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QUY CHUAN KY THUAT QUOC GIA
VE MAY THU TRUC CANH GOI CHON SO TREN TAU BIEN
HOAT PONG TREN CAC BANG TAN SO MF, MF/HF VA VHF
TRONG NGHIEP VU DI BPONG HANG HAI

National technical regulation on
shipborne watchkeeping receivers for reception of Digital Selective Calling
operating in the MF, MF/HF and VHF bands of maritime mobile service

1. QUY DINH CHUNG

1.1. Pham vi diéu chinh

Quy chuan nay quy dinh cac yéu cau ky thuat ddi voi may thu trwc canh goi chon sb
hoat dong trén cac bang tan MF, MF/HF va VHF dugc phan bo trong quy hoach vé
phd tan sb vo tuyén dién qubc gia cho nghiép vu di ddng hang hai.

Quy chuan nay ap dung cho may thu trwc canh la mét thiét bi doc lap hoac dworc tich
hop trong thiét bi goi chon s6 hoac dwoc tich hop trong dién thoai vé tuyén.

Doi voi cac thiét bi tich hop, quy chudn nay quy dinh cac yéu cau va phwong phap
do chi riéng cho phan may thu trwc canh goi chon so.

1.2. Péi twong ap dung

Quy chuan nay duoc ap dung doi v&i cac to chirc, ca nhan cé hoat déng san xuat,
kinh doanh va st dung cac thiét bj thuéc pham vi dieu chinh cia Quy chuan nay trén
lanh thd, 1anh hai Viét Nam.

1.3. Tai liéu vién dan

ITU-T Recommendation E.161 (2001): “Arrangement of digits, letters and symbols on

telephones and other devices that can be used for gaining access to a telephone
network”.

ITU-R Recommendation M.493-13: “Digital selective-calling system for use in the
maritime mobile service”.

ISO 3791 (1976): “Office machines and data processing equipment - Keyboard
layouts for numeric applications”.

IEC 61162-1 (2010): “Maritime navigation and radio communication equipment and
systems - Digital interfaces - Part 1: Single talker and multiple listeners”.

ETSI TR 100 028-1 v1.4.1: “Electromagnetic compatibility and Radio spectrum
Matters (ERM); Uncertainties in the measurement of mobile radio equipment
characteristics; Part 1”.

ITU-T Recommendation V.11 (1996): “Electrical characteristics for balanced double-
currentinterchange circuits operating at data signalling rates up to 10 Mbit/s”.

IEC 60417: “Graphical symbols for use on equipment”.

ITU-R Recommendation M.541-9 (2004): “Operational procedures for the use of
digital selective calling equipment in the maritime mobile service”.

ETSI EN 300 338-2: “Electromagnetic compatibility and Radio spectrum Matters
(ERM); Technical characteristics and methods of measurement for equipment for
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generation, transmission and reception of Digital Selective Calling (DSC) in the
maritime MF, MF/HF and/or VHF mobile service; Part 2: Class A/B DSC”.

ITU-R Recommendation SM.332-4 (1978): “Selectivity of receivers”.
ITU Regulations (2012).

1.4. Giai thich ttr ngiv

1.4.1. Tan sé an dinh (assigned frequency)

Tan sb trung tam cla bang dwoc cap cho may thu.

1.4.2. Trwc canh lién tuc (continuous watch)

Giam sat vo tuyén khéng gian doan trie khoang thoi gian ngan khi chirc nang thu clia
tau bi suy giam hoac nghén bai giao tiep ndi bd hoac khi cac phwong tién dang trong
thoi gian thwc hién bao dwdng kiem tra chirc nang dinh ky.

1.4.3. F1B

Kiéu phat xa s dung diéu tan véi théng tin s, khéng diing séng mang con cho viéc
thu tw dong.

1.4.4. G2B

Kiéu phat xa s dung diéu pha théng tin s, s&r dung séng mang phu cho viéc thu tw
dong.

1.4.5. J2B

Kiéu phat xa s dung diéu ché don bién thong tin s6, st dung song mang phu cho
viéc thu tw dong, v&i sdng mang bi triét xuong mure tOi thiéu la nhd hon 40 dB so voi
murc cong suat dinh.

1.4.6. Kiém tra hiéu ning (performance check)

Yéu cau: ty 1& 16i ky hiéu phai n‘h(’) hon 1072 khi kiém tra tai gia tri cua d6é nhay cudc
goi cua may thu duwgc tai bang tan twong trng nhw sau:

- Bang tan MF véi tin hiéu do kiém chuén s6 1 1a: +11 dBpV;
- Bang tan HF voi tin hiéu do kiém chuan so 1 la: +6 dBuV;
- Bang tan VHF v¢i tin hiéu do kiém chuan so 2 la: +6 dBuV.

1.4.7. May thu trwc canh (watchkeeping receiver)

May thu riéng cho dich vu goi chon s6, thu trwc canh lién tuc cac tan s6 clru nan
DSC & bang t?n MF/HF, tan s6 2187,5 kHz & bang tan MF, va kénh 70 (156,525
MHz) & bang tan VHF.

O bang tan MF/HF n6 con dwoc goi la may thu quét.
1.5. Chip viét tat

a.c Dong dién xoay chiéu alternating current
AGC Ty ddng diéu chinh dd khuéch dai Automatic Gain Control
d.c Dong dién mot chiéu direct current

DSC Goi chon sb Digital Selective Calling
e.m.f Swrc dién dong electromotive force
EUT Thiét bj can do Equipment Under Test
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GMDSS Hé théng an toan va ctru nan hang Global Maritime Distress and
hai toan cau Safety System

HF Tan sbé cao High Frequency

IF Trung tan Intermediate Frequency

IMO Té chirc hang hai québc té International Maritime Organization

MF Tan sb trung binh Medium Frequency

MF/HF  Tan sb trung binh/Tan sb cao Medium and High Frequency

r.m.s Gia tri hiéu dung root mean square

RF Tan sb vo tuyén Radio Frequency

SER Ty 1€ 16i ky hiéu Symbol Error Rate

SOLAS Céng wéc quxéc té vé an toan sinh  (International Convention for the)
mang trén bién Safety Of Life At Sea

VHF Tan sb rat cao Very High Frequency

2. QUY DINH KY THUAT

2.1. Yéu cau méi trwéng

Th&r mi trwong phai dwoc thuc hién trudc khi thie hién cac phép do kiém yéu cau
khac doi voi thiét bi can do.

Néu khong co quy dinh khac, thiét bi phai dwoc ndi téi ngudn dién trong sudt thoi
gian thyc hién bai do vé dién. Cac bai do nay phai do vé&i dién ap chuén.

Th&r méi trvdng dwoc danh gia thong qua do kiém tra hiéu ndng dbi véi dd nhay
cudc goi cua may thu dwoc két ndi theo nhw muc B.5, Phu luc B.

211. Th rung

2.1.1.1. Binh nghia

Phép do nay sé& xac dinh kha nang chiu rung cla thiét bi ma khéng bi suy giam vé
tinh nang hoat déng hoac hw hong co khi.

2.1.1.2. Phwong phap do

EUT (v&i co ciu gidm xdc va chdng rung) dwoc kep vao ban rung bang gia d& &
trang thai binh thworng. C6 thé treo dan héi thiét bi can do dé bu trong lwong thay vi
dat trén ban rung. Phai co cac bién phap dé gidm hay loai bd anh hwéng bét loi dén
chét lwong thiét bi do dién tir trudng tao ra bdi bd rung.

Thiét bi phai chiu dd rung hinh sin theo chiéu thdng ding & trong tat ca cac tan sb
trong khoang:

- T 5 Hz dén 13,2 Hz v&i d6 léch £ 1 mm + 10% (& 13,2 Hz, gia téc ti da 1a 7 m/s2);
- Ttr 13,2 Hz dén 100 Hz, gia téc téi da khong dbi 1a 7 m/s?.
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Toc do quét tan s6 phai di cham dé cho phép phat hién cong hudng trong bat ky
thanh phan nao clia EUT.

Trong khi th(r rung, phai tién hanh tim céng hudng xay ra. Néu cé bat ky gia tri cong
hwéng cla EUT cé hé sb phadm chéat Q I&n hon hodc bang 5 lan gia tri co s& & bang
rung, phai thir d6 bén clia EUT & tirng tAn sb cong hudng trong thoi gian it nhat 1a
2 h véi tivng mirc rung néu trén. Néu chi cé cong hwdng véi hé sé Q nhé hon 5 tho
dd bén, chi phai thuc hién thr d6 bén tai mot trong cac tAn sb cdng hwdng. Néu
khéng c6 cdng hwdng xay ra, chi phai thuc hién thtr d6 bén & tan s 30 Hz.

Mbi chu ky thtr d6 bén 1a 2 h, kiém tra hiéu nang phai dwoc thuwc hién trudc khi két
thuc chu ky nay.

Phép do trén phai dwoc I&p lai véi dd rung & mdi huwéng vudng goc véi mat phang
ngang.

Sau khi hoan thanh thir rung, thiét bi phai dwoc kiém tra cac hw hdng vé mat co khi.
2.1.1.3. Yéu cau

Thiét bi phai dap (rng cac yéu cau kiém tra hiéu nang.

Thiét bi khdng c6 hw hdng nhin thdy dwoc bang méat thuwdng.

2.1.2. Ther nhiét do

Thiét bj c6 kha nang chiu dwgc nhirng anh hwdng clia nhiét dé dé duy tri dac tinh co
khi va hiéu suat dién sau khi thyec hién cac phép do duGi day.

Tdc dd tdng hodc gidm nhiét dd tdi da trong phong do dat thiét bi cAn kiém tra la
1°C/min.

2.1.2.1. Thr nhiét kho

2.1.2.1.1. Binh nghia

Phép do nay cho phép xac dinh kha ndng cla thiét bj van hanh dwoc & nhiét d6 cao.
2.1.2.1.2. Phwong phap do

EUT duwoc dat trong phong co nhiét d6 binh thwong va do am twong doi. EUT va céc
thénh, phan dieu khién nhiét d phai dwoc bat Ién. Nhiét d6 phong sau do duwoc nang
Ién dén 55°C £ 3°C va duy tri trong khoang thoi gian do la tir 10 h dén 16 h.

Cubi khoang thoi gian do, EUT phai dwoc kiém tra hiéu néng.

Nhiét do ctia phong do phai dwoc duy tri & +55 °C + 3 °C trong subt qua trinh kiém
tra hiéu nang.

Két thuc do kiém, dwa EUT vé nhiét do phong binh thwdng va dé dm twong dbi.
2.1.2.1.3. Yéu cau

Thiét bi phai dap (rng cac yéu cau kiém tra hiéu nang.

2.1.2.2. Thir néng am

2.1.2.2.1. Dinh nghia

Phép do nay xac dinh kha ndng cua thiét bi van hanh dwoc trong diéu kién do &m
cao.
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2.1.2.2.2. Phwong phap do

EUT duwoc dat trong phong do cé nhiét dd binh thuwéng va d6 dm twong déi. Nhiét do
sau d6 dwoc nang 1én dén +40 °C + 2 °C va dd am twong déi nang 1én 93% + 3%
trong khodng thoi gian 3 h + 0,5 h. Nhirng diéu kién nhiét d6 va dé dm nay dwoc duy
tri trong khoang thei gian do la tr 10 h dén 16 h.

