sbé 7 doan sl dung anode chung.
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6) Dia CD-ROM chtra cac vi du dé tham khao. (rat nhiéu ¢ng dung cac module trén PICLAB-V2 sir
dung module nay dé hién thj két qua).

So dd nguyén ly ctia module nay dwoc hién thi trong Hinh 4-24

=
[

G [P sl TRRG peeR (oo B Al Dl 750G DEP DS TRG DEE S8 THRG ISP

=2 s Am e AREE: A n e N = |7
= A | = = (=, == ||,
i T ) s ot 0 s Ll O e — 183
- ] | 3 |
/] g _L 1 '_.._ .i':"" .1--\ :4_ o 18
= - o g
T = T Tt |
=il ‘ E

Hinh 4-24 Digital LED schematic
4.14 8 LED don Module
Module nay trinh bay trén Hinh 4-25:
1) 8 LED don.
2) 8 coding switches.

3) Socket giao tiép v&i Port khac.

CH10 RIZAIIRIARISAIL
____R29RIOR1I1

-Tiee"é" wds

LDl LRZLDILDS

Hinh 4-25 8 Play-in-turn Light Module
M6 ta ciia module nay la nhw sau:

1) 8 LED la khi cac | / O dién ap d4u ra mdc cao.

2) Méi LED dwoc diéu khién bdi mot Coding SW riéng biét két ndi véi cac bit cia PORTC. Khi
module nay khéng sir dung né dwoc dé nghi ngat két ndi cac bit twong (rng dé tranh gay ra sy
gian doan khong can thiét.

3) Ban c6 thé thtr nghiém cac | / O port khac cia MCU bang cach s dung socket giao tiép.

4) Céac dia CD-ROM bao gdbm mét sé vi du don gidn cia md dun nay, bao gdm "mét LED sang" don
gidn va "8 LED lan lwot sang va tat dan", chi d& tham khao hoac kiém tra mirc logic cla céac
PORT cho ngu&i dung.

So d6 mach ctia module nay dwoc hién thi trong Hinh 4-26.
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CN10 CNSPIN
TANMITWOHOMNO
SW6
RCO 8 9 29 — 470 LD8
RC1 7| 0o |10 —
RC2 6 | — [ R30 470 _LD7
RC3 5 | — [12 —
RCZ 4| =2 [13 R31 470 _LD6
RC5 3 | — [14 —
RC6 2 | - [15 R32 470 LD5
RCT 1] 16
- B 1 R33 —470 D4
DIP-SW8 R34 470 LD3
—T
R35 — 470 LD2
R36_— 470

b

LD1 !

Hinh 4-26 Schematic of Single LED Module

4.15 DS1307 RTC Module

Module nay chi yéu thi nghiém giao tiép véi IC ddng hé thdi gian thwe (Real Time Clock — RTC) DS1307

Hinh 4-27 DS1307 real time clock module
Module nay bao gébm cac thanh phan chinh sau day:

1) IC thoi gian thwe DS1307
2) Ngubn nubi PIN 3V
3) Coding switch

4) Thach anh dao dong 32.768K

M6 ta clia module nay la nhw sau:

1) Datasheet ctia IC DS1307 c6 kém theo trong CD-ROM.

2) Céc Port giao tiép SCL, SDA ctia DS1307 ndi t¢i RC3 va RC4 clia MCU théng qua coding switch

3) Khi module nay duoc str dung, ching ta phai ddm bao rang Coding SW & trong trang thai két néi,

khi khéng sir dung, ching ta phai dm bado rang né dang & trong tinh trang ngat két néi dé khéng
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lam anh hwéng dén hoat ddng binh thwdng clia cac module khac. Déac biét 1a module 12C 24XXX
vi cung st dung giao thirc 12C.

4) Cac vi du vé truy cap vao DS1307 dwoc kém theo trong dia CD-ROM dé tham khao.
So dd mach ctia module nay dwoc hién thj trong Hinh 4-28.

