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Chwong 1 EASYPIC_PRO Development Board System Introduction
1.1 Téng quan san pham
EASYPIC_PRO PIC DEVELOPMENT BOARD (sau day sé goi la EasyPIC_PRO) la board mach

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

Dwa trén kinh nghiém nhiéu nam véi cac board mach phat trién va céng cu 1ap trinh da dwoc ngudi
dung danh gia cao.
EASYPIC_PRO tich hop nhiéu thanh phan ngoai vi. Cé mét sé lwong I6n cac vi du vé cac chuong
trinh ma céng ty chang t6i cung cip bao gdbm ngdn ngi 1ap trinh ASM, C (HTPIC va CCS). Béo
dam twong thich cho nhiéu dbi twong, gitp ban lam chd cdng nghé 1ap trinh vi diéu khién trong thoi
gian ngan nhét. EasyPIC_PRO la cong cu hé tro déc lwc cho cac Ky sw 1ap trinh PIC MCU dung dé
chay th&r cac (rng dung clia minh trwdc khi san xuét, D&c biét EasyPIC_PRO la mét cdng cu rat
thich hop cho viéc gidng day tai cac trwdng dai hoc, cao dang va THCN, ciing nhw nhivng ngudi tw
hoc lap trinh véi PIC MCU.
EASYPIC_PRO Development Board c6 tinh tly bién cao, tich hop sdn PICKit 2 on-board
programmer/debugger cho cac MCU trén board va c6 thé dung nhw mét mach nap doc lap cho
MCU bén ngoai, ngoai ra ban c6 thé st dung cac cong cu lap trinh va g& 16i bén ngoai khac nhw
PICKit 3, ICD2 ...wv
EASYPIC_PRO la sy Iwa chon khén ngoan cho ngwéi dung PIC MCU, Sy Iya chon khdn ngoan
cla ban co thé dwoc thé hién & cac diém sau.
o Board giau tai nguyén, kha nang mé rong két néi vo han, tuy bién cao.
e Cobng nghé san xuét tién tién
e H6 tro nhiéu vi du mau phu hop véi nhiéu dbéi twong stir dung trinh bién dich khac nhau nhw
ASM, CSS, HI-TECH...
e Ti wu hoda thiét ké kiéu modules, dé dang két ndi hodc ngat khdi MCU bang Coding Switch
ho&c jumper, ngoai ra con c6 thém cac Header giao tiép gitp nguoi dung coé thé két néi dén
Port khac hodc MCU khac bang dupont wire ma khéng &nh hwéng dén hoat dong binh
thwdng clia toan hé théng
e Giaban hoply
e Huwdng dan Ky thuat toan dién
e Ludn cap nhat cac chwong trinh mau mai.

e Dich vu sau ban hang hoan hao, bdo hanh chu déo, bao tri suét thdi gian st dung
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1.2 Gi¢i thiéu tai nguyén board
Hinh 1-1 Ia téng quan cua mot EASYPIC_PRO
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Hinh 1-1 Tdng quan céac thanh phan trén EASYPIC_PRO

Power supply

LCD1602 and GLCD128x64 module
MMC/SD read/write module

Single LED PORTC and PORTD
4*4 matrix keyboard module

Push button switch module

DS1302 Real time clock module
A/D converter module

[2C 24XXX module

10) SPI eeprom 93xxx module
11) MCU RESET Button
12) External ICSP Header
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13) PICKIit2 on-board Programmer

14) MCU Sockets DIP8/14/18/28/40 Pin
15) Six-digital 7-segment display module
16) Remote control receiver & decoder
17)DS18B20 thermometer module

18) Buzzer module

19) Stepper motor control module

20) RS232 communication module

21) USB Communication module
22)PS/2 keyboard module

23) Direct Port Access
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1.3 So’ d6 nguyén ly EASYPIC_PRO

Vui Iong xem so db kém theo trong dia CD

Chwong 2 MPLAB IDE integrated environment

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 ctia hg. N6 cho phép nguéi dung tao méi, Iwu trir, soan thao hoac
chinh sira va bién dich chwong trinh cho PIC Microcontrollers trén hé théng may tinh cia minh, va tham
chi né con ¢c6 chirc ndng méd phdng nang dong, g& 16i va chay nhw cac bai tap &o.
2.1 Cai dat MPLAB
MPLAB la phdn mém hoan toan mién phi cung cap b&i Microchip. Ban cé thé c6 dwoc file cai dat kém

theo trong dia CD. Phién ban méi nhat cé s&n trén trang web ctia 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 ctia ban, va chay SETUP.EXE (hoac Install.exe), va thwc hién tirng bwédc 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 cia MPLAB) dé b&t dau chay MPLAB integrated
environment. Trinh bay nhw hinh 2 .1.

. WPLAB IDE v AZ
Fia [ Ve Progect Debugpe Programmer Took Cocfiges  Window  Help

DEFA Wl SMawEn 7P =~ 8 W
Checkinm: Dhalled

A MPLAB TDE vB.43
Fla (8 View Prome Debugor Progemmsr Tosh Corfigrs Window  Felp

Dok R fMAMEAR ¥ SEE e
Checksum! BucdBb

W Med B0t

#datins & BAD
wonnt char web

‘ermion Cortpad . Frdd n Tl

pd coRpany’ @ webilet addvesd
ooRat ohar Tal
13 KV COMpRELY el musber

wodd iEit

wnid Lod_dmat
woid wrize wsh
wodd writs tal
wodd weite ohar
wuid Lod smabls
wold Zslay

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

Hinh 2-1 clra sé chinh MPLAB Hinh 2-2 clra sb soan thao text
Chon menu Iénh File > New, MPLAB sé tw déng goi MPLAB Editor (source editor), va khu vic lam viéc

s& c6 mot clia s6 soan thao, va ban cé thé hoan thanh ma ngudn ctia minh nhw hinh 2-2.
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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.

.m-!ﬂ.. T o a— L= (B Project Wizard El
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oty ] [ Concal ] [ How ]

S LT e ek

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.

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

Buwérc 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

Shep Dnee: - Step Teo:
Felec! o device 20 Seleck & langusge toolnute

Actoon Tooinde HI-FECH PECC Toolmsls
Toolmies Conberds
PILL it | e s
FILL furpembler [pece soa]
FICC Limisr [picc eoe]

w Locatxn

CAMT-FICMINAFICC EXE Brcwene .

[ Hell wySusioniioes | ] St ol mstelled bookindbes

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

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

Budc 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.

Buwaéc 5, Click "Next", va thém (add) source codes vao project, nhw trinh bay trén hinh 2-8.

Page 5 of 44



EasyPIC PRO Development Board www.tme.com.vn
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Hinh 2-7 Chon thw muc dé lwu 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.

Froject Wizard %
Summary

Chek, Fredh' b0 crestedconhgae Fw prowct vath frece
paramete

Prowact P amabai
Diervice FCTEFETTA
Todisule  HI-TECH POCC Tooute

File: DADESIGNAWADNIE SIGH_ PIDVPICLAS VA
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1o sl modiipace.

[cooo [ Frin | [ Comont | [ How |

Hinh 2-9 Tip interface
Budéce 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
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0 & ity & #deDn Y rrRBed &
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Hinh 2-10 Két 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 dong 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 niva, 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
ding nhw 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 cé 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 cdng 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 Ia chon, né sé mé& thanh céng cu twong (rng

Quan sat két qua g& 16i

Cac khu vic 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
déng cha chwong trinh, né sé lién tuc doc, ghi hodc thay dbi cac ndi dung trong khu vwe lwu triv. Vi vay,
chang ta c6 thé quan sat nhirng thay dbi cia néi 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 chang ta co thé chon cac menu Iénh View, nhw trong hinh 2-12.
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Ngoai viéc st dung cac khu vuc lwu trir nay 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 Iénh menu View >

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

N ERANPLE - WPLAB IDE +7.50 oot BEL
File 'gdit!Eie-f Froject Debugger Frogranmer Taols Canfigwre Findaw Help 0 T g L L R b Emr:w' .!'"'" Haly {
R e s M B0 [(Say | oo =8 S8 ?| b T EHBO S0
o Dutput g e ! o et T TR ] Cheduume SA83a3 |

| - C 2 o _ —_ S
JlESTRN Toolbars L4 B Ll IORAEE ) Rl L=l
5 Ve - [l A = | = e e
2 N (s e Ty £ EL el =t | 1
[ Sl ]ll s;ssem—bi Listin; : = = ; E: : :ﬁ-_dil-ﬁ:ﬁ" COND '"i Ia_"ﬁw;"uﬁ e |

0 ¥ B tsicey Conirol i Files | MPLAE SIM| | [EE e -

EEFRCM oot D == & Address | Symbol Ness Walun

= T ; & target “E:'\mplab‘EIANFLE\EXANLEE. | i

5 Pile Regiatera 2 : ! : L2

i N A z: CitProgram FilesiMicrochipiMPAS] :

i e 3021 E:\FFLABAEXAMPLEA\ETAMLEF. 85K 1: 3 =

o R A IplabhEXATFLE SEXANMLEF . COD. 3 ETR -

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

& Progran Rencry j: Walch wiahch 2| Wwiatzh 5[ wiatch &

o gy Svecial Function Rezisters 2

10 Hateh _Jf ¥

11 e ] |1 LA e TICHREETTA G L] L rds e
Hinh 2-12 Menu |énh dé mé vung lwu tri Hinh 2-13 Clra s6 quan sét

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 stra ma ngudn, bién dich va g& 16i.