Céc thiét bj diéu khién khi hau cung c4p trong EUT dwoc bat 1én & cudi khoang thoi
gian do.

EUT duoc bat Ién sau khoang 30 min hodc sau khoang thoi gian quy dinh cua nha
san xuat va phai dwoc van hanh lién tuc trong it nhat 2 h, EUT phai dwoc kiém tra
hiéu nang trong suot khoang th&i gian nay.

Nhiét do va dd &m twong dbi clia phong phai dwoc duy tri trong subt thdi gian do.

Cubdi khoang th&i gian do, thiét bi EUT van dwoc dat trong phong, dwa phong do tré
lai nhiét d6 binh thwong trong khoang thoi gian khéng it hon 1 h.

Két thuc do kiém, EUT dwoc dwa vé nhiét dd binh thwdng va dd dm twong dbi cla
phong do.

2.1.2.2.3. Yéu cau

Thiét bi phai dap rng cac yéu cau kiém tra hiéu nang.

2.1.2.3. Thir nhiét dé thap

2.1.2.3.1. Binh nghia

Phép do nay xac dinh kha nang cua thiét bi van hanh dwoc & nhiét do thap.

Phép do nay cling cho phép kiém tra thiét bi co6 kha nang khéi dong & moi trudng co
nhiét dé thap.

2.1.2.3.2. Phwong phap do

EUT dwoc dat trong mét phong do & nhiét d6 binh thwdong va do am twong dbi. Nhiét
doé sau do sé duwgc giam xuong va duy tri & -15°C + 3 °C, trong chu ky tr 10 h dén
16 h. Céac thiét bj diéu khién khi hau ctia EUT dwoc bat 1én trong subt thoi gian do.

Thiét bj EUT duoc bat I1én sau khoang 30 min hoac sau khoe}ng thoi gian quy dinh
CL’J,a nha san xuat va phai dwgc van hanh lién tuc trong it nhat 2 h, EUT phai dwoc
kiém tra hi€u nang trong suot khoang thoi gian nay.

Nhiét dé6 phong do phai dwoc duy tri & mirc -15°C + 3 °C trong toan bé th&i gian do.

Két thic do kiém, thiét bi EUT dwoc dwa trd lai nhiét d6 binh thuong va do am twong
doi ctia phong.

2.1.2.3.3. Yéu cau
Thiét bj phai dap (rng cac yéu cau kiém tra hiéu nang.
2.1.3. Thtr an mon

Phép do nay khong can phai tién hanh néu nha san xuat co thé cung cap di cac
bang chirng dam bao cac thanh phan, véat liéu va lap rap cua thiét bj dap wng cac
yéu cau nay.
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2.1.3.1.Dinh nghia

Phép do nay xac dinh kha nang cua thiét bi khéng bi suy gidm déac tinh vat ly khi tiép
xuc voi moi treong mudi. Chu ky thwe hién phép do tao ra hiéu rng tang dan so voi
cac diéu kién dich vu.

2.1.3.2. Phwong phap do

EUT dwoc dat trong mét phong do va duwgce phun dung dich mgéi trong 2 h & nhiét
dd binh thudng. Dung dich mudi dwgc hoa theo ty 1é theo khoi lwvgng 5 £ 1 mudi
NaCl 95% va nudéce cat.

Khi két thiic qua trinh phun swong mudi, EUT dwoc dat trong phong c6 nhiét do duy
tri 40°C + 2°C va do &m twong dbi trong khodng 90% - 95% trong thoi gian 7 ngay.

EUT phai trai qua 4 lan phun dung dich mudi, mdi lan kéo dai 2 h, Ivu trir trong thoi
gian 7 ngay sau moi lan phun.

Két thuc toan bd qua trinh do, EUT phai dwoc kiém tra bang mat thuwong, sau d6
phai do kiém tra hiéu nang.

2.1.3.3. Yéu cau

Khéng cé sw hw hdng hay 8n mon qua mirc cac phan kim loai cla thiét bi.
Thiét bi phai dap rng cac yéu cau kiém tra hiéu nang.

2.2. May thu trwec canh MF/HF

2.2.1. b6 nhay cudc goi

2.2.1.1. Pinh nghia

b6 nhay guc}c goi cua méy thu 1a khi v&i mire tin hiéu dé‘u vao RF xac dinh, tai dé
cho ty 1€ 16i ky hiéu tai diu ra clia may thu nhé hon hoéc bang 102

2.2.1.2. Phwong phap do
B tri dwa cac tin hiéu do kiém vao phai tuan theo quy dinh tai muc B.5, Phu luc B.

Puwa tin hiéu do kiém chuan s 1 (muc B.7.1) vao theo cac tan sb twong rng v&i quy
dinh tai muc B.6.1, Phu luc B:

- Déi voi MF, murc tin hiéu dau vao |4 +5 dBuV & diéu kién do kiém binh thwdng va
+11 dBuV & dieu kién do kiém t&i han; ) .

- BOi v&i HF, mire tin hiéu dau vao la 0 dBpV & dieu kién do kiém binh thudng va +6
dBuV & diéu kién do kiém t&i han.

Ty I& 16i ky hiéu tai dau ra dwoc xac dinh nhw mé t& & muc B.8, Phu luc B.

Cac phép do duoc thyc hién & trong diéu kién do kiém binh thwong (xem muc B.3)
va trong cac diéu kién do kiém t&i han (xem muc B.4.1 va B.4.2 dwoc ap dung dong
thoi).

Doi vai thiét bi MF/HF, phép do duoc Iap lai voi tin hiéu do kiém chuén s 1 trén cac
tan s6 dwoc quy dinh tai muc B.6.2, Phu luc B, chi trong diéu kién do kiém binh
thwong.

Cac phép do phai duoc Iap lai voi tan s6 dau vao danh dinh + 10 Hz doi voi diéu
kién do kiém binh thudng.

2.2.1.3. Gi¢i han

Ty 1& 16i ky hiéu phai nhd hon hodc bang 1072

10
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2.2.2. b6 chon loc kénh lan céan
2.2.2.1. Pinh nghia

bo phon loc kénh lan can dwoc digh nghTa la dé :[riét tiéu maot tin hiéu khéng mong
muon kénh lan can, duoc biéu dién bang ty I€ I6i ky hiéu gay ra bdi cac tin hiéu
khéng mong mudn tai dau ra ctia b giai dieu che.

2.2.2.2. Phwong phap do
B& tri dwa céc tin hiéu do kiém vao phai tuan theo quy dinh tai muc B.5, Phu luc B.

Tin hiéu RF mong mudn phai Ia tin hiéu do kiém chuan s 1 trén cac tan sé duoc
quy dinh tai muc B.6.1, Phu luc B va murc tin hi€u mong mudn la 20 dBpV.

Mtrc dwa vao tin hiéu khéng mong mudn 1a 60 dBpV.

Tin hiéu khong mong mudn phai 1 tin hiéu khong diéu ché & tan s6 +500 Hz so véi
tan sO danh dinh cia may thu (tan so trung tam).

Ty |& 16i ky hiéu & d4u ra dwoc xac dinh nhw mé ta tai muc B.8, Phu luc B.

Phép do duoc I4p lai vai tin hiéu khong mong mudn & tan sb -500 Hz so voi tan sb
danh dinh cda may thu (tan so trung tam).

Ty 1& 16i ky hiéu & dau ra duwoc xac dinh nhw mé ta tai muc B.8, Phu luc B.
2.2.2.3. Gi¢i han

Ty 1& 18i ky hiéu phai nhd hon hodc bang 107,

2.2.3. Triét nhiéu cung kénh

2.2.3.1. Binh nghia

Triét nhiéu cung kénh la kha nang cla may thu thu dugec tin hiéu mong mubn khi
xuat hién tin hiéu khéng mong mudn, ca hai tin hiéu déu & trén tan s danh dinh cua
may thu.

2.2.3.2. Phwong phap do
B& tri dwa céc tin hiéu do kiém vao phai tuan theo quy dinh tai muc B.5, Phu luc B.

Tin hiéu mong mubdn la tin hiéu do kiém chudn sb 1 trén cac tan sbé néu tai muc
B.6.1, Phu luc B va mrc cua tin hiéu mong muon phai la 20 dBuV.

Tin hiéu khdng mong muén la phai tin hiéu khéng duoc diéu ché.
MUrc vao cua tin hiéu khdng mong muébn phai la 14 dBuV.

Ty I bit 16i & dau ra dwoc xac dinh nhw mé ta tai muc B.8, Phu luc B.
2.2.3.3. Gi¢i han

Ty 1& 18i ky hiéu phai nhd hon hodc bang 107,

2.2.4. Pap (rng xuyén diéu ché

2.2.4.1. Pinh nghia

Dap rng xuyén diéu ché RF dwoc dinh nghia la d6 triét tiéu cac thanh phan xuyén
diéu che sinh ra ter hai tin hiéu khong mong muon tai cac murc tin hiéu va tan so da
cho, dugc biéu dién bang gia tri tai dé ty 1€ 16i ky hiéu la 1072

11
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2.2.4.2. Phwong phap do

Céc tin hiéu dwa vao dau vao may thu phai dwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Tin hiéu mong mudn phai 2 tin hiéu do kiém chuan s6 1 tai tan s twong tng quy
dinh tai muc B.6.1, Phu luc B va mrc cua tin hiéu mong muodn phai la 20 dBuV.

Ca hai tin hiéu khdng mong muén déu 13 tin hiéu khéng dwoc diéu ché va & cung
murc [a +70 dBpV. Khéng mét tin hiéu nao trong hai tin hiéu nay & tan sé cach tan sé
tin hiéu mong mudn mét dai nhd hon 30 kHz (két hop tan sb cé thé tao ra cac san
phdm xuyén diéu ché khéng mong mudn duwgc dwa ra & tai liéu ITU-R
Recommendation SM.332-4.

Ty 1& 16i ky hiéu tai dau ra dwoc xac dinh nhw mé ta tai muc B.8, Phu luc B.
2.2.4.3. Gi¢i han

Ty 1& 16i ky hiéu phai nhd hon hodc bang 1072

2.2.5. Triét dap rng gia

2.2.5.1.Dinh nghia

Triét dap ¢ng gia la kha néng cla may thu phan biét dwoc gilra tin hiéu mong mudn
va cac tin hiéu khéng mong muén c'1’0| v&i cac tan sb phia ngoai bang théng cia may
thu mét khodng +3 kHz so v&i tan s danh dinh.

2.2.5.2. Phwong phap do

Nha san xuat phai cung cap cho don vi do kiém cac thong tin vé thiét bi nhw duwoi
day. So do khoi, cau truc dwong két ndi tin hiéu.

Néu thiét bi dwoc tao thanh sl dung nguyén Iy heterodyne, cac thong tin sau phai
duworc thé hién:

- Cac tan sO IF dwgc st dung;
- Céac tan so dao dong ndi cla thiet b str dung;
- S&p xép bo loc trwdc bo dbi tan dau tién.

Néu thiét bi str dung ky thuat chuyén déi twong tw sang sb, cac théng tin sau phai
dwoc thé hién:

- LAy mAu truc tiép trén tan sé RF hay trén tan sb IF;
- Tan sb ldy mau st dung cho chuyén dbi.

Sép xép 2 tin hiéu do kiém vao dau vao may thu tuan theo muc B.5.1. B6 AGC &
trang thai hoat dong.

