Bai 1 Po toc do bang encoder
Nguyén Iy va cong thirc tinh

Bai thyc hanh hudng dan do tdc d6 truc quay bang cach dém xung encoder trong mot khoang thoi
gian xac dinh, hién thi toc d6 va bat canh bao khi vuot ngudng. Vi du st dung encoder 24
xung/vong, dém mat canh cua mdt kénh va ctra s6 do 1 giay.

1 So' dd khoi

—_— Hién thi téc do

Encoder Vi diéu khién . J
24 xung/vong PEm xung va dinh thai

—_— Canh bao LED/coi

- J

Xung encoder dugc dua vao chan ngét ngoai INT0. Mdi canh hop 18 1am ting bd dém mot 1an; timer
tao khoang thoi gian do. LED hodc co6i nhan tin hi¢u diéu khién tir vi diéu khién.

2 Cong thire tinh téc do
n=60xC/(PxAt) [vong/phit]

Ky hiéu Y nghia

C S6 xung dém dugc trong cira s6 do

P S6 1an dém trén mot vong, theo cAu hinh dém thyc té
At Thoi gian cua ctra s6 do, don vi gidy

n Téc d6 quay, don vi vong/phit (rpm)

V6iP=24vaAt=1s:n=25 x C. Tan s xung f = C/At, nén ciing c6 n = 60{/P,

3 Vi du minh hoa
C trong 1 giay Phép tinh Téc do
24 60 x 24 /24 60 rpm
240 60 x 240/ 24 600 rpm
480 60 x 480/ 24 1.200 rpm

Vi du dit no = 1.000 rpm: khi C = 480, hé thdng hién thi 1.200 rpm va bat canh bao. Trong bai nay,
didu kién canh bao 1a n > no; tai dung ngudng thi tit.

4 Luu y khi chon hé s6 P

P = 24 chi dting khi mdi vong tao 24 1an dém. Néu encoder A/B duoc giai ma x2 hodc x4 thi phai xac
dinh lai P tuong tng. Khong mac dinh s6 18 trén dia ludn béng s6 1an dém cta moi ché do.
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Bai 1 Thuat toan va kiém tra

5 Luwu d6 chwong trinh

Bat dau
Khéi tao INTO, timer va bién dém
v
Cho du ctra s6 do At
v
[ Chup C va dat lai b6 dém nguyén t
)
Tinh n = 60C / (P x At) va hién thij
Pung VL Sai
Bét canh béo |<— 0 —>[ Tat canh bao J

Song song: ISR INTO tang bé d&m C sau mbi canh xung.

6 Ma gia tham khao

INTO_ISR:
count = count + 1

Khi timer xac nhan du At:

khoa tam ngat dé€m xung

C = count; count =0

khdi phuc trang thai ngat

n=60.0*C/ (P*At)

hién_thi(n)

canh_bdo = (n > n0)
Bién count dung chung véi ISR can khai bao volatile; thao tac chup va x6a bo dém phai la mét thao
tac nguyeén tir. Trén 8051 ¢6 dién, INTO thuong dém canh xudng khi cau hinh theo canh; ISR can
ngan, khong xur 1y hién thi trong ngat.
7 Yéu cau kiém tra
Kiém tra khi truc dimg (C = 0), tai 600 rpm va 1.200 rpm; x4c nhén trang thai dén trudc va sau
ngudng. Voi ctra s0 1 s, mot xung tuong tng 2,5 rpm. Toc do thap c6 thé hién thi dao dong; c6 thé
tang ctra sO6 do hoac do chu ky gitra hai xung.
Tin hiéu encoder phai phu hop mirc logic ctia vi diéu khién va c6 chung GND. Néu ngd ra open
collector thi can dién tr& kéo 1én phu hop. Kiém tra chong nhiéu, tran bo dém va thoi gian timer;
khong gia dinh d§ rong xung 1a 1 pus néu chua c6 thong so thiét bi.
8 Bai tap tu thuc hién

a) Tinh téc d6 khi C =360, P =24, At=1s.
b) Véi cung tdc do, ddi At thanh 0,5 s thi C bang bao nhiéu?
¢) Néu dung giai ma x4 v6i P = 96, can stra thong s6 nao trong chwong trinh?
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Bai 2 Po nhiét d6 bang LM35 va ADC0804

Nguyén Iy va céng thire chuyén déi

Bai thyc hanh hudng dan doc dién ap LM35 qua ADC0804, tinh nhiét do, hién thi va canh bao. Dai
can quan sat 1a 0-99 °C. Phuong an co ban cip ngudn 5 V cho ADC va dung dai chuyén d6i 0-5 V;
dai ADC nay khac véi dai dién 4p cua LM35.

