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CHUONG TRINH MO BUN

Tén md dun: KY THUAT VI PIEU KHIEN

Ma mé dun: MDPTC14020040

Thoi gian thuc hién md dun: 75 gio (Ly thuyét: 15 gio; Thuc hanh, thi nghiém,
thao luan, bai tap 57 gio; Kiém tra : 3 gio)

. Vi tri, tinh chat md dun

- Vi tri: BPay 1a mé dun chuyén nganh cho hoc sinh nganh dién tir, vién thong. M6
dun nay phai hoc sau khi d& hoc xong cac mé dun: Ky thuat vi xu ly.

- Tinh chat: B4t buoc

I1. Muc tiéu mé dun

- Kién thuc:

+ Md ta duoc cau tric bén trong, chirc ning cac chan cua ho vi diéu khién PIC
18F4520.

+ Trinh bay duoc cac Iénh Iap trinh C cua ho vi diéu khién PIC 18F4520

+ Trinh bay duoc mot s6 ung dung cuaa ho vi diéu khién

- K¥ nang:

+ Lap duoc luu db thuat todn cua mét sb tng dung co ban

+ Lap trinh trén ngdn ngir 1ap trinh C va nap dugc vao trong chip mot sé bai tap
tring dung cua vi diéu khién PIC 18F4520

- Vé nang luc ty chu va trach nhiém:

+ Du l6p day du theo quy dinh, rén luyén tac phong cdng nghiép, biét cach lam
viéc nhom.

I11. Noi dung mo dun

1. N$i dung tdong quat va phan bé thai gian

Thot gian (gio)
Thuc
hanh,
S6 Tan chc bai . 2 , thi -
T én cac bai trong mo dun TOI:lg Ly’ nahié Kiem
£ J ghiém,
s0 | thuyet . tra
thao
luan,
bai tap
1. |Bail. VI PDIEU KHIEN PIC| 9 3 6
18f4520: PAC TINH, CAU TRUC,
CHUC NANG CAC PORT
1.1. Gii thiéu
1.2. Khao sét vi diéu khién Microchip
2. |Bai2. TO CHUC BO NHO| 16 3 12 1
THANH GHI
2.1. Gigi thiéu.




2.2. Kién tric bd nhé. ‘ 9
2.3. Tb chac b nhé cua vi diéu khién
PIC 18f4520.

3. |Bai3. LAP TRINH DPIEU KHIEN | 20 3 16 1
VOI VDK PIC 18F4520,

3.1. Céc thanh phan co ban cia ngén
ngt 1ap trinh C

3.2. Trinh bién dich C.

3.3. Phan mém MPLAB_IDE_v8 70

4. |Bai4. PORT XUAT  NHAP,| 30 6 23 1
TIMER - COUNTER

4.1. Cau hinh, théng sb dién ap, dong
cua cac port

4.2. Cac ung dung dung port diéu
khién cua vi diéu khién 8 bit.

4.3. Timer/counter cua vi didu khién
PIC 18f4520

Cong 75 15 27+30 3

2. Ndi dung chi tiét

Bai 1. PIEU KHIEN PIC 18f4520: PAC TINH, CAU TRUC, CHUC NANG
CAC PORT (Thoi gian: 9 gio)

* Muc tiéu caa bai: Sau khi hoc xong bai hoc ndy, sinh vién c6 thé

- Trinh bay duogc Vé so dd cu tric diéu khién va cac ngoai vi tich hop cua vi diéu
khién PIC 184520

- Phén tich duoc so do chan vi diéu khién PIC 18f4520.

- Can than, sang tao dam bao an toan thiét bi va dung cu.

- Nghiém tac, khoa hoc, ti my.

* Noi dung cua bai:

1.1. Giéi thiéu

1.2. Khao sat vi diéu khién Microchip

1.2.1. CAu hinh vi diéu khién PIC 18f4520.

1.2.2. So dd cau trdc cua vi diéu khién PIC 18f4520.

1.2.3. Khao sat so @6 chan vi diéu khién PIC 18f4520.

Bai 2. TO CHUC BQ NHO THANH GHI (Thei gian: 16 gio)

* Muc tiéu ciia bai: Sau khi hoc xong bai hoc nay, sinh vién cé thé:

- Trinh bay duoc vé kién tric b nhé, t6 chic bd nhé vi diéu khién PIC 184520

- V& duoc to chuc bo nhé vi diéu khién PIC 18f4520.

- Khao sat viéc két ndi véi céc linh kién co ban nhu led don, nit nhan, led 7 doan,
LCD



- Can than, sang tao ¢am bao an toan thiét bi va dung cu.

- Nghiém tac, khoa hoc, ti my.

* Noi dung cua bai:

2.1.Giéi thiéu.

2.2.Kién trdc bd nho.

2.3.T6 chirc b nhé ctia vi diéu khién PIC 18f4520.

2.3.1. T6 chtic bo nhd chuong trinh.

2.3.2. Ma lénh 14 bit.

2.3.3. Khao sat b nhé dir liéu va thanh ghi trang thai.

2.3.4. B6 nhé dir liéu EEPROM.

Bai 3: LAP TRINH PIEU KHIEN VOI VDK PIC 18F4520 (Thai gian: 20 gio)
* Muc tiéu ciia bai: Sau khi hoc xong bai hoc nay, sinh vién cé thé:
- Trinh bay duoc Iénh co ban cua vi diéu khién PIC 18f4520
- Lap trinh diéu khién dugc khi ding ngén ngir C cho cac hé thong diéu khién
ding vi diéu khién PIC 184520

- Phan tich duoc thu vién cua vi diéu khién PIC 18f4520.