Tin hiéu mong muén dwoc md td nhw muc B.7 dwoc ap dung trén tan sd phu hop
tuan theo muc B.6.

Mcrc tin hiéu mong muédn la 20 dBuV.
Mtrc tin hiéu khéng mong muén la 90 dBuV va la tin hiéu khéng diéu ché.

Thiét bi phai tuan theo céc tan sb trong dai tir 9 kHz dén 2 GHz, ngoai trr khoang
bang *3 kHz so v&i tan s6 danh dinh an dinh.

Céng thirc dwdi day tinh toan cac tan sb dap (rng gia, cé thé sir dung nhw 1a hwéng
dan:

- D6i vai thiét bi st dung nguyén téc siéu heterodyne:
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fSpUI’IOUS (1 n)/m x ff_ n/m x frecewe
m va n |a cac sb nguyén trong khoang twr -5 dén +5.

Céc tan sb dap (rng gia c6 thé dwoc ap dung cho tat ca cac tan sb chuyén dbi (IF1,
IF2,...).

- Béi v&i cac thiét bi sir dung ky thuat chuyén ddi tir twong tw sang sé
fspurious= freceive/m —n/m x fsample clock
m va n la cac sb nguyén trong khoang tir -5 dén +5.

- Doi v&i cac thiét bi sir dung dong thoi nguyén tac heterodyne va ky thuat s6, 2 cong
thire trén can xem xét sau.

Xac dinh ty |& 16i ky hiéu tai dau ra.

Do kiém dwoc thwe hién trong diéu kién binh thwdng (muc B.3, Phu luc B).
2.2.5.3. Gi¢i han

Ty 1& 18i ky hiéu phai nhd hon hodc bang 107,

2.2.6. Chdéng nghet

2.2.6.1.Dinh nghia

Chéng nghet dwoc dinh nghia la kha nang ctia may thu phan biét dugc gilra tin hiéu
mong muon va tin hiéu khdng mong muon trong khoang twr +3 kHz dén +20 kHz so
v&i tan s danh dinh 4n dinh.

2.2.6.2. Phwong phap do

BO tri hai tin hiéu do kiém téi dau vao may thu nhw muc B.5.1, Phu luc B. B¢ diéu
chinh d6 khuéch dai tw ddng & trang thai hoat déng.

Tin hiéu mong mudn dwgc mo ta& nhw muc B.7, Phy luc B dwoc dwa vao s dung tan
sO phu hop tuan theo muc B.6, Phu luc B.

Mtrc tin hiéu mong mudn 1a 20 dBuV.
Murc tin hiéu khéng mong muén la 90 dBuV va la tin hiéu chwa diéu ché.

Thiét bi tuan thd hoat dong trong dai tan so tir +3 kHz dén +20 kHz so voi tan so
danh dinh cap phat.

Hwéng dan do kiém:

- Tin hiéu khéng mong muén thay dbi theo chu ky 500 Hz.

- Xac dinh ty 1& 16i ky tw tai dau ra.

- Do kiém thwc hién trong diéu kién do kiém binh thwdng (muc B.3, Phu luc B).
2.2.6.3. Gi¢i han

Ty 18 18i ky hiéu phai nhé hon hosc bing 102,

2.2.7. Dai déng

2.2.7.1.Pinh nghia

Dai dong clia thiét bj 1a dai gia tri ti mirc toi thiéu dén mirc cye dai cla tin hiéu tan
sO vb tuyén dau vao, tai doé ty 1é 16i ky hiéu & dau ra may thu khong vwot qua gia tri
quy dinh.
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2.2.7.2. Phwong phap do

Puwa céc tin hiéu vao dau vao may thu phai duwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Tin hiéu do kiém chuan sé 1 trén tan sé thich hop dwoc chi rd trong muc B.6.1, Phu
luc B dwoc 4p cho dau vao may thu. Mirc clia tin hiéu mong muédn Ia 80 dBpV.

Ty lé Iéi ky hiéu & dau ra dwoc xac dinh nhw mo ta trong muc B.8, Phu luc B.

CHU THICH: Ty I€ I6i ky hiéu trong cac dieu kién mtrc tin hiéu toi thieéu tuan theo quy dinh muc 2.2.1.

2.2.7.3. Gi¢i han

Ty 1& 16i ky hiéu phai nhd hon hoéc bang 1072

2.2.8. Phat xa gia dan té&i ang ten

2.2.8.1. Pinh nghia

Phat xa gid dan toi ang ten 1a cac thanh phan & tan s6 bat ky dwoc sinh ra trong may
thu va dwoc dan téi dau ra ang ten.

2.2.8.2. Phwong phap do

Dau vao may thu phai dwoc két ndi toi ang ten gia co tré khang 50Q va phat xa gia
dwoc do bang viéc str dung thiét bi do chon loc. Gia tri hiéu dung cda cac thanh phan
phat xa gia phai dwgc tinh toan.

Phép do phai dwoc thwe hién trén khap dai tan tir 9 kHz dén 2 GHz.

Do rong bang cla thiét bj phan tich chon loc 1a:

- 200 Hz trong dai tan tir 9 kHz dén 150 kHz; ,

- Tr 9 kHz dén 10 kHz trong dai tan tir 150 kHz dén 30 MHz;

- Tt 100 kHz dén 120 kHz trong dai tan tr 30 MHz dén 1 GHz;
- 1 MHz trong dai tan so trén 1 GHz.

B tach song phai la bd tach séng dinh.

2.2.8.3. Gi¢i han

Cong suét ctia méi thanh phan phat xa gia dan khéng Ién hon 2 nW.

2.2.9. Phat xa gia birc xa

2.2.9.1.Dinh nghia

Phat xa gia blrc xa clia may thu la cac thanh phan birc xa & bat ky tan s6 nao gay ra
b&i vé may va cau triac thiét bi.

2.2.9.2. Phwong phap do

Tai mét vi tri do dwoc lwa chon theo Phu I~uc C, dat thiét‘bj trén mot tru d& cach dién
& mét do cao xac dinh trén b d& khong dan va & vi tri gan voi vi tri khi si¢ dung binh
thuwdng do nha san xuat céng bo.

Binh hwéng ang ten do kiém theo phan cwe doc, chiéu dai clia ang ten do kiém duwoc
chon twong trng véi tan so tire thoi cia may thu can do.

Néi dau ra ctia dng ten do kiém véi may thu can do.

Bat may thu & ché do khong diéu ché, diéu chinh tan s6 clia may thu can do trong
dai tan so tlr 30 MHz dén 2 GHz. Bang thdng cua may thu can do dwoc ap dung nhw
quy dinh tai khoan 2.2.7.2. Tai méi tan s0 phat hién c6 thanh phan birc xa gia:

a. Diéu chinh d6 cao cla ang ten do kiém trong dai d6 cao qui dinh cho dén khi may
thu thu dwoc mire tin hiéu cwce dai;
14



QCVN 97:2015/BTTTT
b. Sau dd, quay may thu 360° trong mé&t phang ndm ngang cho dén khi may thu thu
dwoc murc tin hiéu cwc dai;
c. Ghi lai mwc tin hiéu cwc dai ma may thu thu dwoc;
d. Thay may thu bang mét &ng ten thay thé nhw trong Phu luc C;

e. Binh hwéng ang ten thay thé theo phan cyc doc, diéu chinh chiéu dai ang ten thay
thé twong ng v&i tan sO cua thanh phan gia thu dwoc;

f. N&i ang ten thay thé dén mét bo tao tin hiéu da dwoc hiéu chuén;

g. D&t tAn sbé cla bo tao tin hiéu da dwoc hiéu chudn bang tan sb cua thanh phan gia
thu dwoc;
h. Néu can thiét, diéu chinh bd suy hao dau vao may thu do dé 1am tang dd nhay cla
may thu;
i. Diéu chinh dd cao ang ten do kiém trong dai qui dinh d& ddm bao thu dwoc tin
hiéu cwc dai;
j. Diéu chinh mirc tin hiéu dau vao ang ten thay thé sao cho murc tin hiéu ma may
thu do chi thj bang v&i mre tin hiéu dé ghi lai khi do thanh phan gia, dwgc chinh theo
suw thay ddi thiét 1ap bd suy hao dau vao clia may thu;
k. Ghi lai mirc dau vao ang ten thay thé theo mirc cong suét, da chinh theo s thay
dbi thiét 1ap bd suy hao dau vao clia may thu;
l. Thwe hién lai phép do v&i dinh hwéng &ng ten do kiém va ang ten thay thé dwoc
dinh huwéng dé phan cwc ngang:;
m.Gia tri cong suét blrc xa hiéu dung clia cac thanh phan gia la mirc cong suét lon
hon trong hai mirc cong suat ctia thanh phan gia da ghi lai tai dau vao ang ten thay
thé, dwgc chinh theo dd tang ich cua ang ten néu can.
2.2.9.3. Gi¢i han
Co6ng suat clia birc xa gid bat ky khéng duwoc vwot qua gia tri cho trong bang dudi
day.

Bang 1 - Gia tri gi¢i han blrc xa gia

Dai tan sé Gia tri gi®i han
30 MHz dén 156 MHz -57 dBm
156 MHz dén 165 MHz -74 dBm
165 MHz dén 1GHz -57 dBm
1 GHz dén 2 GHz -47 dBm

2.2.10. Bao vé cac mach vao ang ten may thu
2.2.10.1. Binh nghia

B&o vé cac mach dau vao ang ten cla may thu 1a dadm bdo cho mach vao cac ang
ten c6 kha nang chiu dwoc dién ap I&n trong mét khoang théi gian quy dinh.

2.2.10.2. Phwong phap do

Céc tin hiéu dwa vao dau vao may thu phai dwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.
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DPwa mét tin hiéu do RF khéng diéu ché & mc 30 V = 150 dBuV tai mot tAn sé bat
ky trong dai tan tlr 100 kHz dén 27,5 MHz t&i dau vao &ng ten may thu trong khoang
thdi gian 15 min. Tin hiéu nay sau dé dwoc thdo ra va EUT dwoc thwe hién do kiém
tra hiéu nang.

2.2.10.3. Giéi han

May thu khéng bi hw héng va dap (rng dwoc cac yéu cau cla kiém tra hiéu nang.
2.2.11. Hiéu suat quét

2.2.11.1. Binh nghia

Hiéu suét quét 1a kha nang cia may thu thu dwoc chinh xac cac cudc goi dwgc dén
trwdc bdi hon 20 bit trong 200 bit mau cham va dugc phat di trén mét tan so trong
khi van thwc hién quét 1én dén 6 tan s6 bd qua tat ca cac tin hiéu va tap nhiéu khac.

2.2.11.2. Phwong phap do
Puwa hai tin hiéu do kiém RF & mdrc 20 dBuV vao may thu.

Mot trong hai tin hiéu RF nay phai co tan s6 danh dinh twong (ng voi tan s6 nam
trong chudi tan so quét,vé twong dwong véi tin hiéu do kiem chuan s6 1 dwoc diéu
ché cho mét cudc goi cap ciru DSC.

Tin hiéu RF con lai phai c6 tan s6 danh dinh twong (ng voi tan s6 khac sé duoc
quét va twong dwong véi tin hiéu do kiém chuan sb 1 dwoc diéu ché cho cac cudc
goi DSC v&i mau cham 20 bit.