Lwu y:
Théng tin chi tiét trén MPLAB xin vui lIong vao trang web cta Microchip va tai "MPLAB User

Manual”. Hoac xem file kém theo trong dia CD
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Chwong 3: Str dung On-line Programmer/Debugger
EASYPIC_PRO da tich hop san PICKit 2 on-board dung dé nap va g& 16i chwong trinh, tinh ndng va

hiéu qua lam viéc ctia né ban cé thé tham khao trén website ctia ching téi www.tme.com.vn hodc cla

Microchip www.microchip.com. Tuy nhién EasyPIC_PRO vén thiét ké thém mot header Ext.ICSP cho

phép ban két néi véi cac Tools khac nhw PICKit 3 hodc ICD2.

Chwong nay gidi thiéu ngén gon cac céng cu dung dé nap va g& 16i twong thich véi EASYPIC_PRO.
Ban c6 thé xem chi tiét cac cong cu nay trén website cia ching

3.1 Cach str dung PICKIit2 on-board programmer/ Debugger

USB Port connect ' ‘
PICKit2 onboard to PC

CHP40v28 DIF20014 PICKit2 Ext: Prog
MBF5T 18 0Fxx

Programmer for
ext. MCU target

Hinh 3-1: Céac chu thich PICKIit 2 on-board Programmer trén EasyPIC_PRO
3.1.1 Str dung phan mém PICKit 2 Programmer

1. Cai dat phan mém PICKIit2 bang cach chay file setup.exe trong thw muc PICkit 2 v2.61.

2. Nbi cap USB v¢i EasyPIC_PRO va PC. PC sé tw nhan USB Driver

3. Set cac Jumper JP6, JP7 vé vij tri PK2 on-board nhw hinh 3-1, Set cac Jumper JP8, JP9 dén vi
tri phu hop véi chip dich ctia ban nhw hinh 3-1
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4. nhén duap vao biéu twong PICKit 2 v2.61 trén windows desktop, phdn mém sé chay va tw nhan
dang phan cirng va chip dich, giao dién hién thi nhw Hinh 3-2
5. Vao menu File > Import HEX, dé load file HEX can nap vao phan mém

Nhan Write dé& nap chwong trinh vao chip, qué trinh nap dién ra nhw mé ta trong hinh 3-3. sau khi

nap xong chuwong trinh sé tw dong thyc thi

" F Py - b LandHETR1 W Sl LEH 2 rinaaminst - [ Lt
Mie  DevicsFasly | Progeimsss  Tock v tiede M [ewefesly Fugmes Tk e (s
| e Dok g et T ] Dot
S (L ml ] Lrfmassr IFCF frace Al Coreimer  (RQ]
T -
UmsEe FFFEFFFF Ui Bl FFFEFTFFF
Chachoam  OFCF Dhedhigs  [EDL
|
R N R T " MiCROCHIP S MicROCHIR
Fu. Do Foeand Frogrem Memogny Bl LDy Config
10 WU Tanged | T TR I eI S e S IR EI N EI T S ER FEIEY| WO 1 gl
| [} Creci | —— ’ - z — 1 il
L Ree | | wue || vote || Be || GobOms | 3 micin e~ MR RIS L Hs( ]
e v Wl pmeop | Progmes Hesssy
| 1 Grsbied  boww v v Goucs Mo 1 egre T uced | &) Erdied | Hew Grds v Gomow 00, seI0 N0 T g d Y Ll sl hes
B IFTF IFFF 1IFFy TFF IFFF iFFT Lid ] WTF - | == ] ALK T [T Y gl Ty ] =T ] slgd HEF .
il ] 1FTF 1FET IFFY i 1F¥F iFIF AFFY 1FFF i ] ATk LRk LLEk ITF Tl L [iT1 ] [0
= L] IFFF IFFT 1FFY STTF IFTT 1FIT iFFT WFFF 0 1d EE3 = i Tl ¥TTF IFTY 1FrT iFrr ITTF
s I¥TF 1FET iIFFY WFFF IFTF IFOF IFFE IFTF Ul ] 1TTF 1FTT IFFY ¥TTT 1Ty IFrr iy ITFF
S 1FTT 1FrT irrr XTTF IFTT IFET iFFT JITF 301 1TTT ifmT I1FFF ITTT IFTY IFrr FFT ITTF
=i | INTT IFeT 1FFY YITF IFTT IFeT iFFr HITF i ] ITrF IFrT IFFT ITTF InTrF iFrr T ITFF
S rTr tlpad AFEY TT¥ ITTY T TFET UFTY e e T e rew 1T e T rew
Hinh 3-2 Giao dién phan mém PICKit 2 Hinh 3.3: giao dién sau khi két ndi va qua trinh nap

Lwu y: dé nap chuong trinh cho MCU bén ngoai, hdy théo céc Jumper J8,J9 dé ngét céc tin hiéu ICSP
dén PIC MCU trén EasyPIC_PRO.

3.1.2 Str dung PICKit2 trong MPLAB IDE

Phan nay sé dwoc d& cap chi tiét trong chuwong 5 (thwe hanh thwc té board phat trién
EasyPIC_PRO)

3.2 Cac Cong cu Programmer / debugger bén ngoai cé thé str dung cho EASYPIC_PRO

Dai khi do nhu ciu cao hon, ho&c do sé thich riéng, ban c6 nhu cau sir dung cac cdng cu Programmer
/Debugger khac? EasyPIC_PRO cé thiét ké mét header ICSP, cho phép ban thwc hién diéu dé ma khong
anh hwéng gi dén cac tinh nang khac cta EasyPIC_PRO

Hay tham kh&o hinh 3-1 dé set cap Jumper JP6 va JP7 sang vi tri Ext.PROG dé st dung céng cu ngoai
Duwéi day la danh sach céac cong cu cé thé str dung nhu mét Ext. Programmer / Debugger dwoc dé nghi
cho EasyPIC_PRO. Ban c6 thé sir dung cdng cu khac néu ching phu hop véi dudng Ext. ICSP nay

Th tw va ky hiéu cac chan Ext. ICSP dwoc chu thich chi tiét trén board. Hay cha y két néi dung véi thiét

bi ngoai

Page 10 of 44



EasyPIC PRO Development Board www.tme.com.vn

Tén céng cu Chtrc nang tom tat

PICKit 3 debug express

- 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

- 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

PICKit 3 va ICD2 debug express la cac cong cu manh vé tinh nang debugger (G& 16i) ciing
nhw tinh nang Programmer (Nap chwong trinh). Cac céng cu nay khéng kém theo goi san
pham, ban c6 thé mua thém néu cé nhu cau
Céc dau tam giac gan ngd ICSP trén hop ki hiéu vi tri chan s6 1 VPP (MLCR) hoan toan tring
kh&p v&i cac chan trén Ext. ICSP cla EasyPIC_PRO. Th ty cda ching nhu sau:

1-MCLR

2-VvDD

3-GND

4-PGD

5-PGC

6-NC or LVP
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Chwong 4: Chirc nang chi tiét cac Module trén EASYPIC_PRO
Chwong nay s& md ta cu thé hon vé chirc nang cac module trén Board phat trién EASYPIC_PRO, béng
cach minh hoa so dd nguyén ly ctia cac module va cac diém can chu y trong qué trinh st dung. Trong
dia CD-ROM duegc cung cép cung véi san pham, ching t6i d& dwa vao cac vi du cho tirng chirc ndng
clia cac module. Trong vi du cling da bao gdm céac chu y vé cach b tri phan cirng va phan mém, trong
do hd tro cho ngwdi dung, dac biét Ia ngudi mai bat dau. Theo board thir nghiém 1a thiét ké kiéu module,
céu hinh dw an cla ban c6 thé da dang véi s lwong Ién va cac Port dau ra sdn sang cho két nbi véi
thiét bi bén ngoai. Cac phan cirng va phan mém sé thudc vé s& hivu ngudi sir dung. ngudi dung cé thé
thay ddi theo nhu cau cia minh va rat ra két luan tir cac trwdng hop khac tir nhivng vi du.
4.1 MCU Socket and System Clock selection
Module nay la phan cbt I6i cia EasyPIC_PRO. Trinh bay trén hinh 4-1.