1 So' dd khoi

LM35 ADC0804 Vi diéu khién Hién thi
10 mv/°C Ma N tur 0 dén 255 Tinh nhiét do va canh bdo

2 Quan h¢ gitra nhiét do va dién ap
LM35 ¢6 do nhay danh dinh 10 mV/°C [1]. Do d6:
UCB=0,01 xT [V] va T =100 x UCB [°C]

Nhiét do T Pién 4p LM35 UCB
0°C 0V

25°C 0,25V

50 °C 0,50 V

99 °C 0,99 V

Cong thie T = 1000 x UCB / 5 khong dung véi LM35 ndi truc tiép. Chi dung quan hé khac néu c6
mach khuéch dai va da dua hé s6 khuéch dai vao cong thirc.
3 Chuyén ddi tir ma ADC sang nhiét dd

ADC0804 ¢6 8 bit, tirc 256 mutc lugng tir va ma N = 0...255 [2]. Goi UFS 1a d6 rong dai dién 4p
ADC, khi VIN—=0 V:

q=UFS/256; UCB=N x q; T~=100 x N x UFS /256.

V6i UFS=5V:q=19,53125 mV va T = 1,953125 x N (°C). Vi du doc N =26 thi T = 50,78 °C.
Day la nhiét d6 wéc luong theo ma ADC, khong phai gia tri chinh xac tuyét doi.

M 16n nhat 1a 255 nhung sé mirc luong tir 1a 256. Cong thirc N x 5 /255 1a cach noi suy hai dau dai,
khong phai cong thuc budc lugng tir dung trong bai nay.

4 Phuwong an tang do phan gidi

Co thé chon UFS = 1,28 V bang cach dit dién ap tai chan VREF/2 bang 0,64 V [1, 2]. Khi d6 q =5
mV va T~ 0,5 x N (°C), phu hop dai 0-99 °C. Pién 4p tham chiéu cin 6n dinh; khong nham dién ap
VREF/2 véi dién 4p ngudn ADC.
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Bai 2 Thuat toan va kiém tra

5 Luwu d6 chwong trinh

Bat dau
v
Khéi tao ADC, hién thj va canh béo
v
Bat dau chuyén déi va chd hoan tat
v
[ Poc ma N rdi tinh T = 100N x UFS / 256 ‘
Hién thi nhiét do
Pung VL Sai
Bét canh béo |<— 0 —>[ Tat canh bao J

NE&u chd ADC qua thai gian cho phép: béo 16i, khéng ding mé cd.

6 Ma gia va trinh tu doc ADC

Lap:

N = doc_ADC0804_c6_timeout()

néu doc 16i: bdo loi; ti€p tuc

T =100.0 * N * UFS / 256.0

hién_thi(T)

canh_bao = (T >= T0)
Ham doc ADC: dat CS = 0; gitt RD = 1; tao xung WR thép r0i cao dé bit dau chuyén ddi; cho INTR
xubng 0; dit RD = 0 va doc DBO...DB7 sau thoi gian truy cap yéu cau; dua RD vé 1. Mach ADC
phai c6 clock va tuan thu thoi gian diéu khién trong datasheet [2].

7 Kiém tra va xir Iy canh bao
Vi du chon To =50 °C va UFS =5 V: N = 25 cho khoang 48,83 °C, canh bao tat; N = 26 cho khoang

50,78 °C, canh bao bat. Véi UFS = 1,28 V: N = 100 tuong ung khoang 50 °C. B¢ phan giai khong
ddng nghia v6i d6 chinh xéac; két qua con phu thude cam bién, ADC va dién ap tham chiéu.

Kiém tra GND chung, chan cam bién theo ding kiéu v6 va ngudn cip. Néu hién thi chi c6 hai chi
s, can bao vuot dai khi T > 99 °C; khong ép gia tri vé 99 ma khong c6 déu hiéu canh bao. C6 thé
thém hysteresis, vi du bat tai 50 °C va tat dudi 48 °C, dé tranh dén nhip nhay gan ngudng.

8 Bai tap tu thuc hi¢én

a) Tinh TkhiN=40 va UFS=5V.

b) Tinh T khi N =150 va UFS =1,28 V.

¢) Giai thich vi sao LM35 ¢ 99 °C khong tao dién ap 5 V.

Tai li€u tra ciru

[1] Texas Instruments, LM35 Precision Centigrade Temperature Sensors.
https://www.ti.com/lit/ds/symlink/Im35.pdf
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[2] Texas Instruments, ADCO080x 8 Bit uP Compatible Analog to Digital Converters.
https://www.ti.com/lit/ds/symlink/adc0804-n.pdf
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