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Piéu 3. Chénh Vin phong, Vu truéng Vu Khoa hoc va Cong nghé, Thu
trudng cac co quan, don vi thuée B Thong tin va Truyén théng, Giam dbc So
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L&i noéi dau
QCVN 97:2015/BTTTT dwoc xay dwng trén co s& ETSI EN

301 033 V1.4.1 (2013-09) cla Vién Tiéu chuén vién thong
chau Au (ETSI).

QCWVN 97:2015/BTTTT do Vién Khoa hoc Ky thuat Buwru Bién
bién soan, Vu Khoa hoc va Céng nghé thadm dinh va trinh
duyét, B6 Théng tin va Truyén théng ban hanh kém theo
Théng tw s6 34 /2015/TT-BTTTT ngay A{thang {2nam 2015.




. QUY CHUAN KY THUAT QUOC GIA
VE MAY THU TRUPC CANH GOQI CHON SO TREN TAU BIEN
HOAT DONG TREN CAC BANG TAN SO MF, MF/HF VA VHF
TRONG NGHIEP VU DI BONG 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 déi v&i may thu triec canh goi chon so
hoat dong trén cac bang tan MF, MF/HF va VHF dwoc phan bd trong quy hoach.vé
phd tan sé vé tuyén dién québc gia cho nghiép vu di déng hang hai.

Quy chuén nay ap dung cho may thu tryc canh 1a mét thiét bj ddc Iap hodc dugc tich
hop trong thiét bi goi chon s6 hodc dugec tich hgp trong dién thoai vé tuyén.

Déi v6i cac thiét bj tich hop, quy chudn nay quy dinh cac yéu cau va phuwong phap
do chi riéng cho phan may thu trire canh goi chon sb.

1.2. Déitwong ap dung

Quy chuén nay dwec ap dung ddi v&i cac td chirc, ¢a nhan c¢é hoat dong san xuét,
kinh doanh va st dung cac thiét bi thuéc pham vi didu chinh clia Quy chuan nay trén
lanh thd, l1anh 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 eqmpment
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 tr ngir

1.4.1. Tin s6 4n dinh (assigned frequency)

Tén sb trung tdm ctia bang dwoc cp cho may thu.

1.4.2. Trwe canh lién tuc (continuous watch)

Giam sat vo tuyén khéng gian doan trlr khodng théi gian ngén khi chire nang thu cia
tau bj suy giam hodc nghén bdi giao tiép ndi bd hodc khi cac phuong tién dang trong
th&i gian thwe hién bao dwéng kiém tra chirc néng dinh ky.

1.43. F1B

Kiéu phat xa st dung di&u tan v&i théng tin s6, khéng dung séng mang con cho viéc
thu tw dong.

1.4.4. G2B

Kidu phat xa st dung diéu pha théng tin sé, sir dung séng mang phu cho viéc thu tw
dong.

1.4.5. J2B

Kiéu phat xa sir dung diéu ché don bién théng tin s6, st dung séng mang phu cho
viéc thu tw ddng, véi séng mang bi triét xubng mrc téi thiéu 1a nhé hon 40 dB so voi
mcrc cdng suat dinh.

1.4.6. Kiém tra hiéu ning (performance check)

Yéu cau: ty 1& 15i ky hiéu phai nhd hon 102 khi kiém tra tai gia tri ctia d& nhay cudc
goi clia may thu dworc tai bang tan twong (ng nhw sau:

- Bang tan MF vé&i tin hiéu do kiém chuén s6 1 la: +11 dBpV;
- B&ng tan HF voi tin hiéu do kiém chudn sé 1 1a: +6 dBpV;
- Bang tan VHF véi tin higu do kiém chudn sé 2 |a: +6 dBuV.

1.4.7. May thu trwc canh (watchkeeping receiver)

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

O bang thn MF/HF né con dwoc goi la may thu quét.
1.5. Chir viét tat

a.c Dong dién xoay chidu alternating current
AGC Ty déng didu chinh d3 khuéch dai  Automatic Gain Control
dc Doéng dién mot chiéu direct current

DsSC Goi chon sb Digital Selective Calling
e.m.f Stirc dién dong electromotive force
EUT Thiét bi can do Equipment Under Test
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Global Maritime Distress and
Safety System

HF Tan sb cao High Frequency

IF Trung tan Intermediate Frequency

IMO Té chirc hang hai quéc té International Maritime Organization

MF Tén sé trung binh Medium Frequency

MF/HF  Tan s6 trung binh/Tén s6 cao Medium and High Frequency

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

RF Tén s6 v6 tuyén Radio Frequency

SER Ty 18 18i ky hiéu Symbol Error Rate

SOLAS Cong woc quxéc t& vé& an toan sinh (International Convention for the)
mang trén bién Safety Of Life At Sea

VHF Tan s6 rét cao Very High Frequency

2. QUY PINH KY THUAT

2.1. Yéu cau moi trwérng

Thir méi treeng phai dwge thwe hién truée khi thyre hién cac phép do kiém yéu cau
khac déi véi thiét bi can do.

Néu khéng ¢6 quy dinh khac, thiét bi phai dwoc ndi téi ngudn dién trong sudt tho
gian thiec hién bai do vé dién. Cac bai do nay phai do v&i dién ap chuan.

Thir méi trwrng dwoc danh gia théng qua do kiém tra hiéu nang dbi v&i d6 nhay
cudc goi cta may thu dwge két ndi theo nhw muc B.5, Phu luc B.

2.1.1. Thir rung

2.1.1.1. Dinh nghia

Phép do nay s& xac dinh kha nang chiu rung cla thiét bi ma khéng bj suy giam vé
tinh n&ng hoat dong hodc hu hdng co khi.

2.1.1.2. Phwong phap do

EUT (vé&i co cau gidm x6c va chéng rung) dwoc kep vao ban rung bang gia do &
trang thai binh thwéng. Co thé treo dan hdi thiét bi can do dé bl trong lugng thay vi
dat trén ban rung. Phai cé cac bién phap d& gidm hay loai bd anh hudng bét loi dén
chat lwong thiét bi do dién tir trwdrng tao ra bdi bd rung.

Thiét bi phai chju d6 rung hinh sin theo chidu thing ding & trong tat ca cac tan sbé
trong khoang:

- Ttr 5 Hz dén 13,2 Hz v&i dd l1éch £ 1 mm + 10% (& 13,2 Hz, gia toc tdi da la 7 m/s?);

- Tir 13,2 Hz dén 100 Hz, gia téc tdi da khong dbi la 7 m/s?.



QCVN 97:2015/BTTTT
Téc 66 quét tAn sb phai di cham dé& cho phép phat hién cong huéng trong bat ky
thanh phan nao cua EUT.

Trong khi thir rung, phai tlen hanh tim céng huéng xay ra. Néu co bat ky gla tri cdng
hwéng clia EUT cé hé sé phdm chét Q Io’n hcm hodc bang 5 1an gia tri co s& @ bang
rung, phal ther 46 bén cta EUT & tirng tan sé cdng hwdng trong thm gian it nhét la
2 h v&i tirng mtec rung néu trén. Néu chi ¢6 cdng hwdng voi hé so Q nhd hon 5 thiy
36 bén, chi phai thwe hién th(r 6 bén tai mét trong cac tan so6 cong hwdng. Néu
khoéng c6 ¢dng huwéng xay ra, chi phai thuc hién thir d6 bé&n & tan sb 30 Hz.

M&i chu ky thir d6 bén 13 2 h, kiém tra hiéu nang phai dwoc thire hién trwede khi két
thic chu ky nay.

Phép do trén phai duoc lap lai véi d6 rung & mbi hwéng vuéng 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 (ng cac yéu ciu kiém tra hiéu nang.

Thiét bi khéng c6 hwe hdng nhin thay dwoc bang mét thwéng.

2.1.2. Thiv nhiét do

Thiét bj c¢é kha nang chiju dwee nhirng anh hwréng cla nhiét 36 dé duy tri dac tinh co
khi va hiéu suét dién sau khi thyee hién cac phép do dwéi day.

Téc d6 t&ng hodc gidm nhiét d6 téi da trong phong do dat thiét bi can kiém tra la
1°C/min.

2.1.2.1. Thir nhiét khé

2.1.2.1.1. DPinh nghTa

Phép do nay cho phép xac dinh kha néng clia thiét bi van hanh dugc & nhiét d6 cao.
2.1.2.1.2. Phuong phap do

EUT duwee dat trong phong c6 nhiét d6 binh thwong va dd am tuong déi. EUT va cac
thanh phan diéu khién nhiét d6 phai dwoc bat 1én. Nhiét 46 phéng sau d6 duwec nang
lén dé&n 55°C + 3°C va duy tri trong khoang th&i gian do la tir 10 h dén 16 h.

Cudi khoang thei gian do, EUT phai dwgc kiém tra hiéu nang.

Nhiét d6 cha phong do phai dwoc duy tri & +55 °C £ 3 °C trong sudt qua trinh kiém
tra hiéu nang.

Két thuc do kiém, dwa EUT vé nhiét d6 phong binh thwéng va dé am twong déi.
2.1.2.1.3. Yéu cau

Thiét bj phai dap (ng cac yéu cau kiém tra hiéu nang.

2.1.2.2. Thir néng 4m

2.1.2.2.1. Binh nghia

Phép do nay xac dinh kha nang cla thiét bi van hanh duwoc trong diéu kién 6 am
cao.

e g s e i =
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2.1.2.2.2. Phwrong phap do

EUT dwoc dat trong phong do co nhiét do binh thu’o’ng va dd am twong déi. Nhiét 36
sau d6 dugc nang 18n dén +40 °C + 2 °C va doé 4m twong dbi nang lén 93% = 3%
trong khoang thei gian 3h £ 0,5 h. thng didu kién nhiét d& va d6 4m nay dworc duy
tri trong khodng th&i gian do la tir 10 h dén 16 h.

Cac thiét bi didu khi&n khi hau cung cap trong EUT dwoc bat ién & cudi khodng thoi
gian do.

EUT duoc bat Ién sau khoang 30 min hoac sau khoang théi gian quy dinh cta nha
san xuat va phai dwec van hanh lién tuc trong it nhat 2 h, EUT phai dugc kiém tra
hiéu nédng trong sudt khoang th&i gian nay.

Nhiét d6 va d6 dm twong d6i clia phong phai dwoc duy tri trong subt thei gian do.

Cudi khoang théi gian do, thiét bj EUT van dwec dat trong phong, dwa phong do tré
lai nhiét @6 binh thwing trong khoang thei gian khéng it hon 1 h.