- Can than, sang tao dam bao an toan thiét bi va dung cu.

- Nghiém tdc, khoa hoc, ti my.

* Noi dung cua bai:

3.1. Céc thanh phan co ban ciia ngdn ngir lap trinh C

3.1.1. Céc kiéu dit liéu cua bién.

3.1.2. C4c toén tur.

3.1.3. Cac Iénh C co ban

3.2. Trinh bién dich C.

3.2.1. Cac thanh phan mo rong cua trinh bién dich C

3.2.2. Khai bao bién va hing s6

3.2.3. Khai béo céc bién truy xuat bit

3.2.4. Khai bao con tro, mang.

3.2.5. Khai bao va st dung ham

3.2.6. Khai b4o chuong trinh con phuc vy ngat.

3.2.7. Cau tric cia mot chuong trinh C cho vi diéu khién PIC
3.2.8. File thu vién cua vi diéu khién PIC

3.3. Phin mém MPLAB_IDE_v8 70

Bai 4: PORT XUAT NHAP, TIMER — COUNTER  (Thoi gian: 30 gio)

* Muc tiéu ciia bai: Sau khi hoc xong bai hoc nay, sinh vién cé thé

- Trinh bay dugc vé cau hinh, théng sé dién ap, dong cua céac port vi diéu khién
PIC 184520

- Trinh bay duoc cach truy xuat port diéu khién PIC 18f4520

- Lap trinh dugc céc ung dung truy xuat port bang ngdn ngir C véi LED don, 7
thanh, LCD

- Lap trinh duoc cac (ng dung Timer/counter cta vi diéu khién PIC 18f4520
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- Can than, sang tao ¢am bao an toan thiét bi va dung cu.

- Nghiém tac, khoa hoc, ti my.

* Noi dung cua bai:

4.1. Cau hinh, théng sé dién &p, dong caa cac port

4.1.1. Truy xuat port diéu khién cua vi diéu khién 8 bit.

4.1.2. Binh cu hinh cho port

4.1.3. Lap trinh truy xuat port bang ngdn ngit C

4.2. Céc tng dung dung port diéu khién cia vi diéu khién 8 bit.
4.2.1. Céc ung dung diéu khién led don.

4.2.2. Céc ung dung diéu khién led 7 doan tryc tiép.

4.2.3. Cac tng dung diéu khién led 7 doan quét.

4.2.4. Giao tiép vi diéu khién 8 bit vai LCD

4.3. Timer/counter cta vi diéu khién PI1C 18f4520

4.3.1. Khao sét cac timer cua vi diéu khién PIC 18f4520.

4.3.2. Céch truy xuat cac thanh phan caa timer trong ngdn ngi lap trinh C.
4.3.3. Ung dung timer/counter cua vi diéu khién PIC 184520



Bai 1. PIEU KHIEN PIC 18f4520:

PAC TINH, CAU TRUC, CHUC NANG CAC PORT
* Muc tiéu
- Trinh bay duoc Vé so dd cau tric diéu khién va céc ngoai vi tich hop cua vi diéu
khién PIC 18f4520
- Phan tich dwoc so db chan vi diéu khién PIC 18F4520.
- Can than, sang tao dam bao an toan thiét bi va dung cu.
- Nghiém tac, khoa hoc, ti my.
* Noi dung cua bai:
1.1. Giéi thiéu
1.1.1. Céu tao vi diéu khién.
- Vi diéu khién 12 mot may tinh duoc tich hop trén mét chip, nd thuong dugc st
dung dé diéu khién céc thiét bi dién tir. Vi diéu khién thuc chat gdm mot vi xir ly
c6 hiéu suat du cao va gia thanh thp (so véi cac vi xu ly da nang dung trong may
tinh) két hop véi céc thiét bi ngoai vi nhu cac bo nhé, cac md dun vao/ra, cac md
dun bién ddi tir sb sang twong ty va tir teong tu sang sb, md dun diéu ché do rong
xung (PWM)...
- Vi diéu khién thuong duoc ding dé xay dung hé théng nhing. N6 xuat hién
nhiéu trong cac dung cu dién ta, thiét bi dién, may giat, 10 vi séng, dién thoai, day
truyén tu dong...
- Hau hét céc loai vi diéu khién hién nay c6 cau trdc Harvard 1 loai cau tric ma
bd nhd chuong trinh va bo nhé dir liéu dugc phan biét riéng.
- CAu tric cua mot vi diéu khién gdm CPU, bo nhd chwong trinh (thuong 1a bo
nhé ROM hoic bd nhd Flash), bo nhé dit lieu (RAM), cac bo dinh thoi, cac cong
vao/ra dé giao tiép vai cac thiét bi bén ngoai, tat ca cac khdi ndy dugc tich hop trén
mot vi mach.
Céc loai vi diéu khién trén thi truong hién nay:
- VDK MCS-51: 8031, 8032, 8051, 8052,...
- VDK ATMEL.: 89Cxx, AT89Cxx51...
- VDK AVR AT90Sxxxx
- VDK PIC 16C5x, 17C43, 18F4520,
1.1.2. Nguyén ly hoat dong cia Vi diéu khién
Mic di d& co rat nhiéu ho vi diéu khién dugc phét trién ciing nhu nhiéu chuong
trinh diéu khién tao ra cho ching, nhung tat ca ching van c6 mot sé diém chung
co ban. Do d6 néu ta hiéu cin k& mot ho thi viéc tim hiéu thém mot ho vi diéu
khién méi 1a hoan toan don gian. Mét kich ban chung cho hoat dong cua mot vi
diéu khién nhu sau:
- Khi khong c6 nguon dién cung cp, vi diéu khien chi 1a mot con chip c6
chuong trinh nap san vao trong dé va khong c6 hoat dong gi xay ra.
- Khi ¢6 ngudn dién, moi hoat dong bat dau dugc xay ra vai téc do cao. Pon vi
diéu khién logic c6 nhiém vu diéu khién tit ca moi hoat dong. N6 khoa tat ca cac
mach Khéc, trir mach giao dong thach anh. Sau vai mili gidy dau tién tat ca da san
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sang hoat dong.