WA b AN

i, W Rl
. RS TP
a3 'S Y b eh
A

Hinh 4-1 MCU socket and system clock selection
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Modue nay bao gdm céc thanh phan sau:
40-pin chip socket
28-pin for PIC16F57 chip socket
28-pin chip socket
20-pin chip socket
18-pin chip socket
14-pin chip socket
8-pin chip socket
8-pin for PIC10FXXX chip socket
9. OSCA (lwa chon clock str dung cho DIP40/28 and PIC16F57).
10. OSCB (Iya chon clock s dung cho DIP18).
11. OSCC (Iya chon clock str dung cho DIP20/14/8).
Tai nguyén Chip-pin

© N o g s~ w N =

Théng tin vé& chip-pin ctia méi chip, xin vui Ibng tham khdo huéng dan twong tng ctia né. O’ day chi liét
ké mot sb chan cu thé dwoc stir dung trong board mach nay ma nguoi st dung can phai chu y dén.
1. Chan sb 8 clia PIC10Fxx dwoc st dung cho VPP va MCLR, khéng st dung cho I/O GP
Chan s6 4 cta DIP8 dwoc st dung cho VPP va MCLR, khéng s dung cho 1/0 GP3
Chan s6 4 cta DIP14 dwoc st dung cho VPP va MCLR, khéng s dung cho 1/0 RA3
Chan s6 4 cta DIP18 duwoc str dung cho VPP va MCLR, khéng s dung cho 1/0 RA5
Chan s6 4 cta DIP20 duwoc str dung cho VPP va MCLR, khéng s dung cho 1/0 RA3
TOCKI clia PIC15F57 phai két ndi 1én nguén VDD
Chan s6 7 ctia DIP28 c6 thé két ni véi RA5 hoac VDD théng qua lwa chon cla jumper (Pin 7 cla
18FXX31 la VDD, va Pin 7 cta PIC 28-pin khac la RA5).

8. Cac chan 2,3 cua DIP8/14/20 khéng nhirng st dung cho Clock input va output, ma con dugc st

N o oA wN

dung lam 1/O Port (Trong diéu kién ché do dao dong ndi dwoc chon tai thoi diém lwa chon clock)
9. GPIO cua 8-pin Chip dugc két ndi dén cac chip khac. Vi du GPO dwoc ni téi va dung chung Port
voi RAO
10. Cac chan 15, 16 cua DIP18 khoéng nhirng s dung cho Clock input va output, ma con dwoc st
dung lam 1/O Port (Trong diéu kién ché do dao dong ndi dwoc chon tai thoi diém lwa chon clock)
11. Cac chan 9, 10 cliia DIP28 va 13, 14 cua DIP40 khéng nhirng s dung cho Clock input va output,
ma con dugc st dung lam 1/0 Port (Trong diéu kién ché do dao dong ndi dugc chon tai thoi diém
Iya chon clock)
12. RA4 c6 mét dién tré pull-up 10K (C6 thé kiém soat bang S4 ctia SW14 — gan module LED 7-

doan) dung cho mét sé chip, dién tré kéo 1én phai dwoc kich hoat dé dwa RA4 |én mirc cao.
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System Clock Selections:

1. PIC10Fxx clock seletion: PIC10Fxx chi s&r dung dao déng ndi (Internal RC oscillation)
2. DIP8/14/20 Clock selection: Trinh bay nhw hinh 4-2

]
05 Internal RC

0

ojo]
Crystal OSC

o0
E;] External RC

:] Int | RC
[EE] nterna

o[o]
Crystal OSC

5
ele| External RC
=)

Hinh 4-3 DIP8/14/20 Clock selection (OSC-B)
4. DIP40/28/PIC16F57 clock selection Trinh bay nhw hinh 4-4

[%;J Internal RC

oo
Crystal OSC

o0
[;;] External RC
!

Hinh 4-4 DIP8/14/20 Clock selection (OSC-A)
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4.2 POWER SUPPLY MODULE

Power module 1a ngudn cung cap dién cho toan bo board phat trién EasyPIC_PRO. N6 cung cap dau ra
5V DC cho t4t ca cac module trén board mach. Module nay thé hién nhw hinh 4-5

' Module nay bao gdm céc thanh phan sau:

- External power input: ngd vao cap ngudn cho Board

. - Power indication: LED chi bao nguén

- Power selection Jumper: cho phép lwa chon nguén ngoai hodc
ngudn 5V tir cac cdng USB trén Board.

- Power Switch: cho phép ON/OFF dé ndi hoac ngét nguén trén
Board mach

Ngudn cung cip bén ngoai AC/DC 7~12V 200mA tré |én (Thich
hop nhét la 9V DC @500mA) khdng phan biét cuc tinh.

Hinh 4-5: Power Supply module

So d6 nguyén ly cia module nay thé hién nhw hinh 4-6

JPI CON3
41 DCIH ] Sy O
g - 5
o ovaose 9 [ [lvese
- oi " . .- =] WGE
1 | n ourT i [=] Ri 470
p2 GHD c3 1 : |
J"'l::'l _L' F 1 STUFM : -
03 Turzsy] 104 I ¥ R T
= | - [ Lot
ba = = = SWNDPDT luwIﬂumw RED

Hinh 4-6: Power Supply Schematic
4.3 128x64LCD and 16x02 LCD Modules
12864LCD va 1602LCD mé-dun dwgc hién thi trong hinh 4-7. Cac mé-dun bao gébm céac thanh phan sau:
1. Charracter LCD1602 va chiét ap diéu chinh dé twong phan.
2. Graphic LCD12864 va chiét ap diéu chinh d6 twong phan

Hinh 4-7 12864LCD and 1602LCD Modules
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Mo ta cac module nhw sau:

1.
2.

3.
4.
5.

12864 LCD and 1602 LCD ca 2 sir dung PortA lam bit diéu khién va PortD la bit di¥ liéu

Tt ca cac chan cla chung ndi téi cac chan ctia MCU théng qua moét loat cac Jumper ma khong
dung dén cac DIP Switch. D& nghj khong rat LCD ra khdi socket khi dang cé ngudn dién

Trong céc thi nghiém, dién tré kéo Ién RA4 bat budc phai dwoc kich hoat bang cach SW14_4 ON
Datasheet ciia chung kém theo trong CD

Cac vi du kém theo trong dia CD khi mua san pham

So db nguyén ly ctia cac module nhw hinh 4-8

- CN5
CN4 1

CON22 J2 GND 1 VCC__2 | GND

RAO 2 [~ o 11 PINI VCC 2 | Vss VR 3| vce
RAT 4 [ o3 PN2 3 | Vad 10 PING__4 | VO
RA2Z 6 | 5 o5 PIN3 | Vee PIN5_5 | RS

RA3 8 |5 o |7 PIN4 5 | RS PINZ 6 | R/W
RAGA0 [ o9 PING = PINZ RIW — PN 7| E
RA512 | o o | 11 PING PIN7 7 | E PIN8__g | DO
RDO14 [ o o | 13 PINY PINSs g | DO PIN9__o | D!
RDT16 [, o | 15 PIN8 PINO g | DI PIN10 10 | D2
RD218 [ o o | 17 PINO PINT0 10 | D2 PINTT 11 | D3
RD320 [ 5 o | 19 PINT0 PINTT 11 | D3 PIN12 12 | D4
RD422 [ o | 21 PINT PINTZ 12 | D4 PINT3 13 | DS
RD524 [ o o | 23 PIN12 VR1 PIN13 13 | D5 PIN14 14 | D6

RD626 [ o o | 25 PIN13 10K PINT4 14 | D6 PIN3 15 | D7

RD7 28 27 PIN14 vcCc 15 | D7 PINZ 16 | SS1
o o == LED+ cs2

= 16 PINT 17

LED- VEE 18 | RST

LCD2x16 8BIT VCC 19 | Vee

= 20 | LED+

LCD128x64

.|”_‘
-
m
lw)

