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LOI MO BPAU
Viéc nghién ctru quan 1y khong van 14 mot van dé rat can thiét va cap bach
d6i v6i hang khdng Viét Nam. Hién tai cac hé thong giam sat va quan 1y khong
van trong nudc da cii va tuong ddi lac hau. Viée quan ly khong van rat phurc tap,
ching ta phai tuan thu theo cac yéu cau vé k¥ thudt vé ndi dung ma t6 chirc
hang khéng dan dung qudc té ICAO qui dinh.

Hé thong giam sat khong van véi k¥ thuat cao d8 duoc Gng dung rat phd bién
& cac nudc phat trién. Vi viéc tng dung hé théng giam sat ndy vao hang khong
d3 gép phan dang ké vao viéc giam thiéu tai nan hang khong. Hién nay, chlng ta
dang budc dau xay dung hé théng giam sat k§ thuat cao nay. Miac dU, hién nay
hé thong giao thong hang khong cua nudc ta chua qua phirc tap, mat d6 chua
cao. Nhung viéc phat trién hé théng giam sat co k¥ thuat cao va kha ning cung
Cép thong tin c6 do 6n dinh, chinh xac cao van 1a mot nhiém vu can thiét. Co
nhiéu hé thong gidm sat nhu hé thong gidm sat so cip, hé thong gidm sat thir
Cép, hé théng giam sat phu thudc ty dong... song h¢ théng giam sat thu cép la
phU hop v6i tinh hinh kinh té, chinh trj ctia nuéc ta nhét.
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PHAN 1 : GIOI THIEU CHUNG
Chwong 1 GIOI THIEU VE MA ICAO
1. H¢ Thong Théng Tin, Din Puong, Giam Sat va Quan Ly Khong Van
1.1 Hé thong thong tin, dAn dwdng va quan 1y khong van.

Hé thdng quan 1y khong luu (Air Traffic Management - ATM) ¢d thé hiéu 1a
quan 1y su luu thong ctia may bay di chuyén trén khdng. Su luu thong ciia may
bay trén c4c tuyén duong bay can phai tuan theo su diéu hanh cta bo phan kiém
soat khong luu dudi mat dat dé dam bao hoat dong bay an toan va hiéu qua. Tuy
nhién, dé xac dinh tuyén duong bay trén khdng, tau bay can dwa vao mdc tin
hiéu phat 18n caa cac thiét bi din duong, din huéng. Viée giam sat hoat dong
bay cua by phén kiém soat khong luu khong thé thyc hién bang mat thuong ma
can tdi sy hd tro cua céac thiét bi radar. Lién lac gilra kiém soat vién khong luu
dudi dat voi phi cong trén troi can nho téi cac trang thiét bi thong tin dat doi
khéng (vi du nhu HF, VHF). Ngoai ra nhu ciu trao dbi thong tin giita cac bo
phan dudi dit lién quan téi quan 1y khong luu ciing can t6i su giup d& cia ha
tAng thong tin mat dat.

Tuy nhién, ha tang k¥ thuat phuc vu quan 1y khong Iuu hién nay d4 boc 16
nhiéu mit han ché. Khi luu luong bay dat t6i mot ngudng nao do, nhirng han ché
nay sé& 1a rao can khién hé thong s& khong di an toan va hiéu qua dé dap ung céac
yéu ciu cta quan Iy khoéng luu. Vao nam 1983, t6 chirc hang khong dan dung
qudc té ICAO (International Civil Aviation Organization) da tién hanh nghién
ctru tim giai phap cho vin dé nay. Pay 13 mét co quan cua t6 chirc lién hop qudc,
c6 trach nhiém 1ap ra cic nguyén tic va ky thuat cua din dudng hang khong
qudc té, tao diéu kién dbi vai cac ké hoach va phat trién ciia nén khong van quéc
té dé dam bao sy phat trién an todn va hop 1&. Sau thoi gian nghién ctru, ICAO
nhan thy rang chi khi thay thé toan bo ha ting thong tin, dan dudng, gidm sat
(Communication, Navigation, Serveillance - CNS) hién tai bang mot hé thong
mai cling véi phuong thite quan 1y khong luu trén d6 moi ¢6 kha ning khéac phuc
nhitng han ché cua hé thong trén phuong dién toan cau. ICAO ciing dong thoi
dua ra mot md hinh CNS/ATM méi ung dung cic cong nghé vién thong hién
dai, trong d6 ndi bat 1a lién két dir liéu va vé tinh.

Hién tai ICAO d3 xay dung tiéu chuan cho mot sb Gmg dung, bao gdm céc
tmg dung dat d6i khong nhu Quan 1y khung canh (Context Management - CM),
Giam sat phu thudc ty dong (Automatic Dependent Surveillance - ADS),
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Thong tin lién két dir liéu giira kiém soat vién khong luu va phi cong (Controller-
Pilot Datalink Communications - CPDLC), va c4c ung dung mit dit nhu Hé
théng trao ddi dién van dich vu khong luu (Air Traffic Service Message
Handling System - AMHS), Théng tin dit liéu giita cac hé thong dich vu khong
luu (Air Traffic Service Inter-facility Data Communication - AIDC). Moi hoat
dong cia ATM duogc dién ra trén co so ha ting CNS. Ban chat CNS 14 tap hop
c4c hé thong thong tin, ddn dudng, giam sat. Thong tin (C-communication) c6
nhiém vu trao d6i, phan bd thong tin gilta cac bo phan mat dat, télu bay, két ndi
cac thanh phan trong h¢ théng v&i nhau va toi nhitng nha cung cap, nguoi dung
lién quan khéc. Dan duong (N-Navigation) cé chuc nang xac dinh vi tri, toc do,
huéng dich chuyén cua tau bay, gilp tau bay di chuyén dung hudng. Giam sat
(S-Serveillance) cung cap cho cac bo phan quan 1y thong luu dudi mat dat vi tri,
hoat dong clia cac may bay trén khong. Hinh 1 mo ta hé thdng CNS/ATM.

Rkl ATM
|
I
: ATM Operational System
I | ATM Support
1| Asronautical o Swatem
! | Environment |
| Sydem -
: [AS MET) i
L _________ ¥
AT
7 Flight ATM
Tl __ 4" ’ - Human
- Resources
CNS
Cammunicetions Mavigation Surveillance
System System System

Hinh 1.5. M6 hinh hé thong CNS/ATM

Uu diém 16n nhit cta hé thdng CNS/ATM so v6i cac hé thdng hang
khéng cii 1a kha ning két ndi gitta cac hé théng. Phan 16n cic hé théng hang
khong hién dang hoat dong 13 nhiing hé thong roi rac. Thong tin, dan duong,
giam sét la cac hé thong hoat dong doc lap, khong lién quan téi nhau.
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Xét riéng hé thong thong tin, thong tin dat doi khong va thong tin mat dat ciing 1a
hai mang khac doc lap, dua trén cdc mang va cac thong tin doc 1ap. Chinh vi
khong co6 su két ndi giita cac hé thong nén co so ha ting cac trang thiét bi rat 16n
va Céng kénh, nhung kha nang lai han ché bai khong co su hd trg 14n nhau, viéc
nang cip ciing kho khin va tén kém. Hé théng CNS/ATM yéu cau cac thanh
phan hé thong phai tuan tha theo mot tiéu chuan chung thong nhat. Trén co s d6
tat ca cac hé thong déu c6 kha ning két ndi v6i nhau, mé rong tam hoat dong cia
hé thong trén dién rong toan cau. Bén canh do, sy tuong tac gitta cac hé thong
cho phép phat trién kha ning tu dong hoa ¢ nhiéu mirc, ndng cao hiéu qua quan
ly khéng luu va giam tai luong cong viéc ctua nguoi s dung, dap ung dugc yéu
cau khi luu lugng bay ting cao.