- Dién ap ngudn nudi dat dén gia tri tdi da cua nd va tan sb giao dong tré nén on
dinh. Céc bit cua céc thanh ghi SFR cho biét trang théi cua tat ca cdc mach trong Vi
diéu khién. Toan bo vi diéu khién hoat dong theo chu ky cua chudi xung chinh.

- Thanh ghi bo ¢ém chuong trinh (Program Counter) dugc xda vé 0. Cau lénh tir
dia chi nay duogc gui téi bo giai ma 1énh sau dé duoc thuc thi ngay lap tuc.

- Gia tri trong thanh ghi PC dugc tang 1én 1 va toan bd qua trinh duoc lap lai
vai ... triéu lan trong mot giay.

PO - POT
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Hinh 1.1 Cdu trdc bén trong cia vi diéu khién.

- Memory (bo nhé): 1a ROM/RAM luu trit chuong trinh hay cac két qua trung
gian.

+ Read Only Memory (ROM): Read Only Memory (ROM) la mot loai bd nhd
duoc st dung d& lwu vinh vién cac chuong trinh duoc thuc thi. Kich ¢& cua
chuong trinh ¢6 thé duoc viét phu thudc vao kich ¢& cua bo nhg nay. ROM c6 thé
dugc tich hop trong vi diéu khién hay thém vao nhu 1a mot chip gin bén ngoai,
tdy thudc vao loai vi diéu khién. Ca hai tiy chon c6 mét sé nhugc diém. Néu ROM
duoc thém vao nhu 1a mét chip bén ngoai, cac vi diéu khién 1a ré hon va céc
chuong trinh ¢ thé ton tai 1au hon dang ké. Bong thoi, 1am giam sé luong cac
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chan vao/ra dé vi diéu khién st dung véi muc dich khac. ROM néi thuong la
nhé hon va dat tién hon, nhung c6 thém 14 ghim sin dé két ndi voi méi truong
ngoai vi. Kich thuéc cua diy ROM tir 512B dén 64KB.

+ Random Access Memory (RAM): Random Access Memory (RAM) la mét loai
bd nhd sir dung cho cac dir liéu luu trix tam thoi va két qua trung gian duoc tao ra
va duoc st dung trong qua trinh hoat dong cua bo vi diéu khién. Noi dung cua bd
nhé ndy bi x6a mot khi ngudn cung cap b tat.

- Electrically Erasable Programmable ROM (EEPROM) (hinh 1.2)

EEPROM la mét kiéu dic biét cua bo nhé chi co6 & mot sd loai vi diéu khién. Noi
dung caa nd c6 thé duoc thay ddi trong qua trinh thuc hién chuong trinh (twong tu
nhu RAM), nhung Vvin con luu gitt vinh vién, ngay ca sau khi mat dién
(twong tw nhu ROM). N6 thuong dugc dung dé luu trit cac gia tri duoc tao ra va
duogc sir dung trong qua trinh hoat dong (nhu cac gia tri hiéu chuan, méa, cac gia tri
dé ¢ém, v.v..), ma can phai dwoc luu sau khi nguén cung cip ngat. Mot bat loi
ctia bo nhé ndy 1a qua trinh ghi vao tuong déi cham.

