LOI MO PAU

Trong cic nghién ctru khoa hoc , trong céng nghiép va doi sdng hang
ngay viéc do nhiét do 1a diéu rat can thiét. Tuy nhién, dé do dugc tri s6 chinh
xé4c ctia nhiét do lai 12 van dé khong don gian.Ngay nay v&i su phat trién cta
cong nghé thong tin, cong nghé ban dan, su ra doi cia cac cam bién, vi diéu
khién da tao diéu kién thuan loi cho viéc do nhiét d6 mdt cach chinh xac hon |
trén co sé d6 em xin trinh bay dé tai: “Nghién ciru thiét ké mach do nhiét
do dung LM3S5 va giri tin hiéu nhiét d¢ 1én internet”

Noi dung ban dd an gém 3 chuong:
Chuong 1: Téng quan vé do nhiét dd va cam bién do nhiét do
Chuong 2: Thiét ké mach do nhiét o
Chuong 3: Gui tin hiéu do 1én internet
Em xin chan thanh cam on Th.s Tran Thi Phuong Thao d3 hudng din em
trong sudt qua trinh xay dung va hoan thanh ban do an nay!
Do thoi gian thuc hién ngan va kién thic ban than con han ché do vay do an
khéng tranh khoi nhimg thiéu s6t.Em rat mong nhan duoc sy dong gop cua

cac thay co.

Hai phong ngay 25 thang 11 nam 2012

Sinh vién

Nguyén Vin Hiép



CHUONG 1.

TONG QUAN VE PO NHIET PQ VA CAM BIEN
PO NHIET PO

1.1.TONG QUAN VE HE THONG PO LUONG
1.1.1.Giéi thiéu

Pé thuc hién phép do ciia mot dai luong nao do thi tuy thudc vao dac
tinh cua dai lugng can do,diéu kién do,cling nhu do chinh xac theo yéu cau
ctia mot phép do ma ta co thé thuc hién do bang nhiéu cach khac nhau trén co
so cua cac hé théng do ludong khac nhau.

So d6 khdi ciia mot hé théng do luong tong quat

2 Mach

Hinh 1.1.So d6 khéi tong quat

A 4

Chi thi

-Khéi chuyén d6i: 1am nhiém vu nhén truc tiép cac dai lugng vat ly dac
trung cho ddi twong can do bién doi cac dai luong thanh cac dai luong vat 1y
théng nhat(dong dién hay dién ap) dé thuan loi cho viéc tinh toan.

-Mach do: ¢6 nhiém vy tinh toan bién d6i tin hiéu nhan dugc tir bd
chuyén d6i sao cho phu hop véi yéu cau thé hién két qua do ctia bo chi thi.

-Khoi chi thi:lam nhiém vy bién doi tin hi¢u dién nhan dugc tir mach
do dé thé hién két qua do.

Hé théng do luong sd
Hé théng do luong sd dugce ap dung dé thuc hién dé tai nay vi co cic uu
diém:céc tin hiéu tvong tu qua bién d6i thanh cac tin hiéu sé c6 cac xung rd
rang & trang thai 0,1 s& gidi han dugc nhiéu mirc tin hiéu giy sai s6 .Mt
khac ,hé thdng nay twong thich voi dit lidu cuia may tinh,qua giao tiép voi may

tinh tng dung rong rai trong k¥ thuat.
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Hinh 1.2. So d6 khéi cua hé théng do luong sb
1.1.2.Nguyén ly hoat dong

Poi tuong can do 1a dai luong vat 1y,dua vao cac dac tinh ctia ddi tuong
can do ma ta chon mot loai cam bién pht hop dé bién doi théng sb dai luong
vat ly can do thanh dai luong dién ,dua vao mach ché bién tin hiéu(gém:bé
cam bién,hé thong khuéch dai,xu 1y tin hiéu).

Bo chuyén doi tin hiéu sang s6 ADC(Analog Digital Converter) lam
nhiém vy chuyén doi tin hiéu twong ty sang tin hiéu s6 va két ndi véi vi xu 1y.

Bo vi xtt Iy ¢6 nhiém vu thuc hién nhimg phép tinh va xuit ra nhiing
1€nh trén co s& trinh ty nhiing 1énh chép hanh da thuc hién trudc do.

B don kénh twong tu (multiplexers) va b chuyén ADC duoc dung
chung tat ca cac kénh . Dir lidu nhap vao vi xir 1y s& ¢o tin hiéu chon ding
kénh can xir Iy dé dua vao bd chuyén doi ADC va doc dung gia tri dic trung
ctia nd qua tinh toan dé co két qua cia dai luong can do.
1.2.TONG QUAN VE PO NHIET PO
1.2.1.Khai niém chung

Trong nghién ctru khoa hoc, trong san xuét ciing nhu trong doi sng sinh
hoat héng ngay, luén luén can xac dinh nhiét d6 ctia moi truong hay ctia mot
vét nao d6. Vi vay viéc do nhiét d6 di tro thanh mot viée lam vo cung can

thiét. Po nhiét d6 1a mot trong nhitng phuong thirc do luong khong dién.



Nhiét do can do c6 thé rat thip (mét vai d6 Kelvin), ciing c6 thé rat cao (vai
ngan, vai chuc ngan do Kelvin). B¢ chinh xac ctia nhiét o cé khi can t&i mot
vai phﬁn ngan d0, nhung c6 khi vai chuc d6 cling co thé chép nhan duoc. Viéc
do nhiét 36 duoc tién hanh nho céc dung cu hd tro chuyén biét nhu cip nhiét
dién, nhiét dién trd, diode va transistor, IC cam bién nhiét dd, cam bién thach
anh ... Tuy theo khoang nhiét do can do va sai s6 cho phép ma ngudi ta lua

chon céc loai cam bién va phuong phéap do cho phu hop.
1.2.2.Cac phwong phap do nhiét do

Tuy theo nhiét do do c6 thé dung cac phuong phap khic nhau. Thong
thuong nhi¢t d§ do dugc chia thanh ba dai: Nhiét o thép, nhiét do trung binh,
nhiét do cao. O nhiét d6 trung binh va thap phuong phap do 1a phuong phap
tiép xtic nghia 1a cac cam bién duoc dat truc tiép & ngay méi trudng can do.
Pb6i v6i nhiét do cao do bang phuong phap khong tiép xtc, dung cu dit &
ngoai moi truong do.
a)Po nhiét dd bang phwong phap tiép xiic

Phuong phap do nhiét o trong cong nghiép thuong 1a cac nhiét ké tiép
xtc. C6 hai loai 13: nhiét ké nhiét dién tré va nhiét ké nhiét ngau. Céu tao cla
nhiét ké nhiét dién trd va cdp nhiét ngiu ciing nhu cach lap ghép chiing phai
dam bao tinh chat trao doi nhiét tot gitta chuyén ddi voi moi truong do. Dbi
vo1 moi truong khi hodac nudc, chuyén ddi duoce dat theo hudng nguoc lai voi
dong chay. Véi vat ran khi dit nhiét ké sat vao vat, nhiét lugng sé truyén tu
vat sang chuyén ddi va sé gay ton hao nhiét, nhat 1a véi vat dan nhiét kém. Do
vay dién tich tiép xtic giira vat do va nhiét ké cang 16n cang tot. Khi do nhiét
d6 ctia cac chét hat (cat, dat...), can phai cim sdu nhiét ké vao moi trudng can

do va thuong dung nhiét ké nhiét dién tré c6 cap ndi ra ngoai.



b)Po nhiét d$ cao bang phwong phap tiép xiic

O moi trudng nhiét do cao tir 1600°C trd 18n, cac cip nhiét ngau khong
chiu duogc lau dai, vi vay dé do nhiét do & cac moi truong do nguoi ta dua trén

hién tugng qua trinh qua d6 d6t nong cap nhiét :

0=f(t)=AT(L—e"")
(1.1)

Trong 6 : 6- 1 luong ting nhiét d6 ctia dau nong trong thoi gian t
AT - hi€u nhiét d6 cua moi truong do va cdp nhiét
7 - hang s6 thoi gian ciia cip nhiét ngau

Duya trén quan h¢ nay c6 thé xac dinh duoc nhiét do cua d6i tuong do
ma khong can nhiét d6 dau lam viéc cia cap nhiét ngau phai dat dén nhiét do
ay. Nhang nhiét ngiu vao méi trudong can do trong khoang (0,4 — 0,6)s, ta s&
dugc phan dau cua dic tinh qua trinh qua do cua nhiét ngau va theo d6 tinh
duoc nhiét 46 ctia moi trudong. Néu nhiét d6 dau cong tac cia cip nhiét ngau
trong thoi gian nhing vao moi truong can do dat nhiét d6 vao khoang mot
nua nhiét d0 moéi truong thi nhiét do tinh dugc co sai ) khong qué hai lan sai
s6 ctia nhiét ké nhiét nhau do truc tiép. Phuong phap nay dung dé do nhiét o
ctia thép ndu chay.
c¢)Po nhiét 36 bang phwong phap khong tiép xic

Day la phuong phap dua trén dinh luat birc xa cta vat den tuyét ddi, tuc
la vat hép thu nang luong theo moi hudng véi kha nang lon nhét. Birc xa nhiét
ctia moi vat thé dic trung bang mat do pho E, nghia 13 s6 nang luong birc xa
trong mdt don vi thoi gian véi mot don vi dién tich cua vat xdy ra trén mot
don vi cia do dai song. Quan hé gitra mat do phé birc xa cua vat den tuyét ddi
v6i nhiét d6 va do dai song duogc biéu dién bang cong thire :

Eg — C]_ZjS (eCZ/(lT) _1)71 (1'2)



Trong do6 : C,, C, — hﬁng s6, A- do dai song, T — nhiét do tuyét ddi.

C,=37,03.10™"" Jm?/s; C,=1,432.10 m.do.
d) Khoang nhiét d¢ do

- Khoang nhiét do do bang phuong phap tiép xuc va dung cip nhiét dién
1 tir 200°C dén 1000°C,dd chinh xé4c c6 thé dat t6i +/-1% -> 0.1%.

- Khoang nhiét do do bang phuong phap tiép xtc va dung cip nhiét dién

(cap nhiét ngdu) 1a tir —270°C dén 2500°C véi do chinh xac c6 thé dat ti +/-

1% -> 0.1%.

- Khoang nhiét d¢ do bang phuong phap tiép xuc va ding cac cam bién tiép
giap P-N (diode, transistor, IC) 1 tir —200°C dén 200°C,sai s dén +/-0.1%.

- Cac phuong phip do khong tiép xuc nhu bic xa,quang phd... c6

khoang do tir 1000°C dén vai chuc ngan d6 C véi sai s6 +/-1% -> 10%.

Thang do nhiét d6 gém: thang do Celcius(°C), thang do Kelvin (°K),

thang do Fahrenheit (°F), thang do Rankin (°R).
T(°C) = T(°K) - 273.15
TCF) =T(CR) - 459.67
T(°C) = [ T(°F) -32 1*5/9
T(C°F) = T(°C)*9/5 +32

Bangl.1.Su lién hé gitra cac thang do & nhirng nhiét d§ quan trong:

Kelvin(°K) Celcius(°C) Rankin(°R) Fahrenheit(°F)
0 -273.15 0 -459.67
273.15 0 491.67 32
273.16 0.01 491.69 32.018
373.15 100 671.67 212

1.2.3.Qua trinh do nhiét do

Ta c6 thé chia qua trinh do nhiét d6 ra lam ba khau chinh:

a)Khau chuyén ddi




Khau chuyén d6i nhiét d6 thuong dua vao nhitng bién doi mang tinh dic
trung cua vat liéu khi chiu sy tdc dong cua nhi¢t d§. Co6 cac tinh chat dic
trung sau day:

- Su bién d6i dién tro.

- Strc di¢n dong sinh ra do sy chénh 1é€ch nhiét d ¢ cac mbi ndi cua cac
kim loai khac nhau.

- Su bién ddi thé tich, 4p suét.

- Su thay doi cuong do birc xa cua vat thé khi bi dot nong.

Péi voi chuyén doi nhiét dién, nguoi ta thudng dya vao hai tinh chat dau tién
dé ché tao ra cac cdp nhiét dién (Thermocouple), nhiét dién tré kim loai hay
ban dan, cic cam bién nhiét do dudi dang céc linh kién ban dan nhu: diode,
transistor, cac IC chuyén dung.

b)Khau xir ly

Cac thong s6 vé dién sau khi dugc chuyén doi tir nhiét d6 s& dugc xt 1y trude
khi qua dén phan chi thi. Cac bo phan & khau xir Iy gdm c6: phan hiéu chinh,
khuéch dai, bién d6i ADC (Analog-Digital-Converter)... Ngoai ra con c6 thé
c6 cac mach dién bo sung nhu: mach bu sai s6, mach phdi hop tong tré. .
¢)Khéu chi thi

Khau chi thi truéc day thuong st dung cc co cdu co dién, & d6 két qua
do duoc thé hién bang goc quay hodc sy di chuyén thang cta kim chi thi.
Ngay nay, v6i sy phat trién ciia cong nghé dién tir, ddsan xuat nhiéu loai IC
giai ma, IC s6 chuyén dung trong bién d6i ADC, vi vy cho phép ta st dung
khau chi thi s6 d& dang nhu dung LED 7 doan hodc man hinh tinh thé 1dong
LCD. O d6, két qua do dugc thé hién bang cac con sb trong hé thap phan.
1.3.CAC LOAI CAM BIEN PO NHIET PQ
1.3.1.Nhiét dién tro

Nhiét dién tré thuong dung dé do nhiét d6 cua hoi nuée, khi than trong cac

duodng dng, cac 16 phan tng hoa hoc, cac ndi hoi, khong khi trong phong . ..



Nguyén 1y 1am viéc cta thiét bi nay 1a dya vao su thay déi dién tré theo
nhiét do ctia cac vat dan dién, tic 1a dién tré 12 mot ham theo nhiét do: R =
f(T). Cudn day dién tro thudng nam trong dng bao vé, tiry theo cong dung ma
v6 ngoai c¢6 thé lam bang thuy tinh, kim loai hodc gbm.

Pbi véi hau hét cac vat liéu dan dién thi gia tri dién tro R tuy thudc vao
nhiét d0 T theo mot ham téng quat sau:

R(T) = Ro.F(T —To) (1.3)

Vi : Ro :dién tré ¢ nhiét do To

F : ham phu thudc vao dac tinh cua vat li¢u

F=1khiT=To
-Dbi véi dién tro kim loai
R(T) =Ro(1+AT +BT? + CT? (1.4)
T : tinh bang °C
To=0°C
-Déi voi nhiét dién trd bﬁng oxyt ban dan :
R(T) = Ro.exp[ B(1/T —-1/T0)] (1.5)
T : nhiét d6 tuyét dbi (°K)
To =273.15°K

Nhiing hé s6 trong cong thirc tinh dién trd R thudng dugc biét trudc mot cach
chinh xac nho sy do nhiing nhiét 4o da biét.
a)Nhiét dién tré kim loai

Pbi voi nhiét dién tro kim loai thi viéc ché tao né thich hop hon ca 1a
str dung cac kim loai nguyén chat nhu: platin, ddng, niken. Dé ting d6 nhay
cam nén su dung cac kim loai c6 h¢ s6 nhiét dién trd cang l6n cang tdt. Tuy
nhién tuy thudc vao khoang nhi¢t d can kiém tra ma ta c6 thé su dung nhiét
dién tr¢ loai nay hay khac. Cu thé: nhiét dién tré ché tao tir day dan bﬁng
déng thuong lam viéc trong khoang nhiét dg tu -50%:+150°C véi hé sb nhiét

dién tr& 0=4,27.10°°; Nhiét dién tro tir ddy dan platin manh lam viéc trong



khoang nhiét d6 -190%+ +650°C véi 0.=3,968.10° LL} Nhung khi lam viée
C
nge“'m han, cling nhu khi dat dién trd nhi¢t trong chan khong hoac khi trung

tinh thi nhiét d6 lam viéc 16n nhit caa nd co6 thé con cao hon.

CAu trac cta nhiét dién tré kim loai bao gém: day dan manh kép d6i
quan trén khung cach dién tao thanh phan tir nhay cam, né dugc dit trong
chiéc vo dic biét co cac cuc dua ra. Gia tri dién tré nhiét duoc ché tao tir
10-+-1009.

Po6i voi nhiét dién tré kim loai thi quan hé gitra di¢n tré vo1 nhiét do co
dang sau:

R(6) = Ro(1+a.0+B.0°+y.0°+..) (1.6)

Trong d6 : Rg -dién trd day din Gng véi nhiét d6 ban dau 0°C.

Ry -dién tré diy dan ung vé6i nhiét do 6.
0 -nhiét do [°C]
o,f,y -cac hé s6 nhiét dién trd = const. [OL}
C
bé théy rd hon nira vé ban chat cua nhiét dién tré kim loai, chaing ta c6
thé xem qua di¢n tro suét cta n6 dugce tinh theo cong thirc :

p=—1 (L.7)

n_.eMd

Trong d6: n. -sd dién tir tu do trong mdt don vi thé tich.

e -dién tich cua dién tu tu do.



i -tinh linh hoat cta dién tur, dugc dac trung bdi toc do cia nd trong
truong c6 cuong do 1von/cm.
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Hinhl1.3. DPac tinh nhiét (a) va dac tinh von_ampe
ctua nhiét dién tr¢ kim loai (b).

Céac kim loai dung 1am dién tro nhiét thuong co dién trd suit nho p ~
10™ +10® Q/cm, va c6 méat do dién tir 16n (khong phu thudc vao nhiét do).
Khi nhiét d6 ting p phu thudc vao sy dao dong ctia mang tinh thé kim loai,
tirc 1a n6 dugc xac dinh bdi tinh linh hoat cia cac dién tir. Nhu vay khi ¢6 su
thay d6i nhiét do thi cling lam cho tinh linh hoat cta cac dién tir thay ddi theo.
Tuy nhién tinh linh hoat ctua cac dién tir con phu thudc vao mat do tap chat
trong kim loai. Cu thé dién tro suat cia kim loai nguyén chét c6 thé xac dinh
theo dang: p = po + p(0), trong d6 pg khong phu thudc vao nhiét do; con p(0)
12 mot ham phu thudc khong c¢d dinh: Gng véi nhiét do trong khoang nao do
thi n6 1a tuyén tinh p(0) = K.0, nhung tung voi nhiét do rat thip (= 0°C) thi
quan h¢ d6 1a ham bac ndm cta nhiét d. Trén hinh 1.3.a biéu dién mdi quan
hé gitra dién tr¢ va nhiét do, hinh 1.3.b 1a dang dac tinh von-ampe ctia nhiét

dién tré kim loai.
Do nhay cam cua nhiét dién trd duge xac dinh theo biéu thuc:

_dR AR

=~ 1.5
do A6 (15)

Trong d6: AR -su thay ddi dién trd khi co su thay ddi nhiét do AO. Viée

st dung nhiét dién tré kim loai dé do nhiét do cao rét tin cay, dam bao dg
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chinh x4c cao dén 0,001°C va sai s6 do khong qua 0,5 dén 1%; Tuy nhién khi
d6 dong tai qua né c6 gia tri khong 16n 1lam. Néu nhu c6 dong dién 16n ludn
chay qua nhiét dién trd, thi su qué nhiét cua n6 sé 16n hon rat nhiéu so vai
moi trudong xung quanh. Khi d6 d§ qua nhiét xac 1ap s€ duogc xdc dinh boi
diéu kién truyén nhiét trén bé mit cia nhiét dién trd (téc do chuyén dong cua
moi trudng can kiém tra so voi nhiét dién trd, va ty trong ciia moi trudng do).
Hién tuong nay duoc st dung dé do téc do thong luong (dong chay) cua chat
long va khi, cling nhu dé do ty trong cua khi.... Bén canh wu diém trén thi ban

than nhiét dién tré kim loai c6 nhirng nhugc diém sau:

Thir nhat no 1a khau phi chu ky dugc mé ta bang phuong trinh vi phan
bac nhat don gian
(TP+1)R(t) = KAt) (1.6)
Trong d6 hang s6 thoi gian T clia nd co gia tri tir vai gidy dén vai trim
gidy. K chinh 1a do nhay S.
Tht hai rat co ban d6 1a kich thudc ctia nhiét dién tré kim loai 16n nén
han ché viéc sir dung né dé do nhiét d6 & noi hep.

Mot s6 nhiét dién tro kim loai thong dung:

-Nhiét dién tr& Platin: Nhiét dién tro Platin thuong duoc ché tao dudi
dang day quan dudng kinh (0.05 -> 0.1)mm, do nhiét do tir —200°C -> 1000°C
v6i d6 chinh xé4c tuong dbi cao,ngay ca trong nhimg diéu kién moi trudng dé
oxy héa (o = 3,9.10°%°C).