Cac chqéi cudc goi cap ctiru phai dwoc |8p lai sau khodng thoi gian ngau nhién to
2,5 sdén4,0s.

May thu phai dwoc thiét 1ap dé quét s6 lvgng tan sé cwe dai ma may thu duoc thiét
ké.

S6 lwong cudc goi cap clru dwoc phat 1a 200 va ty 18 16i ky hiéu phai dwoc xac dinh
ro.

2.2.11.3. Giéi han

Téng sb cac cugc goi clp clru nhan dwoc phai bang hodc I6n hon 95% tbng sb cac
cudc goi cap ciru dwoc phat di va ty 18 16i ky hiéu phai nhd hon hoac bang 10 2

2.3. May thu trwc canh VHF
2.3.1. bo nhay cuéc goi
2.3.1.1.Dinh nghia

b6 nhay cudc goi cla may thu la khi voi mire tin hiéu dé‘u vao RF xac dinh, tai dé
cho ty 1& 16i ky hiéu tai diu ra cla may thu nhé hon hodc béng 1072

2.3.1.2. Phwong phap do

Céc tin hiéu dwa vao dau vao may thu phai duwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Pua tin hiéu do kiém chuan sb 2 vao dau vao may thu (muc B.7.2).
Ty 18 16i ky hiéu tai dau ra dwoc xac dinh theo muc B.8, Phu luc B.

Mtrc tin hiéu dwa vao la 0 dBpV trong diéu kién do kiém binh thuwong va +6 dBuV
trong diéu kién do kiém t&i han.
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Phép dq phai dwoc thye hién trong diéu kién do kiém binh thudng (t‘heo muc B.3) va
trong diéu kién do kiém t&i han (muc B.4.1 va B.4.2 dwoc ap dung doéng thoi).

Phép do phai dwoc lap di I&p lai trong diéu kién do kiém binh thudng tai cac tan sb
séng mang danh dinh +1,5 kHz.

2.3.1.3. Gi¢i han

Ty 1& 16i ky hiéu phai nhé hon hosc bing 102

2.3.2. b6 chon loc kénh lan can

2.3.2.1. Dinh nghia

D6 chon loc kénh lan can la chi tiéu danh gia kha nang cua may thu thu dwoc tin
hiéu diéu ché mong mudn ma khéng vuot ‘qua murc suy giam cho phép do sy xuét
hién cua tin hiéu diéu ché khong mong mudn tai tAn sé sai léch so véi tin hiéu mong
mudn la 25 kHz.

2.3.2.2. Phwong phap do

Céc tin hiéu dwa vao dau vao may thu phai dwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Tin hiéu mong mudn phai la tin hiéu do chuan s6 2. Mirc clia tin hiéu mong mudn Ia
+3 dBuV. Tin hiéu khdng mong muon phai dwgc dieu che tai tan s6 400 Hz voi do
léch la £3 kHz. Tin hiéu khéng mong muon phai dwgc dieu hwdng den tan so trung
tam cua cac kénh lan can trén.

Ty 1& 16i ky hiéu & d4u ra clia may thu dwoc xac dinh nhw quy dinh tai muc B.8, Phu
luc B.

Gia tri dau vao cua tin hiéu khéng mong mudn 1a 73 dBpV.

Phép do phai dwgc Iap lai véi tin hiéu khong mong mudn dwoc diéu hwdng dén tan
sO trung tdm clia kénh lan can dudi.

2.3.2.3. Gi¢i han

Ty 1& 18i ky hiéu phai nhd hon hodc bang 107,

2.3.3. Triét nhiéu cung kénh

2.3.3.1.Dinh nghia

Triét nhjéu cung kénh la chi tiéu danh gia kha nang cta may thu thu dwoc tin hiéu
diéu ché mong muon ma khéng vuot qua do giam cap da xac dinh trwdc do sy xuat
hién tin hiéu dieu che khéng mong muon, ca hai tin hiéu déu & tan so danh dinh cta
may thu.

2.3.3.2. Phwong phap do

Céc tin hiéu dwa vao dau vao may thu phai dwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Tin hiéu mong mudn phai la tin hiéu do kiém chuan sb 2. Mrc vao cla tin hiéu mong
mudn 1a +3 dBpV. Tin hiéu khéng mong muén la tin hiéu dwoc diéu ché tai tan sb
400 Hz v&i do léch 1a +3 kHz. Pwa ca hai tin hiéu vao & tan sb danh dinh cla may
thu can do va phép do dworc 1ap lai khi dich tan cla tin hiéu khéng mong muébn dén
+3 kHz so v&i tdn sé danh dinh.

Ty 18 16i ky hiéu & dau ra may thu phai dwoc xac dinh nhw muc B.8, Phu luc B.

MUrc vao cua tin hiéu khéng mong muén 1a -5 dBuV.
17



QCVN 97:2015/BTTTT

2.3.3.3. Gi¢i han

Ty 1& 16i ky hiéu phai nhd hon hoéc bang 107,
2.3.4. Pap (rng xuyén diéu ché

2.3.4.1. Dinh nghia

bap trng xuyén dleu ché 1a chi tiéu danh gia kha nang cta may thu thu dwoc tin hiéu
diéu ché mong mudn ma khéng vuot qua do giam cap da xac dinh do sw xuét hién
hai hoac nhiéu tin hiéu khdng mong muon c6 mdi twong quan tan sé rieng ddi voi tan
s tin hiéu mong mudn.

2.3.4.2. Phwong phap do

Céc tin hiéu dwa vao dau vao may thu phai dwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Tin hiéu mong mudn tir may tao tin hiéu A & tan s6 danh dinh clia may thu va phai la
tin hiéu do kiém tiéu chuan s6 2. Mrc tin hiéu mong mudn la +3 dBuV.

Céc tin hiéu khéng mong muébn dwoc dua vao déu & cung mét mere. Tin hiéu khéng
mong mudn tr may tao tin hiéu B la tin hiéu khéng diéu ché va dwoc diéu chinh dén
tan sb cao hon (hodc thap hon) 50 kHz so véi tan sbé danh dinh ctia may thu. Tin
hiéu khéng mong muén th& hai tr may tao tin hiéu C 13 tin hiéu diéu ché tai tan sb
400 Hz véi d6 léch 1a 3 kHz va dwoc diéu chinh dén tan sb cao hon (hoac thap
hon) 100 kHz so v&i tAn sb danh dinh ctia may thu.

Ty 18 16i ky hiéu & dau ra may thu phai dwoc xac dinh nhw muc B.8, Phu luc B.
MUrc vao clia cac tin hiéu khéng mong muén 1a 68 dBuV.

2.3.4.3. Gi¢i han

Ty & 16i ky hiéu phai nhé hon hodc béng 1072,

2.3.5. Triét dap rng gia

2.3.5.1. Dinh nghia

Triét dap ¢ng gia la kha néng cla may thu phan biét dwoc gilra tin hiéu mong mudn
va cac tin hiéu khéng mong mudn dbi véi cac tan s phia ngoai bang théng ctia may
thu.

2.3.5.2. Phwong phap do

Nha san xuat phai cung cap cho don vi do kiém cac thong tin vé thiét bi nhw duwoi
day. So do khoi, cau truc dwong két ndi tin hiéu.

Néu thiét bi dwoc tao thanh st dung nguyén Iy heterodyne, cac thong tin sau phai
duworc thé hién:

- Cac tan sO IF dwgc st dung;
- Céac tan so dao dong ndi cla thiet b str dung;
- S&p xép bo loc trwdc bo dbi tan dau tién.

Néu thiét bi str dung ky thuat chuyén déi twong tw sang sb, cac théng tin sau phai
dwoc thé hién:

- LAy mAu truc tiép trén tan s6 RF hay trén tan sb IF;
- Tan sb ldy mau st dung cho chuyén dbi.

Sép xép 2 tin hiéu do kiém vao dau vao may thu tuan theo muc B.5.1.
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Tin hiéu mong muén dwoc md td nhw muc B.7 dwoc ap dung trén tan sd phu hop
tuan theo muc B.6.
Mrc tin hiéu mong mudn Ia 3 dBuV.
Mtrc tin hiéu khéng mong muén la 73 dBuV va la tin hiéu khéng diéu ché.

Thiét bi phai tuan theo cac tan sb trong dai tr 9 kHz dén 2 GHz, ngoai trir khoang
bang may thu va cac kénh lan can.

Cong thirc dudi day tinh toan cac tan sb dap (rng gid, co thé st dung nhuw la hudng
dan:

- Béi va&i thiét bi str dung nguyén tac siéu heterodyne:
fspurious= (1-n)/mM X fi— n/m X freceive
m va n |a cac sb nguyén trong khoang twr -5 dén +5.

Céc tan sb dap tng gid co6 thé dwoc ap dung cho tat ca cac tan sb chuyén déi (IF1,
IF2,...).

- Béi v6i cac thiét bi str dung k§ thuat chuyén dbi tir twong tw sang sb
fspurious= freceive/m —n/m x fsample clock
m va n |a cac sb nguyén trong khoang twr -5 dén +5.

- Ddi vai cac thiét bi siv dung dong thi nguyén tac heterodyne va ky thuat s6, 2 cong
thirc trén can xem xét sau.

Xac dinh ty I 16i ky hiéu tai dau ra.

Po kiém dwoc thwe hién trong diéu kién binh thuwéng (muc B.3, Phu luc B).
2.3.5.3. Gi¢i han

Ty 1& 18i ky hiéu phai nhd hon hodc bang 107,

2.3.6. Choéng nghet

2.3.6.1. Binh nghia

Chéng nghet dugc dinh nghia la kha nang ctua may thu phan biét dugc gitka tin hiéu
mong muon va tin hiéu khong mong muon trong khoang tr +1 MHz dén +10 MHz so
vOi tan s6 danh dinh an dinh.

2.3.6.2. Phwong phap do
B& tri hai tin hiéu do kiém t&i dau vao may thu nhw muc B.5.1, Phu luc B.

Tin hiéu mong mudn dwgc moé ta nhw muc B.7, Phy luc B dwoc dwa vao siv dung tan
sO phu hop tuan theo muc B.6, Phu luc B.

Mtrc tin hiéu mong mubdn 1a 3 dBuV.
Murc tin hiéu khdng mong muén la 93 dBuV va la tin hiéu khéng diéu ché.

Thiét bj tuan th hoat dong trong dai tan s tir +1 MHz dén +10 MHz so véi tan s6
danh dinh cap phat.

Hwéng dan do kiém:

- Tin hiéu khéng mong muén thay dbi theo chu ky 500 Hz.

- Xac dinh ty 1& 16i ky hiéu tai dau ra.

- Do kiém thwc hién trong diéu kién do kiém binh thwdng (muc B.3, Phu luc B).
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Khi xay ra dap wng gia thi xem lai muc 2.3.5.

2.3.6.3. Gi¢i han

Ty & 16i ky hiéu phai nhé hon hodc béng 1072,

2.3.7. Daidong

2.3.7.1.Dinh nghia

Dai dong clia thiét bj la dai tir mirc toi thiéu dén mirc cuc dai cla tin hiéu tan sé vo
tuyén dau vao, tai do ty I1é I16i ky hiéu & dau ra may thu khéng vwot qua gia tri quy
dinh.