Két thuc do kiém, EUT dwoc dwa vé nhiét d6 binh thwéng va 06 dm twong déi cla
phdng 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 d6 thap

2.1.2.3.1. Dinh nghta

Phép do nay xac dinh kha n3ng cla thiét bi van hanh dwroc & nhiét db thap.

Phép do nay ciing cho phép kiém tra thiét bj c6 kha nang khdi dong & méi trwéng c6
nhiét a6 thap.

2.1.2.3.2. Phuong phap do

EUT duoc dat trong mét phong do & nhiét d8 binh thweng va dd &m twong dbi. Nhiét
d¢ sau doé sé dugc glam xuong va duy tri & -15°C £ 3 °C, trong chu ky tir 10 h Gén
16 h. Cac thiét bj didu khién khi hau ctia EUT dwgc bat 1&n trong subt thoi gian do.

Thiét bj EUT dwee bat 18n sau khoang 30 min hoac sau khoang th&i gian quy dinh
clia nha san xuét va phai dwec van hanh lién tuc trong it nhat 2 h, EUT phéi dwoc
kiém tra hiéu néng trong suét khoang thei gian nay.

Nhiét d6 phong do phai dwoc duy tri & miec -15°C + 3 °C trong toan bé théi gian do.
Két thuc do kiém, thiét bi EUT dwoc dua tré lai nhist dd binh thuwrdng va dd am twong
déi ctia phong.

2.1.2.3.3. Yéu cdu

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

2.1.3. Thir &n mon

Phep do nay khong can phai tién hanh néu nha san xuét co thé cung cép da cac
bang chirng dam bao cac thanh phan, vat liéu va 1ap rap cla thiét bi dap rng céc
y&u cau nay.
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2.1.3.1.Bjnh nghia

Phép do nay xac dinh kha nang clia thiét bi khéng bi suy gidm déc tinh vat Iy khi tiép
xuc v&i mbi treeng mudi. Chu ky thwe hién phép do tao ra hiéu (rng téng dan so voi
cac diéu kién dich vu.

2.1.3.2. Phwong phap do

EUT dwoc dat trong mét phong do va dugce phun dung dich mudi trong 2 h & nhiét
d6 binh thwérng. Dung dich muédi dwgc hoa theo ty 1& theo khoi lwong 5 + 1 mubi
NaCl 95% va nwéc cat.

Khi két thac qua trinh phun swong mudi, EUT dwegc dat trong phong c6 nhiét dé duy
tri 40°C £ 2°C va d& &m twong d6i trong khodng 90% - 95% trong théi gian 7 ngay.

EUT phai trai qua 4 1an phun dung dich mudi, mbi lan kéo dai 2 h, luyu trir trong théi
gian 7 ngay sau méi lan phun.

Két thiic toan bd qua trinh do, EUT phai dwoc kiém tra bing mét thwdng, sau d6
phai do kiém tra hiéu nang.

2.1.3.3. Yéu ciu

Khéng ¢6 s hr hdng hay 3n mon qua murc cac phan kim loai cla thiét bi.
Thiét bj phai dap trng cac yéu cu kiém tra hiéu nang.

2.2. May thu trwc canh MF/HF

2.2.1. b6 nhay cudc goi

2.2.1.1.Pinh nghia

B8 nhay c_:uéc goi cua ma’y thu la khi v&i mire tin hiéu dé_u vao RF xac dinh, tai do
cho ty 1& 16i ky hiéu tai dau ra ctia may thu nhd hon hodc bang 1072,

2.2.1.2. Phwong phap do
B4 tri dwa céc tin hiéu do kiém vao phai tuan theo quy dinh tai myuc B.5, Phu luc B.

Puwa tin hiéu do kiém chudn s6 1 (muc B.7.1) vao theo cac tan sb twong (ng v&i quy
dinh tai muc B.6.1, Phu luc B:

- Déi v&i MF, mrc tin hiéu dau vao 13 +5 dBuV & didu kién do kiém binh thwéng va
+11 dBuV & diéu kién do kiém t&i han;

- B6i voi HF, mire tin hiéu dau vao la 0 dBuV & diéu kién do kiém binh thudng va +6
dBuV & diéu kién do kiém t&i han.

Ty I& 16i ky hiéu tai d4u ra dwgc xac dinh nhw mé t& & muc B.8, Phu luc B.

Cac phép do dugc thye hién & trong diéu kién do kiém binh thwéng (xem muc B.3)
va trong cac diéu kién do kiém t&i han (xem muc B.4.1 va B.4.2 dwgc ap dung déng
thoi).

Déi vé&i thiét bi MF/HF, phép do dwoc 13p lai véi tin hiéu do kiém chuén sé 1 trén cac
tan sb dugc quy dinh tai myc B.6.2, Phu luc B, chi trong didu kién do kiém binh
thirdrng.

Cac phép do phai dwece 1ap lai véi tdn s6 dau vac danh dinh + 10 Hz déi véi didu
kién do kiém binh thudng.

2.2.1.3. Giéi han

Ty 18 13i ky hiéu phai nhd hon hosic bing 1072,
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2.2.2. D6 chon loc kénh lan can

2.2.2.1.Pinh nghia

Pé chon loc kénh lan can duoc digh nghTa la dé jriét tieu maot tin hiéu khéng mong
mudn kénh 1an can, dwoc bidu dién bang ty 1& 18i ky hiéu gay ra bdi cac tin hiéu
khéng mong mubn tai d4u ra cla bd gidi didu ché.

2.2.2.2. Phwong phap do

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

Tin hiéu RF mong mudn phai la tin hiéu do kiém chuan so 1 trén cac tan sb dwoc
quy dinh tai muc B.6.1, Phu luc B va mtrc tin hiéu mong mudn |a 20 dBpV.

Mirc dwa vao tin hiéu khéng mong muén la 60 dBuV.

Tin hiéu khéng mong muén phai I3 tin hiéu khong diéu ché & tan sb +500 Hz so vé&i
tdn sé danh dinh ctia may thu (tn sé trung tam).

Ty 18 16i ky hiéu & dAu ra dugc xac dinh nhw mé ta tai muc B.8, Phu luc B.

Phép do dwec lap lai voi tin hleu khéng mong mudn & tan sé -500 Hz so voi tan sé
danh dinh clia may thu (t&n sé trung tam).

Ty [& I6i ky hiéu & dau ra dwoc xac dinh nhwy mé ta tai muc B.8, Phuy lyc B.
2.2.2.3. Giéi han

Ty 1& 18i ky hiéu phai nhé hon hodc bang 1072

2.2.3. Triét nhiéu cing kénh

2.2.3.1. Binh nghia

Triét nhiéu ciing kénh fa kha nang cua may thu thu duoe tin hiéu mong mudn khi
xudt hién tin hiéu khéng mong mubn, ca hai tin hiéu déu & trén tan sb danh dinh cla
may thu.

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

Tin hiéu mong muédn la tin hiéu do kiém chuén sb 1 trén cac tdn sb néu tai muyc
B.6.1, Phu luc B va mdrc clia tin hiéu mong muodn phai la 20 dBpV.

Tin hiéu khéng mong mudn 1a phai tin hiéu khéng dwoc diéu ché.
Mcrc vao clia tin hiéu khéng mong muédn phai la 14 dBuV.

Ty 1& bit 16i & dau ra dwoc xac dinh nhw mé ta tai muc B.8, Phu luc B.
2.2.3.3. Gié¢i han

Ty 1& I8i ky hiéu phai nhé hon hodc bang 1072,

2.2.4, Dap (png xuyén diéu ché

2.2.4.1. Dinh nghia

bap rng xuyén diéu ché RF dwoc dinh nghia !a dé triét tiéu cac thanh phan xuyen
diéu ché sinh ra tlr hai tin hiéu khéng mong mubdn tai cac mwc tin hiéu va tan sb da
cho, dwoc bidu dién bang gia tri tai do ty 1& 16i ky hiéu Ia 1072,
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2.2.4.2. Phwong phap do

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

Tin hié&u mong mudn phai 1a tin hiéu do kiém chuén sé 1 tai tAn sé twong rng quy
dinh tai muc B.6.1, Phu luc B va mic clia tin hiéu mong mudn phai la 20 dBuV.

Ca hai tin hiéu khéng mong muédn déu Ia tin hiéu khéng dwec diéu ché va & cing
mdrc la +70 dBuV. Khéng mét tin hiéu nao trong hai tin hiéu nay & tan sé cach tan sb
tin hiéu mong muon mét dai nhd hon 30 kHz (két hop tan sé co thé tao ra cac san
pham xuyén diéu ché khéng mong mudn dwoc duwa ra & tai liéu ITU-R
Recommendation SM.332-4,

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

Ty & 18i ky hiéu phai nhé hon hodc bang 102,

2.2.5. Triét dap (rng gia

2.2.5.1. Dinh nghia

Triét dap (ng gid 1a kha nang cda may thu phan biét dwoc gitra tin hiéu mong mudn
va cac tin hiéu khéng mong mubn dbi v&i cac tAn sé phia ngoai bang théng cla may
thu mét khoang +3 kHz so vé&i tAn sé danh dinh.

2.2.5.2. Phuong phap do

Nha san xuat phai cung cip cho don vi do kiém cac théng tin vé& thiét bi nhwr duéi
day. So dd khoéi, cau tric dudrng két ndi tin hiéu.

Néu thiét bi dwgc tao thanh s dung nguyén ly heterodyne, cac théng tin sau phai
dwoc thé hién:

- Cac tan s6 IF dwoc s dung;
- C4c tan sb dao déng noi clia thiét bi s dung;
- Sap xép bo loc trurére bd di tan dAu tién.

Néu thiét bj st dung ky thuat chuyén ddi twong tw sang sb, cac théng tin sau phai
dwoc thé hién:

- Lay mau tryc tiép trén tan sé RF hay trén tan sé IF;
- Tan sé lay mau s dung cho chuyén dbi.

S&p 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 dwgc mé ta nhw muc B.7 dwoc ap dung trén tan s phi hop
tuan theo muc B.6.

MCrc tin hiéu mong muén I1a 20 dBuV.
Mrc tin hiéu khéng mong mudn & 90 dBuV va la tin hiéu khéng diéu ché.

Thiét bj phai tuan theo cac tan sb trong dai tlr 9 kHz dén 2 GHz, ngoai trir khoang
bang +3 kHz so vé&i tan sb danh dinh &n dinh.

Céng thire dwdi day tinh toan cac tan s6 dap (rng gid, c6 thé sir dung nhw 1a huéng
dan:

- D6i v thiét bi sir dung nguyén tac siéu heterodyne:
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fspurious= (T-n)/m x fi— n/m % freceive
m va n [a cac sb nguyén trong khoang tir -5 dén +5.