Trong nudc hién tai hé thong giam sat da trd nén lac hau, cii ki. Viéc xay
dung hé thong CNS/ATN Ia rat can thiet. Qua trinh xay dung hé thong nay maéi
thuc hién dugc nhitng budc dau co ban.

Tinh trang phat trién hé thdng CNS/ATM é trong nuére.

Hién tai, mang ATN chua duoc trién khai tai Viét Nam, vi vay hé théng
ADS/CPDLC cua ATMS sé& dugc thuc hién qua 1ién két dit 1liéu do ARINC cung
cap. Hé thong dang trong qua trinh thir nghiém. Trong thoi gian tdi, Viét Nam s&
tiép tuc dau tu, cai dat thém cac tram lién két dir liéu VHF tai cac tinh Ha Noi,
Pa Ning, Quy Nhon, TP. H6 Chi Minh, va Ca Mau; thiét lap két ndi AIDC giita
ATMS V6i cac trung tam ké can va kiém soat khong luu Noi Bai; thiét lap két
ndi ATN téi cac nude Lao, Singapore, Hong Kong, va Théi Lan theo khuyén céo
ctia ICAO; trién khai hé thong AMHS.

Péi véi hang khong quan su:

Hé thng CNS/ATM cua nganh hang khong quan st hau hét van sir dung
cac thiét bi cua Lién x0 cii, nhitng thiét bi ndy d4 qua lac hau va khong thé giao
tiép duoc voi cac may bay dan sy loai mdi ctia Boeing va Airbus. Viéc kiém soat
khong luu va kiém soat tau bé trén bién khong co6 hé thdng nhan dang chung.
Trong diéu kién chién tranh xay ra, viéc lién lac giita may bay quan su cta ta vdi
cac dai rada phai st dung mot kiéu ma hoa riéng dé dam bao tinh bi mat cua
thong tin lién lac. Phan biét dugc may bay cua ta va cua dich.
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1.2 Hé théng mang vién thong hang khong

Hé thong mang vién thong hang khéng ATN Ia mang chuyén dung trong
nganh hang khong, két ndi tat ca cac bd phan lién quan tsi quan ly khong luu
dudi mat dat va tau bay hoat dong trén troi. Phan thong tin mat dat cia ATN c6
thé 1a cac mang X25, ISDN, Frame Relay...

Phan thong tin dat d6i khong c6 thé 1a cac tram thu phat song HF, VHF, vé
tinh... Ung dung thong tin vé tinh trong ATN gitp ATN dam bdao tinh bao phu
toan cau. Hién nay, Inmarsat 1a mang vé tinh dia tinh dugc dung trong théng tin
hang khong, va tién téi s& 1a mot phan ha ting cuia ATN.

The ATN Concept

himm.hlcmu,.._ Network Operators
Hinh 1.6. Mang ATN

Mang ATN duoc t6 chirc theo mo hinh tham chiéu cho viéc két ndi cac hé
thdng mo OSI va sir dung giao thirc CLNP (connectionless network protocol).
Mang ATN c6 kha ning chuyén hé thong AFTN d4 ton tai vao hé théng ATN,
cung cép cac don vi dich vu khong van cling nhu cdc chi thi diéu khién may bay
trong khong trung. V6i nhimng bang tan thap, mang ATN phai str dung ky thudt
nén dir li¢u. V&i mang ATN chuan ¢6 nhiéu kiéu nén. Viéc nén trén mot don vi
dir liéu duoc truyén doi hoi phai diéu hoa va xac dinh khi may bay tham ra vao
pham vi cia mang.

Mang ATN cung cap co s& cho viéc dan duong thuan loi dya tren nhir thu
tuc, cung cdp viéc truyén thong dir liéu mang thdng tin vé& ngudi to chirc ciing
nhu nguoi sir dung.
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Mang ATN bao gom 4 thanh phan chinh :

e Thir nhat 1a kha ning truyén dir liéu tGi mot may bay ma khdng can thiét
bi truyén nhan biét vi tri cia may bay.

e Thir hai 12 kha ning thyc hién dong thoi cac da lién két dat/khong da dugc
thiét 1ap trén may bay.

e Thir ba 12 kha ning tinh todn voi bing thong lién két dir liéu dat/khong
thap san sang st dung bay gid va trong tuong lai. Lién két dat/khong bing
tan thap doi hoi dir liéu phai dugc nén.

e Thu tu la sy chuan hoé céc dich vu duoc yéu cau boi tng dung ATS.

1.3. Hé théng dich vu khong van

Hé thdng cung cép dich vu khong van (Air Traffic Service — ATS ) s& cung
Cép cac dich vu nham muc dich ngdn chdn viéc va cham gifta cadc may bay, tranh
Vigc tic nghén mang hang khéng, giai quyét va duy tri trat tu duong bay, cung
cap nhitng 10 khuyén va thong tin hiru dung cho viéc an toan bay va su quan ly
hiéu qua bay, cudi cling la théng bao cho cac to chirc quan 1y trong viéc tim kiém
va ctru ho.

Dich vu khong van bao gdm ba loai dich vu
e Dich vu diéu khién khong van: Dich vu ndy chiu trich nhiém dam bao
tranh va cham giira cac may bay, tranh viéc tic nghén mang khong van va
dam bao viéc duy tri, giai quyét trat ty dudng bay. Dich vu ndy bao gém ba
loai diéu khién
o Dich vu diéu khién khong gian bay
o Dich vu diéu khién tiép can
0 Dich vu diéu khién san bay
e Dijch vy thong tin chuyén bay: Dich vu ndy cung cap ddy du céc thong tin
vé chuyén bay, vi du nhu tén may bay, loai may bay, dia diém bay.....
e Dich vu canh bdo: cung cdp day du thong tin canh bao, tinh trang may
bay, 16i truyén thong tin...
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1.3.1. Dich vu canh bao va thdng tin chuyén bay

Khoa Vit Ly

Dich vu ndy cung cap day du thong tin canh bao ciing nhu thong tin c6 lién
quan dén chuyén bay. Cac thong tin nay dugc trao d6i qua don vi ATS (Air
Traffic Service). Viéc trao d6i thong tin c6 thé tir mot may bay vé tram mat dat
hodc ciing c6 thé 1a giita cac mdy bay. Viéc truyén thong tin chuyén bay co6 thé
theo mot chu ky nhét dinh hodc s& truyén bat ky tai thoi diém ndo néu duoc mot
don vi ATS khéc yéu cau.

Céc dich vu thong tin canh bao va chuyén bay chuan.

Mirc d6 thong tin Loai thong tin Ma hoa
Canh bao ALR
Khan cip Truyén thong 16i RCF
Ké hoach bay FPL
Chinh stra CHG
, Huy thong tin CNL
Ké hoach bay -
\ Tré DLA
va cap nhat ,
o Noi1 cat canh DEP
lién ket ,
Noi dén ARR
Ké hoach bay hién tai CPL
Su udc lugng EST
Toa do CDN
Toa do Sy chdp nhan ACP
Su cong bo logic LAM
Yéu cau ké hoach bay RQP
Thong tin bo Yéu cau lich bay b6 xung RQS
Xung Lich bay b6 xung SPL

Bang 1. Dich vu thong tin canh bdo va chuyén bay chudn
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1.3.2. Pinh dang ciu triic treong cia goi thong tin va ndi dung dir liéu

Go6i thong tin vé cac dich vu canh bao va thong tin bay duoc dinh dang theo
C4u tric truong. Cac trudng c6 thé chita mot thong tin duy nhat ciing c¢6 thé chira
mot nhom théng tin. M6 dau cho mot goi thong tin 1a Ky ty md ngodc “(“, két
thic goi thong tin 1a ky tu dong ngodc “)”. Céac truong dugc lién két véi nhau
bang ky tu ddu trir “-*. Céc thanh phan trong mdi trudng dugce phan cach bang
ky tu gach chéo “/” hoic bang ddu cach “space”.