CPU

EEPROM Memory

I

- B dém chuong trinh (PC:Program Counter): Bé dém chuwong trinh chta dia
chi chidén 6 nhé chaa cau Iénh tiép theo s& duoc kich hoat. Sau mdi khi thuc
hién Iénh, gia tri cua bo dém duoc ting 1én 1. Chiic nang cua CPU 13 tién hanh cac
thao tac tinh toan xir ly, dua ra cac tin hiéu dia chi, dix liéu va diéu khién nham
thuc hién mot nhiém vu nao dé do nguoi lap trinh dua ra théng qua cac Iénh
(Instructions).
- CPU-Central Processing Unit(Pon vi xt ly trung tam): Chuc nang cua CPU la
tién hanh cac thao tac tinh toan xu ly, dua ra céc tin hiéu dia chi, dit liéu va diéu
khién nham thuc hién mét nhiém vu nao d6 do nguoi lap trinh dua ra théng qua
cac lénh (Instructions).
+ B¢ gidgi ma Iénh ¢ nhiém vu nhan dang cau 1énh va diéu khién cac mach khac
theo 1énh da giai ma. Viéc giai ma duoc thuc hién nho ¢o tap 1énh “instruction set”.
MB3i ho vi diéu khién thuong co cac tap 1énh khac nhau.
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+ Thanh ghi tich lidy (Accumulator) la mot thanh ghi SFR lién quan mat
thiét v6i hoat dong cua ALU. N6 luu trix tat ca cac dit liéu cho quéa trinh tinh toan
va leu gia tri két qua dé chuan bi cho cac tinh toan tiép theo. Mot trong cac thanh
ghi SFR khac dwoc goi la thanh ghi trang thai (Status Register) cho biét trang
thai cua cac gia tri luu trong thanh ghi tich lay.
+ Arithmetical Logical Unit (ALU): Thuc thi tit ca cac thao tac tinh toan sé hoc va
logic.
- Céc thanh ghi chirc nang dac biét (SFR): Thanh ghi chirc nang dac biét (Special
Function Registers) 1a mot phan cia bo nhd RAM. Muc dich caa ching duoc dinh
truéc bai nha san xuat va khong thé thay ddi duoc. Céc bit cia ching duoc lién két
vat Iy t6i cac mach trong vi diéu khién nhu bo chuyén doi A/D, modul truyen thang
ndi tiép,... Mdi su thay ddi trang thai cua cac bit s& tac dong toi hoat dong cua vi
diéu khlen hoac cac vi mach.
- Cac cong vao/ra (1/0 Ports): Dé vi diéu khién c6 thé hoat dong hitu ich, né can
c6 su két ndi véi cac thiét bi ngoai vi. Mdi vi diéu khién s& c6 mot hoic mot sb
thanh ghi (duoc goi 1a cong) dugc két ndi véi cac chan cua vi diéu khién. Ching c6
thé thay doi chirc nang, chiéu vao/ra theo yéu cau caa ngudi dung.
- Address bus(Bus dia chi): La cac duong tin hiéu song song 1 chiéu néi tir CPU
dén bo nhé, CPU guri gia tri dia chi cua 6 nhd can truy nhap (doc/ghi) trén céc
duong tin hiéu nay. Do rong cua bus dia chi 1a n (1a sé cac duong tin hiéu, véi n co
thé 1a 8, 18, 20, 24, 32 hay 64), khi d6 s6 & nhé ma CPU cd thé dia chi hé duoc s&
la 2"
- Data bus(Bus di liéu): La cac dudng tin hiéu song song 2 chiéu, nhiéu thiét bi
khéc nhau c6 thé duoc ndi vai bus dit liéu, nhung tai mot thoi diém chi c6 1 thiét
bi duy nhét cé thé dugc phép dua dit liéu 1&n bus. Do rong Bus dix lidu 1a m(véi
m c6 thé 1a 4, 8, 16, 32 hay 64), khi d6 s6 bit ma mdi mot chu ky doc/ghi cd thé
truyén trén trén bus 12 m bits.
- Control bus(Bus diéu khién): CPU gui tin hiéu thdng qua bus nay dé diéu khién
moi hoat dong cua hé thdng. Céc tin hiéu diéu khién thuong 1a: doc/ ghi bo nhé,
doc/ ghi cong vaolra, ...
1.1.3. Linh vuc va wng dung.
Vé co ban, vi diéu khién rat don gian. Chdng chi bao gom tdi thiéu mot sé
thanh phan sau:
- Mot bo vi xir Iy toi gian duoc sir dung nhu bo ndo cua hé thong.
- TUy theo cbng nghé ctia mdi hing san xuat, ¢ thé c6 thém bo nhd, cac chan
nhap/xuat tin hiéu, bo dém, bo dinh thai, céc bd chuyén doi tuong tu/sé (A/D), ...
- Tét ca ching duoc dat trong mot vo chip tiéu chuan.
- Mot phin mém don gian c6 thé diéu khién dugc toan bo hoat dong cua vi diéu
khién va c6 thé dé dang cho ngudi sir dung nam bat.
Duya trén nguyén tic co ban trén, rat nhiéu ho vi diéu khién da duoc phat trién va
trng dung mét céch tham lang nhung manh mé& vao moi mat cua doi séng cua con
ngudi. Mot s6 tng dung co ban thanh cong c6 thé ké ra sau day.

11



1.1.4. San pham dan dung.

+ Nha théng minh: Ctra ty dong, khoa sé, tu dong diéu tiét anh sang théng minh
(bat/tit dén theo thoi gian, theo cuong d6 anh sang,...), diéu khién cac thiét bi tur
xa (qua diéu khién, qua tiéng vo tay,...), diéu tiét hoi am, diéu tiét nhiét do, didu tiét
khong khi, gi6. Hé théng vé sinh thdng minh.

+ Céc may moc dan dung: May diéu tiét ¢6 am cho vuon cay,budng ap tring
ga/vit.Bdng hd sb, ddng hd sb co diéu khién theo thoi gian.

+ Céc san pham giai tri: May nghe nhac, m ay choi game, Pau thu ky thuat s, dau
thu set-top-box,...

Trong cac thiét bi y té.

+ May moc thiét bi hd trg: may do nhip tim, may do duong huyét, may do huyét
ap, dién tim do, dién ndo do, ...

+ May cit/mai Kinh.

+ May chup chiéu (city, X-quang,...)

Céc san pham céng nghiép.

+ Diéu khién dong co

+ Do ludng (do dién &p, do dong dién, ap suat, nhiét do,...)

+ Can bang tai, can toa xe, can 0 to,...

+ Diéu khién cac day truyén san xuat cong nghiép

+ Lam bo diéu khién trung tdm cho Robot

Huwéng phét trién.

+ Két hop cac bo vi xir Iy va vi diéu khién trong cac san pham hé théng nhang.

+ St dung tt nhat cac tinh nang cua vi diéu khién: téc do6 ma bo vi diéu khién hd
tro, dung lugng b6 nhd RAM va ROM trén chip,...

+ Tim hiéu duoc kha nang phat trién cac san pham xung quanh.