Cac tan sb dap (rng gid co thé dwoc ap dung cho tit ca cac tan sb chuyén ddi (IF1,
IF2,..).

- Bi v&i cac thiét bi slr dung ky thuat chuyén ddi tir twong tw sang sé
fspurious= freceivelm —n/m x fsample clock
m va n & cac s nguyén trong khodng tir -5 dén +5,

- D&i v&i cac thiét bj s dung déng thoi nguyén tac heterodyne va ki thuat s6, 2 cong
thire trén can xem xét sau.

X&c dinh ty I& i6i ky hiéu tai dau ra.

Do kiém dugc thuc hién trong diéu kién binh thuéng (muc B.3, Phu luc B).
2.2.5.3. Gi&i han

Ty lé 16i ky hiéu phai nhé hon hodc bang 1072,

2.2.6. Chéng nghet

2.2.6.1. Binh nghia

Chéng nghet dworc dinh nghia 1a khd nang clia may thu phan biét dwgc gitra tin hiéu
mong mudn va tin hiéu khéng mong mubn trong khoang tir +3 kHz dén +20 kHz so
véi tan sb danh dinh 4n dinh.

2.2,6.2, Phwong phap do

B tri hai tin hiéu do kidm t&i dAu vao may thu nhy muc B.5.1, Phu luc B. B diéu
chinh d6 khuéch dai ty déng & trang thai hoat ddng.

Tin hiéu mong muén dwgc mé ta nhw muc B.7, Phy luc B dwoc dwa vao sir dung tan
sb phu he'p tudn theo muc B.6, Phu luc B.

Mrc tin hiéu mong muén 1a 20 dBuV.
Mrc tin hiéu khéng mong mudn 1a 90 dBpV va 1a tin hiéu chwa didu ché.

Thiét bj tuan thl hoat déng trong dai tAn sbé tir +3 kHz dén +20 kHz so v&i tn sb
danh dinh c4p phat.

Hwéng dan do kiém:

- Tin hiéu khéng mong muédn thay di theo chu ky 500 Hz.

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

- Do kiém thirc hién trong didu kién do kiém binh thuéng (muc B.3, Phu luc B).
2.2.6.3. Giél han

Ty I& 18i ky hiéu phai nhé hon hoéc bang 102,

2.2.7. Dai dong

2.2.7.1.Bjnh nghia

Dai déng cla thiét bi |a dai gia tri tte mire téi thiu dén mirc cye dai cla tin hiéu tan
s6 v6 tuyén dau vao, tai d6 ty 1& 18i ky hiéu & dau ra may thu khéng virot qua gia tri
quy dinh.
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2.2.7.2. Phwong phap do

Buwa cac tin hiéu vao dau vao may thu phai dwgc két ndi tuan theo quy dinh tai muc
B.5, Phu luc B.

Tin hidu do kiém chuan sé 1 trén tan sb thich hop dwgc chiré trong muc B.6.1, Phu
luc B dwoc ap cho dau vao may thu. Mdc cla tin hiéu mong muédn la 80 dBuV.

Ty & 16i ky hiéu & d&u ra dwec xac dinh nhi mé ta trong muc B.3, Phu luc B.
CHU THICH: Ty 18 I5i ky hiéu trong cac didu kign mirc tin hidu 16i thidu tuan theo quy dinh muc 2.2.1.

2.2.7.3.Giéi han

Ty I& 18i ky hiéu phai nhé hon hodc bang 102

2.2.8. Phat xa gia dan téi dng ten

2.2,8.1. Binh nghia

Phat xa gid dan t&i ang ten la cac thanh phén & tan s6 bét ky dugc sinh ra trong may
thu va dwoc dan t&i dau ra ang ten. ‘

2.2.8.2. Phwong phap do

Déau vao may thu pha| duwoc két néi t&i ang ten gia c6 tré khang 50Q va phat xa gla
dwoc do bang viéc str dung thiét bi do chon loc. Gia tri hiéu dung clGa cac thanh phan
phat xa gia phai dwoc tinh toan.

Phép do phai dwoc thuc hién trén khap dai tn tir 9 kHz dén 2 GHz.
D6 réng bang cla thiét bi phan tich chon loc la:

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

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

- Tir 100 kHz dén 120 kHz trong dai tan t& 30 MHz dén 1 GHz;
- 1 MHz trong dai tan sé trén 1 GHz.

BO tach song phai 1a bé tach séng dinh.

2.2.8.3. Gi¢’i han

Céng suét ctia méi thanh phan phéat xa gid dan khéng I&n hon 2 nW.

2.2.9. Phat xa gia birec xa

2.2.9.1. Binh nghia

Phat xa gia birc xa clia may thu la cac thanh phan birc xa & bat ky tan s6 nao gay ra
b&i v& may va ciu truc thiét bj.

2.2.9.2. Phwong phap do

Tai mét vi tri do dwee lwra chon theo Phu ch C, dat thiét bj trén mét tru d& cach dién
& mot d6 cao xac dinh trén bd d& khéng dan va & vi tri gan véi vi tri khi st dung binh
thwrérng do nha san xuét céng bé.

Binh hwéng ang ten do kiém theo phan cure doc, chiéu dai clia ang ten do kiém dwoc
chon twong (rng véi tan sb tic thdi clia may thu cin do.

Nbi dau ra cla &ng ten do kiém véi may thu can do.

Bat may thu & ché do khong diéu ché, diéu chinh tan sé clia may thu can do trong
dai tan s6 tir 30 MHz @én 2 GHz. Bang théng clia may thu can do dugc ap dung nhuw
quy dinh tai khodn 2.2.7.2. Tai méi tAn sé phat hién cé thanh phan birc xa gia:

a. Pidu chinh @b cao cua ang ten do kiém trong dai 6 cao qui dinh cho dén khi may
thu thu dwec mire tin hiéu cwc dai;
14
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b. Sau d6, quay may thu 360° trong mat phang ndm ngang cho dén khi may thu thu
dwoc mure tin hiéu cwce dai;

c. Ghi lai mirc tin hiéu cwc dai ma may thu thu dworc;

d. Thay may thu bang mét ang ten thay thé nhw trong Phu luc C;

e. Binh hwéng ang ten thay thé theo phan cyc doc, didu chinh chiéu dai &ng ten thay
thé twong (rng véi tn sé cha thanh phén gia thu dworc;

f. N&i ang ten thay thé dén mét bé tao tin hiéu da dwoc higéu chuan;

g. D3t tAn sb cla b tao tin hiéu da dwece hiéu chuin bang tan sé cla thanh phan gid
thu duwoc;

h. Néu can thiét, didu chinh bd suy hao dau vao may thu do dé lam tang d6 nhay cla
may thu;

i. Didu chinh d6 cao 4ng ten do kiém trong dai qui dinh dé d&m bao thu dwoc tin
hiéu cwc dai;

j. Didu chinh mc tin hiéu dau vao ang ten thay thé sao cho mdc tin hiéu ma may
thu do chi thi bang v&i mirc tin higéu da gh| lai khi do thanh phén gid, dwece chinh theo
sip thay ddi thiét 1ap bo suy hao dau vao clia may thu;

k. Ghi lai mirc GAu vao sng ten thay thé theo mirc céng suét, da chinh theo sw thay
dbi thiét lap bd suy hao d4u vao clia may thu;

I. Thwe hién lai phép do v&i dinh hwéng dng ten do kiém va ang ten thay thé duoc
dinh hwéng dé phan cwe ngang;

m.Gia tri céng suat btk xa hiéu dung cla cac thanh phan gid la mirc cong suat lén
hon trong hai mirc cong suét clia thanh phan g|a da ghi lai tai dau vao ang ten thay
thé, dwoc chinh theo do tang ich cla ang ten néu can.

2.2.9.3. Gi¢i han
Céng suéat cida birc xa gia bat ky khéng duoc vt qua gia tri cho trong bang dwéi
day.

Bang 1 - Gia tri gi¢i han birc xa gid

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 cadc mach vao ang ten may thu
2.2.10.1. Binh nghia

Bao vé cac mach dau vaoc dng ten cda may thu la dam bao cho mach vao céc ang
ten co6 kha nang chiu dwoc dién ap ldn trong mot khoang théi gian quy dinh.

2.2.10.2. Phuong phap do

Cac 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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Dura mét tin hiéu do RF khdng didu ché & mire 30 V = 150 dBuV rms & mét tan sb6
b4t ky trong dai tAn tlr 100 kHz dén 27,5 MHz t&i dau vao ang ten may thu trong
khodng th&i gian 15 min. Tin hiéu nay sau dé duwec thaoc ra va EUT duoc thwe hién
do kiém tra higéu nang.

2.2.10.3. Giéi han

May thu khéng bi huw hdng va dap (ng dwo'c cac yéu cau cla kiém tra hiéu nang.
2.2.11. Hiéu suat quét

2.2.11.1. Pinh nghia

Hiéu suat quét 1a kha ning cua may thu thu dwoc chinh xac cac cude goi duge dén
trwée boi hon 20 bit trong 200 bit mau cham va dwec phat di trén mét tan sé trong
khi van thire hién quét 1én dén 6 tan sé bd qua tat ca cac tin hiéu va tap nhidu khac.

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

MGt trong hai tin hiéu RF nay phai c6 tn sé danh dinh twong (ng véi tin sé nam
trong chudi tn s6 quét va twong dwong véi tin higu do kiém chuén s6 1 dugc diéu
ché cho mét cudc goi cap ctru DSC.

Tin hiéu RF con lai phai c6 tan sb danh dinh twong (ng v&i thn sb khac s& duoc
quet va twong duwong voi tin hiéu do kiém chuén s6 1 dwoc diéu ché cho cac cude
goi DSC vé&i mau cham 20 bit.

Cac chudi cudc goi cap ciru phai duoc lap lai sau khoang thdi gian ngau nhién tir
2,5 sdn4,0s.

May thu phai dugc thiét lap dé quét sé lvong tan sé cwre dai ma may thu duoc thidt
Kké.

$6 lugng cudc goi cap clru dwoc phat 1a 200 va ty 18 16i ky hiéu phai dwoc xac dinh
ro.
2.2.11.3. Gi&i han

Tdng 6 cac cude goi cap ciru nhan duec phai bang hodc 16n hon 95% tdng s6 cac
cudc goi cép clru duwgc phat di va ty 1& 16i ky hiéu phai nhé hon hodc bing 1072,

2.3. May thu trwc canh VHF
2.3.1. Bd nhay cudc goi
2.3.1.1. binh nghia

Bé nhay cudc goi cla may thu la khi voi mtre tin higu dz‘a‘urvéo RF xac dinh, tai dé
cho ty 1& 16i ky hiéu tai dau ra cia may thu nhé hon hodc béng 1072

2.3.1.2. Phwong phap do

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

Pura tin hiéu do kiém chudn sé 2 vao dau vao may thu (muc B.7.2).
Ty 1& 16i ky hiéu tai dau ra dwoc xac dinh theo muc B.8, Phu luc B.