Tuy nhién, ¢ nhi¢t do xép xi 1000°C hodc cao hon, Platin thuong kém
bén va chi thi nhiét mat chinh xac.

-Nhiét dién tro Nickel:

C6 wu diém 1a d6 nhay nhiét rat cao (6,66.10°/°C) tir 0°C dén 100°C, dién tro
sudt 1a 1,617.10® (con cua Platin 1a 1,385.10°®). Nickel chéng lai su oxy hoa,
thudng dugc dung ¢ nhiét d6 nhé hon 250°C.

11



-Nhiét dién trd dong:

Puoc sir dung vi dac tuyén rat tuyén tinh cua su thay ddi dién trd theo nhiét.
Tuy nhién vi phan tng hda hoc nén khong cho phép st dung & nhiét do 16n
hon 1800C, va vi dién trd suét bé nén khi dung, dé dam bao c6 gia tr1 dién tro
nhat dinh, chiéu dai day phai 16n gay nén mot su cong kénh bt tién.

-Nhiét dién tr& Tungsténe:

Co6 dd nhay nhiét cua di¢n trd 16n hon cua Platin trong truong hop nhi¢t do
cao va no thuong dugc st dung & nhié€t do cao hon Platin vd1 mot do tuyén
tinh hon Platin. Tungsténe c6 thé dugc cdu tao dudi dang nhiing soi rit manh
cho phép thuc hén dién tr¢ cd gia tri cao, nhu vay vdi giad tri dién tré cho
trudc, chiéu dai day sé giam thiéu.

b)Nhiét dién tré ban din (Thermistor)

Nhiét dién tro duoc ché tao tir vat liéu ban dan duoc goi la termistor;
Chung dugc st dung rong rai trong cac hé thong ty dong kiém tra va diéu
khién. Termistor dugc ché tao tir hop kim cua dong - mang gan hoic ¢d ban -
ming gan dudi dang thoi, dia tron hodc hinh cau. Loai ndy hoan toan trai
nguoc voi nhi¢t dién tro kim loai: khi nhiét d§ tang thi dién tr¢ cia nd lai

giam theo quy luat:

2,2
R(6) = Ro.e™™ = Ro(1- af+ * 29 - (1.7)

Trong d6 hé s6 nhiét dién tr& cua termistor thuong co gia tri

a = (0,03 +0,06). [L}
0
C

Pién trg suat ciia termistor dugc tinh theo cong thirc:
p=Ae?’ (1.8)

Trong d6: A -hang s6 phu thudc kich thudc cua termistor
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B -hang s6 phu thudc tap chét trong chét ban dan

a) R (el , b) Ua

1200 003 > 602 > 001

1000

800 Bo1
600 002
400

003
200 0 I
0of 20 40 0°C

Hinh 1.4. Bac tinh nhiét (a) va dac tinh von ampe(b)

Ciing nhu dién tr¢ nhiét kim loai, termistor cling c6 hai dac tinh: Pac
tinh nhiét 1a quan hé gitra dién tr¢ ctua termistor véi nhiét do (hinh 1.2.a) va
dac tinh von - ampe 1a quan hé gitra di¢n ap dat trén termistor voi dong dién
chay qua n6 ung véi nhiét d6 nao d6 0 (hinh 1.2.b). Chung ta thay rang dic
tinh von - ampe cua termistor c6 gia tri cuc dai cia U tmg vai 1; nao do, 1a do
khi tang dong 16m hon I; thi nd s€ nung noéng termistor va lam cho gia tri dién
tré ciia nd giam xuéng. Cac loai termistor thuong duoc ché tao tr vai chuc Q
dén vai chuc KQ. Termistor c¢6 dién trd 16n cho phép dit nd ¢ vi tri can kiém
tra kha xa so v6i noi b6 tri hé théng do luong. Chung c6 thé 1am viéce trong
khoang nhiét d¢ tir —60°C dén +180°C, va cho phép do nhiét d6 voi do chinh
xé&c 0,0005°C. Pé sir dung termistor & nhiét d§ 16n hon, hoac nhé hon khoang
nhiét do lam vi¢c binh thuong thi nguoi ta phai st dung dén cac to hop chét
ban dan khac. So véi dién tré nhiét kim loai thi termistor co kich thudc va
trong lugng nho hon, do d6 cho phép chiing ta dit nd & nhitng noi chat hep dé

kiém tra nhiét d§ cua doi tuwgng nao do.
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1.3.2.Po nhiét dd bang cip nhiét dién (Thermocouple)

c )
@,

tg tg
A B ze ®:
A B

1

Hinh 1.5. So d4 cap nhiét ngau va so db ndi cip nhiét ngiu

B cam bién cap nhi¢t ngﬁu la mot mach co tur hai hay nhiéu thanh dan
dién gom hai day dan A va B. Chd ndi gitta hai thanh kim loai nay dugc han
v6i nhau. Néu nhiét do cac mdi han t va to khac nhau thi trong mach khép kin
c6 mot dong dién chay qua. Chiéu ctia dong nhiét dién nay phu thudc vao
nhiét d6 tuong tng ctia mbi han, nghia 1a t > tothi dong dién chay theo hudng
nguoc lai. Néu dé hé mot dau thi gilra hai cuc xuét hién mét strc dién dong
(sdd) nhiét. Nhu vdy bang cach do sdd ta c6 thé tim dugc nhiét d6 t cua dbi

tuong do voi ty = const.

Cach dau dung cu do vao mach bd bién ddi nhiét dién trén hinh 1.4b.
Mot sb cap nhiét di¢n thong dung:
-Thermocouple Platin_Rhodium Platin:
Nhiét d6 str dung : T = -50°C -> 1500°C
Duong kinh day : 0,5Imm
Stc dién dong Seebeck : E = (-2,3 -> 16,7)mV
Loai 10% Platin : T =0°C ->600°C , cép chinh xac 13 +/-2,5%
T = 600°C -> 1600°C , c4p chinh xac 1a +/-0,4%
Loai 13% Platin: T =0°C ->538°C, cép chinh xac 13 +/-1,4%
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T =538°C -> 1500°C , cép chinh xac 1a +/-0,25%
Loai 30% Platin : T = 0°C -> 1700°C , cép chinh xéc 1a +/-0,5%
-Thermocouple Wolfram-Rhenium:
Puong kinh day : 0,40mm
Strc dién dong Seebeck : E = (0 — 38,5)mV
Loai Wolfram_Rhenium 5% : T = 0°C — 2760°C
Loai Wolfram Rhenium 26% : T = 0°C — 1950°C
Chuyén dung dé do nhiét d6 rat cao.
-Thermocouple Chromel_Alumel:
Nhiét d6 sir dung : T = -270°C — 1250°C
Duong kinh day : 3,25mm
Stc dién dong Seebeck : E = (-5,35 —» 50)mV
Cip chinhxac: T =0°C — 400°C 1a: +/-3%
T = 400°C — 1250°C la +/-0,75%
-Thermocouple Chromel _Constantan:
Nhiét d6 str dung : T = -270°C — 870°C
Duong kinh day : 3,25mm
Strc dién dong Seebeck : E = (-9,8 — 66)mV
Cép chinhxac: T =0°C — 400°C la +/-3%
T = 400°C — 870°C 1a +/-0,75%
-Thermocouple Fer_Constantan :
Nhiét d6 sir dung : T = -210°C — 800°C
Duong kinh day : 3,25mm
Stre dién dong Seebeck : E = (-8 —> 45)mV
Cép chinh xac : T = 0°C — 400°C 1a +/-3%
T = 400°C — 1250°C la +/-0,75%

-Thermocouple Cu_Constantan :
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Nhiét d6 str dung : T = -270°C — 370°C
Puong kinh day : 1,63mm
Strc dién dong Seebeck : E = (-6,25 — 19)mV
Capchinhxac:  T=-100°C — -40°C 1a +/-2%
T =-40°C — 100°C 13 +/-8%
T =100°C — 350°C la +/-0,75%
1.3.3.Po nhiét dd biang hoa ké quang hoc :

Hoa ké quang hoc 13 tén goi chung ctia cac dung cy do nhiét 46 bang
cach tmg dung céc tinh chét cta hé thdng thau kinh quang hoc dé thu 14y céac
birc xa ciia vat the rdi cin ctr theo dd biic xa cia vat thé dé x4c dinh nhiét d¢ .
a)Nguyén ly co ban

Nguyén 1y 1am viéc cta hoa ké quang hoc 1a dua trén cac hién tuong
blrc xa cua cac vat thé & cac nhiét do cao, trong do co lién quan dén vai tro
cua vat den tuyét dbi. D6 1a mot thuc thé vat chat c6 kha nang hép thu hoan
toan tat ca cac buc xa nhan dugc ma khong phong xa.
b)Moét s6 dang ciia héa ké quang hoc thong dung

Hién nay, trong cong nghiép, ngudi ta dung rat nhiéu loai hoa ké quang
hoc nhu hoa ké burc xa, hoa ké vi sai, hda ké do mau séic, hoa ké nhiét ngﬁu. ..

Néu hoa ké tiéu thu toan bo nang luong cua buc xa toan phﬁn cua vat
thé, d6 1a hoa ké bure xa toan phén.

Hoa ké quang dién dung su so sanh giita sy phat sang ctia ddy toc ngon
dén duogc ché tao dic biét véi do sdng cua vat nung nong va xac dinh chinh
xac day téc va nhiét do.

Hoa ké quang dién cho két qua do khong phu thudc vao ngudi quan st
va o thé ndi lién mach véi cac thiét bi khong ché nhiét d6 ty dong.
c¢)Pham vi sir dung

Pham vi str dung 1a nhiét d6 ctia vat can do khong dudi 800°C. Tat ca

cac loai hoa ké quang hoc déu c6 sai s khong vuot qua 1%. Tuy nhién, bang
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chi nhiét trén cic hoa ké chi hoan toan chinh xac voi vat den tuyét ddi (quy
udc co buc xa béng 1).Vi vay, véi gia tri that cua nhi¢t do cac vat can do phu
thudc vao murc d6 den cua timg chat phat sang. Hoa ké quang dién 1a dung cu
do nhiét do gian tiép nén c6 nhiéu thuan loi, c6 thé do tir xa ma khong can
tiép xtic voi vat can do.
1.3.4.Do nhiét d¢ dung diode va transistor

Nhiing thanh phﬁn duoc st dung, diode hay transistor Silicium duogc
mic nhu diode (cuc nén va cuc thu néi chung) duoc cung cip theo chiéu
thuan dong dién I khong d6i, dién ap V ¢ hai dau cuc cua ching, tiy thudc
vao nhiét do, diéu nay cé thé xem nhu tin hiéu dién di ra tir cam bién tuy

thudc vao nhiét do.

| Tv TV VlT; QTVZ

9—¢ Vd

|
a) b) 11 0) ? 12

Hinh 1.6. Cam bién do nhiét d6 dung diode va transistor

1

Céc thanh phan dugc str dung lam cam bién do nhiét do:
Hinh 1.6.a)diode
Hinh 1.6.b)Transistor mic thanh diode
Hinh 1.6.c)Hai Transistor gidng nhau dugc mac nhu diode
Nguoi ta 1gi dung su thay d6i tuyén tinh ctia mbi nbi p-n d6i voi nhiét
do dé ché tao ra cac diode va transistor chuyén dung, lam cau cam bién nhiét

trong do luong va khong ché nhiét do.
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Hinh 1.7. So @5 mach cam bién dung diode

Trong do:
R1 : phan cuc cho dong chay qua diode.
IC1 : dung khuéch dai dao, hé s6 khuéch dai bang 1, bu trir
dién ap DC cua diode cam bién D.
IC2 : khuéch dai khong ddo, hé s6 khuéch dai béng 5.

Nguyén 1y hoat dong dugc dung tuong tu nhu mach dung transistor
cam bién.
1.3.5.Po nhiét d9 bang IC
a)Gioi thiéu:

K§ thuét vi dién tr cho phép ché tao dugc nhimg mach két nbi gom
nhiing transistor giéng nhau duoc sir dung dé 1am cam bién hoan hao do nhiét
doé dua vao viéc do su khac biét di€n ap Vgg dudi tdc dong ctia nhiét do .Cac
cam bién nay tao ra cac dong dién hac dién ap ty I¢ voi nhiét 4o tuyét ddi,voi
d6 tuyén tinh cao; nd c6 diéu loi 1 van hanh don gian, tuy nhién pham vi hoat
dong gidi han chi trong khoang —50°C dén 150°C.
b)Nguyén ly chung cia IC do nhiét do:

La mach tich hgp nhan tin hiéu nhiét do chuyén thanh tin hiéu dudi
dang dién ap hodc tin hi¢u dong dién. Dya vao dac tinh rat nhay cua cac ban
dan véi nhiét do, tao ra dién ap hoac dong di¢n ty 1€ thuan véi nhiét do tuyét

doi. Do tin hi¢u di¢n, ta biét dugc gia tri cia nhi¢t do can do.
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Su tich cuc cua nhiét do tao ra dién tich tu do va cac 16 tréng trong chét
ban din bang sy pha v& cac phan tir, but cac electron thanh dang ty do di
chuyén qua cac vung cdu trac mang tinh thé, tao su xuét hién cac 13 trong
nhiét 1am cho ty 1& dién tir tu do va céc 16 trong tang 1én theo quy luat ham mi
voi nhiét d6. Két qua cua hién tugng nay la dudi mic di€n ap thudn, dong
thuan cua mdi ndi p-n (trong diode hay transistor) s& ting theo ham mil theo
nhiét do.
Vi du khao sat cam bién IC AD590. Cam bién nay tao ra mot dong dién thay
doi tuyén tinh theo nhiét do tuyét ddi, né duogc dung do nhiét do trong trudng

hop dung diy dan véi khoang cach xa.

L3 L4
2 L1
F

Hinh 1.8. So d6 nguyén Iy IC AD590
Céc transistor Q3 va Q4 c6 cing dién ap Vge va co dong cuc phét giéng
nhau va bang:
les = g =11 /2
Dong dién nay di qua Q4 ciing chinh la dong dién cuc phat cia Q1 ,n6
xéc dinh dién ap nén-phat 1a:
Vger = (KT/q).log(l+ / 210)
V6i K : hing sb Boltzmann

T:%K
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q: dién tich
lo : dong dién nghich (thong thuong lo << I1) khi phan
cuc thuan.
Dong dién I7 /2 di qua Q3, qua Q2 c6 dién ap nén-phat 12 :
Vge> = (KT/q).log(l+ /1610)
Thue t& Q2 gdm 8 transistor giébng Q1, mdi transistor ¢6 dong dién It
/16
Su sai biét dién ap gitra Vgg; Va Ve, Xuat hién ¢ hai dau dién tro R ¢o
dong dién I1/2 chay qua la:
Vge1 — Veer = (KT/q).10g8 = R.14/2
=>l1 = (2/R).(KT/q).log8
So @6 mach do nhiét d6 dung IC AD590:

(Vn) ngb vao

Eref=2,5V
IT V

AD590

T 1k 10
0,1% ?R

Hinh 1.9. So d6 nguyén 1y do nhiét d6 ding IC AD590

5 -(Vout)
OmV/"C Ngb ra

Dong dién It tao nén & hai dau dién tré R = 1KQ mot dién ap co tri sb
bang TmV(T 1a nhiét d tuyét dbi cia cam bién).

Nguén dién ap chuan do IC AD580L ¢6 Ef = 2,5V va nhd mach phan
ap tao ra di€n ap c6 gia tri khoang 273,15mV véi bd khuéch dai c6 d6 loi G =
10, & ngd ra tin hiéu Vo ti 18 véi nhiét do cua cam bién (theo °C):

Vo = 10(T - 273,15)mV = 10(T°C) (mV)

Dic tinh mot s6 IC do nhiét do thong dung:

-AD 590:
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-LX5700:

O O O O o

O o o o o -

Ngo ra la dong dién.

D6 nhay 1A/°K

Do chinh xac : +4C

Ngudn cung cip : Vee =4V — 30V
Pham vi sir dung : -55°C — 150°C

Ng0 ra la dién ap

Do nhay : -10mV/°C

D06 chinh xac : 3,8K

Do tuyén tinh :>= 1K

Pham vi sir dung : -55°C — 150°C

Loai nay it str dung vi d chinh xéc thap.

-LM135, LM235, LM335:

tinh.

100°C.

U
U
U

Ngo ra la dién ap.
Do nhay : 10mV/°C
Dong 1am viéc : 400pA — 500pA : khong thay doi dic

LM135 ¢6 sai sd cuc dai 1a I,SOC khi nhiét do 16n hon

Pham vi st dung:
LLM335 : -10°C — 125°C
LM235 : -40°C — 140°C
LM135 : -55°C — 200°C
LM35 :-55°C — 150°C
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1.3.6.Gi6i thiéu md sb loai ciia cac hiang khac nhau

Bang 1.2.Mdy do nhiét tir xa T1315E

3000°C M4y do nhiét do tir xa TI315E
M4 hang TI315E
Pham vi do 500 ~ +3000°C
Do chinh xac +2% [/ +2°C
Do hién thi +1C / +1°F
Ti 16 khoang cach / tiét dién do 120:1
Khoi lugng 6009

- St dung tia héng ngoai dé xac dinh diém do, do nhiét do nhitng vat & xa
bang phuong phap khong tiép xuc.Thiét ké nho gon, dé s dung, dé thao tac.

Pham vi do rong, do chinh xac. C6 6ng ngam dung cho cac vat do ¢ xa.

- Man hinh hién thi LCD. Chtrc nang cai dat giéi han, tinh toan va théng ké
gia tri do. Chuyén doi don vi °C / °F.

Hinh1.10.May do nhiét d¢ si€u nho
Khoéang do: - Do C: -40°C ~ + 200°C.- Do F: -40°F ~ +392°F.
Do chinh x4c: - +1°C trong khoang do tir -20°C ~ +100°C (-4°F ~ +212°F); -

+2°C trong khoang do con lai.
Do chia: 0.1°C (0.1°F)

Pin: 1.5V
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Bang 1.3.Dong ho do nhiét 4o

Khoang | Do
) Do chinh xac
do chia
0.1° -50°C ~ 0°C: #(0.5% + 1°C)
o | sooc C 0°C ~199.9°C: + (0.3% + 1°C)
-50°C ~ 300°C: +(0.5% + 1°C)
C | 1300°C
1°C | 301°C ~ 1000°C: + (0.3% + 1°C)
1001°C ~ 1300°C: +(0.5% + 1°C)
0.1°
° | -58°F ~ . -58°F ~ 199.9°F: + (0.3% + 2°F)
F | 1999°F
1°F | -58°F ~ 1999°F: + (0.3% + 2°F)

L
I
il
[
I
g

Pin: 9V; Kich thudc: 143 x 74 x 34mm.

Trong luwong: 226g; Xuét xt: Pai Loan.
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CHUONG 2.
THIET KE MACH PO NHIET PO

2.1.CAC LINH KIEN CHiNH SU DUNG TRONG MACH
2.2.1.CAM BIEN PO NHIET PQ LM35

a.Gi6i thiéu cam bién do nhiét dp LM35

Trong bai nay chung ta str dung con LM35DZ

* Pac diém:

- Dai nhiét d¢ bién d6i: 0 dén 100 do

- Nhiét d6 ra thang thang do Celcius nghia 1 & 25 d6 C dién ap ra 1a 0.25V
- Tuong tmg 10mV/do C

- bam bao do chinh xac 0.5 d6 C tai nhiét do 25 do C.

- Lam viéc v6i ngudn nudi 4V dén 30V

- Tré khéng ra thap 0.1 ohm v&i tai ImA

- Kha ning tu 1am nong thap, 0.08 d6 C trong khong khi.

TO92
Plastic Package
{4V TO 20V)

|

Ld L1 L]
| OuTPUT
v LM38 0 mV +10.0 m¥/°C

BOTTOM VIEW 1
DENE5182 3

+W¥s

DEM055153

Order Number LM35CZ,
LM35CAZ or LM35DZ
See NS Package Number Z03A

Hinh 2.1. Cam bién nhiét 46 LM35DZ

Céach mac: don gidn 1a n61 chan +Vs véi ngudn va chan GND véi dat chan

OUTPUT ndi véi chan Vin+ cia ADC0804
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b.Dai nhiét d6 va sw thay doi tré khang theo nhiét dd ciha LM35

Cac bd bién ddi (Transducer) chuyén doi cac dai luong vat 1y vi du nhu
nhiét do, cuong dd anh sang, luu tdc va tbec d6 thanh céc tin hiéu dién phu
thudc vao bod bién ddi ma dau ra co thé 1a tin hiéu dang di¢n ap, dong, tré
khang hay dung khang. Vi du, nhiét do dugc bién d6i thanh vé cac tin hiéu
dién sir dung mot bo bién ddi goi 1a Thermistor (b6 cam bién nhiét), mot bo
cam bién nhiét ddp ung su thay d6i nhiét d6 bang cach thay d6i tré khang
nhung dap Gmg cua n6 khong tuyén tinh.