Trong gdi théng tin ATS khéng nhat thiét phai co mit tit ca cac trudng. S6
luong truong, loai truong ma géi thong tin bao gom phu thude vao loai thong tin.

Dang ciu triic trudng cua goi thong tin nhu sau:

| Trwéng 3: Loai thong — | Trwomg 5: M6 tatinh
( tin, s0 va dit li¢u chi dan trang khan cap
— | ITwing 7: Chi :sf; nhin dang = | Truwémg 8: ludt bay va
may bay va ché d¢ SSR va mi loai chuyén bay
| Trwémg 21: Théng | Truémg 22: Thong tin bo xung )
tin 161 radio

Hinh 1.7. Cdu triic truong ciia géi théng tin
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Khoa Vit Ly

Céc truong chuin ciia mot goi thong tin duoc cho trong bang sau.

Trudong Dt licu

3 Loai thong tin, s6 va dit liéu chi dan

5 M0 ta tinh trang khan cap

7 Sy phat hién may bay va ché do SSR va ma

8 Luat 1& bay va loai chuyén bay

9 S, loai may bay va trong luong

10 Thiét bi

13 Gio va san bay cat canh

14 Dt liéu udce lugng

15 L6 trinh chuyén bay

16 Pich dén, tong thoi gian bay va cac san bay
luan chuyén

17 Thoi gian va san bay dén

18 Thong tin khac

19 Thdng tin bo xung

20 Canh bao tim kiém va théng tin ctru ho

21 Théng béo 16i radio

22 Su bo xung

Bang 2. Cdc truong chudn ciia mét g6i thong tin

Nguyén Vin Huan
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2. HE THONG RADAR GIAM SAT KHONG VAN
2.1. Tong quan vé hé thong radar

Hé dinh vi vo tuyén (radar) 1a tén goi cua mot linh vuc vo tuyén, ma linh vuc
nay st dung su phan xa, birc xa qua lai, hodc su buc xa riéng cua song dién tur dé
phét hién cac muc tiéu khac nhau, tham chi con dé do toa d¢ va tham s6 chuyén
dong cua cac muyc ti€u do. He thong dinh vi vo tuyén duoc tng dung trong linh
vuc dién tir hang khong rat phd bién. N6 duoc sir dung dé giam sat, dan dudng,
thim do cé&c chuyén bay.

Hé thong radar dung dugc chia ra 1am 3 loai : hé thong radar so cap (Primary
Radar), hé thong radar thtr cip (Secondary Radar), hé thong vé tinh co so. Hé
thdng radar so cip dua trén co so trong thuc té 1a d6i tuong s€ phan xa lai song
radio. Hé thong radar so cap s€ phat song RF vo1 cong suat 16n va phat hién may
bay bang tin hiéu phan xa Ve khi n6 gap muc tiéu. Hé thong radar thu cap
(Secondary Radar) la sy két ndi cua radar véi mdt hé thong truyén thong. Khéac
v6i hé thong radar so cip, hé thong radar thir cip khong st dung tin hiéu phan xa
thu dong tir muc ti€u, no sir dung mot bo phat dap tich cuc da duoc dat trén may
bay. Hé théng giam séat phu thudc tu dong quang ba (ADS-B) 1a mot hé thong
mai dua trén cdng nghé co sé vé tinh, nd cho phép vé tinh co thé quang béa cac
thong tin nhu d§ cao, chi s6 nhan dang, toa do...

2.2. Hé thong radar giam sat so cap (Primary Surveillance Radar — PSR)

Nguyén tic co ban trong thyuc té cua song radio la su phan xa khi gap d6i
tuong, vi VAy dic tinh cta hé radar so cip bao gdm cong suit bo truyen va anten
dinh huéng. Néu ning luong cua vi song duoc truyén trong xung ngan thl no co
thé do thoi gian glua viéc truyén va nhan. Khi song dién tir ¢6 téc do ¢ dinh,
thoi gian tir khi truyén dén khi nhéan s& ty 1& v6i khoang cach tin hiéu di duoc tir
d6 tinh duoc khoang cach tir d6i tuong dén bo phat. Bat ki hé thong radar so cip
nao ciing c6 nhitng bat loi. Mot trong nhitng nhuoc diém 14 hé thdng ¢ thé nhan
bat ki tin hiéu phan xa nao (mua, dat, cay cdi...) do d6 hé théng kho phan biét
dugc chinh xac tin hiéu phan xa cia may bay. Hé théng ndy ciing khong du
chinh xac dé phan biét mot may bay ndy vi mét may bay khac, ciing nhu 1a do
cao chinh xac ciia may bay. Mit khac hé thong ndy ciing doi hoi mot cong sut
phat twong dbi 16n nhung lai giam sat trong mot pham vi hep.
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Khoang cach tir di tuong dén tram phat s& dugc tinh nhu sau:

D= C_t z
2
trong do: t, 12 thoi gian tré cta tin hiéu ,

¢ la van tc truyén song

A £ A a 1A 1A ~ 12 1
Cong suat truyén cua h¢ thong sé 1a P, ~ G

4

2.3. Hé théng giam sat phu thudc tw dong (ADS-B)

Hé thong giam sat phu thudc ty dong ADS-B (Automatic Dependent
Surveillance Broadcast) 1a mot hé thong dya trén cong nghé vé tinh co sd, nd
cho phép may bay c6 thé quang ba thong tin nhu 1a chi s6 nhan dang, vi tri va do
cao. C4c thdng tin nay c6 thé dugc nhan va xir Iy boi mot may bay khéc hoic cac
hé thong mat dat cho viéc xac dinh vi tri thuan lgi va tranh va cham. Hé thong
ADS-B bao gém mot hé théng dinh vi toan cau (GPS), cho phép mot ADS-B
duogc trang bi cho mdy bay dé xac dinh vi tri ctia minh.

Hinh 1.8. Hé théng dinh vi GPS
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Str dyng thiét bi thu GPS s& gidm sat may bay don gian hon. Vi hé thong nay
s& khong can nhing chiéc anten dinh huéng cao va thong tin khoang thoi gian
chinh xac. Mdi ADS-B duoc trang bi cho may bay s& quang ba vi tri clia né véi
dir liéu can thiét khac, bao gdm ca tbc d6 may bay va hudng bay. Hé thong nay
s& cung cap mdt cach chinh xac vé buc tranh giao thong hang khdng véi chi mot
radar duy nhat. Hon nita, mot hé thdng ADS-B con lam giam kha ning xdy ra tic
nghén.

DU hé théng ADS-B s& dam bao dugc viéc giam sat I§h6ng van s€ chinh sac
hon, nhung hién tai n6 van chua dugc coi 1a mot hé thong doc 1ap. Boi vi hé
thong ADS-B phu thudc vao tin hiéu dinh vi GPS.

Pé thu duoc day du loi ich cia ADS-B, hé théng phai dugc thuc hién trén
tit ca may bay. Néu mot may bay dugc trang bi ADS-B nhung chiéc khac lai
khong dugc trang bi, thi ca hai may bay s& déu tré nén mu ddi voi nhau, vi vay
su trang bi rong ADS-B can duogc yéu cau trudc viée giam sat khong van tdi da.
Tuy nhién viéc trang bi diy di ADS-B con phu thuc vao pham vi chinh tri, thir
nhat bai vi n6 sir dung tan s 1090 Mhz dé truyén c6 thé gy can nhiéu v4i hé
thong ATC va TCAS. Thir hai gia cia ADS-B kha cao vi vay ma hau hét cac
hang hang khdng dan dung ngay nay chua sur dung.

