TAP CHi PHAT TRIEN KH&CN, TAP 8, S0 4/2005

PHAT TRIFN PHAN MEM CHO MAY PHAN TiCH PHO
TIN HIEU SO

Pinh S§ Hién, Trudng Hong Loan
Khoa Vit ly, Trudng Pai hoc Khoa hoc Ty nhién — DHQG-HCM
(Bai nhdn ngay 27 thdng 7 ndm 2004, hoan chinh stta chita ngay 20 thdng 01 ndm 2005)

TOM TAT: Bai bdo nay mo td mot mdy phdn tich phd tin hiéu s6" va ddc trung cia nd.
Phdn cing ciia mdy phan tich phd tin hiéu s& dugc phdt trién trén co s& dao dong ky 56’ TDS 220
(hode TDS 210) va phén mém dugc phdt trién trén co s& LabVIEW. Vi LabVIEW la ¢éng cu phdt
trién phdn mém logi dd hoa nén mdy phdn tich phé tin higu so rdt hdp ddn va thdn thién voi
nguoi sit dung.

Céng trinh dugc thyc hién tai B6 mén Pién tit -Vién théng, Khoa Vat Iy, Truong Pai hoc
Khoa hoc Ty nhién, PHQG Tp. HCM.

Céng trinh dugc thuc hign trong khuén khd ciia dé tai nghién citu trong diém PHQG Tp.
HCM, No B2003-18-27TP.

MG PAU

Ngay nay cdc mdy phan tich phd tin hi¢u s6 dudc ch€& tao khd phic tap vdi dic trung cao va
ciing rit dit tién cho nén ching chi dudc st dung han ch€ trong cdc phong thi nghiém dién tlf tién tién
va chi do mét s& hing ndi ti€ng vé thi€t bi do nghién cifu phat tri€n [1]. Muc tiéu cda cong trinh nay
1a sit dung dao dong ky s6 TDS 220 (hodc TDS 210) ciia hang Tektronix nhu phdn cing clia mdy phin
tich phd tin hidu s6 va phat trién trinh diéu khién cho mdy phén tich phd tin hiéu s6 ndy trén cd sd
cong cu phat trién phin mém LabVIEW phién ban 4.1 va 6i [2, 3, 4] dé nhan duge mdy phin tich phd
tin hiéu s c6 chifc ning tudng dudng va ré hon nhim nhanh chéng md rong ing dung clia mdy phin
tich phé tin hiéu s& trong cac phong thi nghiém dién tf - vién thong.

NGUYRN TAC HOAT PONG

Sg db khdi phin ciing ciia mdy phén tich phd tin hiéu dugc trinh bdy trén hinh 1. Mdy phan tich
phé tin hiéu s6 bao gdm: dao dong ky TDS 220 (hodc TDS 210); giao dién PCI GPIB cdm vao slot PCI
cia PC.

1. Dao dong ky hién sa TDS 220 va 210

Dao ddng ky s8 dugc phét wién dé gidm sy ning né trong khi 14y s& liéu tir dang séng. Dang
séng c6 thé duge 14y miu va luu trl v8i dd chinh xdc cao. Théng tin ¢6 thé nhin dudc trong thdi gian
thic ma khong ding phin mém phic tap ngodi nao dé diéu khién dif liéu. V§i bign ddi thdi gian thuc
thanh linh vuc tin s8, cd hai mién dugc quan sét, dudc dac trung ddng thdi va FFT c6 thé dudc thuc
hién trong mién tin s6. Hon thé nita, dang séng c6 th€ dugc luu trif trong bd nhd hodc tin hi¢u c6 thé
dudc xi 1y bing cdc ham phan tich. C4 hai tin hiéu do nguyén ban nhu dif li¢u phén tich co thé dudc
chi thi ddng thdi. Cudi ciing, dang séng c6 thé in bing may in.

Céc dao dong ky s& hién dai bao gid cling kem theo phan mém xi 1y tin hiéu FFT va dudc ghép
v8i may tinh PC.