2.3.7.2. Phwong phap do

Céc tin hiéu dwa vao dau vao may thu phai dwoc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Pua tin hiéu do kiém chudn sb 2 vao dau vao may thu. Mt tin hiéu mong mubdn la
80 dBV.

Ty 18 16i ky hiéu & dau ra may thu phai dwoc xac dinh nhw muc B.8, Phu luc B.
2.3.7.3. Gi¢i han

Ty 1& 16i ky hiéu phai nhd hon hoéc bang 107

2.3.8. Phat xa gia dan té&i ang ten

Theo quy dinh tai muc 2.2.8.

2.3.9. Phat xa gia birc xa
Theo quy dinh tai muc 2.2.9.

3. QUY PINH VE QUAN LY

Cac may thu triec canh goi chon s6 hoat dong trén cac bang tan MF, MF/HF va VHF
trong nghiép vu di ddng hang hai thuéc pham vi diéu chinh tai dieu 1.1 phai tuan thu
céac quy dinh ky thuat trong Quy chuan nay.

4. TRACH NHIEM CUA TO CHUPC, CA NHAN

Céc tb chirc, ca nhan lién quan co trach nhiém thuc hién chirng nhan va céng bd
hop quy cac may thu trwc canh goi chon sé hoat déng trén cac bang tan MF, MF/HF
va VHF trong nghiép vu di ddng hang hai va chiu sw kiém tra cla co quan quan ly
nha nwéc theo cac quy dinh hién hanh.

5. TO CHU'C THUC HIEN

5.1. Cuc Vién théng va cac S& Thong tin va Truyén théng cé trach nhiém té chirc
hwéng dan, trién khai quan ly cac thiét bj vo tuyén phu hop véi Quy chuén nay.

5.2. Trong truong hop cac quy dinh néu tai Quy chuan nay c6 sy thay ddi, bé sung
hoac dwoc thay thé thi thwc hién theo quy dinh tai van ban mai./.
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PHU LUC A
(Quy dinh)
Yéu cau chung vé may thu trwc canh DSC
A.1. Cac yéu cau chung
A.1.1. CAu truc
A.1.1.1.Cé4u trac chung

Thiét bi phai dwoc xay dwng dé co kha nang thu trirc canh lién tuc cac kénh tan s6
DSC twong rng va dap ng cac dieu kién van hanh (muc A.2.1).

A.1.1.2.Thiét ké

Xay dwng cau tric thiét ké vé co khi va dién, Iap rap hoan chinh thiét bi phai dap ng
tot cac dieu kién ky thuat thuc té, thiét bi phai thich hgp cho viéc str dung trén tau
bién.

Thiét bi phai dwoc thiét ké dé co kha ndng hoat dong lién tuc.

A.1.1.3. Kha nang tiép can

Tat ca bo phan cla thiét bi can diéu chinh trong qua trinh kiém tra va bao dudng
phai tiép can de dang.

Cac bd phan clia thiét bj phai dwgc nhan biét d& dang nho' cac danh dau bén trong
thiet bi hoac chi dan trong tai liéu ky thuat.

A.1.1.4. Hiéu chuan va bao dwéng

Céac thiét bi phai duoc xay dung theo cau tric dé cac khdi chirc nang chinh co thé dé
dé‘ng thay thé va dwa vao hoat ddong ma khéng can cac thao tac hiéu chuan hoac
dieu chinh lai phtre tap.

A.1.1.5. Bao vé ang ten khai tinh dién

Phai co dwong dan dong dién mét chiéu tlr dau cudi ang ten xudng dat voi tré khang
khong vwrot qua 100 kQ dé bao vé chong lai hw hdng do tinh dién c6 thé xuat hién &
dau vao ctua may thu.

A.1.1.6. Ban phim nhap sé

Trong treong hop ban phim nhap s6 chi voi cac ky tw so tir "0" dén "9", cac phim s6
phai sap xép tuan theo khuyén nghij ITU-T E.161.

Trong trwdong hgp ban phim st dung dang ky ty chiy sb nhw trong cac may van
phong va thiét bi x& ly di liéu, cac phim so tr “0” dén “9” cé thé sap xép theo thr tw
tuan theo tiéu chuén 1SO 3791.

A.1.2. Cac yéu cau vé chi thi va diéu khién

A.1.2.1. Gi¢i thiéu chung

S6 lwong cac bo diéu khién, thiét ké va thao tac chirc nang, cach bb tri, sap xép va
kich thwdc phai dam bao viéc hoat dong don gian, nhanh chong va hiéu qua. Tat ca
cac chirc nang dieu khién thong dung phai dwoc thyc hién dé dang va dugc sap xep
sao cho giam thiéu cac nguy co kich hoat vo y.

A.1.2.2. Nhan dang
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Tat ca cac bo diéu khién va cac chi thi phai dwoc nhan ra dé dang va doc dwoc tai vi
tri khai thac van hanh thiét,bi. . . ] . .
Cac chi thi va bd dieu khién phai dwoc hién thi bang tieng anh. C6 thé st dung bo
sung cac ky hiéu theo quy dinh trong IEC 60417.

A.1.2.3. Phong ngtra viéc diéu chinh sai

Céac chirc nang diéu khién khéng can thiét dbi véi hoat déng binh thwdng khéng
dwoc truy nhap dé dang.

Céc chirc nang diéu khién trong khi vd y thuc hién cé thé dan dén tat thiét bi, lam
giam tinh nang hoat ddng hoac gay ra cac chi thj 16i khong rd rang phai dwoc bao vé
an toan dé tranh gay ra cac trwdng hop van hanh khéng mong mudn.

A.1.2.4. Nguén anh sang

Cac thiét bi diéu khién va cac chi thi phai dwoc cung cap anh sang day da cho phép
xac dinh géc diéu khién va thuan tién trong khi doc cécrchi thi taj mc_3i thoi diem; thiét
bi cung cap anh sang trén phai cé cach giam d6 sang dén murc tat han.

A.1.2.5. Hoat déng

Céc thiét bj phai dwoc thiét k& dé dam bao nhirng sai pham khi diéu khién khéng gay
thwong tich cho con nguoi.

A.1.3. Phan mém
Tt c& cac phan mém van hanh tich hop trong céc thiét bi phai dwoc bao ve.

Bat clr phan mém can thiét trong cac thiét b dé tao diéu kién thuan loi cho van hanh,
bag gom viéc kich hoat ban dau hoac kich hqat lai, phai dwoc c:éi dé’g vinh vién trong
thiét bi sao cho ngwdi dung khéng thé cé quyén truy cap vao phan mém nay.

Phai c6 cong cu thwc hién viéc giam sat hoat ddng cla thiét bj theo chu ky nhét dinh
va c6 kha nang kich hoat canh bao hodc bao hiéu trong trwérng hop 16i, thiét bi khong
tw déng phuc hoi. TAt ca cac quy trinh nay phai dwoc thé hién trong hwéng dan st
dung ctia nha san xuét.

A.1.4. B6 nh¢

Cac tan s6 cudc goi clru nan DSC duwgc 1ap trinh trwdc va thong tin gén lién véi hoat
doéng cua thiét bi phai dwgc Iwu trir trong cac bé nhé ¢ dinh.

Thiét bi chira thong tin trong cac bo nho 18p trinh hoat dong phai dwoc cap ngudn
bao vé cho phép hoat dong lién tuc it nhat 10 h.

A.1.5. Giao dién (dung cho cac thiét bi khéng tich hop)

Cac giao dién khac ngoai cac giao dién dwoc mo té & muc A.1 2. 1vaA1.52co thé
dwoc cung cap nhwng né khéng dwoc lam giam chat lwgng cua thiét bi.

A.1.5.1. Tan sé am thanh

Cbng dau ra khong tiép dat 600 Q (0 dBm * 3 dB).

A.1.5.2. Giao dién sé

Giao dién diéu khién:

- Dirng/Bét dau tin hiéu tuan theo Recommendation ITU-T V.11, va/hodc

- Giao dién cho diéu khién hodc doc ra tdn sd ctia may thu quét tuan tha theo IEC
61162-1.

A.1.6. Ghi nhan va nhan dang
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Mb&i thanh phan cua thiét bi phai dwoc ghi nhan bén ngoai véi cac thdng tin phai
quan sat dwoc rd rang:
1) Nhan dang nha san xuét;
2) Tén ching loai thiét bj hodc nhan dang ma thiét bi;
3) S serial cua thiét b;
4) Théng tin chi tiét vé nguén cép.
Ngoai ra, viéc ghi nhan thiét bi c6 thé dwoc thé hién trén man hinh hién thi.

Tén va phién ban ctia phan mém cai dat phai dwoc ghi nhan hodc dwoc hién thi trén
thiét bi hoac hién thi théng qua cau lénh.

Tén va phién ban cltia phan mém dwoc hién thj trén man hinh thi cac thong tin nay
cling phai co trong tai liéu hwéng dan cua thiét bi.

Doi voi may thu tan sb ¢ dinh phai ghi ré cac tan s6 hoac kénh DSC ma thiét bi co
thé hoat dong. Doi v&i may thu quét Iap trinh phai c6 chirc nang hién thj cac tan so
quét da dworc lap trinh hodc in ching ra thédng qua bo diéu khién bén ngoai.

A.1.7. Tai liéu hwéng dan

Théng tin phai dwoc cung cdp day du d& dam bao thiét bi van hanh, duy tri ding
cach.

Tai liéu vé st dung dich vu va van hanh phai:

- Bugc viét it nhat bang tiéng viét, tiéng anh; ’

- Chi r6 rang cac thiét bi co kha nang chong chiu anh huéng cua thoi tiet;

- Trong trudng hop thiét bj dwoc thiet ke dé co theé chan doan 16i va stra chira tirng
thanh phan, cac hwéng dan phai cung cap day du cac so do mach, bo tri cac linh
kién, danh sach cac Iinh kién; . ] )
- Trong tredng hop thiet bi bao gom cac khoi mé dun phtre tap ma viéc chan doan |Oi
va stra chira cac thanh phan khong thye hién dugc thi trong hwdng dan phai co day
da théng tin dé cho phep xac dinh, nhan dang va thay thé cac khoi mé dun phtrc tap
bi hong. Cac khoi va cac thanh phan roi rac khac khéng c6 cau tric mé dun ciling
phai dap (rng cac yéu cau trén.

A.1.8. Th&i gian khéi dong

Thiét bj phai hoat ddng trong vong mét phut ké tir khi bat nguédn.

A.1.9. Cac bién phap an toan

A.1.9.1.Qua ap va qua dong

Cac bién phap phai dwoc két hop thuc hién dé bao vé cac thiét bj khoi nhirng anh
hwdng do qua ap va qua dong hoac dao chieu nguon cap hay hoac dao th tw pha.

A.1.9.2. Tiép dat

Phan v kim loai clia thiét bi phai duoc tiép dat nhung khong duoc dé dau két cudi
cua nguon dién cham dat.

A.1.9.3.Bao vé chéng tiép xuc

Céac tiép xtc ngdu nhién téi dién ap nguy hiém phai duwgc ngan chan cang an toan
cang tot. Tat ca cac bé phan va day dan dién ap mét chiéu, xoay chieéu hoac ca hai
(khac voi dién ap tan so vo tuyén) khi két hop tao ra mét dién ap dinh I&n hon 50 V
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phai dwoc bao vé dé chdng lai cac tiép xic ngau nhién gay nguy hiém va phai duoc
cach ly tw déng khdi tat ca cac nguon dién khi mé vé may.

