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TOM TAT

Bai bao gioi thiéu vé itng dung cong nghé SDR trong thiét ké thiét bé tao tin hiéu nhiéu trong
khi tai tac chién dién tir (TCPT), tir do, nghién ciru ché tao bé tao nhiéu soéng ngdn sir dung cong
nghé SDR.

Tir khoa: SDR; Cong nghé SDR; Direct Conversion.
1. GIOI THIEU

Véi su phat trién cua thong tin sd, thlet bi v6 tuyén SDR (Software Defined Radio) trong
quan sy noi riéng, da tao ra sy da dang vé tin hi€u tur tin hi¢u tvong tw AM, FM dén tin hiu s6
ASK, PSK, FSK, QAM . tir trai phd nhay tan, dén trai pho truc tiép,... truyén dit liéu téc do cao
va k¥ thuat sira 16i gitp cho hoat dong thong tin dugc t6i wru va ting kha nang chéng tac chién
dién tir dang ké. Pimg trudc thyc té o, trong cac khi tai tac chién dién tir v& thong tin can co su
phat trién theo, dic biét trong phan tao nhiu, can tao ra cac dang nhidu méi dé gay nhiéu hiéu
quéa déi véi cac dang tin hi¢u mdi. Chinh vi vay, ngay nay, cong ngh¢ SDR ciing duoc st dung
trong phan tao nhidu cua khi tai tic chién dién tir.

2. GIAI PHAP THIET KE CHE TAO

Hién nay, b tao tin hiéu ung dung SDR da c6 mat trong hau hét cac khi tai hién dai cua
CHLB D, Isragl,... dugc trang bi trong nghanh TCDT quén doi ta, da tao ra sy dot pha trong
hié¢u qua gay nhidu cac tin hiéu nhay tan, truyén s liéu, diéu khlen ctia thiét bi vo tuyén quan su.
Trong no6i dung thuc hién dé tai “Nghién cuu, thiét ké ché tao t6 hop gay nhiéu tin hiéu dai song
ngan” ching t6i lya chon giai phap thiét ké ché tao bo tao nhidu cho t6 hop la sir dung cong nghé
SDR tao tan s6 truc tiép.

Phuong phap nghién ctru dé thiét ké, ché tao bd tao nhidu cho t6 hop 1a: Nghién ctru vé cong
nghé SDR g dung tao tin hi¢u nhiu; Khao sat cac bo tao nhidu SDR trén khi tai TCDT AJAS-
5408, AJAS-1000HF, GN-500M;

Céu tric chung ciia bd tao nhiéu trye tiép sir dung SDR

RF OUT
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Hinh 1. So do khoi chung bé tao nhiéu sir dung SDR.

Trong so dé khéi hinh 1 moé ta cdu trac chung cta bo tao tin hiéu tryc tiép sir dung SDR, tin
hiéu nhiéu sb dugc tao ra trong ch1p FPGA qua bién doi DAC thanh tin hiu tuwong tu, sau do,
dugc loc cac thanh phan nhidu anh va khuéch dai dua t6i khdi KDCS.

Trong phan tao nhidu sir dung SDR, nho toc do xung nhlp cao ciia FPGA, dung lugng 16n cua
FPGA, tin hi¢u nhiéu c6 the dugc tao truc tiép ¢ dai tan s6 cong tac nho b t6 hop tan s truc
tlep DDS hoac bg tron s6 trong FPGA va cho phép tao duoc nhiéu dang nhleu Nhiéu dai hep
diéu tan, diéu pha voi dd rong pho nhiéu c6 thé lya chon, c6 thé gay nhiéu gan nhu dong thoi
nhiéu duong thong tin ¢ dinh; Nhiu dai rong véi d0 rong phé thay ddi tiy bién trong dai tan
cong tac; Nhiéu gia tin hiéu cua dudng thong tin s6 tir Morse, FSK, PSK, QAM,...; Nhiéu bét
bam cac duo‘ng thong tin nhay tan khi két hop voi phan thu SDR c6 bién doi FFT.
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Ngoai ra, v6i bg tao nhiéu st dung SDR, cho phép c6 thé thay ddi, nang cip bo sung thém
tinh nang, dang nhidu dé dap ung véi yéu cau nhiém vy méi ma khoéng anh huong dén cau tric
phan ctmg cua thiét bi.

B tao nhiéu tryec tiép sir dung SDR trén khi tai GN-500M

Céc dang nhiéu tao ra:
- Nhiéu diéu tan 1 kHz d¢ rong pho c6 thé thay doi 2 kHz dén 15 kHz;
- Nhiu dai rong d6 rong thay doi tir 0.1 MHz dén 2 MHz.

oo T\ [ s

Hinh 2. So do khéi bé tao tin hiéu nhiéu vmg dung SDR khi tai GN-500M.

Trén so do hinh 2, so d khdi chung vé bo tao nhidu khi tdii GN-500M. Tir ma tan sé song
mang “fc”, bién “k”, tin hiéu diéu khién lya chon dang nhiu “Ctr]” 13 nhitng tham s duoc
truyen tlr mat may didu khién khi tai. O ché d6 tao tin hiéu nhidu diéu tin 1 kHz, qua mach diéu
ché tan s~o dl}'QC qu dung béi bo nhap bo cong va khéi DDS dau ra khdi D]?S ta thu duqq tin
hiéu nhicu s6 dai tn 1.5 - 30 MHz diéu tan 1 kHz d¢ rong pho thay doi boi bién “k”. Véi ché do
nhiéu tap trang, ta sir dung bo tao tap trang sb gia ngau nhién AWGN, qua by DUC tang toc do
lay mau phu hop véi song mang DDS, sau d6, qua bo tron dugc dua 1én tan sb dai tan song ngin
1.5 -30 MHz.