Hinh 4-8 Schematics of 12864LCD and 1602LCD

4.4 SD/MMC Card Read/Write Module

Module nay chi yéu cho thay viéc doc, ghi MMC/SD. Théng qua viéc nghién ctru phan nay chang ta co

thé hiéu thém vé cac kién thirc lien quan dén viéc doc ghi SD/MMC card. trinh bay nhw hinh 4-9

Thé MMC/SD duwogc st dung nhu mét phuwong
tién lwu trir cho céc thiét bj cdm tay. Trong hinh
thirc c6 thé dé dang g& ra dé truy cap bang may
tinh Vi du nhuv may anh ky thuat sé sé s dung
mot MMC card dé& lwu git cac hinh anh chup
duwoc. nd cé thé dwoc chép sang may vi tinh bdi
mot dau doc ndi qua cong USB hodc mot sb két
ndi nbi tiép khac

Giao tiép v&i multi media card théng qua giao
thire SPI

Hinh 4-9 MMC/SD card Module
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So dd nguyén ly cia MMC/SD card module nhw hinh 4-10

J6

(cs
SwW13 57 Din
4] GND o
RC2 8 1 MMC_CS | 4
RC5 7| 0o [2 VOSI _Reg— 2Kz VO T 0 GND
RC3 6 | .- |3 SCK__ R6Z— 2K2 16128
RC4 MISO
5] 0= [4 R702K2 71 Sout
DIP-SW4 _l_ MMC Socket
R71 R72] R73 =
akall akall 3K3
CN15 = = =
CN4PIN < 3v3
4 vee uz
3 3 1 ? IN Sout 2
2 c20 GND

L s
c19 ==c21 c22
Eum@_:m@ — AMS1117 3.3 EuFmsj_:m@

Hinh 4-10 Schematic of MMC/SD Module
4.5 LED doon PORTB va PORTC
Module nay trinh bay nhw hinh 4-11, bao gébm céac thanh phan sau:
1. 8 LED don str dung cho PORT B
2. 8 LED don str dung cho PORT C

Hinh 4-11 Module LED PORTB and PORTC

M6 ta module nay nhw sau:
1. T4t ca 2 Port twong (rng v&i 8 bit ngd ra
2. Tét ca 2 Port déu c6 Coding switch riéng biét d& kiém soat ching. D& nghi hay OFF tét ca cac
coding switch khi khéng st dung dé& tranh anh hwéng dén hoat déng binh thwdng clia cac

module khac
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3. Thong qua Header giao tiép & PORTC, ban c6 thé tién hanh thir nghiém vé&i cac port khac (vi du
PORTA, PORTD...). Tuy nhién khi st dung diéu nay, hdy chac chan cac coding switch da dwoc
OFF

4. TA&t ca cac LED c6 cwc am néi téi GND, néu ban mudn LED sang, chi can mot dién ap mirc cao
tai dau ra & chan twong (rng clia PORT.
5. Céc vi du trong CD bao gdm “Mét LED sang” va “LED sang luan phién” duwoc kém theo dé tham
khao
So db nguyén ly ctia module nay trinh bay nhw hinh 4-12
CN6 CN8PIN
~ANOMS OO0
SW2 JR SW3
RCO0 16 1 18 — 470 LD3 RBO 16 1 R26 — 470 LD1
RCT15 | 0o |2 — RB115 | 0o [ 2 - N
RC214 p— 3 R19 — 470 LD4 | RB2 14 p— 3 R27 — 470 LD1)
RC313 | . [4 — RB313 | .o [4 —
RC4 12 P 5 R20 — 470 LD5 | RB4 12 P 5 R28 — 470 LD1
RC511 | oo [6 — RE5 11| 0o [6 — N_‘
RC6 10 P 7 R21 — 470 LD6 | RB6 10 P 7 R29 — 470 LD ’
RC7T 9| - [8] — RB7 9 | 5 [8 — !
R22 — 470 LD7! —||I R30 — 470 LD1$ —||I
DIP-Sw8 R23 —470 1D8 | DIP-SW8 R31 —470 LD1$
R24 :470 LDQ”P 4 R32 :470 LD1’ d
R25 2470 LD1(_! R33 :470 LD1’

Hinh 4-12 So d6 nguyén ly modules PORTB va PORTC
4.6 4x4 Matrix Keyboard
Module nay trinh bay nhw trén hinh 4-13. bao gdm céac thanh phan sau:
16 phim nhén
Coding switch

Heaer giao tiép

> wnh =

dién tr& Pull-up / Pull-down

Hinh 4-13: Key matrix 4x4 Module
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Mb ta v& module nay nhw sau:

1. Céac phim dwgc ndi téi 8 bit clia PortC trong mang 4x4

2. Module nay s dung coding switch dé kiém soat. Khi khéng st dung, cac bit twong vng phai
dwoc OFF dé khong &nh hwéng dén module khac

3. Thong qua Header giao tiép ban cé thé thuc hanh véi cac Port khac (ban hay chic chan rang
coding switch da dwoc OFF)

4. Co6 mot dién tré pull-up (kéo Ién) hoac pull-down (kéo xudng) lwa chon bang mét jumper dé dam
bao sw 6n dinh cla dién ap khi nhan phim.

5. Céc vi du vé key matrix 4x4 kém theo trong CD dé tham khao

So d6 nguyén ly trinh bay nhw hinh 4-14

SW5
RCO 1 16

RC1 2 | 0o |15 K10 SW K11 SW K12 SW K13 SW
Egi ‘5‘ f— g P | | O |
RC5 6 | o0 [ K14 SW Ki5 SW K16 SW K17 SW
Rer s | == [® D D D D JP2 CON3
VeC  pm
DIPSWE Kig SW Kio SW K20 SW K21 Sw
| | 0 | a9
K22 SW K23 SW K24 SW K25 SW =
N7 P P | P O P | 1
2
8 ! 5
7 4
6 5
5 6
4 7
3 8
2
; 9
CN8PIN

Hinh 4-14 so d6 nguyén ly module key matrix 4x4
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4.7 Push button switch module

Day la module sir dung cac phim nhén doc lap, né dwoc trinh bay nhw hinh 4-15

T g

Hinh 4-15 Push button switch module

Module nay bao gém céac thanh phan sau:

1. 4 phim trén PORTA A0~A3
4 phim trén PORTB B0~B3
Dién tr& 10Kx8 pull-up hoac pull-down lwa chon bang Jumper
Jumper lwa chon, cho phép phim nhan dwa ra mirc cao hodc mirc thap
Coding switch: cho phép néi hodc ngét tirng phim dén cac PORT
Header giao tiép cho phép giao tiép bang day ndi dén port khac

g @ 9k W N

<
(o}

cua Module nay nhu sau:
8 phim dwoc ndi dén PORTA0~3, PORTB0~3

Khi phim dwoc nhan, mirc diu ra cé thé chon mirc thadp hay mirc cao (chon jumper JP4)

@ o~

8 phim dwoc diéu khién b&i coding switch dé& quyét dinh phim nao dwoc ndi dén chan ctia MCU.
Khi khéng st dung, hay chac chan coding switch dwoc OFF dé khong anh hudng dén sy lam
viéc binh thwong clia cac module khac

4. Théng qua Hader giao tiép, ban cé thé thir nghiém véi cac Port khac ciia MCU (Khi d6 coding

switch phai & trang thai OFF)

5. Trong trwdng hop cac phim trén PortB0~3 dwoc s dung, néu dién tré Pull-up bén trong chip
duwoc kich hoat, jumper pull-up cé thé khéng can dung dén. Nhung khi PORTAO~A3 dwoc st
dung, dé 6n dinh mirc dién ap, Ban nhét thiét phai ON jumper nay.