Ngoai ra, thiét bi phai dwoc xay dwng dé kha nang tiép xtc véi cac dién ap trén chi
c6 thé thwe hién khi s& dung mét céng cu cho muc dich nay, chang han nhw dung
co-l1é hodc tubc-no-vit, va cac nhan canh bao phai dwoc hién thi ca bén trong va
phia trén vé bao vé cua thiét bi.

A.1.9.4. Khoang cach an toan t&i la ban

Khoang cach an toan toi la ban tir chuan phai duwgc mé ta trén thiét bj hoc trong
hwéng dan st dung.

A.2. Yéu cau vé tan sé hoat dong va ché dé thu
A.2.1. Cac kénh va bang tan sé

Thiét bi c6 thé dwgc thiét ké nhw mot may thu don tan, may thu da tan hodc may thu
quét & mot hoac cac bang tan sau:

- MF: 1 606,5 kHz - 4 000 kHz;
- HF: 4 MHz - 27,5 MHz;
- VHF: 156 MHz - 174 MHz.

Céc tan s6 MF/HF may thu DSC phai dwoc thiét ké trong pham vi cla tan sé an dinh.

Céc tan s MF/HF may thu DSC cho dich vu théng tin an toan, khan cip va ctu nan
khac v&i cac cude goi lién lac théng thwdng.

Céc tan s6 MF/HF cho cudc goi DSC ctru nan bao gbém:

-2 187,5 kHz;
-4 207,5 kHz;
-6 312 kHz;
-8414,5 kHz;
-12 577 kHz;

- 16 804,5 kHz.

Céc tan sd MF/HF khac céac tan s trén ciing c6 thé dwoc sir dung cho lién lac théng
thwdng.

May thu tryc canh DSC & bang tan MF cho dich vu cuc goi clru nan, khan cép va
an toan phai la may thu don tan & tan so 2 187,5 kHz.

May thu quét & bang tdn MF/HF phai duoc thiét ké d& quét dwoc 6 tan sb cho riéng
cuéc goi DSC ctru nan hoac cho riéng goi lién lac thong thwdng dung DSC.

Trong treong hop viéc thiét 1ap ché do quét tan sé cude goi DSC clru nan co thé
dworc tuy chinh b&i ngudi van hanh, yéu cau thiét bi phai quet dwoc khong it hon 3
tan sb clvu nan, trong doé bét budc phai quét duwgc 2 bang tan: 2 MHz va 8 MHz (xem
khuyén nghi ITU-T M.541-9, Phu luc 1 khoan 3.1.3.2).

Khi st dung cho muc dich goi lién lac théng thwong, may thu tric canh tan s6 MF
hodc MF/HF co thé co kha nang thu trén cac tan so6 DSC trong dai tan MF/HF nhw
mo ta chi tiet trong Thé 1é vo tuyéen ITU.

Trén bang tan VHF, thwc hién cudc goi ctru nan, khan cip va an toan ciing nhw cudc
goi lién lac théng thwong st dung kénh 70 (156,525 MHz).

May thu trwc canh tan s6 VHF cho cudc goi ctru nan, khan cap va an toan phai la
may thu don tan dwoc thiét |ap trén kénh 70. Boi v&i goi lién lac théng thwdng, may
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thu trec canh VHF ¢6 thé dugc chuyén sang cac kénh khac theo Phu lyc 18 clia Thé
1€ v6 tuyén ITU.

A.2.2. Ché db thu

Thiét bi thu nhan tin hiéu truyén dan DSC & bang tan MF/HF phai thu dwoc cac loai
phat xa F1B hoac J2B. Thiét bi thu nhan tin hiéu truyén dan DSC & bang tan VHF
phai thu dwoc loai phat xa G2B.

A.2.3. May thu quét
A.2.3.1. Chu ky quét

Mot may thu quét MF/HF phai cé kha nang hoan thanh mét chu ky quét trong vong
2s.

A.2.3.2.Tan s6 quét

May thu trwc canh quét tan phai cé kha nang quét riéng hai tan so: quét tan s6 DSC
cru nan hoac quét tan so DSC cho lién lac théng thwong.

A.2.3.2.1. Tan s6 DSC cho ctu nan

May thu trwc canh khi & ché d6 quét tan s6 DSC ctru nan MF/HF phai quét dwgc cac
tan so 2 187,5 kHz va 8 414,5 kHz va it nhat mét tan s6 DSC ctru nan HF khac nhw
liét ké trong muc A.2.1.

Cac tan s6 DSC ctru nan HF khac dwoc liét ké tai muc A.2.1 c6 thé dwoc bb sung dé
thiét bi c6 kha nang quét t¢i 6 tan so trong mot chu ky quét.

A.2.3.2.2. Tan sb DSC cho lién lac thdng thwdng

May thu triec canh khi & ché d6 quét tan s6 DSC MF va HF cho lién lac thong thwong
c6 thé quét bat ky tan sb lién lac théng thwdng, nhiéu nhat 13 6 tan sb trong mét chu
ky quét.

A.2.3.3. Qua trinh dirng/bat dau quét

May thu quét tan phai dwgc cung cap cach thirc dé dirng va bat dau qua trinh quét
dwdi su dieu [(hién cua mot thiet bi giai mé/ma hoa DSC bén ngoai. Cac tin hiéu dieu
khién dirng/bat dau phai tuan theo khuyén nghi ITU-T V.11.

Tin hiéu divng cé murc logic "0" va tin hiéu bat dau c6 mue logic "1".

Cac tin hiéu dirng va bat dau quét lai co thé duoc thay thé bang cach truc tiép thiét
lap tan sO cua may thu quét théng qua thiét bi DSC st dung giao thirc IEC 61162-1.

May thu MF/HF phai cung cap cach thirc dé truyén tai thong tin vé tan sb hodc kénh
khi da nglrng quét t&i bd diéu khién DSC st dung giao thirc IEC 61162-1.

A.2.3.4.Théng tin tan sé
Tan sb may thu da lwa chon phai dwoc dé dang nhan dién.

Thong tin vé tan s6 hodc kénh st dung sau qua trinh quét phai dwgc truyén tw dong
va hién thj trén thiét bi cai dat bén ngoai (thwong la mot thiét bi DSC doc lap. Giao
dién st dung trong qua trinh truyén di liéu nay tuan thu theo IEC 61162-1.
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PHU LUC B
(Quy dinh)
Quy dinh vé diéu kién do kiém
B.1. Yéu cau chung

Phép do kiém phai duoc thic hién trong diéu kién do kiém binh thuong ciing nhw
trong diéu kién do kiém t&i han.

B.2. Nguén do kiém

Trong th&i gian do kiém, thiét bj dwoc cap ngudn tir ngudn do kiém cé kha nang sinh
ra dién ap binh thwong va dién ap t¢i han nhw xac dinh trong muc B.3.2 va B.4.2.

Dién ap ctia ngudn cap phai dwoc do tai dau vao cip ngudn cla thiét bi.

Néu thiét bj str dung day ngudn két ndi thang, dién ap do kiém sé& duwoc do tai diém
két ndi ctia day nguon t&i thiét bi.

Trong subt qua trinh do, dién ap ngudn cap phai git trong pham vi sai léch cho phép
+ 3% so v&i dién ap khi bat dau mai bai do.

B.3. Diéu kién do kiém binh thuwéng

B.3.1. Nhiét do va dé6 am do kiém chuéan

Nhiét do va dd 4m do kiém chuan phai déng théi nam trong pham vi sau day:
- Nhi(f?t do: tw +15’ ++35 °C;
- D6 &m twong doi: tw 20% + 75 %.

B.3.2. Nguén do kiém binh thwong
B.3.2.1.Tan sé va dién ap AC

Bién ap do kiém binh thuong cho thiét bi ndi vai ngudn cap AC phai la dién ap cong
bo hoac moét trong cac dién ap thiét ké cua thiét bi.

Tan sb ctia ngudn do kiém phai la 50 Hz + 1 Hz.

B.3.2.2. Nguon dién ac-quy thi cap

Trong treong hop thiét bi duoc thiét ké dé hoat dong bang ngudn ac-quy, dién ap do
kiém binh thwdng phai la dién ap danh dinh ctia ac-quy (12 V, 24 V,...).
B.3.2.3.Ngudn dién khac

Khi hoat dong v&i cac ngudn dién khac, dién ap do kiém chuén phai dwoc quy dinh
b&i nha san xuat.

B.4. Piéu kién do kiém t&i han

B.4.1. Po kiém nhiét do6 t&i han

Khi do kicé:m & nhiét d6 t&i han, cac phép do phai thwc hién & nhiét dé dwdi -15 °C va
trén 55 °C.

Trudc khi thie hién cac phép do, thiét bj phai dat dén nhiét do ctia phong do. Thiét bi
phai dwoc tat trong sudt khoang thoi gian on dinh nhiét d6. Trinh tw cua cac phép do
dworc chon va d6 am trong phong do dworc diéu khién sao cho khdong c6 sw ngung tu
qua murc.

B.4.2. Gia tri t&i han cta nguén do

B.4.2.1. Tan s6 va dién ap AC
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Dién ap do kiém t&i han cla thiét bi ndi véi ngudn cép dién AC: mirc dién ap chuan +
10%.
Tan sb ctia nguodn dién do kiém: 50 Hz + 1 Hz.
B.4.2.2. Nguén ac-quy thir cap
Khi cac thiét bi duoc thiét ké dé hoat dong bang ngudn &c-quy thir cép, dién ap do
kiém t&i han la 1,3 va 0,9 1an so v&i dién ap danh dinh clGa ac-quy (12 V, 24 V,...).
B.4.2.3. Cac ngudn dién khac
Khi hoat ddng voi cac ngudn dién khac, dién ap do kiém toi han phai dwec quy dinh
b&i nha san xuat.
B.5. Két néi tin hiéu do kiém té&i may thu
Dé thyc hién do kiém, may thu phai dwoc két néi véi ngudn tin hiéu do kiém co tro
khang dau vao may thu la 50 Q. Trong dai tan so tiv 1 606,5 kHz dén 4 000 kHz, mét
mang lwdi bao gom mot dién tré 10 Q noi tiep mot tu dién 250 pF co the dugc st
dung tuy theo yéu cau clia nha san xuat.
Viéc bb tri linh kién st dung phai dwoc mé ta trong bao céo do.
CHU THICH: Biéu nay khéng nghia la may thu chi cé thé van hanh tét véi &ng ten cé tré khang trén.
B.5.1. Nguén tin hiéu
Céac tin hiéu do kiém phai dwoc két néi thong qua mét mang theo quy dinh nhuw trén.
Yéu cau nay phai dugc dap ng bat chap viéc cd mét, hai hodc nhieu hon cac tin
hiéu do kiem dwa t&i may thu dong thoi. Trong trwong hop nhiéu tin hiéu do kiem,
phai thwc hién cac bwdc d& ngan chan nhirng tac dung khong mong muon do s
anh hwéng gilra cac tin hiéu trong cac nguodn tao tin hiéu hodc cac nguon khac.
B.5.2. Mirc tin hiéu
Mrc dau vao tin hiéu do kiém dwoc thé hién rd rang duwoi gia tri stec dién dong e.m.f
tai dau ra cua bd phat nguodn tin hiéu bao gom ca cac ket noi di kem.
B.6. Tan sé do kiém
B.6.1. Tan s6 do kiém
Cac tan s6 do kiém méc dinh la:
- Bang tan MF: 2 187,5 kHz hoac 2 177 kHz;
- Bang tan HF: 8 414,5 kHz hoac 8 436,5 kHz;
- Bang tan VHF: 156,525 MHz (kénh 70).
B.6.2. Tan s6 do kiém bé sung cho thiét bi HF
Tan s6 do kiém b sung cho thiét bi HF: o ] o
- Boi v&i thiét bi danh cho muc dich clru nan/an toan, tan s6 do kiém la cac tan sé
DSC ctru nan/an toan sau day: 4 207,5 kHz, 6 312 kHz, 12 577 kHz va 16 804,5 kHz
ap qUng chq dai thu cua thiét bi (xem muc A.2.1, Phu luc A); . ] )
- DOi voi thiet bi khong danh cho muc dich cteu nan va an toan, tan s6 do kiém 1a bat
cw tan so DSC nao thudc mai bang tan sau day: 4 MHz, 6 MHz, 12 MHz, 16 MHz, 18
MHz, 22 MHz va 26 MHz ap dung cho dai thu cua cac thiét bi.
B.7. Tin hiéu do kiém
MGt tin hiéu do kiém chuan bao gdbm mét chudi cac cudc goi dugc nhan dang, moi
cudc goi bao gom mét so lwgng cac ky hiéu thdng tin (dac ta dinh dang, dia chi va
hang muc). Cac cubc goi tuan theo khuyén nghi Recommend ITU-R M.493-13.
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B.7.1. Tin hiéu do kiém chuan sé 1