2.4. Hé théng radar thim do thir cAp (Secondary Surveillance Radar — SSR)

Hé thong radar thim do tha cdp (SSR) 1a mot hé théng dinh vi radio thuc
hién viéc do thoi gian ma mot song dién tur di tdi may bay muc tiéu va quay tro
lai radar, nhung thay cho viéc st dung mot tin hiéu thu dong phan xa tir muc
tiéu, no su dung mét bo phat dép tich cyc duge dat trén may bay. Ngoai bo
phat dap, he théng nay con bao gom mot tram mit dat, thiét bi tham do, va glao
thirc dé t6 chuc truyen thong. Hé théng SSR duoc thlet ké sao cho tram mit dat
c6 thé diéu khién mot khong gian bay c6 ban kinh t6i da 1a 200 dam, va c6 do
cao 1a 15km phia trén tam nhin radar. Viéc st dung nhitng mé dic biét, cac
thong tin xac dinh khong chi 1am cho hé théng c6 kha ning phan biét gitta cac
may bay ma con d& dang trong viéc truyén dit liéu nhu d6 cao va sé hiéu cua
may bay.
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Bd thu Bo giai ma

-

B phat dip

Bo phat | Bo md hoa

Bo L, BH mi hod L, bé phdt
déng
b
’ B thim dé
] Bd gial ma i Bad thu

Hinh 1.9. So' d6 hé thong gidm sdt thir cap

So sanh h¢ théng radar tham do tha cép voi hé thong radar so cap thi hé
thong thtr cap c6 nhiéu wu diém hon. Hé thong thir cip cung cAp mot duong lién
két dit liéu co kha ning mang lai nhirng dai rong v6i cong sudt phat thap.

1 1
SSr ~ ? Ppsr ~ ?
Cong sut phat caa hé SSR Cong suat phat ctia hé PSR

Mt khac do tin s6 phat ctia phat va nhan khong giéng nhau vi vay hé thong
s€ tranh dugc hién tugng anh hudéng 1an nhau. Hau nhu hé théng khong chiu
anh hudng boi thoi tiét va tranh duoc cac tin hidu mong mudn, khong chiu su
phan xa tir mua, tuyét, cdy cdi...

Trong nhitng ndm gan day, hé théng radar tham do thu cip duoc sir dung
rong rdi trong viéc xac dinh va theo doi vi tri may bay. Khi dugc stir dung véi
ché do mode C dat-khdng cung cap dit liéu thong bao d6 cao cia mdy bay. Véi
viéc st dung xung don va anten tham do c6 do mo dung 1on (LVA), hiau hét
cac van dé cong nghé thuong 1a dic diém cta hé théng gbe déu duge 1am giam
bat.
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Hinh 1.10. Anten c6 dé mo lém (LVA)

Hé thong radar gidm sat thir cp bao gom hai ché do hoi chinh. Do 1a ché do
tham do mode-A/C va ché do tham do mode-S.

2.4.1. Tin hiéu thim do ché dé mode-A/C.

Thiét bi truyén gui tin hiéu thim do téi may bay st dung tin sb 1030
MHz.Tin hiéu bao gom 3 xung : P1, P2 va P3. P rong mdi xung 1a 0.8us. Hai
xung chinh P1 va P3 dugc truyén thong qua tin hiéu hoi, khoang cach giita 2
xung s& xac dinh dit liéu bao gdm trong tin hiéu tra 1oi cta bd phat dap. Xung P2
la dugc phat ra tr xung diéu khién triét tiéu thuy bén SLS (Side-Lobe
Suppression), khoang cach gitra 2 suon 1én cua P1 va P2 la 2us.

= 23

P2

— e S

Bus Modas A, 21us Mada C©

Hinh 11 : Tin hiéu SSR
Xung P2 1a xung diéu khién SLS va dugc mdy bay st dung dé xac dinh xem
co hay khong mot tin hi¢u tra 1061 dugc yéu cau. Bo phat dép s€ so sanh bién do
ctua xung P1 va P2. Néu xung P2 ¢6 bién d6 16n hon xung P1, bo phat dap c6 thé
xac dinh c6 hoac khong tin hiéu tham do.

Nguyén Vian Huan 16



Khda luan tét nghiép Khoa Vat Ly

Nhung da ndi ¢ trén, khoang cach gitra P1 va P3 s€ xac dinh ndi dung dir
liéu dap g ctia bo phat dap. Nhing loai khac nhau cua tin hi¢u tra 161 duge goi
la cac ché do (mode).

Bang dudi liét ké cac ché do, thong thudng mode A, C duogc ding trong

hang khong dan dung
Ché do Khoang Caq MO ta
xung P1-P3 (us)

Quan sy | Déan su

1 3 (£0.2) ps Xac dinh Quan su

Trong quan sy ché d6 1 duoc str
dung dé hd tro 32 mé chi sd xac
dinh quan sy (mac du 4096 ma d
duoc st dung). Thong thuong, 3!
méa duoc str dung dé xac dinh va
tro/ nhiém vu. Tuy nhién, ma nay
it str dung trong thoi binh.

2 5 (£0.2) ps Dung trong quan su

Ché do 2 cung cip 4096 ma ID
cho quan su. Thuong st dung dé
xac dinh may bay ca nhan

3 A 8 (£0.2) s Dung trong quan su va dan su
Cung cip 4096 m ID cho dan
su/quan su. Ché do nay thuong
dugc str dung

B 17 (£0.2) s Khéng st dung

C 21 (£0.2) ps Dan su. dua ra d6 cao
Ché @6 C duoc str dung dé duar
dd cao may bay.

D 25 (£0.2) us Khéng dugc st dung

Bang 3 : cdc ché dj, théng thuong mode A, C
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Do rong mdi xung trong tin hiéu tra 101 1a 0.45us, khoang cach giita 2 xung 1a
1us. Xung SPI céch biét 1a 3,9us. Xung SPI (Special Purpose Indentification)
duoc str dung dé khang dinh chic chin chi sé cua may bay. Pinh dang tra 1oi
dugc diéu ché vi tri xung PPM (Pulse Position Modulation). Hinh dudi day s&
chi ra dinh dang tin hiéu tra 15i cho ché d6 mode-A/C.

F1

C

Al C

A2 C4 a4 X Bl D01 B2 D2 B4 D4 F2

=l =l = aml =l el el =)

20.3us

4.35us

SPI

Hinh 1.12. Dinh dang tinhiéu tra loi mode-AIC

Vi tri ciia c4c xung nhu sau:

Xung Vi tri (us)
C1 1.45
Al 2.90
C2 4.35
A2 5.80
C4 7.25
A4 8.70
X 10.15
Bl 11.60
D1 13.05
B2 14.50
D2 15.95
B4 17.40
D4 18.85

Nguyén Vin Huan
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Ché d6 tham do chinh la ché @6 3/A, sir dung tham do may bay. Tin hiéu
tra 101 st dung 4096 trat tu dé guri chi sb cua may bay dugc dinh dang theo gié
tri hé tam, theo thir ty ABCD. Ma ID cua may bay duoc goi la ma squawk,
dugc gan cho may bay boi nguoi diéu khién khong van khi lich bay cua may
bay duoc dién ddy du. Mot ma duge gan cho mot may bay, phi cong co thé
nhép ma do vao bo phat dap thong qua quay sb hodc ban phim. Ma nay bao
gom mot sd tir 0-7 va duoc ma bang tong cac chi s6 clia cac nhém xung.

tha tu Nhém xung
1 A
2 B
3 C
4 D

Vi du: mi 3615 bao gdom cac xung thong tin Al, A2 (1+2=3), B2, B4
(2+4=6), C1 (1=1), D1, D4 (1+4=5).