Dao djng ky s6'TDS220, TDS 210

Dao dong ky s6 TDS 220, TDS 210 do hang Tektronix ché tao. So db khdi cda dao dong ky s6
dudc trinh bdy trén hinh 2. Dao ddng ky s6 TDS 220, TDS 210 bao gom: bdn mach chinh, man hinh
LCD, mach giao dién vio/ra va ngudn nudi the thap cung cip cho toan may.
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Bin mach chinh bao gdm hé ihdng vao (CHI va CH2), hé théng khdi phat, bo didu khién thu
nhan, hién thi s& lidu va bé x& Iy hé théng. Chifc ning thu nhin va hién thi s& liéu dugc thuc hién
bang mach tich hgp dic chiing (ASIC).

Hg thong thu nhan tin hiéu tir 16i vao CHI, CH2 va EXT TRIG di qua bd suy gidm tdi bd thu
ASIC. B9 thu ASIC bao gom mach khu&ch dai va 14y miu cho mdi kénh vao, bo bién ddi twong ty s6
(ADC). Mdu dang séng s& hod dudc chuy&n d&n bd hién thi ASIC.

Hé théng hién thi bao gdm bd vi xit 1y ASIC, bé nhé DRAM va bd dao dong hé théng. Miu thu
s hod dugc xif 1y bing bd hi€n thi ASIC va dudc luu tri¥ trong DRAM. B§ hién thi 16gic dinh dang
song dir liu va tao tin hiéu diéu khi€n cho LCD. Sy phin hinh trén mit mdy ciing dugce thé hién bdi
bd hién thi ASIC.

Hé théng x 1y bao gém bod vi xi Iy va bd nhd. He theng xit 1y diéu khién bd diéu khién mat
mdy, ldp trinh thu nhén va hién thi di¥ lidu, tinh todn do dac dang séng va quédn ly giao dién clia bd md
rong. Sy cai dat, dang séng va cdc hing s6 diéu chinh déu dugc luu vao bd nhd. Hé théng xit 1y chia
sé DRAM véi hé théng hién thi.

Giao dién tin hiéu 18i vao gdm ddu cim BNC dugc gin vio bin mach chi tai cdc 18i vio CHI,
CH2 va EXT. TRIG. L&i vao tin hiéu tuong thich véi dau do P 2100.

Ngudn nudi tao dién th& d& nudi bin mach chi va man hinh LCD.

B phén hién thi bao gdm m6t min hinh tinh thé 16ng LCD, trinh hién thj va dén huynh quang.

Mat miy chita b ma hod va cdc nit bdm ti€p xdc ding dé didu khién dao déng ky. Mach trén
mat mdy chuyén ma trin sang dang di liéu ndi ti€p duge doc bing bd hién thi ASIC trén bin mach
chi.

" Bdn mach giao dién m& rong bao gdm giao dién RS 232, GPIB va 16i ra mdy in song song
Centronics. ROM trén bdn mach md rong huéng din xi¥ 1y dé hé trg cho giao dién giao ti€p. Ban mach
giao dién md rong giao ti€p vdi hé thong xit Iy thong qua ddu cdm ciia ban mach m& rong.

Dao dong ky ky s6 TDS 220 (TDS 210) ¢6 nhitng dic diém chinh sau:

° Bing thong: 100 MHz (60 MHz) vdi gidi han bing théng c6 thé chon dudc 20 MHz

e Tins6 18y miu: 1 GS/s va d6 dai hd so 2500 diém d6i véi mbi kénh,

o Con trd ¢6 thé doc dudc,

° Chi thi bing man hinh LCD,

° Luu giif dang séng va cai dit tr dong,

LAy trung binh dang séng va dd dinh,

Dao ddng ky s& loai thi gian thyc,

C6 thé khdi phét trong va ngoai,

M6 dun md rong vdi cdc cdng lién lac RS-232, GPIB va Centronics,

Giao dién ngudi sit dung c6 thé chon dugc mot trong mudi ngdn ngif khdc nhau.

