Bo xtr 1y tin hiéu s6 DSP 1a gi? Phan 4: Vi tri
DSP trong cac iing dung

DSP thudng 13 khéi xtr 1y tin hiéu trung tAm trong cac hé théng nhing. Khac véi cac PC,
tire cac hé xtr Iy tinh toan dugc thiét ké cho nhiéu muyc dich, hé théng nhing thudng dugc
gan véi nhitng chirc ning cy thé, thao tic voi cac ddi tuong cu thé ([4] tr. 5, [1] tr. 27) .
Vi viy, cac DSP ciing gin v6i nhitng thuat toan va nhitng tin hiéu vét 1y cu thé. Vi du
nhu DSP gin véi nhiém vu chay thuat toan diéu khién dong co chang han. Trong truong
hop nay, ddi tuong vat 1y ctia né 1a vi tri va tbc do dong co di¢n. Thuat toan xir ly tuong
ung la cac thuat toan diéu khién dong co, cac bo diéu khién so, ... Trong cac h¢ théng

nhu thé, vi tri cia DSP duoc mé ta nhu hinh dudi:
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Hinh 1: Cdu triic ciia mot
hé thong xu Iy tin hiéu (Anh: [1] tr. 5)

V& vai tro, chlic ning cia ting b phan thi chiac minh khong can giai thich dau nhi, cac
ban c6 thé xem thém tai liéu [1] tr. 5. Con vi sao lai ton tai ca DSP va Computer thi xin
tra 10i ¢ sau. Tiép theo minh s& giGi thiéu mot chat vé cac hé théng nay théng qua 2 vi du.
Mot vi du 1a vé bd bién dbi dién tir cong xuat. Trong vi du ndy, thiét bi gan nhu chi dap
g mot tin hiéu kich thich duy nhét (dién 4p, dong dién), trong d6 DSP giit vai trd 13 bo
xur 1y trung tdm. Vi du con lai 1a vé thiét bi dién thoai di dong. Day la thiét bi dai dién cho
nhom nhitng tng dung st dung nhiéu bd xir 1y, twong tng véi cac chirc ning, nhiém vu

khac nhau. Nhiing vi du nay di duoc gidi thiéu & phan “Siu phdn loai cic img dung DSP

theo tai lieu ‘DSP Software Development Techniques for Embedded and Real-Time
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Systems’ cua tac gia Robert Oshana”. Tuy nhién, & ddy, minh s€ minh hoa rd hon va gioi

thi€u thém.

DSP trong thiét bi diéu khién cong suit

Dbi v6i cac thiét bi diéu khién cong cuat, DSP thudng co vai tro 14 noi thuc thi cac thuat
toan diéu khién, nhan tin hiéu phan hoi tir ddi tuong, so sanh véi gia tri dat, tin toan va
dua ra thong tin diéu khién dén khbi chap hanh dé ‘1ai> dbi twong theo quy dao mong

muon.
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’ ’ Hinh 2: DSP dong C2000 cua
TI trong mot mé hinh diéu khién dién tir cong suat (Anh: TI — Motor Drive and Control Solution)

Khéi do Sensing thuong bao gém mach do va cac ADC, thuc hién nhiém vu trich mau va
chuyén ddi tin hiéu twong ty sang dang s6. Khoi chap hanh bao gom cac bo diéu ché
PWM va mach Driver, lam nhiém vy dua tdc dong mong mudn cta bd diéu khién thanh

cac tin hi¢u vat ly tuong tng.
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= = Hinh 3: Gai phap

stk dung bé diéu khién sé cho irng dung diéu khién bg bién doi cong sudt (Anh: [5] tr. 7)

O hinh duéi, 1a so d6 chtrc ning don gian cua thiét bi loc song hai, st dung DSP Piccolo
A F28027 ciia Texas Instrument. O do, tin hiéu phan hdi duoc truyén vé DSP tai cac khoi
ngoai vi ADC cua no, bao gém: tin hi¢éu phan hoi dong dién tai ADCAO, ADCALI,
ADCAZ2, tin hiéu phan hoi dién 4p tu tai ADCAG6, thong tin dién ap ludi dugc ndi voi
ADCA3, ADCA4, ADCA5. Khdi chap hanh bao gdm 6 bd PWM theo 3 cap EPWMIA
& EPWM1B, EPWM2A & EPWM2B, EPWM3A & EPWM3B cung cap thong tin dong
ngit tuong tmg cho 6 van IGBT.

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

[EFwas]
[EFwea]
[Erwma]
s
GPIODT
1 R1[]
R [C o0 r“*\
] l
& togio 5] ) [
T . |
S B 2=
: TJWﬁ ]
el \n“ Higan
ixiangl
alelel
£llal =
E}
—ADCRS ol
N’W EPTWOA
EPWGE

ADW
[A0caT | Piccolo A [Ermes
ADCAD | F28027 [EPwee

JTAG EPYWWIA

EPWWE
0 e <}=.'>_;:T

) Hinh 4: M6 hinh
phan cing thiét bi loc song hai trén ludi dién sir dung DSP Piccolo A F28027 cua TI (Anh: TI — 3 phase PFC and
APF application with TI C2000 MCU)