Mot s6 mi dic biét: 7700 dung cho b&o hiéu khan cip, 7600 cho 15i radio,
7500 cho khong tac.

SSR cung Cap mot gia tri rat 16n tGi ATC. Tuy nhién, nd ciing c6 nhiing sai
s6t. C6 2 ngudn gay 15i : anh hudng cua nhleu qua lai va hién trong da duong.
Vai viée sir dung SSR ngay cang tang, sd tram mat dat va thiét bi may bay 1a
tang 1én, két qua 1a nhidu 1an nhau ciing tang 1én. Mot van dé khac 1a hién tuong
gay khuc (garbling), do su 1an 1&n nhau cua tin hi¢u tra 101i.

2.4.2. B phat dap ché do S.

Ché d6 mode-S s& str dung tin hiéu thim do lya chon (S ¢ nghia 13 lya
chon —select). Mdi may bay s& c6 mot dia chi riéng biét duoc quy dinh boi to
chtc diéu khién chung. Ché 6 S ciing ting kha niang su 6n dinh cta dir liéu nho
c6 céc bit stra 16i chin 1é va ma hoa dit liéu d6 cao tang trong 25-ft mot (bay gio
Ién tgi 100-ft mot). Ché d6 mode-S cung Cap dén hai kha ning truyen thong, mot
1a dic diém riéng biét cua ché @6 lién két mode-S, mot 1a su két hop v61 mang
truyén thong hang khong (ATN).
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Mot dic diém moéi cua bd phat dap ché d6 S 1a mdi may bay dugc gdn mot
m& dia chi duy nhit. Piéu nay duoc chi ra nhu 13 mot su truyén SQUITTER va
Xut hién khoang dimg mdi gidy. mot thiét bi diéu khién may bay ATC hodc mot
thiét bi ché d6 S khac c6 thé sir dung dia chi nay dé tham do hay truyén thong.
Mode S str dung 24 bit dia chi, vi vay sé danh dugc 16,777,214 dia chi, va dugc
qui dinh boi to6 chie ICAO. Pia chi nay 13 duy nhit cho mdi may bay, no chi
dugc gan lai cho mot may bay khac khi ma dia chi d6 da duoc giai phong khoi
may bay trudc do.

Cac khu vuc s€ duoc ma véi cac ma khac nhau vi du nhu:

China 011110---c-cmmmmmemmeaam
Colombia 00010101100----------

Comoros 00000011010100--------
Venezuela 000011012 --------------
Viet Nam 100010001 ----mmmmmmmnn-

Trong hé thdng ché d6 mode-S, tin hiéu tham do may bay dugc thong qua
thiét bi giam sat ATC (Air Traffic Controller) v6i hai loai chu ky tham do 1a goi
tat ca (all-call) va goi lién ché do (intermode). Su tham do tat ca (all — call) xac
dinh hai dang hoi, mot 1a ché do A/C chi hoi (mode-A/mode-C only call) thi chi
c6 bo phat dap SSR chuan mdi tra 16 cOn bd phat dap ché do S thi bé qua. Dang
khéc 1a tin hiéu tham do ché d6 mode-A/C/S thi bo phat dap ché do S ciing s& tra
161 bao gdm dia chi riéng ctia nd dd duoc dinh sén trén may bay bai ATC.

Vi hé thdng SSR, ché do S (mode-S) luén bao gom 4 xung chinh. M6t tin
hiéu tham do ché d6 A (mode-A) c6 xung P1 cach xung P3 1a 8us s& yéu cau bo
phat dap tra 101 cho viéc giam sat va xac dinh, trong khi d6 mot tin hi€u tham do
ché 6 C (mode-C) vé6i khoang cach hai xung P1 va P3 1a 21us lai yéu cau mot
thdng bao vé do cao. Hai dang cta tin hiéu thim do lién ché do dugc cung cap
la ché a6 A/C/S goi tit ca (Mode A/C/S all-call). Muc dich cta tin hiéu thim do
nay la tra 101 cho sy giam sat ciia bo phat dap ché do A/C va sy thu nhdn cua bd
phat dap ché d6 S. Dang thir hai 1a ché 46 mode A/C goi tat ca (mode-A/C all-
call) s& khong cho phép bd phat dap ché do S tra 10i.
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Nhu vy c6 ba dang tin hiéu tham do trong ché do S
a) Ché d6 chi Mode-S goi tat ca (mode-S-only all-call), dugc sir dung thu céc tin
hi¢u tir b phat dap ché do S
b) Ché d6 quang ba duogc sir dung truyén thong tin toi tit ca cac bd phat dap ché
do S nhung khong c6 tin hi€u tra 101

¢) Tin hiéu tham do lya chon dé giam sat va truyén thong voi bo phat dap ché do
S xac dinh

Trong truong hop tham do lwa chon, chi ¢6 bo phat dap co dia chi dugc xac
dinh méi tra 16i. Cac b phat dap ché do A/C s& bi cam dbi v6i tin hiéu tham do
ché do mode-S va khong tra 10i. Trong truong hop tham do véi ché do mode-
A/C, duong diéu khién SLS ( Side-Lode Suppression) xung P2 theo sau xung
P1la 2us v&i moi ché do tham do.

MODE A: 80 ys

I T MODEC:210ps : + e SaaEe
Py P Py
INTERROGATION | i | I L
e -| [ P— e 15 it
U I. r"'" 'n H'_l‘"'-'
L-——'.'.'- Opi —‘II‘I
Py
SLS COMTROL
TRANSIWISSION

.

_‘u'l

=

1]

Hinh 1.13. Pinh dang tin hiéu tham do ché dé 3/4, C, S.

Trong truong hop thdm do lién ché d6 mode S, mot nhom 4 xung duoc
truyen 3 xung dau tién xac dinh ché do6 A hay C. P9 rong xung thr tu chi ra
rang bo phat dap ché do S ¢6 duoc phép tra 101 hay khong. Ddi véi tin hidu thim
dod chi ché @6 A/C goi tat (mode-A/C-only all-call) bo phat dap ché do S ( mode-
S) 1a khdng tra 1oi. Tat ca cac xung tham do déu co do rong xung 1a 0,8us. Khi
tham do v&i ché do A/C/S all-call thi xung P4 c¢6 d6 rong 1a 1,6us.
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Hinh dudi chi ra dinh dang cudc goi tham do lya chon danng dugc st dung
rong rdi. Pinh dang bao gém xung P1 va P2 trong d6 P2 theo sau xung P1 mot
khoang 2us. Theo sau xung P2 la xung P6 c¢6 do rong xung hodc 1a 16.25 hoac
30.25us, bao gom 56bits hodc 112bits dir liéu véi mot xung dong bo.

< 20ms —— 275 s i3 10,26 10
=~ Mgy us
1.25 : 0.76
P1 i3S i 6 B-iih - i
> s goopp. N\ 56 or 112 Bits //
08ps 0.8 ps Beveiial Phaze Reversal Positions
]
SLa Control | Fa |
Transmizsion hu.H I_m;_

Hinh 1.14. Tin hiéu tham do ché dj S.