VvCC
vCC
X2 32768KHz Cc16
R4 R50 104p
(4 DS1307 4K7] | 4K7
! X1 VCC g =
2 © saw _%< SW8
3 4 1_RC3
|_74 VBAT SCL 5 ¢ 3| == [2 Rca
L g1 GND SDA /.
} 3V DIP-SW2

Hinh 4-28 Schematic of DS1307 RTC module
4.16 Buzzer Module

Module chi yéu trinh bay lam thé nao dé kiém soat mét Buzzer bang MCU, nhw thé hién trong Hinh 4-
29. So dd mach ctia module nay thé hién trong hinh 4-30

Céc thanh phan chinh ctia module nhw sau:
1) Buzzer

2) Jumper JP25

BZ1

JP25JUMP 2 ]

n o BUZER
RC2 i tBlE = 3 T B
— ha C1818
R43  _
10K |

Hinh 4-29 Buzzer module

Hinh 4-30 Schematic of buzerr module
Mb ta v& Module nay nhw sau:

1) Buzzer két néi t&i pin RC2 ctia MCU théng qua jumper JP25.

2) Khi module nay dwoc st dung xin vui ldng chac chan rang JP25 dwoc két ndi, khi né khong st
dung hay chac chan rang JP25 la ngat két néi
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3) Khi Jumper JP25 & trang thai két ndi, chung ta cé thé nghe thay tiéng bip yéu ngay ca khi khéng
¢6 chip trén board, d6 la hién twgng binh thuong.
4) Céac dia CD-ROM bao gébm cac chwong trinh clia beeping dé tham khao
4.17 Module Phim Péc lap va ngat ngoai

Pay la module phim don va ngét ngoai, nhw trinh bay trén Hinh 4-31.

Hinh 4-31 Independent Key and External Interrupt Module
module nay bao gém céc phan chinh sau:

1) bbn nat doc lap.

2) Mot coding SW 4-bit.

3) Socket giao tiép v&i Port khac.

M6 ta ciia module nay la nhw sau:

1) Té&t ca cac phim duwgc & mire dién ap thap ching dwoc nhan xudng, va tré khang cao khi ching
duwoc nhé ra (khi ching dwoc sir dung, ching ta nén Pull-up dién tré ndi cia MCU, dé khi cac
phim dwgc nha chung sé & trang thai mirc cao.)

2) K1 khéng chi cé thé dwoc st dung nhw phim théng thwdng, nhwng né ciing cé thé dwoc siv dung
dé kich hoat ngat ngoai (trigger external interrupt).

3) T4t ca cac phim dwoc két néi véi Port B cia MCU, khi chung dang st dung hady chac chén réng
cac coding sw dwoc két ndi, va khi ching khéng st dung hay chéc chan rang cac coding SW
khéng dworc két ndi.

4) Khi str dung Port B nhu mét phim, goi y rang cac chivc ndng Pull-up bén trong ctia Port B duoc
kich hoat, trong khi cac PORT khac dwoc sir dung né ciing goi y rang dién tré kéo Ién dwoc thém
vao board.

5) Ban ciing cé thé s dung cac phim clia MCU khac bang cach tan dung cac socket giao tiép.

6) Céac dia CD-ROM chira cac vi du vé viéc sir dung mé-dun nay.

Céc so dé mach ctia module nay dwoc hién thi trong Hinh 4-32.

Page 25 of 34



PICLAB-V2 DEV. Board Copyright of Thien Minh Electronic Solutions Co., Ltd (TMe) www.tme.com.vn

=

K1
FBO -
é = E R3B 470 3
BEY 51 29I T K2
1
FBET_4 o = B39 —dd ™ 4
DIP-Swv4 K3
Rap —avo g |
— 4 07 =}
Kd
CHTT CRERIN R4t —a7n g |

Hinh 4-31 Keys and external interrupt module
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Chwong 5 thwe hanh thwc té board phat trién PICLAB-V2
Muc dich thwc hanh thwec té:
Chuwong nay str dung "module ban phim ma tran 4x4" va "module 6 LED 7 doan” lam co s&, va da gioi
thiéu vé viéc sir dung Board phat trién PICLAB-V2, bao gébm ca viéc st dung MPLAB soan thao, bién
dich ma nguén va dung ICD2 g& 16i két qua.
Bé tri phan cing:

1) Coding SW SW1 cho Ban phim ma tran 4x4 tit cad ON.

2) Cac bit 5 va 6 ciia coding SW cho LED 7 & vi tri ON, trong khi cac bit khac la off (ching ta chi str
dung LED 5 va 6 d& hién thi.)

3) Coding SW diéu khién Segment clia Led 7 doan & vi tri ON.