Tin hiéu do kiém chuan s6 1 ding cho may thu tric canh DSC MF/HF 1a mét tin hiéu
tai s0 DSC danh dinh cla may thu, c6 khoé;ng dich tan +85 Hz va dwoc diéu ché b&i
nhieu kiéu tin hiéu DSC voi toc dg) dieu ché la 100 baud. Cac tin hiéu phai dwgc tao
ra bang thiét bi da dwoc hiéu chuan.

B.7.2. Tin hiéu do kiém tiéu chuan s6 2

Tin hiéu do kiém chuan s6 2 la mét tin hiéu & tan s6 DSC danh dinh clia may thu,
dwoc dieu pha voi chi so dieu ché bang 2,0. Tin hiéu diéu ché phai c6 tan s6 danh
dinh 1a 1 700 Hz va dich tan +400 Hz, dwgc dieu ché v&i nhiéu kiéu tin hiéu DSC voi
toc g’é dieu ché la 1 200 baud. Tin hiéu phai dwoc tao ra bang thiet bi da dwoc hiéu
chuan.

B.8. Phép do ty 1& 16i ky hiéu

Thiét bj tich hop bd gidi ma DSC dwoc danh gia dya trén ty 1& 16i ky hiéu (SER). Day
cac cudc goi DSC da giai ma st dung ky thuat stra 16i trde, ghép xen va cac thong
tin kiem tra tinh toan ven check-sum duwoc phan chia thanh cac khoi, moi khdi twong
tng voi mot ky hiéu thong tin & tin hiéu thu. Ty 1€ gilra sO lwgng khoi bi I0i trén tbng
sO khoi dwoc xac dinh la ty 1& 16i ky hiéu.

Khi thie hién do kiém cho may thu co dau ra dang so, tat ca cac phép do phai dwoc
thyc hién thdng qua do ty 1€ 16i ky hiéu tai dau ra.

CHU THICH: Nghij quyét IMO dwa ra thuat ngi ty 1& 16i ky tw (Character Error Ratio). Trong quy chuan nay, cac
phép do ty Ié 16i ky hiéu twong &ng vé&i ty 1€ 16i ky tw theo yéu cau cua IMO.

B.9. D6 khéng dam bao do va giai thich két qua do
B.9.1. D6 khéong dam bao do
Bang 2 - Gia tri sai s6 I&n nhat déi véi cac dai lwong

Tén dai lwong (gia tri tuyét déi) Gia tﬁ%iénkhhé‘zligi’ﬂ;“ do
Murc RF +0,75 dB
Coéng suat am tan du ra +0,5 dB
D0 nhay ciia may thu +3 dB
Phat xa tap cia may thu +3 dB
Do 2 tin hiéu 4 dB
Do 3 tin hiéu +3 dB

Dbi v&i cac phuong phap do kiém theo quy chuan nay, dé khéng dam bao do c6 do
tin cay 1én t&i 95%, theo phuwong phap dwgc mé ta trong TR 100 028-1.

B.9.2. Giai thich két qua cta phép do

Viéc giai thich cac két qua ghi trong bao cao do kiém cho cac phép do & tai liéu nay
phai dap (rng cac yéu cau sau:
- Giéa tri do lién quan dén gidi han twong tng sé duoc st dung dé quyét dinh xem
thiét bi co dap (rng cac yéu cau cla quy chuan hay khong;
- Gia tri d6 khdng ddm béo do clia mbi tham sd phai dwoc ghi trong bao céo do;
- Céc gia tri d& khéng dam bao do dwoc phai nhé hon hodc bang cac gia tri tham sb
ghi trong Bang 2.
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Déi v&i cac phuwong phap do theo quy chuan nay, bang ghi do khéng dam bao do
phai dwoc tinh theo TR 100 028-1 va phai twong &ng véi mot hé sé ma, k = 1,96
hoac k = 2 (v&i do tin cay twong irng 95% va 95,45% trong trwdng hop dac tinh phan
bd ctia d6 khéng ddm bao do thuc té 14 chuan (Gaussian)).
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PHU LUCC
(Quy dinh)
Cac phép do birc xa

C.1. Vi tri do kiém va bé tri chung cho cac phép do cé lién quan dén trwéng
blrc xa

C.1.1. Vi tri do ngoai tr&i

Vi tri do kiém ngoa| troi phai nam trén mot be mat hop ly hodc trén mat phang tlep
dat. Tai mot diém trén vj tri do, mat phang nén phal c6 dwong kinh téi thidu 1a 5 m. O
gilra mat nén cd mot tru d& khéng dan dién, cé thé xoay tron 360° theo phwong nam
ngang, tru d& nay dwoc dung dé d& mau do kiém tai dd cao 1,5 m so v&i mat nén. Vi
tri do kiém phai du réng cho phép dwng mét ang ten phat hodc do tai khoang cach
M2 hodc 3 m (chon gia tri I&n hon). Khodng cach thwe phai dwoc ghi lai cung voi két
qua do kiém dworc tién hanh tai vj tri d6.

Phai co cac bién phap dé dam bdo rang sw phan xa tir cac vat chan bén ngoai va
phan xa tir mat nen khéng gay anh hwéng den két qua do.

o

-4 m

1.5m I
Y

| Mat dit |

Hinh C.1 - Vi tri do ngoai tr&i
CHU THICH:
1. Thiét bj dwoc do kiém.
2. Ang ten do kiém.
3. B0 loc thong cao (trong trwedng hop blrc xa Tx co ban manh).
4. May phan tich phd, hodc may thu do.
C.1.2. Ang ten do kiém
Ang ten do kiém sir dung dé thu cac blrc xa tlr mau do kiém va ang ten thay thé, khi
st dung vi tri do kiém cho cac phép do blrc xa; néu can thiét, ndé dwoc st dung nhw
mot ang ten phat khi str dung vi tri do kiém cho phép do dac tinh cia may thu.
Ang ten nay dwoc gan trén moét tru d& cho phép ang ten c6 thé dwoc s dung theo
phan cwc doc hoac phan cuwc ngang, va do cao cua ang ten so v&i nén co thé thay
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ddi trong khoang t 1 m dén 4 m. Tét nhét la s& dung mét ang ten do kiém co tinh
dinh hwéng. Kich thuwéc clia ang ten do kiém doc theo cac truc do kiém khéng dwoc
vurot qua 20% khoang cach do.

Déi v&i cac phép do blre xa tlr may thu va may phat, néi ang ten do kiém véi may thu
do, may thu do c6 kha ndng do dwoc bat ky tan s6 nao can khéo sat, va do chinh xac
murc twong ddi cla tin hiéu tai du vao cta né. Di véi phép do dd nhay birc xa cla
may thu thi ndi ang ten do kiém vé&i bo tao tin hiéu.

C.1.3. Ang ten thay thé

Khi thwc hién phép do trong dai tan so lén dén 1 GHz &ng ten thay thé phai la ang
ten lwdng cwe A2, cong hwéng & tan sb hoat déng, hodc la mét lwdng cuwc ngan hon
nhwng dwoc hiéu chuan thanh lwéng cuwc M2. Khi phép do dwoc thue hién & dai tan
trén 4 GHz phai sir dung mét bd phat xa loa. Déi v&i cac phép do duwoc thwe hién &
dai tan tv 1 GHz dén 4 GHz c6 thé s dung phat xa loa hay lwéng cwc A2. Tam cla
&ng ten nay phai tring khép véi diém tham chiéu ctia mau thir. Diém tham chiéu nay
phai 1a tdm cGa mau thr khi &ng ten cGa né dwoc gan bén trong v, hay la diém ma
&ng ten ngoai dwoc nbi vdi vo.

Khoang cach gitra dau thap cla lwéng cwc va mat nén phai khéng dwoc nhd hon 0,3
m.

Ang ten thay thé phai dwoc ndi véi moét may phat tin hiéu da hiéu chuan khi vi tri do
kiém dwoc sir dung dé do phat xa gid va céng suat phat xa hiéu dung clia may phat.
Ang ten thay thé phai dwoc ndi véi may thu do da dwoc hiéu chuén khi vi tri do dwoc
st dung dé& do d6 nhay may thu.

B tao tin hiéu va may thu phai hoat déng tai cac tan sé can do va phai dwoc ndi voi
ang ten qua cac mach can bang va phoi hgp thich hop.

CHU THICH: P6 tang ich clia dng ten loa thdng thudng dwoc bidu dién twong ting véi mot b phat xa dang
huwéng.

C.1.4. Vi tri do tuy chon thém trong nha

Khi tan s6 tin hiéu dwgc do lon hon 80 Mhz thi phép do cb thé dwgc thyc hién tai
mot vi tri do trong nha. Néu st dung vi tri do nay thi phai ghi ré vao trong bao cao do
kiém.

Vi tri do c6 thé la mét phong thi nghiém co dién tich téi thiéu 6m x 7m va dé cao t6i
thiéu 1a 2,7 m.

Ngoai thiét bi do va nguwdi van hanh, _phong do phai cang thoang cang tét nham tranh
cac vat phan xa trir twdng, trAn va nén nha.

Kha nang phan xa tlr bire twong dang sau thiét bi dwoc do phai ‘giam xubng bang
cach dat mot tAm chan bang kim loai hap thu trwdc bire tuwong. Déi voi cac phép do
phan cwc ngang, bd phan xa géc dat quanh ang ten thu do dwoc st dung dé gidm
hiéu r’ng phan xa tlr birc tworng ddi dién va t tran, nén nha. Tuwong tw, ddi véi cac
phép do phan cwc dirng, cac bd phan xa géc dwoc sir dung dé gidm hiéu trng phan
xa tlr cac twdng vach. Véi dai tAn thap hon (dudi xap xi 175 Mhz), khéng can ¢ cac
bd phan xa géc hodc tAm chan hap thu. Vi cac ly do thwe nghiém, ang ten M2 c6 thé
dwoc thay bang mét &ng ten c6 d6 dai khéng ddi, sao cho chiéu dai nay & trong
khoang tir M4 dén A & tAn sbé dwoc do va véi hé thdng do di nhay. Theo cung cach
do, khoang cach M2 téi dinh co thé thay dbi.