Mirc tin hiéu dwa vao la 0 dBuV trong diéu kién do kiém binh thwdng va +6 dBuV
trong diéu kién do kiém té&i han.
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Phép do phai dwoc thirc hién trong didu kién do kiém binh thiwong (theo muc B.3) va
trong diéu kién do kiém t&i han (muc B.4.1 va B.4.2 duoc ap dung ddng thoi).

Phép do phai dwoc lap di lap lai trong diéu kién do kiém binh thudng tai cac tan sé
s6ng mang danh dinh £1,5 kHz.

2.3.1.3. Giéi han

Ty 1& 18i ky hiéu phai nhé hon hodc béng 1072

2.3.2. D6 chon loc kénh lan cén

2.3.2.1.Bjnh nghia

Bé chon loc kénh I&n can la chi tiéu danh gia kha ning cla may thu thu dueec tin
hiéu didu ché mong mudn ma khdng virot ‘qua muc suy giam cho phep do sw xuéat
hién cda tin hiéu diéu ché khéng mong muédn tai tAn sé sai léch so v&i tin hiéu mong
muédn la 25 kHz.

2.3.2.2. Phwong phap do
Cac 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 mubn phai Ia tin hleu do chuan sé 2. Mdrc cha tin hleu mong muén la
+3 dBuV. Tin hiéu khéng mong mudn phai dwoc diéu ché tai tAn sé 400 Hz voi do
lech 1a £3 kHz. Tin hiéu khéng mong mudn phai dwec didu hwdng dén tan sé trung
tam cha cac kénh lan can trén.

Ty 1& 18i ky hiéu & dau ra cha may thu dwee xac dinh nhw quy dinh tai muc B.8, Phu
luc B.

Gia tri ddu vao clia tin hiéu khdng mong mubn la 73 dBuV.

Phép do phai dwoc lap lai véi tin hiéu khéng mong mubn dugc didu hwdng dén tan
s6 trung tam clia kénh lan can dwéi.

2.3.2.3. Gi#i han

Ty I& 18 ky hiéu phai nhé hon hodc bang 107

2.3.3. Triét nhidu cing kénh

2.3.3.1. Binh nghia

Triét nhiéu cung kenh la chi tiéu danh gia kha nang clta may thu thu duec tin haeu
diéu ché mong muédn ma khdng vuot qua d6 giam cap da xac dinh trwcc do sw xuét

hién tin hiéu didu ché khéng mong mubdn, ca hai tin hiéu d&u & thn sb danh dinh cla
may thu.

2.3.3.2. Phwong phap do

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

Tin hteu mong mudn phai 1a tin hiéu do kiém chuan sb 2. Mirc vao clia tin hiéu mong
mudn 1& +3 dBuV. Tin hiéu khéng mong mudn 1a tin hiéu dwo*c didu ché tai tan s
400 Hz v&i d6 léch la +3 kHz. Dwa ca hai tin hiéu vao & tan sé danh dinh cua may
thu can do va phep do duoc iap lai khi dich tn cua tin hiéu khéng mong mubdn dén
+3 kHz so v&i tan sb danh dinh.

Ty 1& 18i ky hiéu & dau ra may thu phai dwoe xac dinh nhw muc B.8, Phu luc B.

M(rc vao cla tin hiéu khéng mong mudn 1a -5 dBuV.
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2.3.3.3. Gi¢i han

Ty I8 16i ky hiéu phai nhd hon hodc bing 1072,
2.3.4. Dap tng xuyén didu ché
2.3.4.1.Dinh nghia

Pap (rng xuyén didu ché 1a chi tiéu danh gia kha nang cta may thu thu dwoe tin hiéu
didu ché mong mudn ma khéng vuot qua d6 giam cip da xac dinh do sw xuét hién
hai hoac nhidu tin hidu khéng mong mudn c¢é méi twong quan tan sé rieng déi véi tan
s6 tin hiéu mong muén.

2.3.4.2, Phwong phap do

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

Tin hiéu mong mudn tir may tao tin hiéu A & tAn sé danh dinh ciia may thu va phai la
tin hiéu do kiém tiéu chudn s6 2. Mirc tin hiéu mong muén la +3 dBuV.

Cac tin hiéu khéng mong mudn dwoc dwa vao déu & cing mét mike. Tin hiéu khéng
mong mudn tir may tao tin hiéu B 1a tin hiéu khéng diéu ché va dwoc didu chinh dén
tdn s6 cao hon (ho#c thap hon) 50 kHz so v&i tan sb danh dinh cia may thu. Tin
hiéu khéng mong mudn thir hai tir may tao tin hiéu C la tin hiéu didu ché tai tn sb
400 Hz v&i d6 léch la +3 kHz va dwoc diéu chinh dén tan sb cao hon (hodc thap
hon) 100 kHz so v&i tan sb danh dinh cha may thu.

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

2.3.4.3. Gi&i han

Ty 1& 18i ky hiéu phai nhé hon hosc bang 1072

2.3.5. Triét dap lrng gia

2.3.5.1. Binh nghia

Triét dap ng gia la kha nang cla may thu phan biét dwec giira tin hiéu mong muédn
va cac tin hiéu khéng mong mudn dbi v&i cac tan sé phia ngoai bing théng cha may
thu.

2.3.5.2. Phwong phap do

Nha san xuét phai cung cdp cho don vi do kiém cac théng tin vé& thiét bj nhw duoi
day. So db khdi, cau trac dwdng két ndi tin higu.

Néu thiét bi dwoc tao thanh sir dung nguyén Iy heterodyne, cac théng tin sau phai
dwoc thé hién:

- Cac tan sd IF dwoc sr dung;
- Cac tan s6 dao dong noi cla thiét bi siv dung;
- Sap xép b loc treéc bd dbi tAn dau tién.

Néu thiét bi st dung ky thuat chuy&n d6i twong twr sang sb, cac théng tin sau phai
dwoc thé hién:

- LAy mAu trie tiép trén tan sé RF hay trén tan sé IF;
- Tan sb lay mau s dung cho chuyén dbi.

Sap xép 2 tin hiéu do kiém vao d4u vao may thu tuan theo muc B.5.1.
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Tin hiéu mong mudn dwoe md t& nhu muc B.7 dwoe 4p dung trén tan sé pha hop
tuén theo muc B.6.

MCrc tin hiéu mong mubn [a 3 dBuV.
Mtrc tin hiéu khdng mong muén |a 73 dBuV va la tin hiéu khéng diéu ché.

Thiét bj phai tuan theo cac tan sé trong dai tir 9 kHz dén 2 GHz, ngoai trr khoang
bang may thu va cac kénh l&n cén.

Céng thirc dwoi day tinh toan cac tan s6 dap &ng gid, co thé sir dung nh 14 huéng
dan:

- Béi véi thiét bi st dung nguyén tac siéu heterodyne:
fspurious= (1'n)/m x 1:ii’— n/m x freceive
m va n la cac s nguyén trong khoang tir -5 dén +5.

Cac tAn sb dap (rng gia co thé duoc ap dung cho tat ca cac tan sé chuyén déi (IF1,
IF2,..).

- Déi véi céc thidt bj sir dung ky thuat chuyén ddi tir tvong tw sang s
fspurious= freceive/M — /M % fsample clock
m va n 1a cac s6 nguyén trong khoang tir -5 Gén +5.

- Péi vai cac thiét bi st dung ddng th&i nguyén tac heterodyne va ky thuat sb, 2 céng
thire trén can xem xét sau.

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

Po kiém dwoc thue hién trong diéu ki&n binh thwdng (muc B.3, Phu luc B).
2.3.5.3.Giét han

Ty 1& 13i ky hiéu phai nhd hon hodc bang 1072,

2.3.6. Chéng nghet

2.3.6.1. Bjnh nghia

Chéng nghet dwoc dinh nghia |4 kha nang clia may thu phan biét dwoc gitra tin hiéu
mong mudn va tin hiéu khéng mong muén trong khodng tir +1 MHz dén £10 MHz so
v&i tan s6 danh dinh &n dinh.

2.3.6.2. Phwong phap do
B4 tri hai tin hiéu do kiém t&i dau vao may thu nhw muc B.5.1, Phuy luc B.

Tin hiéu mong mudn dwyc mé ta nhuw muc B.7, Phu luc B dwoc dwa vao siv dung tan
sb phu hop tuan theo muc B.6, Phu luc B.

Mtrc tin hiéu mong muén 1a 3 dBuV.
Mtrc tin higu khéng mong muén 1a 93 dBuV va 14 tin hiéu khéng diéu ché.

Thiét bi tuan thd hoat ddng trong dai tan sé tr +1 MHz @én +10 MHz so véi tan sé
danh dinh c&p phat.

Hwéng dan do kiém:

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

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

- Do kiém thwe hién trong didu kién do kiém binh thuéng (muc B.3, Phu luc B).
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Khi xay ra dap (ng gia thi xem lai muc 2.3.5.

2.3.6.3. Gi¢i han

Ty 1& 18i ky hiéu phai nhé hon hodc bang 1072

2.3.7. Daidéng

2.3.7.1.Binh nghia

Dai déng cua thiét bj la dai tir mirc tdi thiu dén mirc cuc dai cha tin hiéu tan sé vo
tuyén dau vao, tai do ty 1& I16i ky hiéu & dau ra may thu khong vwet qua gia tri quy
dinh.

2.3.7.2. Phuwong phap do

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

Dura tin hiéu do kiém chuén s6 2 vao dau vao may thu. Mirc tin hiéu mong mubén la
80 dBpV.

Ty 1& 16i ky hiéu & dau ra may thu phai dwge xac dinh nhw muc B.8, Phuy luc B.
2.3.7.3.Gi®i han

Ty 1& 18i ky hiéu phai nhé hon hodc bing 102

2.3.8. Phat xa gia dan t&i dng 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 DINH VE QUAN LY

Céac may thu trwe canh goi chon s hoat déng trén cac bang tan MF, MF/HF va VHF
trong nghiép vu di ddéng hang hai thudc pham vi diéu chinh tai diéu 1.1 phai tuan thd
cac quy dinh ky thuat trong Quy chuén nay.