Lap ké hoach phan mém:

1) Trong phan mém nay chung ta bd qua hién twong ndy phim, khi phan mém phat hién mic dién
ap thap (murc 0), né sé cho rang cé6 mot phim dwoc nhan.

2) Trong phan mém nay, ching ta khéng xem xét tinh huéng c¢é nhiéu phim dwgc nhan cung ldc.
Khi c6 mot sd phim cung ltc dwoc nhan, ching ta xem nhw |a phim nhé nhat dwoc nhan. vi du,
khi T1 va T2 cuing luc dwoc nhan, ching ta chi xem rang T1 dwoc nhan.

3) Khi khoéng cé nat ndo dworc nhan, LED 7 doan sé hién thj "FF", khi c6 mot phim dwoc nhan, LED
7 doan sé hién thi sb clia phim dwoc nhan d6. Vi du khi T1 dwoc nhan LED’s 7 doan se hién thi
"01", khi T16 dwoc nhan, LED’s 7 doan hién thj "16."

Chuan bij va bién dich ma nguén:
Nhan dup vao biéu twong MPLAB trén Desktop dé chay mai trwong lap trinh MPLAB.

1) Theo phwong phap dwoc gidi thiéu trong 2.2.1, soan thao ma ngudn mai, va lwu né nhw 14
"KEY4x4.C".

2) Theo phwong phap dwoc gidi thiéu trong 2.2.1, thiét lap mot Project méi, va hoan thanh viéc cai
dat nhw dwéi day: PIC16F877A chon trong bwdc thir hai nhw |a chip dich; chon "HI-TECH PICC
Tool suite" 1a cdng cu bién dich trong bwéc thir ba; chon “KEY4x4” |a tén ctia Poroject (cac hau té
c6 thé dwoc bd qua), va thw muc dé lwu project twong tw nhw ciia ma nguén. Sau khi chinh sira

ho&c soan thdo ma ngudn va thiét 1ap project, giao dién MPLAB sé& duwoc hién thi nhw Hinh 5-1.
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dich ma ngudn. két qua bién dich s& dwoc hién thi nhw Hinh 5-2. ching ta cé thé nhin thay trén
hinh la "BUILD SUCCEEDED" nghia la “bién dich thanh cdng”, va né da tao ra mét file
KEY4x4.HEX trong thw muc cua Project (chi bién dich thanh céng thi méi tao ra file HEX).

B3 Version Contol | Find i Fis
Executing: "CAHT-PICABINFICE EXE" -C -E"keydxd coe” "heyded T -0"key ded ol
Executing: "CAHT-PICBIMFICC EXE" -E"keyv 44 Ide” "DADESIGMPIC\DESIGM_F
Hemory fzage Hap
Program ROY £0000 - 50012 =0013 ¢ 19) words
Frogram ROM  S06AB - SO7FF 0158 ( 344 ) woxds

5016B 363) words total Proar
Bank 0 RAM £0020 - 50025 £0006 &) bytes
Bank 0 RAM 0070 - %0073 0004 1) bytes

50004 18} bytes total Bank
Coniig Data 2007 - 52007 £0001 ¢ 1) wvords total Confi
Frogram statistics :
Total ROM used 363 words (4. 4X) |
Total RN used 10 bykes (2.7%) |
Leaded DADESIGNYFICADE SIGN_FICRICLABVAFICLAR-V? Example\HT-FICKE |
BILALD SUCCEEDED: Mon Jun 21 11:5353 2010 w
L1 3 |

Hinh 5-2 Két qua sau khi bién dich ma ngudn

C6 thé trong mét sé trvong hop két qué sé nhw sau:
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Outpit
Buald | Version Conrol | Findin Files|

Executing: "CiProgram FilesiMicrochipiMPASM Suite\MPASMAIN exe” fg /p1 BFE; & '
WWamning[205] DADESIGMFIC\DESIGN_PICARICLABVEMCD-DEMOZ_EXAMPLEY
Message[302] DADESIGMFICDESIGN_FICFICLAB-VZMCD-DEMOZ_EXAMPLE
Messane[302] DADESIGMFPICDESIGN_PICFICLAB-YZWCD-DEMO2_EXAMPLE
Message[302] DADESIGMFICADESIGN_PICPICLAEY2AMCD-DEMOZ_EXAMPLE
Message[302] DADESIGMFICADESIGN_FICAPICLAB- Y2 MCD-DEMOZ_EXAMPLE
Messane[305] DADESIGMFIC\DESIGN_PICPICLABNVZWMCD-DEMO2_EXAMPLE
Executing: "CAProgram Files\tMicrochipiMPASM Suitelyrmiplink.exe" ol BF77A "KEY
MPLINE 4.35, Linker