6. céac vi du vé sir dung module nay kém theo trong dia CD
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So dd nguyén ly cia modue nay trinh bay trén hinh 4-16

K2 Sw
CNSPIN CN9 R42 1K =
R43 — 1K 1-—-] |
K4 SW
Swo R44 1K _ =
RBO 1 16
RBT 2 E 15 K5 SW
RB2 3 14 R45 1K == |
RES 4| 0 [(13 =1
RAD 5| — [12
RAT 6| 0o [0 K6 SW
RA2 7| — [0 R46 1K ==
RA3 8 9 1
- K7 SW
DIP-SW8 R47 1K
vce K8 SW
R48 1K -
3
P2 :'_UT:
CON3 —
.|| VCC
RN2 N7 uPa
RPACKS8/9 CON3

4.8 DS1302 Real time clock module

Hinh 4-16 So' d6 nguyén ly push button module

1

2.
3.
4

Hinh 4-17 DS1302 RTC module
Module nay bao gdm céc thanh phan chinh nhw sau:
IC déng hd thoi gian thuwe DS1302

PIN 3V
Thach anh giao déng 32.768 KHz

Coding switch cho phép néi hodc ngat module véi MCU
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5. Header giao tiép cho phép két néi véi cac port khac cia MCU
M6 ta module nay nhw sau:
1. Datasheet kém theo trong dia CD
2. Cac Port giao tiép CLK, I/0 va Reset ctia DS1302 duwoc nbi téi RBO, RB4 va RB5 clia MCU thong
qua coding switch
3. Khi module nay dwoc sir dung, hay chac chan coding switch ON, khi khéng s dung hay OFF dé
khdi anh hwéng dén hoat ddng binh thwéng ctia cac module khac
4. Théng qua Hader giao tiép, ban cé thé th& nghiém véi cac Port khac ciia MCU (Khi d6 coding
switch phai & trang thai OFF)
5. Ngay ca cac tu dién Star-up (C15, C16) clta thach anh 32768KHz cling khéng phai han vao, va
né sé khéng &nh hwéng dén star-up cla thach anh nay
6. cac vi du vé truy xuat DS1302 kém theo trong dia CD-ROM dé tham khao
So d6 nguyén ly cia module nay trinh bay trén hinh 4-18

CN8 CN3PIN
vee
U4 DS1302 N
SW7
11 veet veea |2
X2__32768KHz 2 | VCC1 VCC2 1 6_RBO
1 X1 CLK = RET
L B¢ 3 6 2 5
- e 110 5 3| =2 [4_Rre5
c16 1 GND  RST (==
= 22p 22
DIP-SW3

Hinh 4-18 Schematic of DS1302 RTC module
4.9 A/D Converter Module
Module nay muc dich chinh la viéc chuyén ddi tin hiéu twong tw (analog) sang tin hiéu sb (Digital). Puoc
trinh bay nhw hinh 4-19

[ “-.,.'f:.‘)l :

Hinh 4-19 D-D converter input
Module nay bao gdm céac thanh phan chinh sau:
1. 2 bién tré 1K
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2. 1 coding switch 2 bit
3. header giao tiép
M6 ta module nay nhw sau:
1. 2 bién tr& dwoc ndi téi cac chan RAO va RA1 twong trng
2. khi chirc nang A/D dworc st dung, hay chac chén coding switch twong tng dwoc ON, khi khéng
st dung hay OFF coding switch dé khéng &nh hwéng dén module khac
3. Théng qua Header giao tiép, ban c6 thé thir nghiém v&i cac Port cé chirc nang AD khac cla
MCU (Khi d6 coding switch phai & trang thai OFF)
4. Vidu mau vé module nay kém theo trong dia CD
So dd nguyén ly ciia module nay trinh bay trén hinh 4-20

CN12 CN2PIN
R52 470

VR3
- 1K

SW10
RAOQ 4 1 —=
RAT 3| =2 [2
/= vCC
DIP-SW2

R53 470

Hinh 4-20 Schematic of A/D converter module
4.10 Giao Thtrc 12C va EEPROM 24CXX Module
Module nay chi yéu la thi nghiém tiép can thiét bj ngoai vi EEPROM 24Cxx va truy cap ctia MCU dén
24Cxx qua giao thirc 12C. Xem hinh 4-21

Hinh 4-21 24Cxx EEPROM
Module nay bao gébm cac thanh phan chinh nhu sau:

1. 24Cxx EEPROM
2. 2 bit Coding switch
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3. 2 pin header giao tiép
Mo ta module nay nhw sau:
1. Datasheet cia 24Cxx kém theo trong dia CD-ROM
2. Port giao tiép 12C SDA va SCK két néi v&i Port giao tiép 12C RC4 va RC3 ctia MCU théng qua
coding switch
3. Khi Module nay dwoc st dung, hay chac chan coding switch twong tng dwoc ON, khi khéng st
dung hay OFF coding switch d& khéng anh hudng dén module khac
4. Théng qua Header giao tiép, ban co thé thir nghiém véi cac Port khac ctia MCU (Khi d6 coding
switch phai & trang thai OFF)
5. Vidu miu vé EEPROM 24C01B kém theo trong dia CD
So dd nguyén ly ctia module nay trinh bay trén hinh 4-22

CN10
vce CN2PIN
U5 — N
24CxxX R50 R51
vece 1 — 47k L1 47k
o > |NC VvCC % ' ' SWe
J_CW NG WR 5 4 1 RC3
To4p T4 NC  SCLK [2 = Hre
T P GND SDA ()
= = = DIP-SW2

Figure 4-22 Schematic of access of MCU to 24CXX EEPROM
4.11 Giao Thirc SPI va 93LCXXX EEPROM Module
Module nay chi yéu la cac thi nghiém tiép can thiét bi ngoai vi EEPROM 93LCXXX, va truy cap cla
MCU dén EEPROM 93LCXXX qua giao thirc SPI. Xem hinh 4-23

Hinh 3-23 93LCxx EEPROM
Module nay bao gébm cac thanh phan chinh nhw sau:

1. 93Cxx EEPROM
2. Coding switch
3. Jumper chon ROM WORD SIZE
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4.

Header giao tiép

Mo ta module nay nhw sau:

1.
2.

Datasheet cua 93Cxx keém theo trong dia CD-ROM

PORT giao tiép SPI SDI, SDO va SCL dwoc két ndi t&i port giao tiép SPI cia MCU RC5,RC4 va
RC3 théng qua coding switch, vi vay ban cé thé s dung diéu khién bang phan cirng

Khi Module nay dwoc st dung, hay chac chan coding switch dwoc ON, khi khéng st dung hay
OFF coding switch dé khéng anh hwéng dén module khac

Théng qua Header giao tiép, ban c6 thé thir nghiém vai cac Port khac cia MCU (Khi d6 coding
switch phai & trang thai OFF)

Khi 93LCXXA (ROM SIZE la 8 bits) hoac 93LCXXB (ROM SIZE la 16 bits) dwgc str dung, Jumper
WORD SIZE khéng c6 hiéu lwc. khi 93CXX duoc st dung, jumper nay sé quyét dinh viéc chon
Ilya WORD SIZE la 8 hoac 16 bit

Vi du méu vé EEPROM 93LC46 kém theo trong dia CD

So dd nguyén ly ctia module nay trinh bay trén hinh 4-24

CN11_CN4PIN
-No VCC JP5
SWs U6 93Cxx Q CON3
™ vce
RC2 1 [ |8 1 — 8
RC3 2 | 0o [ 2 |CS VeC I3 c18
RC5 CLK NU
3 6 3 6 104p
[==] DI DRG
RCZ 4 5 4 5
=] DO VSS [~ — —
DIP-SW4 =

Hinh 4-24 93LCXXX EEPROM schematic
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4.12 7- Segment display Module
Module trinh gi®i thiéu viéc str dung mot multi digital LED, nhw trong hinh 4-25

Hinh 4-25 Six Digital LED Module

Module nay bao gém céc thanh phan chinh nhw sau:

1. 6 LED sbé 7- doan anode chung
2. Coding Switch cho bit diéu khién (bit control) va phan kiém soat (section control)
3. Mach lai
4. Header giao tiép

M6 ta module nay nhw sau:
1. Section control dwoc két ndi téi PORTD théng qua Coding Switch
2. Bit control cia LED dwoc ndi t&i PORTA thong qua Coding Switch, Khi module nay khéng st
dung, dé nghi coding switch phai & vi tri OFF dé& khoi &nh hwéng dén hoat déng binh thwéong ciia
cac module khac

3. Thong qua header giao tiép, ban cé thé thir nghiém v&i cac Port khac cia MCU (Khi d6 coding
switch phai & trang thai OFF)

4. 6 led 7 doan thuéc loai Anode chung

Chuwong trinh m&u vé module nay cé kém theo trong dia CD
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So dd nguyén ly trinh bay trén Hinh 4-26

11

=

D

R60 220 A 7 a

R 550 C
gy -

R63 220 D

R64 220 E

R65 220 F

~|oo

R66 22
1 R67 —22

‘(88880888 |

Q
T
)
=

%)
=

N ®
[e]

Z|

=

[e]

Z|

=
ol

Z

MMBT3906

1 DIGE

2 1880088 |

OVCC

CN14 CN6PIN

Hinh 4-26 Six digital LED schematic

4.13 IR Remote Control Receiver Module
Module nay chi yéu la cac thi nghiém tiép nhan va gidi ma diéu khién tlr xa héng ngoai, nhw trong hinh