4. TRACH NHIEM CUA TO CHUPC, CA NHAN

Cac tb chirc, ca nhan lién quan co trach nhiém thyc hién ching nhan va céng bd
hop quy cac may thu triyc canh goi chon sé hoat ddng trén cac bang tn MF, MF/HF
va VHF trong nghiép vu di ddng hang hai va chju sw kiém tra clla co quan quan ly
nha nwéce theo cac quy dinh hién hanh.

5. TO CHUPC THY'C HIEN

5.1. Cuc Vién thong va cac S& Théng tin va Truyén thong ¢6 trach nhiém té chirc
hwéng dan, trién khai quan ly cac thiét bj vé tuyén phi hop véi Quy chudn nay.

5.2. Trong trweng hop cac quy dinh néu tai Quy chuan nay co6 sw thay ddi, bd sung
hodc dwoc thay thé thi thwe hién theo quy dinh tai van ban moi./.
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PHU LUC A
(Quy dinh)
Yéu cdu chung vé may thu trwe canh DSC

A.1. Cac yéu ciu chung
A.1.1. Céu trac
A.1.1.1.Cau tric chung
Thiét bi phai dwoc xay dung dé co kha nang thu tric canh lién tuc cac kénh tan sé
DSC twong (rng va dap (ng cac diéu kién van hanh (muc A.2.1).
A.1.1.2, Thiét ké
Xay dung cAu tric thiét ké vé& co khi va dién, 13p rap hoan chinh thiét bi phai dap g
tdt cac didu kién ky thuat thwe té, thiét bi phai thich hgp cho viéc st dung trén tau
bién.
Thiét bj phai dugc thiét ké dé cé kha nang hoat déng lién tuc.
A.1.1.3. Kha ning tiép can
Tt ca bd phan cla thiét bj can diéu chinh trong qua trinh kiém tra va bdo dudng
phai tiép can dé dang.
Cac bd phan ciia thiét bi phai dwoc nhan biét d& dang nhd cac danh dau bén trong
thiét bi hodc chi dan trong tai liéu ky thuat.
A.1.1.4. Hidu chuén va bao duwdng

Cac thiét bj pha| dugc xay dung theo céu trac gé cac khéi chirc nang chinh ¢ thé dé
dang thay thé va dwa vao hoat dong ma khéng can céc thao tac hiéu chudn ho#c
diéu chinh lai phirc tap.

A.1.1.5. Bdo vé ang ten khai tinh dién

Phai cé dwéng din dong dién mét chidu tir dau cudi ang ten xudng dat voi tré khang
khong vurot qua 100 kQ @& bao vé chéng lai hw héng do tinh dién ¢6 thé xuét hién &
dau vao cla may thu.

A.1.1.6. Ban phim nhap sé

Trong tre@ng hep ban phim nhap s6 chi véi cac ky tw sb tir "0" dén "9", cac phim sb
phai sép xép tuan theo khuyén nghj ITU-T E.161.

Trong trwong hcrp ban phim s dung dang ky tu chir sé nhw trong Cac may van
phong va thiét bj xt ly dir liéu, cac phim sb tir “0" dén “9” ¢6 thé sép xép theo thi ty
tuan theo tiéu chuan 1SO 3791.

A.1.2. Cac yéu cau vé chi thi va diéu khién
A.1.2.1. Gi&i thiéu chung

S6 lvong cac bo didu khién, thiét ké va thao tac chirc nang, cach b tri, sap xep va
kich thwéc phai ddm bao viéc hoat dong don gian, nhanh chong va hleu qua. Tat ca
cac chire nang diéu khién théng dung phai dwoc thiee hién dé dang va dugc sap xép
sao cho giam thiéu cac nguy co kich hoat vd y.

A.1.2.2. Nhidn dang
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T4t ca cac bé diéu khién va cac chi thj phai dwoc nhan ra dé dang va doc duoc tai vi
tri khai thac van hanh thiét bj.

Cac chi thi va bé didu khién phai dwoc hién thi bang tiéng anh. Cé thé s dung bd
sung cac ky hiéu theo quy dinh trong IEC 80417,

A.1.2.3. Phong ngira viéc digu chinh sai

Céc chirc ndng diéu khién khdng can thiét déi voi hoat déng binh thwéng khéng
dwoc truy nhap dé dang.

Cac chire ndng didu khi&n trong khi v& ¥ thwe hién c6 thé dan dén tat thiét bi, lam
giam tinh nang hoat déng hodc gay ra cac chi thj I6i khéng ro rang phai dwoc bao vé
an toan dé tranh gay ra cac trwéng hop van hanh khéng mong mudn.

A.1.2.4. Nguon anh sang

Céac thiét bj didu khién va céc chi thi phai dwerc cung cap anh sang day di cho phép
xac dinh cac didu khién va thuan tién trong khi doc cac chi thi taj mgi thi diém; thiét
bi cung cAp anh sang trén phai c6 cach giam dé sang dén murc tat han.

A.1.2.5. Hoat déng

CAc thiét bi phai dworc thiét ké d& dam bao nhirng sai pham khi diéu khién khéng gay
thwong tich cho con ngudi.

A.1.3. Phin mém
T4t c& cac phan mém van hanh tich hop trong cac thiét bi phai dwgc bao vé.

B&t cir phan mém can thiét trong cac thiét bj dé tao didu kién thuan lei cho van hanh,
bao gbm viéc kich hoat ban d&u hodc kich hoat lai, phdi dwoc cai dat vinh vién trong
thiét bi sao cho ngwéi diing khéng thé cé quyén truy cap vao phan mém nay.

Phai c6 ¢éng cu thuwe hién viéc giam sat hoat déng cia thiét bi theo chu ky nhat dinh
va ¢6 kha ning kich hoat canh bao ho#c bao hiéu trong tredrng hop 18i, thiét bi khong
tw déng phuc hbi. Tat ca cac quy trinh nay phai dwoc thé hién trong hwéng dan sir
dung clia nha san xuét.

A.1.4. Bb nho

Céc tan sb cudc goi ctru nan DSC dwoc 1ap trinh trwdc va théng tin gan lién véi hoat
déng cia thiét bj phai dwoc lwu triy trong cac bd nhé cb dinh.

Thiét bi chira théng tin trong cac b nhé 1&p trinh hoat ddng phai dwgec cép ngudn
baoc vé cho phép hoat déng lién tuc it nhét 10 h.

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

Cac giao dién khac ngoai cac giao dién dwgc md tad & muc A151vaA152co thé
dworc cung cép nhung né khéng dwoc lam gidm chat lugng cla thiét bi.

A.1.5.1. Tan s am thanh

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

A.1.5.2. Giao dién so

Giao dién didu khién:

- Dirng/Bét d4u tin hiéu tuan theo Recommendation ITU-T V.11, va/hosc

- Giao dién cho diéu khién hoac doc ra tAn sé cla may thu quét tuan thu theo IEC
61162-1.

A.1.6. Ghi nhan va nhan dang
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Ma&i thanh phan cla thiét bj phai dwge ghi nhan bén ngoai véi cac théng tin phai
quan sat dwec ré rang:

1) Nhan dang nha san xuét;

2) Tén ching loai thiét bi hodc nhan dang ma thiét bi;

3) S6 serial clia thiét bj;

4) Théng tin chi tiét vé ngudn cép.

Ngoai ra, viéc ghi nhan thiét bj ¢é thé dwoc thé hién trén man hinh hién thi.

Tén va phién ban clia phan mém cai dit phai duoc ghi nhan hodc dwgc hién thi trén
thiét bj ho&c hién thi théng qua cau lénh,

Tén va phién ban cia phan mém duwgc hién thi trén man hinh thi cac théng tin nay
ciing phai cé trong tai liéu huwéng dén cha thiét bj.

Péi véi may thu tAn sb cb dinh phai ghi 16 cac tin sb hodic kénh DSC ma thiét bi co

thé hoat déng. D4i voi may thu quét 1ap trinh phai ¢b chivc nang hién thi cac tan sbé
quét da duoc 1ap trinh hodc in ching ra théng qua bé didu khién bén ngoai.

A.1.7. Tai liéu hwéng dan

Théng tin phai duwge cung cAp day di dé dam bao thiét bi van hanh, duy tri dung
céch.

Tai liéu vé& s dung dich vy va van hanh phai:

- Bugc vnet it nhéat béng tiéng viét, tiéng anh;

- Chi 18 réng cac thiét bi c6 kha nang chong ch:u anh hwomg ctia théi tiét;

- Trong truo’ng hop thiét bi dugc thiét ké de c6 thé ch&n doan 16i va stra chiva tirng
thanh phéan, cac hwéng dan phai cung cap day @G cac so §d mach, bd tri cac linh
kién, danh sach cac linh kién;

- Trong trwdng hop thiét bi bao gdm cac khdi mé dun phirc tap ma viéc chan doan 16i
va s(ra chira cac thanh phan khéng thie hién duwoc thi trong hu’crng dan phai co day
du théng tin dé cho phep xac dinh, nhan dang va thay thé cac khou mé dun phive tap
bj hdng. Cac khéi va cac thanh phan r&i rac khac khéng cé céu tric mé dun cing
phai dap (rng cac yéu cau trén.

A.1.8. Théi gian khéi dong

Thiét bi phai hoat d8ng trong véng mét phut k& ttr khi bat ngudn.
A.1.9. Cac bién phap an toan

A.1.9.1.Qua ap va qua dong

Cac bién phap phai dwoc két hop thye hién dé bao vé cac thiét bi khéi nhirng anh
hwdng do qua ap va qua dong hoac ddo chiéu ngudn cap hay hodc déo thi tw pha.

A.1.9.2. Tiép dit

Phan vé kim loai cda thiét bi phai droc tiép dat nhing khéng duoc dé dau két cudi
clia ngudn dién cham dét.

A.1.9.3.Bao vé chéng tiép xic

Cac tlep xuc ngau nhién t&i dién ap nguy hiém phai dwoc ngan chidn cang an toan
cang tdt. Tt ca cac bo ‘phén va day dan dién 4p mét chiéu, xoay chiéu hodc ca hai
{(khac va&i dién ap tan sé vo tuyén) khi két hop tao ra mét dién ap dinh Ion hon 50 V

23



QCVN 97:2015/BTTTT

phai dwoc bao vé dé& chéng lai cac tiép xic ngéu nhién gay nguy hiém va phai dwoc
céach ly tw déng khai tht ca cac nguédn dién khi mé& vé may.

Ngoai ra, thiét b phai dwgc xay dung dé kha nang tiép xiic v&i cac dién ap trén chi
cd thé thwe hién khi st dung mét cong cu cho muc dich nay, chang han nhw dung
co-1& hodc tubc-no-vit, va cac nhan canh bao phai dwoc hién thi ca bén trong va
phia trén vé bao vé cla thiét bi.