Copyright {(c) 2009 Hicrochip Technology Inc
Errors |

Loaded DADESIGMPIODESIGN_PICVRICLAB Y Zymcd-demo?_examplelasmikE'y

Debug build of project "DADESIGMFIQDESIGN_PIGRICLABYEmod-demod_sxa
Language tool versions: MEASMWIN. exe w6 35, mplink exe w4 35

Freprocessor symbol "__DEBUG" is defined,

Wed Jun 23 08:11:17 2010

|BUILD SUCCEEDED
< >

Hinh 5-3 Két qua sau khi bién dich m& ngudn
C6 thé mét vai trworng hop cho thdy nhw Hinh 5-3 réng sau khi bién dich cé mét vai tin nhén vi du nhu:
Message[302]D:\DESIGN\PIC\DESIGN_PIC\PICLAB-V2\MCD-DEMO2_EXAMPLE\ ASM \ KEY4X4 \ KEY4X4.ASM
49 : Register in operand not in bank 0. Ensure that bank bits are correct.
Cho thay registers s dung khéng thuéc BANK chinh xac, hdy can than kiém tra cac chwong trinh dé
dam bdo rang tat ca céac registers phai trong BANK (ngay ca khi hoan toan chinh xac, théng tin sé van
xuét hién, nhwng né khéng anh hudng dén viéc thuc hién cac két qua).
Néu c6 ERROR[num] hodc WARNING[num] trong két qua bién dich (num la s6 ma cla error hoac
warning), Ban c6 thé cho con tré nhay dén vi tri 16i bang cach nhan dup vao tin nhan nay va sira chiva
ma ngudn va |&p lai thao tac trén dé tiép tuc sira chiva cac I6i khac cho dén khi khdng con 16i.
Str dung ICD2 dé debug ma nguédn
Twong tw nhw ICD2, ban cé thé sir dung PICKit 2 hodc PICKit 3 cho viéc debug. Dé biét cac cong cu
nao hd tro debug cho chip ctia ban, ban c6 thé kiém tra trong MPLAB bang cach nhin vao menu lénh

Configure > Select device...va chon chip cla ban trong & Device. Ban sé& c6 két qua nhw Hinh 5-4
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Select Device &]

Device; Device Fa_r'nli‘sr.
FIC1BFET A | [ALL F

Microchip Tool Buppont
Programimers
@ PICETART Plus & MPLAEREALICE & PICKit1
) PROMATE I @ MPLAB|CD 2 i@ PiCkit2
@ MPLAB PBZ @ MWPLABICD 3 @ PICK3

Language and Design Tools

@ ASSEMBLER @ COMPILER @ oI
¥3.90
Debuggers
&) MPLAB SIM @ MWPLABI|CD 2 @ PICKtZ
@- WMPLAB REAL ICE Q- MPLAB ICD 3 @ PICKt 3
MPLAB ICE 2000 MPLAB ICE 4000 ICEACD Headers
| @PCHI1BXVD @ Mo Module @ Mo Header

| ok | [ Cancel ] [ Help ]

Hinh 5-4 Minh hoa céac céng cu hé tro Programmer va Debugger cho PIC16F877A
Trén hinh 5-4, chd y cac nut tron trén hinh ta sé biét dwoc cac tools nao c6 hd trg cho PIC MCU cua
minh bang cach phan biét cac mau nhu sau
e Mau xanh 1a (Green): ¢6 ho tro
e Mau dé (Red) : khdéng hd tro
e Mau vang (Yellow) : chwa hd trg’ ( nghia la sé hd tro trong twong lai)
Quay lai van dé, st dung ICD2 dé Debug cho ma ngudn, PICKit 2 va PICKit 3 ciing theo phwong phap
twong tw. & day dung ICD2 lam dién hinh
1) Theo phwong phéap thé hién trong Hinh 3-1, Két ni ICD2 v&i PC va PICLAB-V2 development
board.
2) Thuc hién menu lénh Debugger 2 Select Tool @& chon MPLAB ICD2 1am c6ng cu debugging.
3) Thuc hién menu Debugger > Settings dé chon USB lam cdng giao tiép, va board sé& str dung

a

ngudn riéng cGa minh (nghia 1a khéng chon vao 6 "ICD2 power from the target board"). N6 thé
hién nhw Hinh 5-4.
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Hinh 5-4 Thiét 1ap cong giao tiép va cap ngudn ngoai trong MPLAB cho ICD2