4-27

Hinh 4-27 Remote Control Receiver Module and coding switch

Module nay bao gém céc thanh phan chinh nhw sau:
1. B6 tiép nhan diéu khién héng ngoai
2. Coding switch
3. Header giao tiép

M6 ta module nay nhw sau:
1. Datasheet clia chip diéu khién tir xa bang héng ngoai 6121 kém theo trong dia CD
2. Dau ra cta bd thu hdng ngoai dwoc ndi tét RA1 thdng qua coding switch SW14_1
3. Module nay str dung bit th&r 1 cia coding switch SW14, cac bit con lai clia coding switch chia sé

v&i cac module khac
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4. Khi module nay dwoc st dung, hdy ON bit 1 cia SW14, khi khéng s dung, d& nghi OFF n6 dé
khdi anh hwéng dén cac module khac
5. Bang viéc str dung Header giao tiép, ban c6 thé ndi module nay dén cac port khac cia MCU (Luc
do bit 1 cua SW14 phai la OFF)
6. Chuwong trinh mau kém theo trong dia CD
So d6 nguyén ly trinh bay trén Hinh 4-28

R75 100 vee
congy Ve vee
swis 0 O —sED |

C24
- 1 TSOP1838

100nF out c23
== [2 DS18820 B U9 L 104p
= [ BUZ R76 100 —= TSOP1838 =
= 4 RAIUP

DIP-SW4

RA1
RAQ

RC2
RA4

(921 [e>] N} (o]

Hinh 4-28 Remote Control Receiver and Decoder Module
4.14 DS18B20 Thermometer Module

Module nay chi yéu st dung cdm bién nhiét & DS18B20, nhw hinh 4-29

Hinh 4-29 DS18B20 module and coding switch
Module nay bao gém céc thanh phan chinh nhw sau:
4. Cam bién nhiét d6 DS18B20
5. Coding switch

6. Header giao tiép
M6 ta module nay nhw sau:
1. Datasheet cia DS18B20 kem theo trong dia CD
2. Ngb ra ctia DS18B20 néi t&i RAO ctia MCU théng qua Coding Switch
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3. Module nay st dung Bit th&r 2 clda coding switch SW14, trong khi 3 bit con lai cia SW14 chia sé
v&i cac module khac.

4. Khi module nay dwoc st dung, hdy ON bit 2 cia SW14, khi khong s dung, d& nghi OFF n6 dé
khdi anh hwéng dén cac module khac

5. Bang viéc str dung Header giao tiép, ban c6 thé ndi module nay dén cac port khac cia MCU (Luc
do bit 2 caa SW14 phai la OFF)

6. Chwong trinh mau kém theo trong dia CD

So d6 nguyén ly trinh bay trén Hinh 4-30

CN16 VCC
CON1 o
| us
_ DS1820
SW14 R74
RA1 8 1__TSOP1838 10k |_3
RA0 7 | &= [2 _Ds18B20 2 | VCC
RC2 6 E 3 BUZ ' 1| DQ
RAZ 5 | - [[4 RA4 TP GND
DIP-SW4 .

Hinh 4-30 Schematic of DS18B20 module
4.15 BUZZER Module
Module nay chi yéu cho thay lam thé nao dé diéu khién mot Buzzer bang MCU, nhw hinh 4-31
Module nay bao gém cac thanh phan chinh nhuw sau:
1. BUZZER
2. Coding switch
3. Header giao tiép
M6 ta module nay nhw sau:
1. Buzzer dwoc ndi téi RC2 clia MCU théng qua Coding Switch
2. Module nay str dung Bit thir 3 cda coding switch SW14, trong khi 3 bit con lai cia SW14 chia sé
v&i cac module khac.
3. Khi module nay dwoc st dung, hay ON bit 3 ctia SW14, khi khéng st dung, dé nghi OFF né dé
khdi anh hwéng dén cac module khac
4. Bang viéc sir dung Header giao tiép, ban c6 thé ndi module nay dén cac port khac ctia MCU (Luc
dé bit 3 cia SW14 phai la OFF)
5. Chwong trinh mau kém theo trong dia CD
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Hinh 4-31 Buzzer Module va coding switch
So d6 nguyén ly trinh bay trén Hinh 4-32

vee
CN18
BZ1
Swi14 CON1 BUZZER
RA1 g [ | 1 TSOP1838
RAD 7| 05 [2_Dsi8B20 T R7710K
RCZ 6| 2 [3 BUZ P Q11
RAZ 5| 2[4 RAZUP 1 MMBT3904
R78
DIP-SW4 10K

Hinh 4-32 Schematic of Buzzer Module

4.16 Stepper Motor Module
Module nay chi yéu cho thay hoat dong clia dong co buéc (Step motor), théng qua phan nay chang ta
nén tim hiéu va bd sung thém cac kién thirc cé lién quan dén dong co bwdc. Module nay trinh bay nhw
hinh 4-33
Module nay bao gém cac thanh phan chinh nhuw sau:

1. Header giao tiép v&i step motor

2. Mach lai

3. Coding switch
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Hinh 4-33 Stepper motor module

M6 ta module nay nhw sau:

1. Stepper Motor st dung trong board phat trién nay la loai 35BY48S053 hodc twong dwong. Thong
tin vé loai dong co budc nay cé kém theo trong dia CD
Mach l&i don gian s dung FET dé lai
dong dién tiéu thu cho dong co bwéc la kha Ién, do vay yéu cau sir dung ngudn ngoai va OFF
coding switch khi khéng st dung dé tranh tac déng dén cac module khac

4. Kém theo trong dia CD la cac vi du dé& tham khao, n6 ciing bao gébm diéu khién téc do, diéu khién
chiéu quay va diéu khién tw xa

So dd nguyén ly ciia module nay trinh bay trén Hinh 4-32

vee
Q12 o
Swis 2302 CN22
RAO 1 8 R89 — 3K Q13 1
RAT 2 | 0o [ R90_— 3K 2302 2
RAZ 3| == [6 R91_— 3K .
RAS 4| 0o [5 R92 — 3K p
DIP-SWa 6
Q14
CN21 2302 CN6PIN
CN4PIN 400 400 400 4007
g Q15 oVCC
3 2302
1 p—

Hinh 4-32 Schematic of Stepper motor module
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4.17 RS232 Communication Module
Module nay chi yéu trinh bay thi nghiém cach st dung chirc ndng USART giao tiép v&i cac thiét bi ngoai
(vi du nhw giao tiép v&i PC). Module nay nhw hinh 4-33
Module nay bao gdm céc thanh phan chinh nhw sau:
1. IC chuyén mrc RS232
2. Port giao tiép RS232 (9-pin serial Port)
3. Coding swich
4. Header giao tiép

Hinh 4-33 RS232 Communication module

M6 ta module nay nhw sau:

1. Serial module nay két ndi véi module giao tiép USART ctia MCU RC6 va RC7 théng qua coding
switch

2. Coding switch sé& diéu khién viéc két ndi, khi module nay dwoc st dung, hdy chdc chan coding
switch & trang thai ON, khi khéng s dung dé nghi coding switch phai la OFF dé& khéng anh
hwéng dén sw lam viéc binh thwéng clia cac module khac.

3. Bang viéc st dung Header giao tiép, ban cé thé thir nghiém viéc giao tiép ctia cac chan khac cla
MCU véi Serial Port (st dung phan mém dé mé phéng)

4. Chuwong trinh mau vé module nay c6 kém theo trong dia CD

So db nguyén ly cia module nay trinh nay trén hinh 4-34
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VCC
U10 MAX232A
c42 C45 1uF
1uF 1
2 c*
V+
c1- 2
CN19 61, C44 1uF
SUB-D 9p c43 - cor |4
1uF
1 5
o+H—x L co-
o 6 % R85 330 = w11 oot e 2 SW15
o2 — 7 10 X R87 330 o |.1_RC6
7 1 73| T20UT  T2IN 5 —1 > RG7
O—5 X Rrx X—5 | RIIN  RIOUT (55X ggg 330 M =
| | 1
O 8 L1 15 | R2IN R20UT (=& — DIP-SW2
O—ﬁ R86 330 N GND VCC
O5—X =
o—z—X =
O——i———4w