+ Nghién cau céc bo vi diéu khién 8051 tir cac hdng khéac nhau: 8751, AT89C51,
DS500,...

1.2. Khao sat vi diéu khién Microchip

1.2.1. Cau hinh vi diéu khién P1C 18f4520.
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Data Bus<8>

Table Pointer<21=
4 v
8 8 Data Latch

PORTA

RAQ/ANO
RA1/AN1

RAZ2/AN2/VREF-/CVREF
Data Memory RA3/AN3/VREF+
(39 Kbytes) = RA4/TOCKI/C10UT

RAS/ANA/SS/HLVDIN/C20UT
0SC2/ICLKOPIRAB
OSC1/CLKIBYRAT

Program Counter *12

[

Fi-Level Stack ] b
Address Latch 4 12 4
m Access
Program Memory iq—_smpm FSRO
(1932 Kbytes) Bank
Data Latch

RBS/KBI1/PGM
RBE/KBI2/PGC
RB7/KBI3/PGD

PORTC

RCO/T10SO/T13CKI
RCA/T1081CCP2M
RC2/CCP1/P1A
RC3/SCK/SCL
RCA4/SDI/SDA
RC5/SDO
RCB/TX/CK
RC7/RX/DT

Instruction Bus <16>

instruct State Machine
Decode and [ Contrl Signals
Control

PORTD

RDO/PSPO:RD4/PSP4

RDS/PSPS/P1B

y
BITOP
8

l—1X] RBO/INTO/FLTO/AN12
RB1/INT1/AN10
RB2/INT2/ANB “
3 RB3/ANS/CCP2!
X RB4/KBIO/ANT1

8
RD&/PSP&/P1C
3) Internal RD7/PSPT/P1D
osc1® D—» Oscillator p“:e"”p 8 8
Block L]
0sc2® BJ—>| Oscillator ALU<8>
INTRC Start-up Timer
T108! E_. Oscillator Power-on 8
Reset
8 MHz ﬁ
T10s0 [X—#| Oscillator Higetved PORTE .
e Precision REO/RDIANS
o ingle- Brown-out RE1AWR/ANG
MCLR2 |S|—p Single-Supply 44— Band Gap WWh
Programming FR?;Zl' Reference —P) RE2/CS/AN? "
In-Circuit ail-Safe MCLR/\Vpr/RE3Z!
Voo, Vss E—b lel;;:;;r Clock Monitor P
BOR Data )
HLVD EEPROM TimerQ Timer1 Timer2 Timer3

T t t t 1t 1
v | 20 2 2T 2 |

ADC
10-Bit

Comparator ECCP1 CCP2 MSSP EUSART

Hinh 1.3 So @6 khéi ciia PIC18F4520
1.2.2.  Cau tric cha vi diéu khién P1C 18f4520.
Cac khéi chinh trén PIC 18F4520 bao gom:
« B0 xir ly trung tdm CPU(Central Processing Unit):
- Tén sb lam viéc t6i da 40 MHz, san xuét bang cong nghé nanoWatt.
- Thiét ké theo kién tric Havard, tap lénh RISC.
- St dung k¥ thuat duong éng lénh (Instruction Pipelining).
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- Don vi logic hoc (ALU: Arithmetic Logical Unit).

- Thanh ghi lam viéc (WREG: work register ).

- B nhan bang phan cting (8x8 Multiply), két qua dugc chua trong cip thanh ghi
(PRODH, PRODL).

- Thanh ghi déém chuong trinh (PC: Program Counter) c6 21 bit bao gém thanh
ghi PCL(PC-Low) chtra c&c bit tir 7-0, thanh ghi PCH(PC-High) chtra cac bit tu
15-8, thanh ghi PCU(PC-upper) chira cac bit tir 20-16.

- Thanh ghi con tr6 ngan xép STKPTR (Stack Pointer).

- 31 muc ngan xép (31 level stack).

- Thanh ghi lya chon bang (BSR: Bank Select Register).

- Thanh ghi con tro dix liéu gian tiép FSR (Indirect Data Memory Address
Pointer).

« Bo nhé (Memory):

- B6 nhd chuong trinh (Program Memory) bao géom 32 Kbytes bo nhdé ROM
(Read-only Memory) kiéu Flash.

- B06 nhé dit lieu (Data Memory) bao gom 1536 byte SRAM (Static Random
Access Memory), 256 byte EEPROM.

. B0 phéat xung hé thdng (Oscillator): Ngudn xung tir bén ngoai hoic tir bo phét
xung cua hé thdng s& dugc di qua bo nhan hoic chia tan sé dé lya chon lay tan sé
thich hop dé 1am xung hé théng.

- Ngudn xung chinh duoc dua vao chip qua chan OSC1 va OSC2.

- Ngudn xung phu duoc dua vao chip qua cac chan T10SI, T10SO.

- B0 phét xung noi INTRC tan sb 31 kHz.

- B0 phat xung ndi trén chip tan sé6 8 MHz.

- Watch dog Timer (WDT): WDT la mét bo timer c6 chic nang dic biét. Néu
duoc cho phép WDT s& hoat dong va khi tran s& khai dong lai hé thdng. Thoi
gian khoi dong lai hé théng cd thé lua chon duoc tir 4ms dén 131,072s. WDT sé&
duoc khai tao & dau chuong trinh, trong than chuong trinh s& dwoc -chénl céc 1énh
reset WDT sao cho khi MC thyc hién c4c ddng tuan ty cac Iénh, WDT chua bi
tran. Muc dich chinh caa viéc sir dung WDT Ia tranh cho vi diéu khién vo tinh thuc
hién phai mot vong lap  chét (dead loop) ma khong thoat ra dwoc. Khi d6 do
khong thuc hién duoc cac lénh reset WDT nén MC s tran, tu dong reset lai hé
thdng, thoat khoi tinh trang "bj treo™ trong vong lap chét. Ngoai ra do cé thé
hoat dong trong khi MC -ngul (Sleep Mode) nén WDT con duoc sir dung trong
cac tng dung tiét kiém nang luong.