Bang 2.1. Tro khang ctia bo cam bién nhiét theo nhiét do

Nhiét d6 (°C) Tré khang cta cam bién (kQ)
0 29.490

25 10.000

50 3.893

75 1.700

100 0.817

Bang 2.2. Hudng dan chon loat cac cam bién nhiét ho LM35

M3 san pham Dai nhiét o Do chinh xac Pau ra

LM35A 55Cto+150C +1.0C 10 mV/F
LM35 55Cto+150C +1.5C 10 mV/F
LM35CA -40Cto+110C +1.0C 10 mV/F
LM35C -40Cto+110C +15C 10 mV/F
LM35D 0Cto+100C  +20C 10 mV/F

Loat cac bd cam bién LM35 1 bo cam bién nhiét mach tich hop chinh xac
cao ma dién ap dau ra cua nd ty 1€ tuyén tinh véi nhiét do theo thang do
Celsius. Ching ciing khong yéu ciu can chinh ngoai vi vén ching da duoc
can chinh. Ching dwa ra dién 4p 10mV cho mdi sy thay dbi 1°C. Bang 2.2

hudéng dan ta chon cac cam bién ho LM35.
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c. Nguyén 1y do va chuyén doi twong tw/so ciia ADC

Khi nhiét 46 méi trudong thay d6i = 11am cho tré khang cua cam bién
LM35 thay d6i dan dén dién ap dau vao Vi, cia ADC thay doi. Pién ap Vi,
vao ADC s€ duogc so sanh vo1 Ugcia ADC. Uy co thé thay ddi tir OV dén
2(Vierl 2).
Ban dau Uy = 0, néu V;,> Uy khi d6 Uy s& duoc cong thém mdt gid tri 1a AU .

U,=U, +AU , trong do :

2 /2
AU _ (Vref )

=10mV
256 (2.1)

ddng thoi gia tri bo dém ting thém 1. Qua trinh so sanh c& nhu vay dén khi
nao Uq =Vi, thi dimg. Khi d6 gié tri cia bd dém chinh 1a gia tri thap phan.
Kha ning tu 1am nong cua LM35DZ trong khong khi 1a 0,1°C.
Cam bién LM35 c6 hé sb nhiét 1a 10mV/°C, do d6 sai sé vé nhiét d¢ cta
LM35DZ sé& 1a 0,5°C. Khi d6 dién ap dau vao Vi, s& duge lam tron 1én hoic
xuéng . Khi Vj, di vao so sanh véi dién ap Uy cia ADC, ta nhan théy r’fmg
murc dién ap ctia ADC 1a 10mV nén sai s6 ma nd gy ra 1a 0,5mV tuong (ng
vGi gia tri nhiét d6 1a 0,5°C.

Viy sai sd tong cong cta hé thong 1a 1.1°C.

Do vay nhiét d6 thuc té ctia ta s& 13 : trey = tgo = 1,1 °C.
Pé tang do chinh xé4c ctia phép do 1én ta ¢ thé duing mot cam bién khac co do
chinh xac cao hon, co thé gidm dién 4p dua vao chan Vg, dé gidm budc dién
ap vi phan bac thang cua ADC, Tuy nhién, khi budc di¢n ap cua ADC va cam
bién khong ddng nhat thi s& gay kho khin cho qua trinh xir Iy dit liéu dua ra
khau hién thi hodc co thé gay ra sai sé.Tﬁy thudc vao phép hién thi ma nguoi

ta co thé dit gia tri dién ap cho chan V.2 sao cho hop 1.
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Hinh 2.1. So d6 ghép ni LM35

2.2.GIOI THIEU VE HO VI PIEU KHIEN PIC
2.2.1.Tong quan vé ho vi diéu khién PIC

PIC la viét tit cua “Programable Intelligent Computer”, cé thé tam dich
1a “mdy tinh thong minh kha trinh” do hang Genenral Instrument dat tén cho
vi diéu khién dau tién ctia ho:

PIC1650 dugc thiét ké dé dung lam céc thiét bi ngoai vi cho vi diéu khién
CP1600. Vi diéukhién nay sau d6 dugc nghién ctru phat trién thém va tir d6
hinh thanh nén dong vi diéu khién PIC ngay nay.

Hién nay trén thi truong co rat nhiéu ho vi diéu khién nhu 8051,
Motorola 68HC, AVR,ARM,... Ngoai ho 8051 dugc huéng din mot cach cin
ban ¢ moi truong dai hoc, ban than nguoi viét dd chon ho vi diéu khién PIC
dé mo rong von kién thirc va phat trién cac mg dung trén cong cu nay vi cac
nguyén nhan sau:

Ho vi diéu khién nay c6 thé tim mua d& dang tai thi truong Viét Nam.

Gi4 thanh khong qua dat.

Co dﬁy du cac tinh nang ciia mot vi diéu khién khi hoat dong ddc lap.
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La mdt sy b sung rat tot vé kién thirc ciing nhu vé tmg dung cho ho vi
diéu khiénmang tinh truyén théng: ho vi diéu khién 8051.

S6 luong nguoi str dung ho vi diéu khién PIC. Hién nay tai Viét Nam
cling nhu trén thé gidi, ho vi diéu khién nay duogc st dung kha rong rai. Diéu
nay tao nhiéu thuan loi trong qué trinh tim hiéu va phét trién cac ung dung
nhu: sb luong tai licu, $6 lugng cac ung dung mé da duogc phat trién thanh
cong, dé dang trao ddi, hoc tap, dé dang tim duoc su chi dan khi gip kho
khan,...

Su hd tro cuia nha san xuat vé trinh bién dich, cac cong cu l1ap trinh, nap
chuong trinh tir don gian dén phuec tap, ...

Céc tinh niang da dang cua vi diéu khién PIC, va céc tinh ning nay khong
ngimg dugc phat trién.

2.2.2.Kién tric PIC

CAu trac phan ctimg cua mot vi diéu khién duoc thiét ké theo hai dang kién

truc: kién trac Von Neuman va kién trac Havard.

Harvard Von-Neumann

-

CPU

—— CPU

Data memory
b
=

IMEMIOTY

Program memory

Program and data

Hinh 2.2. Kién tric Havard va kién tric Von-Neuman
T chitc phan cimg cua PIC duoc thiét ké theo kién trac Havard. Piém
khac biét giita kién triic Havard va kién tric Von-Neuman 1a cdu triac b nhé

di li€u va bo nhé chuong trinh.
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Ddi vé6i kién trac Von-Neuman, bo nhd dit liéu va bd nhé chuong trinh
nam chung trong mot by nhd, do doé ta cod thé to churc, can ddi mét cach linh
hoat bd nhd chuong trinh va bo nhd dit liéu. Tuy nhién diéu nay chi co ¥
nghia khi tdc do xtr li cia CPU phai rat cao, vi voi cdu trac d6, trong cing
mot thoi diém CPU chi co thé tuong tic voi bd nhd dit liéu hodc bd nhd
chuong trinh. Nhu vay c6 thé néi kién trac Von-Neuman khong thich hop véi
cAu tric cia mot vi diéu khién.

Péi voi kién trac Havard, bo nhé dit liéu va bd nhé chuong trinh tach
ra thanh hai bd nh¢ riéng biét. Do dé trong cing mot thoi diém CPU c6 thé
tuong tac voi ca hai bo nhd, nhu vay toc do xur 1i ctia vi diéu khién duogc cai
thién dang ké.

Mét diém can cha y nira la tap 1€nh trong kién triic Havard c6 thé duoc tdi uu
tly theo yéu cau kién tric cta vi diéu khién ma khong phu thudc vao ciu tric
dir liéu. Vi dy, ddi véi vi diéu khién dong 16F, do dai 1énh ludn la 14 bit
(trong khi dir liéu dugc t6 chtrc thanh timg byte, con dbi voi kién trac Von-
Neuman, d6 dai 1énh ludn 13 boi sb cua 1 byte (do dit liéu dugc t6 chtrc thanh
ting byte). Pic diém nay dugc minh hoa cu thé trong hinh 2.2.

2.2.3.RISC va CISC

Nhu da trinh bay & trén, kién trac Havard 1a khai niém méi hon so véi
kién trac Von-Neuman. Khai niém nay dugc hinh thanh nham cai tién tdc do
thyc thi clia mot vi diéu khién.

Qua viéc tach ro1 bd nhd chuong trinh va by nhd dir 1iéu, bus chuong
trinh va bus dit liéu,CPU c6 thé cung mot lic truy xudt ca bd nhd chuong
trinh va bo nhé dir licu, gitip ting tdcdd xir 1 cua vi diéu khién lén gap doi.
Béng thoi cAu trac 1énh khong con phu thudc vao cAu trac dir liéu nita ma c¢6
thé linh dong diéu chinh tuy theo kha ning va tdc do cta ting vi diéu khién.
Va dé tiép tuc cai tién toc do thuc thi 1énh, tap 1énh cta ho vi diéu khién PIC

dugc thiét ké sao cho chi€éu dai ma 1énh luoén c6 dinh (vi du do61 vdoi ho
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16Fxxxx chiéu dai m 1énh ludn 1a 14 bit) va cho phép thuc thi 1énh trong mot
chu ki ctia xung clock ( ngoai tror mét s6 truong hop dac bi¢t nhu 1€nh nhay,
1énh goi chuong trinh con ... cén hai chu ki xung dong hd).

Diéu ndy co nghia tip 1énh cua vi diéu khién thudc cau trac Havard s&
it 1énh hon, ngan hon, don gian hon dé dap tmg yéu cdu ma hoa 1énh bang
mot s6 luong bit nhat dinh.

Vi diéu khién duge té chuc theo kién trac Havard con duoc goi la vi
diéu khién RISC (Reduced Instruction Set Computer) hay vi diéu khién c6 tap
1énh rat gon. Vi diéu khién duoc thiét ké theo kién traic Von-Neuman con
dugc goi 1a vi diéu khién CISC (Complex Instruction Set Computer) hay vi
diéu khién co tap lénh phirc tap vi ma Iénh cua n6 khong phai 1a mot sé cb
dinh ma ludn 13 bdi s6 cua 8 bit (1 byte).
2.2.4.Pipelining

Pay chinh 14 co ché xt 1i 1énh ctia cac vi diéu khién PIC. Mot chu ki
1énh cua vi diéu khién s& bao gdm 4 xung clock. Vi du ta sir dung oscillator co
tan s6 4 MHZ, thi xung 1énh s& c6 tan s6 1 MHz (chu ki 1énh sé& 1a 1 us). Gia
st ta ¢c6 mot doan chuong trinh nhu sau:

1. MOVLW 55h
2. MOVWF PORTB
3.CALL SUB 1
4. BSF PORTA,BIT3
5. instruction @ address SUB_1
O day ta chi ban dén qui trinh vi diéu khién xir i doan chuwong trinh

trén thong quatirng chu ki 1énh. Qua trinh trén s€ dugc thuc thi nhu sau:
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TCY0 TCY1 TCY2 TCY3 TCY4 TCY5

1. MOVLW 55h Fetchl | Exexutel

2. MOVWF PORTB Fetch2 | Exexute2

3. CALL SUB_1 Fetch3 | Exexuted

4. BSF PORTABIT3 Fetchd fush

5. instruction (@ address SUB_1 FetchSUB _1 ExexuteSUB_fl
FetchSU'B_l-l—ll
[,

Hinh 2.3. Co ché pipelining
TCYO: doc Iénh 1
TCY1: thyc thi Iénh 1, doc 1énh 2
TCY?2: thuc thi 1énh 2, doc 1énh 3
TCY3: thuc thi 1énh 3, doc 1énh 4.
TCY4: vi 1€nh 4 khong phai 1a 1€nh s€ dugc thuc thi theo qui trinh thuc thi
ctia chuong trinh (1énh tiép theo duogc thuc thi phai 1a 1énh dau tién tai label
SUB 1) nén chu ki thyc thi 1énh nay chi duoc dung dé doc 1énh dau tién tai
label SUB_1. Nhu véy c6 thé xem 1énh 3 can 2 chu ki xung clock dé thuc thi.

TCY5: thuc thi 1énh dau tién caa SUB 1 va doc 1énh tiép theo cua
SUB_1.

Qua trinh nay dugc thuc hién tuong tu cho céc 1€nh tiép theo cua
chuong trinh.

Thong thudng, dé thuc thi mot 1énh, ta cin mot chu ki 1énh dé goi 1énh
do, va mot chu ki xung clock nira dé giai ma va thuc thi 1énh. Vo1 co ché
pipelining duoc trinh bay & trén, mdi 1énh xem nhu chi duge thyc thi trong
mot chu ki 1énh. Péi v6i cac 1énh ma qua trinh thuc thi né lam thay d6i gia tri
thanh ghi PC (Program Counter) can hai chu ki 1énh dé thyc thi vi phai thuc
hién viéc goi 1énh & dia chi thanh ghi PC chi téi. Sau khi da xac dinh dung vi
tri 1énh trong thanh ghi PC, mdi 1énh chi can mot chu ki 1énh dé thuc thi xong.
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2.2.5.Cac dong PIC va cach lya chon PIC

Céc ki hiéu cua vi diéu khién PIC:

PIC12xxxx: d0 dai 1énh 12 bit

PIC16xxxx: d0 dai 1énh 14 bit

PIC18xxxx: do dai Iénh 16 bit

C: PIC c6 bd nhd EPROM (chi c6 16C84 1a EEPROM)

F: PIC c6 bd nhé flash

LF: PIC c6 bo nhd flash hoat dong & dién ap thap

LV: tuong tu nhu LF, day 1a ki hi¢u cti

Bén canh d6 mot s6 vi diéu khién c6 ki hi¢u xxFxxx 1a EEPROM, néu
c6 thém chit A ¢ cudi 1a flash (vi du PIC16F877 la EEPROM, con
PIC16F877A la flash).

Ngoai ra con c6 thém mot dong vi diéu khién PIC méi 1a dsPIC.

O Viét Nam pho bién nhat 1a cac ho vi diéu khién PIC do hing
Microchip san xuét.

Cach lya chon mét vi diéu khién PIC phu hop:

Trudc hét can cha ¥ dén sé chan cua vi diéu khién can thiét cho ng
dung. C6 nhiéu vi diéu khién PIC véi sd luong chan khac nhau, thim chi c6 vi
diéu khién chi c6 8 chan,ngoai ra con c6 cac vi dicu khién 28, 40, 44, ... chan.
Can chon vi diéu khién PIC c6 bd nh¢ flash dé c6 thé nap x6a chuong trinh
duoc
nhiéu 1an hon.

Tiép theo can cht ¥ dén cac khdi chirc ning dugc tich hop san trong vi
diéu khién,cac chuan giao tiép bén trong.

Sau cung can chu y dén bo nhé chuwong trinh ma vi diéu khién cho
phép.Ngoai ra moi thong tin vé cach lya chon vi diéu khién PIC c6 thé dugc
tim thay trong cudn sach “Select PIC guide” do nha san xuat Microchip cung

’
A

cap.
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Ngén ngir 14p trinh cho PIC rat da dang. Ngon ngit 1ap trinh cap thap c6
MPLAB (dugc cung cAp mién phi boi nha san xuit Microchip), cac ngon ngit
1ap trinh cép cao hon bao gém C,Basic, Pascal, ... Ngoai ra con c6 mot )
ngdn ngir 1ap trinh dugc phat trién danh riéng cho PIC nhu PICBasic,
MikroBasic,...

Pay ciling 1a mot dong san pham rat da dang danh cho vi diéu khién PIC.
C6 thé sir dung cacmach nap duoc cung cdp boéi nha san xuit 1a hang
Microchip nhu: PICSTART plus, MPLAB ICD 2, MPLAB PM 3, PRO
MATE II. Cé thé dung cac san pham nay dé nap cho vi diéu khién khac thong
qua chuwong trinh MPLAB. Dong san pham chinh théng nay c6 uu thé 13 nap
dugc cho tat ca cac vi diéu khién PIC, tuy nhién gia thanh rat cao va thuong
gip rat nhiéu khé khan trong qua trinh mua san pham.

Ngoai ra do tinh ning cho phép nhiéu ché d6 nap khac nhau, con co rat
nhiéu mach nap dugc thiét ké danh cho vi diéu khién PIC. C6 thé so luge mot
s6 mach nap cho PIC nhu sau:

JDM programmer: mach nap nay dung chuong trinh nap Icprog cho
phép nap cac vi diéu khién PIC c6 hd trg tinh ning nap chuong trinh dién ap
thap ICSP (In Circuit Serial Programming). Hau hét cac mach nap déu hd trg
tinh nang nap chuong trinh nay.WARP-13A va MCP-USB: hai mach nap nay
gidng v6i mach nap PICSTART PLUS do nha san xuat Microchip cung cp,
tuong thich véi trinh bién dich MPLAB, nghia 1a ta co thé tryc tiép dung
chuong trinh MPLAB dé nap cho vi diéu khién PIC ma khong can st dung
mdt chuong trinh nap khéc, chang han nhu ICprog.

P16PRO40: mach nap nay do Nigel thiét ké va ciing kha néi tiéng. Ong con
thiét kéca chuong trinh nap, tuy nhién ta ciing c6 thé st dung chuong trinh
nap Icprog.

Mach nap Universal cua Williem: dady khong phai 1a mach nap chuyén dung
danh cho PIC nhu P16PROA40.
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Cac mach nap ké trén c6 wu diém rat 16n la don gian, ré tién, hoan toan
c6 thé tu lap rap mot cach dé dang, va moi thong tin vé so do mach nap, cach
thiét ké, thi cong, kiém tra va chuong trinh nap déu dé& dang tim duoc va
download mién phi thong qua mang Internet. Tuy nhién cic mach nap trén cé
nhuge diém 1a han ché vé s vi diéu khién duoc hd tro, bén canh d6 mdi mach
nap can duoc sir dung voi mot chwong trinh nap thich hop.

2.3.VI PIEU KHIEN PIC 18F4680
2.3.1.Gi6i thiéu vé PIC18F4680:

bay 1a vi diéu khién thudc ho PIC18Fxxx voi tap 1énh g(‘A)m 35 1énh c6
d6 dai 16 bit. Mdi 1énh déu duogc thyc thi trong mot chu ki xung clock. Toc do
hoat dong t6i da cho phép 13 40 MHz v6i mot chu ki 1énh 13 200ns. Bo nhé
chuong trinh 48K byte , bd nhd dir licu SRAM 3328 byte va bo nhé dit li¢u
EEPROM voi dung luong 1024 byte. S6 PORT I/O 1a 5 véi 44 pin 1/O.

Oscillator
0 - 20MH=z

TO T1 T2

Internal

Oscillator Serial
Communication

Program

C P U Memory 8K

A/D CCP1, CCP2
Converter PWM

(35 instructions)

EEPROM (256)
Interrupts WDT

Ll CCP/IPWM

modules

---"

RESET

I/O Ports (25mA) wer Supply,

P
PortD ¥ PortE | & oz-s.sv —

Hinh 2.4. So db c4u trac chung cua Pic18f4680
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So lwgc vé Vi diéu khién PIC 18F4680:

48 K Flash ROM.

3328 Bytes RAM.

1024 Bytes EEPROM.

5 ports (A, B, C, D, E) vao ra véi tin hiéu diéu khién doc 1ap.

2 bg dinh tho1 8 bits (Timer O va Timer 2).

2 bo dinh thoi 16 bits (Timer 1 va Timer 3) c6 thé hoat dong trong ché

d6 tiét kiém nang luong (SLEEP MODE) véi ngudn xung Clock ngoai.

2 bo CCP( Capture / Compare/ PWM).

1 bd bién ddi AD 10 bits, 10 ngd vao.

2 b so sanh tuong tu (Compartor).

1 bo dinh thot gidm sat (WatchDog Timer).

Mot cong song song 16 bits véi cac tin hiéu diéu khién.
Mot cong ndi tiép.

do tiét kiém nang luong.

Nap chuong 15 nguén ngit.

C6 ché trinh bang cong ndi tiép ICSP.

35 tap 1énh c6 d6 dai 16 bits.