4) Thuc hién menu Debugger &> Connect hodc nhan icon trén tool bar d& két néi ICD2 va chip

dich trén PICLAB-V2 development board, va khi két néi thanh cong sé cé két qua hién thi nhw

trén hinh 5-5

5) Thwc hién menu Debugger &> Program or nhén icon trén tool bar d& nap /ghi objective codes

vao MCU chip dich (Lwu y: bay gi&> MCU khéng thé chay & ché do offline nhwng phai dwoc chay

& ché do g& 16i - debugging mode), sau khi nap né sé hién thj théng tin qua trinh nhw trén Hinh 5-

6.

—

Build | “ersion Contral | Find in Files | MPL&EB ICD 2 |
[-..Lornected g - |
Setting Vdd source to target i
Target Device PICIEFETTA found, rewizion = ERew Ox8
o« Reading ICD Product ID

Funning ICD Self Test

...Paz=sed

MPLLE ICD 2 Ready

<l | 2

—

Eh.uld ___:.Veréionulilﬁntrull' Find in Files._: MPLAB ICD 2 |

VEr1i¥1ng CONLlguratlion MEmMOEY. .. :;\;'
... Verify Succeeded i
Connecting to debug executive

...Programming succeeded

26-Jan—2007, 11:4h:44

NFLAE ICD 2 Ready =

Hinh 5-5 Thong tin két nbi

£ } &)

Hinh 5-6 Thong tin Programming

6) Thuwc hién menu lénh Debugger & Run hodc nhén icon trén tool bar, chung ta sé thay LED 7
doan hién thi "FF" trén PICLAB-V2 development board, nhw Hinh 5-7; bay gi&» néu nhan mot
phim LED 7 doan sé hién thi s ctia phim ddy, vi du néu T15 dwoc nhan, LED sé hién thj “15”,

trinh bay nhw hinh Hinh 5-8.

7) Sau khi debug mét sb Ian , ching ta co ban da thwe hién mét sé két qua mong mudn va hoan

thanh debug. Ngét cac két néi .
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Hinh 5-8 két qua khi T15 dwoc nhan
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Nap chwong trinh dén chip dich st dung ICD2, PICKit 2, PICKit3
Tuong tw nhw trén, dung ICD2 lam céng cu dién hinh. PICKit2, PICKit 3 cach lam tuong tuw
Céac ma ngudn chuan bi & trén da thong qua qua trinh debug bang cach str dung ICD2, va da dat dwoc
muc tiéu ching ta mong mudn, bay gi® ching ta sé st dung ICD2 dé nap/ghi file KEY4x4.HEX vao chip
MCU dich d& né c6 thé chay & ché do Offline (nghia la sau khi nap, MCU sé& chay doc lap)
1) Két néi ICD2 va PICLAB-V2 development board theo phwong phap thé hién trong Hinh 3-1.
2) Thuc hién menu lénh Programmer - Select Tools d& chon MPLAB ICD2 (or PICKit 2,
PICKIit3...) lam céng cu nap cho MCU
3) Thiét 1ap cAu hinh bits va cac thong sb khac theo diéu kién cu thé .
4) Thuyc hién menu lénh Programmer >  Program, dé nap/ghi file KEY4x4.HEX vao MCU dich.
5) Ngat két nbi PICLAB-V2 va ICD2 dé xem két qua chay cia MCU (Twong tw nhw hinh 5-7 va hinh
5-8).
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Phu luc 1: danh sach déng géi va théng tin lién hé
Khi ban nhan dwoc san pham, vui long kiém tra tit ca cac phu kién kém theo. San phdm nay bao gédm
céac thanh phan sau:
o PICLAB-V2 development board, 1 don vi
e PIC16F877A-I/P MCU, 1 don vi;
e Serial cable, 1 don vi;
e CD-ROM chwra cac thdng tin lién quan PICLAB-V2: 1 ban sao twong trng
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