Ang ten do kiém, may thu do, ang ten thay thé va may phat tin hiéu hiéu chuan duoc
st dung theo cach tuwong tw trong phwong phap thédng thuwong. D& ddm bao khéng
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xay ra |16i do dwong truyén séng dén gan diém xay ra hién twong cac pha khiv 1an
nhau gitra tin hiéu truyén thdng va cac tin hiéu phan xa con lai, dng ten thay thé phai
dwoc di chuyén mét khodng +0,1 mm theo huéng &ng ten do kiém ciing nhw theo
hai hwéng vudng goéc véi huwéng ban dau.

Néu nhirng thay dbi vé khoang cach ndi trén lam mic tin hiéu thay di lon hon 2 dB,
mau thlr phai dwoc dat lai cho dén khi mac thay dbi cta tin hiéu gidm xubng dudi 2
dB.

[ Tran nha

A
=1,35m Wat ligu hap thu >
Guong phan xa goc Biém chudn méu
do kigm
- Tuwang
— 32 Ang ten do kiém '%:
Daydin dénmay |1 1 ~45° 5
thu do hodc bo tao | 4 >4 ""7‘.‘
tin hidu w2 3-4m 075 n},
J >1.35 m =0.6m
Y

L - - it
Hinh C.2 - Bé tri vi tri do trong nha
C.2. Hwéng dan str dung cac vi tri do birc xa

Doi véi cac phép do lién quan dén viéc str dung cac truong birc xa, co thé st dung
vi tri do tuan theo cac yéu cau & muc C.1. Khi Sl}l’ dung vi tri do nhw vay, cac dieu
kién sau day phai dwoc theo ddi dé dam bao tinh 6n dinh cta két qua do.

C.2.1. Khoang cach do

Thuwc nghiém do cho thdy khodng cach do khéng phai 1a diéu kién quyét dinh va
khéng anh hudng dang ké dén két qua do véi diéu kién khodng cach nay khdng nhé
hon M2 & tan sé do va véi cac chu y trong phu luc nay. Théng thwéng, cac phong do
lay khodng cach do1a 3 m, 5m, 10 m va 30 m.

C.2.2. Ang ten do kiém

Co thé stv dung cac loai ang ten do kiém khac nhau vi viéc thwc hién cac phép do
thay thé lam giam cac hiéu rng 16i trong két qua do.

Viéc thay doi d6 cao clia &ng ten do kiém trong khoang tir 1 m dén 4 m la diéu kién
thiét yéu deé tim ra diém burc xa cwc dai.

Vai cac tan sb thap dudi khoang 100 MHz thi viéc thay doi d cao ndi trén 1a khong
can thiét.

C.2.3. Ang ten thay thé

Khi str dung cac kiéu ang ten thay thé khac nhau & tan s thap hon khoang 80 MHz
thi két qua do co thé khac nhau.

32



QCVN 97:2015/BTTTT

Khi st dung ang ten lwdng cwc thu ngan & cac tan sé nay, cac chi tiét vé kiéu ang
ten phai ghi kem cac két qua do. Phai chu y cac hé so hiéu chinh khi str dung ang
ten lwdng cwc thu ngan.

C.2.4. Ang ten gia

Trong phép do blrc xa, kich thwédc ctia ang ten gid phai nhé hon so véi mau dwoc do
kiém.

Trong trwdng hop co thé, can ndi truc tiép &ng ten gid véi mau dwoc do kiém.

Trong céac trwdng hop can st dung cap ndi, can lwu y gidm blrc xa tir cap nay, vi du
nhw bang cach st dung 16i ferit hoac cap c6é hai I&p che chan.

C.2.5. Day cap dong truc

Vi tri cac cap nbi phu tro' (vi du cap ngudn, cap micré...) khi khong duoc tach ra co
thé gay anh huaong toi két qua do. Bé nhan duoc cac két qua co thé s dung lai, cap
va day phu trg phai dwoc bo tri thang dirng tir trén xudng (qua mét 16 & gia d& cach
dién).

C.2.6. Sap xép do am lwong

Khi thwc hién cac phép do am thanh véi d6 nhay kha dung cwe dai (blrc xa) cia may
thu, dau ra am thanh phai dwoc kiém soat bang cach ghép tin hiéu am thanh tw loa
may thu dén micrd. Trong phép do kiém blc xa, tAt cd cac vat liéu dan dién pha
dwoc dat trén méat phang tiép dat va tin hiéu am thanh dwoc truyén tir may thu dén
micrd thtr trong mét 6ng &m thanh khéng dan dién.

Ong am thanh phai c6 chiéu dai thich hop. Ong &m thanh phai c6 dwéng kinh trong
6 mm va dd day 1,5 mm. M6t phéu nhya cé dwdng kinh twong (ng v&i loa ciia may
thu phai dwoc gén vao tdm ngay trwdc loa clia may thu. Phéu nhya phai dam bao
mém & diém gan véi may thu dé tranh cong huéng co khi. Dau nhd cha phéu phai
dwoc ndi dén 1 diu ctia dng am thanh va micrd thi dwoc ndi véi dau con lai.

C.3. Cac vij tri tuy chon thém trong nha str dung budng do khéng phan xa

Dbi v&i cac phép do bire xa, khi tan sb cla tin hiéu do kiém I&n hon 30 MHz thi phép
do c6 thé duwoc thwe hién & vi tri do trong nha s dung buong do khdng phan xa
dwoc che chan tét, md phdng moi trwong khéng gian tw do. Néu sir dung budng do
loai nay thi phai ghi ré trong bao céo do kiém.

Ang ten do kiém, may thu do, ang ten thay thé va may phat tin hiéu da hiéu chuan
dwoc str dung twong ty nhw trong cac phwong phap thong thuwong & muc C.1. Do
v&i dai tan 30 MHz dén 100 MHz, can c6 thém mét s6 hiéu chuan bo sung.

M6t vi du vé vj tri do nay cé thé 1a mét budng do c6 che chan dién khéng phan xa
kich thwéc10mx5mx5m.

Céc blrc tworng va tran nha can dwoc phi mét Iép hap thu cao tan day 1 m.

Nén vi tri do can dwoc phi mét I6p kim loai hap thu day 1 m va san nha bang gb co
thé chju dwoc strc nang cua thiét bi do kiém va ngudi van hanh.

Dbi v&i cac phép do 1én toi 127,75 GHz, c6 thé sir dung khoang cach do theo truc
doc gilra phong do la tr 3 m dén 5 m. Cau truc ctia phong do loai nay dwoc mé ta
nhw dwéi day.

C.3.1. Vi du vé cau tric cia mét budng do khéng phan xa
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Phép do trwcyng trong khong gian tw do c6 thé dwoc mo phong trong mot budng do
c6 che chan & d6 cac bire twong dwoc pha 16p hap thu cao tan. Hinh C.3 cho thay
cac yéu cau vé suy hao chan va suy hao tré lai ciia twéng trong mot phong do kiéu
nay. Vi kich thwéc va dac tinh cla cac vat liéu hap thu théng thwong 1a diéu kién
quyét dinh & tAn sé dwdi 100 MHz (d6 cao cua Iép hap thu <1 m, do suy gidm phan
xa <20 dB), nén mét phong do nhw vay thuwéng thich hop hon dbi véi phép do & dai
tan trén 100 Mhz. Hinh C.4 cho th4y cAu tric mét budng do c6 che chén khéng phan
xa co dién tich nén 5 m x10 m va cao 5 m.

Tran nha va cac birc twong dwec ph Iop hap thu cao tan hinh chop cao khoang 1m.
Nén dwoc phu bang I&p hap thu.

Kich thuwéc trong ctia phong 1a 3 m x 8m x 3 m, diéu nay cho phép khoang cach do
cwc dai cua phong la 5 m theo truc gitra.

O tan s6 100 MHz, khoang cach do c6 thé ting Ién tbi da 1a 2 A.

L&p hép thu san lam gidm phan xa san nén khéng can thay dbi d6 cao cua ang ten
va khéng can xem xét dén yéu cau anh hwédng cliia phan xa san.

Cac két qua do bai vay co thé dwoc kiém tra bang cac tinh toan don gian dong thoi
dé khdng on dinh cltia phép do dwgc giam xudng gia tri nhé nhat cé thé do cau hinh
do don gian.

C.3.2. Anh hwéng cta phan xa ky sinh trong buéng do khéng phan xa

Débi v&i khéng gian tw do truyén trong diéu kién trwong twong quan E = Eo x (Ro / R)
la gia tri phu thuéc vao cwdng dd trwdng E tai khoang cach R, trong d6 ma Eo la
treong tham khao trong khoang cach tham khao Ro.

N6 rat hiru ich trong viéc sir dung méi twong quan nay déi véi nhirng phép do so
sanh, nhu tat ca cac hang sb dwoc loai bd voi ty 1& va khéng suy gidm cap ciing
khéng phu hop tdm quan trong cla &ng ten hodc kich thuwéc &ng ten.
Do léch tr dwong cong ly twdng co6 thé dwoc nhin thdy dé dang néu st dung cac
logarit ctia phwong trinh trén, b&i vi méi twong quan ly twéng ctia cwdng do trwong
va khodng céach c6 thé dwoc hién thi nhw [a mot duwéng thang va do l1éch xay ra trong
mot thue té rd rang ma ta cé thé nhin thdy. Phwong phap gian tiép nay cho thay cac
réi loan do sw phan xa dé dang hon va it xa hon céac do luwéng truc tiép cta phan xa
tat dan.

V&i mot budng do khong phan xa c6 kich thwdc nhw trong dé xuét & phan A.3 & tan
s0 thap hon 100 MHz, khong cé diéu kién trwong xa, va do do cac phan anh manh
hon, ta cling can can chinh can than.

Trong dai tan s6 trung binh tr 100 MHz dén 1 GHz, sw phu thudc clia cwong d6
trwdng vao khoang cach dap rng la rat lon.

Trong dai tan sé tlr 1 GHz dén 12,75 GHz, b&i vi sy phan xa nhiéu hon sé xay ra, sw
phu thuéc cua cwdng doé trwdng vao khoang cach sé khdong coé twong quan chat ché.

C.3.3. Hiéu chuan buéng do khéng phan xa

Hiéu chuan budng do khéng phan xa phai dwoc thwe hién trong dai tan 30 MHz dén
12,75 GHz.
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Hinh C.3 - Yéu cau ky thuat cho viéc che chan va phan xa
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Hinh C.4 - Vi du vé cau triuc cia mét budng do khéng phan xa
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[1] ETSI EN 301 033 V1.4.1 (2013-09): Electromagnetic compatibility and Radio
spectrum Matters (ERM); Technical characteristics and methods of measurement for
shipborne watchkeeping receivers for reception of Digital Selective Calling (DSC) in
the maritime MF, MF/HF and VHF bands.
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