Déi voi ch~é' do gy nhiéu qurét dai rong ta thay ddi tan sd song mang “fc” vo1 tég do cao, vidu
muon tao nhicu dai rong tr 5 dén 10 MHz, tire la d6 rong phd 5 MHz, ta thay doi tan s6 “fc” tu 5
dén 10 MHz véi toc d0 cao.

Khio sat cic by tao nhiéu SDR trén khi tai TCDT AJAS-5408, AJAS-1000HF

Céac bo tao tin hiéu nhiéu cua khi tai TCDT n~hu' AJAS—54}08, 7AJAS—1000HF vé co ban hoan
tog‘m (ﬁuqc xay dung trén chip FPS}A, tin hiéu nhi€u s6 qua bién doi DAC thanh tin hiéu tuong tuy.
Veé cau trac xay dung bo tao nhiéu trong FPGA cuia khi tai trén khdng dugc mé ta trong tai liu,
nhung nhin chung s& dugc xay dung dya trén viéc tao tin hiéu tir DDS voi cac dang tin hi¢u diéu
tan, di€u pha,... va tao tin hi¢u gia.

Trong ndi dung thuc hién dé tai, ching t6i xy dung tham s0 b tao nhiéu twong dwong khi tai
AJAS-5408. Qua khao sat khi tai AJAS-5408, bang tham s6 dang nhiéu dugc mo ta trong bang 1.

Bdng 1. Tham sé dang nhiéu cia khi tai AJAS-5408.
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TT | Tén tham so ky thuit Ponvi | Tham s6 can dat
1 | Dai tan s6 lam viéc MHz 1,5-30
2 | Dang nhiéu
- | Dai hep kHz 3;5; 8; 12.5+15%
- | Dai rong c6 dinh MHz 1; 2; 5; 8+15%
- | Céc dang nhiéu CW Morse, FSK, BPSK Co
- | Dai rong tiy chinh MHz 0.5-8
- | Nhiéu bam tin hiéu nhay tan véi toc do Hopl/s 100
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3. KET QUA NGHIEN CUU THIET KE CHE TAO BQ TAO TiN HIEU NHIEU
CHO TO HQP TRINH SAT, GAY NHIEU SONG NGAN
- Tham sb bd tao nhifu: Xay dung tuong dwong véi tham s6 khi tai AJAS-5408 nhu mo ta
trong bang 1.
- So' 0 khdi b tao nhiéu sir dung SDR cho td hop trinh sit giy nhiéu séng ngin
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Hinh 3. So d6 khéi bé tao tin hidu nhiéu sir dung cong nghé SDR trén chip FPGA.

Trong thiét ké bo tao nhidu, ching toi sir dung chip FPGA XC7A35TICSG236 cua hang
Xilink, DAQ AD975§ cua hgmg AnalogDevices hoat d@ngﬁ tan sO xung nhiQ 204.8 MHz ‘dé tao
tin lliéu qhiéu truc tiép déj tan (1.5-30) MHz, tin hi€u nhi€u c6 cac dang~ nhiéu dai hep di€u tan,
nhieu pho dai rong di€u tan, tin hiéu gia cac dudong thong tin so6 va nhiéu bam duong thong tin
nhay tan vai toc do 1én tdi 100 Hop/s.

San pham bd tao tin hiéu nhidu cho T6 hop dd dugc thiét ké, ché tao miu dap tmg duoc cac

chi tiéu dé ra va san pham dat két qua tot trong qua trinh do, thir nghiém.
Bing 2. Két qud do tham sé bo tao nhiéu.

TT | Tén tham s k¥ thuat Pon vi | Tham sb cin dat Thuye té

1 | Dai tan sb lam viéc MHz 1,5-30 1.5-30

2 | Dang nhiéu
2.1 | Dai hep kHz | 3;5;8;12.5+15% 3.1;5.2;7.1;12.2
2.2 | Dai rong cb dinh MHz | 1;2;5;8+15% | 1.06;1.98;5.04;7.98
2.3 | Cac dang nhidu CW Morse, FSK, BPSK Cé Cé
2.4 | Dai rong tuy chinh MHz 0.5-8 0.5-8
2.5 | Nhiéu bam tin hiéu nhay tan Hop/s 100 100
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e) f)
Hinh 4. Két qua tin hiéu nhiéu tao ra:
a) Tin hiéu FSK; b) Phé nhiéu ddi hep 3 kHz véi tan sé trung tam 30 MHz;
¢) Phé nhiéu dai hep 7 kHz véi tan sé trung tam 30 MHz; d) Pho nhiéu ddi rong 1 MHz véi tan
s6 trung tam 10 MHz; €) Phé nhiéu ddi rong 5 MHz véi tan sé trung tam 12 MHz;
f) Pho nhiéu dai hep 8 MHz véi tan sé trung tim 14 MHz.

4. KET LUAN

Viéc mg dung cong nghé SDR trong thiét ké bo tao nhidu cho T hop trinh sat gay nhiéu
trong dai song ngan 1a kha thi va dat dugc muc tiéu dé ra. Véi két qua dat duoc, hudng nghién

cuu tlep theo 1a ing dung cong nghé SDR vao thiét ké ché tao cac b tao nhidu cho cac khi tai
tac chién dién tir khac nhau.
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ABSTRACT
SDR technology application in the design of high-frequency noise signal generator

This article introduces the application of SDR technology in the design of noise signal
generators in electronic warfare equipment, thereby researching and manufacturing
short-wave interference generators using SDR technology.

Keywords: SDR; SDR technology; Direct Conversion.
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