Xung P6 mang dit liéu dugce diéu ché pha. Dau tién 13 déo pha tai mot vi tri
sau d6 1a mot chudi bit (chip) mang thong tin. Néu xung P6 gém 56 bit s& duoc
goi la dinh dang ngén, 112 bit s€ dugc goi la dinh dang dai. Dir liéu trong xung
P6 dugc diéu ché véi Khoa dich pha vi sai (Differential Phase Shift Keying-
DPSK) trong dinh dang ludng 1&n. T4t ca chudi thong tin trong xung P6 déu
duge mé hod dao pha 180° theo tan sb song mang. Mot sy dao pha 180" tai vi tri
1,25us sau suon 1én cua xung P6, sy ddo pha nay 1a luoén luén dugc dua ra va
dugc sir dung cho myc dich dong bo ma. Sau khoang thoi gian tré 0.5us tir sy
dao pha dong bo 1a chudi vi tri khoang tréng voi do rong 0.25us co thé dao pha
hoac khong dao pha phu thude vao mi duogc truyén. Bit mang thong tin cudi
cung s€ cach suon xuong xung P6 0.75us.

Xung triét tiéu thuy bén (Side-Lobe Suppression) P5 dugc truyén gidng nhu
xung P2 trong ché do mode-A/C. Néu xung P5 ¢ cong sudt 16n hon xung P6 thi
tin hiéu dao pha d@)ng bd sé& bi at di, nhu vay hé théng ché 36 mode-S sé& khong
thé doc duoc chudi thong tin theo sau.
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Tin hiéu tra 161 dugc cong nhan boi viée phat hién xung ASK va dugc truyén
Vi tan s6 1090MHz. Theo sau 4 xung dau 14 mot khdi xung diéu ché vi tri bao
gom hodc 56 bits hodc 112bits, vdi 24 bits cudi ding két ndi chin 1é va truong
dia chi. DPinh dang luéng xuéng dugc didu ché theo vi tri xung PPM. Moi bits dir
liéu ton tai trong lus, nhung mdi vi tri co 2 xung 0.5us, mdt cao vd Mot thap.
Dang ndy ctia ma rat bén v6i nhidu vi vay giam s tin hiéu tra 161 can cho ché do
S dé diéu khién an toan.

PREAMBLE

el |.|a
%+

a0 psEC T

DATA BLOCK
56 OR 112 pSEC BIT

|BIT 1| BIT2|BIT3|BIT4| o | N1 [BITN

| | (1jof1fof1fof1fo} 7] [1]oitfo
I N P

EJ.[JIJ.'S l!ﬂ 315 4.|5 E!ﬂ ‘?b

TIME (uSEC) 4J—|_|— |_ |_ _J_\_

i,
[oJo o[ ofo]1]
Example: Reply Data Block Waveform Corresponding to bit sequence 0010...001

Hinh 1.15. Pinh dang trd loi ché dj S

Bdn xung dau tién duoc goi 1a cAc xung mao, cac xung ndy c6 do rong
xung 1a 0.5us. Trong mdi cdp xung dau tién va ciap xung sau cac xung déu cach
nhau 0.5us. Xung dau tién cach xung tha 3 1a 3.5us. Cac xung nay duoc ding
lam ddng bo. Ban tin s& theo sau xung thir nhét 1a 8us.
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I. GIOI THIEU VE CONG NGHE FPGA
1. FPGA lagi?

FPGA (Field-Programmable Gate Array) duoc cong ty Xilinx gi6i thiéu dau
tién vao nim 1985. Hién nay FPGA dd dugc nhiéu coéng ty phat trién nhu :
AcTel, Altera, Plus Logic, AMD,...

FPGA gom mot ddy c4c phan tir roi rac ¢ thé duoc két ndi véi nhau theo
mot cach chung, cac két ndi giira cac phan tir c6 thé lap trinh dwoc. Hinh 2.1,
gi¢i thiéu vé mo hinh tong quat cia mot FPGA.

Trong d6 c6 cac khoi:

. Céc khdi logic (logic block): ciu tric va ndi dung cua khdi duge goi 1a kién
trdc cta no. Kién tric ciia khdi logic co thé dugc thiét ké theo nhidu cach
khac nhau. Mot sé khdi logic c6 thé chi 1a cac cong NAND 2 dau vao, tuy nhién
cling c6 thé né 1a mot bo don kénh (multiplexer). Trong mot sb loai FPGA cac
khi logic c6 thé ¢ ciu tric hoan toan gidng nhu PAL. Hau hét cac khéi logic
chira mot s6 loai flip-flop dé hd tro cho viéc thuc hién cac mach tuan tu.

. Céac ngudn tai nguy@n két ndi: cau trac va nodi dung ciia cac ngudn két ndi
trong FPGA dugc goi la klen truc routmg (routlng architecture). Kién trtic
routing gom cac doan diy ndi va Ccac Chuyen mach 1ap trinh dugc. Cac
Chuyen mach 1ap trinh duoc ¢o6 thé c6 nhiéu ciu tao khac nhau. Glong nhu khéi
logic, c6 nhiéu cach dé thiét ké kién trac routing.

[1[] ;E_Epl EE_EJ

Tai nguyén
Lnr-.‘.:\

/O Cell

Oo oh oo

Hinh 1.1. M6 td mé hinh ly thuyét ciia mét FPGA
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2. Ung dung cia FPGA

FPGA c6 thé si dung trong hau hét cac tng dung hién dang dung
MPGA, PLD va cac mach tich hop nho.

1. Céc mach tich hop ung dung déc bi¢t: FPGA la mot phuong tién tong quat
nhat d¢ thuc hién cac mach logic s0. Chung dac biét thich hop cho viéc thuc
hién cac ASIC.

2. Thiét ké mach r}gﬁu nhién: mach logic ngau nhién thuong dugc thyc hién
bang PAL. Néu toc do cua mach khong doi hoi khat khe thi mach c6 thé thuc
hién thay thé bang FPGA.

3. Thay thé cac chip tich hgp nho cho mach ngdu nhién: cac mach hién tai
trong c4c san phdm thuong mai thudng chra nhiéu chip SSI. Trong nhiéu
trudmg hop cac chip SSI ndy ¢ thé dugc thay thé bang FPGA va két qua 1a giam
dién tich cta bo mach di dang ké.

4. Ché tao mau: FPGA rét Iy tudng cho cac tng dung tao san phim miu. Gia
thanh thuc hién thap, thoi gian ngan chinh 1a vu diém rat 16n cua FPGA.

5. May tinh dua trén FPGA: mot loai may tinh méi c6 thé dugce ché tao vai cac
FPGA c6 thé tailap trinh ngay trén mach FPGA. Cac may nay cO modt bo
mach chtra cac FPGA v61 cac chin noi voi cac chip 1an can giong nhu thong
thuong.

6. Tal Cau hinh phan cimg truc tuyén: FPGA cho phep co thé thay doi theo y
mudn cdu triic cia mdt may dang hoat dong. Ung dung thich hop nhat 1a
nhiing FPGA cé chuyen mach 1ap trinh duoc.

3. Cbng nghé 1ap trinh

C6 nhiéu cach thuc hién cac phan tir 1ap trinh, cac coéng nghé lap trinh hién
dang duogc sir dung 1a RAM tinh, ciu chi ngich (anti-fuse) EPROM tranzitor
va EEPROM tranzitor. Mic du cdng nghé 1ap trinh khac nhau, tit ca cac phan
tir 1ap trinh déu c6 chung tinh chéat chung 14 c6 thé cau hinh dugc trong mot trong
hai trang thai ON hoidc OFF. Céc phan tir 1ap trinh duoc ding dé thyuc hién céac
két ndi 1ap trinh duoc gitta cac khdi logic cia FPGA, con FPGA théng
thudng c6 thé hon 100.000 phan tir 1ap trinh. C6 thé tly thudc vao tng dung cu
thé va c6 cac sé luong phan tir 1ap trinh c6 thé co cac dic tinh khac. V& mit ché
tao, céc phan tir 1ap trinh néu ¢ thé ché tao theo cong nghé CMOS chuan 14 tot
nhat.
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3.1 Cong nghé¢ 1ap trinh dung RAM tinh (SRAM)

Cong nghé 1ap trinh dung SRAM dugc st dung trong cac FPGA cua
nhiéu cong ty nhu Xilinx. Trong cac FPGA nay, cac két ndi lap trinh dugc 1am
bang cac tranzitor truyén (pass-transistor), cc cong cho phép truyén (pass-
gate), hay cac bo don kénh (multiplexer), tat ca déu duoc diéu khién bang cac 6
nhé (cell) SRAM. Céc chip dugc thuc hién theo cong nghé SRAM c6 dién
tich kha I6n, bai vi can it nhit 5 tranzitor cho mdi 6 nhd.