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

Khoang cach an toan t&i la ban tir chuén phai dwoc mo ta trén thiét bi hodc trong
hwdng dan sir dung.

A.2. Y&u ciu vé tin s hoat dong va ché db thu
A.2.1. Cac kénh va bing tan sé

Thiét bi co thé duoc thiét k& nhu mat may thu don tan, may thu da tAn hodc may thu
quét & mét hoadc cac bang tan sau:

- MF: 1 6086,5 kHz - 4 000 kHz;
-HF: 4 MHz - 27,5 MHz;
- VVHF: 156 MHz - 174 MHz.

Cac tAn s& MF/HF may thu DSC phai duwoc thiét ké trong pham vi clia thn sé an dinh.

Cac tAn s6 MF/HF may thu DSC cho dich vu théng tin an toan, khan c&p va ciru nan
khac v&i cac cude goi lién lac théng thuéng.

Cac tan sb MF/HF cho cudc goi DSC ctru nan bao goém:

- 2187,5 kHz;
- 4 207,5 kHz;
-6 312 kHz;

- 8414,5 kHz,
- 12 577 kHz;

- 16 804,5 kHz.

Céc tan sé MF/HF khac cac tan sb trén cling ¢6 thé dwoce si dung cho lién lac thong
thwédng.

May thu triec canh DSC & bang tan MF cho dich vu cudc goi ciru nan, khén cap va
an toan phai 1a may thu don tan & tdn sb 2 187,5 kHz.

May thu quét & bang tdn MF/HF phai dwoc thiét ké dé& quét dwoc 6 tan sb cho riéng
cubc goi DSC ctru nan hodc cho riéng goi lién lac théng thwérng dung DSC.

Trong trwerng hop viéc thiét 1ap ché dd quét tAn sé cudc goi DSC ciru nan cb thé
dwoc tly chinh b&i ngwei van hanh, yéu cau thiét bi phai quét dwoc khéng it hon 3
tan sb clru nan, trong d6 bat budc phai quét dwoc 2 bang tan: 2 MHz va 8 MHz (xem
khuyén nghi [TU-T M.541-9, Phu luc 1 khoan 3.1.3.2).

Khi st dung cho myc dich goi lién lac thong thwong, may thu trye canh tan s6 MF
hodc MF/HF ¢ thé c kha nang thu trén cac tan s6 DSC trong dai tan MF/HF nhu
mb ta chi tiét trong Thé 18 v6 tuyén ITU.

Trén bang tan VHF, thuc hién cudc goi ctru nan, khan cép va an toan cing nhw cudc
goi lién lac thdng thwérng stv dung kénh 70 (156,525 MHz).

May thu triec canh tan s6 VHF cho cudc goi ciru nan, khan cép va an toan phai la
may thu don tan duoc thiét 1ap trén kénh 70. Déi véi goi lién iac théng thwdng, may
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thu trwe canh VHF cé thé dwoc chuyén sang cac kénh khac theo Phu luc 18 cla Thé
|& vo tuyén ITU.

A.2.2. Ché db thu

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

A.2.3. May thu quét

A.2.3.1. Chu ky quét

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

A.2.3.2.Tan sb quét

May thu triee canh quét tan phai cé kha nang quét riéng hai tan s6: quét tan s6 DSC
ctru nan hodc quét tan sé DSC cho lién lac théng thwdng.

A.2.3.2.1. Tan s6 DSC cho ctru nan

May thu trec canh khi & ché d6 quét tan s6 DSC ciru nan MF/HF phai quét dugc cac
tAn sb 2 187,5 kHz va 8 414,5 kHz va it nhat mét tan sd DSC ciru nan HF khac nhw
liét ké trong muc A.2.1.

Cac tan sé DSC clru nan HF khac duoc liét ké tai muc A.2.1 ¢6 thé dwoc bd sung dé
thiét bi c6 kha nang quét t&i 6 tAn sé trong mot chu ky quét.
A.2.3.2.2. Tan sb DSC cho lién fac théng thuéng

May thu trirc canh khi & ché 6 quét tan s6 DSC MF va HF cho lién lac théng thurdng
co thé quét bat ky tn sb lién lac théng thudng, nhidu nhét ta 6 tAn sé trong mét chu
ky quét.

A.2.3.3. Qua trinh dirng/bat dau quét

May thu quét tan phai dwoc cung clp cach thirc dé& dirng va bat dau qua trinh quét
dudi si diéu khién ciia mét thiét bi gidi ma/ma héa DSC bén ngoai. Céc tin higu didu
khién dirng/bat dau phai tuan theo khuyén nghj ITU-T V.11.

Tin hiéu dirng ¢6 muirc logic "0" va tin hiéu bat dau c6 murc logic "1".

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

May thu MF/HF phai cung cp céch thirc d& truyén tai thong tin vé tan sb hoac kénh
khi da ngirng quét t&i bd diéu khién DSC sir dung giao thire IEC 61162-1.

A.2.3.4.Théng tin tin sb
Tan s& may thu da Iwa chon phai dwoc dé dang nhan dién.

Théng tin v& tan sb hodc kénh st dung sau qua trinh quét phai dwoc truyén tw déng
va hién thj trén thiét bj cai dat bén ngoai {thuong la mét thiét bi DSC déc lap. Giao
dién s dung trong qua trinh truyen dir liéu nay tuan tha 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 duwgc thic hién trong diéu kién do kiém binh thwéng ciing nhu
trong diéu kién do kiém téi han.

B.2. Ngudn do kiém

Trong thoi gian do kiém, thiét bj dwec clp ngudn tir ngudn do kiém ¢o kha nang sinh
ra dién ap binh thwirng va dién ap t&i han nhw xac dinh trong muc B.3.2 va B.4.2.

Dién ap clia ngudn cép phai dwec do tai dau vao cép ngudn cla thiét bi.

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

Trong subt qua trinh do, dién ap nguén cap phai gilr trong pham vi sai lIéch cho phép
+ 3% so voi dién ap khi bat dau moi bai do.

B.3. Diéu kién do kiém binh thwong

B.3.1. Nhiét d6 va dé 4m do kiém chuén

Nhiét 46 va dé am do kiém chudn phai déng th&i ndm trong pham vi sau day:

- Nhiét d4: tlr +15 + +35 °C;

- D6 Am twong dbi: tir 20% + 75 %.

B.3.2. Nguén do kiém binh thwéng

B.3.2.1.Tén sb va dién ap AC

Pién ap do kiém binh thudng cho thiét bi néi v&i ngudn cap AC phai la dién ap cong
bé hodc mot trong cac dién ap thiét ké cla thiét bi.

Tan s6 cta ngudn do kiém phai 1a 50 Hz = 1 Hz.

B.3.2.2. Nguén dién ac-quy th&r cip

Trong treeng hep thiét bi dwec thiét ké dé hoat dong bang ngudn ac-quy, dién ap do
kiém binh thwérng phai la dién ap danh dinh cia dc-quy (12 V, 24 V,...).
B.3.2.3.Ngudn dién khac

Khi hoat déng yé'i cac ngu6n dién khac, dién ap do ki€m chuan phai dwgc quy dinh
b&i nha san xuat,

B.4. Piéu kién do kiém t&i han

B.4.1. Do kiém nhiét dé t&i han

Khi do kiém & nhiét d6 t&i han, cac phép do phai thwe hién & nhiét d6 dwéi -15 °C va
trén 55 °C.

Trwée khi thire hién cac phép do, thiét bi phai dat dén nhiét 46 ciia phong do. Thiét bi
phai dwoc tat trong sudt khodng thei gian 6n dinh nhiét @. Trinh tw cua cac phép do
dwoc chon va dé am trong phong do duwgc didu khién sao cho khéng ¢6 sy ngung tu
quéa mcrc.

B.4.2. Gia trj t&i han cGa ngudn do

B.4.2.1. Tan sé va dién ap AC
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Dién ap do kiém t&i han cla thiét bj ndi v&i ngudn cép dién AC: mike dién &p chuén +
10%.

Tan s6 clia ngudn dién do kiém: 50 Hz + 1 Hz.

B.4.2.2. Ngudn ac-quy thir cip

Khi cac thiét bj duog 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 clia ac-quy (12 V, 24 V,...).
B.4.2.3. Cac ngudn dién khac

Khi hoat ddng v&i cac ngudn dién khac, dién ap do kiém t&i han phai dwec quy dinh
b&i nha san xuét.

B.5. Két ndi tin hiéu do kiém t&i may thu

Pé thwe hign do kiém, may thu phai dwgc két n0| v&i ngudn tin hiéu do kiém co tr&
khang dau vao may thu I& 50 Q. Trong dal tan sb tir 1 606,5 kHz dén 4 000 kHz, mét
mang lw&i bao gom mét dién tré 10 Q ndi tiép mot tu dién 250 pF ¢o thé duoc sir
dung tily theo yéu cu clia nha san xuét.

Viéc béb tri linh kién st¥ dung phai dwgc md ta trong bao céo do.

CHU THICH: Bigu nay khong nghia 1a may thu chi c6 thé vén hanh tdt véi ang ten ¢6 tré khang trén.

B.5.1. Ngudn tin hiéu

Cac tin hiéu do kiém phai dwoc két ndi thong qua mét mang theo quy | dinh nhuw trén.
Yéu céu nay phai duoc dap wng bat chap viéc cé mét, hai hodc nhidu hon céc tin
hiéu do kiém dwa t&i may thu ddng thei. Trong tredng hop nhidu tin hiéu do kiém,

phai thwc hién cac buéc dé& ngan chin nhwng tac dung khéng mong mubn do sw
anh hwdng gitka cac tin hiéu trong cac ngudn tao tin hiéu hoac cac ngudn khac.

B.5.2. Mirc tin hiéu

Mtrc Gau vao tin hiéu do kiém dwec thé hién ré rang duwéi gia tri stee dién dong e.m.f
tai d3u ra ctia b6 phat ngudn tin hiéu bao gém ca cac két néi di kém.

B.6. Tan sb do kiém

B.6.1. Tan s6 do kiém

Céc tan s6 do kiém méc dinh la:

- Bang tAn MF: 2 187,5 kHz hodc 2 177 kHz,

- Bang tAn HF: 8 414,5 kHz hoéc 8 436,5 kHz;
- Béng tAn VHF: 156,525 MHz (kénh 70).