2. M4y phan tich phd tin hiéu s¢
Chudng trinh phan tich phd tin hiéu thyc hién cic chic ning sau:
° LAYy tin hiéu thdi gian thyc tir dao dong ky TDS 220 (hoic TDS210) qua giao ti€p GPIB

hodc RS 232,
o Hién thi phd tin hiéu,

e  Dotdns6 va bién do cia thanh phin cd ban va cdc hoa tAn, tinh phdn trim téng s6 méo
dang hoa tan (%THD) va phin trim t8ng s6 méo dang hoa tdn cong nhidu (%THD + nhiéu),

o V& phin b6 théng ké va tinh gi4 tri trung binh, do 1&ch chudn cia tin hiéu tudn hoan cling
nhu khéng tuan hoan.

Mat trudc ciia mdy phdn tich phd' tin hiéu s6
Mat trude clia mdy phén tich phé tin hiéu s6 dudc trinh bay trén hinh 3.

So db khé'i ciia mdy phan tich phé' tin higu s&
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Sd dd khéi (chuong trinh ngudn) ciia may phan tich phd tin hiéu s dudc trinh bay trén hinh 4.
C#u triic ciia chudng trinh gdm 4 phdn chinh twong &ng vdi 4 ham dung cu 4o (VI) trong s d6 khai:

o Ham TDS220: thu dif liéu thdi gian thuc tt dao ddng ky TDS 220 (hodc TDS210) sit dung

giao ti€p GPIB.

o Ham Phan tich phd: hién thi ph8 cda tin hiéu dd qua cifa s6 theo thang tuy&n tinh hay

thang dB.

° Ham Hoa tin: cung cdp cdc thong tin vé bién do va tdn s& cia cdc hoa tin, tinh %THD,
%THD + nhiéu.

. Ham Phéin b6: cho biét gié tri trung binh, do 1&ch chuén... va v& phin b thong ké cia tin
hiéu.

Nhigng ddc trung ky thudt co bdn ciia mdy phan tich phd' tin hi¢u 50"

. Daitin s8: 10 Hz — 2 GHz,

° Kha ning phén gidi: 200 kHz tai 100 MHz,

e  Céckiéu phin tich: phﬁn tich phd; méo dang hoa tdn; phan tich thdng ké,

° Thang phan tich: tuyén tinh hodc 1dgarit.

° Céc loai cita s8: chif nhat; tam gidc; hAm mil; Hanning; Hamming; dinh phing; Kaiser-
Bessel; Blackman; Blackman-Harris; 4-term Blackman Harris; 7-term Blackman Harris.

Anh chup toan may phin tich phd tin hiéu s& dugc trinh bay trén hinh 5.

KET LUAN

Miy phan tich phd tin hiéu s& dya trén dao dong ky s6 ) TDS 220 (hoac TDS 210) di dugc nghten
cttu va phat trién. Hai phién bdn phin mém da dugc phat trién: 1) mdy phén tich phd tin hiéu sd dua
trén cd s6 phin mém LabVIEW phién bdn 4.1; 2) mdy phian tich phd tin hidu s6 dua trén cd sd phin
mém LabVIEW phién bdn 6i. Trong cd hai ki€u méy phén tich phd tin hiéu s8 phin cing dao dong ky
s6 TDS 220 (hodc TDS 210) c6 thé dugc ghép véi PC qua giao dién RS 232 va GPIB. Hé théng hoat
dong tin cdy vd phan mém phin tich phd thin thién v6i ngudi sit dung vi dya trén cong cu phat trién
phin mém LabVIEW, ngdn ngit dd hoa [5]. Cong trinh dudc thuc hién trong khudn khé cia dé tai
nghién citu trong di€ém PHQG Tp. HCM, No B2003-18-27TD.

DEVELOPMENT OF SOFTWARE FOR DIGITAL SPECTRUM ANALYZER

Dinh Sy Hien, Truong Hong Loan
Faculty of Physics, University of Natural Sciences — VNU-HCM

ABSTRACT: This paper describes operational principle and performance of digital spectrum
analyzer based on digital oscilloscope of TDS 220 (or TDS 210) and LabVIEW software development
tool. LabVIEW software is graphic one, therefore the instrument is attracting and friendly user.
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