Tan s6 hoat dong tdi da 40MHz
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MCLR/\VPRIRES
RAD/AND/CWREF
RAT/ANA
RAZ/ANZNVREF-
RA3ANINREF+
RA4/TOCKI
RAS/AN4/SS/HLVDIN
REO/RD/ANS
RE1/AWR/ANB/C1OUT
RE2/CSIANT/C20UT
Voo
Wes
OSC1/CLKI/RAT
OSC2/CLKO/RAG
RCOT10S0/T13CKI
RC1/T108I
RC2/CCP1
RC3/SCK/SCL
RODO/PSPO/CTIN
RD1/PSE1/C1IM-

- [

00~ @ b=

== D
]

11

12
13
14
15
16
17
18
19
20

PIC18F4585
PIC18F4680

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

] =—= RB7/KBI3/PGD

] =—= RB&/KBIZ/PGC

1 RB5/KBI1/PGM

] =+—= RB4/KBI0/ANMNS

] == RB3I/CANREX

] == RBZ/MNTZ2/CANTX

] =——= RB1/INT1/ANSE

] -—= REO/JAMTOFLTOMAMNIO
] =— “oo

] +—ss

] -— RD7/FPSP7/P1D

| | =—= RDE/FPSPE/P1C

] =—= RDS5/PSPS/P1B

] == RD4/PSP4/ECCP1/P1A
] == RC7/RX/DT

] === RCB/TH/CK

o RC5/SDO

] =—= RC4/SDI/SDA

1 RD3/PSP3/C2IMN-

] +—= RD2/PSP2/C2IN+

Hinh 2.5.Hinh dang va so d6 chan Pic18f4680
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Mot sb diém dic biét cia CPU:
a)Dao dong:
Pic18F4680 c6 kha nang s dung mot trong 4 loai oscillator, do6 1a:
- LP: (low power crystal).
- XT: thach anh binh thuong
- HS: (high-speed crystal).
- RC: (resistor/capacitor)
Trong cac ché do LP,XT va HS chung ta sir dung thach anh dao dong néi vao
cac chan OSCl va OSC2 dé tao dao dong.
Bang 2.3.1u chon ty trong dao dong thach anh

TABLE 14-2: CAPACITOR SELECTION FOR @
CRYSTAL OSCILLATOR Gt osct | D
|
To
Osc Type Crystal Cap. Range |Cap. Range R Internal
Freq. c1 c2 C1XTAL 1< Re) Logic
LF 32 kHz 33pF 33 pF = | = 1 Sleep
- c Rs
200 kHz 15 pF 15 pF i ko PIC18FXXXX
AT 200 kHz 47-68 pF 47-68 pF
1 MHz 15 pF 15 oF Note 1: See Table 2-1 and Table 2-2 for initial values of
C1 and C2.
4 MHz 15 pF 15pF 2: A series resistor (RS) may be required for AT
HS 4 MHz 15 pF 15 pF strip cut crystals.
& MHz 15-33 pF 15-33 oF 3: RFvaries with the oscillator mode chosen.
20 MHz 15-33 pF 15-33 pF

Hinh 2.7. So db tao dao dong

Viéc luya chon tu trong dao dong thach anh dua vao bang sau:

Luu y: Tu c6 gia tri 16n s€ tang tinh 6n VoD
dinh cua dao dong nhung cling lam tang | Rrex -
asc |‘\,_‘ nternal
Nl . 2,2 A ™ - Clock
thoi gian khai dong. T b 1/_} ] = e
CEXT
Ché d6 dao dong RC dugc st dung | ves l = PIC18FXXXX
, ~——— 0SC2CLKO
nhu mot giai phap tiét kiém trong cic ung Foset
. . Recommended values: 3 k2 < REXT < 100 k&
dung khong can su chinh x4c vé thoi gian. CexT> 20 pF

Hinh 2.8.Ché d6 dao dong RC
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b)Cach tinh chu ki may:

Vi du ta str dung thach anh 10Mhz. Khi do:

Tan sb dao dong cua thach anh 1a Fosc = 10Mhz

=> Chu ky dao déng cua thach anh 1a Tosc = 1/Tosc= 1/10%*10° (s)

Chu ky may:

T_instruction = 4*Tosc = 4/10%10°%(s) = 0.4 ps = 400 ns
2.3.2.Cac chét dd Reset
C6 nhiéu ché do reset vi diéu khién, bao gém:

- Power-on Reset POR (Reset khi cap nguon hoat dong cho vi diéu khién).

- Reset trong qua trinh hoat dong.

- Tr ché d sleep.

- WDT reset (reset do khdi WDT tao ra trong qua trinh hoat dong).

- WDT wake up tir ché do sleep.

- Brown-out reset (BOR).

- Power-on reset (POR): Pay 13 xung reset do vi diéu khién tao ra khi phat
hién nguon cung cdp VDD. Khi hoat dong & ché do binh thudng, vi diéu khién
can duoc dam bao cac thong so vé dong dién, dién ap dé hoat dong binh
thuong. Nhung néu cac tham s nay khong duge dam bao, xung reset do POR
tao ra s& dua vi diéu khién vé trang thai reset va chi tiép tuc hoat dong khi nao
cac tham sb trén dugc dam bao.

Power-up Timer (PWRT): day 1a bo dinh thoi hoat dong dya vao mach
RC bén trong vi diéu khién. Khi PWRT duoc kich hoat, vi diéu khién s& duoc
dua vé trang thai reset.

PWRT sé& tao ra mot khoang thoi gian delay (khoang 72 ms) dé VDD
tang dén gia tri thich hop.

Oscillator Start-up Timer (OST): OST cung cip mdt khoang thoi gian
delay bang 1024 chu ki xung cta oscillator sau khi PWRT ngung tac dong (vi

diéu khién d3 du diéu kién hoat dong) dé dam bao sy 6n dinh cia xung do
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oscillator phat ra. Tac dong cua OST con xay ra d6i véi POR reset va khi vi
diéu khién duoc danh thire tir ché do sleep. OST chi tac dong di véi cac loai
oscillator la XT, HS va LP.

Brown-out reset (BOR): Néu VDD ha xudng thdp hon gia tri VBOR
(khoang 4V) va kéo dai trong khoang thoi gian 16n hon TBOR (khoang 100
us), BOR dugc kich hoat va vi diéu khién dugc dua vé trang thai BOR reset.
Néu dién ap cung cap cho vi diéu khién ha xudng thap hon VBOR trong
khoang thoi gian ngian hon TBOR, vi diéu khién s& khong dugce reset. Khi dién
ap cung cép du cho vi diéu khién hoat dong, PWRT duoc kich hoat dé tao ra
mot khoang thoi gian delay (khoang 72ms). Néu trong khoang thoi gian nay
dién 4p cung cip cho vi diéu khién lai tiép tuc ha xudng dudi muc dién ap
VBOR, BOR reset sé& lai dugc kich hoat khi vi diéu khién du dién ap hoat
dong. Mot diém can chi y 1a khi BOR reset dugc cho phép, PWRT ciing s&
hoat dong bat chap trang thai ctia bit PWRT.

RESET

Instructicn

Stack [ Stack FullUnderflow Reset
Painter

E [j External Ressat .
= mcu:aE—l_.:'

T
[_IDLE—
Skeap —F__—
. -
WDT :
Time-out - | =
: ™,
o Woo Rise| FOR Fulse K
Datact T

WoD
Brown-aut .
Raseat 1
BCORE wy S

|

osT 1024 Cycles

B . Chip_Resat
}—bs 10-bit Ripple Counter H - R o) F;-
OSCc1 | g *i__-
| — ’
| —=ks PWRT 655 ms
| [INTRCUM 1~ 11-bit Ripple Countar |——‘~,__“~~
| —
S R | Enable PWRT
Enable OST2!
Meta 1: This is the INTRC source fram the internal ascillatar black and is saparate from the RC ascilatar of the CLKI pin.
2: See Table 4-2 for time-out situations.

Hinh 2.9. So d6 cac ché do reset ctia PIC 18F4680

40



Tom lai dé vi diéu khién hoat dong duoc tir khi cAp ngudn can trai qua cac
budc sau:

- POR téac dong.

- PWRT (néu dugc cho phép hoat dong) tao ra khoang thoi gian delay
TPWRT dé 6n dinh ngudn cung cap.

- OST (néu duoc cho phép) tao ra khoang thoi gian delay bang 1024 chu ki
xung cua oscillator dé 6n dinh tan s cua oscillator.

Pén thoi diém nay vi diéu khién méi bat dau hoat dong binh thuong. Thanh ghi
diéu khién va chi thi trang thai ngudn cung cap cho vi diéu khién 1a thanh ghi PCON
a)MCLR

PIC18F4680 c6 mot bd loc nhiéu & phﬁn MCLR. Bd loc nhiéu nay sé&

phat hién va bd qua céc tin hiéu nhiéu.

Ngd vao MCLR trén chéan 4 ctia PIC18F4680 .Khi dua chan nay xudng
thap thi cac thanh ghi bén trong VDK s& duoc tai nhitng gi tri thich hop dé
khoi dong lai hé thong.

(Luu ¥: reset do WDT khong 1am chan MCLR cudng mirc thap).

b) Interrupts

PIC18F4680 c6 nhiéu ngudn ngat khac nhau. Pay 1a mot s6 ngat tiéu biéu:

- Ngat ngoai xay ra trén chan INT.
- Ngiat do TimerO.
- Ngat do Timerl.
- Ngat do Timer2.
- Ngit do Timer3.
- Ngit do thay doi trang thai trén cac chan PortB.
- Ngit so sanh dién thé.
- Ngit do Port song song.
- Ngat USART.

- Ngét nhan dir liéu.
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- Ngit truyén dit liéu .
- Ngiat chuyén doi ADC.
- Ngat man hinh LCD.

- Ngit hoan tt ghi EEPROM.

- Ngat module CCP.
- Ngit Module SSP.

Cac thanh ghi chirc ning ngit: INTCON,PIE1,PIR1, PIE2,PIR2 (c4c thanh

ghi nay s€ dugc nghién ctru & cac phan sau).

2.3.3.T6 chitc by nhé

CAu trac bd nhé cua vi diéu khién PIC18F4680 bao gém bd nhd chuong

trinh (Program Memory) va by nh¢ dir liéu (Data Memory).

a)Bo nh¢ chwong trinh

Bo nhé chuong trinh cua vi diéu
khién PIC18F4680 la bd nhé flash,
dung lugng b nhé 48K byte va dugce
phan thanh nhiéu trang (tir page0 dén
page 3) . Nhu vay by nhé chuong trinh
c6 khd nang chura dugc 48*1024 =
49154 1énh (vi mét 1énh sau khi ma hoa
s€ co dung luong 1 word (14 bit).
Khi vi diéu khién duoc reset, bd dém
chuong trinh s& chi dén dia chi 0000h
(Reset vector). Khi co ngat xdy ra, bo
dém chuong trinh s& chi dén dia chi
0004h (Interrupt vector). BO nho
chuong trinh khong bao gém bd nhé
stack va khong duoc dia chi hoa bdi bo

dém chuong trinh.
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b) B6 nhé dir liéu

B6 nh¢ dit liéu cua PIC 12 bd nhé EEPROM dugc chia ra 1am nhiéu bank.
Pdi voi PIC18F4680 bo nhé dit liéu duge chia ra 1am16 bank. Mdi bank c¢6
dung luong 256 byte, bao gdm cac thanh ghi c6 chic ning dic biét SFR
(Special Function Register) nim & cac ving dia chi thap va cac thanh ghi muc
dich chung GPR (General Purpose Register) nam ¢ ving dia chi con lai trong
bank. Cac thanh ghi SFR thuong xuyén duoc st dung (vi du nhu thanh ghi
STATUS) s¢ dugc dat o tat ca cac bank cua bo nhd dit liéu gitp thuan ti¢n
trong qua trinh truy xuat va lam giam bot 1énh ciia chuwong trinh. So d6 cu thé

cua by nh¢d dir ligu PIC18F4680 nhu sau:

BER<3: 0 Cata Memory Map )
The BER I3 ignoned and the
Ao Ban il
= poon 00n | Acceas RAM fomRas SRS LS
—————%  Banal el 2
FFn GPR
I i G
L & Hank aPR
FFh FFh
= 0OLD adn
% Bami GPR
FFh #FFn
= oLt Ol 3000 )
—————» Bank3 GFR used by e instruction.
FFh 3FFn !
N Ann
= n1o0 . i
I~ » B4 GFR
FFh 4FFn
—— h S00h
— Bank & CER
FFh FFn
—l-:::: Banxd GFR o
EER p— Access Bank
I n T0a0iy ! o
| =522t o BanwT GPR ¥ | Acceas RAM Low -
FFh TFFh [#cc2s3 RAM Hign| 500
= 1000 L. bon glin 4 |5FRa) EEn
|——— Hanki GFR g
FFh &8 Fh
- h S00n
[—® HBan«d BER
FFh EFFn
P Alin
= e i
————+=  Bank 10 GPR
FFh AFFn
= 1011 Gon B
=== & Bawu GFR
FFh BFFn
= 4 B nimi L0
= Bankii 77 GFR
O
FFn S
= 1101 N -
——— Banki13 ™ CAM BFRa
DFFn
FFh
. “hn Edh
Z2" . Bank 14 CAN 8FR3
FFh EFFn |
ciin: wol| cansrrs | FED S
Banw 15 | — — — — o
L & aFR F&on |
FFn = FFFh

Hinh 2.11. B nh¢ dir liéu Pic18f4680
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¢)Thanh ghi chirc nang dac biét SFR

Day 1a céac thanh ghi duoc st dung bdi CPU hodc dugc dung dé thiét l1ap va
diéu khién cac khdi chirc ning dugc tich hop bén trong vi diéu khién. Co thé
phan thanh ghi SFR lam hai loai: thanh ghi SFR lién quan dén cac chirc ning
bén trong (CPU) va thanh ghi SRF dung dé thiét 1ap va diéu khién cac khoi
chtrc nang bén ngoai (vi du nhu ADC, PWM ...).

Thanh ghi STATUS (03h, 83h, 103h, 183h):thanh ghi chtra két qua thuc
hién phép toan cua khéi ALU, trang thai reset va cac bit chon bank can truy
Xuét trong bo nho dir ligu.

Bang 2.4.Thanh ghi STATUS (03h, 83h, 103h, 183h):

RW-0 RW-D RWO R R-1 RMW-x  RAW-x  RIW=
| me | met [ R0 | T | P | z | bc | ¢ |
bit 7 bit 0

Thanh ghi OPTION_REG (81h, 181h): thanh ghi nay cho phép doc va ghi,
cho phép diéu khién chtrc ning pull-up cua cac chan trong PORTB, xac lap

cac tham s0 v€ xung tac dong, canh tac dong cluia ngat ngoai vi va bd dém

TimerO.
Bang 2.5.Thanh ghi OPTION_REG (81h, 181h)
RW-1  RW-1  RW-1 RW-1 RW-1 RW-1 RW-1 R
| RePU | nTEDG | TOCs | TosE | Psa | es2 | Ps1 | Pso |
bit 7 bit 0

Thanh ghi INTCON (0Bh, 8Bh,10Bh, 18Bh):thanh ghi cho phép doc va
ghi, chira cac bit diéu khién va cac bit cd hiéu khi timer0 bi tran, ngét ngoai vi
RBO/INT va ngit interrputon- change tai cac chan cia PORTB.

Bang 2.6.Thanh ghi INTCON (0Bh, 8Bh,10Bh, 18Bh)
RW-D  RW-D  RW-0  RW-0  RW-D  RW-D  RW-D  RMW-x
| GIE | PEE | TMROIEE | INTE | RBIE | TMROIF | INTF | RBIF |
bit 7 bit 0

Thanh ghi PIE1 (8Ch): chira cac bit diéu khién chi tiét cac ngit cta cac

khoi chirc nang ngoai vi.
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Bang 2.7.Thanh ghi PIE1 (8Ch)

RW-0  RW-D  RWO RWO RW-0 RW-D RW-D0  RW-D
|PsPE™ | ADIE | RCIE | TXIE | SSPIE | CCP1E | TMR2IE | TMRIIE |
bit 7 bit 0

Thanh ghi PIR1 (0Ch) chtra cd ngit ctia cac khdi chtrc ning ngoai vi, cac
ngit nay duoc cho phép bai cac bit didu khién chira trong thanh ghi PIEL.
Bang 2.8.Thanh ghi PIR1 (0Ch)

RW-D  RAW-D R-0 RO RW-0 RWO RWO RWD
[ psPIF | apDIF | RrRoiF | TWF | s8PIF | CCPIF | TMR2IF | TMRIIF |
bit 7 bit 0

Thanh ghi PIE2 (8Dh): chta cac bit diéu khién cac ngit ctia cac khdi chirc
nang CCP2, SSP bus, ngét cua b0 so sanh va ngét ghi vao b nhé EEPROM.
Bang 2.9.Thanh ghi PIE2 (8Dh)

u-0 RIW-0 u-0 RIW-0 RIW-0 U-0 U0 RAW-O
| — | eme | — | ere | Boue | — | — |cceae |
bit 7 bit 0

Thanh ghi PIR2 (0Dh): chira cac co ngat cila cac khéi chiic ning ngoai vi,
cac ngat nay dugc cho phép boi cac bit diéu khién chira trong thanh ghi PIE2.
Bang 2.10.Thanh ghi PIR2 (ODh)

U-0 RAW-D U-0 RIW-0 RIW-0 U-0 U0  RWD
| — | cmer | — | eeF | BoUF | — | — | ccraF |
bit 7 bit 0

Thanh ghi PCON (8Eh): chtta cac co hiéu cho biét trang thai cac ché 6
reset cua vi diéu khién.
Bang 2.11.Thanh ghi PCON (8Eh)

u-o U-0 U0 -0 U0 u-o RAN-0 RN-1
I I I I I I
bit 7 bit 0

d)Thanh ghi muc dich GPR
Céc thanh ghi nay c6 thé duoc truy xuat truc tiép hodc gian tiép thong
qua thanh ghi FSG (File Select Register). Day 1a cac thanh ghi dir li¢u thong

thuong, nguoi st dung co thé tiiy theo muc dich chuong trinh ma c6 thé dung
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cac thanh ghi ndy dé chtra cac bién s, hing sb, két qua hodc cac tham sb phuc
vu cho chuong trinh.
e)Stack

Stack khong nam trong bd nhd chuong trinh hay b nhé dit liéu ma 1a mot
vung nh¢d dac biét khong cho phép doc hay ghi.

Khi 1énh CALL dugc thuc hién hay khi mot ngét xdy ra lam chuong trinh
bi r€ nhanh, gia tri cua bd dém chuong trinh PC ty dong duogc vi diéu khién cét
vao trong stack. Khi mot trong cac 1énh RETURN, RETLW hat RETFIE dugc
thuc thi, gia tr1 PC s€ tu dong dugc léy ra tur trong stack, vi diéu khién s& thuc
hién tiép chuong trinh theo ding qui trinh dinh trudc.

B6 nhé Stack trong vi diéu khién PIC ho 18F4680 c6 kha nang chtra duoc
8 dia chi va hoat dong theo co ché xoay vong. Nghia 14 gia tri cAt vao bo nhé
Stack 1an thtr 9 s& ghi d¢
1€n gia tri cat vao Stack 1an dau tién va gia tri cat vao bd nhd Stack 1an tha 10
s& ghi d¢ 1én gia tri cAt vao Stack 1an thir 2.

Can chu ¥ 1a khong c6 cd hiéu nao cho biét trang thai stack, do dé ta khong
biét duoc khi ndo stack tran. Bén canh d6 tap Iénh cua vi diéu khién dong PIC
cling khong c6 1énh POP hay PUSH, cac thao tac v&i bd nhé stack s€ hoan
toan duoc diéu khién boi CPU.
2.3.4.Cac cong xuit nhap cia Pic18f4680

Cong xuat nhap (I/O port) chinh 1a phuong tién ma vi diéu khién dung dé
tuong tac véi thé gidi bén ngoai. Bén canh d6, do vi diéu khién duoc tich hop
san bén trong cac dic tinh giao tiép ngoai vi nén bén canh chirc nang 1a cong
xuat nhap thong thuong, mot s chan xuat nhap con cé thém cac chic ning
khac dé thé hién sy tac dong cua céc dac tinh ngoai vi néu trén ddi véi thé giol
bén ngoai.

Vi diéu khién PIC18F4585 c6 5 cong xuat nhap, bao géom PORTA,
PORTB, PORTC, PORTD va PORTE.
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a) port a

PORTA (RPA) bao géom 8 I/O pin. Pay 1a cac chan “hai chiéu”
(bidirectional pin), nghia 14 c6 thé xuit va nhap duoc. Chirc ning /0 nay dugc
diéu khién boi thanh ghi TRISA (dia chi 85h). Mudn xé4c 1ap chirc ning cua
mot chan trong PORTA 14 input, ta “set” bit diéu khién twong (mg véi chan dé
trong thanh ghi TRISA va nguoc lai, muén xac 1ap chirc ning ciia mot chan
trong PORTA 14 output, ta “clear” bit diéu khién tuong (mg véi chan d6 trong
thanh ghi TRISA. Thao tic nay hoan toan tuong ty ddi voi cac PORT va céc
thanh ghi diéu khién twong Gmg TRIS (d6i véi PORTA la TRISA, doi voi
PORTB la TRISB, d6i v6i PORTC 1a TRISC, d6i véi PORTD 1a TRISD vadbi
vo1 PORTE 1a TRISE). Bén canh d6 PORTA con 1a ngd ra cia bd ADC, b0 so
sanh, ngd vao analog ngd vao xung clock cua Timer0O va ngd vao cua bd giao
tiép MSSP (Master Synchronous Serial Port).