Uu diém chinh cua cong nghé ndy cho phép FPGA ¢ thé tai cau hinh ngay
trén mach rat nhanh va no co thé duogc ché tao bang cong nghé CMOS chuan.

Day ndi
RAM
RAM Cell
kol [ | wmux
1 E—
2| Day néi RAM
Day ndi Day ndi 2l
Diy noi
a. Transistor truyén din b, Cong transistor c. Bo dén kénh

Hinh 1.2. Cong nghé¢ ldp trinh dung SRAM
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3.2 Co6ng nghé 1ap trinh dung cau chi nghich (anti-fuse)

Cong nghé lap trinh ding cau chi nghich (anti-fuse) dugc sir dung trong cc
FPGA cuia Actel. Tuy anti-fuse dugc st dung trong cac loai FPGA ndy c6 ciu
tao khac nhau, nhung chirc ning cta chiing la nhu nhau. Mgt Anti-fuse binh
thuong s& & trang thai trd khang cao, nhung c6 thé bi bién thanh trang thai
dién tré thip khi duoc 1ap trinh & dién thé cao.

Anti-fuse cua Actel duoc goi la PLICE (Programmable Low-Impedance
Circuit Element). N6 c6 ciu trc hinh chit nhat gom 3 16p: 16p dudi cling chta
silic mang dién tich duong, 16p gitta 1a mot 16p dién moi, 16p trén cung la poly-

silic.
- artifuse
. " artifge aptifize diffusion antitise
antilze polyslicon ONO diskectic Brik: palysilicon amtitise EI polyslicon
L [ —an e de—okbde
{OHD) dielednc -
vl GonGcts
o antifase diffiesion <10nm 20nm ‘H'“rw antifusm
L 1 L diffLisan Ll
F) 2 2
) =) (=)

Hinh 1.3. Céng nghé Idp trinh cdu chi nghich anti-fuse PLICE cua Actel
(a) Mit cat ngang.
(b) Céu triic cac 16p cau chi nghich: + Lép dién moéi ONO (Oxy-Nito-Oxy)
cach dién chiéu day nho hon 10nm;
+ L6p dudi mang dién tich duong;
+ Lop trén la Poly-Silic.
(c) M6t cau chi nghich nhin tir phia trén xudng gidng nhu mot cong tic .

Uu diém coéng nghé cau chi nghich anti-fuse Ia dién tich cua cac chip rat nho
s0 v&i cac cong ngh¢ khac. Tuy nhién bu lai can phai c¢6 khong gian 16n cho cac
tranzitor di¢n the cao can de gilt cho dong va ap cao lc 1ap trinh. Nhuge di€ém
cua cong nghé nay la qui trinh ché tao chiing can phai thay doi so vdi qui trinh
ché tao CMOS.
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3.3 Cbng nghé 1ap trinh dung EPROM va EEPROM

Cong nghé 1ap trinh dung EPROM va EEPROM duoc str dung chil yéu trong
cac FPGA cua Altera. Cong nghé ndy gidng nhu st dung trong bd nhd
EPROM. Khong giéng nhu tranzitor COM, cac tranzitor EPROM gdm hai cuc,
mot cuc treo (floating-gate) va mot cuc chon (select-gate). Cuc treo duoc dat
gitra cuc chon va kénh cua tranzitor, né dugc goi nhu vay vi nd khdng co
két ndi dién dén bat ky mach no.

+lUao Ed .I'.h,.. +lieo - Il!h"r Fins
U gt

GND o Gm""l ETT=TE0 f+wﬂs
Tource i Tource “drain ¥
(=]
| bl \ buik bulk
GNO— glectons GHO—' o channel
(a) (o) (e

Hinh 1.4. Tranzitor dung cong nghé lgp trinh EPROM va EEPROM

() Vi dién ap lap trinh cao (>12V) VPP cung cap téi cuc mang cac dién tir co
du nang lugng dé nhay vao cong treo gate 1;

(b) Cac dién tir & cong gate 1 ting 1én & dién 4p git ma tao cho cac
transistor khoa cho mic dién ap hoat dong binh thuong;

(c) Anh sang cuc tim cung cip ning lugng du dé cac phan tir & cong gate 1 nhay
Ve vi tri cli cho phép transistor hoat dong binh thuong.

Uu diém cua tranzitor EPROM 1a chling c6 thé tai 1ap trinh ma khoéng can bo
nhé bén ngoai. Tuy nhién khéng giong nhu SRAM, tranzitor EPROM
khong thé duogc lap trinh lai ngay trén bo mach (in-circuit).

Phuong phap dung EEPROM tuong ty nhu cong ngh¢ EPROM, chi khac 1a
dién tich cua tranzitor EEPROM chiém dién tich gap hai lan dién tich chip so
voi tranzitor EPROM va can nhi€u nguon dién thé hon cac loai khac.
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YEU CAU PAT RA
Tao duoc xung co dang hinh vé va c¢6 d dai cua xung la 20us

H_z_cr us > 276 ps > i g g "
— i *HU.E us
1.25 0.75
P1 1 R e D5 >
o bt " 56 or 112 Bits
08ps 0Bps Phaze Reversal Positions

Stur dung FPGA :
o Két ndi v6i may tinh
e Viét code tao xung trén FPGA
e Két ndi voi kit Spartan-3E
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PHAN 2: MO PHONG MACH TAO MA ICAO
BANG CONG NGHE FPGA

Vao dau nhitng nim 90, céng nghé FPGA ( Field Programmable Gate Array)
ra doi gop phan to 16n trong sy phat trién k¥ thuat truyén thong sd. FPGA duoc
thiét ké dau tién bai Ross Freeman, nguoi sang 1ap cong ty Xilinx vao nam 1984,
Kién tric méi ctia FPGA cho phép tich hop sé lugng twong ddi 16n cac phan tir
ban dan vao 1 vi mach. FPGA c6 kha ning chua téi tir 100.000 den hang vai ty
cong logic, trong khi CPLD chi chira tir 10.000 dén 100.000 cong logic Trong
nhu:ng nam gan day, cong ngh¢ FPGA d4 phat trién manh mé véi nhiéu cai tién
vé mat do tich hop ciing nhu téc do xur 1y.