Hinh 4-34 Schematic of RS232 Communication module

4.18 USB Communication Module

EasyPIC_PRO c6 mot socket truyén théng USB. N6 dwoc st dung cho nhitng PIC microcontroller dac
biét c6 hd tro giao tiép USB nhw 18F2450, 18F2550, 18F4550... Ngoai kha nang giao tiép USB né con la
bd phan cip nguén 5V cho cho EasyPIC. D& cho phép két ndi gitra Microcontroller va socket USB

communication, can phai néi ca 3 jumpers JP10, JP11 va JP12 I&n phia trén. Két qua la Microcontroller

c6 RC3, RC4 va RC5 dwoc tach ra khdi cac phan tir khac trén board va ndi véi USB socket

Module nay trinh bay nhw hinh 4-35, so' @& nguyén ly nhw hinh 4-36

RC5

RC4

VUSB

CN33 USB-B

VC

M6 ta module nay nhw sau:
1. Khi khong st dung cac Jumper JP10, JP11 va JP13 sé ndi cac chan RC3, RC4 va RC5 clia MCU
dén cac module khac (Nhw hinh 4-35), Khi Module USB duwgc str dung, cac chan RC3, RC4 va

RC5 clia MCU sé ngét khdi cac module khac va nbi dén cac port ctia USB

2. Nguén cung cép tr USB sé& cung cap ngudn cho board mach khi jumper lwa chon nguén JP1

trong power module & vij tri USB

WIN|—=

RC3
RC5-U
RC4-U
RC3U

P12 JP10 JP11

| | J

ca7 | cas _cons [Ccons CON3

100n I100nF

D-
D+
GND

Hinh 4-36 Schematic of USB Module

3. Module nay chi hd tro cac PIC18F c6 tich hop USB nhw 18F2450, 18F2550, 18F4550...
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4.19 PS/2 Communication Module

Pau ndi PS/2 cho phép két ndi truc tiép gika EasyPIC véi nhitng thiét bi cé st dung PS/2
communication, nhw PC, ban phim (keyboard), ho&c con chudt (mouse). Vi du: Microcontroller duwoc néi
véi ban phim dé doc nhirtng phim dwoc nhan, hodc né co thé két ndi véi PC dé& hoat ddng nhw mot ban
phim. Pwdng DATA va CLK dwoc st dung cho viéc truyén di liéu. Trong trwdng hop nay ching duoc

ndi t&i nhirng pin twong ’ng RCO va RC1 clia Microcontroller. Nhw hinh 4-37

Vole
Q CN34
SW17
e |4 o ] g0
[ %NC
GND
DIP-SW2 4 c49
vVCC
3 ;m@
L1 Ne -
— N —_
= P2
CN35 CN2PIN NC DATA

Hinh 4-37 PS/2 module
Module nay bao gdbm céac thanh phan chinh sau:
1. PS/2 socket
2. Coding switch
3. Header giao tiép
M6 ta module nay nhw sau:
1. Cé&c chan Data va CLK cta PS/2 module ndi dén cac chan RCO va RC1 ctia MCU théng qua
coding switch
2. khi module nay dwoc st dung, hay chéc chan rang coding switch & vi tri ON, khi khéng st dung
coding switch phai la OFF dé& khéng anh huéng dén module khac
3. Bang cach st dung Header giao tiép, ban cé thé nbi module nay dén cac port khac cia MCU
(Luc d6 coding switch phai la OFF)

4.20 Direct PORT Access

Tt ca céac pin 1/O (input/output) ctia microcontroller cé thé dwoc truy nhap trwc tiép qua cac dau nbi
(Header) dat bén mép phai ciia EasyPIC_PRO cho mdi PORTA, PORTB, PORTC, PORTD va PORTE.
Pé thuan loi cho viéc st dung, cac PORT 1/O trén EasyPIC_PRO duoc thiét ké theo 2 kiéu Header, kiéu
header 10-pin (5x2) cung cap VDD, GND va 8 pin port thuan lgi cho viéc két ndi véi bén ngoai bang flat
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cable , kiéu 8x1 bao gdm 8 bit Port thich hgp cho viéc tuy bién két ndi véi cac module trén board qua

header giao tiép cta tirng module bang Dupont wire. Trinh bay nhw trén hinh 4-38

Hinh 4-38 Direct PORT Access

Str dung Header giao tiép theo nhu cau riéng:

Hinh 4-39 bén dudi trinh bay mét vi du vé cach tuy bién va sir dung cac header giao tiép dé két
ndi theo nhu cau riéng trén EasyPIC_PRO
Nhuw da trinh bay trong muc 4.12 (Digital 7- Segment display Module), lay vi du Module LED 7 doan cé
bit diéu khién mac dinh 1a PORTAO~AS5 théng qua Coding switch. Gia st ban muédn st dung PORT khac
dé 1am bit diéu khién? chung ta c6 thé hoan toan thwc hién dwoc trén EasyPIC_PRO bang cach nhuw
sau:

1. Ngat két ndi véi PORTA bang cach OFF coding switch (SW12)

2. Dung dupont wire ndi header giao tiép CN14 cia module 7-segment v&i Haeder PORTB cla

module Direct PORT Acccess. Két qua nhw hinh 4-39
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Nhuw vay viéc chuyén déi két ndi da hoan tat, viéc con lai ctia ban la stra déi chwong trinh cho phu hop
v&i nhu ciu clia minh.

Hinh 4-49 s&r dung Dupont wire va header giao tiép

St dung Header 5x2 giao tiép vé&i cac module m& réong bén ngoai:
Kha ndng mé rong ra bén ngoai clia EasyPIC_PRO la v6 han, ban c6 thé phat trién thém cac
thanh phan ngoai vi khac theo kiéu module va két néi véi EasyPIC_PRO dé tan dung hét tinh

nang linh hoat cia né, dap tng nhu cau th& nghiém nhanh va hiéu qua
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Hinh 4-50 minh hoa két néi gitva EasyPIC_PRO v&i module mé& rong SPI Ethernet. Rat tién loi

va gon gang

Hinh 4-50 minh hoa két néi gitra EasyPIC_PRO véi module mé rong SPI Ethernet
Header 5x2 clia Direct PORT Acccess da cé sn ngudn 5V dwa ra bén ngoai. Vi vay véi cac module mé
rong st dung nguén VDD = 5V, ban khéng can phai cdp ngudn riéng cho ching, Can lwu y ngudn cung
cép tr cac céng USB thwdng cé dong nhd, do doé trong mét vai trwéng hop ban can phai dung ngudn
bén ngoai cung cap cho EasyPIC_PRO va cac module mé réng qua JACK DC trén module Power.

Hinh 4-51 minh hoa so' d6 nguyén ly ctia cac header PORTA, cac PORT khéc ciing twong tw

CN28

RAO RAO RA1
1 RAT —RAz 9! 2P—raz—
2 RA2 —RAZ 93 4 P—RA5
i RA3 RAB 9 g g P RAT7
RAZ 9 P
g RAS VCC |——— 9 10 O—_I_
b RA6 HEADER 5X2 =
RA7
8
CNB8PIN

Hinh 4-51 1/0 Header PORTA
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Chwong 5: thwc hanh thwc té board phat trién EASYPIC_PRO
Muc dich thwec hanh thwec té:
Chwong nay st dung "module ban phim ma tran 4x4" va "module 6 LED 7 doan” lam co s&, va da gioi
thiéu vé viéc str dung Board phat trién EASYPIC_PRO, bao gém ca viéc st dung MPLAB soan thao,
bién dich ma ngudén va dung PICKIT 2 g& 16i két qua.
Bé tri phan cing:

1) Coding SW SW5 cho Ban phim ma tran 4x4 tit ca ON.

2) Cac bit 5 va 6 ctuia coding Switch cho LED 7 & vi tri ON, trong khi cac bit khac la off (chung ta chi
st dung LED 5 va 6 dé hién thi.)

3) Coding Switch 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 (muc 0), né sé cho rang cé6 mot phim dwoc nhan.

2) Trong phan mém nay, ching ta khéng xem xét tinh huéng cé nhiéu phim dwgc nhan cung ldc.
Khi c6 mot sb phim cung ltc dwoc nhan, ching ta xem nhw |a phim nhé nhat dwoc nhan. vi du,
khi K10 va K11 cuing lic dwoc nhén, chang ta chi xem réng K10 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 cla phim dwoc nhan d4. Vi du khi K10 dwoc nhan LED’s 7 doan sé hién thi
"10", khi K25 dwoc nhén, LED’s 7 doan hién thj "25."