- B0 nap chuong trinh: Bo nap chuong trinh néi tiép trén chip (Single - Supply In
- Circuit Serial Programming) sé€ giup nap chuong trinh tir mach nap vao bé nhé
ROM qua cac chan PGM, PGC va PGD.

- B¢ Debugger (In-Circuit Debugger): Mach Debugger trén chip s giup nguoi 1ap
trinh kiém soat 16i chuong trinh bang cach cho vi diéu khién hoat dong & ché do
chay tirng 1énh, nhdm Iénh hay toan bo chuong trinh.

. Khéi phat hién tin hiéu reset: Mach phét hién tin hiéu reset c6 kha ning phat
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hién 03 ngudn reset:

- Reset tr chan MCLR.

- Reset khi bat nguon (POR: Power-on Reset).

- Reset khi ngudn yéu (BOR : Brown-out Reset).

- Khédi quan ly 15i bo phat xung (Fail-Safe Clock Monitor): Khéi nay duoc su
dung dé quan Iy an toan bo phat xung hé thong.

- Khbi dinh thoi khoi dong bo phat xung (Oscillator Start-up Timer): Khéi nay su
dung dé tao thoi gian tré cho cho b phét xung 6n dinh.

- Thiét bi ngoai vi (Peripheral): PIC18f4520 dugc tich hop cac thiét bi ngoai Vi
sau:

- B0 phat hién dién ap cao/thip HLVD(High/low-Voltage Detect).

- B0 nhd luu dir liéu khi tat nguon EEPROM.

- 04 bo dém, dinh thoi 16 bit: Timer0, Timerl, Timer2 va Timer3.

- 01 bo so sanh tin hiéu tuong tu (Comparator).

- 02 bo CCP1, CCP2 (Capture, Compare, Pwm : Chup, So sanh, xung Pwm); 01
bd ECCP (Enhanced CCP).

- 01 cong truyén thong ndi tiép d¢ong bo (Master Synchronous Serial Port) c6 thé
hoat dong dugc & ché @6 SPI hoic 12C.

- 01 cdng truyén thdng ndi tiép dong bo/khong dong bo taing EUSART (Enhanced
Universal Synchronous Asynchronous Receiver Transmitter), gilp vi diéu khién
PIC c6 thé giao tiép v&i nhau hoac giao tiép vai cong COM cua may tinh.

- 13 kénh bién ddi tuong tu - s6 (ADC) do phan giai 10 bit.

- Khdi giao tiép vao/ra sb:

Vi diéu khién PIC18F4520 c6 5 cong vao/ra A, B, C, D va E. Mdi cong c6 mot
thanh ghi dém dir liéu twong tng la PORTA, PORTB, PORTC, PORTD va
PORTE, céc thanh ghi nay dugc dinh dia chi theo byte va theo bit.

- PORTA :RAT7 - RAO.

- PORTB : RB7 - RBO.

- PORTC : RC7 - RCO.

- PORTD : RD3 - RDO.

- PORTE : RE3-REO.

1.2.3. Khao sat so' dd chan vi diéu khién PIC 18f4520.

- So dd chan dang PDIP (Lead Plastic Dual In-Line Package) hai hang chan cim
hai bén.