Phan nay trinh bay vé két qua tao m& ICAO trén kit Spartan-3E FPGA Starter
cua hang Xilinx
a) b)

Xung Ma
ICAO

Ck B¢ phat md ICAO

Hinh 2.1 a) Kit Spartan-3E FPGA Starter cua hang Xilinx;
b) Dinh nghia khéi tao m& ICAO trén cong nghé FPGA

Thiét ké hay lap trinh cho FPGA duoc thuc hién bang ngén ngir mo ta phan
ctng VHDL . Khéi tao ma ICAO duoc dinh nghia bang phian mém dugc mo ta
nhu hinh 2.1b
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1. CODE Chay Chwong trinh FPGA
library IEEE;
use IEEE.STD _LOGIC 1164.ALL;
use IEEE.STD _LOGIC_ARITH.ALL;
use IEEE.STD_LOGIC_UNSIGNED.ALL,;
entity icao is
Port (clk : in STD_LOGIC,;
output : out STD_LOGIC);
end icao;
architecture Behavioral of icao is
signal dem: integer range 0 to 999999:=0;
signal temp: STD_LOGIC;
begin
header:process(clk)
begin
if clk="1"and clk'event then
dem<=dem +1,
If dem=999999 then
dem <=0;
end if;
end if;
if (dem >0 and dem <= 40) then -- 0.8us
temp <='1";
elsif (dem > 40 and dem <= 100) then -- 1.2us
temp <="0";
elsif (dem > 100 and dem <= 140) then -- 0.8us
temp <='1";
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elsif (dem > 140 and dem <= 175) then -- 0.7us
temp <='0";

elsif (dem > 175 and dem <= 237) then -- 1.25us
temp <='1";

elsif (dem > 237 and dem <= 262) then -- 0.5us
temp <="0";

-- data: 56 bit

elsif (dem > 262 and dem <= 274) then
temp <='1";

elsif (dem > 274 and dem <=287)  then
temp <="0";

elsif (dem > 287 and dem <= 299) then
temp <='1";

elsif (dem > 299 and dem <=312)  then
temp <="0";

elsif (dem > 312 and dem <= 324) then
temp <='1";

elsif (dem > 324 and dem <=337)  then
temp <="0";

elsif (dem > 337 and dem <= 349) then
temp <='1";

elsif (dem > 349 and dem <=362)  then
temp <="0";
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elsif (dem > 362 and dem <= 374) then
temp <='1";

elsif (dem > 374 and dem <=387)  then
temp <="0";

elsif (dem > 387 and dem <= 399) then
temp <='1";

elsif (dem > 399 and dem <=412)  then
temp <="0";

elsif (dem > 412 and dem <= 424) then
temp <='1";

elsif (dem > 424 and dem <=437)  then
temp <="0";

elsif (dem > 437 and dem <= 449) then
temp <='1";

elsif (dem > 449 and dem <=462)  then
temp <="0";

elsif (dem > 462 and dem <= 474) then
temp <='1";

elsif (dem > 474 and dem <=487)  then
temp <="0";
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elsif (dem > 487 and dem <= 499) then
temp <='1";

elsif (dem > 499 and dem <=512)  then
temp <="0";

elsif (dem > 512 and dem <= 524) then
temp <='1";

elsif (dem > 524 and dem <=537)  then
temp <="0";

elsif (dem > 537 and dem <= 549) then
temp <='1";

elsif (dem > 549 and dem <=562)  then
temp <="0";

elsif (dem > 562 and dem <=574) then
temp <='1";

elsif (dem > 574 and dem <=587)  then
temp <="0";

elsif (dem > 587 and dem <= 599) then
temp <='1";

elsif (dem > 599 and dem <=612)  then
temp <="0";
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elsif (dem > 612 and dem <= 624) then
temp <='1";

elsif (dem > 624 and dem <=637)  then
temp <="0";

elsif (dem > 637 and dem <= 649) then
temp <='1";

elsif (dem > 649 and dem <=662)  then
temp <="0";

elsif (dem > 662 and dem <= 674) then
temp <='1";

elsif (dem > 674 and dem <=687)  then
temp <="0";

elsif (dem > 687 and dem <= 699) then
temp <='1";

elsif (dem > 699 and dem <=712)  then
temp <="0";

elsif (dem > 712 and dem <= 724) then
temp <='1";

elsif (dem > 724 and dem <=737)  then
temp <="0";
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elsif (dem > 737 and dem <= 749) then
temp <='1";

elsif (dem > 749 and dem <=762)  then
temp <="0";

elsif (dem > 762 and dem <= 774) then
temp <='1";

elsif (dem > 774 and dem <=787)  then
temp <="0";

elsif (dem > 787 and dem <= 799) then
temp <='1";

elsif (dem > 799 and dem <= 812)  then
temp <="0";

elsif (dem > 812 and dem <= 824) then
temp <='1";

elsif (dem > 824 and dem <=837)  then
temp <="0";

elsif (dem > 837 and dem <= 849) then
temp <='1";

elsif (dem > 849 and dem <= 862)  then
temp <="0";
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elsif (dem > 862 and dem <= 874) then
temp <='1";

elsif (dem > 874 and dem <=887)  then
temp <="0";

elsif (dem > 887 and dem <= 899) then
temp <='1";

elsif (dem >899 and dem <=912)  then
temp <="0";

elsif (dem > 912 and dem <= 924) then
temp <='1";

elsif (dem > 924 and dem <=937)  then
temp <="0";

elsif (dem > 937 and dem <= 949) then
temp <='1";
elsif (dem > 949 and dem <=962)  then
temp <="0";
--end
elsif (dem > 962 and dem <= 1000) then
temp <='1";
else temp <="0";
end if;
end process header;
output <= temp;
end Behavioral;
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2. Kétqua
Két qua md ICAO duoc quan sat trén dao dong ky
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Viéc sir dung FPGA dé tao ma ICAO da cho két qua twong ddi tét. Pay 1a mot
cong ngh¢ hién dai hi€n nay, trén co so phat thir nghiém trén kit Spartan-3E FPGA
Starter mua cta nudc ngodi, luan 4n da xay dung mach FPGA ty tao dé thir nghiém
chuyén phét nhitng dang ma trao d6i thong tin nhu mé theo chuan ICAO. Poan ma
dugc phat ra hoan toan gidng vai 1y thuyét d& nghién ctru. Trong d6 cac xung P1,
P2 c6 d6 rong xung 1a 0,8us, cdch nhau 2us. Xung P6 c6 d6 rong xung hodc 1a
16,25us hoac 30,25us tuy thude dir liéu 1a 56 hay 112 bit. Cac xung dir liéu c6 do
rong 1a 0,25ps.

So sanh Vi cac qua nghién ciu trude day tao ma bang vi diéu khién thi sir dung
cong nghé FPGA tao dugc cac xung “bit tay” va cac chudi xung chira thong tin co
d6 rong theo dung chuan va do tré sudn xung nho dam béao trong qua trinh diéu ché
va truyén thong tin tin hiéu khong bi sai léch. Khao sat do tré suon xung cua tin
hiéu : sudn trudce tré 34ns, suon sau tré 32ns. DO rong cua xung hep nhat 1a 0,25ps
do d6 do tré suon xung 13 13,6% va 12,8%, ty 1& d6 c6 thé coi xung la vudng dam
bao tin hiéu trung thuc trong cac qua trinh gia cdng va truyén dir liéu. Do tré cia
sudn xung rat quan trong, né quyét dinh nhiéu dén do trung thuc tin hiéu tdi may
thu.
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KET LUAN
Véi huéng nghién ciu cua dé tai sau thoi gian nghién ciru khoa luan da dat

duoc mdt so cac két qua nhu sau:

e Tong quan vé cong nghé FPGA

e Tong quan tim hiéu vé cau triic mi ICAO, cac ché do trao d6i thong tin theo
chuan cua to chic hang khéng dan dung qudc té ICAO, nghién ctu dinh
dang mode S str dung trong hé théng hoi dap trao d6i thong tin giita cac tram
mit dat va di tuong bay.

e Tién hanh nghién ctru mot vai mdi trudng tao ma: Tao chudi mi ICAO bing
cong nghé FPGA. Phuong tién tao ma nay dap tng duoc yéu ciu tao méi co
dd rong xung hep theo tiéu chuan quy dinh ctia ICAO, kha nang linh hoat
tdt, mach gon nhe thuan tién thao tac trén hé théng, cong nghé FPGA hién
dai hon, wu diém vé kha ning tao xung c6 do tré sudn xung nhd dam bao
trong qua trinh diéu ché va truyén trong maéi trudng tin hiéu noi thu s& nhan

duogc tin hi€u trung thuec.
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