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 nd 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 ctia ma nguén. Sau khi chinh sira

ho&c soan thdo ma ngudn va thiét 1ap project, giao dién MPLAB sé& duoc 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 Conrl | Fid n P
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
Frogream ROM  S06A8 - s07EF $0LEA ( 344) woxds
5016B 363) words total Proar
Bank 0 RAM £0020 - 50025 £0006 &) hytes
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 Ral used 10 bykes (2.7%) |
Loaded DADESIGNFICIDESIGN_FIOFICLABVARICLAB-V? Example\HT-FICKE |
BINLD SUCCEEDED: Mon Jun 21 11:53:53 2010 |
|
€ >

Hinh 5-2 Két qua sau khi bién dich m& ngudn
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C6 thé trong mot sé trwdng hop két qué sé nhw sau:

Outpit
Buald | Version Conirol | Find in Files

IE:-cF_H:Lning "CAProgram FilesiMicrochipiMPASM SuiteMPASKWIN exe® [ /p1 BFE: &
WWamning[205] DADESIGMFIC\DESIGN_PICARICLABVEMCD-DEMOZ_EXAMPLEY
Message[302] DADESIGMFICDESIGN_FICFICLAB-VZMCD-DEMOZ_EXAMPLE
|Message[302] DADESIGRFIC\DESIGN _PICAPICLAEVZAMCD-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 'DADESIGMFICDESIGN_PICAFICLAE- Y Symed-demoZ_exa
Language tool versions: MEASMWIN. exe w6 35, mplink exe w4 35

Freprocessor symbol "__DEBUG" is defined,

Wed Jun 2308:11:11 2010

BUILD SUCCEEDED
< *

Hinh 5-3 Két qua sau khi bién dich ma 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\EASYPIC_PRO\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 nhdy 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 khéng con 16i.
Str dung PICKit 2 dé debug ma ngudn
Twong tw nhw PICKit 2, ban cé thé s&r dung ICD2 hodc PICKit 3 cho viéc debug. D& 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 w | ALL o

Microchip Tool Bupport
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 @- 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 cac cong cu hd 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) : khong hd tro
e Mau vang (Yellow) : chwa hé trg’ ( nghia la sé hd tro trong twong lai)
Quay lai van dé, st dung PICKIT 2 dé Debug cho ma ngudn, ICD2 va PICKit 3 cling theo phwong phap
twong tw. & day dung PICKIT 2 l1am dién hinh
1) Theo phwong phéap thé hién trong Hinh 3-1, Két ndi PICKIT 2 véi PC va EASYPIC_PRO
development board.
2) Thuc hién menu lénh Debugger = Select Tool @& chon PICKIT 2 lam céng cu debugging.
MPLAB sé ty dong két ndi véi PICKit 2 va nhan dang chip dich. Két qua két ndi sé hién thj trong
ctra sb output cia MPLAB, Né thé hién nhw Hinh 5-5.
3) Néu khong nhin thay két qua két ndi nhw hinh 5-5, hay thwc hién menu Debugger & Connect
hodc nhén icon trén tool bar dé két ndi PICKIT 2 va chip dich trén EASYPIC_PRO development
board.
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| Build | Wersion Contral | Find in Files | PICKEZ |

Found FICkit & - Operating System Yersion 2.32.0
FICkit 2 Unit1D = The-EasyFICPRO

Target power detectad [ 4.99%)

FICTEFE774 found (Few Oxd)

FICkit 2 Ready

Hinh 5-5 Két qua sau khi chon PICKit 2 lam céng cu debug
4) Thuc hién menu Debugger & Program or nhén icon trén tool bar dé nap /ghi objective codes
vao MCU chip dich (Lwu y: bay gi&> MCU khong thé chay & ché dd offline ma phai dwoc chay &
ché dd g& 16i - debugging mode), sau khi nap né sé hién thj théng tin qua trinh nhw trén Hinh 5-6.
B Output
Build | Version Control | Find in Files | PICKit 2 |
[Found PICKit 2 - Operating System Version 2.32.0
FICkit & Linit 1D = The-EasyFICFRO
Target power detectad [ 499

FICTEFE?7A found (Few 0x8)
FICkit 2 Feady

Frogramming Target (7A1/2010 12:52:59 Akd)
FICTEFE77A found (Bew 0x8)

Erasing Target

Frogramming Frogram bemony (0x0 - 017
Frogramming Frogram kdemony (OxBA5 - Ox7FF)
“erifying Frogram bdemony (0x0 - 0x17)
“erifying Frogram bemony (OxbAa - Ox?FF)
Frogramming Debug Executive (0x-1F00 - 0x1FFF)
“erifying Debug Executive (01 FOO - 0x1FFF)
Frogramming Debug YWector

“erifying Debug YWector

Frogramming Configuration Memany

“erifying Configuration Memory

Lebug mode entered, DE Yersion=1.2.0

FICkit 2 Ready

Hinh 5-6 Két qua sau khi nhan Program

5) Thuwc hién menu lénh Debugger & Run ho&c nhén icon trén tool bar, ching ta sé thdy LED 7
doan hién thi "FF" trén EASYPIC_PRO development board, nhw Hinh 5-7; bay gi® néu nhan mét
phim LED 7 doan sé& hién thi s& ctia phim dé, vi du néu K25 dwoc nhan, LED sé hién thj “25”,
trinh bay nhw hinh Hinh 5-8.

Page 42 of 44



EasyPIC PRO Development Board www.tme.com.vn

Hinh 5-8 két qua khi K25 dwgc nhan

Sau khi debug mét sb lan, ching ta co ban da thwc hién mot sé6 két quéa mong mudn va hoan thanh

debug. Ngéat cac két nbi
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Nap chwong trinh dén chip dich
Tuong tw nhw trén, dung PICKIT 2 lam céng cu dién hinh. ICD2, PICKit 3 céch lam tuong tuw
Cac ma ngudn chuan bj & trén da théng qua qué trinh debug bang cach s dung PICKIT 2, va da dat
dwoc muc tiéu ching ta mong muén, bay gi¢ chiing ta sé str dung PICKIT 2 dé nap/ghi file KEY4x4.HEX
vao chip MCU dich dé né cé thé chay & ché do Offline (nghia la sau khi nap, MCU sé& chay ddc lap)
1) Két ndi PICKIT 2 va EASYPIC_PRO development board theo phwong phap thé hién trong Hinh
3-1.
2) Thuc hién menu lénh Programmer -  Select Tools dé& chon PICKIT 2 1am ¢6ng cu nap cho MCU
3) Thiét 1ap ciu hinh bits va cac théng sb khac theo diéu kién cu thé bang cach nhan menu lénh
Configure - Configuration Bits.
4) Thuyc hién menu lénh Programmer >  Program, dé nap/ghi file KEY4x4.HEX vao MCU dich.
5) Sau khi nap xong két qua sé chay ngay (Twong tw nhw hinh 5-7 va hinh 5-8).
Ngoai phwong phap nap chuong trinh bang MPLAB, chung ta c6 thé st dung phan mém PICKit 2
Programmer Day la phdn mém s dung riéng cho PICKit 2 dé& nap file hex vao chip. Phan nay da trinh
bay trwéc day trong phan 3.1.3 Str dung phdn mém PICKit 2 Programmer (trang 9)
Xem thém hwéng dan siv dung PICKit2 phién ban tiéng Viét ho&c tiéng Anh kém theo trong CD

Phu luc 1: Thong tin lién hé va chinh sach bao hanh

Coéng ty TNHH Giai Phap Pién t& Thién Minh (TMe)

Dia chi: 226 Tan Phwéc , Phwdng 6, Quan 10, Thanh Phd H6 Chi Minh, Viét Nam
Dién thoai: 08.3957.3224 Fax: 08.6264.3029

Web: www.tme.com.vn — www.tme.vn

Email: Ban hang: sale@tme.com.vn — H tro’ ki thuat: support@tme.com.vn

B&o hanh san phdm: Chinh sach bao hanh san phdm cta chung t6i nhw sau
e Bao hanh 12 thang dbi v&i cac san pham co hdp béo vé
e Bao hanh 03 thang di v&i san pham khéng c6 hdp béo vé.
Nhuw vay, EasyPIC_PRO thuéc dién bao hanh 03 thang
Trong d6 cac thanh phan sau day khéng dwoc bdo hanh: Cac linh kién va phu kién kém theo
EasyPIC_PRO c6 thé thao r&i dwoc nhu: cac IC gan trén socket, LCD, PIC, va céac loai cap
EasyPIC va moi linh kién/phu kién kém theo sau khi xu4t ban déu dwoc kiém tra k§ lwdng, bao ddm
hoat déng tét khi dén tay ngwdi dung.
Sa&n phadm duoc hé tro ky thuat va bao tri (tinh phi néu thay thé linh kién) trong subt thoi gian st

dung.
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