Céc thanh ghi SFR lién quan dén PORTA bao gom:

- PORTA (dia chi 05h) : chura gia tri cac pin trong PORTA.

- TRISA (dia chi 85h) : diéu khién xuét nhép.

- CMCON (dia chi 9Ch) : thanh ghi diéu khién bo so sanh.

- CVRCON (dia chi 9Dh) : thanh ghi diéu khién bd so sanh dién ap.

- ADCONI (dia chi 9Fh) : thanh ghi diéu khién bo ADC.
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Bang 2.12.Tom tit cac thanh ghi lién quan dén Port A
TABLE 10-2: SUMMARY OF REGISTERS ASSOCIATED WITH PORTA

Reset

Name Bit7 | Bit6é | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0 | Values

on page

PORTA RAT) | Ra6l" | RA5 | RA4 | RA3 RA2 | RAT RAD 52
LATA LATA7M) | LATAB(") | LATA Data Output Register 52
TRISA TRISAT(" | TRISAB!") | PORTA Data Direction Register 52
ADCON{ — — | VCFG1 | VCFGD | PCFG3 | PCFG2 | PCFGT | PCFGD | 50
CMCON@ | €20UT | C10UT | C2NV | CIINV | CIS CM2 | CM1 | CMo 51
CVRCON® | CVREN | CVROE | CVRR | CVRSS | CVR3 | CVR2 | CVR1 | CVRO | 51

Legend: — = unimplemented, read as ‘0". Shaded cells are not used by PORTA.

Note 1: RAT:RAB and their associated latch and data direction bits are enabled as 1/O pins based on oscill ator
configuration; otherwise, they are read as 0",

2: These registers are unimplemented on PIC18F2X8X devices.

b) port b

PORTB (RPB) gom 8 pin I/O. Thanh ghi diéu khién xuat nhap tuong tng
1a TRISB. Bén canh d6 mot s6 chan cia PORTB con duoc sir dung trong qua
trinh nap chuong trinh cho vi diéu khién véi cac ché d6 nap khac nhau.
PORTB con lién quan dén ngat ngoai vi va bo Timer0. PORTB con dugc tich
hop chtic ning dién tro kéo 1én duge diéu khién boi chuwong trinh.

Céc thanh ghi SFR lién quan dén PORTB bao gom:

- PORTB (dia chi 06h,106h) : chira gia tri cac pin trong PORTB

- TRISB (dja chi 86h,186h) : diéu khién xuat nhap

- OPTION_REG (dia chi 81h,181h) : diéu khién ngit ngoai vi va bd

TimeroO.
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Bang 2.13.Tom tit cac thanh ghi lién quan dén Port B

TABLE 10-4: SUMMARY OF REGISTERS ASSOCIATED WITH PORTB

Reset

Name Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit2 Bit 1 Bit0 | Values

on page
PORTE RB7 RBE RBS RB4 RB3 RB2 RB1 RBO 52
LATB LATB Data Output Register (Read and Write to Data Latch) 52
TRISB PORTE Data Direction Control Register 52
INTCON | GIE/GIEH |PEIE/GIEL| TMROIE | INTOIE | RBIE | TMROIF | INTOIF | RBIF 49
INTCON2 RBPU | INTEDGO |INTEDGI|INTEDG2| — | MROP| — REIP 49
INTCON3 INT2IP | INT1IP - INT2IE | INT1IE - INT2IF | INT1IF | 49
ADCON1 - - VCFG1 | VCFGD | PCFG3 | PCFG2 | PCFG1 | PCFGD | 50

Lenend: — = unimnlemented read as ‘1" Shaded rells are notused by PORTR
c)portc

PORTC (RPC) gdm 8 pin I/O. Thanh ghi diéu khién xuat nhap tuong tmg

la TRISC. Bén canh d6 PORTC con chtra cac chan chirc nang cia b so sanh,

bd Timerl, bd PWM va céc chuan giao tiép nbi tiép 12C, SPI, SSP, USART.
Céc thanh ghi diéu khién lién quan dén PORTC:
- PORTC (dia chi 07h) : chtra gié tri cac pin trong PORTC
- TRISC (dja chi 87h) : diéu khién xuit nhap.

Bang 2.14.Tom tat cac thanh ghi lién quan dén Port C

TABLE 1046: SUMMARY OF REGISTERS ASSQOCIATED WITH PORTC

Reset

Name Bit7 | Bité | Bits | Bit4d | Bitd | Bit2 | Bit1 | Bit0 | Values

on page
PORTC RCT | RC8 | RC5 | RC4 | RCy | RCZ | RC1 | RCO 52
LATC PORTC Data Output Register 52
TRISC PORTC Data Direction Register 52
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d)port d:
PORTD (RPD) gém 8 chan I/O, thanh ghi diéu khién xudt nhap twong tmg 13
TRISD. PORTD con 1a cong xuat dit liéu cua chuan giao tiép PSP (Parallel
Slave Port).
Céc thanh ghi lién quan dén PORTD bao gdm:
- Thanh ghi PORTD : chtra gia tri cac pin trong PORTD.
- Thanh ghi TRISD : diéu khién xuét nhap.
Bang 2.15.Cac thanh ghi lién quan dén Port D
TABLE 10-8: SUMMARY OF REGISTERS ASSOCIATED WITH PORTD

Rosat
Nama Bit 7 Bit6 | Bit5 | Bitd Bit 3 Bit2 | Bit1 Bit0 | Values

on page
PORTD! RD7 RDB RDS RD4 RD3 RDZ RD1 RDO 57
pk LATD Data Output Register 5
TRISD"  |PORTD Data Direction Register 52
TRISE! BF OBF BOV |PSPMODE| =  |PORTE Data Direction bits 52
ECCP1CON™ | EPWM1M1T | EPWMIMO | EDC1B1 | EDC1BO | ECCPIM3 | ECCPIMZ |ECCPIM! |ECCPIMO| 51

e)porte:

PORTE (RPE) gom 4 chan 1/0. Thanh ghi diéu khién xuat nhap tuong (g
la TRISE. Cac chan cua PORTE c6 ngd vao analog. Bén canh d6 PORTE con
1a cac chan diéu khién cua chuan giao tiép PSP.

Céc thanh ghi lién quan dén PORTE bao gom:

- PORTE : chtra gia tri cac chan trong PORTE.

- TRISE : diéu khién xuat nhap va xac lap cac thong sd cho chuan giao tiép
PSP.

- ADCONT1 : thanh ghi diéu khién khdi ADC.
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Bang 2.16.Cac thanh ghi lién quan dén Port E
TABLE 10-10: SUMMARY OF REGISTERS ASSOCIATED WITH PORTE

Raset

Name Bit7 Bit 6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit0 Values

on page
PORTEW - - - - RE3M2) RE2 RE1 REC 52
LATEI) - - - - —  |LATE Data Output Register 52
TRISE® IBF OBF [BOV |PSPMODE - TRISEZ | TRISE1 | TRISED 52
ADCON1 - - VCOFG! | WCFGD | PCFG3 | PCFGZ | PCFG1 | PCFGD 50
CMCONB! | Cc20UT | C10UT | C2INV C1INY CIS CM2 CM1 CMOD 51

2.3.5.Cac timer
a) Timer O

Pay 1a mot trong ba bd dém hoic bo dinh thoi cua vi didu khién
PIC18F4585. Timer0 1a bd dém 16 bit hoic 8 bit duoc két ndi voi bd chia tan
s6 (prescaler) 16 bit. Cau tric ciia Timer0 cho phép ta lwa chon xung clock tac

dong va canh tich cuc cta xung clock. Ngat Timer0 s& xuat hién khi Timer0 bi

tran.
TIMERO BLOCK DIAGRAM (8-BIT MODE)
FOSC
t t Sync with Sel
I Internal = TMROL —* TMROF
TOCKI pin - Programmable || o Clocks on Overflow
Prescaler

TOSE “ (2 TCY Delay)
TOCS 3 E
TOPS2:TOPS0 8
PSA < ;’f > Internal Data Bus

Note: Upon Reset, Timerd is engbled in 8-bit mode with clock input from TOCKI mex. prescale.
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TIMERO BLOCK DIAGRAM (16-BIT MODE)

Fosc/
) >

TOCKI pin ’—’

TOPSZ:TOPSO
PSA

Srfnl: with Sat

nternal —...| TMROL TMRD :

Clocks High Byte TMROIF
7 T

on Cverflow

(2 Ty Delay)
ﬂ_x \:\\JLRBEd TMROL

Write TMROL

8 8 ;

TMROH
8
5 8
A I

(_‘ 7 ;} Internal Data Bus

Mote: Upon Reset, Timer0 is enabled in 8-bit mode with clock input from TOCKI max. prescale.

Hinh 2.12: So d6 khdi ciia timer 0

Muén Timer0 hoat dong & ché do Timer ta clear bit TOSC
(OPTION_REG<5>), khi do6 gia tri thanh ghi TMRO s€ tang theo tung chu ki
xung dong hd (tan sé vao Timer0 bing Y4 tan sb oscillator). Khi gid tri thanh
ghi TMRO tir FFh tr& vé 00h, ngat Timer0 s& xuat hién. Thanh ghi TMRO cho
phép ghi va x6a duoc giup ta 4n dinh thdi diém ngat Timer0 xuat hién mot
cach linh dong. Mudn Timer0 hoat dong o ché d6 counter ta set bit TOSC
(OPTION REG<5>). Khi d6 xung tac dong 1én bd dém duoc lay tir chan
RA4/TOCKI1. Bit TOSE (OPTION REG<4>) cho phép lua chon canh tac
dong vao bot dém. Canh tac dong s€ 1a canh 1én néu TOSE=0 va canh tac
dong sé& 1a canh xudng néu TOSE=1. Khi thanh ghi TMRO bi tran, bit TMROIF
(INTCON<2>) s& duogc set. Pay chinh 1a co ngit ctia Timer0. Co ngit nay
phai duoc xéa bang chuong trinh trudc khi bo dém bat dau thuc hién lai qua
trinh dém. Ngat Timer0 khong thé “danh thirc” vi diéu khién tir ché d¢ sleep.

Cac I¢nh tac dong I1én gia tri thanh ghi TMRO s€ x6a ché d6 hoat dong cua
prescaler.

Khi ddi tuong tac dong 1a Timer0, tac dong 1én gia tri thanh ghi TMRO s&

x0a prescaler
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nhung khong lam thay doi ddi tuong tac dong cua prescaler. Khi dbi tuong tc
dong 1a WDT, 1énh CLRWDT s& x6a prescaler, dong thoi prescaler s& ngung
tac vu hd tro cho WDT.

Céc thanh ghi diéu khién lién quan dén Timer0 bao gém:

- TMRO (dia chi 01h, 101h) : chta gia tri ém cta TimerO.

- INTCON (dia chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép ngit hoat dong (GIE
va PEIE).

- OPTION_REG (dja chi 81h, 181h): diéu khién prescaler.
b)Timer 1

Timerl 1a by dinh thoi 16 bit, gid tri cia Timerl sé dugc luu trong hai
thanh ghi (TMR1H:TMR1L). C& ngat cta Timerl 1a bit TMRI1IF (PIR1<0>).
Bit diéu khién cua Timerl s& la TMRIIE (PIE<0>). Tuong ty nhu Timer0,
Timerl cling c6 hai ché d6 hoat dong: ché d6 dinh thoi (timer) vd&i1 xung kich
1a xung clock cuia oscillator (tan sd ctia timer bang Y tan s cua oscillator) va
ché do dém (counter) voi xung kich 13 xung phan anh cac sy kién can dém lay
tor bén ngoai thong qua chan RCO/TTOSO/T1CKI (canh tac dong 1a canh 1én).
Viéc lua chon xung tac dong (twong ung véi viée lua chon ché do hoat dong la
timer hay counter) dugc diéu khién bai bit TMR1CS (TICON<1>). Sau day l1a

so do khoi cua Timerl:
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Timer1 Oscillator e

TIOSOT13CKI - -
X X Prescaler Synchronize )
! ! 1.2 4.8 4 Detect
X ; Interna
) Clock
T108I ’ ! ! 5
------ - ) Sleep Input
T1OSCENT TMR1CS Timer1
TICKPS1:T1CKFSD Cn/Off
TISYNC
TMR1ON )
¥T=H] Set
Clear TMR1 .-=| TMRIL ‘ ,_ig,f Féﬁe TMR1IF
(CCP1 Special Event Trigger) 7~ 7 RS on Overflow
A | |
W \:V; —Read TMR1L
Write TMR1L
B L
B RV
TMR1H
g
AV
< Fi > Internal Data Bus

Hinh 2.13. So d6 khdi ctia Timerl
Céc thanh ghi lién quan dén Timer1 bao gom:
- INTCON (dia chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép ngit hoat dong (GIE
va PEIE).
- PIR1 (dia chi 0Ch): chita c& ngat Timerl (TMRIIF).
- PIE1( dia chi 8Ch): cho phép ngat Timerl (TMRI1IE).
- TMRIL (dia chi OEh): chira gia tri 8 bit thip ctia bo dém Timerl.
- TMR1H (dia chi OEh): chira gia tri 8 bit cao ctia bd dém Timerl.
- TICON (dia chi 10h): x4c lap cac thong s6 cho Timerl.
d)Timer 2
Timer2 1a bo dinh thdi 8 bit va duge hd tro bai hai bo chia tan sd prescaler
va postscaler. Thanh ghi chtra gia tri dém ctia Timer2 1a TMR2. Bit cho phép
ngat Timer2 tac dong 1a TMR20ON (T2CON<2>). C& ngat cua Timer2 13 bit
TMR2IF (PIR1<1>). Xung ngd vao (tin s6 bang Y tan sd oscillator) duoc dua
qua bd chia tan s prescaler 4 bit (vi cac ti s6 chia tan sb 1a 1:1, 1:4 hodic 1:16

va dugc diéu khién bai cac bit T2CKPS1:T2CKPS0 (T2CON<1:0>)).
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4 1110 1:16
T20UTPS3: T20UTPS0 o ) ———» Set TMRZIF
Postscaler
2 i
T2CKPS1:T2CKPSD —4— »  TMRZ Output
ito PWM or MS3P)
v | TUR2IPR2
YReset Match
Foscl4 T, 14,118 TMR2 =2 Comparator K’——  PR2
Prescaler )
B B
A I I,
Internal Data Bus < £ I-"':,

Hinh 2.14. So d6 khoi ctia Timer 2
Ngoai ra ngd ra ciia Timer2 con duoc két ndi voi khdi SSP, do d6
Timer2 con dong vai trd tao ra xung clock dong bd cho khéi giao tiép SSP.

Céc thanh ghi lién quan dén Timer2 bao gdm:

- INTCON (dia chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép toan bd cic ngit
(GIE va PEIE).

- PIR1 (dia chi 0Ch): chira cd ngit Timer2 (TMR2IF).

- PIE1 (dja chi 8Ch): chira bit diéu khién Timer2 (TMR2IE).

- TMR2 (dia chi 11h): chita gi4 tri dém ctia Timer?2.

- T2CON (dia chi 12h): xac lap cac thong s6 cho Timer2.

- PR2 (dia chi 92h): thanh ghi hd tro cho Timer2.

Timer0 va Timer2 1a bo dém 8 bit (gia tri dém t6i da 1a FFh), trong khi
Timerl 12 bo dém 16 bit (gia tri dém toi da 14 FFFFh). Timer0, Timerl va
Timer2 déu co hai ché do hoat dong 1a timer va counter. Xung clock ¢6 tan s6
bang Y tan sb cua oscillator. Xung tic dong 1én Timer0 dugc hd tro boi
prescaler va cé thé duoc thiét lap & nhiéu ché d6 khac nhau (tr:?m sb tac dong,
canh tac dong) trong khi cac thong s cua xung tac dong 1én Timerl 1a cb
dinh. Timer2 dugc hd tro béi hai bo chia tin sb prescaler va postcaler doc lap,
tuy nhién canh tac dong van dugc ¢ dinh 1 canh 1én. Timerl c6 quan hé véi

khéi CCP, trong khi Timer2 duoc két ndi véi khdi SSP.
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e) Timer 3

Timer]l 1a by dinh thoi 16 bit, gia tri ctia Timerl sé dugc luu trong hai thanh
ghi (TMR3H:TMR3L). C& ngit cua Timerl 1a bit TMR3IF (PIR1<0>). Bit
diéu khién cta Timer3 s& 13 TMR3IE (PIE<0>). Tuong tu nhu Timer0,
Timerl, Timer2, Timer3 cling c6 hai ché d6 hoat dong: ché do dinh thoi
(timer) voi xung kich 14 xung clock ctia oscillator (tin sé cta timer bang V4 tan
s6 cua oscillator) va ché d6 dém (counter) v6i xung kich 13 xung phan anh cac
su kién can dém ldy tir bén ngoai thong qua chan RCO/T10SO/T1CKI (canh
tac dong 1a canh 1€n). Viéc lua chon xung tdc dong (tuong ung véi viée lua
chon ché do hoat dong la timer hay counter) dugc diéu khién bai bit TMR1CS
(T3CON<1>).

Timer1 Oscillator — Timer1 clock input
I I D‘
TI0SO/T13CK] |X ' ' 1 _
X . Prescaler Synchronize ;
! ' ol 1248 § Detect
I I
T10SI E : : 5 ‘
"""" Sleep Input
TI0SCEND MRS Timer3
T3CKPS1:T3CKPSO On/Cff
T3SYNC .
TMR3ON
Set

CCP1/ECCP1 Specisl Event Trigger Clear TMR3 t VRS
TCCPx | TMR3L High Byte TMR3IF
7 on Overflow

]

A /—Read TMRIL
A

Write TMRTL

P VA

/ r:} Internal Data Bus

Note 1: When enable bit T1OSCEN is cleared, the inverter and feedback resistor are turned off to eliminate power drain.

Hinh 2.15. So d6 khdi ctia Timer 2
f) ADC
ADC (Analog to Digital Converter) 1a bo chuyén dbi tin hiéu giita hai dang
tuong tu va sb. PIC18F4680 c6 11 ngd vao analog (RAO,RA1,RA2,RA3,RAS;
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RE2:RE0 va RBO,RB1,RB7). Hiéu dién thé chuan VREF c6 thé dugc lya chon
14 VDD, VSS hay hiéu dién thé chuan dugc xéc 1ap trén hai chan RA2 va RA3

A/D BLOCK DIAGRAM

CHS3:CHSD

Valn
10-Bit (Input Voltage)
Converter
AD
YCFG1VCFGD
"""" AVoD
r— = — 7 _ : 0 ]
| VREF+ I 51
Reference T
| \oltage VREF- o
L—— — oo
------ ANEs

Note 1: Channels ANS through ANT are not available on PIC18F2X8X devices.
2: /O pins have diode protection to VoD and Vss.

Hinh 2.16. So dd khdi ADC

Két qua chuyén doi tir tin tiéu twong ty sang tin hiéu s6 1a 10 bit s6
tuong ung va dugc luu trong hai thanh ghi ADRESH:ADRESL.
Céc thanh ghi lién quan dén bo chuyén d6i ADC bao gom:
- INTCON (dja chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép cac ngit (cac bit
GIE, PEIE).
- PIR1 (dia chi 0Ch): chira co ngat AD (bit ADIF).
- PIE1 (dja chi 8Ch): chira bit diéu khién AD (ADIE).
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- ADRESH (dia chi 1Eh) va ADRESL (dia chi 9Eh): cac thanh ghi chtra két
qua chuyén d6i AD.

- ADCONO (dia chi 1Fh) va ADCONI (dia chi 9Fh): x4c 1ap céc thong sb
cho bo chuyén dbi AD.

- PORTA (dja chi 05h) va TRISA (dia chi 85h): lién quan dén cac ngd vao
analog & PORTA.

- PORTE (dia chi 09h) va TRISE (dia chi 89h): lién quan dén cc ngd vao
analog & PORTE.
g)Giao tiép néi tiép

USART (Universal Synchronous Asynchronous Receiver Transmitter) la
mot trong hai chuan giao tiép ndi tiép.USART con duge goi 1a giao dién giao
tiép ndi tiép SCI
(Serial Communication Interface). C6 thé str dung giao dién nay cho céac giao
tiép véi cac
thiét bi ngoai vi, vi cac vi diéu khién khac hay véi may tinh. Cac dang cta
giao dién USART ngoai vi bao gdbm:

- Bat dong bo (Asynchronous).

- Pdng bd Master mode.

- Pong bd_ Slave mode.