Véi cac DSP dugc thiét ké cho cac bai toan diéu khién dién tir cong suit cu thé, thong
thuong nod s€ dugce tich hgp cac b0 PWM phu hop véi thuét toan tuong tng.
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Hinh 5: Co ché phat

xung déi ximg ciia PWM trong DSP TMS320F2812 ciia TI (Anh: [2] tr. 5-23)

Trén hinh 1a b0 PWM cua DSP TMS320F2812 cua hang Texas Instrument. B PWM nay
nam trong khéi quan 1y sy kién (Event Manager) gom 6 cong diéu khién PWM (tir 1 dén
6, chia 1am 3 cap) dugc thiét ké co kha ning phat cac xung doi ximg, phu hop voi bai
toan diéu khién nghich luu 6 van IGBT. B9 phat xung nay ciing dong thoi cung cap ngat
dinh thoi PWM cho phan mém diéu khién.

Chuong trinh diéu khién thong thuong nam trong ham ngat ciia bo dinh thoi, véi thoi
gian dugc cai dat béng tdc d6 trich mau va déng bd v6i bd PWM. DPic diém nay nham
dam bao tinh thoi gian thuc cho thiét bi va kha ning dap tmg chinh xac cua b diéu

khién so.

PWM

CPU | Control Code | spare | Control Code | spare| Control

|

‘ 7 Hinh 6: Chwong trinh diéu khién
dong bo voi chu ky phat xung (Anh: [9] tr. 14)
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Chuong trinh di€u khién thi€t bi di€u khién cong suat c6 thé gom nhiéu mach vong dicu

khién ciing cac phép tinh phtc tap lién quan.
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e — e e e e e e e ) Hinh 7: Cac module chirc
nang trong chuong trinh diéu khién dong co trén DSP TMS320F28x cua TI (Anh: [2] tr. 15-35)

Bo diéu khién chay trén DSP TMS320F28x nhu trén hinh duogc thiét ké theo thuét toan
diéu khién dong co dién 3 pha theo phuong phap FOC. Cau trac diéu khién nay gém 2
mach vong diéu khién v&i 3 bd P, 3 b chuyén hé truc toa do Park, Clark, Inv Park, khéi
xtr 1y thuat toan diéu ché vector khong gian Space Vector PWM, ciing cac khdi tin toan
khéc. Cau tric bo diéu khién cho thay rat nhiéu cac phép toan phai thyc thi trong mot chu

trinh lam viéc cua DSP.

DSP trong hé thong nhié u khéi xtr1y tinh toan

Véi truong hop DSP nam trong hé théng nhidu bd xir 1y tinh toan, minh xin 1dy lai vi du
trong tai liéu [1] tr. 32. Pay 1a vi du vé mot thiét bi xir 1y thong tin vién thong. Vi du nay
minh hoa cho truong hop hé thdng khong chi 1am nguyén chtrc ning xir 1y tin hiéu ma
ddng thoi né cling phai thuc hién cac nhiém vy khéc. Ta thay cac thao tac xir 1y tinh toan
& day duoc phan ra 1am 2 bd phan va duoc thuc thi trén DSP va vi diéu khién ARM

tuong tng v4i tinh dic thu cua timg loai vi xtr 1y ay.
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Hinh 8: So' do khéi trong thiét bi dién thoai di dong (Anh: [1] tr. 33)

Trong thiét bi dién thoai di dong nay, cac khdi chuc nang chinh cy thé nhu sau:

e Sensor dau vao cua h¢ thong 1a antenna, microphone. Cac phim an 1a cac phan tir

cung cap su kién ngau nhién.

e Khdi Voice Codec 1a bd phan phan cting chuyén dung ting tdc cho hé théng tinh
toan.

e DSP Ia 15i xir Iy trung tdm cho cac thuat toan xu 1y tin hiéu

e ARM la 16i xr Iy trung tdm cho viéc chay cac may trang thai, didu khién giao tiép

v6i ngudi dung va cac thanh phan khac bén trong hé théng

e Khdi giam sat pin quan 1y ning luong cap cho hé thong, théng qua giam sat dién

ap nguon cap

e Khdi Display 1 chiu trach nhiém giao tiép chinh véi ngudi sir dung

Chi tiét hon vé hé thong sir dung nhiéu khéi xir 1y tinh toan, xin dugc trinh bay & phan
Sau.

V0-0, 24/04/2017

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Thanh Phong dich va téng hop

Tai liéu tham khao
[1] Robert Oshana, DSP Software Development Techniques for Embedded and Real-Time
Systems, Newnes, 2006

[2] Texas Instrument, TMS320F2812 Digital Signal Processer Implementation Tutorial

[3] Nguyén Phung Quang, Piéu khién tw dong truyén dong dién xoay chiéu ba pha, NXB
Gido Duc. Chuong 10: Thyc hién hé théng trén co s& dung vi xtr 1y tin hiéu (Digital
Signal Processor) kiéu TMS 320C20/25

[4] TS. Lwu Hong Viét, Tai liéu tom tdt bai giang hé thong diéu khién nhing, Trudong Dai
hoc Bach khoa Ha Noi, BO mon Diéu khién tyu dong.

[5] Olivier Monnier, Full digitally controlled Power Supply design, TI Business
Development Manager, C2000 DSP Controllers

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