15



MCLR/VPP/RE3
RAO/ANO

RA1/AN1
RA2/AN2/VREF-/CVREF
RA3/AN3/VREF+
RA4/TOCKI/C10UT
RAS5/AN4/SS/HLVDIN/C20UT
REO/RD/ANS
RE1/WR/ANG
RE2/CS/AN7

Voo

Vss

OSC1/CLKI/RA7
OSC2/CLKO/RAB
RCO/T10SO/T13CKI
RG1/T108l/Icep2t)
RC2/CCP1/P1A
RC3/SCK/SCL
RDO/PSPO

RD1/PSP1

—
-]
]
-]
-~ ]|
--—--E
-— []
-—-—E
HE
- ]
_..E
—_—
- ]
-]
-]
-]
- ]
-]
-4—-[

-— [

CO~NOO SN °

[N [ VAT s W N G ST G S e
OO oOo~NOO WK =0

=
NN
<
<t <
W L.
0 ©
- =
Qo
oo

40
39
38
37
36
35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

[ <—— RB7/KBI3/PGD

[ «—— RB6/KBI2/PGC

[] =—— RB5/KBI1/PGM

] =< RB4/KBIO/ANT1
[ < RB3/AN9/CCP2(1)
[ = RB2/INT2/ANS

[ =—— RB1/INT1/AN10
[1 =—— RBO/INTO/FLTO/AN12
[] «——— VDD

[] «—— Vss

] =< RD7/PSP7/P1D
[] <— RD6/PSP6/P1C
] «—= RD5/PSP5/P1B
[] «<— RD4/PSP4

[] =—— RC7/RX/DT

[] <= RCB/TX/CK

[ «— RC5/SDO

] «<—» RC4/SDI/SDA

(] <— RD3/PSP3

[] «——= RD2/PSP2

Hinh 1.4 So do chan PIC 18F4520 dang PDIP

TQFP (Thin Quad Flat Package) bén hang chan dan vo mong

44-pin TQFP =4
< o
-0
v & Ra9
ColRiagxad
ROoDUUUOOOE
EL®waoanono
838388888800
Errrerroree Z
o TT T (o] ™
RC7/RX/DT =—=CI1 O 33 NC
RD4/PSP4 ~—=0CI 2 32 =—= RCO/T10SO/T13CKI
RDS/PSPS/P1B <=1 3 313 «— OSC2/CLKO/RAG
RD&/PSPE/P1C =104 302 =—= OSC1/CLKIRAT
RD7/PSP7/P1D =—=CIL]5 PIC18F4420 gg% .- xss
Vss —=CIOs -— Voo __
Voo —=CI 7 PIC18F4520 27T =—= RE2/CS/IAN7
RBO/INTO/FLTO/AN12 <+ 18 2600 =—= RE1/WR/ANG
RB1/INT1/AN10 =TT 9 2500 == REO/RD/ANS
RB2/INT2/ANS =—=CIMO 10 24T =—= RAS5/AN4/SS/HLVDIN/C20UT
RBIANG/ICCP2) =11 | o o o2 == RA4/TOCKIIC10UT
rrrrrrrr o 04 0
VorZoaMS s b+
— WwZzZWwu
“ezPilr<sey
55§§§°22§
Dooo §mmz
LESNE  £S
A8 onolo 58
xEE|s §§

‘ Hinh 1.5 So d6 chan PIC 18F4520 dang TQFP ,
So @6 chan dang QFN (Quad Flat No-lead) bon hang chan dan dudi de
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<3
LSOP
o & gigs
OolP8aRxa83
i BB RRlPRd L
44-pin QFN SRS TN=SAN=S
QLUOOUOOLOVOOQ
rerorcrxroc oo
L] ‘:rmw‘—omg r\:%m;;
o o
RC7TRXDT =—efq 7O 33| «<—= OSC2/CLKO/RAG
RD4/PSP4 =) 2 32] =— OSC1/CLKIRA7
RDS/PSPS/P1B +—| 3 31| +— Vss
RDB/PSPE/P1C <— | 4 30| =— Vss
RD?IPSP?H:SQ -—]5 PIC18F4420 gg: -— xgg
— |6 — —
voo —=})7  PIC18F4520 57| -— Re2CS/ANT
VoD —=| 8 26| == RE1/WR/AN6
RBO/INTO/FLTO/AN12 ~—s] g 25] = REO/RD/ANS
RB1/INTI/ANI0 == | 10 24] == RAS5/AN4/SS/HLVDIN/CZOUT
RB2/INTZ/ANS =—s f 11 23] =—+ RA4/TOCKI/C10UT
Spzoorsoooy
- O~ oMo r— L o+
X2E500WZZ R
G SLL£5F3553E
o 8= NSO g g %
= mpmo0o>gf é w S
s BgegsTehz
2 i i
2 Peac)s 93
=3
© 5]

Hinh 1.6 So d6 chan PIC 18F4520 dang QFN

. Pin Number Pin .
Pin Name T Description
PDIP | QFN | TQFP | 'YP€
MCII_\/IRC/:YEP/ RE3 1 18 18 Master Clear (input) or programming voltage (input).
I Master Clear (Reset) input. This pin is an active-low
Reset to the device.
Vpp . .
RE3 =] Programming voltage input.
| Digital input.
OSCL/CLKIIRAT 13 32 30 I |oscillator crystal or external clock input.
0scC1 . - .
Oscillator crystal input or external clock source input.
| ST buffer when configured in RC mode; analog
CLKI otherwise.
External clock source input. Always associated with
/O pin function OSC1. (See related OSC1/CLKI,
RA7 0OSC2/CLKO pins.)
General purpose 1/O pin.
OSC2/CLKO/RA6 14 33 31
0SC2 0 .
Oscillator crystal or clock output.
CLKO (0] Oscillator crystal output. Connects to crystal or
resonator in Crystal Oscillator mode. In RC mode,
OSC2 pin outputs CLKO which has 1/4 the frequency
RA6 I/0 of OSC1 and denotes the instruction cycle rate.
General purpose 1/O pin.
. Pin Number Pin o
Pin Name T Description
pDIP | QFN | TQFP | TYPE
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PORTA is a bidirectional 1/0 port.

RAO/ANO 2 19 19

RAO 1/0 Digital I/0.

ANO | Analog input 0.
RA1/AN1 3 20 20

RA1 1/0 Digital I/O.

AN1 | Analog input 1.
RA2/AN2/VREF-/CVREF 4 21 21

RA2 1/0 Digital I/0.

AN2 | Analog input 2.

\/REF- | A/D reference voltage (low) input.

CVREF 0 Comparator reference voltage output.
RA3/AN3/VREF+ 5 22 22

RA3 1/0 Digital I/0.

AN3 [ Analog input 3.

VREF+ | A/D reference voltage (high) input.
RA4/TOCKI/C10OUT 6 23 23

RA4 1/0 Digital I/O.

TOCKI | Timer0 external clock input.

ClouT 0 Comparator 1 output.
RA5/AN4/SS/HLVDIN/ 7 24 24
C20UT

RA5 1/0 Digital I/O.

AN4 | Analog input 4.

SS | SPI slave select input.

HLVDIN | High/Low-Voltage Detect input.