PIC16F4680 duoc tich hop san bo tao toc d6 baud BRG (Baud Rate
Genetator) 8 bit hodc 16bit dung cho giao dién USART. BRG thyuc chat 1a
mot bé dém co thé dugce st dung cho ca hai dang déng bo va bat déng bo va
duoc diéu khién béi thanh ghi PSBRG. O dang bat déng b, BRG con duoc
diéu khién boi bit BRGH ( TXSTA<2>). O dang dong bo tac dong cia bit
BRGH dugc bd qua. Téc dd baud do BRG tao ra dugc tinh theo cong thuc

sSau.
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Bang 2.15. Téc d6 baud do BRG

SYNC BRGH =0 (Low Speed) BRGH = 1 (High Speed)
0 (Asynchronous) Baud Rate = Fosc/(ed (X + 1)) Bald Rate = FOsC/E (X + 1))
1 (Synchronous) Baud Rate = Fosc/(4 (X + 1)) HIA

Trong d6 X 14 gié tri ctia thanh ghi RSBRG ( X 14 s6 nguyén va 0<X<255).

Céc thanh ghi lién quan dén BRG bao gom:

- TXSTA (dia chi 98h): chon ché d6 dong bo hay bat dong bo ( bit SYNC)
va chon murc
tbc do baud (bit BRGH).

- RCSTA (dia chi 18h): cho phép hoat dong cong ndi tiép (bit SPEN).

- RSBRG (dja chi 99h): quyét dinh tbc do baud.

* USART bét dong bo: O ché do truyén nay USART hoat dong theo chuan
NRZ (None-Return-to-Zero), nghia 1a céc bit truyén di s& bao gém 1 bit Start,
8 hay 9 bit dir liéu (thong thuong la 8 bit) va 1 bit Stop. Bit LSB s€ duogc
truyén di trude. Cac khdi truyén va nhan data doc 14p voi nhau s& dung chung
tan sb tuong tmg véi téc do baud cho qua trinh dich dir liéu (téc d6 baud gip
16 hay 64 lan tbc do dich dir liéu tuy theo gia tri ciia bit BRGH), va dé dam
bao tinh hiéu qua cua dit liéu thi hai khdi truyén va nhan phai dung chung mot
dinh dang dir liéu.

Céc thanh ghi lién quan dén qud trinh truyén dir liéu bang giao dién
USART bat dong bo:

- Thanh ghi INTCON (dija chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép tit ca cac
ng'flt.

- Thanh ghi PIR1 (dia chi OCh): chtra co hiéu TXIF.

- Thanh ghi PIE1 (dia chi 8Ch): chtra bit cho phép ngit truyén TXIE.

- Thanh ghi RCSTA (dia chi 18h): chtra bit cho phép cong truyén dit liéu
(hai pin
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RC6/TX/CK va RC7/RX/DT).

- Thanh ghi TXREG (dia chi 19h): thanh ghi chira dit liéu can truyén.

- Thanh ghi TXSTA (dija chi 98h): x4c 1ap céc thong s cho giao dién.

- Thanh ghi SPBRG (dia chi 99h): quyét dinh téc do baud.

* USART déng bo: Giao dién USART dé)ng bo duoc kich hoat béng cach
set bit SYNC. Cong giao tiép ndi tiép vAn 1a hai chdn RC7/RX/DT,
RC6/TX/CK va duoc cho phép bang cach set bit SPEN. USART cho phép hai
ché d6 truyén nhan dit liéu 1a Master mode va Slave mode. Master mode dugc
kich hoat bﬁng cach set bit CSRC (TXSTA<7>), Slave mode dugc kich hoat
bang cach clear bit CSRC. Diém khac biét duy nhit giita hai ché d6 nay la
Master mode s& 1y xung clock dong bo tir bd tao xung baud BRG con Slave
mode 14y xung clock ddng bo tir bén ngoai qua chan RC6/TX/CK. Piéu nay
cho phép Slave mode hoat dong ngay ca khi vi diéu khién dang & ché do sleep.

Cac thanh ghi lién quan dén quéd trinh truyén dit liéu bang giao dién
USART dong bo Master mode:

- Thanh ghi INTCON (dija chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép tat ca cac
ngét.

- Thanh ghi PIR1 (dia chi OCh): chtra ¢ hi¢u TXIF.

- Thanh ghi PIE1 (dia chi 8Ch): chtra bit cho phép ngat truyén TXIE.

- Thanh ghi RCSTA (dia chi 18h): chtra bit cho phép cong truyén dit liéu
(hai pin RC6/TX/CK va RC7/RX/DT).

- Thanh ghi TXREG (dia chi 19h): thanh ghi chira dit liéu can truyén.

- Thanh ghi TXSTA (dia chi 98h): x4c 1ap cac thong s6 cho giao dién.

- Thanh ghi SPBRG (dia chi 99h): quyét dinh tdc d6 baud.
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2.4.6.S0' dd ghép ndi mach do nhiét o

w o @ v
« <B58833858uwzd 282 °
FEFEEFRFFFEFF]-F I
18F4680
2 [rozspacaiN+ RETKBIPCD 40
2 | rospspaica - EX
% %
f— % 7
% »
% p
2| Rog/PSPIIC2IN- 3
2| RogPSPIC2IN- =
®__ | Ro3pspac2IN- voo |32
% | Ro3PSPIC2IN- vss [0
2 Lo
19 5
18 s
I ; 7
= ] o Vee
N 5 1
14| T
—‘7 OC2ICLKOIRAG .
13| oscHioLkiraT P 2
T RAO/ANOICVBEF
- vss
= 1
- Jj VDD MCLRVPPRE3 |1
- 0

Mach do nhiét dé6 LM35 hién thi trén LCD 16x2
2.3.7 code mach do nhiét dg, hién thi trén LCD.

/ Ten chuong trinh : Mach do nhiet do

// Mo ta phan cung : Dung PIC16F4680 - thach anh 20MHz
I/l : LCD giao tiep voi PORTD

// : Dau ra LM35 dua vao chan ANO

// Chu thich : hoac cac chu thich khac

/[ dung che do Power On Reset

/I chuong trinh viet cho PIC Tutorial

#include <16F4680.h>

#include <def 4680.h>

#device *=16 adc=10

#FUSES NOWDT, HS, NOPUT, NOPROTECT, NODEBUG,
NOBROWNOUT,

NOLVP, NOCPD, NOWRT
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#use delay(clock=20000000)

#use rs232(baud=115200,parity=N,xmit=PIN_C6,rcv=PIN_C7,bits=9)
#include <lcd_lib_4bit.c> // Thu vien ham cho LCD

int8 low,high,key,mode,min,max,model,i;

intl do_F;

void convert_bcd(int8 x);

void bao_dong();

void test();

void main()
{ float value;
on_off =1,
min =15; //nhiet do min default
max =35; //nhiet do max default
do F =0;
1=50;
mode =0;
model =0 ;
trisa = OXFF;
trisb = 0x01,
trisd = 0x00;
LCD_init();
Printf(LCD _putchar,dc 1201[1);
LCD_putcmd(0xCO0);
Printf(LCD_putchar,[1Khoi tao...[1);

// Khoi tao cho ngat ngoai
enable_interrupts (INT_EXT);
ext_int_edge(H _TO L);
enable_interrupts (GLOBAL);

// Khoi tao che do cho bo ADC
setup_adc_ports(ANO);
setup_adc(ADC_CLOCK_INTERNAL);
delay us(10);

// Lay mau nhiet do lan dau tien
value=(float)read adc();
value = (value - 558.5)/2.048; Il For 5V supply
/I value = (value - 754.8)/2.048; [/ For 3.7V Supply
/I value = (value - 698.2)/2.048; // For 4V supply
convert_bcd((int8)value); // Tach so tram, chuc, donvi de hien thi len

LED 7
delay _ms(1000);

LCD_putcmd(0xCO0);
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Printf(LCD_putchar,[L1Khoi tao xong[1);
while(1)
{
if (i==50)
{

value = read_adc();

value=(value-558.5)/2.048;

if (do_F==1) value=1.8*value+32;
convert_bcd((int8)value);
printf(CI\n\rNhiet do phong: %ull,value);// Gui gia tri len may tinh
LCD_putcmd(0xCO0);
printf(LCD_putchar,[] Temp = [);
LCD_putchar(high); LCD_putchar(low);
if (do_F==0) printf(LCD_putchar,[1 CLI);
else printf(LCD_putchar,[d F[);
1=0;

B

i++;

If(((int8)value > 40) || ((int8)value < 15)) on_off=1,

else

{
on_off =0;
LCD_Putcmd(OxCF);
LCD_putchar(d [);

blink=0;
¥
if (on_off==1)
{
if (blink==0) {

LCD_Putcmd(0xCF);LCD_putchar([1![1);blink=1;delay _ms(250);}
else {LCD_Putcmd(0xCF);LCD_putchar([]
[1);blink=0;delay _ms(250);}
by
¥

Hlend mMain--------m-m oo
#INT_EXT

void test()

{
if (do_F==1)do_F=0;
else do F=1;
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}

void convert_bcd(int8 x)
{

low=x%10; //chia lay phan du, so hang don vi

high=x/10; //tach hang tram va hang chuc
low = low + 0x30;

high = high + 0x30;

}
void bao_dong(){
int8 i;
if (blink == 0) blink = 1;
else blink=0;
for(i=0;i<50;i++)
{

LCD_Putcmd(0OxCF);
if (blink==0) LCD_putchar(![]);
else LCD_putchar(Cd [1);
}
¥
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CHUONG 3.
GUI TiN HIEU PO LEN INTERNET

3.1.TONG QUAN VE MANG INTERNET
3.1.1.Giéi thi¢u

Internet 1a mot hé thdng thong tin toan cau ¢ thé duge truy nhip cong
cong gém cac mang mdy tinh duoc lién két v6i nhau. Hé théng nay truyén
thong tin theo kiéu ndi chuyén géi dir lidu (packet switching) dua trén mot
giao thirc lién mang da dugc chuan hoa (giao thirc IP). Hé théng nay bao gdm
hang ngan mang may tinh nho hon ctia cac doanh nghiép, cua cac vién nghién
ctru va cac truong dai hoc, clia nguoi dung cé nhan, va cac chinh phu trén
toan cau. Ching cung cip mot khéi luong thong tin va dich vu khong 10 trén
Internet.Mang Internet mang lai rat nhiéu tién ich hitu dung cho nguodi st
dung, mdt trong cac tién ich phé thong cua Internet 1a h¢ théng thu dién tu
(email), tro chuyén truc tuyén (chat), may truy tim dit liéu (search engine),
cac dich vy thuong mii va chuyén ngan, va cac dich vu vé y té gido duc nhu
1a chita bénh tir xa hodc t6 chirc cac 16p hoc ao.

Nguon thong tin khong 16 kém theo céc dich vu twong tmg chinh 14 hé
théng cac trang Web lién két v6i nhau va cac tai liéu khac trong WWW
(World Wide Web). Trai véi mot sé cach st dung thudng ngay, Internet va
WWW khong dong nghia. Internet 13 mot tdp hop cac mang may tinh két ndi
v6i nhau bang diy dong, cap quang, v.v..; con WWW, hay Web, 1a mot tap
hop céc tai liéu lién két voi nhau bang cac siéu lién két (hyperlink) va cac dia
chi URL, va n6 c6 thé dugc truy nhap bang cach st dung Internet. Trong
tiéng Anh, sy nham 13n cua da s dan chung vé hai tir ndy thudng dugce cham

biém bang nhing tir nhu "the intarweb".
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3.1.2.Hoat dong ctiia mang Internet

Internet dya trén moé hinh khach — chu (client — server), trong do dir liéu
dugc trao ddi thong qua cac trang web. Trong mé hinh client — server, mdi
may tinh dugc xac dinh bo1 mdt dia chi Internet protocol (IP) va ca may tinh
client, server cting chap nhan mot giao thirc chung dé dé giao tiép véi nhau.
a)Cac giao thirc(Internet protocols)

-Céc giao thuc 1a tap cac luat ma cac may tinh phai tuan theo khi giao
tiép trén Internet.

-Tranmission Control Protocol (TCP): thiét 1ap két ndi giira hai may
tinh dé
truyén tai dit liéu, chia dir liéu thanh nhiing g6i nho va dam bao viéc truyén
nhan dit liéu. TCP 14 giao thirc huéng két ndi (connection-oriented protocol).

-User Datagram Protocol (UDP): thiét 1ap két ndi nhanh nhung khong
chac chin giita cac may tinh dé truyén tai dir liéu, cung cép it dich vu dékhac
phuc 1.

-Internet Protocol (IP): diéu chinh duong di ctia nhitng goi dit licu
duong truyén nhan trén Internet. TCP 1a giao thirc phi két ndi (connectionless
protocol).

-HTTP: cho phép trao doi thong tin trén Internet.

-FTP: cho phép truyén nhén file trén Internet.

-SMTP: cho phép gui thu dién tir trén Internet.

-POP3: cho phép nhan thu dién tir trén Internet.
b)Dia Chi IP(IP adress)

Internet 14 mot mang két ndi rong 10n giira cac may tinh. Pé xac dinh
mot may tinh trén mang nay, nguoi ta dung mot con sb goi la dia chi IP. bia
chi IP gom mot tp 4 s6 nho hon 255 va duoc ngan cach boi cac dau ©.°. Vi

du: 41.212.196.197.
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c)M6 hinh khéch — chi (Client — server model)

Trong md hinh khach - cha, may khach (client computer) yéu cau thong
tin tr mot may chi (server). May chu chip nhan yéu cu va gii thong tin vé
cho may khach. Viéc trao doi thong tin ndy dugc dién ra thong qua nhimg
trang web.

d) Hé thdng tén mién (Domain name system)

Mobi may tinh trén mang Internet dugc xac dinh béng dia chi IP, nhung
con sd nay rat kho nhé. Bé khic phuc nhuge diém nay, nguoi ta ding hé
théng tén mién dé dat tén cho may tinh. Vi du: tén mién www.yahoo.com
tmg véi dia chi IP 216.109.127.28. request web page Mién (domain) Gng
véi mot tdp cac mdy tinh trén Internet. Phan md rong cia tén mién (domain
name extension) dugc dung dé xac dinh qubc gia hay to chirc.
3.1.3.Két néi Internet
Pé két ndi v6i Internet can c6 mdt sé yéu cau vé phan cimg va phan mém sau:

-Phan cimg: may tinh, két ndi thong qua duong day dién thoai hodc két
nbi cap, modem.

-Phan mém: két ndi internet, hé diéu hanh, giao thirc TCP/IP, trinh
duyét web.

Cac yéu cau thiét yéu khi két ndi voi Internet: két ndi véi Internet
théng qua mot nha cung cip Internet (Internet Service Provider), modem,
trinh duyét va dia chi URL

-TCP/IP duoc dung 1am giao thirc chuan khi giao tiép trén Internet vi
n6 doc lap voi nén cia hé thong (platform independent) va khong c6 t6 chic
nao c6 quyén s hiru giao thirc nay..

3.2. GIOI THIEU IC ENC28J60
3.2.1.Giéi thi¢u chung vé IC ENC28J60
Trén thé gidi c6 rat nhidu hing cung cap vi mach hd tro sin sang cho

cac giao tiép theo giao thic TCP/IP, nhu cac hing lon: Realtek, Conexant,
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MicroChip,... Tuy nhién, xét trén quan diém cua nguoi thiét ké thi cac chip
dugc danh gia cao 1a chip dap tng duoc nhu cau thuc té (khong thiéu va ciing
khéng qua du thira tinh ning), duoc su hd tro tdi da tir hing vé cac thu vién
lap trinh, d& dang giao tiép vé6i cac vi xir 1y, mach thiét ké don gian, it doi
hoi cac linh kién ngoai. Tt nhitng ti€u chi do, cung véi sy ra doi dong chip
hd trg hodn toan giao thirc ethernet, viéc lwa chon ENC28J60 cua
MicroChip 1a lya chon rat phu hop, ca vé tinh ning ky thuat va gia ca .
Ngoai ra, hang hd tro diy di tai liéu va cac thu vién lap trinh, rat than
thién khi ghép noi véi cac ho vi xir 1y ¢6 trén thi truong.

ENC28J60 1a mot bo diéu khién Ethenet doc lap véi SPLVi mach
ENC28J60 duoc sir dung nhu mot giao dién Enthernet cho bat ky thiét bj
ngoai Vi nao.

ENC28J60 dap ung tat ca cac ki thuat theo chuan IEEE802.3. N6 cung
cap mot Model DMA ndi bd cho phép truyén dir liéu nhanh va dugc st dung

trong cac giao thirc mang.

Veap —— [ 1 28] <—— VDD
Vss —= [ 2 27— LEDA
CLKO =—[13 26[] — LEDB
INT ——[]4 25[] «<—— VDDOSC
WOL =—I[]5 24[] — 0SC2
SO —[]6 7 23[] = OSCt
Sl——=]7 o 22[] =—— Vssosc
SCK——= 18 8 21[] =— VssPLL
CS——=T[]9 Z 20[] «—— VDDPLL
RESET ——[] 10 w 19[] =— VDDRX
VSSRX — = [ 11 18[] =—— VssTX
TPIN+ —[]13 161 — TPOUT-
RBIAS —= [] 14 15[] =—— VDDTX

Hinh 3.1. So dd chan ENC28J60
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3.2.2. Ciu tric va chirc niing
-Giao tiép v6i cac thiét bi ngoai vi theo chuan SPI véi toc do 1én t6i
10Mbps.
-Giao thirc chuan IEEE802.3.
-B0O loc dac biét ty dong danh gia, chép nhan hodc tir chdi MagicPackit,
unicast, muliticast.
-C6 bd nhé dém Sram 1én tGi 8kb, co thé quan ly dir liéu dang tinh cdy va
linh hoat.
3.2.3. Chirc ning cac chan cia ENC28J60:
-Vbb, Vooosc, VoorLL, Voorx, Voorx @ cac chin nay dung dé cép nguén
nudi cho IC, nbi véi +3,3V, .
-Vss, Vssosc, VsspiLL, Vssrx, Vsstx  : cac chan nay dugce ndi Mass.
-/RESET: chan Reset vé mirc thép dé thiét 1ap lai ché do cho chip.
-OSC1,0SC2: 2 chéan nhan bd giao dong bén ngoai, ECC28J60 hoat dong
voi thach anh 25Mhz.
-CLOUT: tao ra xung clock khoang 6,25MHz.

-LedA, LedB: c6 chic ning ho tro tu dong phat hién va Reset.
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3.2.4.Cac khoi co ban bén trong ENC28J60:
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Hinh 3.2. Cac khdi co ban bén trong ENC28J60

Bao gom 7 khdi co ban sau:

1.

o &~ WD
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Khéi giam sat va diéu khién ENC28J60.

B0 nh¢ dém Sram cho viéc truy€ va nhéan goi tin.
Khoi giam sat viéc truy cap vao bd nhd dém.

Khéi Bus dir liéu gia ma 1énh thong qua SPL

Mot giao dién SPI dung d¢é giao tiép véi vi diéu khién.




6. Module Mac theo chuin IEEE802.3.

7. Module PHY ma héa va giai ma tin hi¢u di¢n.
3.2.5.B0 thuw vién TCP/IP STACK
a)So lwge vé TCP/IP Stack ciia Microchip

Bo thu vién TCP / IP Stack ctia Microchip cung cip mot nén tang cho cac
tmg dung Ethernet do xt Iy hau hét cic yéu cdu twong tac giira cac tang vat 1y
va tang ung dung . N6 bao gdm cac tng dung pho bién cua tang tmg dung,
bao gom HTTP2 phuc vu cac trang web, SMTP dé giri e-mail, SNMP cung
cép tinh trang, kiém soat, Telnet, TFTP,-to Serial Ethernet, va nhiéu hon
nita. Ngoai ra, bo thu vién TCP/IP stack ndy c6 dung lugng tuong dbi nhe va
hiéu suét trién khai cao cua TCP va UDP tang giao vén, ciing nhu cic
module hd trg khac nhu IP, ICMP, DHCP,ARP,vaDNS.