B.6.2. TAn sé do kidm bd sung cho thiét bi HF

Tan sb6 do kiém b sung cho thiét bj HF:

- Dbi v&i thiét bj danh cho muc dich ctru nan/an toan, tan sé do kiém la cac tan sb
DSC ctru nan/an toan sau day: 4 207,5 kHz, 6 312 kHz, 12 577 kHz va 16 804,5 kHz
ap dung cho dai thu cla thiét bj (xem muc A.2.1, Phu luc A);

- Déi véi thlet bi khong danh cho muc dich ctru nan va an toan, tan sb do kiém |a bt
ctr tAn sé DSC nao thudc mbi bang tan sau day: 4 MHz, 6 MHz, 12 MHz, 16 MHz, 18
MHz, 22 MHz va 26 MHz ap dung cho dai thu clia cac thiét bi.

B.7. Tin hiéu do kiém

Mot tin hiéu do kiém chuan bao gbm mot chudi cac cudc goi dwoc nhéan dang, mbi
cudc goi bao gdm mét sb lweng cac ky hiéu thdng tin (déc ta dinh dang, dia chi va
hang muc). Cac cudc goi tuan theo khuyén nghi Recommend ITU-R M.493-13.
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B.7.1. Tin hiéu do kiédm chuin sé 1

Tin hiéu do kiém chuan s6 1 ding cho may thu trwc canh DSC MF/HF ta mét tin hiéu
tai s&6 DSC danh dinh ctia may thu, c6 khoang dich tan 85 Hz va dwoc didu ché b
nhiéy kiéu tin hiéu DSC vé&i toc d6 diéu ché 1a 100 baud. Cac tin hiéu phai dwoc tao
ra bang thiét bi da dwoc hiéu chuén.

B.7.2. Tin hidu do kiém tiéu chudn sé 2

Tin hiéu do kiém chuan s6 2 fa mét tin hiéu & tan sb DSC danh dinh clia may thu,
dweoe didu pha vé&i chi sb diéu ché bang 2,0. Tin hiéu dieu ché phai co tan sb danh
dinh 1a 1700 Hz va dich tan +400 Hz, dwoc diéu ché véi nhiéu kiéu tin hiéu DSC voi
tdc do didu ché 1a 1 200 baud. Tin hiéu phai dugc tao ra bang thiét bi da dwoc hiéu
chuén.

B.8. Phép do ty 18 15i ky hiéu

Thiét bj tich hop bd gidi ma DSC dwoe danh gia dua trén ty 1& 16i ky hiéu (SER). Day
cac cudc goi DSC da giai ma sir dung ky thuat sira 16i treére, ghép xen va cac théng
tin kiém tra tinh toan ven check-sum dwgc phan chia thanh cac khbi, méi khéi tuwong
(rng v&i mot ky hiéu théng tin & tin hiéu thu. Ty 1& gitra sb lwvong khéi bj 16i trén téng
s6 khéi dwoc xac dinh 1a ty 18 16i ky hiéu.

Khi thire hién do kiém cho méy thu 6 dau ra dang s, tat ca cac phép do phai dwoc
 thwe hién théng qua do ty 1€ 16i ky hiéu tai dau ra.

CHU THICH: Nghj quyét IMO duwa ra thuat ngi¥ ty 1& I3i ky t¢ (Character Error Ratio). Trong quy chun nay, cac

.....

phép do ty 18 15i ky hiéu twong (rng voi ty 1€ 15i ky tw theo y&u cau clia IMO.
B.9. P6 khéng dam bao do va giai thich két qua do
B.9.1. P khéng dam bao do
Bang 2 - Gia tri sai s6 1&n nhat ddi vé&i cac dai lwgng

Tén dai lwong (gia tri tuyét déi) Gia tﬁ%i@n:'gi’;%gi’:é';“ do
Murc RF 0,75 dB
Céng suést 3am tan dau ra 10,5 dB
P46 nhay clia may thu +3dB
Phat xa tap clia may thu +3 dB
Po 2 tin hiéu +4 dB
Bo 3 tin hiéu +3 dB

Péi v&i cac phuong phap do kiém theo quy chuén nay, ds khéng dam bao do cé d6
tin cay Ién t&i 95%, theo phwong phap dwoe mé ta trong TR 100 028-1.

B.9.2. Giai thich két qua cua phép do

Viéc giai thich cac két qua ghi trong bao cao do kiém cho cac phép do & tai liéu nay
phai dap ng cac yéu cau sau:
- Gia tri do lién quan dén gi¢i han twong rng sé dwoc sir dung dé quyét dinh xem
thiét bi cé dap (rng cac yéu cau cha quy chuan hay khéng;
- Gia tri 46 khéng dam bao do clia mbi tham sé phai dwgc ghi trong bao céo do;
- Cac gia tri d6 khéng dam bao do dwec phai nhd hon hodc bang cac gia tri tham sbé
ghi trong Bang 2.
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Déi vai cac phuong phap do theo quy chuan nay, bang ghi @6 khdng dam bao do
phai dwoe tinh theo TR 100 028-1 va phai twong (rng voi mét hé sbé mi, k = 1,96
hodc k = 2 (v&i @6 tin cay twong rng 95% va 95,45% trong trwd'ng hop déc tinh phan
bé cha d6 khéng dam bao do thirc € |a chuédn (Gaussian)).
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PHULYCC
(Quy dinh)
Cac phép do birc xa

C.1. Vj tri do kiém va bd tri chung cho cac phép do c6 lién quan dén trwdng
birc xa

C.1.1. V] tri do ngoai troi

Vi tri do kiém ngoai tréi phai ndm trén mét bé mat hop ly hodc trén mét phang tiép
d4t. Tai mot diém trén vi tri do, mat phang nén phéi c6 dwdng kinh tdi thiéu la 5 m. O
gitva mat nén cé mot tru & khong dan dién, co thé xoay tron 360° theo phwong ndm
ngang, try d& nay dwoc dung dé d& mau do kiém tai d6 cao 1,5 m so v&i miét nén. Vi
tri do ki&ém phai dd réng cho phép dwng mét dng ten phat hoic do tai khodng cach
N2 hodc 3 m (chon gia tri I&n hon). Khoang cach thwe phai dugc ghi lai cling voi két
qua do kiém dwec tién hanh tai vi tri do.

Phai cé céc bién phap d& dam bao rang s phan xa tir cac vét chdn bén ngoai va
phan xa tlr mat nén khéng gay anh hwéng dén két qua do.

f . EYTE TR S—

Hinh C.1 - Vj tri do ngoai trovi
CHU THICH:
1. Thiét bi dwoc do kiém.
2. Ang ten do kiém,
3. B loc théng cao (trong trvong hop birc 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 sl dung dé thu cac birc xa tr mau do kiém va #ng ten thay thé, khi
s(r dung vi tri do kiém cho cac phép do birc xa; néu can thiét, nd dwoe st dung nhuw
mot ang ten phat khi st dung vi tri do kiém cho phép do déc tinh clia may thu.
Ang ten nay dwoc gan trén mét tru d& cho phép dng ten co thé dwoc st dung theo
phan cwe doc hodc phan cwe ngang, va dd cao clia dng ten so v&i nén coé thé thay
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ddi trong khodng tir 1 m dén 4 m. Tét nhat 13 s dung mdt ang ten do kiém cd tinh
dinh hwéng. Kich thuéc clia dng ten do kiém doc theo cac truc do kiém khéng duwoc
vurot qua 20% khodng cach do.

Dai v&i cac phép do birc xa tlr may thu va may phat, ndi ang ten do kiém véi may thu
do, may thu do cé kha nang do dwoc bat ky tAn sb nao can khao sat, va do chinh xac
mirc twong ddi cla tin hiéu tai d4u vao cla né. P6i véi phép do dé nhay birc xa cla
may thu thi ndi dng ten do kiém véi b6 tao tin hiéu.

C.1.3. Ang ten thay thé

Khi thie hién phép do trong dai tan so lén dén 1 GHz ang ten thay thé phai la ang
ten lwdng cuc M2, cong hwdng & tan s hoat dong, hoac la mét lwdng cuc ngan hon
nhwng dwee hiéu chuén thanh lwéng cuwc M2, Khi phép do dugc thwe hién & dai tan
trén 4 GHz phai stir dung mét b phat xa loa. Péi voi cac phép do dugc thire hién &
dai tan tir 1 GHz dén 4 GHz c6 thé sir dung phat xa loa hay lwéng cwre M2. Tam cla
&ng ten nay phai tring khop v&i diém tham chiéu cia mau thir. Diém tham chiéu nay
phai 1a tam cGa méau thr khi &ng ten cla ndé dwec gan bén trong vd, hay la diém ma
&ng ten ngoai dwoc ndi véi vo.

Khoang cach gira diu thap cda lwdng cuc va mét nén phai khéng dwoc nhé hon 0,3
m.

Ang ten thay thé phai dwoc ndi véi mot may phat tin hiéu da hiéu chudn khi vi tri do
kiém dwoc stv dung dé do phat xa gia va cong suét phat xa hiéu dung cita may phat.
Ang ten thay thé phai dwec ndi véi may thu do da duwec hiéu chuén khi vi tri do dwoe
str dung dé do G5 nhay may thu.

B& tao tin hiéu va may thu phai hoat dong tai cac tin sé can do va phai dugc ndi véi
r F ~ M kY e r

ang ten qua cac mach can bang va phai hep thich hop.

CHU THICH: B5 tang ich clia &ng ten loa théng thwirng duoc bidu dién twong (ng véi mét bd phat xa déng
hwéng.

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

Khi tan sb tin hiéu dwoc do I&én hon 80 Mhz thi phép do ¢o thé dwerc thire hién tai
mét vi tri do trong nha. Néu sir dung vi tri do nay thi phai ghi rd vao trong bao cdo do
kiém.

Vi tri do c6 thé 1a mét phong thi nghiém ¢6 dién tich téi thi€u 6m x 7m va dé cao toi
thidu la 2,7 m.

Ngoal thiét bi do va ngudi van hanh, _phong do phai cang thoang cang tot nham tranh
cac vat phan xa trir tuong, trdn va nén nha.

Kha nang phan xa tir birc trong dang sau thiét bi duge do phéi glam xuong bang
cach dat mét tAm chén bang kim loai hdp thy tredc bire tuwdng. Déi voi cac phep do
phan cwc ngang, bé phan xa goc dat quanh &ng ten thu do duec str dung dé glam
hiéu (rng phan xa tir blec twdrng dbi dién va tir tran, nén nha. Two’ng twr, doi voi cac
phép do phan cwe ding, cac bd phan xa goc duwrgce sty dung dé giam hiéu trng phan
xa tir cac twong vach. Vai dai tan thap hon (dwdi xdp xi 175 Mhz), khdng céan ¢c6 cac
bé phan xa goc hoac tAm chén hap thy. Vi cac ly do thuc nghiém, ang ten M2 c6 thé
dugc thay bang mét ang ten c¢6 dé dai khéng ddi, sao cho chiéu dai nay & trong
khodng tir A4 dén A & tn sb dwoc do va véi hé théng do dl nhay. Theo clng cach
do, khoang céch M2 t&i dinh cé thé thay déi.