C20UT 0 Comparator 2 output.
RA6 See the OSC2/CLKO/RA6 pin.
RA7 See the OSC1/CLKI/RAY pin.

i Pin Number Pin e
Pin Name Description

PDIP | QFN | TQFP | TYPE

PORTB is a bidirectional 1/0 port. PORTB can be
software programmed for internal weak pull-ups on all

inputs.
RBO/INTO/FLTO/AN12 33 9 8 o
RBO Digital I/O.
INTO External interrupt O.
FLTO PWM Fault input for Enhanced CCP1.
AN12 /0111 Analog input 12.
34 10 9
RB1/INT1/AN10
RB1 110
INT1 | Digital I/0.
AN10 | External interrupt 1. Analog input 10.
35 11 10
RB2/INT2/AN8
RB2 110 Digital I/0.
INT2 | External interrupt 2.
ANS | Analog input 8.
36 12 11
RB3/AN9/CCP2
RB3 Digital I/0.
ANO I/O1 |  Analoginput 9.
Cccp2® 110 Capture 2 input/Compare 2 output/PWM2 output.
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37 14 14
RB4/KBIO/AN11
RB4 110 Digital I/O.
KBIO | Interrupt-on-change pin.
AN11 | Analog input 11.
38 15 15
RB5/KBI1/PGM
RB5
KBI1 /1O '| Digital I/0O. Interrupt-on-change pin.
PGM 1/0 Low-Voltage ICSP™ Programming enable pin.
RB6/KBI2/PGC 39 16 16
RBo /10|
KBI2 L
PGC /O Digital I/0. .
Interrupt-on-change pin.
In-Circuit Debugger and ICSP programming clock pin.
RB7/KBI3/PGD 40 17 17
Ro7 /O '|
KBI3 L
PGD /O Digital I/0. .
Interrupt-on-change pin.
In-Circuit Debugger and ICSP programming data pin.
. Pin Number Pin .
Pin Name T Description
PDIP | QFN [TQFP | 'YP€
PORTC is a bidirectional I/O port.
RCO/T10SO/T13CKI 15 34 32
RCO 1/0 Digital I/0.
T10SO 0 Timerl oscillator output.
T13CKI | Timer1/Timer3 external clock input.
RC1/T10SI/CCP2 16 35 35
RC1 1/0 Digital I/0.
T10SI | Timerl oscillator input.
CCP2® 1/0 Capture 2 input/Compare 2 output/PWM2 output.
RC2/CCP1/P1A 17 36 36
RC2 1/0 Digital 1/0.
CCP1 1/0 Capture 1 input/Compare 1 output/PWM1 output.
P1A 0] Enhanced CCP1 output.
RC3/SCK/SCL 18 37 37
RC3 1/0 Digital I/0.
SCK 1/0
Synchronous serial clock input/output for SPI mode.
SCL 1/0 Synchronous serial clock input/output for I>°C™ mode.
RC4/SDI/SDA 23 42 42
RC4 1/0 Digital I/0.
SDI | SPI data in.
SDA 1/0 12C data I/O.
RC5/SDO 24 43 43
RC5 1/0 Digital I/0.
SDO O SPI data out.
RC6/TX/CK 25 44 44
RC6 1/0 Digital I/0.
TX 0 EUSART asynchronous transmit.
CK 1/0 EUSART synchronous clock (see related RX/DT).
RC7/RX/DT 26 1 1
RC7 1/0 Digital I/0.
RX | EUSART asynchronous receive.
DT 1/0 EUSART synchronous data (see related TX/CK).
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Pin Number

Pin

Pin Name T Description
PDIP | QFN | TQFP | 'YP€
PORTD is a bidirectional I/O port or a Parallel Slave Port
(PSP) for interfacing to a microprocessor port. These
pins have TTL input buffers when PSP module is
enabled.
RDO/PSPO 19 38 38
RDO 1/0 Digital I/0.
PSPO 1/0 Parallel Slave Port data.
RD1/PSP1 20 39 39
RD1 110 Digital I/O.
PSP1 1/0 Parallel Slave Port data.
RD2/PSP2 21 40 40
RD2 1/0 Digital I/0.
PSP2 1/0 Parallel Slave Port data.
RD3/PSP3 22 41 41
RD3 1/0 Digital I/0.
PSP3 1/0 Parallel Slave Port data.
RD4/PSP4 27 2 2
RD4 110 Digital I/O.
PSP4 1/0 Parallel Slave Port data.
RD5/PSP5/P1B 28 3 3
RD5 110 Digital I/O.
PSP5 1/0 Parallel Slave Port data.
P1B 0 Enhanced CCP1 output.
RD6/PSP6/P1C 29 4 4
RD6 1/0 Digital I/0.
PSP6 /0 Parallel Slave Port data.
P1C 0 Enhanced CCP1 output.
RD7/PSP7/P1D 30 5 5
RD7 110 Digital I/O.
PSP7 /0 Parallel Slave Port data.
P1D 0 Enhanced CCP1 output.
. Pin Number Pin L
Pin Name T Description
PDIP | QFN | TQFP | 'YP®
PORTE is a bidirectional 1/0 port.
REO/RD/AN5 8 25 | 25
SEO o | Digital O.
| Read control for Parallel Slave Port (see also WR and
CS pins).
ANS | Analog input 5.
9 26 26
RE1/WR/ANG6
RE1 WR 110 Digital I/0.
| Write control for Parallel Slave Port (see CS and RD
AN6 pins).
| Analog input 6.
10 27 27
110 Digital I/0.
RE2/CS/AN7 RE2 CS I Chip Select control for Parallel Slave Port (see related
RD and WR).
AN7 | Analog input 7.
RE3 — — — — |See MCLR/VPP/RES pin.
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