Bo thu vién TCP / IP Stack cua Microchip. Téi uu hoa cho tit ca cac
PIC18, PIC24, dsPIC va gia dinh vi diéu khién PIC32.Céac ngin xép duoc
chia thanh nhiéu 16p, mdi 16p truy cép dich vu tir mot hodc nhiéu 16p truc tiép
dudi no. . Bo thu vién TCP / IP Stack bao gom cac tinh nang chinh:

-Tbi wu hoa cho tat ca cac PIC18, PIC24, dsPIC va PIC32 gia dinh.HJ tro
giao thic: ARP, IP, ICMP, UDP, TCP, DHCP, SNMP, HTTP, FTP, TFTP
-Socket ho trg cho TCP va UDP

-Secure Sockets Layer (SSL)

-NetBIOS vu dich vu tén

-DNS - Domain Name System

-Ethernet Device

Discovery

-Hb tro cho MPLAB C18, C30, C32 va trinh bién dich
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DHCP SNMP

ARP

Ethernet

Hinh 3.3.So db b6 thu vién TCP/IP stack

Bo thu vién TCP/IP stack dugc viét bang cia ngon ngit 1ap trinh
'C.Toan bo code c6 dung lugng khoang 28-34 KB, tuy thudc vao muc dich duoc
sir dung, B9 thu vién dé lai nhiéu khong gian trén dé ngudi ding co thé diéu

chinh cho phu hgp véi ing dung ctia minh.

b)Mé hinh tham chiéu TCP/IP stack

Gidng nhu mo hinh tham chiéu TCP / IP, TCP / IP Stack ciing dugc
chia thanh nhiéu 16p (Hinh 2). M&i 16p c¢6 1 chirc ning riéng, trong khi cac
dich vu va cac API (Giao dién lap trinh ing dung) dugc dinh nghia thong qua
cac tidu d&, bao gdm cac tap tin. Khdng gidng mé hinh TCP / IP, cac 16p trong
TCP / IP Stack truc tiép truy cap vao mot hoic nhiéu 16p ma khong phu thuc
vao 16p dudi nd. Mot bd sung 16n ctia TCP / IP Stack 1a thyc hién viée bd
sung hai modules maoi: "StackTask" va "ARPTask". StackTask quan 1y hoat
dong cua Stack va tit ca cac module cua no, trong khi ARPTask quan 1y cac
dich vu cua cac Pia chi Nghi quyét Protocol (ARP) 16p. Nhu di dé cap trudce
d6, TCP / IP Stack 1 mdt bd chuong trinh; mot s6 16p cua n6 phai c6 kha
nang thyc hi¢n mot s6 hoat dong khong déng bo. Dé co thé dap ung dugc diéu

nay doi hoi phai c6 tinh twong ddi doc 1ap khi sir dung dich vu.
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TCP/IP Reference Model

Microchip Stack Implementation

Application

Transport

Infernet

Host-to-Network

HTTR/FTF!
DHCP StackTask
UDP/TCP
ICMP
P ARPTask
ARP
IR
MAC (or SLIP)

Hinh 3.4. So sanh md hinh TCP/IP va mo hinh TCP/IP Stack

¢)Céu hinh

TCP/IP Stack 1a bd chuong trinh duoc viét bang ngon ngit “C”. Dé bat,

tat hodc thiét lap mdt tham s6 nao do nguoi su dung chi can thay ddi mot

hoac nhi€u tham s6 trong cac dinh nghia . Hau hét cac tham s6 nay duoc

dinh nghia trong tap tin header, "StackTsk.h". Mot s6 dinh nghia dugc quy
dinh tai céc tap tin khac duogc hién thi véi tén tap tin twong Ung. Mot khi tap

tin nay dugc sira d6i, nguoi str dung phai xdy dung lai cac tmg dung cho phu

hop v6i du an ctia minh. Céac dinh nghia dugc liét ké trong Bang sau
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Bang 3.1. Cac dinh nghia

Dinh nghia Gia tri Str dung | Chiic nang
Oscillator Xac dinh  hé
CLOCK_FREQ ) .
L Frequency Tick.c thong dao dong
(compiler.h) L 2
(Hz) tan so
) Pé tinh toan mot
TICKS_PER_SECONDS 10-255 Tick.c . _
- - lan thir hai
2, 4, 8, 16, Pé xac dinh gia
TICK_PRESCALE_VALUE |32, Tick.c trj danh ddu vao
64, 128, 256 truy cap
MP  File | St dung b nho
MPFS_USE_PGRM N/A System chuong trinh dé
(MPFS.c) | luu trirt MPFS
Str dung eeprom
MPFS_USE_EEPROM N/A MPFS.c .
dé lvu trd MPFS
S6 byte MPFS
MPFS_RESERVE BLOCK | 0-255 MPFS.c
duo9c¢5 Iuu tri
External Data _
bia chi luu vao
EEPROM_CONTROL EEPROM MPFS.c
eeprom
Control Code
StackTsk. | Yéu cau st dung
STACK_USE_ICMP N/A
c ICMP
Yéu cau sir dung
STACK USE _SLIP N/A SLIP.c
- - SLIP
STACK_USE_IP_GLEANIN /A StackTsk. | Yéu cau str dung
G c IP
DHCP.c, .
Yéu cau st dung
STACK_USE_DHCP N/A StackTsk.
- dhcp
C
Yéu cau st dung
STACK_USE_FTP_SERVER | N/A FTP.c

FTP
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TCP.c,

Yéu cau sur dung

STACK_USE_TCP N/A StackTsk.
- — TCP
C
UDP.c, .
Y¢u cau st dung
STACK_USE_UDP N/A StackTsk.
- — TCP
C
ARP.c, ,
STACK_CLIENT_MODE N/A Kich hoat client
TCP.c
TCP sé doi ACK
TCP_NO WAIT_FOR_ACK |N/A TCP.c . .
trude khi truyén
MY _DEFAULT _IP_ADDR_
BYTE Xac dinh mac
MY_DEFAULT_MASK_BY U dinh 1P, MAC,
ser
TE? .. | gateway va
0-255 Applicatio .
MY DEFAULT_GATE BYT subnet mask gia
n
E? tri.
MY _DEFAULT _MAC BYT
E?
IP, MAC,
gateway va
subnet mat na gia
MAC.c, _ _
tri nhu Iuu / dinh
MY IP_ BYTE? ARP.c, _
- nghia bdi  ung
MY_MASK BYTE? DHCP.c, .
- - 0-255 dung. Néeu DHCP
MY _GATE BYTE? User
- - .. |duoc kich hoat,
MY_MAC BYTE? Applicatio
nhitng han 4nh
n
cac gia tri hién tai
may cha DHCP
giao cau hinh.
Pé xac dinh tong
MAX_SOCKETS 1-253 TCP.c

s0 sockets ho tro
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(gié1 han boi bd
nhé RAM c¢o
san).

kiém tra  thoi
gian thuc hién dé
dam bao rang
sockets 1a du dé
chon TCP uUng
dung.

TCP.c, Xac dinh kich
MAX_UDP_SOCKETS 201-1500
- - MAC.c thudc bd dém.
Xéc dinh tong s6
truyén qua bd
dém. con sb nay
MAX_TX BUFFER_COUNT | 1-255 MAC.c C
duoc han ché bdi
kich thudéc b
dém cua Mac
Xac dinh  sO
MAX_ HTTP_CONNECTION luong  t6i da
1-255 HTTP.c .
S HTTM duoc keét
ndi
Xac dinh kich
MPFS WRITE_PAGE_SIZE .
1-255 MPFS.c thudc cd thé ghi
(MPFS.h) .
trén MPFS
FTP_USER _NAME_LEN Xac dinh d6 dai
1-31 FTP.c .
(FTP.h) toi da cua FTP
MAX_HTTP_ARGS Xac dinh s6 toi da
- - 1-31 HTTP.c
(HTTP.c) cua HTML
MAX HTML _CMD_LEN Xac dinh do dai
1-128 HTTP.c .
(HTTP.c) toi da cuia HTML
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d)Sw dung TCP/IP Stack

Bo thu vién TCP/IP Stack chir day di cac Modem hd tro nhu :HTTP,
IP, FTP, DHCP. Tty vao muyc dich str dung ma nguoi lap trinh c6 thé thay doi
cho phu hop vé6i du an ciia minh, nhung mot sd tap tin nhat dinh phai c¢6 trong
du an dé phu hop voi bién dich. Cac Module va tip tin d6 dugc trinh bay
trong bang sau:

Bang 3.2. Cac module va tap tin

Module Tap tin bat budc Muc dich

MAC MAC.c Media Access Layer
Delay.c

SLIP SLIP.c Media Access Layer for SLIP

ARP ARP.c Address Resolution Protocol
ARPTsk.c
MAC.c or SLIP.c

Helpers.c

IP IP.c Internet Protocol
MAC.c or SLIP.c

Helpers.c

ICMP ICMP.c Internet Control Message Protocol
StackTsk.c

IP.c

MAC.c or SLIP.c
Helpers.c

TCP StackTsk.c Transmission Control Protocol
UDP.c

IP.c

MAC.c or SLIP.c
Helpers.c
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UDP

StackTsk.c
UDP.c

IP.c

MAC.c or SLIP.c

Helpers.c

User Datagram Protocol

Stack Manager

StackTsk.c
TCP.c

IP.c

ICMP.c
ARPTsk.c

ARP.c

MAC.c or SLIP.c
Tick.c

Helpers.c

Stack  Manager (“StackTask”),
which coordinates the other
Microchip TCP/IP Stack modules

HTTP Server

HTTP.c

TCP.c

IP.c

MAC.c or SLIP
Helpers.c
Tick.c

MPES.c
XEEPROM.c(1)

HyperText Transfer Protocol Server

DHCP Client

DHCP.c
UDP.c
IP.c
MAC.c
Helpers.c
Tick.c

Dynamic  Host  Configuration

Protocol
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IP Gleaning StackTsk.c To configure node IP address only.
ARP.c
ARPTsk.c
ICMP.c

MAC.c or SLIP.c

FTP Server FTP.c File Transfer Protocol Server.
TCP.c

IP.c

MAC.c or SLIP.c

*Cac 16p chirc nang trong TCP/IP Stack

TCP/IP Stack c6 nhiéu 16p dé sir dung 1 16p thi ta cin phai tim hiéu ¥
nghia va churc nang cta ching.

*Media Access Control Layer (MAC)

TCP/IP Stack bao gém nhiéu tmg dung da duoc cu thé bang vin bang
dé st dung giao dién mang luu ¥ ung dung nay d duoc cu thé bang vin ban
d¢ st dung giao dién mang Realtek RTL8019AS Controller
(NIC). RTL8019AS la mdt NE2000 tuwong thich NIC, ma dugc thuc hién ca
trén vat 1y Ethernet (PHY) va 16p MAC. Néu mot NIC khac duogc st dung,
nguoi s dung s€ can phai stra ddi hodc tao mét file MAC.c méi dé chira truy
cap. Mién la dich vu dugc cung cép bo1 MAC.c khong thay doi thi tat ca cac
module khac s& van khong thay doi.

Ngoai viéc quan 1y by dém FIFO cho NIC. Mac con quan 1y by dém
truyén nhén, no cé thé yéu cAu mot tap tin nao d6 duogc truyén lai. nguoi su
dung c6 thé x4c dinh duoc kich thudc cia bd dém nho vao file Mac.c.

*Serial Line Internet Protocol (SLIP)
L6p SLIP str dung cap nbi tiép nhu cac giao tiép phuong tién truyén thong,
thay vi céap ethernet. SLIP khong doi hoi phai ¢6 NIC, do d6 cung cap rat don

gian va két ndi khong tén kém IP. SLIP thuong 1a mot két ndi mot-mot, noi
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mot may chu két ndi véi mot may khach. Cac SLIP module duoc thiét ké dé
hoat dong vo1 mot Windows ® dua trén mdy tinh, mac du noé co thé duoc sta
ddi dé 1am viéc vai hé diéu hanh khéc voi rét it thay ddi. Cac APIs duoc cung
cap boi cac module SLIP ciing duoc sir dung gidng nhu MAC

*Address Resolution Protocol

Lop ARP cua TCP / IP Stack dugc thuc hién boi hai mo 16p :ARP va
ARPTask .ARP thuyc hién béi cac tap tin "ARP.c", ARPTask thuc hién boi
cac tap tin"ARPTsk.c" cung cdp hoan thanh dich vu ARP. ARPTask duoc
thuc hién nhu mot bé may tap hop, dap tng yéu cau ARP tir xa. N6 ciing duy
tri mot bo nhod cache mot cép dé luu trit ARP tra 101 va dua mot mirc do cao
hon cho phti hop voi cac cude goi. ARPTask 1a mét co ché khong thuc hién
thir lai. Do d96, cac 16p trén hodc cac tng dung nay phai phat hién ra diéu kién
tho1 gian va tra 161 phu hop.

ARPTask hoat dong & hai ché d6: ché do Server va Server / Client. Trong
ché do Server Client , mot phﬁn ctia md duoc kich hoat va bién soan dé tao
ARP yéu cau tir cic may chil dia phuong riéng ctia minh. Trong ché do
Server, cAcARP mi yéu cau khong dugc bién dich. Thong thuong, néu
TCP/IP Stack dugc st dung véi cac tng dung may chu (nhu HTTP
Serverhodc phuc vu FTP) r, ARPTask nén dugc bién soan trong Server hinh
thuc dé giam kich thudc ma.Trinh bién dich xac dinh bao gém
STACK_CLIENT _MODE phan mi khach hang. Trong ché d6 Server/
Client, ARPTask duy tri mot bd nhé cache mot cap dé luu trit cac ARP tra 1oi
cia may chu tr xa. Khi Server / Client khéng
duoc kich hoat, bo nhé cache 1a khong dugc dinh nghia va tuong ng voi b
nhd RAM va bo nhé chuong trinh khong dugc sur dung..

*Internet Protocol (IP)
Lép IP cua TCP / IP Stack dugc thuc hién boi cac tap tin "IP.c". Cac

phan dau tap tin "IP.h"xé4c dinh cac dich vu dugc cung cip boi 10p nay .Trong

80



kién trac nay, 16p IP 1a thu dong, né khong dap tng véi cac goi dir licu
IP. Thay vao d6, 16p cao cp str dung IP nguyén thiy va lay cac goi tin IP,
giai mi n6 va xu 1y mot cach thich hop. Pic diém k¥ thuat IP nay 13 yéu cau
cac may chu dja phuong tao ra mot géi tin nhan dang duy nhét cho mdi goi tin
truyén qua no, nhan dién cho phép mdy chi tir xa xac dinh cac goi tin tring
lap va loai bé chung. Lop IP ciia TCP / IP Stack duy tri mdt tu nhanl6-bit
bién dé theo ddi cac gdi tin dinh danh.

*Internet Control Message Protocol (ICMP)

Lop ICMP duoc thuc hién bdi cac tap tin "ICMP.c".Cac tap tin ti€u dé
"ICMP.h" dinh nghia cac dich vu duoc cung cép boi 16p nay. Trong kién tric
nay, 1op ICMP 1a mot 16p thu dong, ndé khong dap ung voi cac goéi dir ligu
ICMP. Thay vao d6, 16p cao cip st dung ICMP nguyén thay va tim nap
ICMP goi tin, giai thich n6 va xtr 1y cho thich hop.

Théng thudng, ICMP duogce sir dung dé giri va nhan 16i hodc tham do tin
nhan. Trong TCP / IP Stack,ICMP thuc hién nguyén thay co thé duogc su
dung dé tao ra bat ky thong diép ICMP. Trong nhiinng tmg dung, ICMP 1a
hitu ich cho muc dich tham do .Khi dugc kich hoat, ICMP c6 thé dap tng véi
"ping" cac goi tin, do d6 cho phép mdt may chu tir xa co thé xac dinh may
chu dia phuong.

Céc vi mach 16p ICMP chi dap tmg dit liéu ping cac dit liéu 1én dén 32
byte; goi tin 1én hon s& duge bo qua. Néu ta mudén xir Iy cac géi tin 16n hon
thi chi can sira doi cac trinh bién dich xac dinh MAX _ICMP_DATA_LEN
(trong cac tap tin tiéu dé "StackTsk.h").

*Transmission Control Protocol (TCP)

Lop TCP cuaa TCP / IP Stack dugc thuc hién bdi cac tap tin
"TCP.c". Cac phﬁn dau tap tin "TCP.h"x4c dinh c4c dich vu dugc cung cép
boi 16p nay . Trong kién tric clia TCP/IP Stack , TCP 1a mot 16p da hoat
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dong. N6 ¢o thé tim TCP cac goi dir liéu va dap tmg dén cac may chu tir xa
theoTCP cua mdy chu quén ly.

"TCP.h" cung cip dich vu socket TCP va gidu tat ca TCP géi xir 1y tir
ngudi goi. Lop nay cho phép 2-253 TCP socket, s6 luong giéi han boi bd nhé
va trinh bién dich dugc st dung. V61 hon mot socket, cac iing dung cép cao
hon c¢6 thé duy tri dong thoi nhiéu két néi TCP va c6 thé co nhiéu hon mot
tmg dung duoc st dung 16p ndy. Co sd nay rat hitu ich khi HTTP Server
duogc sir dung. Mdi socket tiéu thu khoang 36 bytes (kiém tra tap tin nguon
cho thuc tétiéu thu) va lam ting thoi gian. tong thé ché bién TCP

Khong giéng nhu cac giao thie TCP / IP , tat ca socket trong TCP / IP
Stack chia sé mot hodc nhiéu hon mot bd dém truyén. Cach tiép can nay lam
giam téng thé duoc yéu ciu RAM, nhung nd co thé tao ra mot van dé khac,
nhu tai mot vai socket khong nhan da bd dém truyén va khong béo théi gia
su dung cac socket. Trong hoan canh ndy cidc may chu va may dia phuong
khong thé lién lac v6i nhau . Dé tranh diéu ndy, nguodi dung phai dam bao
rang c6 di bo dém truyén cho tat ca cac socket.

V& viéc nhan du liéu , chi c6 mot bd dém duge nhan . Néu socket nhan
dugc dit li¢u cua nd, chu s hitu cua socket d6 phai tim nap va loai bo bo dém
nhan trong mot khoang thoi gian ngan dé cac socket khac c6 thé nhan dir liu
cua hg. Khi n6 phat hién goi tin n6 1a quan tam, n6 phai xtr Iy cac goéi hoan
chinh trong mot thoi gian ngan. Néu trong khoang thoi gian d6 ma van khong
lay duogc goi tin thi né sé doi va lay goi tin sau do.

Theo yéu cau ctia TCP, mdi phan doan TCP chira mot bo kiém tra bao gdbm
toan b cac giao thirc TCP va ca khu vyc dir liéu. Dé giam bd nhé RAM, 16p TCP
str dung trong bo dém MACNIC la Iuu trit va thuc hién céc tinh toan checksum
MAC trong bo dém riéng cua minh. Néu NIC duoc st dung nhu 1a mét MAC thi
cac SRAM NIC duoc st dung nhu mot by dém khong gian. Nhung néu 1a SLIP

duogc str dung nhu 1a mot MAC thi dit liéu dugc luu vao Ram ndi.
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Céc 16p TCP ciia TCP/IP Stack thuc hién hau hét cac phan TCP may
nuge chu dé xuit bai RFC793. N6 cling thuc hi¢n tu dong va thur lai hen gio
hoat dong, trong dé nguoi dung co thé kich hoat hodc vo hiéu hoa bdi céac
bién dich TCP_NO_WAIT FOR ACK dinh nghia thoi gian. Khi viéc gui lai
ty dong duoc kich hoat, mdi socket truyén dém dugc danh riéng cho dén khi
nhan dugc mot su trd 161 tr mdy chua 1a nhan duogc. Thiét ké nay tao ra hi¢u
qua mot truyén cira s6 cia mdt trong nhitng phan doan TCP. Vi vay, di liéu
thong qua s& thap hon déng ké hon trong ché do "Khong giri lai". Néu chi c6
cac HTTP Server duogc stir dung, nguoi sir dung co thé vo hiéu hoa viéc tu
dong giri lai va ting hiéu qua thong qua.Néu viéc 4p dung chinh cia logic yéu
cau mdi g61 s€ dugc thtra nhan trude khi mot cai méi cod thé dugc truyén,
nguoi st dung nén cho phép ché do "ty dong gui lai". Voi tu dong g lai
duoc kich hoat, mét s cac két néi md co thé khong nhan phuyc vu trén thoi
gian, va cac may chu tir xa co thé duogc huong thoi gian-outThiét lap lai hodc
sai sot.

*User Datagram Protocol (UDP)

Lop UDP cua TCP / IP Stack duogc thuc hién bdi cac tip tin
"UDP.c". Cac phé‘ln dau tap tin "UDP.h"xac dinh céac dich vu dugc cung cép
boi 16p nay . Trong kién trac cua TCP / IP Stack, UDP 13 mot 16p da hoat
dong. N6 c6 thé tim UDP cac géi dir lidu va thong bao cho UDP socket tuong
ung cua dir liéu dén hoac truyén tai dién.