Ang ten do kiém, may thu do, &ng ten thay thé va may phat tin hiéu hiéu chuén dwoc
st dung theo cach tong tw trong phuwong phép théng thwdng. D& dadm bao khéng
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xay ra 16i do dwdng truyen song dén gan diém xay ra hién twong cac pha khir lan
nhau gitra tin hiéu truyén thang va cac tin hiéu phan xa con lai, ang ten thay thé phai
dwoc di chuyén mét khoang £0,1 mm theo hwéng ang ten do kiém cling nhu theo
hai hwéng vudng goc véi hwéng ban dau.

Neu nhitng thay déi vé khodng cach néi trén lam mirc tin hiéu thay déi Icn hon 2 dB,
méu thtr phai dwoc dat lai cho dé&n khi mirc thay d6i cda tin hiéu giam xudng duwéi 2
dB.

! Trén nhd
A
=135m Wit liéu hbp thy —P>
Guong phén xa goc Bidm chudn mu
do kifm ,
't Tuing
/% /2 Ang ten do kifm ®
Dy din dénmay |} T 450 :
thu do hodic by fap | ~d— >
tin higu ¥y d-4m L75m
J »1,35m 0.6m
h 4
I Sannhd

Hinh C.2 - B6 tri vj tri do trong nha
C.2. Hwéng dén sir dung céac vi tri do birc xa

DAi v6i cac phép do lién quan dén viéc str dung cac triedng birc xa, cb thé st dung
vi tri do tudn theo cac yéu cau & muc C.1. Khi slr dung vj tri do nhw v@y, cac diéu
kién sau day phai dwoc theo dbi d& dam bao tinh 6n dinh cla két qua do.

C.2.1. Khoang cach do

Thue nghiém do cho thdy khodng cach do khéng phai la diéu kién quyét dinh va
khéng anh hudng dang ké dén két qua do v&i didu kién khoang cach nay khéng nhé
hon M2 & tAn sb do va véi cac chi v trong phu luc ndy. Théng thuéng, cac phong do
l4y khodng cach do lA 3 m, 5m, 10 m va 30 m.

C.2.2. Ang ten do kiém

Cé thé str dung cac loai ang ten do kiém khac nhau vi viéc thyc hién cac phép do
thay thé lam giam cac hiéu (rng 16i trong két qua do.

Viéc thay d6i d6 cao clia ang ten do kiém trong khodng tir 1 m dén 4 m 13 diéu kién
thiét yéu dé tim ra diém birc xa circ dai.

Vi cac tan sb thap duwdi khoang 100 MHz thi viéc thay dbi do cao noi trén |a khéng
can thiét.

C.2.3. Ang ten thay thé

Khi str dung cac kiéu ang ten thay thé khac nhau & tan s6 thap hon khoang 80 MHz
thi két qua do c6 thé khac nhau.
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Khi s&r dung ang ten lwéng cwe thu ngan & cac tan so nay, cac chi tiét vé kiéu ang
ten phai ghi kém cac két qua do. Phai chu y cac hé sb hiéu chinh khi sir dung &ng
ten lwdng cwe thu ngan.

C.2.4. Ang ten gia

Trong phép do birc xa, kich thwéc clia ang ten gia phai nhé hon so véi mau dwoc do
kiém.

Trong tredng hop c6 thé, can ndi trc tiép ang ten gid véi mau dugc do kiém.

Trong cac trwo’ng hop can st dung cap néi, can luu y gidm brc xa tlr cap nay, vi du
nhu béing cach st dung 16i ferit hodc cap cé hai lép che chan.

C.2.5. Day cap déng truc

Vi tri cac cap néi phu tre (vi du cap nguon cap micrd...) khi khong dwoc tach ra ¢d
thé& gay anh hwéng toi két qua do. Bé nhan dwegc cac ket qua co thé s dung lai, cap
va day phu tro phai dwoc bé tri thing ding tir trén xubng (qua mat 16 & gia d& cach
dién).

C.2.6. Sap xép do am lwgng

Khi thwe hién cac phép do 4m thanh v&i @6 nhay kha dung ciec dai (birc xa) clia may
thu, dau ra am thanh phai dwoc kiém soat bang cach ghep tin hiéu am thanh tr loa
may thu dén micré. Trong phep do kiém bulrc xa, tat ca cac véat liéu dén dién pha
duoc dat trén mat phang tiép dat va tin hiéu am thanh dwoc truyén tir may thu dén
micrd thir trong mét dng am thanh khéng dan dién.

Ong 4m thanh phai cé chiéu dai thich hop. Ong 4m thanh phai cé dwdng kinh trong
6 mm va dg day 1,5 mm. M6t phé&u nhua cé dwcmg kinh twong (’ng vei loa cia may
thu phal dwoc gan vao tam ngay trwdc loa cta may thu. Phéu nhya phal dam bao
mém & dlem gan v&i may thu dé tranh cong huéng co khi. DPau nhé clia phéu phaéi
duoc ndi dén 1 d&u cla ng am thanh va micré thi duge ndi véi dau con lai.

C.3. Cac vi tri tay chon thém trong nha st dung budng do khéng phan xa

Péi v&i cac phép do blre xa, khi tAn s6 cla tin hiéu do kiém lon hon 30 MHz thi phép
do co thé dwoce thuwe hién & vi tri do trong nha s dung buong do khéng phan xa
dwoc che chin tét, mé phdng maéi trwéng khong gian tw do. Néu s dung budng do
loai nay thi phai ghi rd trong bao céo do kiém.

Ang ten do kiém, may thu do, &ng ten thay thé& va may phat tin hiéu da hiéu chuén
dwec st dung two’ng tw nhw trong cac phu’cng phap théng thucrng & muc C.1. Béi
v&i dai tAn 30 MHz dén 100 MHz, can co thém mdt s6 hiéu chuén b sung.

M6t vi du v& vj tri do nay co thé Ia mét buéng do c6 che chdn dién khdng phan xa
kich thwéc1O0mx5mx5m.

Cac birc tdrng va tran nha can dwec phi mét iép hap thu cao tan day 1 m.

Nén vi tri do can dwoc pha mét 16p kim loai hap thu ddy 1 m va san nha bang g co
thé chiu duoc stec nang cla thiét bj do kiém va ngwdi van hanh.

Péi voi cac phép do Ién téi 127,75 GHz, 6 thé sir dung khodng cach do theo truc
doc gitra phong do 1a tir 3 m dén 5 m. Céu tric cha phong do loai nay duwgc md ta
hhw dudi day.

C.3.1. Vi du v& céu triic cia mot budng do khéng phan xa
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Phép do trwdng trong khéng gian tw do cé thé dwoe mé phéng trong mét budng do
c6 che chin, & d6 cac bire twdng dugc phl I&p hap thu cao tan. Hinh C.3 cho thay
céac yéu chu vé suy hao chan va suy hao tr& lai cha twéng trong mét phong do kidu
nay. Vi kich thwéc va dic tinh cla cac vt liéu hap thu théng thwdng la diéu kién
quyét dinh & tan sé dudi 100 MHz (46 cao cla Iép hép thu <1 m, d6 suy gidm phan
xa <20 dB), nén mét phong do nhu vay thudng thich hep hon déi véi phép do & dai
tan trén 100 Mhz. Hinh C.4 cho thay céu tric mét budng do coé che chan khéng phan
xa c6 dién tich nén 5 m x10 m va cao 5 m.

Tran nha va cac bire tréng dwoc phi I6p hap thu cao tan hinh chép cao khoang 1m.
Né&n dwoc phi bang 16p hap thu.

Kich thwéc trong ctia phong 1a 3 m x 8m x 3 m, diéu nay cho phép khoang cach do
cwe dai cia phong & 5 m theo truc gitra.

O tan sé 100 MHz, khoang céach do ¢b thé tang lén téida la 2 A.

Lép hap thu san 1am gidm phan xa san nén khéng can thay dbi d6 cao cta ang ten
va khong can xem xét dén yéu cau anh hwdng cta phan xa san.

Cac két qua do bdi vay co thé dwoc kiém tra bdng cac tinh toan don gidn ddng thei
dd khong &n dinh clia phép do dwore gidm xubng gia tri nhé nhéat co thé do ciu hinh
do don gian.

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

D6i véi khang gian tw do truyén trong diéu kién truérng twong quan E = Eo x (Ro / R)
1a gia trj phu thudc vao cwdng dé trwerng E tai khodng cach R, trong dé ma Eo la
trirérng tham khao trong khoang cach tham khao Ro.

N6 rat hitu ich trong viéc sir dung mdi twong quan nay ddi véi nhirng phép do so
sanh, nhw tit ca cac hing sé dwoc loai bd voi ty 1& va khéng suy gidm cép clng
khéng phl hop tdm quan trong cla &ng ten hodc kich thuwdc ang ten.
D6 l&ch tlr duérng cong ly twdng cd thé dwrge nhin thdy dé dang néu s dung cac
logarit ctia phwong trinh trén, béi vi méi twong quan ly twdng cla cwdng do trwdng
va khoang cach cé thé dwoc hién thi nhw 1a mét dwdrng thang va dd léch xay ra trong
mot thire té ré rang ma ta c6 thé nhin thdy. Phwong phap gian tiép nay cho thay cac
réi loan do sy phan xa dé& dang hon va it xa hon cac do lwong trc tiép cia phan xa
tat dan.

V&i mét budng do khéng phan xa c6 kich thuéc nhw trong dé xuét & phéan A3 & tan
s6 thap hon 100 MHz, khéng ¢6 diéu kién truérng xa, va do do cac phan anh manh
hon, ta ciing cin can chinh can than.

Trong dai tn sb trung binh tir 100 MHz dén 1 GHz, sw phu thuéc cla cwong do
trwdng vao khoang cach dap trng la rat Ion.

Trong déi tan sé tir 1 GHz dén 12,75 GHz, béi vi sir phan xa nhiéu hon sé xay ra, sw
phu thudc clia cwéng d6 trirdrng vao khodng cach sé khong ¢ twong quan chit ché.

C.3.3. Hiéu chuin budng do khdng phan xa

Hiéu chudn budng do khéng phan xa phai dwoc thuwe hién trong dai tAn 30 MHz dén
12,75 GHz.
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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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