"UDP.h" cung cdp dich vu socket UDP va gidu tat ca Xu ly goi tin
UDP tir ngudi goi. Lép ndy cho phép 1én dén 254 UDP socket (s luong gidi
han béisan bd nhé va trinh bién dich dugc str dung). Véi hon mot socket, cac
tmg dung cip cao hon c6 thé duy tri Mul-tiple dong thoi két néi UDP; c6
nhiéu tmg dung c6 thé dugc st dung 16p nay. Mdi socket tiéu thu khoang19
byte (kiém tra "UDP.h" tap tin dé tiéu thu thyc té)va ting thoi gian xir 1y tong
thé UDP.
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Khong giéng nhu cac giao thie TCP / IP , tit ca socket trong TCP / IP
Stack chia sé mot hodc nhiéu hon mot bd dém truyén. Cach tiép can nay lam
giam téng thé duoc yéu ciu RAM, nhung nd co thé tao ra mot van dé khac,
nhu tai mdt vai socket khong nhan da bo dém truyén va khong béo théi gia
st dung cac socket. Trong hoan canh ndy cidc may chu va may dia phuong
khong thé lién lac v6i nhau . Dé tranh diéu nay, ngudi dung phai dam bao
rang c¢6 da bo dém truyén cho tat ca cac socket
*Dynamic Host Configuration Protocol (DHCP)

Lép DHCP cua TCP / IP Stack dugc thuc hién boi cac tip tin
"dhcp.c". Cac phan dau tap tin"dhcp.h" dinh nghia cac dich vu dugc cung cap
boi 16p nay .DHCP 1a mdt 16p dang hoat dong ma chuong trinh phéat song
DHCP yéu cau, tu dong nhan duoc va giai ma DHCP phan tng. Cac tinh
nang chinh ciia n6 bao gom:

-CAu hinh dia chi IP, dia chi gateway va subnet mask.

- DHCP tu dong cho thué thoi gian, d6i méi va quan 1y viéc cho thué.

Hoat dong hoan toan ty dong ma nguoi stt dung khong can cang thiép.

Cac module DHCP duoc thuce hién nhu mot khéi thdng nhat ¢ nhiém vy
thuc hién cac hoat dong tu dong ma khong co kién thirc vé céc ung dung
chinh. Cac DHCP thyc té hoi nhap va kiém soat dugc thuc hién boi cic quan
Iy Stack; né xir 1y tat ca cac hoat dong can thiét ciia nd nhu mot phan cia tiéu
chuan nhiém vy, bang cach sir dung API DHCP dé kiém soat cac module cua
hanh vi. Ngudi dung khong can biét vé DHCP dé str dung no.

Mot ing dung ngudi dung cling cé thé chon dé go1 mat sb cac API dé truc
tiép kiém soat DHCP hoat dong, chrflng han nhu liéu DHCP dugc cdu hinh
hay khong, va liéu DHCP c6 vinh vién ngimg hoat dong. Thong thuong, tmg
dung ctia ngudi dung khong can tryc tiép tuwong tac voi DHCP .Dé sir dung
module DHCP, nguoi st dung phai st dung cac tap tin sau:

1. B6 ghi cht “STACK_USE_DHCP “trong tiéu dé tap tin "StackTsk.h".
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2. Pha co6 hai tap tin”dhcp.c " va "udp.c" trong du an.

3. Tang MAX_UDP_SOCKETS 1én mét (it nhat mot UDP socket phai

c6 sdn cho DHCP diéu chinh s luong socket dua trén UDP va

DHCP).

Khi DHCP duogc thyc hién, tmg dung nguoi ding phai ¢ gang truyén
thong mang cho dén khi DHCP dugc cdu hinh ding. Thong thuong, néu mot
tmg dung ngudi dung cd chira cic Gmg dung mot hodc nhiéu khach hang cé
yéu cau thong tin lién lac trén dién-up hodc thiét 1ap lai, viéc 4p dung phai
kiém tra xem DHCP duoc cdu hinh trude khi truyén tai dir liéu bang cach s
dung cac mo-dun 16p thap hon .Piéuu ndy cé thé duoc thuc hién véi chirc
nang DHCPIsBound.

Pic diém k¥ thuat chinh thirc DHCP (RFC1541) 1a doi hoi cac khach
hang DHCP phai lam méi c4u hinh IP trudc khi cho thué thoi gian. Bé theo
doi thoi gian thué, nguoi sir dung phai chac chan rang TickUpdate () duoc goi
theo yéu cau, va d6 chinh xac 14 thoi gian hop 1y duy tri (xem méa ngudn tap
tin "websrvr.c"cho mot vi du 1am viéc). Do phan giai thoi gian can thiét 1a15
phut, céng hodc trir, c6 nghia 1 TickUpdate () c6 thé duoc goi 1a mot wu tién
rat thép.Béi v6i cac module DHCP diéu tu dong cap nhat cAu hinh dija chi va
subnet mask, phai c¢ it nhat mét DHCP server trén mang. D6 1a trach nhiém
ctia nguoi sir dung dé thuc hién mot sé phuong phap cho "xudt ban" cac ciu
hinh lai cho nguoi sir dung tiem nang. GOm c¢6 nhiéu tuy chon tu viéc doc
thong tin dén viéc hién thi ttrén mdi nut, dé luu trir thong tin trong mot may
cha trung tdm DHCP ta chi can cdp nhdt két qua cac gia tri cua
MY _IP_BYTE?,MY_GATE_BYTE?va MY_MASK _BYTE?

* IP Gleaning for IP Address Configuration

Nhu 1a mét thay thé DCHP, TCP / IP Stack cling thuc hi¢én mot phuong

phap don gian, dugc goi 1a IP Gleaning, tir xa thiét 1ap dia chi IP cia TCP / IP

Stack . Phuong phap nay khong phai 1a mot giao thuc Internet chuén, va
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khong c6 tuong Gmg véi RFC. Gleaning IP chi cho phép dia chi IP duoc thiét
1ap .Ddi v6i cau hinh IP hoan tat, DCHP phai duoc sir dung.

Gleaning IP khong can bat ky phan mém trén module. Thay vao dé, no
stt dung module ICMP ARP.Dé st dung no, tap tin "icmp.c" phai dugc khai
béo , va trinh bién dich xac dinhS TACK_USE_IP_GLEANING ghi chu ben
trong tap tinh StackTsh.h
e)HTTP SERVER

HTTP Server kém theo ung dung duoc thuc hién nhu mot khoi théng
nhat ton tai véi cac vi mach TCP / IP Stack va tng dung chinh cua nguoi
dung. Ca&c HTTP Server chinh n6 duogc thuc hién tai tap tin "HTTP.c", vdi
mot tng dung ngudi dung thuc hién hai chirc nang. Cac tmg dung ma ngudn
nay nam trong tip tin "Websrvr.c " nén duoc st dung nhu 13 mot miu Gng
dung dé tao ra cac giao di¢n can thiét.

HTTP Server duoc cung cip ¢ ddy khong thuc hién tit ca chirc ning
HTTP, n6 la mdt may chu tdi thiéu cho cdc muc tiéu cia hé théng
nhing. Nguoi st dung c6 thé dé dang thém méi chic ning theo yéu cau va
muc dich str dung.

HTTP server thich hgp nhiing chirc nang sau:

-Hd tro nhiéu két ndi HTTP.

-Hb tro cac trang web dat tai mot trong hai nd1 bochuong trinh hodc bd

nhé EEPROM ndi tiép bén ngoai.

-Bao gém mot chuong trinh dya trén PC dé tao ra MPFS hinh anh tir mot

thu muc nhét dinh.

-HJ tro cac phuong thirc HTTP "GET" (cac phuong phap khac c6 thé dé

dang thém vao).

-Hb tro mot d6i 1an Common Gateway Interface (CGI) dé goi chirc ning

xac dinh trudc tir bén trong trinh duyét tir xa.

-HJ trg ndi dung trang web ning dong thé hé
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Céac may chil bao gdm céc phan chinh sau:
- MPFS Builder Image.
- Thu vién MPES truy cap.
- MPFS Download thuong (thuc hién béichinh cua ting dung)
- HTTP Server Task.
Pé str dung module DHCP, nguoi st dung phai sir dung cac tap tin sau:

1. B6 ghi chi “STACK_USE HTTP_SERVER “trong tiéu dé tap tin

"StackTsk.h".
2. bat ghi chu nay MAX HTTP _CONNECTIONS trong tap tin
"StackTsk.h".

3. Phai c¢6 hai tép tin”http.c " va "mpfs.c" trong dy an.

4. Tuy theo noi luu trit trang wed ma c6 thé bo ghi cha
MPFS USE PGRM hoic MPFS USE _EEPROM. Néu dir liéu vao
EEPROM ngoai thi st dung thém tap tin"Xeeprom.c".

Cac HTTP Server stir dung file "index.htm" nhu Trang web mac dinh. Néu
trinh duyét (mot khach hang tir xa)truy cap cac HTTP Server bang dia chi IP hodc
tén mién thi "index.htm" 14 trang mac dinh phuc vu.Diéu nay doi hoi rﬁng tat ca
cac ung dung bao gdm mot tip tin c6 tén"Index.htm" phai duoc luu trong
MPFS. Néu can thiét, tén clia tap tin ndy co thé thay d6i mic dinh bang cach sta
d6i dinh nghia cua trinh bién dich HTTP DEFAULT FILE STRING trong tip
tin " http.c ". Chu y trong céc trang wed c6 thé duoc chita cac ky tur sau:

-Mot hodc hai dau ngoic kép ("va")

-Tréi hodc ddu ngodc vudng goc (<va>)

-Dau thang (#)

-Nhirng dau phan trim (%)

-Tréi hodc bén phai khung hodc niéng rang ([,{,] va))

-Ong "" biéu tugng (|)

-Céc dau gach chéo nguoc (\)
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-Déu s6t (V)

-Cac déu ngi (~)

HTTP ciing duy tri mot danh sach cac loai tap tin ma nd hd trg. No st
dung thong tin nay dé tu van cho mét tir xa trinh duyét trén lam thé nao dé
giai thich mdt tap tin cu thé, dua trén cta tap tin mo rong ba ky tu. Theo mac
dinh,Vi mach HTTP Server hd trg ". Txt", ". Htm","Gif". "Cgi"., ". Jpg",
"CLA". Va ". Wav" files. Néu mot Gmg dung st dung céac loai tip tin ma
khéng c¢6 trong nay danh sach, nguoi st dung co thé stra ddi cic bang
"httpFiles", cung véi tuong tmg"httpContents" trong tap tin "http.c".
f)FTP SERVER

FTP Server c6 nhi€ém vu hop tac vé1 TCP / IP Stack dé tao ra cac ung
dung chinh cua ngudi dung. FTP Server dugc thyuc hién tai tap tin "FTP.c".
FTP server c6 nhitng tin nang sau:

-Mot két ndi FTP cho ching ta biét c6 mot nguoi dung dang sir dung

ung dung do.

-Tu dong tuong tac voi tap tin hé théng (MPFS).

-Upload tap tin c4 nhan hoic hd tro.

Pé sir dung module DHCP, ngudi str dung phai st dung cac tap tin sau:
1. Bo ghi cha “STACK_USE_FTP SERVER “trong tiéu dé tap
tin "StackTsk.h".
2. Phai c6 hai tap tin”FTP.c " va "mpfs.c" trong du an.
3. Tuy theo noi luu trir trang wed ma c6 thé bé ghi cha
MPFS USE PGRM hoic MPFS USE EEPROM. Néu dir
licu vao EEPROM ngoai thi su dung thém tap

tin'"Xeeprom.c".
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3.2.6.S0' dd két ndi voi cac thiét bi ngoai vi

e, dER NAT po Be. M
PC web browser T3 o P ottt
0 dieun men
7 P public

o
pe Modem

IP public

|

&

Phone

Internet

Hinh 3.4. M6 hinh hé thdng diéu khién thong qua mang Internet.

MCU

10 Mbps
Ethernet

TNT, WOL 4

(

EEEEEEEEN e

Stand-Alone Ethernet Controller
Hinh 3.5. So db vi mach giao tiép ethernet ENC28J60
Vi mach ENC28J60 giao tiép v6i cac vi xtr Iy khac théng qua chuan truyén dir
liéu néi tiép SPI (Serial Peripheral Interface), ddy la chuin giao tiép rat
phd bién, dugc dung dé ndi cac vi mach trong cung mot hé thdng véi wu
diém 1a chay nhanh va tén rat it diy ndi tin hiéu, chi can 3 day cho ca dudng

ghi va doc, do la:
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MCu ENC28J60 _——
cs e — RJd&
10 > J ?__E
gl TROUT: | ) g
800 > | Il
S0l f+— ETHERNET
sekl— =5 | ey MAC By TRANSFORMER
Buffer # *
NT LEDA o
[NT s | —‘(!E;"
LEDB

Hinh 3.6. So d6 ghép ndi ENC28J60 véi vi xtr 1y
SCK Serial Clock — Xung dong bd cho dudng ndi tiép.
SI Serial Input — Tin hiéu ndi tiép vao (ghi).
SO Serial Output — Tin hiéu nbi tiép ra (doc).
Sau day 1a bo 1énh SPI dung cho vi mach ENC28J60 va cac gian dd xung thé
hién cac qua trinh ghi, doc dit li€u, 1énh gitra vi xtr Iy va ENC28J60.

\ i
CS \ /
0 1 2 3 4 5 b6 ( 8 5 10 11 12 13 14 15
SCK | | |
Opcode Address

L
Slwlj 00*413;“ *E*

+———  Data Out
High-Impedance State
% 1) x:fn,(BXi}\_lf)f\D’_)—

Hinh 3.7. Qua trinh doc thanh ghi diéu khién Ethernet
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CcS _"1 /—

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
SCK
Cpcode Address
|
s ho o ofaY3Y2Y1)o

e——  Dummy Byte ——|=—— DataByte Qut ———
High-Impedance State
so e 2000808000000 0D

Hinh 3.8. Qua trinh doc thanh ghi diéu khién MAC

High-Impedance State

S0

Hinh 3.9. Qua trinh ghi vao thanh ghi 1énh

cs \ [

0 1 2 3 4 5 6 7 B8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

SCK
. Opcode Address +——  DataByte 0 ——#o—— DataByte | ————»
s_[o/T ]t e/ EEEEEOR N EEEEEOE—
50 High-Impedance State
Hinh 3.10. Qua trinh ghi vao bo dém lénh
s T\ /
o 1 2 3 4 5 6 7
SCK | | | |
Opcode Data Constant (1Fh)
sl ‘ 1 1 1 1 1 1 1 1 \*\
so High-Impedance State

Hinh 3.11. Qua trinh ghi vao 1énh cta hé thong
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Mic du d3 duoc thiét ké theo cAu trac “stand alone” (mdt chip lam
hét cac viéc) nhung viéc diéu khién dé vi mach nay hoat dong duoc 1a rat
phtic tap va doi hoi co hiéu biét kha toan dién vé vi diéu khién, mach dién tir
va mang Internet. Tuy nhién, rat may méin cho nguoi thiét ké va 1ap trinh vi
hang MicroChip (hdng san xuit vi mach ENC28J60) di hd tro tdi da, bang
cach duara dﬁy du cac thu vién phuc vu cho viéc 13p trinh, lam cho viéc lap
trinh giao tiép voi vi mach nay tré nén kha dé dang.

3.3.80 PO NGUYEN LY
3.3.1.So 0 nguyén ly chung

Sau khi nghién ctru thiét ké mach do nhiét do dung LM35,d6ng thoi giri
tin hi¢u nhiét d9 1én internet nho IC ENC28J60 véi vi diéu khién trung tam la
PIC18F4680 ta c so d6 nguyén 1y chung nhu hinh 3.12.

FIH-CUC—2 FTM-CUC—S

o+
b

Pt
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3.3.2.Nguyén ly hoat dong

- Toan bd mach s& dugc reset khi ta dua chAn MCLR cta vi diéu khién
xubng mirc thap.

- Vi diéu khién PIC 18F4680 hoat dong vé1 dao dong & tan s 40MHz
st dung thach anh dao dong ndi vao cac chan OSC1 va OSC2 dé tao dao
dong.

*Po nhiét do :

- Pau ra Vout ctia cam bién nhiét 6 LM35 dugc ndi v6i ngd vao analog
RAO cua PIC18F4680, vdk nay c¢6 11 ngd vao analog (RAO,RAT ,RA2,RA3
,RA4 RA5 ;:RE2,RE0 va RBO,RB1,RB7),tit ca cic ngd vao analog nay déu

dugc ndi véi dau vao cta bd chuyén doi ADC 10 bit tich hop san trong vdk.

- Khi nhiét d6 méi trudng thay déi * 11am cho tré khang cia cam bién
LM35 thay do6i dan dén dién ap dau vao Vi, cia ADC thay doi. bién ap Vi,
vao ADC sé& duogc so sanh voi Ugctia ADC. Uy ¢ thé thay dbi tir OV dén
2(Vei/2).Hiéu dién thé chuan Vref ¢ thé dugc lwa chon 1a VDD, VSS hay hiéu
dién thé chuin dugc xac 1ap trén 2 chan RA2 va RA3 tuy thudc vao chuong
trinh.Gia st ban dau Uy = 0, néu Vi, > Uy khi @6 Uy s& dugc cong thém mot gia
tri 1a AU=10mv; U, =U, + AU dong thoi gia tri bd dém tang thém 1. Qua
trinh so sanh cur nhu vay dén khi nao Uy =Vi, thi dung. Khi d6 gia tri cua bo
dém chinh 14 gia tri thap phan. Gia tri thap phan nay s& duoc dua qua mot bo
giai ma, giai ma ra nhi phan rdi dua ra dau ra 10 bit ciia bo ADC.

- Két qua do nhiét do trén, co thé duoc hién thi trén may tinh thong qua
chuan giao tiép nbi tiép USART giita vi diéu khién va cong COM cila may
tinh théng qua IC MAX 232.

*Giao tiép mang :

- Pién ap tir khdi ngudn qua mach st dung ic LM317T cho dién 4p dau

ra 3V cip ngudn cho ic ENC28J60 va toan bd module giao tiép mang.
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- IC ENC28J60 hoat dong vo1 dao dong & tan s6 25MHz st dung thach
anh dao dong ndi vao cac chan OSC1 va OSC2 dé tao dao dong.

- ENC28J60 hoat dong khi

- Vi diéu khién PIC18F4680 giao tiép v6i ic ENC28J60 thong qua giao
dién SPI (giao tiép ndi tiép dong bd) kiéu chu - t& ,véi v6i vi diéu khién dong
vai tro 1a cht.Céc chan SCK,SI,SO,CS ctia ic ENC28J60 duoc ndi lan lugt voi
RC3/SCK ,RC5/SD0O,RC4/SDA,CS (chan CS duoc dwa xudng mirc thap).

- SCK : 1a xung giir nhip cho giao tiép SPI,mdi nhip trén chan SCK s&
bao 1 bit dugc nhan hay guri.Hai chan con lai dong vai tro nhan va gui dir lidu.

- Module giao tiép mang giao tiép voi cac thiét bi ngoai vi (¢ day la
modem) thong qua chan TPIN+ , TPIN- ,TPOUT+, TPOUT-.

- LedA, LedB: c6 chuc nang ho tro tu dong phat hi¢n va Reset.

-Khi khoi dong khéi giao tiép mang, vi dié khién 18F4680 s& doc cu
hinh tir trong bo nhd, cau hinh nay dugc load tir cac thu vién. CAu hinh nay s&
kiém tra xem c6 dit liéu SPI gui tr IC ENC28J60, cac dir li¢u do la dia chi
MAC, IP. Sau khi d3 cau hinh xong, vi diéu khién s& gui tin hiéu nhiét d6 toi
IC
IC ENC28J60 theo giao dién SPI, IC nay lai gii tin hi€u vira nhan dugc 1é€n

wedsever thong qua modem mang.
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Hinh 3.14.Module khi da két ndi mang
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KET LUAN

Trong thoi gian nghién ctru va thiét ké duoc su gitp d& tan tinh cia
Th.s Tran Thi Phuong Thao em da thu duoc nhiéu kién thirc vé cam bién
nhiét do, cu trac , cAu tao cua vi diéu khién , ung dung vao thuc té, hoan
thanh co ban yéu cau d6 an. Mach thi cong xong hién thi dugc nhiét do , hién
thi dia chi IP két néi véi internet. Tuy nhién vaAn con nhimg khuyét diém nhu
sai s6, thi thoang nhay gia tri, sit dung mang day vi vy hudn phat trién cua dé
tai két ndi voi internet qua wifi. Tuy nhién do thoi gian c6 han ciing nhu trinh
do ctia ban than con nhiéu han ché nén d¢ tai thuc hién con nhiéu thiéu s6t em
rat mong nhan duoc su chi bao, stra chita dong gop v kién cua cac thay cd
gi4o, cac ban trong 16p dé em c6 thé thuu hién va hoan thanh dé tai duoc tot

hon.

Mot 1an nira em xin chan thanh cam on sy chi bao, huéng dan tan tinh cua
Th.S Tran Thi Phuwong Thao, cac thay cb trong khoa, cac ban bé trong 16p da

gitip d& em trong qua4 trinh thuc hién dé tai.
Em xin chan thanh cdm on!
Hai Phong,ngay 25 thang 11nam 2012

Sinh vién

Nguyén Vian Hiép
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